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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number 

POWER OF ATTORNEY BY APPLICANT 

I hereby revoke all previous powers of attorney given in the application identified in either the attached transmittal letter or 
the boxes below. 

I Application Numbe< I Filing DafB 

I 
(Note: The boxes above may be left blank if information is provided on form PTO/AIA/82A.) 

[l] I hereby appoint the Patent Practitioner(s) associated with the following Customer Number as my/our attomey(s) or agent(s), and 
to transact all business in the United States Patent and Trademark Office connected therewith for the application referenced in 

~:attached transmittal letter (form PTO/AIAI82A) or identified above: @~-~-~~---------··:·----------------------] 

D I hereby appoint Practitioner(s) named in the attached list (form PTO/AIA/82C) as my/our attomey(s) or agent(s), and to transact 
all business in the United States Patent and Trademark Office connected therewith for the patent application referenced in the 
attached transmittal letter (form PTO/AIA/82A) or identified above. (Note: Complete form PTO/AIAI82C.) 

Please recognize or change the correspondence address for the application identified in the attached transmittal 
letter or the boxes above to: 

[{] The address associated with the above-mentioned Customer Number 

OR 

D :: address associated with Customer Number: [ ______________ 
------------------------] 

Firm or 
Individual Name 

Address 

City I State I I Zip I 
Country 

Telephone J Email I 
I am the Applicant (if the Applicant is a juristic entity, list the Applicant name in the box): 

I 
D Inventor or Joint Inventor (title not required below) 

D Legal Representative of a Deceased or Legally Incapacitated Inventor (title not required below) 

[Z] Assignee or Person to Whom the Inventor is Under an Obligation to Assign (provide signer's title if applicant is a juristic entity) 

D Person Who Otherwise Shows Sufficient Proprietary Interest (e.g., a petition under 37 CFR 1.46(b)(2) was granted in the 
application or is concurrently_ being filed with this document) (provide signer's title if applicant is a juristic entity) 

SIGNATURE of Applicant for Patent 

The undersigned (whose title is supplied below) is authorized to act on behalf of the applicant (e.g., where the applicant is a juristic entity). 

Signature ! , ' ,...:;.;: l ... . .(·~ ....... , ..... .:S':~·· / ••• ••••· -~·''!\.-·;- ···),~~ .. ~~· •• ~··',:'.··f ~ ....... I Date (Optional) I 
"' Name Debra D. Condino 

Title Vice President, Allergan, Inc. 

NOTE: Signature - This form must be signed by the applicant in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements 
and certifications. If more than one applicant, use multiple forms. 

0Totalof 1 forms are submitted. 
Th1s collection of Information 1s reqwred by 37 CFR 1.131, 1.32, and 1.33. The mformation 1s requ1red to obta1n or retain a benefrt by the publ1c which IS to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
induding gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the indiVidual case. Any comments on the amount 
of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS SEND TO: Commissioner 
for Patente, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call1-800-PT0-9199 and select option 2. 

I 

) 
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DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of 
Invention 

TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND 
METHODS FOR USE THEREOF 

This declaration 
1 is directed to: 

D Uni!ed StBies application m PCT inlernatiooal <!pp!icatlon number ······--~'"· 

Tn'~ abc.,,N~--tdentified app!icatkm was made or authorized to be made by me. 

I tdimr~: th<;~ i <lm the originE<i irwentcr or Clrt or>gina! joint invsmtm .<af a chlimed inver:! ion in the applie<ltbn. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 10{)1 
by fine or imprisonment of not more than five (5) years, or both. 

WARNING: 
Pelilioner/applican! is cautioned to avoid submiWng personal information in documents filed in a patant application that may 
contribule to identity theft Personal information such as social security numbers, bank account numbers, or credit card numbers 
{other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
k> support a pel1tion or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applie<lnts should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-pubiicat:on request in compliance with 37 CFR 1.213(a) is made in the appllcation) or Issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published app:ication or an i:;sued patent (see 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submiH~d for p<lyment purposes are not retained in the application file and therefore are not pubiicly available. 

LEGAL NA!\ .. ~E OF INVENTOR 

Note: An application d<:ta sheet {PTO/SB/14 o(equivalent), including naming the entire inventiv<.' entit)' must accompany this form or must tKwe 
been previously flied. Use an additional PTO!A1Ai01 form for each additional inventor. 

This coa~":z:~:on -::;~ 1nfcrm~t!on !& reqwrOO by 35 U.S .. C.: i5 ;.~n€1 3J GH~ 135:5. 1"h.s !:-:frnrrwtK::n ~; req;;lmd k~ v.bh~in r.;;r mk=::~; ~ h~=m~fi~ hy ~.h!!' pub:~c wh~ch tt:> lo m1Z (.v~ti 
by the USFrO ic P!•:<(::eS5) a:1 up~·i:('ai:on. Co?l~1Cens;ali~y :~ go·to&mad by 3:5 U.S. C. 122 em.: :37 CF~~ 1.:1 ~.:::n0 i. iJ!, ·r:-;.ls \;r;l!~<.:~i;,m i~ &$~!m:;;t(j~1 tt1 w.kt:-: ;-;:h~ut-t:? :r; 
compt.:::~:·. lndt:tiH1g g~tr.ttfl~g, pr~p3rlng. and ~uhm~!li:-:g ~~f; ctvr.p!ek~-; a;')p~r. •. nt;f)n ft·Hm ))')the USP'TO. T~m* t.vm vary ~..:~ndiNQ upon tht~ indiv~~·.h~RI '.<1$~ • .A.l)Y 
comma'lts en ;hf: am.:kmi cf ~!ma you require ~o mm~!~W ihis !orm ~£r.d!or s;;gges~h..-')ns for :-eduo~g ~}>~s ~.'I!Jn1?.n. 5!1:):.:!\.i tM: s~nt k'~ th~ Ch:...-?1 ~m'":JP:~~a!!t1:~ O~ik:~:-. ;; .$ 
P3t-3...-11 ar!d 'lfade:m3rX Of:(a, U 3. 0!?~-a:i~~:o:fH ot Commw-::.a, P.O. 8·0:{ 1·1£i0, .-'\Jax-:s~dlia, VA 223"13--14~~0. DO NO"f SEND FEES 0~~ CDMPlET[O ;=ORM~; ":"0 
THI8 1~DDHoSS. SEND TO: Commlssis:mer for Pat~n~s, P.O. Bol( f450, .A!I1)(<1ndrhs, VA 223.1:3·1450. 

ll }'Otr tl•.;~:d ar;si::.:.wnc;,.~ m cr;mph;Nr.VJ ~h~ lcrq•. ca.~ 1'~:..-:::)'.p'fo .. ;;1$19 ~:n~J s;).~~· fiPJ!n;,,;.: 
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{ DECLARATION (37 CFR 1.53) FOR UTILITY OR SESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

 

  
 

 

  
 

‘ TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND
Invention METHODS FOR USE THEREOF 

 
  I As he beiaw named inventor" i hereby tfiei’iii't'i that:
  

  ants tier-terabers 3‘ : T . . ._. 1 “ , ' . : h‘aatiacssada oltc‘strer‘eris directeato' 3% I ‘9’ ‘ ’

  Li Unites" States application or PfiT internationai appiicaiion number »m__
fiiee‘ on

 . stifled appiicaiion was made or euthofized to be made by me.

i braiieve that i am the originai inventor or an original idiot inventors)? a cissimed ioven‘tion in the etipiicaeicn.

I hereby acknowledge that any wiiiiui faise statement made in this declaration is punishabte under 18 1.3.38 10m

3 by fine or imprisonment of not more than five {5) years, or both.

 
WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may ‘
contribute to identity theft, Personat information such as social security numbers, bank account numbers. or credit card numbers ‘
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO ‘
to. support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionerlapplicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-pubiication request in compliance with 37 CFR 1.213(a) is made in the appiication) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public it the application is
referenced in a pubiished appiication or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not pubiiciy available.

LEGAL NAME OF SNVENTOR 3

 
 

  

Ajay P, ParasharInventor:

Signature: __.................................

Note: An application data sheet {PTO/$8114 or’eouivatent), including naming the entire inventive entity must accompany this form or must have
been previously fried. Use an additionai PTOiAIAfOi form for each additional inventori

 
 

The information :3 requires to obtain or rat *3153:. ‘12}? an 3‘," GFR ’t 3 and “1.3 't
‘i‘mttzcn form to the is

This oolisctson a? mic matron is required by
by the USP“ 3 a pro is} an at plicetioa. t can:
comet-He Enduring smearing, preparing, and sub...

   
  
 

  
“ ads-mark Crime. 5 S. Efiflflfltfifi’i oi Crammer-:9 $1}on use, Nexafidns, Wt 12

, 83.33% R3: Commissioner for Fatente, F£3. Ear: was. Megawatts; VA 22331341353.
if you osfiec‘ assassins-1: 1n crimpiasmg the Roma oak Hare-.D‘FG-Siss sud WM: perms 2

pat-2n! an
THEE”: ASL
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{ DECLARATION (37 CFR 1.53) FOR UTILITY OR SESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

 

  
 

 

  
 

‘ TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND
Invention METHODS FOR USE THEREOF 

 
  I As he beiaw named inventor" i hereby tfiei’iii't'i that:
  

  ants tier-terabers 3‘ : T . . ._. 1 “ , ' . : h‘aatiacssada oltc‘strer‘eris directeato' 3% I ‘9’ ‘ ’

  Li Unites" States application or PfiT internationai appiicaiion number »m__
fiiee‘ on

 . stifled appiicaiion was made or euthofized to be made by me.

i braiieve that i am the originai inventor or an original idiot inventors)? a cissimed ioven‘tion in the etipiicaeicn.

I hereby acknowledge that any wiiiiui faise statement made in this declaration is punishabte under 18 1.3.38 10m

3 by fine or imprisonment of not more than five {5) years, or both.

 
WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may ‘
contribute to identity theft, Personat information such as social security numbers, bank account numbers. or credit card numbers ‘
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO ‘
to. support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionerlapplicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-pubiication request in compliance with 37 CFR 1.213(a) is made in the appiication) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public it the application is
referenced in a pubiished appiication or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not pubiiciy available.

LEGAL NAME OF SNVENTOR 3

 
 

  

Ajay P, ParasharInventor:

Signature: __.................................

Note: An application data sheet {PTO/$8114 or’eouivatent), including naming the entire inventive entity must accompany this form or must have
been previously fried. Use an additionai PTOiAIAfOi form for each additional inventori

 
 

The information :3 requires to obtain or rat *3153:. ‘12}? an 3‘," GFR ’t 3 and “1.3 't
‘i‘mttzcn form to the is

This oolisctson a? mic matron is required by
by the USP“ 3 a pro is} an at plicetioa. t can:
comet-He Enduring smearing, preparing, and sub...

   
  
 

  
“ ads-mark Crime. 5 S. Efiflflfltfifi’i oi Crammer-:9 $1}on use, Nexafidns, Wt 12

, 83.33% R3: Commissioner for Fatente, F£3. Ear: was. Megawatts; VA 22331341353.
if you osfiec‘ assassins-1: 1n crimpiasmg the Roma oak Hare-.D‘FG-Siss sud WM: perms 2

pat-2n! an
THEE”: ASL
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{ DECLARATION (37 CFR 1.53) FOR UTILITY OR SESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

 

  
 

 

  
 

‘ TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND
Invention METHODS FOR USE THEREOF 

 
  I As he beiaw named inventor" i hereby tfiei’iii't'i that:
  

  ants tier-terabers 3‘ : T . . ._. 1 “ , ' . : h‘aatiacssada oltc‘strer‘eris directeato' 3% I ‘9’ ‘ ’

  Li Unites" States application or PfiT internationai appiicaiion number »m__
fiiee‘ on

 . stifled appiicaiion was made or euthofized to be made by me.

i braiieve that i am the originai inventor or an original idiot inventors)? a cissimed ioven‘tion in the etipiicaeicn.

I hereby acknowledge that any wiiiiui faise statement made in this declaration is punishabte under 18 1.3.38 10m

3 by fine or imprisonment of not more than five {5) years, or both.

 
WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may ‘
contribute to identity theft, Personat information such as social security numbers, bank account numbers. or credit card numbers ‘
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO ‘
to. support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitionerlapplicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non-pubiication request in compliance with 37 CFR 1.213(a) is made in the appiication) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public it the application is
referenced in a pubiished appiication or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not pubiiciy available.

LEGAL NAME OF SNVENTOR 3

 
 

  

Ajay P, ParasharInventor:

Signature: __.................................

Note: An application data sheet {PTO/$8114 or’eouivatent), including naming the entire inventive entity must accompany this form or must have
been previously fried. Use an additionai PTOiAIAfOi form for each additional inventori

 
 

The information :3 requires to obtain or rat *3153:. ‘12}? an 3‘," GFR ’t 3 and “1.3 't
‘i‘mttzcn form to the is

This oolisctson a? mic matron is required by
by the USP“ 3 a pro is} an at plicetioa. t can:
comet-He Enduring smearing, preparing, and sub...
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U.S Pa\;or;\ and Tcadem;;.r·k Otlice; US. DEPARTMENT OF COMMERCE 

DECLARA T!ON {37 CFR 1 J33} FOR UTlUTY OR __ DESIGN APPLICATION -USlN-G ~N\ 
APPLICATION DATA SHEET (37 CFR 1.76) " j 

----··-·····-·· ·. ................. / 

Titre of TOPICAL DAPSONE AND OJ\PSONEii\DAPALENE COf\.•1POSITiONS Ai\10 
Invention METHODS FOR USE THEREOF 

i\s the below named inventm, I hereby declare !hat 

This declaration 
is directed to: 

H1e attached app.iicaiion, or 

[f United States application or PCT international application nurnber -------------

filed on 

i The above-identified .appl:cst1on was rnade or authorized io be rnade by rrm. 

! believe that I arn the original inventor or an original joint inventor of a claimed invention in ihe application. 

I hereby acknowledge that any willful false st;:;ternent made :n this dedaralion is punisr1able under i 8 U S.C. "1001 
by fine or impnwnment of not rnore than fnm (5) years. m boUt 

WARNING: 
Petitionerlappllcant is cautioned lo avoid submitting persona! information in documents flied in a patent appilcat:on that may 
contribute to idei;tity theft. Persona! information such as social security numbers. bank iKCOlmt numbers, or cre(jit w:·d numbers 
(other than a check or credit card authorization form PT0-203t. submitted for payment purposes) is never required by the USPTO 
to support a petition or an appl:cation. !fthis type of personal information is included in docurnenls submitted to ti1EO USPTO, 
petit!oners/appl:cants shouid consider redacting such personal irrfonn:aUon from the docurnents before submitting then1 to the 
USfTH). Petiiionerfapplican! is advised that lhe record of a pa!enl application is available to H1e public after publication of the 
appi:.cat:on (unless a non~publicalion requesl i.n comp!iance with 37 CFR 1.213(a) is made in the application) or issuance of a 
palent Fur!herrnore, the record from an abandoned appi!cation may 8lso be available to the public if ihe application is 

~ referencetj in a published application or an issued patent (see 3? CF R i. ·14). Checks and credil c..ard authoriz.<;tior; forrns 
PT0-2038 submitted for payment purposes are not retained in the applicaiion ftle and therefore <lm not publicly available 

LEGil..L N/!..[1/;E OF INVENTOF~ 

Date (Option::d) : 

Note: An appiicatior: dnta sh~et (PTO/S.B/14 or equivalent), induding nan1ing the entire inventive ent:ty: frHJ5t accornpanythis fnrm or must have 
been pfeviot~sly f~lf:fl. Use an ;;)dc~~tior:a! PTO/A!.~.lOi forrn for each addiUona! ~nven~r.Jr. 

this t:oltec:t~or. cf ~nforrr~stJon lS r~qwred by 35 V.S.C. ·t·l 5 and j/ CFR 1.63. The ~nfon-nm:or: 1s requ:~ed to obtatn Vi reta:n;:, t;e~e"it:. Dy th-e pun:1s wh:c~1 iS lC fJ~e (ar.c 
by t~~fr USPTO to process) an ap.pJ;caticn_ Confidentiality !s gcvetned by 35 U S..C !22 .;"r'ci 37 CFR ~ .11 a,;r; I_ 14. This coH;actlon lr:.- es~~mBteiJ to -take: : minut•::- tt· 
com~-::·!ete, ~n·::.t:..1ding gathering, prep;;;ring, Bnd submitttng :.h€ con:ph:~~ed app!ica~ior: fom1 to tne USPTO. Time v.n!! vary depend;fig upor: 1he ;ndiv~cldai esse. J\ny 
comn:ents on t!lf! 2.n:eum of t!me you r~qu~rE t0 comp~st~ this fc.rrp and:'or sugg~st:or.s f·:J: feduci:~Q· this bu:·den~ sht,~!d be s::::-:t to the Chief !nf<Jrm3t:en o~"llce; ,. U.S. 
Patent. ~mfJ Tror;em8:·k Oftlce. U.S. Department of Ccmrr:erc~. P.O. B·::.x 1450, /~.:ex~n1ria, VA 223·!3-1450. DO NOT SEND FEES OR COMPLETED fOR~;1S TO 

TH:s 1\DDHE'SS SEND TO: Commissioner for Patents, P.O. Sox '1450, Alexandria, VA. 22313-1450. 
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QEQLERANUN {3? CFR 1.83} EQR UTiLi‘t‘t" {3R {EESEGN APPLiSATtGN USENG fitN

EEELECATEQN EATA $HEET {3? {SEE $3353}

 

 
  

E Titie pf NOE ECAL BAPSONEr\ND DAPSON "fix”‘APALEtVi- Q\I‘§PG..§ET§QNS ANS
‘ inventiwfi METHODS FOR USE THEEEC}?

 

As. the below named invents; i hereby (teeters that:

 

i i United dates asppiicstion or PCT interiiat‘iconatoppticstion number

i The abovsidsntified apptication was. made or auti‘norized to be made by ms.

i'petievs that iam .i‘inoriginat inventor or an origins! taint inventor of :3. maimed invsfiiipwi in the apptizxation.

t he.emu:heknewisdgein3:3;1y wiiitut tats«3 statement made in this dectai‘stionisspunishabte Isnctsr t8 USE-.1001
by fine osimpisESmiment Gin t imi‘e than-we’5‘,‘yeais, (is 00th.

WERMNG:

Petitioneijsp piiczs-‘itis cautioned to 3.05:1 submitting. persona: informatipn in documents flied in a patent appticat:00 that may
con-Jimmie to idshtitv theft. Personai intormatiai'i such as sepiat semrity numbers. bank account numb-e5 0r CI‘satinL‘s-id nLimpairs
(other than a: check or erect:t card auii'iarization fpim PTO-2038 submitted for payment purpesset) is never tequiied by the USPTQ

1 t0 support 0..aI‘t'it'ion 01‘ an 53.00Eaton. if this. type 0?" piers-“Nat intbi‘ma’ttoi‘i is iriwziiitsedin 00:31irnsnts Si; '-:n'it~.s(f to the: LFSPTI‘Q,
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- PTO~2038 Submitied for ipaiyment purposes are not rats:..0.3.: imhe application fits and therefore 3:8 ript putatidy avaiiabie.
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E Titie pf NOE ECAL BAPSONEr\ND DAPSON "fix”‘APALEtVi- Q\I‘§PG..§ET§QNS ANS
‘ inventiwfi METHODS FOR USE THEEEC}?

 

As. the below named invents; i hereby (teeters that:

 

i i United dates asppiicstion or PCT interiiat‘iconatoppticstion number

i The abovsidsntified apptication was. made or auti‘norized to be made by ms.

i'petievs that iam .i‘inoriginat inventor or an origins! taint inventor of :3. maimed invsfiiipwi in the apptizxation.

t he.emu:heknewisdgein3:3;1y wiiitut tats«3 statement made in this dectai‘stionisspunishabte Isnctsr t8 USE-.1001
by fine osimpisESmiment Gin t imi‘e than-we’5‘,‘yeais, (is 00th.
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Petitioneijsp piiczs-‘itis cautioned to 3.05:1 submitting. persona: informatipn in documents flied in a patent appticat:00 that may
con-Jimmie to idshtitv theft. Personai intormatiai'i such as sepiat semrity numbers. bank account numb-e5 0r CI‘satinL‘s-id nLimpairs
(other than a: check or erect:t card auii'iarization fpim PTO-2038 submitted for payment purpesset) is never tequiied by the USPTQ
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petitiaiieIsi'asphccaiitss hpuie‘ considsi red;acting SLSCi- SETBCILEEi intormestian fromttis dpcuments-DETDTS submit mg them to t‘ns
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PTO/AIN01 (06-12) 
Approved for use through 01/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMS control number 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

Title of TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND 
Invention METHODS FOR USE THEREOF 

As the below named inventor, I hereby declare that: 

This declaration 
is directed to: 

The attached application, or 

United States application or PCT international application number----------

filed on---------------

The above-identified application was made or authorized to be made by me. 

I believe that I am the original inventor or an original joint inventor of a claimed invention in the application. 

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S. C. 1001 
by fine or imprisonment of not more than five (5} years, or both. 

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers 
(other than a check or credit card authorization form PT0-2038 submitted for payment purposes) is never required by the USPTO 
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO, 
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the 
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the 
application (unless a non-publication request in compliance with 37 CFR 1.213(a} is made in the application) or issuance of a 
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is 
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms 
PT0-2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available. 

LEGAL NAME OF INVENTOR 

Inventor: Vijaya Swaminathan 

.· (~t~~c•'N;:v 
Date (Optional) :._...:.1.:....i .;..l...:.l...:.t.~-i;j:.-;_3 ____ _ 

Signature: 
. ' ' 

Note: An application data sheet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have 
been previously filed. Use an additional PTO/AIA/01 form for each additional inventor. 

Th1s collection of Information IS requ1red by 35 U.S.C. 115 and 37 CFR 1.63. The mformat1on IS requtred to obtam or retam a benefit by the public wh1ch IS to file (and 
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO 
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, cafi1·800-PT0·9199 and select option 2. 
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PTO/AlA/M (06-12)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND

Invwfion METHODS FOR USE THEREOF

As the below named inventor, l hereby declare that:

This declaration . .

is directed to: E] The attached application, or

D United States application or PCT international application number
filed on

The above—identified application was made or authorized to be made by me.

I believe that 1 am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non—publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO—2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Vuaya Swaminathan Date (Optional): iii 1,; $-

Signature:

Note: An application data sheet (PTO/88114 or equivalent), including naming the entire inventive entity. must accompany this form or must have
been previously filed. Use an additional PTO/AlAlm form for each additional inventor.

 
This collection of information is required by 35 U.S.C. 115 and 37 CF R 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, US. Department of Commerce, Po. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO-9199 and select option 2.
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PTO/AlA/M (06-12)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND

Invwfion METHODS FOR USE THEREOF

As the below named inventor, l hereby declare that:

This declaration . .

is directed to: E] The attached application, or

D United States application or PCT international application number
filed on

The above—identified application was made or authorized to be made by me.

I believe that 1 am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non—publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO—2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Vuaya Swaminathan Date (Optional): iii 1,; $-

Signature:

Note: An application data sheet (PTO/88114 or equivalent), including naming the entire inventive entity. must accompany this form or must have
been previously filed. Use an additional PTO/AlAlm form for each additional inventor.

 
This collection of information is required by 35 U.S.C. 115 and 37 CF R 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, US. Department of Commerce, Po. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO-9199 and select option 2.
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PTO/AlA/M (06-12)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN

APPLICATION DATA SHEET (37 CFR 1.76)

Title of TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND

Invwfion METHODS FOR USE THEREOF

As the below named inventor, l hereby declare that:

This declaration . .

is directed to: E] The attached application, or

D United States application or PCT international application number
filed on

The above—identified application was made or authorized to be made by me.

I believe that 1 am the original inventor or an original joint inventor of a claimed invention in the application.

I hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both.

WARNING:

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card numbers
(other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by the USPTO
to support a petition or an application. If this type of personal information is included in documents submitted to the USPTO,
petitioners/applicants should consider redacting such personal information from the documents before submitting them to the
USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unless a non—publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card authorization forms
PTO—2038 submitted for payment purposes are not retained in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

Inventor: Vuaya Swaminathan Date (Optional): iii 1,; $-

Signature:

Note: An application data sheet (PTO/88114 or equivalent), including naming the entire inventive entity. must accompany this form or must have
been previously filed. Use an additional PTO/AlAlm form for each additional inventor.

 
This collection of information is required by 35 U.S.C. 115 and 37 CF R 1.63. The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 1 minute to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, US.
Patent and Trademark Office, US. Department of Commerce, Po. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, PO. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800—PTO-9199 and select option 2.
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PTO/AIA/01 (06-12) 
Approved fof US<3 lhrough 01131i20H. OMB CSSi-0032 

U.S. Patent a~rl Tmdemari< Office: U.S. nt:P."-I~TMENT OF COMMERCE 
U;o~>>r (he Par.-t~tw<>rk R,,duction Act of 1995. no persons~''' requrred to respond to a collection of lnforrnalion unless it o:s;:,lays a valili OM!J c;;ntrol number. 

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN 
APPLICATION DATA SHEET (37 CFR 1.76) 

I Title of 
invention 

~ . 

TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND 
METHODS FOR USE THEREOF 

j As ~he below· named trwentor. I hereby declare that: 

j This declaration 
! ls directed to: 

I 
I 
! 

1m 
0 

The attached application, or 

United States application or PCT intema!forcal application number __ ~---~--··-~·-·---·· 

fi!edon 

! i The ;,bovs-cidenlitied appitcation was made or aulhorlzed lo be made by me. 

l 
I l believe that I ;;Jm the orii}inal irwen!or or <m original joint inventor of a claimed imren!:on ir: the app!icalion. 

! 
I I hereby acknowledge that any willful false statement made In this declaration is puqlshable under 16 U.S.C 1001 

by fine or imprisonment of not more than five (5) years, or both. 

! 
l 
! 
! 

t WARNmG: 
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TOPICAL DAPSONE AND DAPSONE/ADAPALENE COMPOSITIONS AND 

METHODS FOR USE THEREOF 

By 

Kevin S. Warner, Ajay P. Parashar, Vijaya Swaminathan, and Varsha Bhatt 

CROSS REFERENCE TO RELATED APPLICATIONS 

[001] This application is a divisional of copending U.S. Patent Application No. 

14/082,955, filed on November 18, 2013, which claims the benefit of U.S. Provisional 

Application Ser. No. 611728,403 filed on November 20, 2012 and U.S. Provisional 

Application Ser. No. 611770,768 filed on February 28, 2013, all of which are incorporated by 

reference herein in their entirety. 

FIELD 

[002] The present embodiments relate generally to compositions useful for treating a 

variety of dermatological conditions. In particular, some embodiments relate to dapsone and 

dapsone/adapalene compositions and methods for use thereof. 

BACKGROUND 

[003] Acne is a group of common skin conditions characterized by the so-called 

"acneiform" or acne-like skin eruptions, which can be contaminated with bacteria, such as 

Propionibacterium acnes, and can also be marked by inflammation. Acne tends to occur in 

the areas of skin where the sebaceous glands are most active, such as the face. Acne is 

associated with psychological trauma, and, if left untreated, can lead to scar formation and 

disfigurement. 

[004] Classification and the diagnosis of various acne conditions can be complex, 

and even contradictory. Given this complexity and unpredictability, medication and other 

therapies, are often developed on a trial-and-error basis in order to determine the most 

effective course of treatment for a particular patient. The outcome of any particular acne 

treatment regimen greatly varies from patient to patient, as well as throughout treatment of a 

particular patient. In addition to the complexity and variability of acne conditions, treatment 

efficacy can be greatly affected by a patient's compliance with the treatment regimen. 

Patient compliance during acne treatment may be influenced by side effects, which, for 
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topical medications, commonly include redness, itching, and skin peeling. The complexity of 

the drug regimen can also negatively affect patient compliance, particularly where two or 

more different topical medications are prescribed simultaneously. Another factor that 

negatively affects patient compliance is the cost of a drug regiment, which is considerably 

higher when multiple medications are prescribed. In some countries, acne is considered a 

cosmetic problem, and acne treatments are not covered by insurance plans, thus further 

increasing patient's treatment costs. Certain compositions for treatment of acne are available. 

Many of the available compositions include one active agent known to have anti-acne 

activity. Stability of compositions with multiple anti-acne agents can be problematic. Also, 

these compositions can be difficult to manufacture. 

[005] The problems described above are not confined to the treatment or acne, but 

are also applicable to a variety of other skin conditions, including, but not limited, to 

conditions or classes of conditions with complex or unknown etiology and that are difficult to 

classify or diagnose, in which, nevertheless, topical application of agents are known to be 

effective at least in some cases. Examples of such conditions or classes of conditions include 

psoriasis, rosacea and ichthyosis. 

[006] Accordingly, there is a continuing need for compositions and methods used in 

a treatment of a variety of skin conditions, such as acne, in which topical application is 

potentially effective. The compositions and methods provided herein address these and other 

needs in the art. 

SUMMARY 

[007] Dapsone, (4,4'-diaminodiphenyl sulfone) is a medicament possessing several 

beneficial medicinal activities. Dapsone is typically administered as one of the medicinal 

agents used in the treatment of leprosy. Dapsone and its derivatives are also effective for 

treatment of bacterial infections, protozoal infections such as malaria, pneumocystis carinii, 

and plasmonic infections such as toxoplasmosis. 

[008] Dapsone is also useful as an anti-inflammatory agent. It has been used to treat 

skin diseases characterized by the abnormal infiltration of neutrophils, such as Dermatitis 

herpetiformis, linear IgA dermatosis, pustular psoriasis, pyoderma gangrenosum, acne 

vulgaris, and Sweet's Syndrome. 

[009] Use of topical compositions of dapsone can be problematic. Topical 

compositions may act as drying agents for the skin. They remove essential oils and natural 

skin softeners from the skin thus causing it to be dry, itch and crack. Inclusion of exogeneous 
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skin emollients, oils and the like, however, causes phase separation and precipitation of 

dapsone. Use of typical emulsifiers does not solve the dapsone precipitation owing to the 

lowered dapsone solubility and conflicting physical characteristics of the phases of the 

resulting composition. In particular, topical compositions including dapsone and methods are 

needed that would, for example, exhibit improved effectiveness, reduced side effects, or both, 

when used in a particular patient with a skin condition. Such improved topical compositions 

including dapsone and methods of their uses are also needed to improve treatment of patients 

with acne or suspected acne. The present dapsone and dapsone/adapalene compositions can 

be useful for treating a variety of dermatological conditions. Some useful compositions 

include dapsone and/or adapalene in a polymeric viscosity builder. Some compositions can 

be adjusted to optimize the dermal delivery profile of dapsone to effectively treat 

dermatological conditions and improve the efficiency of pharmaceutical products applied to 

the skin. Diethylene glycol monoethyl ether is a solubilizer for dapsone, thereby allowing 

compositions to be prepared with increased solubilized concentrations of dapsone. As a 

result, the compositions described herein are effective in treating dermatological conditions in 

a subject in need thereof. 

[010] Moreover, it has been found that use of a polymeric viscosity builder 

minimizes the intensity of yellowing of the composition caused by the increased solubility of 

dapsone in diethylene glycol monoethyl ether. In addition, the polymeric viscosity builder 

influences dapsone crystallization. This, in turn, results in compositions with improved 

aesthetics (i.e., reduction in particle size which minimizes "gritty" feeling upon application). 

[011] In one embodiment, there are provided compositions including dapsone, a first 

solubilizing agent which is diethylene glycol monoethyl ether, optionally at least one second 

solubilizing agent, a polymeric viscosity builder, and water, wherein the dapsone is present at 

a concentration of about 5% w/w to about 10% w/w. 

[012] In one embodiment, there are provided compositions including dapsone, a first 

solubilizing agent which is diethylene glycol monoethyl ether, optionally at least one second 

solubilizing agent, a polymeric viscosity builder, and water, wherein the dapsone is present at 

a concentration of about 3% w/w to 8% w/w. 

[013] In another embodiment, there are provided methods for treating a 

dermatological condition. Such methods can be performed, for example, by administering to 

a subject in need thereof a therapeutically effective amount of a pharmaceutical composition 

described herein. 
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BRIEF DESCRIPTION OF THE FIGURES 

[014] Figure 1 presents the impact of an acrylamide/sodium acryloyldimethyltaurate 

copolymer emulsion viscosity builder on color change. 

[015] Figure 2 presents the impact of an acrylamide/sodium acryloyldimethyltaurate 

copolymer emulsion viscosity builder on dapsone crystal growth. 

[016] Figure 3 presents the impact of anti-oxidants and chelating agents on color 

change. 

DETAILED DESCRIPTION 

[017] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary and explanatory only and do not restrict the 

claims. As used herein, the use of the singular includes the plural unless specifically stated 

otherwise. As used herein, "or" means "and/or" unless stated otherwise. Furthermore, use of 

the term "including" as well as other forms, such as "includes," and "included," is not 

limiting. The section headings used herein are for organizational purposes only and are not to 

be construed as limiting the subject matter described. 

[018] Some embodiments include compositions and products for treatment of skin 

conditions and methods of treating skin conditions. The term "skin condition" as used herein 

encompasses human and animal conditions, disorders, or diseases affecting skin. Such skin 

conditions include, but are not limited to, conditions involving skin inflammation, conditions 

involving sebaceous glands and hair follicles, conditions characterized by acneiform 

symptoms, and conditions involving skin dryness, skin thickening, skin scaling or skin 

flaking. Skin conditions that can be treated using some compositions, products and methods 

described herein include, but are not limited to, acne, rosacea, folliculitis, perioral dermatitis, 

photodamage, skin aging, psoriasis, ichtiosis, atopic dermatitis, treatment of chronic wounds, 

bed sores, keratosis piralis, scars, including surgical and acne scars, sebaceous cysts, 

inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis, 

lichen planus, nodular prurigo, eczema, and miliaria. 

[019] The term "acne," as used herein, encompasses skin conditions involving 

acneiform or acne-like symptoms. For example, a skin condition characterized by follicular 

eruptions, such as papules and pustules resembling acne, can be categorized as acne. It is to 

be understood that the term "acne" is not to be limited to diseases and conditions 

characterized by papules and pustules, but can be characterized by a variety of symptoms. It 
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is also to be understood that a particular patient having acne can be in remission, or the 

patient's acne can be controlled by continuing treatments, and therefore the patient can 

exhibit reduced symptoms or be asymptomatic. Nevertheless, continuing treatment of acne 

can be recommended in such a patient in order to reduce the probability of the return of the 

acne symptoms. 

[020] Symptoms of acne or acne-like conditions include, but are not limited to, the 

appearance of various skin lesions. The term "lesion" is generally used to denote an infected 

or diseased patch of skin. A lesion can involve an infected sebaceous gland. Some lesions 

are more severe than others. Examples of skin lesions are comedones, macules, papules, 

pustules, nodules and cysts. The term "comedo" (plural "comedones") is used to describe a 

sebaceous follicle plugged with dirt, other cells, tiny hairs, or bacteria. Comedones include 

the so-called "blackheads," which can also refer to as "open comedones," which have a spot 

or a surface that appears black. Comedones also include slightly inflamed, skin colored 

bumps, as well as "whiteheads," which have a spot or a surface that appears white. The term 

"macule" generally refers to a flat spot or area of the skin with a changed color, such as a red 

spot. The term "pustule" is generally used to refer to an inflamed, pus-filled lesion, or a 

small inflamed elevation of the skin that is filled with pus. The term "papule" is generally 

used to refer to a small, solid, usually inflammatory elevation of the skin that does not contain 

pus. The term "nodule" is generally used to refer to an elevation of a skin that is similar to a 

papule but is white and dome-shaped. Colloquially, a papule, a pustule or a nodule can be 

referred to as "a pimple" or "a zit." The term "cyst" generally refers to an abnormal 

membranous sac containing a liquid or semi-liquid substance containing white blood cells, 

dead cells, and bacteria. Cysts can be painful and extend to deeper layers of skin. 

[021] In dermatological science and dermatological and cosmetology practice, acne 

can be classified or categorized into one or more types or categories, according to one or 

more lines of categorization, such as a predominantly observed type of symptoms, severity of 

condition or predominant localization. It is to be understood that classification of acne into 

one of the subtypes does not mean that the characteristics of the classified condition are 

limited to the symptoms associated with the specific type. 

[022] Comedonal acne is characterized by the appearance of non-inflammatory 

lesions, such as blackheads and whiteheads. Localized cystic acne is characterized by 

appearance of a few cysts on face, chest and back. Diffuse cystic acne is characterized by 

the appearance of cysts on wide areas of face, chest and back. Nodular acne is characterized 

by the appearance of nodules. Nodulocystic acne is characterized by appearance of nodules 
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and cysts. Acne vulgaris is a common form of acne characterized by the appearance of 

several types of lesions, which may appear together or separately. Individual acne lesions 

usually last less than two weeks but the deeper papules and nodules may persist for months. 

Acne vulgaris commonly affects adolescents, but it may also appear, persist or become more 

severe in adulthood. Acne vulgaris may occur on the face, chest, back and sometimes even 

more extensively. 

[023] Depending on severity, acne can be mild, moderate or severe. Mild acne is 

generally categorized by the appearance of with blackheads and whiteheads, but can also 

include papules and pustules. Moderate acne is generally characterized by appearance of 

more painful, deep-rooted, inflamed lesions, which can result in scarring. Severe acne is 

characterized by the appearance of deep-rooted inflammatory lesions, including cysts and 

nodules which can be painful and can produce scarring. Acne conglobata is a category of 

acne characterized by highly inflammatory cysts that communicate under the skin with 

abscesses and burrowing sinus tracts. 

[024] Some other skin conditions exhibiting acne-like symptoms which can be 

treated by the compositions and methods described herein are discussed below. Pyoderma 

faciale, also known as rosacea fulminans, is a condition that appears in females and is 

characterized by abrupt appearance of inflamed cysts and nodules localized on the face. 

Rosacea, which can be referred to as acne rosacea, is a condition that can affects both the skin 

and the eyes and is characterized by redness, bumps, pimples, and, in advanced stages, 

thickened skin on the nose. In some classification systems, rosacea and acne are considered 

as separate conditions. Rosacea usually occurs on the face, although the neck and upper 

chest are also sometimes involved. A mild degree of eye (ocular) involvement occurs in more 

than fifty percent of people with rosacea. Perioral dermatitis is characterized by the 

appearance of small tiny papules, pustules, red bumps and scaling with intense itching. It is 

usually localized to the surrounding area of the mouth and on the chin, or extends to involve 

the eyelids and the forehead. Gram-negative folliculitis is a bacterial infection characterized 

by the appearance of pustules and cysts, possibly occurring as a complication resulting from a 

long term antibiotic treatment of acne vulgaris. 

[025] As used herein, the terms "treatment" or "treating" in reference to a skin 

condition generally mean "having positive effect on a skin condition" and encompass 

alleviation of at least one symptom of a skin condition, a reduction in the severity of the skin 

conditions, or delay, prevention, or inhibition of the progression of the skin condition. 

Treatment need not mean that the condition is totally cured. A composition or a product 
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useful for treatment of a skin condition, or a method of treating a skin condition, needs only 

to reduce the severity of a skin condition, reduce the severity of symptoms associated 

therewith, provide improvement to a patient's quality of life, or delay, prevent, or inhibit the 

onset of symptoms of a skin condition. 

[026] In one embodiment, there are provided compositions including dapsone, a first 

solubilizing agent which is diethylene glycol monoethyl ether, optionally at least one second 

solubilizing agent, a polymeric viscosity builder, and water, wherein the dapsone is present at 

a concentration of about 5% w/w to about 10% w/w, about 1% w/w to about 10% w/w, about 

3% w/w to about 10% w/w, about 3% w/w to about 8% w/w, about 4% w/w to about 6% 

w/w, or about 5%. In certain embodiments, dapsone is present in the composition at 5.0%, 

5.5%, 6.0%, 6.5%, 7.0%, 7.5%, 8.0%, 8.5%, 9.0%, 9.5%, or 10.0% w/w. 

[027] In some embodiments, the polymeric viscosity builder IS an 

acrylamide/sodium acryloyldimethyltaurate copolymer, and further includes isohexadecane, 

sorbitan oleate, water, and Polysorbate 80. In some embodiments, the polymeric viscosity 

builder is present at a concentration of about 2% w/w to about 6% w/w. In some 

embodiments, the polymeric viscosity builder is present at a concentration of about 3% w/w 

to about 5% w/w. In some embodiments, the polymeric viscosity builder is present in the 

composition at about 4% w/w. 

[028] In some embodiments, diethylene glycol monoethyl ether is present at a 

concentration of about 25% w/w to about 40% w/w. In some embodiments, diethylene glycol 

monoethyl ether is present at a concentration of about 30% w/w to about 40% w/w. In some 

embodiments, diethylene glycol monoethyl ether is present at a concentration of about 35% 

w/w to about 40% w/w. 

[029] In some embodiments, diethylene glycol monoethyl ether is present at a 

concentration of about 10% w/w to about 40% w/w, about 20% w/w to about 30% w/w, or 

about 25%. 

[030] In another embodiment, there are provided compositions further including 

adapalene. In some embodiments, adapalene is present at a concentration of about 0.1% w/w 

to about 0.3% w/w. 

[031] In some embodiments, the second solubilizing agent is selected from alcohols, 

glycols, esters, ethers, or silicones. Such second solubilizing agents include, but are not 

limited to, PEG 400, lactic acid, dimethyl isosorbide, propylene glycol, propylene carbonate, 

hexylene glycol, isostearyl alcohol, benzyl alcohol, diethyl sebacate, and ethanol. 
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[032] In certain embodiments, the second solubilizing agent is propylene glycol. In 

some embodiments, propylene glycol is present at a concentration of about 2% w/w to 8% 

w/w. In some embodiments, propylene glycol is present at a concentration of about 3% w/w 

to 7% w/w. In some embodiments, propylene glycol is present in the composition at about 

5%w/w. 

[033] In certain embodiments, the second solubilizing agent is propylene carbonate. 

In some embodiments, propylene carbonate is present at a concentration of about 2% w/w to 

8% w/w. In some embodiments, propylene carbonate is present at a concentration of about 

3% w/w to 7% w/w. In some embodiments, propylene carbonate is present in the 

composition at about 5% w/w. 

[034] In certain embodiments, the second solubilizing agent is ethanol. In some 

embodiments, ethanol is present at a concentration of about 1% w/w to about 5% w/w. In 

some embodiments, ethanol is present at a concentration of about 2% w/w to about 4% w/w. 

In some embodiments, ethanol is present in the composition at about 3% w/w. 

[035] In some embodiments, the compositions further include methyl paraben. 

[036] In other embodiments, the compositions further include carbomer 

homopolymer type C. In some embodiments, carbomer homopolymer type C is present at a 

concentration of about 0.7% w/w to about 1.5% w/w. In other embodiments, carbomer 

homopolymer type C is present at a concentration of about 0.85% w/w to about 1.0% w/w. 

[037] In some embodiments, the compositions further include a neutralizing agent. 

In certain embodiments, the neutralizing agent is an ionic or amine buffer. 

embodiments, the neutralizing agent is sodium hydroxide or triethanolamine. 

neutralizing agent results in compositions typically having a pH from 5.5 to 6.5. 

In certain 

Use of a 

[038] In some embodiments, the compositions further include a chelating agent. In 

some embodiments, the chelating agent is ethylenediamine tetraacetic acid (EDTA). EDTA 

is typically present in the compositions from about 0.02% w/w to about 0.04% w/w. In 

certain embodiments, EDTA is present in the compositions at about 0.03% w/w. 

[039] Compositions described herein are typically in the form of a gel, an emulsion, 

a cream, a liquid, a paste, a lotion, a nanoemulsion, a microemulsion, a reverse emulsion, or a 

liposomal cream. 

EMBODIMENTS 

[040] The following embodiments are specifically contemplated herein. 

Embodiment 1. A composition comprising dapsone, a first solubilizing agent 

which is diethylene glycol monoethyl ether, optionally at least one second solubilizing 
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agent, a polymeric viscosity builder, and water, wherein the dapsone is present in the 

composition at a concentration of about 3% w/w to about 10% w/w. 

Embodiment 2. The composition of embodiment 1, wherein the diethylene 

glycol monoethyl ether is present at a concentration of about 10% w/w to about 40% 

w/w. 

Embodiment 3. The composition of embodiment 1, wherein the diethylene 

glycol monoethyl ether is present at a concentration of about 20% w/w to about 30% 

w/w. 

Embodiment 4. The composition of embodiment 1, wherein the diethylene 

glycol monoethyl ether is present in the composition at a concentration of about 25% 

w/w. 

Embodiment 5. 

adapalene. 

Embodiment 6. 

The composition of embodiment 1, further compnsmg 

The composition of embodiment 5, wherein the adapalene is 

present at a concentration of about 0.1% w/w to about 0.3% w/w. 

Embodiment 7. The composition of embodiment 1 wherein the second 

solubilizing agent is selected an alcohol, a glycol, an ester, or an ether. 

Embodiment 8. The composition of embodiment 1, wherein the second 

solubilizing agent is PEG 400, lactic acid, dimethyl isosorbide, propylene glycol, 

propylene carbonate, hexylene glycol, isostearyl alcohol, diethyl sebacate, or ethanol. 

Embodiment 9. The composition of embodiment 8, wherein the second 

solubilizing agent is propylene glycol. 

Embodiment 10. The composition of embodiment 9, wherein the propylene 

glycol is present in the composition at a concentration of about 5% w/w. 

Embodiment 11. The composition of embodiment 8, wherein the second 

solubilizing agent is propylene carbonate. 

Embodiment 12. The composition of embodiment 11, wherein the propylene 

carbonate is present in the composition at a concentration of about 5% w/w. 

Embodiment 13. The composition of embodiment 8, wherein the second 

solubilizing agent is ethanol. 
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Embodiment 14. The composition of embodiment 13, wherein the ethanol IS 

present in the composition at a concentration of about 3% w/w. 

Embodiment 15. 

viscosity builder 

copolymer. 

Embodiment 16. 

The composition of embodiment 1, wherein the polymeric 

compnses an acrylamide/sodium acryloyldimethyltaurate 

The composition of embodiment 1, wherein the polymeric 

viscosity builder is present at a concentration of about 2% w/w to about 6% w/w. 

Embodiment 1 7. The composition of embodiment 1, wherein the polymeric 

viscosity builder is present at a concentration of about 4% w/w. 

Embodiment 18. 

paraben. 

Embodiment 19. 

The composition of embodiment 1, further comprising methyl 

The composition of embodiment 1, further compnsmg 

Carbomer interpolymer type A, Carbomer interpolymer type B, or Carbomer 

Homopolymer Type C. 

Embodiment 20. The composition of embodiment 19, wherein the Carbomer 

Homopolymer Type C is present at a concentration of about 0. 7% w/w to about 1.5% 

w/w. 

Embodiment 21. The composition of embodiment 19, wherein the Carbomer 

Homopolymer Type C is present at a concentration of about 0.85% w/w to about 

1.5%w/w. 

Embodiment 22. The composition of embodiment 19, wherein the Carbomer 

interpolymer Type A is present at a concentration of about 1% w/w to 2% w/w. 

Embodiment 23. The composition of embodiment 19, wherein the Carbomer 

interpolymer Type B is present at a concentration of about 0.1% w/w to about 0.5% 

w/w. 

Embodiment 24. 

neutralizing agent. 

Embodiment 25. 

The composition of embodiment 1, further compnsmg a 

The composition of embodiment 24 wherein the neutralizing 

agent is NaOH or triethanolamine. 
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The composition of embodiment 1 further compnsmg a 

The composition of embodiment 26, wherein the chelating 

agent is ethylene diamine tetraacetic acid. 

Embodiment 28. The composition of embodiment 27, wherein the ethylene 

diamine tetraacetic acid is present at a concentration of about 0.02% w/w to about 

0.04%w/w. 

Embodiment 29. The composition of embodiment 27, wherein the ethylene 

diamine tetraacetic acid is present in the composition at about 0.03% w/w. 

Embodiment 30. The composition of embodiment 1 wherein the composition is 

in the form of a gel, a suspension, an emulsion, a cream, a liquid, a paste, a lotion, a 

nanoemulsion, a microemulsion, a reverse emulsion, or a liposomal cream. 

Embodiment 31. A method for treating a dermatological condition comprising 

administering to a subject in need thereof a therapeutically effective amount of a 

composition of embodiment 1. 

Embodiment 32. The method of embodiment 31 wherein the condition is acne 

vulgaris, rosacea, atopic dermatitis, treatment of chronic wounds, bed sores, keratosis 

piralis, sebaceous cysts, inflammatory dermatoses, post inflammatory 

hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo, 

dermatitis, eczema, or miliaria. 

Embodiment 3 3. 

vulgaris. 

Embodiment 34. 

comprising adapalene. 

Embodiment 35. 

The method of embodiment 32 wherein the condition is acne 

The composition of embodiment 1, 2, 3, or 4, further 

The composition of embodiment 34, wherein the adapalene is 

present at a concentration of about 0.1% w/w to about 0.3% w/w. 

Embodiment 36. The composition of embodiment 1, 2, 3, 4, 34, or 35, wherein 

the second solubilizing agent is selected an alcohol, a glycol, an ester, or an ether. 

Embodiment 3 7. The composition of embodiment 1, 2, 3, 4, 34, 35, or 36, 

wherein the second solubilizing agent is PEG 400, lactic acid, dimethyl isosorbide, 
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propylene glycol, propylene carbonate, hexylene glycol, isostearyl alcohol, diethyl 

sebacate, or ethanol. 

Embodiment 38. The composition of embodiment 37, wherein the second 

solubilizing agent is propylene glycol. 

Embodiment 3 9. The composition of embodiment 38, wherein the propylene 

glycol is present in the composition at a concentration of about 5% w/w. 

Embodiment 40. The composition of embodiment 37, wherein the second 

solubilizing agent is propylene carbonate. 

Embodiment 41. The composition of embodiment 40, wherein the propylene 

carbonate is present in the composition at a concentration of about 5% w/w. 

Embodiment 42. The composition of embodiment 37, wherein the second 

solubilizing agent is ethanol. 

Embodiment 43. The composition of embodiment 42, wherein the ethanol IS 

present in the composition at a concentration of about 3% w/w. 

Embodiment 44. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 

39, 40, 41, 42, or 43, wherein the polymeric viscosity builder comprises an 

acrylamide/sodium acryloyldimethyltaurate copolymer. 

Embodiment 45. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, or 44, wherein the polymeric viscosity builder is present at a 

concentration of about 2% w/w to about 6% w/w. 

Embodiment 46. The composition of embodiment 45, wherein the polymeric 

viscosity builder is present at a concentration of about 4% w/w. 

Embodiment 47. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, 44, 45, or 46, further comprising methylparaben. 

Embodiment 48. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, 44, 45, 46, or 47, further comprising Carbomer interpolymer type 

A, Carbomer interpolymer type B, or Carbomer Homopolymer Type C. 

Embodiment 49. The composition of embodiment 48, wherein the Carbomer 

Homopolymer Type C is present at a concentration of about 0. 7% w/w to about 1.5% 

w/w. 
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Embodiment 50. The composition of embodiment 48, wherein the Carbomer 

Homopolymer Type C is present at a concentration of about 0.85% w/w to about 

1.5%w/w. 

Embodiment 51. The composition of embodiment 48, wherein the Carbomer 

interpolymer Type A is present at a concentration of about 1% w/w to 2% w/w. 

Embodiment 52. The composition of embodiment 48, wherein the Carbomer 

interpolymer Type B is present at a concentration of about 0.1% w/w to about 0.5% 

w/w. 

Embodiment 53. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, or 52, further comprising a 

neutralizing agent. 

Embodiment 54. The composition of embodiment 53 wherein the neutralizing 

agent is NaOH or triethanolamine. 

Embodiment 55. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, or 54, further comprising a 

chelating agent. 

Embodiment 56. The composition of embodiment 55, wherein the chelating 

agent is ethylene diamine tetraacetic acid. 

Embodiment 57. The composition of embodiment 56, wherein the ethylene 

diamine tetraacetic acid is present at a concentration of about 0.02% w/w to about 

0.04%w/w. 

Embodiment 58. The composition of embodiment 56, wherein the ethylene 

diamine tetraacetic acid is present in the composition at about 0.03% w/w. 

Embodiment 59. The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 

39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, or 58, wherein 

the composition is in the form of a gel, a suspension, an emulsion, a cream, a liquid, a 

paste, a lotion, a nanoemulsion, a microemulsion, a reverse emulsion, or a liposomal 

cream. 

Embodiment 60. A method for treating a dermatological condition comprising 

administering to a subject in need thereof a therapeutically effective amount of a 
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composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 

46,47,48,49,50,51,52,53,54,55,56,57,58,or59. 

Embodiment 61. The method of embodiment 60 wherein the condition is acne 

vulgaris, rosacea, atopic dermatitis, treatment of chronic wounds, bed sores, keratosis 

piralis, sebaceous cysts, inflammatory dermatoses, post inflammatory 

hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo, 

dermatitis, eczema, or miliaria. 

Embodiment 62. 

vulgaris. 

The method of embodiment 60 wherein the condition is acne 

[041] The following examples are intended only to illustrate the some embodiments 

and should in no way be construed as limiting the claims. 

EXAMPLES 

Example 1 

[042] Table 1 lists two formulations (containing equivalent levels of diethylene 

glycol monoethyl ether) that show the impact of acrylamide I sodium acryloyldimethyltaurate 

copolymer based thickener on dapsone particle size. Figure 2 presents impact of acrylamide I 

sodium acryloyldimethyltaurate copolymer based thickener on dapsone crystal growth. The 

microscopic image of ENA (30% diethylene glycol monoethyl ether, 4% acrylamide I 

sodium acryloyldimethyltaurate copolymer based thickener) in comparison to ENC (30% 

diethylene glycol monoethyl ether, 1% Carbopol 980) shows a clear difference in particle size 

of the dapsone. Larger crystals were observed in the sample with carbomer homopolymer 

type C (ENC vs. ENA). 
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Table 1 Formulations Tested For Dapsone Crystal Size 

Formulation # ENA ENC 
Dapsone 7.5 7.5 

Diethylene glycol monoethyl ether 30 30 

Carbomer homopolymer type C. -- 1 
acrylamide I sodium 
acryloyldimethyltaurate copolymer 4 --

based thickener 
Methyl paraben 0.2 0.2 

pH adjusting solution pH 5.5-7 pH 5.5-7 

Purified Water Q.S 100 Q.S 100 

Example 2 

Example compositions contemplated for use as described herein are set forth in Table 2 

below: 

Table 2. 

Composition # 1 I 2 I 3 4 I 5 6 7 8 9 Ito 
Dapsone 5-10 
Adapalene --- 0.1-0.3 
Diethylene glycol 

30 135140 30 135 30 135 monoethyl ether 30 35 40 
Carbomer homopolymer 
type C --- 0.85-1.5 --- --- --- 0.85-1.5 
Acrylamide/sodium acryloyldimethyltaurate 
copolymer emulsion 4 --- 4 ---

Methyl paraben 0.2 

NaOH/ pH adjusting solution pH 5.5-6.5 
Purified Water Q.S 100 

Example 3 

[043] Anti-oxidants and chelating agents such as sodium metabisulfite, citric acid 

and EDT A were added to formulations to help slow down or completely stop any impurity 

formation. Table 3 presents the composition of formulations tested. Formulation A 7 with 

sodium metabisulfite minimized the intensity of yellow color caused by the increased 

solubility of dapsone in diethylene glycol monoethyl ether and maintained the low color 

intensity over time at accelerated condition ( 40°C). See Figure 3 for appearance of the 
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formulations over 4 weeks. Table 4 presents the formulation panel summarizing other 

formulation options with chelating agents and antioxidants. 

Table 3. Compositions Tested containing Antioxidants or Chelating Agents 

Composition # AS A6 A7 
Dapsone 7.5 
Diethylene glycol monoethyl 

35 40 
35 

ether 
carbomer homopolymer type C 1.25 --- 1.25 
Acrylamide/sodium ---

acryloyldimethyltaurate --- 4 
copolymer emulsion 
EDTA 0.05 ---

Anhydrous Citric Acid 0.1 ---

Sodium Metabisulfite --- 0.2 

Methyl paraben 0.17 0.2 

Propyl paraben 0.03 ---

NaOH/ pH adjusting solution pH 5.5-6.5 

Purified Water Q.S 100 

Table 4. Formulation panel summarizing other formulation options 

Composition # 1 I 2 I 3 4 I 5 6 I 1 I 8 9 I 10 

Dapsone 5-10 
Adapalene --- 0.1-0.3 

Diethylene glycol monoethyl ether 30 135 l4o 30 I 35 3o 135 I 40 3o I 35 
carbomer homopolymer type C --- 0.85-1.5 --- 0.85-1.5 
Acrylamide/sodium 
Acryloyldimethyltaurate copolymer 
emulsion 4 --- 4 ---

EDTA 0-0.1 
Citric Acid 0-0.1 
Sodium Metabisulfite 0-0.5 
Methyl paraben 0.2 

NaOH/ pH adjusting solution pH 5.5-6.5 
Purified Water Q.S 100 
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Example 4 

[044] Additional example compositions contemplated for use as described herein are 

set forth in Table 5 below. 

Table 5 Additional examples containing alternate neutralizer 

Materials o/ow/w 

5-1 I 5-2 I 5-3 5-41 5-5 5-6 

Dapsone 7.5 

Adapalene --- 0.3 --

Diethylene glycol monoethyl ether 3o I 35 I 4o 3o I 4o 25 

carbomer homopolymer type C 1 

Methylparaben 0.2 

Triethanolamine (TEA) Q.S. pH 5.5-6.5 
Hydrochloric Acid Q.S pH 5.5-6.5 

Purified Water q.s.a.d.100 

Example 4 

[045] Additional example compositions contemplated for use as described herein are 

set forth in Table 6 below. 

Table 6 Additional examples (containing co-solvents, stabilizer and alternate 
thickener) 

o/ow/w 
Materials 6-1 6-2 I 6-3 6-4 I 6-5 
Dapsone 7.5 I 10 7.5 

Adapalene -- 0.3 

Diethylene glycol monoethyl ether 25 35 I 35 25 I 30 
Proovlene !.dvcol 5 
Propylene Carbonate 5 I 
Ethanol (absolute) 3 -- I 3 
EDTA 0.03 

Carbomer Interpolymer Type A 
-- 1.5 

Carbomer Interpolymer Type B -- 0.3 

Acrylamide/sodium acryloyldimethyltaurate 4 --

copolymer emulsion 
Methyl Paraben 0.2 

Triethanolamine -- Q.S. pH 5.5 - 6.5 

Purified Water q.s.a.d.100 
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Example 5 

[046] Another useful composition is depicted in Table 7. 

Table 7 

Ingredient Amount 
(% w/w) 

Dapsone 5-8 
Adapalene 0.1-0.3 
Diethylene glycol monoethyl ether 40.00 
Propylene glycol 5.00 
Ethanol (absolute) 3.00 
Ethylene Diamine Tetraacetic acid 0.03 
(EDTA) 
Methyl Paraben 0.20 
Sepineo P 600 4.00 
Purified Water Q.S. 

Example 6 

[047] Another useful composition is depicted in Table 8. 

Table 8 

Ingredient Amount 
(% w/w) 

Dapsone 5.0 
Diethylene glycol monoethyl ether 25 
Methyl Paraben 0.2 
Carbopol 980 0.85 
Sodium Hydroxide 0.2 
Purified Water Q.S. 

[048] While this some embodiments have been described with respect to these 

specific examples, it is understood that other modifications and variations are possible 

without departing from the spirit of the invention. Each and every reference identified herein 

is incorporated by reference in its entirety. 
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WHAT IS CLAIMED IS: 

1. A method for treating a dermatological condition comprising administering to a subject in 

need thereof a topical pharmaceutical composition comprising: 

about 7.5% w/w dapsone; 

about 30% w/w to about 40% w/w diethylene glycol monoethyl ether; 

about 2% w/w to about 6% w/w of a polymeric viscosity builder consisting of 

acrylamide/sodium acryloyldimethyl taurate copolymer; and 

water; 

wherein the topical pharmaceutical composition does not comprise adapalene. 

2. The method of claim 1, wherein the diethylene glycol monoethyl ether is present at a 

concentration of about 30% w/w. 

3. The method of claim 1, wherein the polymeric viscosity builder is present at a concentration 

of about 4% w/w. 

4. The method of claim 1, wherein the topical pharmaceutical composition further comprises 

methyl paraben. 

5. The method of claim 1 wherein the dermatological condition is acne vulgaris, rosacea, atopic 

dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts, 

inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis, 

lichen planus, nodular prurigo, dermatitis, eczema, or miliaria. 

6. The method of claim 5 wherein the condition is acne vulgaris. 
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7. A method for treating a dermatological condition comprising administering to a subject in 

need thereof a topical pharmaceutical composition comprising: 

about 7.5% w/w dapsone; 

about 30% w/w diethylene glycol monoethyl ether; 

about 4% w/w of a polymeric viscosity builder consisting of acrylamide/sodium 

acryloyldimethyl taurate copolymer; and 

water; 

wherein the topical pharmaceutical composition does not comprise adapalene. 

8. The method of claim 7, wherein the topical pharmaceutical composition further comprises 

methyl paraben. 

9. The method of claim 7 wherein the dermatological condition is acne vulgaris, rosacea, atopic 

dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts, 

inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis, 

lichen planus, nodular prurigo, dermatitis, eczema, or miliaria. 

10. The method of claim 9 wherein the condition is acne vulgaris. 
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ABSTRACT 

Dapsone and dapsone/adapalene compositions can be useful for treating a variety of 

dermatological conditions. The compositions of this disclosure include dapsone and/or 

adapalene in a polymeric viscosity builder. Subject compositions can be adjusted to optimize the 

dermal delivery profile of dapsone to effectively treat dermatological conditions and improve the 

efficiency of pharmaceutical products applied to the skin. Use of the polymeric viscosity builder 

provides compositions with increased concentrations of diethylene glycol monoethyl ether 

relative to compositions without the polymeric viscosity builder. 
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Figure 1. Appearance offormulations following 4 weeks of storage 
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Figure 2. Polarized light images of dapsone in suspension formulations 
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Figure 3. Appearance of formulations with antioxidants or chelating agents over 4 weeks 
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Title of Invention TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF 

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), 
the Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WI PO), 
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application 
is filed access to the instant patent application. See 37 CFR 1.14(c) and (h). This box should not be checked if the applicant 
does not wish the EPO, JPO, KIPO, WI PO, or other intellectual property office in which a foreign application claiming priority 
to the instant patent application is filed to have access to the instant patent application. 

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect 
to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application 
claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of 
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is 
sought in the instant patent application. 

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the dale of filing this Authorization. 

Applicant Information: 

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR 
to have an assignment recorded by the Office. 

Applicant 1 I Remove I 
If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed. 
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR 
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person 
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an 
applicant under 37 CFR 1.46 (assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient 
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be 
identified in this section. 

I Clear I 
® Assignee lo Legal Representative under 35 U.S.C. 117 lo Joint Inventor 

0 Person to whom the inventor is obligated to assign. lo Person who shows sufficient proprietary interest 

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is: 

I 

Name of the Deceased or Legally Incapacitated Inventor :I 
If the Applicant is an Organization check here. ~ 
Organization Name I Allergan, Inc. 

Mailing Address Information For Applicant: 

Address 1 2525 Dupont Drive 

Address 2 

City Irvine State/Province CA 

Country i I us Postal Code 92612 

Phone Number 1 (714) 246-6996 Fax Number (714) 246-4249 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 19107 DIV (AP) 

Application Number 

Title of Invention TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF 

Email Address I allergan_docketing@cpaglobal.com 

Additional Applicant Data may be generated within this form by selecting the Add button. Add 

Assignee Information including Non-Applicant Assignee Information: 

Providing assignment information in this section does not subsitute for compliance with any requirement of part 3 of Title 37 of CFR to 
have an assignment recorded by the Office. 

Assignee 1 

Complete this section if assignee information, including non-applicant assignee information, is desired to be included on the patent 
application publication . An assignee-applicant identified in the "Applicant Information" section will appear on the patent application 
publication as an applicant. For an assignee-applicant, complete this section only if identification as an assignee is also desired on the 
patent application publication. 

I Remove I 
If the Assignee or Non-Applicant Assignee is an Organization check here. D 
Prefix Given Name Middle Name Family Name Suffix 

Mailing Address Information For Assignee including Non-Applicant Assignee: 

Address 1 

Address 2 

City I State/Province 

Country i I 
Postal Code 

Phone Number Fax Number 

Email Address 

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 
I Add I selecting the Add button . 

. 
Signature· I Remove I . 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4 for signature requirements and 
certifications. 

Signature /Laura L. Wine/ Date (YYYY-MM-DD) 2015-10-16 

First Name Laura I Last Name I Wine Registration Number 68681 

Additional Signature may be generated within this form by selecting the Add button. I Add I 
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PTO/AIN14 (07-14) 
Approved for use through 04/30/2017. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number. 

Application Data Sheet 37 CFR 1.76 
Attorney Docket Number 19107 DIV (AP) 

Application Number 

Title of Invention TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF 

This collection of information is required by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This 
collection is estimated to take 23 minutes to complete, including gathering, preparing, and submitting the completed application data 
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of lime you require to 
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR 
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P .L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to 
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection 
of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is 
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552) 
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine 
whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a court, magistrate, or 
administrative tribunal, including disclosures to opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an 
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of 
the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for the information in 
order to perform a contract. Recipients of information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records may be disclosed, 
as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security 
review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee, 
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records 
management practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the 
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such 
disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuan 
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were 
terminated and which application is referenced by either a published application, an application open to public inspections or an issued 
patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the 
USPTO becomes aware of a violation or potential violation of law or regulation. 
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DocCode - SCORE 

SCORE Placeholder Sheet for IFW Content 

Application Number: 14885805 Document Date: 10/16/2015 

The presence of this form in the IFW record indicates that the following document type was received 
in electronic format on the date identified above. This content is stored in the SCORE database. 

Since this was an electronic submission, there is no physical artifact folder, no artifact folder is 
recorded in PALM, and no paper documents or physical media exist. The TIFF images in the IFW 
record were created from the original documents that are stored in SCORE . 

• Drawing 

At the time of document entry (noted above): 
• USPTO employees may access SCORE content via eDAN using the Supplemental Content 

tab, or via the SCORE web page. 
• External customers may access SCORE content via PAIR using the Supplemental Content 

tab. 

Form Revision Date: August 26, 2013 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PT0-875 14/885,805 

APPLICATION AS FILED- PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(o), (p), or (q)) 

TOTAL CLAIMS 10 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 2 minus 3 = X 420 = 0.00 
(37 CFR 1.16(h)) 

If the specification and drawings exceed 1 00 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 0 ($155 for small entity) for each additional 0.00 
(37 CFR U6(s)) 50 sheets or fraction thereof. See 35 U.S.C. 

41 (a)(1 )(G) and 37 CFR 1.16(s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR U6(j)) 0.00 

* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600 

APPLICATION AS AMENDED- PART II 

OTHER THAN 

(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus 

.. -
OR ~ (37 CFR 1.16(i)) X = X = 

0 
Independent ... z Minus 

X = OR X = w (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER PRESENT RATE($) ADDITIONAL RATE($) ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. - X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... -z X = OR X = w (37 CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL 
OR 

TOTAL 
ADD'L FEE ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION 
NUMBER 

FILING or 
37l(c)DATE 

14/885,805 10/16/2015 

51957 
ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE, CA 92612-1599 

FIL FEE REC'D 

1600 

Ul\TfED STI\TES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adill"'· COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

ATTY.DOCKET.NO 

19107 DIV (AP) 10 2 
CONFIRMATION NO. 9004 

FILING RECEIPT 

llllllllllllllllllllllll~~g~~m~lni~~IIY~IIIIIIIIIIIIIIIIIIIIIIII 

Date Mailed: 10/30/2015 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection. 
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please 
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections 

lnventor(s) 

Applicant( s) 

Kevin S. Warner, Anaheim, CA; 
Ajay P. Parashar, Fairfax, VA; 
Vijaya Swaminathan, San Francisco, CA; 
Varsha Bhatt, San Francisco, CA; 

Allergan, Inc., Irvine, CA; 

Power of Attorney: The patent practitioners associated with Customer Number 051957 

Domestic Priority data as claimed by applicant 
This application is a DIV of 14/082,955 11/18/2013 PAT 9161926 
which claims benefit of 61/728,403 11/20/2012 
and claims benefit of 61/770,768 02/28/2013 

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution 
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None. 
Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to 
foreign priority. See 37 CFR 1.55 and 1.76. 

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices 
(PTO/SB/39 or its equivalent) has been received by the USPTO. 

If Required, Foreign Filing License Granted: 10/28/2015 
The country code and number of your priority application, to be used for filing abroad under the Paris Convention, 
is US 14/885,805 
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APPLICATION FILING or GRP ART
NUMBER 371(0) DATE UNIT F FEE REC'D ATTY.DOCKET.NO TOT CLAHVIS IND CLAIMS

10 214/885,805 10/16/2015 1629 1600 19107 DIV (AP)
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IRVINE, CA 92612-1599

Date Mailed: 10/30/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Kevin 8. Warner, Anaheim, CA;

Ajay P. Parashar, Fairfax, VA;

Vijaya Swaminathan, San Francisco, CA;
Varsha Bhatt, San Francisco, CA;

Applicant(s)

Allergan, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 051957

Domestic Priority data as claimed by applicant

This application is a DIV of 14/082,955 11/18/2013 PAT 9161926
which claims benefit of 61/728,403 11/20/2012

and claims benefit of 61/770,768 02/28/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 10/28/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/885,805
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Date Mailed: 10/30/2015

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the

application must include the following identification information: the US. APPLICATION NUMBER, FILING DATE,

NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please

submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Kevin 8. Warner, Anaheim, CA;

Ajay P. Parashar, Fairfax, VA;

Vijaya Swaminathan, San Francisco, CA;
Varsha Bhatt, San Francisco, CA;

Applicant(s)

Allergan, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 051957

Domestic Priority data as claimed by applicant

This application is a DIV of 14/082,955 11/18/2013 PAT 9161926
which claims benefit of 61/728,403 11/20/2012

and claims benefit of 61/770,768 02/28/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 10/28/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 14/885,805
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Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
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submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the

changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit

any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

lnventor(s)

Kevin 8. Warner, Anaheim, CA;

Ajay P. Parashar, Fairfax, VA;

Vijaya Swaminathan, San Francisco, CA;
Varsha Bhatt, San Francisco, CA;

Applicant(s)

Allergan, Inc., Irvine, CA;

Power of Attorney: The patent practitioners associated with Customer Number 051957

Domestic Priority data as claimed by applicant

This application is a DIV of 14/082,955 11/18/2013 PAT 9161926
which claims benefit of 61/728,403 11/20/2012

and claims benefit of 61/770,768 02/28/2013

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution

Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to

foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices

(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 10/28/2015

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
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Projected Publication Date: 02/04/2016 

Non-Publication Request: No 

Early Publication Request: No 
Title 

TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE 
THEREOF 

Preliminary Class 

514 

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no 
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent 
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international 
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same 
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing 
of patent applications on the same invention in member countries, but does not result in a grant of "an international 
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent 
protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an 
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ 
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific 
foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must 
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application 
serves as a request for a foreign filing license. The application's filing receipt contains further information and 
guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, the 
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign 
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it 
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish 
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative, 
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific 
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may 
call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4258). 
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GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where 
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as 
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier 
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The 
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under 
37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless 
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This 
license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter 
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national 
security or the export of technical data. Licensees should apprise themselves of current regulations especially with 
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of 
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and 
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of 
Treasury (31 CFR Parts 500+) and the Department of Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING 
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12, 
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed 
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35 
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b). 

Select USA 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for 
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources 
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to 
promote and facilitate business investment. SelectUSA provides information assistance to the international investor 
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states, 
and regions competing for global investment; and counsels U.S. economic development organizations on investment 
attraction best practices. To learn more about why the United States is the best country in the world to develop 
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call 
+ 1-202-482-6800. 
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Application No. 
14/885,805 

Applicant(s) 
WARNER ET AL. 

Office Action Summary Examiner 
Leslie A. Royds Draper 

Art Unit 
1629 

AlA (First Inventor to File) 
Status 

Yes 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE .J. MONTHS FROM THE MAILING DATE OF 
THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR t. t 36(a). In no event, however, may a reply be timely filed 
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If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § t33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR t .704(b). 

Status 
1 )~ Responsive to communication(s) filed on 16 October 2015. 

0 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on __ . 

2a)0 This action is FINAL. 2b)~ This action is non-final. 
3)0 An election was made by the applicant in response to a restriction requirement set forth during the interview on 

__ ; the restriction requirement and election have been incorporated into this action. 
4)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims* 
5)~ Claim(s) 1-10 is/are pending in the application. 

5a) Of the above claim(s) __ is/are withdrawn from consideration. 
6)0 Claim(s) __ is/are allowed. 

7)~ Claim(s) 1-10 is/are rejected. 
8)~ Claim(s) .§.Jl is/are objected to. 

9)0 Claim(s) __ are subject to restriction and/or election requirement. 
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a 

participating intellectual property office for the corresponding application. For more information, please see 

http://vvww.uspto.gov/patents/init events/pph/index.jsp or send an inquiry to P~'Hfeedback(wuspto.oov. 

Application Papers 
1 0)0 The specification is objected to by the Examiner. 
11 )0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

Priority under 35 U.S.C. § 119 
12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
Certified copies: 

a)O All b)O Some** c)O None of the: 

1.0 
2.0 
3.0 

Certified copies of the priority documents have been received. 
Certified copies of the priority documents have been received in Application No. __ . 
Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
** See the attached detailed Office action for a list of the certified copies not received. 
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Application/Control Number: 14/885,805 

Art Unit: 1629 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AlA. 

DETAILED ACTION 

Claims 1-10 are presented for examination. 

Page 2 

Acknowledgement is made of the present application as a divisional (DIV) application of U.S. 

Patent Application No. 14/082,955, filed November 18, 2013, now U.S. Patent No. 9,161 ,926, which 

claims benefit under 35 U .S.C. § 119( e) to U.S. Provisional Patent Application Nos. 61/728,403, filed 

November 20,2012, and 61/770,768, filed February 28,2013. 

Objections to the Claims 

Claims 5 and 9 are objected to for reciting "eczema" twice in the claim. Correction is required. 

Claims 5 and 9 are objected to for misspelling the term "pilaris" as "piralis". Correction is required. 

Claim Rejections- 35 USC§ 112(a) (Pre-A/A First Paragraph), Scope of Enablement 

The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GENERAL.-The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms as to enable 
any person skilled in the art to which it pertains, or with which it is most nearly connected, to make and 
use the same, and shall set forth the best mode contemplated by the inventor or joint inventor of 
carrying out the invention. 

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-5 and 7-9 are rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first 

paragraph, because the specification, while being enabling for administering the claimed topical dapsone 

preparation for the treatment of acne vulgaris or rosacea, does not reasonably provide enablement for 

administering the claimed topical dapsone preparation for the treatment of any other dermatological 

condition. The specification does not enable any person skilled in the art to which it pertains, or with 

which it is most nearly connected, to use the invention commensurate in scope with these claims. 
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In this regard, the application disclosure and claims have been compared per the factors 

indicated in the decision In re Wands, 8 USPQ2d 1400 (Fed. Cir. 1988) as to undue experimentation. The 

factors include: 

1) the nature of the invention; 

2) the breadth of the claims; 

3) the predictability or unpredictability of the art; 

4) the amount of direction or guidance presented; 

5) the presence or absence of working examples; 

6) the quantity of experimentation necessary; 

7) the state of the prior art; and, 

8) the relative skill of those skilled in the art. 

The relevant factors are addressed below on the basis of comparison of the disclosure, the 

claims and the state of the prior art. 

Note that the specification must be enabling as of the filing date. MPEP §2164.05(a). 

Applicant's instant claims are directed to a method for the treatment of any dermatological 

condition by administering a topical pharmaceutical composition comprising about 7.5% w/w dapsone; 

about 30% w/w to about 40% w/w diethylene glycol monoethyl ether; about 2% w/w to about 6% w/w 

acrylamide/sodium acryloyldimethyl taurate copolymer; and water, and further wherein the composition 

does not comprise adapalene (claim 1 ). Applicant additionally provides for narrower embodiments of the 

claimed composition, which comprise about 7.5% w/w dapsone; about 30% w/w diethylene glycol 

monoethyl ether; about 4% w/w acrylamide/sodium acryloyldimethyl taurate copolymer; and water (and 

does not comprise adapalene) (claims 2, 3, 7). Dependent claims further provide for the composition to 

contain methylparaben (claims 4, 8). The claims circumscribe the treatment of any dermatological 

condition, including those specifically claimed (e.g., acne vulgaris, rosacea, atopic dermatitis, chronic 

wounds, bed sores, keratosis pilaris, sebaceous cysts, etc.), as well as other numerous and varied 

dermatological conditions, such as melanoma, squamous cell carcinoma, psoriasis, ichthyosis, Stevens

Johnson syndrome, tinea pedis, keloid formation, etc. 

Note, for the purposes of this discussion, that the level of skill in the art is high and is at least that 

of a medical doctor with several years of experience in the art. 
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Dapsone was well known in the art at the time of the effective filing date as an effective treatment 

for acne vulgaris and rosacea. Garrett (WO 2009/1 08147; 2009) teaches that "[d]apsone was first 

synthesized in 1908 and has been used medically as an antibiotic and an anti-inflammatory" (p.11, 1.4-5). 

Garrett teaches that both oral and topical formulations of dapsone were known in the art to be effective 

for the treatment of acne (p.11, I. 7 -8; p.11, 1.31-34), and further discloses the effectiveness of topical 

dapsone therapy for the treatment of rosacea (abstract; p.1, 1.31-35; p.3, 1.5-7; p.7, 1.30-p.8, 1.9; Ex.1, p.23 

et seq.). Garrett (WO 2009/061298; 2009) further teaches that 5% topical dapsone gel has been proven 

in clinical studies to be effective for the treatment of acne vulgaris and provides .::;.1% of the systemic 

exposure to dapsone as that seen with typical oral dapsone therapy (p.11, 1.1-4). Ahluwalia et al. (WO 

2011 /014627; 2011) further corroborates the efficacy of dapsone as an anti-acne compound (p.2, I. 7-1 0). 

Ahluwalia et al. teaches, however, that dapsone's "mechanism of action is not entirely understood" (p.2, 

1.14-16). Ahluwalia et al. postulates that the anti-acne effect of dapsone is related to its effects in 

suppressing neutrophil recruitment and local production of toxic products, thereby "inhibiting neutrophil 

chemotaxis", "reducing generation of oxygen free radicals", inhibiting" release of lysosomal enzymes" 

and reducing " inflammatory effects of prostaglandins and leukotrienes", thereby providing an anti

inflammatory effect on acne lesions (p.2, 1.16-22). 

A diligent search of the prior and contemporaneous art at the time of the effective filing date of the 

claimed invention does not reveal any clear teachings supporting the use of dapsone for the treatment of 

any possible type of dermatological condition known in the art. McGeer et al. (U.S. Patent No. 5,532,219; 

1996) suggests that dapsone is effective for the treatment of certain autoimmune disorders, including 

rheumatoid arthritis, dermatitis herpetiformis, temporal arteritis, polymyalgia rheumatic, cutaneous lupus 

erythematosus, Bechet's disease or polyarteritis nodosa (col.1, 1.48-52), but fails to teach the usefulness 

of topical dapsone preparations in the treatment of any dermatological condition, including those specific 

conditions instantly claimed (e.g., atopic dermatitis, chronic wounds, bed sores, keratosis pilaris, nodular 

prurigo, sebaceous cysts, etc.), as well as any one or more of such numerous and varied dermatological 

conditions known in the art, such as, e.g., melanoma, squamous cell carcinoma, psoriasis, ichthyosis, 

Stevens-Johnson syndrome, tinea pedis, keloid formation, etc. 
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Applicant's claims, however, assert that the administration of the topical dapsone formulation 

would be effective to treat any or all such dermatological conditions known in the art (known or unknown) 

as of the effective filing date of the claimed invention. The concept that the skilled artisan would have 

been able to reasonably accomplish this objective, however, appears to fly in the face of what was known 

in the art at the time of the effective filing date of the claimed invention, namely that topical dapsone 

therapy was only recognized in the art to have clear and established efficacy in the treatment of acne 

vulgaris or rosacea. Moreover, Applicant's own working examples fail to demonstrate the ability of the 

claimed topical dapsone preparations to treat any type of dermatological condition (including those 

specific conditions claimed) in a patient in need thereof. Applicant's working examples are limited to 

specific topical preparations of dapsone and do not demonstrate the efficacy of such formulations in the 

treatment of any type of dermatological condition (including any or all of those specific dermatological 

conditions instantly claimed). There is no clear basis, then, in the proffered working examples to conclude 

that Applicant's claimed method of administering the recited topical dapsone preparation was capable of 

treating any or all types of dermatological conditions in a patient suffering from the same. As a result, the 

as-filed specification fails to clearly enable the full scope of embodiments circumscribed by Applicant's 

claimed method. 

While the lack of adequate working examples cannot be the sole factor in determining 

enablement, the unpredictable nature of the art and the absence of substantial evidence commensurate 

in scope with the breadth of the presently claimed subject matter provide additional weight to the present 

conclusion of insufficient enablement in consideration of the Wands factors as a whole. 

As the cited art and discussion of the above factors establish, the disclosure and supporting 

examples provided in the present specification, coupled with the state of the art at the time of the 

invention, fail to imbue the skilled artisan with a reasonable expectation or ability to use the full scope of 

the invention as instantly claimed. In order to actually use the claimed invention, it is clear from the 

discussion above that the skilled artisan could not rely upon Applicant's disclosure as required by 35 

U.S.C. §112(a) (pre-AlA first paragraph) in order to practice the full scope of embodiments presently 

claimed. 
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The following is a quotation of 35 U.S.C. 112(b): 

Page 6 

(b) CONCLUSION.-The specification shall conclude with one or more claims particularly pointing out 
and distinctly claiming the subject matter which the inventor or a joint inventor regards as the invention. 

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-10 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph, 

as being indefinite for failing to particularly point out and distinctly claim the subject matter which the 

inventor or a joint inventor, or for pre-AlA the applicant regards as the invention. 

Instant Claims 1 and 7 

In claims 1 and 7, the phrase "in need thereof" renders the claim indefinite because it is unclear if 

the patient is simply in need of the recited step of administering the topical dapsone composition (for any 

therapeutic purpose) or if the patient is specifically in need of treatment of "a dermatological condition". 

Clarification is required. 

As claims 2-6 and 8-10 fail to remedy this deficiency in the claims, they are also rejected on the 

same grounds as instant claims 1 and 7. 

Instant Claims 5 and 9 

A broad range or limitation together with a narrow range or limitation that falls within the broad 

range or limitation (in the same claim) is considered indefinite, since the resulting claim does not clearly 

set forth the metes and bounds of the patent protection desired. See MPEP § 2173.05(c). Note the 

explanation given by the Board of Patent Appeals and Interferences in Ex parte Wu, 10 USPQ2d 2031, 

2033 (Bd. Pat. App. & Inter. 1989), as to where broad language is followed by "such as" and then narrow 

language. The Board stated that this can render a claim indefinite by raising a question or doubt as to 

whether the feature introduced by such language is (a) merely exemplary of the remainder of the claim, 

and therefore not required, or (b) a required feature of the claims. Note also, for example, the decisions 

of Ex parte Steigewald, 131 USPQ 74 (Bd. App. 1961 ); Ex parte Hall, 83 USPQ 38 (Bd. App. 1948); and 

Ex parte Hasche, 86 USPQ 481 (Bd. App. 1949). 
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In claims 5 and 9, Applicant recites various examples of broader species of dermatological 

conditions that contain within their scope other species listed in the Markush group. For example, 

"dermatitis" is generic to "atopic dermatitis" or "eczema" (Benhamou et al., U.S. Patent Application 

Publication No. 2012/0064144, March 2012, teaches that eczema is a form of dermatitis; p.1, 

para.[0003]). Also, claims 5 and 9 recite "inflammatory dermatoses", which is also generic to the species 

of "atopic dermatitis" or "eczema", as the term "dermatitis" necessarily implies the presence of 

inflammation (Santa, U.S. Patent No. 5,989,571; col.1, 1.50-51). Still further, claims 5 and 9 recite "chronic 

wounds", which is generic to the species of "bed sores". The use of such conflicting broad and narrow 

limitations in the same claim renders the claim unclear as to which types of dermatological conditions are 

permitted within the Markush group and which are not. 

For example, contact dermatitis is a type of dermatitis, which suggests that it might be included 

within the Markush group; however, the Markush group lists other specific types of dermatitis that are not 

contact dermatitis, indicating that contact dermatitis is not actually within the claimed Markush group. 

Similarly, seborrheic dermatitis is a type of dermatitis, which suggests that it would be included in the 

Markush group, but the Markush group lists specific species of dermatitis (i.e., atopic dermatitis) that are 

not seborrheic dermatitis, which again implies that this species is not actually within the Markush group 

claimed. Clarification is required. 

In claims 5 and 9, the intended distinction between "dermatitis" and "inflammatory dermatoses" is 

not clearly set forth in the claim. Santa (U.S. Patent No. 5,989,571 ; col.1 , 1.50-51) teaches that the term 

"dermatitis" is necessarily characterized by inflammation (thus, constituting "inflammatory dermatoses"). 

Either the recitation of both "dermatitis" and "inflammatory dermatoses" is redundant or it defines different 

conditions that are not clearly distinguished by the claim. Clarification is required. 

In claims 5 and 9, the phrase "treatment of chronic wounds" renders the claim indefinite because 

it is unclear if the "dermatological condition" to be treated is "chronic wounds" per se or some other 

unspecified aspect of "treatment of chronic wounds". Clarification is required. 

For these reasons, the claims fail to meet the tenor and express requirements of 35 U.S.C. 

§112(b) (pre-AlA second paragraph) and are, thus, properly rejected. 
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In the event the determination of the status of the application as subject to AlA 35 U.S.C. 102 and 

103 (or as subject to pre-AlA 35 U.S.C. 102 and 1 03) is incorrect, any correction of the statutory basis for 

the rejection will not be considered a new ground of rejection if the prior art relied upon, and the rationale 

supporting the rejection, would be the same under either status. 

The following is a quotation of 35 U.S.C. 103 which forms the basis for all obviousness rejections 

set forth in this Office action: 

A patent for a claimed invention may not be obtained, notwithstanding that the claimed invention is not 
identically disclosed as set forth in section 1 02 of this title, if the differences between the claimed 
invention and the prior art are such that the claimed invention as a whole would have been obvious 
before the effective filing date of the claimed invention to a person having ordinary skill in the art to 
which the claimed invention pertains. Patentability shall not be negated by the manner in which the 
invention was made. 

This application currently names joint inventors. In considering patentability of the claims the 

examiner presumes that the subject matter of the various claims was commonly owned as of the effective 

filing date of the claimed invention(s) absent any evidence to the contrary. Applicant is advised of the 

obligation under 37 CFR 1.56 to point out the inventor and effective filing dates of each claim that was not 

commonly owned as of the effective filing date of the later invention in order for the examiner to consider 

the applicability of 35 U.S.C. 1 02(b)(2)(C) for any potential 35 U .S.C. 1 02(a)(2) prior art against the later 

invention. 

Claims 1-5 and 7-9 are rejected under 35 U.S.C. 103 as being unpatentable over Garrett (WO 

2009/108147 A1; 2009) in view of Hani et al. (WO 2010/105052 A1; 2010). 

Garrett teaches dapsone compositions with a pharmaceutically acceptable carrier for topical 

delivery of dapsone (p.12, 1.1-2). 

Garrett teaches that the topical composition preferably includes a thickening agent or thickener as 

part of the carrier, such as, e.g., polymeric thickeners, to increase viscosity, stability and improve 

suspending capability when added to a mixture (p.13, 1.22-29). Garrett discloses polymeric thickeners that 

may be employed in the composition, such as the gelling agent CARBO POL, a cross-linked acrylic acid 

polymer (also known as carbomer), and further teaches that the thickener generally comprises between 

about 0.2-4% w/w of the composition (p.15, 1.5-19). 
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Garrett additionally teaches that the topical composition includes an organic solvent system, 

preferably diethylene glycol monoethyl ether (DGME, also known as ethoxydiglycol; p.13, 1.30-p.14, 1.2), 

which is generally incorporated in an amount of about 25-35% w/w of the composition (p.17, 1.4-12). 

Garrett teaches that the topical composition also preferably contains a preservative to prevent or 

diminish microorganism growth, such as methylparaben (p.17, 1.14-21 ). 

Garrett further discloses that the topical composition comprise between 0.5-1 0% w/w dapsone 

(p.19, 1.24-25). 

Garrett teaches a preferred composition comprising about 5% w/w dapsone; about 0.85% w/w 

carbomer 980; about 25% w/w DGME; about 0.2% w/w methylparaben; about 0.2% w/w sodium 

hydroxide; and about 68.75% w/w purified water (p.20, 1.6-9). 

Garrett teaches that the relative percentages of each of the components of the composition may 

be varied depending upon the desired strength of the formulation, gel viscosity, and desired ratio of 

microparticulate to dissolved dapsone (p.20, 1.1 0-13). 

Garrett further teaches that the compositions are effective for the treatment of rosacea by 

applying the dapsone composition once or twice daily (p.3, 1.5-6; p.7, 1.30-p.8, 1.9). 

Garrett differs from the instant claims only insofar as it does not explicitly teach (1) 

acrylamide/sodium acryloyldimethyl taurate copolymer in an amount of "about 2% to about 6% w/w" 

(claim 1 ), particularly about 4% w/w (claim 7) or (2) the exact claimed amount of DGME (i.e., "about 30% 

w/w"; claims 2, 7) or the exact claimed amount of dapsone ("about 7.5% w/w"; claims 1 and 7). 

Hani et al. teaches that acrylamide/sodium acryloyldimethyl taurate copolymer is a thickener or 

viscosity increasing agent suitable for use in topical personal care compositions (p.24-28, para.[0118]; 

abstract). 

A person of ordinary skill in the art before the effective filing date of the claimed invention would 

have had a reasonable expectation of success in substituting the cross-linked acrylic acid polymer (also 

known as carbomer or CARBOPOL) thickener of the dapsone formulation described in Garrett as being 

advantageously incorporated in an amount of 0.2-4% w/w (which clearly suggests amounts of "about 4% 

w/w" as claimed) with acrylamide/sodium acryloyldimethyl taurate copolymer because each was well 

Mylan (IPR2019-01095) MYLAN1017, p. 060



61

Application/Control Number: 14/885,805 

Art Unit: 1629 

Page 10 

known in the art to be a suitable thickening agent for topical personal care products, as evidenced by 

Garrett and Hani et al. The substitution, therefore, of one for the other would have been prima facie 

obvious before the effective filing date of the claimed invention because the cross-linked acrylic acid 

polymer and acrylamide/sodium acryloyldimethyl taurate copolymer were known functional equivalents in 

the topical pharmaceutical art. "When a patent 'simply arranges old elements with each performing the 

same function it had been known to perform' and yields no more than one would expect from such an 

arrangement, the combination is obvious." See KSR International Co. v. Teleflex Inc., 82 USPQ2d 1385 

(U.S. 2007) at 1395-1396, quoting Sakraida v. AG Pro., Inc., 425 U.S. 273 (1976) and In re Fout, 675 

F.2d 297, 301 (CCPA 1982) ("Express suggestion to substitute one equivalent for another need not be 

present to render such substitution obvious"). 

In further support of prima facie obviousness, note that the teachings in Garrett provide for ranges 

of dapsone, DGME and polymeric thickener that clearly meet and/or circumscribe the ranges instantly 

claimed. See, e.g., Garrett at p.15, 1.5-19; p.17, 1.4-12; and p.19, 1.24-25, which disclose the use of 0.5-

10% w/w dapsone and about 25-35% w/w DGME, as well as about 0.2-4% w/w polymeric thickener 

(which clearly suggests the use of the same amount of another thickener, such as that of Hani et al.). 

Such ranges clearly overlap or encompass Applicant's instantly claimed amounts of: 

(i) "about 7.5% w/w" dapsone (claims 1 and 7); 

(ii) "about 30% w/w" DGME (claims 2 and 7); and 

(iii) "about 2% w/w to about 6% w/w" polymeric thickener (claim 1 ), particularly "about 4% w/w" 

(claims 3 and 7). 

Note, further, that Garrett clearly suggests the incorporation of a polymeric thickener in an 

amount of about 0.2-4% w/w of the composition, which clearly suggests the incorporation of another 

thickener, such as the acrylamide copolymer thickener of Hani et al., within such a desirable range. The 

disclosure of incorporating the polymeric thickener within the range of 0.2-4% w/w of the composition is a 

clear suggestion to incorporate the polymeric thickener (such as that of Hani et al.) in an amount that 

constitutes "about 4% w/w" of the composition as instantly claimed (claims 1, 3 and 7). 
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Thus, Garrett teaches the use of such components in amounts that clearly meet or encompass 

the ranges specifically recited in the present claims. As stated by the MPEP at §2144.05, "In the case 

where the claimed ranges 'overlap or lie inside ranges disclosed by the prior art' a prima facie case of 

obviousness exists. In re Wertheim, 541 F.2d 257,191 USPQ 90 (CCPA 1976); In re Woodruff, 919 F.2d 

1575, 16 USPQ2d 1934 (Fed. Cir. 1990) ... "[A] prior art reference that discloses a range encompassing a 

somewhat narrower range is sufficient to establish a prima facie case of obviousness." In re Peterson, 

315 F.3d 1325, 1330, 65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). See also In re Harris, 409 F.3d 1339, 

74 USPQ2d 1951 (Fed. Cir. 2005)." 

A person of ordinary skill in the art before the effective filing date of the claimed invention would 

have had a reasonable expectation of success in varying the amounts of the components of the 

composition described in Garrett within the disclosed ranges therein. This is because Garrett teaches that 

the components may be employed in varying amounts within the described parameters, while retaining 

the therapeutic functionality of the composition. The selection of the optimal amounts of the components 

of the composition would have been a routine matter of optimization on the part of the artisan of ordinary 

skill, said artisan recognizing that the individual components may be varied within the broader ranges 

described in Garrett while still preserving the therapeutic properties of the composition. Moreover, the fact 

that the claimed ranges overlap and fall within those described in the prior art is clear evidence of prima 

facie obviousness. MPEP §2144.05. 

Therefore, the invention as a whole would have been prima facie obvious to a person of ordinary 

skill in the art before the effective filing date of the claimed invention. 

Claims 6 and 10 are rejected under 35 U.S.C. 103 as being unpatentable over Garrett (WO 

2009/1 0814 7 A 1 ; 2009) in view of Hani et al. (WO 201 0/1 05052 A 1 ; 201 0), as applied above to claims 1-

5 and 7-9, taken in further view of Garrett (WO 2009/061298; 2009). 

Garrett '147 in view of Hani et al. as applied above to claims 1-5 and 7-9. 

Garrett '147 in view of Hani et al. differ from the instant claims only insofar as they do not 

explicitly teach administration of the topical dapsone preparation to treat acne vulgaris (claims 6, 1 0). 
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Garrett '298 teaches that oral dapsone was known to be effective for the treatment of acne (p.9, 

1.31-34). Garrett '298 teaches that topical dapsone gel formulations have been shown to be effective in 

the treatment of acne vulgaris and result in .:::_1% of the systemic exposure that is seen with typical oral 

dapsone treatment (p.11 , 1.1-4). 

A person of ordinary skill in the art before the effective filing date of the claimed invention would 

have had a reasonable expectation of success in administering the topical dapsone preparation of Garrett 

'14 7 in view of Han i et al. for the treatment of acne vulgaris because Garrett '298 teaches that topical 

dapsone was known in the art to be an effective treatment for acne vulgaris. The skilled artisan would 

have been motivated to do so because dapsone was well known in the art to be an effective therapy for 

treating acne vulgaris and topical application of dapsone for this purpose was known to significantly 

reduce systemic exposure to dapsone as compared to oral therapy, thereby reducing adverse side effects 

associated with dapsone therapy for acne. It would, therefore, have been prima facie obvious to the 

ordinarily skilled artisan before the effective filing date of the claimed invention to employ the topical 

dapsone preparation of Garrett '14 7 in view of Hani et al. for the purpose of treating acne vulgaris. 

Therefore, the invention as a whole would have been prima facie obvious to a person of ordinary 

skill in the art before the effective filing date of the claimed invention. 

Double Patenting 

The nonstatutory double patenting rejection is based on a judicially created doctrine grounded in public 
policy (a policy reflected in the statute) so as to prevent the unjustified or improper timewise extension of the "right to 
exclude" granted by a patent and to prevent possible harassment by multiple assignees. A nonstatutory double 
patenting rejection is appropriate where the claims at issue are not identical, but at least one examined application 
claim is not patentably distinct from the reference claim(s) because the examined application claim is either 
anticipated by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46 
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 
F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re VanOrnum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re 
Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 
1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (c) or 1.321 (d) may be used to overcome 
an actual or provisional rejection based on a nonstatutory double patenting ground provided the reference application 
or patent either is shown to be commonly owned with this application, or claims an invention made as a result of 
activities undertaken within the scope of a joint research agreement. A terminal disclaimer must be signed in 
compliance with 37 CFR 1.321 (b). 

The USPTO internet Web site contains terminal disclaimer forms which may be used. Please visit 
http://www.uspto.gov/forms/. The filing date of the application will determine what form should be used. A web
based eTerminal Disclaimer may be filled out completely online using web-screens. An eTerminal Disclaimer that 
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meets all requirements is auto-processed and approved immediately upon submission. For more information about 
eTerminal Disclaimers, refer to http://www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp. 

Claims 1-10 are rejected on the ground of nonstatutory double patenting as being unpatentable 

over claims 1-6 of U.S. Patent No.9, 161,926. 

'926 claims a topical pharmaceutical composition comprising about 7.5% w/w dapsone, about 

30% w/w to about 40% w/w diethylene glycol monoethyl ether, about 2% w/w to about 6% w/w of a 

polymeric viscosity builder consisting of acrylamide/sodium acryloyldimethyl taurate copolymer, and 

water, wherein the composition does not comprise adapalene (patent claims 1-3). '926 additionally claims 

an embodiment of this topical pharmaceutical composition that comprises about 7.5% w/w dapsone, 

about 30% w/w diethylene glycol monoethyl ether, about 4% w/w of a polymeric viscosity builder 

consisting of acrylamide/sodium acryloyldimethyl taurate copolymer, and water, also wherein the 

composition does not comprise adapalene (patent claim 5). '926 additionally provides for the topical 

composition to further comprise methylparaben (patent claims 4, 6). 

'926 differs from the instant claims only insofar as it does not explicitly claim a method for treating 

a dermatological condition, e.g., acne vulgaris, by administering the claimed topical composition (claims 

1, 5-7, 9-1 0). 

In the '926 disclosure, however, the patentee discloses that the topical dapsone composition is 

therapeutically effective for the treatment of various dermatological conditions, including acne vulgaris, 

rosacea, atopic dermatitis, bed sores, keratosis pilaris, etc. (col.3, 1.28-45; col.11, 1.60-col.12, 1.1 0). 

A person of ordinary skill in the art at the time of the invention would have had a reasonable 

expectation of success in administering the topical dapsone composition as provided for in the '926 

claims to a subject in need of treatment of the recited dermatological conditions for the purpose of treating 

the same because the '926 disclosure specifically teaches that the topical dapsone composition may be 

formulated for the purposes of treating the same dermatological conditions as instantly claimed. The 

skilled artisan would have sought to employ the topical dapsone composition of the '926 claims for the 

additional therapeutic utilities disclosed in the specification of the '926 patent for medicinal purposes. It 

would, therefore, have been prima facie obvious to the ordinarily skilled artisan at the time of the instant 

invention to utilize the topical dapsone composition of the '926 claims for the treatment of the same 
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dermatological conditions as instantly claimed in view of the utilities disclosed by the patentee of the '926 

claims. 

A patent's "disclosure may be used ... to answer the question whether claims merely define an 

obvious variation of what is earlier disclosed and claimed." AbbVie Inc. v. Mathilda & Terence Kennedy 

lnst. of Rheumatology Trust, 112 USPQ2d 1001, 1012 (Fed. Cir. 2014) (quoting In re Basel/ Poliolefine 

ltalia S.P.A., 89 USPQ2d 1030, 1036 (Fed. Cir. 2008). The '926 patent discloses that the above-cited 

utilities are within the scope of the invention. These aspects of the instant claims are, therefore, obvious 

over the '926 patent. The AbbVie court explicitly noted that the Federal Circuit has "repeatedly approved 

examination of the disclosed utility of the invention claimed in an earlier patent to address the question of 

obviousness" and that "a later expiring patent is not patentably distinct from an earlier expiring patent if it 

merely claims a disclosed utility of the earlier claimed invention." /d. For example, when the claims in a 

later-expiring patent "merely recite methods of administering" the compositions claimed in the earlier 

patent, they are not patentably distinct over the claims of the earlier expiring patent." /d. (quoting Pfizer, 

Inc. v. Teva Pharms. USA, Inc., 86 USPQ2d 1001, 1008 (Fed. Cir. 2008)). 

This is a non-provisional nonstatutory double patenting rejection. 

Claims 1-5 and 7-9 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-12 of U.S. Patent No. 8,586,01 0, or are provisionally rejected on the ground 

of nonstatutory double patenting as being unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent 

Application No. 14/063,841, each alternatively taken in view of Garrett (WO 2009/108147 A 1; 2009) and 

Hani et al. (WO 201 0/1 05052 A 1 ; 201 0). 

'01 0 or '841 each individually claim a method of treating rosacea in a patient in need thereof by 

administering a topical dapsone preparation that comprises about 5 wt% dapsone, about 0.85 wt% 

carbomer 980, about 25 wt% diethylene glycol monoethyl ether, about 0.2 wt% methyl paraben, about 0.2 

wt% sodium hydroxide and about 68.75 wt% purified water. 

The amounts of dapsone ("about 5 wt%") or diethylene glycol monoethyl ether ("about 25 wt%") 

as recited in the '010 or '841 claims are understood to meet Applicant's required amounts of "about 7.5% 
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w/w" dapsone and "about 30% w/w" diethylene glycol monoethyl ether as provided for in instant claims 1, 

2 and 7, absent any explicit definition of the amount of variation tolerated by the term "about" as used in 

the instant claims. 

'01 0 or '841 differ from the instant claims only insofar as they do not explicitly teach the 

incorporation of acrylamide/sodium acryloyldimethyl taurate copolymer in an amount of "about 4% w/w" 

(claims 1, 3, 7). 

Garrett teaches dapsone compositions with a pharmaceutically acceptable carrier for topical 

delivery of dapsone (p.12, 1.1-2). Garrett teaches that the topical composition preferably includes a 

thickening agent or thickener as part of the carrier, such as, e.g., polymeric thickeners, to increase 

viscosity, stability and improve suspending capability when added to a mixture (p.13, 1.22-29). Garrett 

discloses polymeric thickeners that may be employed in the composition, such as the gelling agent 

CARBOPOL, a cross-linked acrylic acid polymer (also known as carbomer), and further teaches that the 

thickener generally comprises between about 0.2-4% w/w of the composition (p.15, 1.5-19). Garrett further 

teaches that the compositions are effective for the treatment of rosacea by applying the dapsone 

composition once or twice daily (p.3, 1.5-6; p.7, 1.30-p.8, 1.9). 

Hani et al. teaches that acrylamide/sodium acryloyldimethyl taurate copolymer is a thickener or 

viscosity increasing agent suitable for use in topical personal care compositions (p.24-28, para.[0118]; 

abstract). 

A person of ordinary skill in the art before the effective filing date of the claimed invention would 

have had a reasonable expectation of success in substituting carbomer thickener of the dapsone 

formulation of the '01 0 or '841 claims with acrylamide/sodium acryloyldimethyl taurate copolymer because 

each was well known in the art to be a suitable thickening agent for topical personal care products, as 

evidenced by Garrett and Hani et al. The substitution, therefore, of one for the other would have been 

prima facie obvious before the effective filing date of the claimed invention because the cross-linked 

acrylic acid polymer and acrylamide/sodium acryloyldimethyl taurate copolymer were known functional 

equivalents in the topical pharmaceutical art. "When a patent 'simply arranges old elements with each 

performing the same function it had been known to perform' and yields no more than one would expect 
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from such an arrangement, the combination is obvious." See KSR International Co. v. Teleflex Inc., 82 

USPQ2d 1385 (U.S. 2007) at 1395-1396, quoting Sakraida v. AG Pro., Inc., 425 U.S. 273 (1976) and In 

re Fout, 675 F.2d 297, 301 (CCPA 1982) ("Express suggestion to substitute one equivalent for another 

need not be present to render such substitution obvious"). 

The skilled artisan also would have had a reasonable expectation of success in incorporating the 

acrylamide copolymer thickening agent into the topical dapsone preparation in an amount of, e.g., "about 

4% w/w" as instantly claimed because Garrett teaches topical dapsone formulations for the treatment of 

rosacea in which the polymeric thickening agent is included in amounts of up to 4% w/w of the 

composition. The skilled artisan would have recognized that the optimal amount of the polymeric 

thickening agent would have been a routine matter of optimization on the part of the artisan of ordinary 

skill, said artisan recognizing that the polymeric thickener may be advantageously included in topical 

dapsone formulations in an amount of up to 4% w/w of the composition and still constitute a 

therapeutically effective preparation for the treatment of rosacea, as evidenced by Garrett. 

This is a non-provisional rejection over the claims of U.S. Patent No. 8,586,010 and a provisional 

rejection over the claims of U.S. Patent Application No. 14/063,841. 

Claims 6 and 1 0 are rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1-12 of U.S. Patent No. 8,586,010, or are provisionally rejected on the ground 

of nonstatutory double patenting as being unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent 

Application No. 14/063,841, each alternatively taken in view of Garrett (WO 2009/108147 A 1; 2009) and 

Hani et al. (WO 2010/105052 A 1; 201 0) as applied above to claims 1-5 and 7-9, further in view of Garrett 

(WO 2009/061298; 2009). 

'010 or '841 as applied above to claims 1-5 and 7-9, each alternatively taken in view of Garrett 

'147 and Hani et al. 

'01 0 or '841, each alternatively taken in view of Garrett '147 and Hani et al., differ from the instant 

claims only insofar as they do not explicitly teach administration of the topical dapsone preparation to 

treat acne vulgaris (claims 6, 1 0). 
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Garrett '298 teaches that oral dapsone was known to be effective for the treatment of acne (p.9, 

1.31-34). Garrett '298 teaches that topical dapsone gel formulations have been shown to be effective in 

the treatment of acne vulgaris and result in .:::_1% of the systemic exposure that is seen with typical oral 

dapsone treatment (p.11 , 1.1-4). 

A person of ordinary skill in the art before the effective filing date of the claimed invention would 

have had a reasonable expectation of success in administering the topical dapsone preparation of the 

'01 0 or the '841 claims, each alternatively taken in view of Garrett '147 and Hani et al., for the treatment 

of acne vulgaris because Garrett '298 teaches that topical dapsone was known in the art to be an 

effective treatment for acne vulgaris. The skilled artisan would have been motivated to do so because 

dapsone was well known in the art to be an effective therapy for the treatment of acne vulgaris and topical 

application of dapsone for this purpose was known to significantly reduce systemic exposure to dapsone 

as compared to oral therapy, thereby reducing the adverse side effects associated with dapsone therapy 

for acne. It would, therefore, have been prima facie obvious to the ordinarily skilled artisan before the 

effective filing date of the claimed invention to employ the topical dapsone preparation of the '01 0 or '841 

as modified by Garrett '14 7 and Hani et al. for the purpose of treating acne vulgaris. 

This is a non-provisional rejection over the claims of U.S. Patent No. 8,586,010 and a provisional 

rejection over the claims of U.S. Patent Application No. 14/063,841. 

Conclusion 

Rejection of claims 1-10 is proper. 

No claims of the present application are allowed. 

Applicant is requested to specifically point out the support for any amendments made to the 

disclosure in response to this Office action, including the claims (M.P.E.P. §§ 714.02 and 2163.06). In 

doing so, applicant is requested to refer to pages and line (or paragraph) numbers (if available) in the as

filed specification, not the published application. Due to the procedure outlined in M.P.E.P. § 2163.06 for 

interpreting claims, other art may be applicable under 35 U.S.C. § 102 or 35 U.S.C. § 1 03(a) once the 

aforementioned issue(s) is/are addressed. 
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Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to Leslie A. Royds Draper whose telephone number is (571 )272-6096. The examiner can 

normally be reached on Monday-Friday (8:30 AM-5:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

JeffreyS. Lundgren can be reached on (571 )-272-5541. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained from 

either Private PAIR or Public PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 

November 12,2015 
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TOPICAL PERSONAL CARE AND PHARMACEUTICAL COMPOSITIONS AND 

USES THEREOF 

FIELD OF THE INVENTION 

[0001] The present invention relates to topical compositions comprising at least one personal care 

acid or one pharmaceutical add, and lightly- to moderately crosslinked poly(N-vinyl-2-pyrrolidone) 

("PVP"). The lightly- to moderately crosslinked PVP has been found to provide unique thickening 

effects in acidic systems that are essentially stable (e.g., do not phase separate and maintain 

rheological properties) even with prolonged storage. 

[0002] Particularly, the invention relates to the compositions having 0.5% (% w/w) or more of at 

least one personal care acid or pharmaceutical acid. These compositions ideally have an acidic pH, 

especially a pii less than 6, and more preferably a pH less than 4, and especially preferably less than 

2. These formulations find application on the skin, hair, scalp, foot, or lip of an mammal, preierably 

man, as a smoothing composition, a moisturizing composition, a skin firming composition, a skin 

lightening composition, an age-spot composition, a shampoo, or a cream for use around the eyes or 

mouth. 

[0003] Surprisingly, the topical compositions described herein deliver the personal care and/or 

pharmaceutical acid with reduced skin irritation, a significant breakthrough in this field where 

discornfmt issues are well known. 

DESCRIPTION OF RELATED ART 

[0004] Topical personal care and pharmaceutical compositions are products consumers around the 

globe have come to depend and rely on for the innumerable benefits they impart. Sold both by 

prescription and over-the-counter (non-prescriptive), they are applied to the exterior of the body to 

the skin, scalp, hair, feet, and lips. They may be cosmetic in effect, meaning they impart primarily 

aesthetically beneficial results (like minimizing fine lines and wrinkles), or they may relieve or cure 

clinical conditions (like acne vulgaris or wmis), or fall somewhere between the cosmetic and 

medical indications. Across all these uses, many different product forms are employed, and vary 
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from thickened "semi-solids" like foundations, concealers, lipsticks, and lip balms, to creamy 

emulsions, gels, ointments, and lotions, or may be lighter "bodied" compositions such as liquid 

soaps, washes, and rinses. ln shmi, topical personal care and pharmaceutical compositions are 

ubiquitous in today's modem world. 

[OOOSJ It has been known for some time that acidic personal and pharmaceutical compositions 

elicit special responses when applied topically. In this broad concept, the term low pH means 

having a pH of 6 or less. More patiicularly, low pH compositions can cause an increase in 

epidermis exfoliation to alleviate skin conditions (e.g., hyperkeratosis, dry/flaky/itchy skin), 

enhance moistudzation to help minimize the appearance of lines and wrinkles, increase dermal 

thickness, and increase detmal perfusion (vascular effects). A review of these actions as related to a 

particular type of acids, hydroxy acids and retinoids, is provided in Ramos-e-Silva, et al., "Hydroxy 

acids and retinoids in cosmetics," Clinics in Dermatog., 2001; 19:460-466, which is hereby 

incorporated in its entirety by reference. Also, an instmctive review of alpha hydroxy acids, 

including the types, mechanisms of action, formulations, and treatment results, is provided by Van 

Scott, E.J., "Alpha-hydroxyacids in the treatment of signs ofphotoaging," Clinics in Dermal., 1996; 

14: 217-226, which also is incorporated in its entirety by reference. This article recognizes pHs in 

the range from 0.6 to 4.0. 

[0006) While low pH topical compositions can provide useful benefits to the consumer, they can 

pose real challenges to the formulation scientist, production staff, and even the consumer. It is well 

appreciated by one skilled in the at1 that low pH fluids can be difficult to thicken, or to maintain a 

stable viscosity and/or pH. Thickeners commonly used in low pH systems include xanthan gum 

and magnesium aluminum silicate combinations. At addition levels to create "thick" or "stiff' 

consistencies, these thickeners may cause pilling (localized fmmulary incompatibility that leads to 

coagulation) or impati an unpleasant, stringy texture to the end product. 

[0007] Altematively, acrylic acid polymers, and polyacrylamides may be used. Their 

manufactt.wers usually recommend dispersing them in water and then neutralizing to attain a desired 

viscosity target, which simply is not possible when the product inherently remains strongly acidic. 

2 

SUBSTITUTE SHEET (RULE 26) 
Mylan (IPR2019-01095) MYLAN1017, p. 073



74

wo 2010/105052 PCT/US2010/026976 

DN 3168 P3 

[0008J Other thickeners are known. For example, Carbopol® Aqua SF~l, a lightly crosslinked 

acrylate copolymer is sold by The Lubrizol Corporation. Product information indicates it is 

effective at a pH of 3.5 and higher. Also sold by The Lubrizol Corporate is Carbopol® Aqua CC 

Polymer, a polyacrylate~ 1 crosspolymer. The product white paper recommends neutralizing the 

polymer between a pH of 3.5 to 4.0, and, optionally, the pH can be adjusted (higher) by the addition 

of base. However, there still remains a need for a thickening agent that is effective at pHs of 6 or 

less, more preferably at very low pHs of 4 or less, and especially at extremely low pH of2 or less. 

[0009] Also known is U.S. patent 5,422,112, which discloses a thickener system including a 

combination ofxanthan gum, magnesium aluminum silicate and polyacrylamide. The compositions 

are the to be particularly effective at low pH used especially for thickening alpha-hydroxy 

carboxylic acids and salts thereof. Typically, magnesium aluminum silicates have a recotmnended 

pH range of about 4.2 to 5.2, and typically are nollhe choice thickener for very low pH systems. 

[0010] Similarly, U.S. patent 5,874,095 claims an enhanced skin penetration system comprising a 

nonionic polyacrylamide of high molecular weight, for improved topical delivery of dmgs at low 

pH. 

[0011] Further descriptions of acrylic acid thickeners are given in U.S. patents 2,883,351; 

2,956,046; 3 ,035,004; and 3,436,378. 

[0012] Poly(N-vinyl-2-pynolidone) and its salts and esters are described in U.S. patents 

6,436,380; 6,197,281; 6,333,039; 6,685,952; and 7,108,860 as rheology modifiers or thickeners in 

personal care products. 

[0013] U.S patent application 2003/0118620 teaches a thickening system for cosmetic 

composition of low pH, comprising a polysaccharide and tam·ate copolymer. 

[0014] Polymeric thickeners for acidic surfactant compositions are described by U.S. patent 

4,552,685, and by U.S. patent 4,529,773. However, these acidic-thickened solutions require high 

levels of surfactant in order to solubilize the copolymers and they have higher viscosities at pH 7 

than when the pH is lowered into the acidic region. 
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[0015] As shown in this summary, there remains a strong demand and need for a thickening 

material for low pH, very low pH, and extremely low pH systems, pm'ticularly one that maintains 

stable viscosity, pH, and preferably viscosity and pH. Preferably, this thickener is easy to handle, 

readily dispersible, and provides smooth, thickened consistencies, without being stringy or creating 

pilling. 

[00161 Interest in thickening acidic compositions stems, in part, fi:om the growth of acid products 

that consumers are demanding and using. Although the use of alpha hydroxy acids as therapy for 

photoaged skin was known to medical doctors by 1989 (Van Scott, E.J., "Alpha hydroxy acids: 

procedures for use in clinical practice, Cutis, 1989; 43: 222-228), a non-prescriptive market demand 

did not exist until1992, when Avon launched Anew Pe1jecting Complex For Face (Avon Products, 

Inc. website: www.avoncompany.com/brands/skincare.hlml). Indeed, the U.S. Food and Dmg 

Administration (FDA) confirms that it was not until 1992 that they received the flrst four 

registrations for new consumer products containing glycolic acid as an active ingredient (Barrows, 

J.N., Memorandum to the Administrative File, 11Guidance for Industry: Labeling for Topically 

Applied Cosmetic Products Containing Alpha Hydroxy Acids as Ingredients," Office of Cosmetics 

and Colors, CFSAN, FDA, September 12, 2002.) Mm·ket demand for these low pH, topically 

applied products grew such that by 1997 fm'ty-two such product registrations were received by the 

FDA. 

[0017] With the growth of this new market segment, consumers began to experience potentially 

hannful side e11h;ts like stinging, redness, and buming. Between 1992 and 2004 the FDA received 

114 side-effect complaints (U.S. Food and Dmg Administration, Guidance: Labeling for cosmetics 

containing alpha hydroxy acid<o, http://www.cfsan/fda/gov/guidance.html, January 10, 2005). 

Hence, there remains a real need for products and methods for reducing the ilTitation of these 

products while maintaining their efficacy in treating various skin and hair conditions. 

[0018] As it will be explained later, the present invention is also related to lightly- to moderately

crosslinked poly(N-vinyl-2-pyrrolidonc). This polymer was first introduced in U.S. patent 

5,073,614. In that patent it is taught to be the precipitation polymerization product of 1V-vinyl-2-
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pyrrolidone monomer in an organic solvent, such as an aliphatic hydrocarbon solvent (preferably 

cyclohexane or heptane) or an aromatic hydrocarbon (such as toluene) in the presence of about 

0.2% to 1% by weight of a crosslinking agent. The fine, white powders thus produced have an 

aqueous gel volume of about 15 mL to 150 mL of polymer, and a Brookfield viscosity in 5% 

aqueous solution of at least about 10,000 cP. 

[0019] This lightly- to moderately-crosslinked poly(N-vinyl-2-pyrrolidone) polymer also was the 

subject of U.S. patent 5, 139,770, filed December 17, 1990 and issued August 18, 1992. In this 

patent examples are provided for a cream rise (pH of 4), a hair conditioner (pH of 4), and a blow 

dry styling lotion (pH of 6), which have been pH-adjusted by the addition of citric acid or 

phosphoric acid. Although not specified, one skilled in the art recognizes that the acid addition 

level in these formulations is small, much less than 0.5% (% w/w). As such, formulation scientists 

regard these acids at these levels not as fimctional acids (e.g., lor the treatment of skin or hair 

conditions), but, instead as pH adjustors, necessmy to protonate the quaternary polymer(s) to make 

them more substantive to hair. 

[00201 U.S. patent 5,716,634 teaches a lightly-crosslinked N-vinyl lactam polymer in form of 

stable, clear, flowable, homogenized hydrogel, may be used as a carrier for cosmetic/pharma active 

for hair or skin use. A controlled release drug-delivery composition comprising a lightly

crosslinked poly(N-vinyl-2-pyrrolidone) polymer is the subject of U.S. patent 5,252,611. Also, the 

production of lightly-crosslinked poly(N-vinyl-2-pyrrolidone) polymer in an oil-in-water or water

in-oil emulsion is taught in U.S. patent 6,177,068. 

[0021] A summary of some propeliies of light- to moderately-crosslinked poly(N-vinyl-2-

pynolidone) is given in Shih, J.S., "Characteristics of lightly crosslinked poly(N

vinylpynolidone)," Polymer Materials: Science & Engineering Preprint, 72, 374, 1995. 

[0022] Stillmore information on this lightly crosslinked poly(N-vinyl-2-pynolidone) polymer is 

given in the following U.S. patents: 5,162,417; 5,312,619; 5,622, 16R; 5,564,385; and 6,582,711. 
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[0023] These nine U.S. patents ('770, '634, '611, '068, '417, '619, '168, '385, and '711) and the 

Shih article mentioned in the above paragraphs are hereby incorporated in their entirety by 

reference. 

[0024] Hence, a first objective of the present invention is to provide a wide range of easy-to-use, 

topical compositions having at least one petsonal care or phannaceutical acid that are effectively 

thickened. The invention also seeks a method to deliver the personal care/pharmaceutical acid(s), 

and also the use of this method to reduce the perceived irritation and sting discomfort so these 

compositions find greater efficacy and consumer appeal. 

SUMMARY OF THE INVENTION 

[0025] Surprisingly, it has been discovered that lightly- to moderately-crosslinked PVP effectively 

and quite elegantly thickens topical compositions having a personal care or pharmaceutical acid, 

even at a low pH of 6 or less, or very low pHs of 4 or less, or even extremely low pHs of2 or less. 

[0026] Additionally and even more surprising, it has been discovered that the use of these topical 

compositions thickened with lightly- to moderately-crosslinked PVP reduce irritation and sting 

discomfort compared to formulas without the lightly- to moderately-crosslinked PVP. 

[0027] Hence, a first object of the present invention is to provide a thickener system particularly 

suited for use with acidic topical compositions, wherein the thickening agent comprises lightly- to 

moderately-crosslinked PVP. The topical compositions are those compositions for use on the 

exterior (i.e., skin, hair, feet, and/or lips) of an mammal, such as man, horses, cats, and dogs. These 

thickened compositions serve both prescriptive and non-prescriptive markets, such as 

pharmaceutical and personal care compositions for skin care, hair care, foot care, scalp care, and 

sun care. 

[0028] In these topical compositions the amount of lightly- to moderately-crosslinked PVP 

represents from about 0.5% to about 10% by weight of the total composition, and more preferably 

from about 1% to about 6% by weight. At these addition levels the low-shear ("Brookfield") 

viscosity typically is about 7000 cP or more, and more typically is about 10,000 cP or more. 
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[0029] A second objective of the present invention is the use of these thickened, acidic 

compositions to deliver the personal care and/or pharmaceutical acid to the exterior of a mammal, 

and to use this method to reduce irritation and sting compared to compositions not having the 

lightly- to moderately-crosslinked PYP. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030J Figure 1 is a graph of viscosity as a function of time for an acne gel produced in 

accordance with Example 8. 

[0031] Figure 2 is a graph of pH as a function oftime for an acne gel produced in accordance with 

Example 8. 

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE INVENTION 

[0032] The present invention relates to compositions comprising at least one personal care or 

phannaceutical acid, and lightly- to moderately-crosslinked poly(N-vinyl-2-pyrrolidone) ("lightly

to moderately-crosslinked PVP") to thicken the composition. Surprisingly, it has been discovered 

that the lightly- to moderately-crosslinked PVP increases the viscosity of these compositions, 

stabilizing the viscosity and pH of these formulations that historically have proved difficult to 

thicken and stabilize. Lightly- to moderately-crosslinked PVP creates elegant, smooth, thickened 

compositions even at a pH as low as 1.3, a performance that is essentially unmatched by other 

thickeners. 

[0033] Additionally, the invention relates to the use of these thickened compositions to deliver the 

acid to the skin, scalp, feet, or lips of a mammal, preferably man. Even more surprising, it has been 

discovered that the use of such thickened acidic compositions reduce irritation and sting discomfmi 

compared to an equivalent formulation not having the lightly- to moderately-crosslinked PVP. 
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[0034] Due to the inherent complexity in these compositions, their ingredients, product fotms, and 

uses, it will be appreciated that definitions of terms will help descdbe prefened embodiments of the 

invention. 

[0035] The term personal care compositions (or formulations) refer to compositions intended for 

topical use on a mammal, including, man, horses, cats, and dogs. These compositions include skin, 

hair, scalp, foot, or lip compositions, including tho,;e compositions that can be purchased with and 

without a doctor's prescription. These personal care compositions can provide any number of 

known benefits, such as: moisturize, prevent wrinkles, treat wrinkles, firm skin, treat blemishes, 

protect from ultraviolet radiation, protect from thermal damage, lighten skin color, remove diti I soil 

I dead skin I blocked pores, and treat keratosis (e.g., corns, calluses, and warts). The personal care 

compositions also may comprise other active and non-active ingredients to assist in their benefit, 

delivery, spreadability, emolliency, fihn fonnation, stability, and/or thickening. 

[0036] The term lightly- to moderately-crosslinked PVP, unless otherwise noted, specifically 

refers to polymer essentially consisting of lightly- to moderately-crosslinked poly(N-vinyl-2-

pyrrolidone) having at least one of the following characteristics: (1) an aqueous swelling parameter 

defined by its gel volume from about 15 mL/g to about 300 mL/g, more preferably from about 15 

mL/g to about 250 mL/g, and most preferably from about 15 mL/g to about 150 mL/g, or (2) a 

Brookfield viscosity of 5% lightly- to moderately-crosslinked PVP in a liquid canier comprising 

water at 25°C of at least 2,000 cP, more preferably of at least about 5,000 cP, and most preferably 

of at least about 10,000 cP. Disclosure for these parameter ranges is provided in U.S. patent 

5,073,614 and in Shih, J.S., et a!. (1995). Synthesis methods for the lightly- to moderately" 

crosslinked PVP are disclosed in a number of references, including U.S. patents 5,073,614; 

5,654,385; and 6,177,068. It is appreciated by a polymer scientist skilled in the mt that the method 

of synthesis is immaterial, inasmuch as the produced polymer achieves at least one of the 

abovcdcfincd parameters. 

[0037] For example, U.S. patent '614 discloses different crosslinkers and crosslinker amounts that 

yield lightly- to moderately-crosslinked PVP suitable for the present invention. The effect of 

crosslinkcr amount on swell volume and viscosity is graphically presented in Shih, J.S., et a/. 

(1995). Thus, the lightly- to moderately-crosslinked PVP may be produced by the precipitation 
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polymerization method of the '614 patent, by the hydrogel method described in the '385 patent, or 

by the non-aqueous, heterogeneous polymerization method of the '068 patent. Certainly, other 

techniques are contemplated to synthesize this polymer, provided the product meets the aqueous 

swelling parameter and Brookfield viscosity requirements. 

[0038] Final product viscosities may slightly vary for compositions containing lightly- to 

moderately-crosslinked PVP made by these different methods, Nonetheless, these variations are 

within the scope of the invention, as the lightly- to moderately-crosslinked PVPs thicken low pii 

compositions. 

[0039] Unless otherwise specified, "lightly- to moderately-crosslinked PVP" does not refer to 

swellable but water-insoluble crosslinked PVP, such as the type sold into commercial trade under 

the trade name Polyclar® by International Specialty Products, which differs from the 

abovedescribed lightly- to moderately-crosslinked PVP, 

[0040] The term viscosity refers to the propottionality coefficient between shear stress and shear 

rate, and describes a composition's resistance to flow. Because viscosity is dependent on shear rate, 

specific measurement information (such as viscometer, flow apparatus/spindle, and shear rate) is 

requiTed to properly define viscosity. As used herein, viscosity refers to the proportionality 

coefficient determined from low shear rate, rotational flow, especially the viscosity measured by the 

Brookfield L VT and Brookfield RVT viscometers operating at 10 revolutions per minute (rpm) at 

25°C. References describing the Brookfield measurement of viscosities include the following, each 

of which is hereby incorporated in its entirety by reference: Thibodeau, L., "Measuring viscosity of 

pastes," American Laboratmy News, June 2004; McGregor, R.G., "Shelf life: does viscosity 

maller?" Pharmaceutical Online, October 31, 2007; and McGregor, R.G., "When ointments 

disappoint, the viscosity story," Brookfield Engineering brochure. 

[0041] The term sub-formulation refers to a composition having two or more ingredients that is 

first prepared and then laler blended with other ingredients as necessary. For example, sub

formulations may be made containing thickening agent(s) and liquid canier(s) [which may or may 

not be solvents for the thickening agent(s)] with or without additional ingredients, and then divided 

into specific lots for use in specific formulation(s) at a later time. 
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[0042] The term topical refers to any external pmts of a mammal, such as man, horses, cats, and 

dogs, and especially man, and includes skin, hair, scalp, lips, and feet. 

l0043] The term low pH refers to a pH of 6 or less. 

[0044] The tenn ve1y low pH refers to a pH of 4 or less. 

[0045] The term extremely low pH refers to a pH of2 or less. 

First embodiment of the invention 

[0046J In a frrst embodiment of the invention, topical compositions are provided that have at least 

one personal care acid or at least one phannaceutical acid, and lightly- to moderately-crosslinked 

PVP. In these compositions the lightly- to moderately-crosslinked PVP functions, in prut, as a 

thickener, especially to increase the low shear viscosity. It is surprising that lightly- to moderately

crosslinked PVP effectively thickens low pH, very low pH, and extremely low pH personal care and 

pharmaceutical compositions, with results that are essentially unmatched by existing thickeners. 

[0047] By virtue of having at least one personal care or phmmaceutical acid, these topical 

compositions have a pH of less than 7, and more preferably, are low pH compositions. Even more 

preferable, these compositions have a vety low pH, and in especially prefen·ed embodiments, these 

compositions have an extremely low pH. Generally speaking, very low pH and extremely low pH 

are of greatest interest to the invention, as these compositions have proved most problematic to 

thicken. As it will be discussed in greater detail separately, the use of acidic topical compositions 

thickened with lightly- to moderately-crosslinked PVP has been discovered to produce less skin 

i11'itation and sting than identical fmmulations without lightly- to moderately-crosslinked PVP. 

[0048] A broad selection of personal care acid and phmmaceutical acid compositions may be 

successfully thickened according to the invention. Generally speaking, a most prefe11'ed family is 

the hydroxy acid family, as their fmmulations most frequently exhibit acidic pHs that are difficult to 

thicken and stabilize. Hydroxy acids can be divided into four subfamilies: alpha hydroxy acids, 
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beta hydroxy acids, alpha and beta hydroxy acids, and polyhydroxy acids. 

[0049] Alpha hydroxy acids are frequently employed in skin lotions and the like, as they are 

among the most useful exfoliation agents. By definition, alpha hydroxy acids possess a carboxylic 

acid group with a hydroxyl group on the adjacent carbon atom. Both naturally occurring and 

synthetic alpha hydroxy acids are known and suitable for use in the invention. Examples of alpha 

hydroxy acids include, without limitation: alpha hydroxyethanoic acid, alpha hydroxyoctanoic acid, 

alpha hydroxycaprylic acid, ascorbic acid, adipic acid, caprylic acid, capric acid, glycolic acid, 

lactic acid, lauric acid, mandelic acid, myristic acid, palmitic acid, stearic acid, linoleic acid, 

linolenic acid, ricinoleic acid, oleic acid, tartaric acid, elaidic acid, and erucic acid. 

[0050] Most preferred are alpha hydroxy acids that exhibit high epidermis penetration so that they 

may exe1t a maximum effect on the underlying dermis layer. Thus, the most effective alpha 

hydroxy acids are those of small molecular weight, such as glycolic acid and lactic acid. This 

preference, however, is not to say that the invention does not work in thickening higher molecular 

weight acids. Rather, this preference merely recognizes a special class of hydroxy acids that are 

used in many personal care and pharmaceutical compositions. 

[0051] Like their alpha counterparts, beta hydroxy acids also find utility in the invention and in 

skin care products due to their ability to penetrate the epidermis and activity in the dermal layer. 

Beta hydroxy acids are those molecules having a carboxylic acid group and a hydroxyl group 

separated by two carbon atoms. Again, both natmally occurring and synthetic beta hydroxy acids 

are known and may be used in the invention's compositions. Specific examples of beta hydroxy 

acids include, but are not limited to: beta hydroxybutanoic acid, tropic acid, trethocanic acid, 

salicylic acid, and 5-(n-octanoyl) salicylic acid. 

[0052] Also for use in the thickened topical compositions are alpha beta hydroxy acids. As the 

same suggests, these acids contain at least one alpha hydroxy acid group and one beta hydroxy acid 

group. Examples of alpha beta hydroxy acids include: malic acid, citric acid, and tm1aric acid. 

[0053] A final member of the hydroxy acid family is the polyhydroxy acid, which, as the name 

suggests, are molecules having at least one carboxylic acid functional group and more than 1 
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hydroxyl group. Polyhydroxy acids also may be naturally occwTing or synthetically 

manufacturered, and have a higher moleculat· weight than glycolic acid or lactic acid. As a result, 

polyhydroxy acids are less penetrating than these nvo alpha hydroxy acids, and, as a result, provide 

gentler skin effects, typically with reduced initation. Examples of suitable polyhydroxy acids 

include lactobionic acid, galactose, and gluconic acid. 

[0054] Other personal care acids and pharmaceutical acids are known and m·e contemplated for 

usc in the thickened compositions of the invention. Non-hydroxy acids that may be used are: 

aminosulphonic compounds, (N-2-hydroxyethyl) piperazine-N'-2-ethanesulphonic acid; 2-

oxothiazoline-4-carboxylic acid (procysteine), pyruvic acid, trichloroacetic acid, etidronic acid, 

dioic acid, azelaic acid, their salts, esters and derivatives, and blends thereof. 

[0055] In order to achieve desired product performance, mixtures of different acids also may be 

thickened, as well as combinations of acids and the corresponding salts. Suitable such salts include 

the alkali metal salts of phosphoric and sulphuril: adds, e.g. potassium biphosphate and sodium 

bisulphate. 

[0056] The thickened topical compositions of the invention may be used where ever acidic 

personal care and acidil: pharmal:eutical preparations find utility. Accordingly, the amount of 

lightly- to moderately-crosslinked PVP in the composition depends on a variety of parameters, 

including the amount and type of acid(s), other ingredients, and the desired product fmm, delivery, 

and consumer "thickness" acceptance. for example, the thickened compositions may be an anti

aging cream, a lotion for skin blemishes, a smoothing lotion, a moisturizing composition, a skin 

lightening treatment, a shampoo, or a cream for use around the eyes or mouth. In these 

formulations the amount of lightly- to moderately-crosslinked PVP may vary fi·om about 0.1% to 

about 10% (w/w) of the total f01mulation. More typically, however, the amount of lightly- to 

moderately-crosslinked PVP varies from about 1% to about 6% (w/w) of the total fmmulation. As 

illustrated in Examples 2-6, thickened acid systems containing from 43% to 71% glycolic acid were 

effectively thickened to viscosities ranging from 15,000 cP to 37,000 cP with the addition of 4.5% 

lightly- to moderately-crosslinked PVP. 

[0057] At these addition levels of lightly- to moderately-crosslinked PVP, the thickened low pH 
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compositions typically have a Brookfield viscosity, as measured at 10 1pm and 25°C using an 

appropriate spindle (e.g., T-C or T-E), from about 1,000 cP to about 100,000 cP. (Of course, the 

product Brookfield viscosity depends on the panoply of factors outlined in the preceding 

paragraph.) More preferably, hased on the contemplated product forms, the compositions have a 

Brookfield viscosity from about 10,000 cP to 50,000 cP. 

[0058] Because of the stabilized viscosity and pH provided by lightly- to moderately-crosslinked 

PVP in these low pH fommlations, compositions comprising this thickener may be a sub

fmmulation or a complete formulation. Considering the challenges facing production scheduling, 

batch preparation, and formulation changes, for example, it may be advantageous to prepare a sub

fmmulation batch having the lightly- to moderately-crosslinked PVP, and then use pmtions of it at 

some 1ater time to prepare one or more fmal formulations. Alternatively, a complete formulation 

with the lightly- to moderately-crosslinked PVP may be made at essentially in one batch. The 

compositions of Examples 2--6 may be viewed as examples of sub-formulations if they are not 

desired as stand-along gel preparations (e.g., for skin care). 

[0059] It was mentioned earlier that the amount of lightly- to moderately-crosslinked PVP in the 

thickened, acidic fmmulation depends on a number of factors, including the desired product fmm. 

The compositions do not produce "pilling" (incompatibilities and/or phase 

separations/agglomeration resulting in lumps) nor impatt a stringy texture to the composition even 

at extremely low pH. This relationship between lightly- to moderately-crosslinked PVP and 

viscosity cannot be overstated, as thickeners generally are not known for such low pH systems. 

[0060] The thickening additive compositions in accordance with this disclosure can be easily 

prepared by conventional methods known to persons of ordinary skill in the art, employing methods 

such as, simple mixing, blending, and homogenization using physical means or heat blending. 

Second embodiment ofthe invention 

[0061] In a second embodiment of the invention, the thickened topical compositions are used to 

deliver the personal care and/or phmmaceutical acid(s) to the skin, hair, scalp, foot, or lip of a 

mammal in need of treatment. As discussed for the first embodiment of the invention, it is prefened 
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for this second embodiment that at least one personal care acid or at least one pharmaceutical acid is 

selected from the group consisting of: hydroxy acids, aminosulphonic compounds, (N-2-

hydroxyethyl) piperazine-N'-2-ethanesulphonic acid; 2-oxothiazoline-4-carboxylic acid 

(procysteine), pyruvic acid, trichloroacetic acid, editronic acid, dioic acid, azelaic acid, theil' salts, 

esters and derivatives, and blends thereof. 

[0062) Again, especially preferred uses include those compositions having hydroxy acids, such as 

alpha hydroxy acids, beta hydroxy acids, alpha and beta hydroxy acids, polyhydroxy acids, their 

salts, esters, derivatives, and blends thereof. 

[0063] As an extension of this use, it has been discovered that the use of these thickened topical 

compositions reduce the discomfmt of irritation and sting compared to an equivalent formulation 

without lightly- to moderately-crosslinked PVP. The merit of this claim was provided from three 

independent, third -party clinical laboratory evaluations, as discussed in Examples 10-12. Without 

being bound to theory, one school of thought is that lightly- to moderately-crosslinked PVP in these 

formulas creates a gel network with the acid(s), moderates its release, and thus makes these 

compositions gentler on skin. 

[0064] Because initation/sting was evaluated using the simple formulas of Examples 10-12, it 

will be appreciated by one skilled in the ali that significant formulation development may be 

pursued to maximize the composition and use benefits embraced by this invention. For example, 

products may be formulated with exfoliation, firming, moisturizing, and/or dermal perfusion 

effect(s) comparable to existing products (without lightly- to moderately-crosslinked PVP), but 

which reduce or eliminate irritation and/or sting. Such products may be found to be exceedingly 

gentle even on the most sensitive of skin. 

[0065} Alternatively, products can be fonnulatcd that maintain the level of irritation and/or sting 

of current products (without lightly- to moderately-crosslinked PVP), but which provide greater 

exfoliation, firming, moisturizing, and/or dermal perfusion effect(s). These products may be aimed 

at enhanced-performance product lines, or compositions intended to be used under the care of a 

physician. 
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Optional: Additional fmmulation ingredients and adjuvants 

[0066] Due to the requirements of end performance, it is expected that the topical compositions of 

this invention will be used together with other additives to further enhance the properties of the 

finished product. Such ingredients may be incorporated without altering the scope of the cummt 

invention, and may be included in order to produce the necessary products. 

[0067] These topical formulations inevitably have a liquid or liquid-like carrier that aides to 

distribute, disperse, and/or dissolve the fmmulation ingredients, including the lightly- to 

moderately-crosslinked PVP. Selection of these carriers is not limited, inasmuch as the 

formulations have at least one personal care acid or at least one pharmaceutical acid, and examples 

ofliquid carriers include water, alcohols, oils, esters, and blends thereof. 

[0068] The composition of the invention also can contain one or more additional additives chosen 

from conditioning agents, protecting agents, such as, for tJxample, hydrosoluble, antiradical agents, 

antioxidants, vitamins, ultraviolet absorbers, and pro-vitamins, fixing agents, oxidizing agents, 

reducing agents, dyes, cleansing agents, anionic, cationic, nonionic and amphoteric surfactants, 

thickeners, perfumes, pcarlizing agents, stabilizers, pH adjusters, filters, preservatives, cationic and 

nonionic polyether associative polyurethanes, polymers other than the cationic polymer described 

herein, vegetable oils, mineral oils, synthetic oils, polyols such as glycols and glycerol, silicones, 

aliphatic alcohols, colorants, bleaching agents, highlighting agents and sequcstrants. These 

additives arc present in the composition aecm·ding to the invention in proportions that may range 

from 0% to 20% by weight in relation to the total weight of the composition. The precise amount of 

each additive may be easily determined by an expert in the field according to its nature and its 

function. 

[0069] When the final product aims to protect the user from ultraviolet radiation, it may be 

desirable to include one or more UV absorbers. In this context, the terms ultraviolet and UV mean 

electromagnetic radiation, especially solar electromagnetic radiation, with a wavelength from about 

100 nm to about 400 nm, and includes the UV-A, UV-B, and UV-C subclassifications of such 

radiation. The term UV-A means ultraviolet electromagnetic radiation with a wavelength fi:om 
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about 320 nm to about 400 nm, and includes UV-Al (from about 340 nm to aboul400 nm) and UV

A2 (from about 320 nm lo about 340 nm). 

The te1m UV-B means ultraviolet electromagnetic radiation with a wavelength from about 290 nm 

to about 320 nm. The te1m UV-C means ultraviolet electromagnetic radiation with a wavelength 

from about 200 nm to about 290 nm. Finally, the tenn UV absorber means any entity that absorbs, 

scatters, and/or reflects any wavelength of UV radiation. 

[0070] Suitable UV absorbers that may he included in the topical compositions and uses of the 

invention most likely will depend on local regulations. Because the mles goveming the names and 

usage levels evolve over time, it is impossible to include every UV absorber that may be used with 

the invention. Typical UV absorbers include, without limitation: octyl salicylate; pentyl dimethyl 

PABA; octyl dimethyl PABA; benzophenone-1; benzophenone-6; 2-(2H-benzotriazole-2-yl)-4,6-di

tert-pentylphenol; ethyl-2-cyano-3,3-diphenylacrylate; homomenthyl salicylate; bis

ethylhexyloxyphenol methoxyphenyl triazine; methyl-(1 ,2,2,6,6-pentamethyl-4-piperidyl)-sebacate; 

2-(2H-benzotriazole-2-yl)-4-methylphenol; diethylhexyl bulamido triazone; amyl dimethyl PABA; 

4,6-bis(octylthiomethyl)-o-cresol; CAS number 65447-77-0; red petroleum; ethylhexyl triazone; 

octocrylene; isoamyl-p-methoxycinnamate; drometrizole; titanium dioxide; 2,4-di-tert-butyl-6-(5-

chloro-2H-benzotrinzole-2-yl)-phcnol; 2-hydroxy-4-octyloxybenzophenone; benzophenone-2; 

diisopropyl methylcinnamate; PEG-25 PABA; 2-( 1, 1-dimethylethyl)-6-[[3-(1, 1-demethylethyl)-2-

hydroxy-5-methylphenyl]methyl-4-methylphenyl acrylate; drometrizole trisiloxane; menthyl 

anthranilate; butyl methoxydibenzoylmethane; 2-ethoxyethyl p-methoxycinnamatc; benzylidene 

camphor sulfonic acid; dimcthoxyphcnyl-[1-(3,4)]-4,4-dimethyl 1,3-pentanedione; zinc oxide; N,N'

hexane-1, 6-diylbis[3-(3 ,5-di-tert -butyl-4-hydroxyphenylpropionamide) l; pentaerythritol tetrakis[3-

(3,5-di-tert-butyl-4-hydroxyphenyl)propionate]; 2,6-di-tert-butyl-4-[ 4,6-bis( octylthio )-1 ,3,5-triazin-

2-ylamino J phenol; 2-(2H-benzolriazole-2-yl)-4,6-bis(l-methyl-1-phenylethyl)phcnol; trolamine 

salicylate; diethylano1amine p-methoxycinnamate; polysilicone-15; CAS number 152261-33-l; 4-

methylbenzylidene camphor; bisoctrizole; N-phenyl-benzenamine; reaction pmducts with 2,4,4-

trimcthylpcntene; sulisobenzone; (2-ethylhexyl)-2-cyano-3,3-diphenylacrylate; digalloyl trioleate; 

polyacrylamido methylbenzylidene camphor; glyceryl ethylhexanoate dimethoxycinnamate; 1,3-

bis-[ (2'-cyano-3' ,3'-diphenylacryloyl )oxy]-2,2-bis-{ [ (2'-cyano-bis-(2,2,6,6-teh·amethyl-4-piperidyl)

sebacate; benzophenone-5; 1 ,3,5-tris(3,5-di-tert-butyl-4-hydroxybcnzyl)-1 ,3,5-triazine-

2,4,6( 1H,3H,5H)-trionc; hcxamethylendiamine; benzophenone-8; ethyl-4-bis(hydroxypropyl) 
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aminobenzoate; 6-tert-butyl-2-(5-chloro-2H-benzotrlazole-2-yl)-4-methylphenol; p-aminobenzoic 

acid; 3,3',3" ,5,5 ',5"-hexa-tert-butyl-a-a'-o:"-(mesitylene-2,4,6-triyl)tri-p-cresol; lawsone with 

dihydroxyacetone; benzophenone-9; benzophenone-4; ethylhexyl dimethoxy benzylidene 

dioxoimidazoline propionate; N,N'-bisformyl-N ,N'-bis-(2,2, 6,6-tetramethyl-4-piperidinyl)-; 3-

benzylidene camphor; terephthalylidene dicamphor sulfonic acid; camphor benzalkonium 

methosulfate; bisdisulizole disodium; etocrylene; femlic acid; 2-(2H-benzotriazole-2-yl)-4-(1, 1 ,3,3-

tetramethylbutyl)-phenol; 4,6-bis(dodecylthiomethyl)-o-cresol; P-2-glucopyranoxy propyl hydroxy 

benzophenone; phenylbenzimidazole sulfonic acid; bcnzophcnone-3; diethylamine hydroxybenzoyl 

hexylbenzoate; 3' ,3'-dipheny lacryloyl )oxy ]methyl} -propane; ethylhexy 1 p-methoxycinnamate, and 

blends thereof. 

[0071] For example, the compositions according to the invention may be used to moisturize, 

soothe, retain moisture, and/or smooth skin, especially skin of the hands, elbows, and feet, and 

around the eyes and mouth. Highly preferred are thickened formulations that are non-greasy, such 

as lotions having glycerin, caprylic/capric trlglycerides, hydrogenated cocoglycerides, and/or one or 

more vegetable oils (e.g., helianthus oil, soybean oil, linseed oil, and olive oil). 

[00721 Any known conditioning agent is useful in the personal care compositions of this 

invention. Conditioning agents function to improve the cosmetic propetties of the hair, pmticularly 

softness, thickening, untangling, feel, and static electricity and may be in liquid, semi-solid, or solid 

form such as oils, waxes, or gums. Similarly, any known skin altering agent is useful in the 

compositions of this invention. Preferred conditioning agents include cationic polymers, cationic 

surfactants and cationic silicones. 

[0073] Conditioning agents may be chosen from synthesis oils, mineral oils, vegetable oils, 

fluorinated or perfluorinated oils, natural or synthetic waxes, silicones, cationic polymers, proteins 

and hydrolyzed proteins, ceramide type compounds, cationic surfactants, fatty amines, fatty acids 

and their derivatives, as well as mixtures of these different compounds. 

[0074] The synthesis oils include polyole:fins, e.g., poly-a-ole:fins such as polybutenes, 

polyisobutenes and polydecenes. The polyole:fins can be hydrogenated. 

17 

SUBSTITUTE SHEET (RULE 26) 
Mylan (IPR2019-01095) MYLAN1017, p. 088



89

wo 2010/105052 PCT/US2010/026976 

DN 3168 P3 

[0075] The mineral oils suitable for use in the compositions of the invention include hexadecane 

and oil of paraffin. 

[0076] A list of suitable animal and vegetable oils comprises sunflower, com, soy, avocado, 

jojoba, squash, raisin seed, sesame seed, walnut oils, fish oils, glycerol tricaprocaprylate, Purcellin 

oil or liquidjojoba, and blends thereof. 

[0077] Suitable natural or synthetic oils include eucalyptus, lavender, vctivcr, litsca cubeba, 

lemon, sandalwood, rosemary, chamomile, savory, nutmeg, cinnamon, hyssop, caraway, orange, 

geranium, cade, and bergamot. 

[0078] Suitable natural and synthetic waxes include camauba wax, candelila wax, alfa wax, 

paraffin wax, ozokerile wax, vegetable waxes such as olive wax, rice wax, hydrogenated jojoba 

wax, absolute flower waxes such as black currant flower wax, animal waxes such as bees wax, 

modified bees wax (cerabellina), marine waxes and polyolefin waxes such as polyethylene wax, and 

blends thereof 

[0079] The cationic polymers that may be used as a conditioning agent according to the invention 

are those known to improve the cosmetic properties of hair treated by detergent compositions. The 

expression "cationic polymer'' as used herein, indicates any polymer containing cationic groups 

and/or ionizable groups in cationic groups. The cationic polymers used generally have a molecular 

weight the average number of which falls between about 500 Da and 5,000,000 Da and preferably 

between 1000 Da and 3,000,000 Da. 

[0080] The prefened cationic polymers are chosen from among those containing units including 

primary, secondary, te1tiary, and/or quaternary amine groups that may either form part of the main 

polymer chain or a side chain. 

[0081] Useful cationic polymers include known polyamine, polyaminoamide, and quatemary 

polyammonium types of polymers, such as: 
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[0082] (1) homopolymers and copolymers derived from acrylic or methacrylic esters or 

amides. The copolymers can contain one or more units derived from acrylamides, 

methacrylamides, diacetone acrylamides, acrylamides and methacrylamides, acrylic or 

methacrylic acids or their esters, vinyllactams such as vinyl pynolidone or vinyl caprolactam, 

and vinyl esters. Specific examples include: copolymers of acrylamide and dimethyl amino 

ethyl methacrylate quatemized with dimethyl sulfate or with an alkyl halide; copolymers of 

acrylamide and methactyloyl oxyethyl trimethyl ammonium chloride; the copolymer of 

acrylamide and methacryloyl oxyethyl trimethyl ammonium methosulfate; copolymers of 

vinyl pyrrolidone/dialkylaminoalkyl ac1ylate or methacrylate, optionally quaternized, such as 

the products sold under the name Gafquat® by International Specialty Products; the dimethyl 

amino ethyl methacrylate/vinyl caprolactam/vinyl pyrrolidone terpolymers, such as the 

product sold under the name Gaffix® VC 713 by International Specialty Products; the vinyl 

pyrrolidone/methacrylamidopropyl dimethylamine copolymer, marketed under the name 

Styleze® CC 10 by International Specialty Products~ and the vinyl pyrrolidone/quaternized 

dimethyl amino propyl methacrylamide copolymers such as the product sold under the name 

Gafquat® HS 100 by International Specialty Products (Wayne, NJ). 

[0083] (2) derivatives of cellulose ethers containing quatemary anm1onium groups, such as 

hydroxy ethyl cellulose quaternary ammonium that has reacted with an epoxide substituted by 

a trimethyl ammonium group. 

[0084] (3) derivatives of cationic cellulose such as cellulose copolymers or derivatives of 

cellulose grafted with a hydrosoluble quatemary ammonium monomer, as described in U.S. 

patent 4,131,576, such as the hydroxy alkyl cellulose, and the hydroxymethyl-, hydroxyethyl

or hydroxypropyl- cellulose grafted with a salt of methacryloyl ethyl trimcthyl ammonium, 

methacrylamidopropyl trimethyl ammonium, or dimethyl diallyl ammonium. 

[0085] (4) cationic polysaccharides such as described in U.S. patents 3,589,578 and 

4,031,307, guar gums containing cationic trialkyl ammonium groups and guar gums modified 

by a salt, e.g., chloride of 2,3-epoxy propyl trimethyl ammonium. 
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[0086] (5) polymers composed of piperazinyl units and alkylene or hydroxy alkylene 

divalent radicals with straight or branched chains, possibly interrupted by atoms of oxygen, 

sulfur, nitrogen, or by aromatic or heterocyclic cycles, as well as the products of the oxidation 

and/or quaternization of such polymers. 

[0087] (6) water-soluble polyamino amides prepared by polycondensation of an acid 

compound with a polyamine. These polyamino amides may be reticulated. 

[0088] (7) derivatives of polyamino amides resulting from the condensation of 

polyalcoylene polyamines with polycarboxylic acids followed by alcoylation by bi-functional 

agents. 

[0089] (8) polymers obtained by reaction of a polyalkylene polyamine containing two 

primary amine groups and at least one secondary amine group with a dioxycarboxylic acid 

chosen from among diglycolic acid and saturated dicarboxylic aliphatic acids having 3 to 8 

atoms of carbon. Such polymers are described in U.S. Patents 3,227,615 and 2,961,347. 

[0090] (9) the cyclopolymers of alkyl dialyl amine or dialkyl diallyl ammonium such as the 

homopolymer of dimethyl diallyl ammonium chloride and copolymers of diallyl dimethyl 

ammonium chloride and acrylamide. 

[0091] (1 0) quaternary diammonium polymers such as hexadimethrine chloride. 

[0092] (11) quaternary polyammonium polymers, including, for example, Mirapol® A 15, 

Mirapol® AD1, Mirapol® AZl, and Mirapol® 175 products sold by Miranol. 

[0093] (12) the quatemary polymers of vinyl pyrrolidone and vinyl imidazole such as the 

products sold under the names Luviquat® FC 905, FC 550, and FC 370 by BASF Corporation. 

[0094} ( 13) quatemary polyamines. 

[0095] (14) reticulated polymers known in the att. 
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[0096] Other cationic polymers that may be used within the context of the invention are cationic 

proteins or hydrolyzed cationic proteins, polyalkyleneimines such as polyethyleneimines, polymers 

containing vinyl pyridine or vinyl pyridinium units, condensates of polyamines and epichlorhydrins, 

quaternary polyurethanes, and derivatives of chitin. 

[0097] Preferred cationic polymers are derivatives of quaternary cellulose ethers, the 

homopolymers and copolymers of dimethyl diallyl ammonium chloride, quaternary polymers of 

vinyl pyrrolidone and vinyl imidazole, and mixtures thereof. 

[0098] The conditioning agent can be any silicone known by those skilled in the art to be useful as 

a conditioning agent. The silicones suitable for use according to the invention include 

polyorganosiloxanes that are insoluble in the composition. The silicones may be present in the form 

of oils, waxes, resins, or gums. They may be volatile or non-volatile. The silicones can be selected 

from polyalkyl siloxanes, polyaryl siloxanes, polyalkyl aryl siloxanes, silicone gums and resins, and 

polyorgano siloxanes modified by organofunctional groups, and mixtures thereof. 

[0099] Suitable polyalkyl siloxanes include polydimethyl siloxanes with terminal trimethyl silyl 

groups or tetminal dimethyl silanol groups (dimcthiconol) and polyalkyl (Ct-C2o) siloxanes. 

[00100] Suitable polyalkyl aryl siloxanes include polydimethyl methyl phenyl siloxanes and 

polydimethyl diphenyl siloxanes, linear or branched. 

(00101] The silicone gums suitable for use herein include polydiorganosiloxanes preferably 

having a number-average molecular weight between 200,000 Da and 1,000,000, Da used alone or 

mixed with a solvent. Examples include polymethyl siloxane, polydimethyl siloxanc/mcthyl vinyl 

siloxane gums, polydimethyl siloxane/diphenyl siloxane, polydimethyl siloxane/phenyl methyl 

siloxane and polydimethyl siloxane/diphenyl siloxane/methy1 vinyl siloxane. 

[00102] Suitable silicone resins include silicones with a dimethylltrimethyl siloxane structure and 

resins of the trimethyl siloxysilicate type. 
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[00103] The organa-modified silicones suitable for use in the invention include silicones such as 

those previously defined and containing one or more organofunclional groups attached by means of 

a hydrocarbon radical and grafted siliconated polymers. Pmticularly preferred are mnino functional 

silicones. 

[00104] The silicones may be used in the form of emulsions, nano-emulsions, or micro-emulsions. 

[00105] The conditioning agent can be a protein or hydrolyzed cationic or non-cationic protein. 

Exmnples of these compounds include hydrolyzed collagens having triethyl ammonium groups, 

hydrolyzed collagens having trimethyl ammonium and trimethyl stearyl ammonium chloride 

groups, hydrolyzed animal proteins having trimethyl benzyl ammonium groups (benzyltrimonium 

hydrolyzed animal protein), hydrolyzed proteins having groups of quaternary ammonium on the 

polypeptide chain, including at least one C1-Cts alkyl. 

[00106] Hydrolyzed proteins include Croquat L, in which the quaternary ammonium groups 

include a C12 alkyl group, Croquat M, in which the quaternary ammonium groups include Cw-Cts 

alkyl groups, Croquat S in which the quaternary ammonium groups include aCts alkyl group and 

Crotein Q in which the quaternary ammonium groups include at least one C1-C18 alkyl group. 

These products are sold by Croda. 

[00107] The conditioning agent can comprise quaternized vegetable proteins such as wheat, com, 

or soy proteins such as cocodimonium hydrolyzed wheat protein, laurdimonium hydrolyzed wheat 

protein and steardimonium hydrolyzed wheat protein, 2-N-stearoyl amino-octadecane-1 ,3-diol, 2-N

behenoyl amino-octadecane-1 ,3-diol, 2-N-r2-hydroxy-palmitoyl]-amino-octadecane-l ,3-diol, 2-N

stearoyl mttino-octadecane-1 ,3,4-triol, N-stearoyl phytosphingosine, 2-N-palmitoyl amino

hexadecane-1 ,3-diol, bis-(N-hydroxy ethyl N-cetyl) malonamide, N-(2-hydroxy ethyl)-N-(3-cetoxyl-

2-hydroxy propyl) amide of cetylic acid, N-docosanoyl N-methyl-D-glucamine and mixtures of 

such compounds. 

[00108] The conditioning agent can be a cationic surfactant such as a salt of a primary, secondary, 

or te1tiary fatty amine, optionally polyoxyalkylenated, a quaternary ammonium salt, a derivative of 
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imadazoline, or an amine oxide. Suitable examples include mono-, ui-, or tri- alkyl quatemary 

ammonium compounds with a counterion such as a chloride, methosulfate, tosylate, etc. including, 

but not limited to, cetrimonium chloride, dicetyldimonium chloride, behentrimonium methosulfate, 

and the like. The presence of a quaternary ammonium compound in conjunction with the polymer 

described above reduces static and enhances combing of hair in the dry state. The polymer also 

enhances the deposition of the quaternary ammonium compound onto the hair substrate thus 

enhancing the conditioning effect of hair. 

[00109] The conditioning agent can be any fatty amine known to be useful as a conditioning 

agent; e.g. dodecyl, cetyl or stearyl amines, such as stearamidopropyl dimethylamine. 

[00110] The conditioning agent can be a fatty acid or derivatives thereof known to be useful as 

conditioning agents. Suitable fatty acids include myristic acid, palmitic acid, stearic acid, behenic 

acid, oleic acid, linoleic acid, and isostearic acid. The derivatives of fatty acids include carboxylic 

ester acids including mono-, di-, tri- and tetra- carboxylic acids. 

[00111] The conditioning agent can be a fluorinated or perfluorinated oil. The fluoridated oils 

may also be fluorocarbons such as fluoramines, e.g., perfluorotributylamine, fluoridated 

hydrocarbons, such as perfluorodecahydronaphlhalene, fluoroesters, and fluoroethers. 

[00112] Of course, mixtures of two or more conditioning agents can be used. 

[00113] The conditioning agent or agents can be present in an amount of 0.001% to 20%, 

preferably from 0.01% to 10%, and even more preferably from 0.1% to 3% by weight based on the 

total weight of the final composition. 

[00114] The antioxidants or antiradical agents can be selected from phenols such as BHA (tertR 

buty1R4-hydroxy anisole), BHT (2,6-di-tert-butyl-p-cresol), TBHQ (tert-butyl hydroquinone), 

polyphenols such as proanthocyanodic oligomers, flavonoids, hindered amines such as tetra amino 

piperidine, erythorbic acid, polyamines such as spermine, cysteine, glutathione, superoxide 

dismutase, and lactofenin. 
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[00115] The vitamins can be selected from ascorbic acid (vitamin C), vitamin E, vitamin E 

acetate, vitamin E phosphate, B vitamins such as B3 and B5, niacin, vitamin A, and derivatives 

thereof. The provitamins can be selected :fi.'om panthenol and retinol. 

[00116] The protecting agent can be present in an amount 0.001% to 20% by weight, preferably 

from 0.01% to 10% by weight, and more preferably 0.1 to 5% by weight ofthe total weight ofthe 

final composition. 

f00117J In addition, the compositions according to the invention advantageously include at least 

one surfactant, which can be present in an amount of 0.1% and 60% preferably 1% and 40%, and 

more preferably 5% and 30% by weight based on the total weight of the composition. The 

surfactant may be chosen from among anionic, amphoteric, or non-ionic surfactants, or mixtures of 

them known to be useful in personal care compositions. 

[00118] Additional thickeners or viscosity increasing agents may be included in the composition 

of the invention, such as: Acetamide MEA; acrylamide/ethalkonium chloride acrylate copolymer; 

acrylamide/ethyltrimonium chloride acrylate/ethalkonium chloride acrylate copolymer; acrylamides 

copolymer; acrylamide/sodium acrylate copolymer; acrylamide/sodium acryloyldimethyltaurate 

copolymer; acrylates/acetoacetoxyethyl methacrylate copolymer; acrylates/beheneth-25 

methacrylate copolymer; acrylates/C10-C3o alkyl acrylate crosspolymcr; acrylates/ceteth-20 

itaconate copolymer; actylates/ceteth-20 methacrylate copolymer; acrylates/laureth-25 methacrylate 

copolymer; acrylates/palmeth-25 acrylate copolymer; acrylates/palmeth-25 itaconate copolymer; 

acrylates/steareth-50 acrylate copolymer; acrylates/steareth-20 itaconate copolymer; 

acrylates/steareth-20 methacrylate copolymet; acrylates/stcaryl methacrylate copolymer; 

acrylates/vinyl isodecanoate crosspolymer; acrylic acid/acrylonitrogens copolymer; adipic 

acid/methyl DEA crosspolymer; agar; agarose; alcaligenes polysaccharides; algin; alginic acid; 

almondamide DEA; almondanlidopropyl betaine; almninum/magnesium hydroxide stearate; 

ammonium ac1ylates/ac1ylonitrogens copolymer; ammonium acrylates copolymer; ammonium 

acryloyldimethyltaurate/vinyl formamide copolymer; ammonium acryloyldimethyltaurateNP 

copolymer; ammonium alginate; ammonium chloride; ammonium polyacryloyldimethyl tam·ate; 

ammonium sulfate; amylopectin; apricotamide DEA; apricotamidopropyl betaine; arachidyl 
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alcohol; arachidyl glycol; arachis hypogaea (peanut) flour; ascorbyl methylsilanol pectinate; 

astragalus gummiH:~r gum; attapulgite; avena sativa (oat) kernel flour; avocadamide DEA; 

avocadamidopropyl betaine; azelamide MEA; babassuamide DEA; babassuamide MEA; 

babassuamidopropyl betaine; behenamide DRA; behenamide MEA; behenamidopropyl betaine; 

behenyl betaine; bentonite; butoxy chitosan; caesalpinia spinosa gum; calcium alginate; calcium 

carboxymethyl cellulose; calcium catTageenan; calcium chloride; calcium potassium carbomer; 

calcium starch octenylsuccinate; C20-40 alkyl stearate; canolamidopropyl betaine; capramide DEA; 

capryl/capramidopropyl betaine; cm·bomer; carboxybutyl chitosan; carboxymethyl cellulose acetate 

butyrate; carboxymethyl chitin; carboxymethyl chitosan; carboxymethyl dextran; carboxymethyl 

hydroxyethylcellulose; carboxymethyl hydroxypropyl guar; carnitine; cellulose acetate propionate 

carboxylate; cellulose gum; ceratonia siliqua gum; cetearyl alcohol; cetyl alcohol; cetyl babassuatc; 

cetyl betaine; cetyl glycol; cetyl hydroxyethylcellulose; chimyl alcohol; cholesterol!HDI/pullulan 

copolymer; cholesteryl hexyl dicm·bamate pullulan; citrus aurantium dulcis (orange) peel extract; 

cocamide DEA; cocamide MEA; cocamide MIPA; cocamidoethyl betaine; cocamidopropyl betaine; 

cocamidopropyl hydroxysultaine; coco-betaine; coco-hydroxysultaine; coconut alcohol; 

coco/oleamidopropyl betaine; coco-Sultaine; cocoyl sarcosinamide DEA; cornamide/cocamide 

DEA; cornamide DEA; croscarmellose; crosslinked bacillus/glucose/sodium glutamate ferment; 

cyamopsis tetragonoloba (guar) gum; dccyl alcohol; decyl betaine; dehydroxanthan gum; dextrin; 

dibenzylidene sorbitol; diethanolaminooleamide DEA; diglycol/CHDM/isophthalates/SIP 

copolymer; dihydroabietyl behenate; dihydrogenated tallow benzylmonium hectorite; 

dihydroxyaluminum aminoacetate; dimethicone/PEG-1 0 crosspolymcr; dimcthicone/PEG-15 

crosspolymer; dimethiconc propyl PG-bctaine; dimethylacrylamide/acrylic acid/polystyrene ethyl 

methacrylate copolymer; dimethylacrylamide/sodium acryloyldimethyltaurate crosspolymer; 

disteareth-1 00 IPDI; DMAP A acrylates/acrylic acid/acrylonitrogens copolymer; erucamidopropyl 

hydroxysultaine; ethylene/sodium acrylate copolymer; gelatin; gellan gum; glyceryl alginate; 

glycine soja (soybean) flour; guar hydroxypropyltrimonium chloride; hectorite; hyaluronic acid; 

hydrated silica; hydrogenated potato starch; hydrogenated tallow; hydrogenated tallowamide DEA; 

hydrogenated tallow betaine; hydroxybutyl methylcellulose; hydroxyethy 1 acrylate/sodium 

acryloyldimethyl taurate copolymer; hydroxyethylcellulose; hydroxyethyl chitosan; hydroxyethyl 

ethylcellulose; hydroxyethyl stearamide-MIP A; hydroxylauryllhydroxymyristyl betaine; 

hydroxypropylcellulose; hydroxypropyl chitosan; hydroxypropyl ethylenediamine cm·bomer; 

hydroxypropyl guar; hydroxypropyl methylcellulose; hydroxypropyl methylcellulose stearoxy 
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ether; hydroxypropyl starch; hydroxypropyl starch phosphale; hydroxypropyl xanthan gum; 

hydroxyslearamide MEA; isobutylene/sodium maleate copolymer; isostearamide DEA; 

isostearamide MEA; isostearamide miP A; isostearamidopropyl betaine; lactamide MEA; 

lanolinamide DEA; lauramide DEA; lauramide :MEA; lauramide MIPA; lauramide/myristamide 

DEA; lauramidopropyl betaine; lauramidopropyl hydroxysuHaine; laurimino bispropanediol; lauryl 

alcohol; lauryl betaine; lauryl hydroxysultaine; lauryl!myristyl glycol hydroxypropyl ether; lauryl 

sultaine; lecithinamide DEA; linoleamide DEA; linoleamide MEA; linoleamide MIPA; lithium 

magnesium silicate; lithium magnesium sodium silicate; macrocystis pyrifera (kelp); magnesium 

alginate; magnesium/aluminum/hydroxide/carbonate; magnesium aluminum silicate; magnesium 

silicate; magnesium trisilicate; methoxy PEG-22/dodecyl glycol copolymer; methylcellulose; 

methyl ethylcellulose; methyl hydroxyethylcellulose; microcrystalline cellulose; milkamidopropyl 

betaine; minkamide DEA; minkamidopropyl betaine; MIPA-myristate; montmorillonite; Moroccan 

lava clay; myristamide DEA; myristamide :t\1EA; myristamide MIPA; myristamidopmpyl betaine; 

myristamidopropyl hydroxysultaine; myristyl alcohol; myristyl betaine; natto gum; nonoxynyl 

hydroxyethylcellulose; oatamide MEA; oatamidopropyl betaine; octacosanyl glycol isostearate; 

octadecene/MA copolymer; oleamide DEA; oleamide .l\1EA; oleamide MIPA; oleamidopropyl 

betaine; oleamidopropyl hydroxysultaine; oleyl betaine; olivamide DEA; olivamidopropyl betaine; 

oliveamidc MEA; palmamide DEA; palmamide MEA; palmamide MIPA; palmamidopropyl 

betaine; palmitamlde DEA; palmitamide MEA; palmitamidopropyl betaine; palm kernel alcohol; 

palm kernelamide DEA; palm kemelamide MEA; palm kernelamide MIPA; palm 

kernelamidopropyl betaine; peanutamide MEA; peanutamide MIPA; pectin; PEG-800; PEG

crosspolymcr; PEG-150/decyl alcohol!SMDI copolymer; PEG-175 dlisostearale; PEG-190 

distearate; PEG-15 glyceryl tristearate; PEG-140 glyceryl tristearate; PEG-240/HDI copolymer bis

decyltetradeceth-20 ether; PEG-1 00/IPDI copolymer; PEG-180/laureth-50/TM.vtG copolymer; 

PEG-10/lauryl dimethicone crosspolymer; PEG-15/lauryl dimcthicone crosspolymer; PEG-2M; 

PEG-5M; PEG-7M; PEG-9M; PEG-14M; PEG-20M; PEG-23M; PEG-25M; PEG-45M; PEG-65M; 

PEG-90M; PEG-115M; PEG-160M; PEG-180M; PEG-120 methyl glucose trioleate; PEG-

180/octoxynol-40/TMMG copolymer; PEG-150 pentaerythrityl letrastearate; PEG-4 

rapeseedamide; PEG-150/stearyl alcohol/SMDI copolymer; phaseolus angularis seed powder; 

polianthes tuberosa extract; polyacrylate-3; polyacrylic acid; polycyclopentadiene; polyether-1; 

polyethylene/isopropyl maleate/MA copolyol; polyglyccryl-3 disiloxane dimethicone; polyglyceryl-

3 polydimethylsiloxyethyl dimethicone; polymethacrylic acid; polyqualemium-52; polyvinyl 
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alcohol; potassium alginate; potassium aluminum polyacrylate; potassium carbomer; potassium 

canageenan; potassium chlodde; potassium palmate; potassium polyacrylate; potassium sulfate; 

potato starch modified; PPG-2 cocamide; PPG-1 hydroxyethyl caprylamide; PPG-2 hydroxyethyl 

cocamide; PPG-2 hydroxyethyl coco/isostearamide; PPG-3 hydroxyethyl soyamide; PPG-14 

laureth-60 hexyl dicm·bamate; PPG-14 lameth-60 isophoryl dicarbamate; PPG-14 palmeth-60 hexyl 

dicarbamate; propylene glycol alginate; PVP/decene copolymer; PVP montmorillonite; pyrus 

cydonia seed; pyms malus (apple) fiber; rhlzobian gum; ricebranamide DEA; rlcinoleamide DEA; 

ricinoleamide MEA; ricinolcamidc MIPA; ricinoleamidopropyl betaine; ricinoleic acid/adipic 

acid/ AEEA copolymer; rosa multiflora flower wax; sclerotium gum; sesamide DEA; 

sesamidopropyl betaine; sodium acrylate/acryloyldimethyl taurate copolymer; sodium 

acrylates/acrolein copolymer; sodium acrylates/acrylonitrogens copolymer; sodium acrylates 

copolymer; sodium acrylates crosspolymer; sodium acrylate/sodium acrylamidomethylpropane 

sulfonate copolymer; sodium acrylates/vinyl isodecanoate crosspolymer; sodium acrylate/vinyl 

alcohol copolymer; sodium cm·bomer; sodium carboxymethyl chitin; sodium carboxymethyl 

dextran; sodium carboxymethyl beta-glucan; sodium carboxymethyl starch; sodium carrageenan; 

sodium cellulose sulfate; sodium chloride; sodium cyclodextrin sulfate; sodium hydroxypropyl 

starch phosphate; sodium isooctylene!MA copolymer; sodium magnesium fluorosilicate; sodium 

oleate; sodium palmitate; sodium palm kemelate; sodium polyacrylate; sodium polyacrylate starch; 

sodium polyacryloyldimethyl taurate; sodium polygamma-glutamate; sodium polymethacrylate; 

sodium polystyrene sulfonate; sodium silicoaluminate; sodium starch octenylsuccinate; sodium 

stearate; sodium stearoxy PG-hydroxyethylcellulose sulfonate; sodium styrcnc/acrylatcs copolymer; 

sodium sulfate; sodium tallowate; sodium tam·ide acrylates/acrylic acid/acrylonitrogens copolymer; 

sodium tocopheryl phosphate; solanum tuberosum (potato) starch; soyamide DEA; soyamidopropyl 

betaine; starchfacrylates/acrylamide copolymer; starch hydroxypropyltrimonium chloride; 

stem·amide AMP; stem·amide DEA; stearamide DEA-distearatc; stcaramidc DIBA-stearate; 

stearamide MEA; stem·amide MEA-stearate; stearamide MIPA; stearamidopropyl betaine; steareth-

60 cetyl ether; steareth-1 00/PEG-136/HDI copolymer; stearyl alcohol; stearyl betaine; sterculia 

urens gum; synthetic fluorphlogopite; tallamide DEA; tallow alcohol; tallowamide DEA; 

tallowamide MEA; tallowamidopropyl betaine; tallowamidopropyl hydroxysultaine; tallowamine 

oxide; tallow betaine; tallow dihydroxyethyl betaine; tamarindus indica seed gum; tapioca starch; 

TEA-alginate; TRA-carbomer; TEA-hydrochloride; tridcccth-2 cm·boxamide MEA; tridecyl 

alcohol; triethylene glycol dibenzoate; trimethyl pentanol hydroxyethyl ether; triticum vulgare 

27 

SUBSTITUTE SHEET (RULE 26) 
Mylan (IPR2019-01095) MYLAN1017, p. 098



99

wo 2010/105052 PCT/US2010/026976 

DN 3168 P3 

(wheat) germ powder; triticum vulgare (wheat) kemel flour; triticum vulgare (wheat) starch; 

tromethamine acrylates/acrylonitrogens copolymer; tromethamine magnesium aluminum silicate; 

undecyl alcohol; undecylenamide DEA; undecylenamide MEA; undecylenamidopropyl betaine; 

welan gum; wheat gennamide DEA; wheat germamidopropyl betaine; xanthan gum; yeast beta

glucan; yeast polysaccharides and zea mays (corn) starch. 

Product fonns 

[00119] Acknowledging the many ways topical personal care and phannaceutical compositions 

may be used, it is within the scope of the invention that the thickened compositions may have the 

fonn of a solution, a cream, an ointment, a lotion, an oil-in-water emulsion, a water-in-oil emulsion, 

a shampoo, a spray, a gel, a wash, a rinse, an aerosol, a suspension, a paste, a powder, a semm, or a 

mousse. 

[00120] In other examples ofthe invtlntion, thickened compositions may be used to wash and treat 

keratinous material such as hair, skin, eyelashes, eyebrows, fingernails, lips, and hairy skin. The 

compositions of the invention may also take the form of skin-washing compositions, and 

pmticularly in the form of solutions or gels for the bath or shower, or of make-up removal products. 

[001211 The compositions according to the invention may also take the form of after-shampoo 

compositions, to be rinsed off or not, for permanents, straightening, waving, dyeing, or bleaching, 

or the form of rinse compositions to be applied before or after dyeing, bleaching, permanents, 

straightening, relaxing, waving or even between the two stages of a pennanent or straightening 

process. 

[00122] Examples of related compositions are disclosed in U.S. patents 5,599,800; 5,650,166; 

5,916,549; and 6,812,192; U.S. patent application 2009/0317432; EP 556,660; 661,037; 661,038; 

662,315; 676,194; 796,077; 970,682; 976383; 1,415,654; and 2,067,467; and WO 2005/032506; 

each of which is incorporated herein its entirety by reference. 

[00123] The compositions according to the invention can be detergent compositions such as 

shampoos, bath gels, and bubble baths. In this mode, the compositions will comprise water as a 
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liquid carrier. The surfactant or surfactants that form the washing base may be chosen alone or in 

blends, from known anionic, amphoteric, or non-ionic surfactants. The quantity and quality of the 

washing base must be sufficient to impart a satisfactory foaming and/or detergent value to the final 

composition. The washing base can be from 4% to 50% by weight, preferably fi·om 6% to 35% by 

weight, and even more preferentially fi·om 8% to 25% by weight of the total weight of the final 

composition. 

[00124] Cosmetic compositions according to the invention may, for example, be used as care 

and/or sun protection product for the face and/or the body having a consistency ranging from liquid 

to semiliquid (e.g., milks, creams), and gels, creams, pastes, powders (including compacted 

powders), and wax-like compositions (e.g., lip balms). 

[001251 For compositions intended to protect the hair from UV radiation, suitable product forms 

include, but not limited to: conditioners, dispersions, emulsions, gels, lotions, mists, mousses, 

shampoos, and sprays. 

[001261 The personal care active includes shampoo, body wash products, shaving cream, hand 

soap, bubble bath, bath gel, after-shave lotions, creams, moisturizers, sunscreens, liquid soaps, color 

cosmetics, acid peels, perms, hair color, sunless tanning and conditioners. 

[00127] Due to the low pH of these topical compositions, they may be expected provide a skin 

exfoliation effect (also known as keratolysis). As such, these acidic fmmulations find use in 

treating wrinkles and dry skin. Other skin and scalp conditions that can be treated by these 

thickened, low pH compositions also are contemplated, for example, the use of thickened salicylic 

acid fmmulations for the treatment of various warts, corns, and calluses. Examples of watt-removal 

compositions include the following, each of which is incorporated herein its entirety by reference: 

U.S. patents 5,962,011 and 7,655,668; US patent application 2007/0280972; EP 1,002,530; and WO 

2009/085890. Examples of skin lightening compositions and age-spot compositions include the 

following, each of which is incorporated herein its entirety by reference: U.S. 5,747,051; U.S. 

patent application 2008/0214669; EP 1028723; and WO 2004/073745. 
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[00128] The following examples are presented to illustrate specific embodiments of the present 

compositions and methods. These examples should not be interpreted as limitations upon the scope 

of the invention. 
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EXAMPLES 

Example 1: Ascorbic acid and glycolic acid gels 

[00129] Two formulations were prepared containing 10% ascorbic acid or 10% glycolic acid in 

water with 5% lightly- to moderately-crosslinked PVP (Table 1). Neither composition phase 

separated or coagulated, but rather both were smooth, low pH gels as indicated in Table I. 

[00130] Table 1: Low pH glycolic acid and ascorbic acid gels of Example 1. 

active 
liquid lightly- to moderately-

initial pHt viscosity • 
carrier crossJinked PVP 

1 0% ascorbic acid water 5% 3.88 23,000 

10% glycolic acid water 5% 3.92 13,500 

TpH was measured at 25°C. 

*viscosity was measured using a Brookfield LVT viscometer with spindle T-Eat I 0 rpm and 25°C. 

Examples 2-6: Thickened acidic systems having lightly- to moderately-crosslinked PVP 

[00131] Five low pH compositions ofthe invention were made by blending between 4.5o/o-6.0% 

lightly- to moderately-crosslinked PVP, a personal care acid, and at least one liquid canier (Table 

2). The five preparations were smooth gels having a pH less than 3.0 and viscosities of 15,000 cP 

or more. 

[00132] Thickened acidic systems such as these may represent stand-alone fonnulations. 

Altematively, their pH and viscosity stability allows them to be treated as sub-formulations to be 

prepared in advance, and then to be added to other ingredients as necessary. 

[00133] Table 2: Thickened acidic systems of Examples 2-6 
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addition 

ex. ingredients level appearance pHt viscosity * 

(% w/w) 

lightly- to moderately-
4.5 

crosslinked PVP 

2 glycolic acid, (70% solution) 43.0 gel 1.68 15,000 

deionized water 52.5 

total 100.0 

lightly- to moderately-
6.0 

crosslinked PVP 

3 salicylic acid, USP 10.0 gel 2.9 22,000 

SD alcohol 40 84.0 

total 100.0 

lightly- to moderately-
4.5 

crosslinked PVP 

4 glycolic acid, (70% solution) 71.0 gel 1.32 30,000 

deionized water 24.5 

total 100. 

lightly- to moderately-
4.5 

crosslinked P V P 

glycolic acid, (70% solution) 71.0 
5 gel 1.35 35,000 

deionized water 14.5 

SO alcohol 40 10.0 

total 100.0 

lightly- to moderately-
4.5 

crosslinked PVP 

glycolic acid (70% solution) 71.0 
6 gel 1.45 37,000 

deionized water 4.5 

SD alcohol 40 20.0 

total 100.0 

pH was measured at 25°C. 
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*viscosity measured using a Brookfield LVT viscometer with spindle T-C at 10 rpm and 25°C. 

Example 7: Acne gel preparation 

[00134] An acne gel preparation was made containing two active ingredients, 2% salicylic acid 

and 5% glycolic acid (Table 3). First, salicylic acid was dissolved in ethanol, to which water and 

glycolic then were added with mixing. The pH of this sub-formulation was adjusted to 4.2 using 

ammonium hydroxide solution. Then, lightly- to moderately crosslinked PVP was added followed 

by homogenization. To this thickened gel two emollients (Ceraphyl® 41 and Lubrajel® Oil) were 

added. 

[00135] The preparation described above appeared as a gel, and the measured pH was 4. The 

viscosity, measured by a Brookfield RVT viscometer using spindle T-C at 10 rpm and 25°C was 

24,000 cP. 
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[00136] Table 3: Acne gel formulation ofExample 7. 

addition level 
ingredient 

(%w/w) 

Phase A 

water 38.9 

salicylic acid 2.0 

glycolic acid (70%) 7.2 

ammonium hydroxide solution (28o/(l-30%) 1.4 

total 49.5 

Phase B 

ethanol 40.0 

lightly- to moderately-crosslinked PVP S.O 

total 45.0 

Phase C 

Ceraphyl® 41 3.0 

Lubrajcl® Oil 2.5 

total S.5 

grand total 100.0 

Example 8: Stability of acne gel preparation of Example 7 

[00137J The acne gel of Example 7 was placed on slabilily lesting at S°C, 25°C, and 4S°C to 

determine if viscosity or pH changed over time or after freeze I thaw cycles. Viscosity was 

measured using a Brookfield RVT viscometer with an T-C spindle at 10 rpm. Freeze I thaw cycles 

were defined as freezing ovemight at -l5°C, followed by next morning thaw at 25°C until the acne 

gel reached 2S°C. 

[00138] Measured viscosities at soc and 25°C were essentially constant over the 12 week test 

period (Figure 1). Storage at 45°C produced slightly increased viscosity, fi:om an initial value of 

24,000 cP to 32,000 cP. 
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[00139] Like viscosity, pH was essentially constant over the 12 week stability period. At 5°C 

storage the acne gel pH remained essentially constant, while at 25°C and 45°C a small increase of 

about 0.2 unit was recorded (Figure 2). 

Example 9: Creme brfilee skin renewal treatment formulation 

[00140] A renewal treatment for dry, slack, rough, and/or wrinkled skin was prepared containing 

the ingredients and amounts shown in Table 4. This formula was made by preparing Phase A with 

moderate mixing, followed by separate preparation of Phase B, adjusting the pH with ammonium 

hydroxide to a pH of3.8--4.2. Then, Phase B was mixed in to Phase A, and the resulting blend was 

heated to 75°C. In a different beaker, the ingredients of Phase C were combined and heated to 

75°C. Then, Phase A-B and Phase C were combined and mixed for 5 minutes. The combination 

then was homogenized to 65°C-70°C, followed by mixing. After this step, PhaseD was prepared 

and added to the combination of Phases A-B-C. When the final product cooled to 40°C, mixing 

was stopped, and allowed to thicken overnight. 

[00141] The creme bruh!e skin renewal treatment fonnula had a final appearance of a smooth, off

white cream I gel. The viscosity, measured by a Brookfield RVT viscometer using spindle T-C at 

10 rpm, was 40,000 cP- 42,000 cP. 
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[00142] Table 4: Creme bn1lee skin renewal fonnulation of Example 9 

ingredient 
addition level 

(% w/w) 

Phase A 

deionized water 3 6. 6 

lightly- to moderately-crosslinked PVP 3.5 

propylene Glycol 2.0 

disodium EDTA 0.1 

total 42.2 

Phase B 

deionized water 20.0 

glycolic add (70% active solution) 11.4 

citric acid, anhydrous USP 2.0 

ammonium hydroxide (28% active solution) 2.8 

total 36.2 

Phase C 

dicetyl phosphate, ceteth-10 phosphate 3.5 

cetearyl alcohol 2.5 

isodecyl neopentanoate 2.5 

isocetyl stearate 2.0 

decyl oleate 2.25 

shea butter 0.75 

dimethicone 

total 

PhaseD 

disodium lauriminodipropionate tocopheryl phosphates 

diazolidinyl urea and iodopropynyl butylcarbamate 

Collaxyl 

36 
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Orsittine 

Achromaxyl IS 

total 

grand total 

Example 10: Reduced sting with tartaric acid solution 

1.0 

3.0 

7.35 

100.0 

PCT/US2010/026976 

[00143] An independent, third-party clinical laboratory evaluated sting as a consumer perception 

of irritation for two fmmulations. The first formula was a 0.5% tattaric acid aqueous solution, and 

the second formula was an example of the invenlion, being identical to the first except it 

additionally contained 5% lightly- to moderately-crosslinked PVP. The facial discomfmt assay test 

was conducted as a double-blind, crossover study. The formulas were applied to the faces of ten 

healthy, adult woman aged 21~7 previously tested and known to exhibit skin sensitivity to lactic 

acid. Prior to testing the abovedescribed t\vo formulas, the volunteers' faces were washed with a 

standard, commercial beauty preparation, then gently patted dry. Approximately 1.0 mL of the two 

fmmulas was separately dispensed onto cotton swabs and liberally spread in smooth motions across 

the upper check area. Volunteers were instructed to record the discomfort/sting intensity of the two 

formulas after 2.5 and 5 minutes using the scale of Table 5. Additionally, the volunteers recorded 

all physical sensations. Relevant discomfott responses include: burning, stinging, tingling, itching, 

drying, smarting, prickly, and warm/hot. The evaluation method followed that described in Frosch, 

P.J. and Kligman, A.M., "A method for appraising the stinging capacity of topically applied 

substances,".!. Soc Cos Chem, 28, p. 197-209 (1977), which hereby is incorporated in its entirety by 

reference. 

[00144] In its written rep01t, the independent, third-patty laboratory concluded that fonnula 1 

(without lightly- to moderately-crosslinked PVP) may be considered as stinging, while formula 2 

(with lightly- to moderately-crosslinked PVP) may be considered as non-stinging. The mean 

numerical scale rating tor the first formula was 0.68, and the mean numerical scale rating for the 

second formula (with lightly- to moderately-crosslinked PVP) was 0.18 (Table 6). Seven of the 

women did not sense any discomfoti or irritation from the second fmmula (with lightly- to 

moderately-crosslinked PVP). 
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Table 5: Discomfort/sting intensity scale used in Example 1 0 

numerical scale rating 

0 

0.5 

1.0 

1.5 

2.0 

2.5 

3.0 

volunteer perception 

none 

barely perceptible 

slightly perceptible 

definitely perceptible 

moderately perceptible 

dramatically perceptible 

severely perceptible 
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[00145] Table 6: Numerical scale rating results for the independent, third~part evaluation of 

Example 10. 

fm·mula 1: without lightly- to formula 2: with lightly- to 

volunteer moderately-crosslinked PVl' moderately~crosslinked PVP 

2.5 min 5.0 min mean 2.5 min 5.0 min mean 

0 1.0 0.5 0 0 0 

2 0.5 0.5 0.5 0 0 0 

3 1.0 0 0.5 0.5 0 0.25 

4 0 1.0 0.5 0 0 0 

5 1.0 0 0.5 1.0 0.5 0.75 

6 1.0 1.0 1.0 0 0 0 

7 1.0 0.5 0.75 0 0 0 

8 1.0 1.0 1.0 0 1.5 0.75 

9 1.0 0 0.5 0 0 0 

10 1.0 1.0 1.0 0 0 0 

mean: 0.68 0.18 

standard deviation: 0.24 0.32 

Example 11: Reduced sting with salicylic acid solution 

[00146] Example 10 was repeated except salicylic acid replaced tmiaric acid in both formula 1, 

the control (without lightly- to moderately-crosslinked PVP) and fonnula 2, the composition of the 

invention (with lightly- to moderately-crosslinked PVP). The concentration of salicylic acid in 

Example 11 was 0.5% (w/w) in both solutions. 

[00147] In its \vritten report, the independent, third-party laboratory concluded that f01mula 1 

(without lightly- to moderately-crosslinked PVP) may be considered as stinging, while formula 2 

(with lightly- to moderately-crosslinked PVP) may be considered as non-stinging. Less 

discomfort/sting and a more unifonn volunteer perception was recorded by the volunteers for the 
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formula of the example containing lightly- to moderately-crosslinked PVP (Table 7). Nine women 

did not sense any discomfort or in·itation from the second fmmula (example of the invention). 

[00148) Table 7: Numerical scale rating results for the independent, third-pati evaluation of 

Example 11. 

formula 1: without lightly- to formula 2: with lightly- to 

volunteer moderately-crosslinked PVP moderately-crosslinked PVP 

2.5 min 5.0 min mean 2.5 min 5.0 min mean 

0 0 0 0 0 0 

2 1.0 1.0 1.0 0 0 0 

3 1.0 1.0 1.0 0 0 0 

4 1.0 1.0 1.0 0 0 0 

5 0 0 0 0.5 0.5 0.5 

6 1.5 1.0 1.25 0 0 0 

7 1.0 0 0.5 0 0 0 

8 1.0 1.0 1.0 0 0 0 

9 1.0 1.0 1.0 0 0 0 

10 0 1.0 0.5 0.5 0 0 

mean: 0.72 0.075 

standard deviation: 0.45 0.16 

Example 12: Reduced sting with salicylic acid solution 

[00149] Example 11 was repeated except a 2.0% salicylic acid solution replaced the 0.5% 

salicylic acid solution in both the control (without lightly- to moderately-crosslinked PVP) and the 

composition of the invention (with lightly- to moderately-crosslinked PVP). 

[00150] Again, in its written repmt, the independent, third-party laboratory concluded that 

f01mula 1 (without lightly- to moderately-crosslinked PVP) may be considered as stinging, while 

formula 2 (with lightly- to moderately-crosslinked PVP) may be considered as non-stinging. Less 
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discomforUsting and a more unifmm volunteer perception was recorded by the volunteers for the 

formula of the example containing lightly- to moderately-crosslinked PVP (Table 8). 

[00151] Table 8: Numerical scale rating results for the independent, third-part evaluation of 

Example 12. 

formula 1: without lightly- to formula 2: with lightly- to 

volunteer moderately-crosslinked PVP moderately-crosslinked PVP 

2.5 min 5.0 min mean 2.5 min 5.0 min mean 

0 1.0 0.5 0 0 0 

2 1.0 1.5 1.25 0 0 0 

3 0 0 0 0.5 0 0.25 

4 0 0 0 0 0.5 0.25 

5 1.0 1.0 1.0 0 0.5 0.25 

6 0.5 1.0 0.75 0 0 0 

7 0 0 0 0 1.0 0.5 

8 1.5 1.0 1.25 0 1.0 0.5 

9 1.0 1.0 1.0 0 0 0 

10 0 0 0 0.5 0.5 0.5 

mean: 0.58 0.22 

standard deviation: 0.54 0.22 
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What is claimed is: 

1. A composition comprising at least: (A) one personal care acid at 0.5% (% w/w) addition 

level or more, or one phrumaceutical acid at 0.5% (% w/w) addition level or more, and (B) 

lightly- to moderately-crosslinked PVP. 

2. The composition of claim 1 wherein said addition level of either said personal care acid or 

~aid phannaceutical acid is 1% or more. 

3. The composition of claim 1 that has a pH of about 4 or lower. 

4. The composition of claim 3 wherein said pii is about 2 or lower. 

5. The composition of claim 1 that is a prescriptive or non-prescriptive composition. 

6. The composition of claim 5 wherein said non-prescriptive composition is a personal care 

composition. 

7. The composition of claim 1 that is applied on the skin, hair, scalp, foot, or lip of a mammal. 

8. The composition of claim 5 that is an anti-aging composition, a composition for skin 

blemishes, a smoothing composition, a moisturizing composition, a skin firming 

composition, a skin lightening composition, an age-spot composition, a shampoo, or a cream 

for use around the eyes or mouth. 

9. The composition of claim 1 wherein said personal care acid or pharmaceutical acid is 

selected from the group consisting of: hydroxy acids, aminosulphonic compounds, (N-2-

hydroxyethyl) piperazine-N'-2-ethanesulphonic acid; 2-oxothiazoline-4-cru·boxylic acid 
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(procysteine), pyruvic acid, trichloroacetic acid, editronic acid, dioil: al:id, azelaic acid, their 

salts, esters and derivatives, and blends thereof. 

10. The composition of claim 9 wherein hydroxy acid is selected fi·om the group consisting of: 

alpha hydroxy acids, beta hydroxy acids, alpha and beta hydroxy acids, polyhydroxy acids, 

their salts, esters, derivatives, and blends lhereof. 

11. The composition of claim 9 wherein the said alpha hydroxy acid is selected fi:om the group 

consisting of: alpha hydroxyethanoic acid, alpha hydroxyoctanoic acid, alpha 

hydroxycaprylic acid, ascorbic acid, adipic acid, caprylic acid, capric acid, glycolic acid, 

lactic acid, lauric acid, mandelic acid, mixed fiuit acids, myristic acid, palmitic acid, stearic 

acid, linoleic acid, linolenic acid, ricinoleic acid, oleic acid, ta1iaric acid, elaidic acid, erucic 

acid, and blends thereof. 

12. The composition of claim 9 wherein the said bela hydroxy acid is selected from the group 

consisting of: beta hydroxybutanoic acid, tropic acid, trethocanic acid, salicylic acid, 5-(n

octanoyl) salicylic acid, and blends thereof. 

13. The composition of claim 9 wherein said alpha and beta hydroxy acid is selected from the 

group of consisting of: citric acid, malic acid, tartaric acid, and blends thereof. 

14. The composition of claim 9 wherein said polyhydroxy acid is selected from the group 

consisting of: gluconolactone acid, gactobionic acid, and blends thereof. 

15. The composition of claim I having from about 0.1% to about 10% lightly- to moderately

crosslinked PVP. 
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16. The composition of claim 1 having the form of: a solution, a cream, an ointment, a lotion, 

an oil-in-water emulsion, a water-in-oil emulsion, a shampoo, a spray, a gel, an aerosol, a 

suspension, a paste, a powder, a serum, or a mousse. 

17. The composition of claim 1 that fUtiher comprises at least one additional ingredient selected 

from the group consisting of: active ingredients, emollients, liquid carriers, surfactants, 

emulsifiers, rheology modifiers, lubricants, diluents, humectants, anti-oxidants, 

preservatives, antibiotics, and blends thereof. 

18. The composition of claim 17 fmiher wherein said liquid catTier is selected fi·om the group 

consisting of: water, alcohols, oils, esters, and blends thereof. 

19. The composition of claim 1 having enhanced viscosity, enhanced viscosity stability, or 

enhanced viscosity and pH stability compared to the same composition without said light1y

to moderately-crosslinked PVP. 

20. The composition of claim 1 having a Brookfield viscosity at 10 rpm of about 7,000 cP or 

more. 

21. The use of a composition comprising at least: (A) one personal care acid at 0.5% addition 

level or more or one pharmaceutical acid at 0.5% addition level or more, and (B) lightly- to 

moderately-crosslinked PVP to deliver either said acid to the skin, scalp, foot, or lip of a 

mammal. 

22. The use of claim 21 wherein said personal care acid or said phrumaceutical acid is selected 

from the group consisting of: hydroxy acids, aminosulphonic compounds, (N-2-

hydroxyethyl) piperazine-N'-2-ethanesulphonic acid; 2-oxothiazoline-4-carboxylic acid 

(procysteine), pymvic acid, trichloroacetic acid, editronic acid, dioic acid, azelaic acid, their 

salts, estel's and derivatives, and blends thereof. 
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23. The use of claim 22 wherein said hydroxy acid is selected from the group consisting of: 

alpha hydroxy acids, beta hydroxy acids, alpha and beta hydroxy acids, polyhydroxy acids, 

their salts, esters, derivatives, and blends thereof. 

24. The use of claim 21 wherein said addition level of either said personal care acid Ot' said 

pharmaceutical acid is 1% or more. 

25. The use of lightly- to moderately-crosslinked PVP in combination with at least one personal 

care acid or at least one phannaceutical acid to reduce irritation, stinging, buming, tingling, 

itching, drying, smarting, prickly, and/or warm/hot perception on the skin, scalp, foot, or lip 
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1 

TOPICAL TREATMENT WITH DAPSONE 

IN G6PD-DEFICIENT PATIENTS 

Background of the Invention 

Dapsone is a sulfone with both anti-inflammatory and antimicrobial 

properties. The oral formulation of the drug is used to treat leprosy, dermatitis 

herpetiformis, and malaria, using typical doses of 100 mg to 300 mg daily, but 

10 historically, it was also used to treat severe acne in doses ranging from 50 

mg/day to 300 mg/week (Wolfet al., 2002; Ross 1961; Prendiville et al., 1988). 

Currently, use of oral dapsone is generally limited to more severe forms of skip 

disease, as its use may be associated with hematologic side effects, including 

hemolysis and hemolytic anemia that are dose-dependent and occur more 

15 frequently with increasing dose (Zhu and Stiller 2001; Jollow et al., 1995). 

The mechanism of dapsone-related hemolysis and hemolytic anemia 

involves oxidative damage to red blood cells and is associated with the dapsone 

hydroxylamine metabolite (Prendiville et al., 1988). Red blood cells are 

somewhat protected against oxidative injury and lysis by glutathione reduction, a 

20 metabolic pathway that involves the glucose-6-phosphate dehydrogenase 

(G6PD) enzyme. Consequently, individuals who are G6PD-deficient are more 

sensitive to developing hemolytic anemia after exposure to hemolytic stressors 

such as infection, administration of a variety of drugs, including dapsone, or 

ingestion of fava beans (Beutler 1994 ). G6PD deficiency is most prevalent in 

25 individuals of African, Southeast Asian, and Middle Eastern heritage, and 

because the G6PD enzyme is encoded on the X chromosome, the deficiency is 

more common in males. In the United States, a recent study of military 

personnel reported the prevalence of G6PD deficiency to be 2.5% in men and 

1.6% in women (Chinevere et al., 2006). Amongst racial groups, the prevalence 

30 was highest in African American men (12.2%), Asian men (4.3%), and African 

American women (4.1%), and lowest in Caucasian men and women (0.3% and 

zero, respectively). An early study that compared the effects of oral dapsone 

treatment in G6PD-deficient and non-deficient men found that there was a direct, 

linear relationship between oral dapsone dose and extent of red blood cell 
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hemolysis in both the normal and deficient groups. The doses causing hemolysis 

in G6PD-deficient subjects were approximately half of the doses that caused 

hemolysis in subjects with normal G6PD levels (DeGowin et al., 1966). 

What is needed is a method of treating dermatological conditions in 

5 patients including G6PD-deficient patients without the adverse hematologic 

effects associated with oral dapsone administration. 

Summary of the Invention 

The present invention provides methods to treat glucose-6-phosphate 

10 dehydrogenase-deficient patients with dapsone. In one embodiment, the 

treatment is directed to dermatological conditions and the treatment is provided 

by a topical dapsone composition. The composition may include dissolved 

dapsone and microparticulate dapsone. In certain embodiments, the 

dermatological condition to be treated is inflammatory acne, non-inflammatory 

15 acne or rosacea. 

20 

Second medical uses of the dapsone composition and methods of 

manufacture using the dapsone composition for treating dermatological 

conditions in a glucose-6-phosphate dehydrogenase-deficient patient are also 

contemplated by the present invention. 

The present invention provides a pharmaceutical carrier system 

comprising a dermatological composition that is a semi-solid aqueous gel, 

wherein dapsone is dissolved in the gel such that the dapsone has the capacity to 

cross the stratum corneum layer of the epidermis and become available 

systemically, and wherein the composition also contains dapsone in a 

25 microparticulate state that does not readily cross the stratum corneum of the 

epidermis. The ratio ofmicroparticulate to dissolved dapsone is adjustable, but 

is preferably five or less. Second medical uses of the dermatological 

composition and methods of manufacture of a medicament for treating 

dermatological conditions in a glucose-6-phosphate dehydrogenase-deficient 

30 patient using the dermatological composition are also contemplated by the 

present invention. 

In some embodiments, the dermatological composition for use in 

methods of treating glucose-6-phosphate dehydrogenase-deficient patients 

includes a thickening agent; water; a high-boiling, nonionic organic solvent; a 
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preservative; dapsone in a microparticulate and dissolved state; and a base 

solution. In one preferred embodiment, the composition includes about 0.5% to 

4.0% carbomer; about 53.8% to 84.2% water; about 10% to 30% ethoxydiglycol; 

about 0.2% methylparaben; about 5% to 10% dapsone in a microparticulate and 

5 dissolved state; and about 0.1% to 2% sodium hydroxide solution. In some 

embodiments, the composition includes about 1% carbomer; about 81.8% water; 

about 10% ethoxydiglycol; about 0.2% methylparaben; about 5% dapsone in a 

microparticulate and dissolved state; and about 2% sodium hydroxide solution. 

In another preferred embodiment, the dermatological composition includes about 

10 0.85% carbomer; about 66.95% water; about 25% diethylene glycol monoethyl 

ether; about 0.2% methylparaben; about 5% dapsone; and about 0.2% sodium 

hydroxide. Second medical uses of the dermatological composition and methods 

of manufacture of a medicament for treating dermatological conditions in a 

glucose-6-phosphate dehydrogenase-deficient patient using the dermatological 

15 composition are also contemplated by the present invention. 

In certain embodiments, the invention provides a method to treat a 

dermatological condition in a glucose-6-phosphate dehydrogenase-deficient 

patient comprising applying topically a dermatological gel composition that 

includes a semisolid aqueous gel; dapsone dissolved in the gel, wherein the 

20 dapsone has the capacity to cross the stratum corneum layer of the epidermis and 

become available systemically; and a microparticulate dapsone dispersed in the 

gel, wherein the microparticulate dapsone does not cross the stratum corneum of 

the epidermis in its microparticulate state. The dermatological condition can 

include inflammatory acne, non-inflammatory acne and/or rosacea. 

25 In embodiments where acne is treated, the acne can be non-inflammatory 

acne, inflammatory acne, or both. In some embodiments, the dermatological 

dapsone composition is a semisolid aqueous gel. In other embodiments, the 

dermatological dapsone composition is a cream or a lotion. In still other 

embodiments, the dapsone composition is a suspension, ointment, or spray. In 

30 each of these embodiments, the dapsone may exist as a microparticulate form, a 

dissolved form, or both. 

In a preferred embodiment, the invention provides a method to treat a 

dermatological condition in a glucose-6-phosphate dehydrogenase-deficient 

patient by applying a dermatological composition to the condition, wherein the 
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dermatological composition includes dapsone, wherein the method results in 

blood plasma levels of dapsone and N-acetyl dapsone below the levels 

associated with hemolysis. Second medical uses of the dermatological 

composition and methods of manufacture of a medicament for treating 

5 dermatological conditions in a glucose-6-phosphate dehydrogenase-deficient 

patient using the dermatological composition are also contemplated by the 

present invention. 

In another preferred embodiment, the invention provides a method to 

treat a dermatological condition in a glucose-6-phosphate dehydrogenase-

} 0 deficient patient by applying a dermatological composition to the condition, 

wherein the dermatological composition includes dapsone, and wherein the 

method results in blood plasma levels of dapsone and N-acetyl dapsone between 

about 0.5!-!g/mL and 1.0 1-1g/mL. Second medical uses of the dermatological 

composition and methods of manufacture of a medicament for treating 

15 dermatological conditions in a glucose-6-phosphate dehydrogenase-deficient 

patient using the dermatological composition are also contemplated by the 

present invention. 

In another preferred embodiment, the invention provides a method to 

treat a dermatological condition in a glucose-6-phosphate dehydrogenase-

20 deficient patient by applying a dermatological composition to the condition, 

wherein the dermatological composition includes dapsone, and wherein the 

method results in blood plasma levels of dapsone and N-acetyl dapsone of about 

1 1-1g/mL or less. Second medical uses of the dermatological composition and 

methods of manufacture of a medicament for treating dermatological conditions 

25 in a glucose-6-phosphate dehydrogenase-deficient patient using the 

dermatological composition are also contemplated by the present invention. 

In another preferred embodiment, the invention provides a method to 

treat a dermatological condition in a glucose-6-phosphate dehydrogenase

deficient patient by applying a dermatological composition to the condition, 

30 wherein the dermatological composition includes dapsone, and wherein the 

method results in blood plasma levels of dapsone between 0 and about 37 ng/mL 

and blood plasma levels ofN-acetyl dapsone between 0 and about 50 ng/mL. 

Second medical uses of the dermatological composition and methods of 

manufacture of a medicament for treating dermatological conditions in a 
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glucose-6-phosphate dehydrogenase-deficient patient using the dermatological 

composition are also contemplated by the present invention. 

In some embodiments, the method of treating a G6PD-deficient patient 

with dapsone results in blood plasma levels of dapsone less than about 37 ng/mL 

5 and blood plasma levels ofN-acetyl dapsone less than about 50 ng/mL. In some 

preferred embodiments, the method of treatment does not induce hemolytic 

anemia. In some preferred embodiments, the methods do not induce adverse 

hematologic events. In still further embodiments, the method is performed for 

about 12 weeks. 

1 0 The invention also provides a method to treat a dermatological condition 

in a glucose-6-phosphate dehydrogenase-deficient patient by topically applying a 

gel composition of dissolved dapsone and microparticulate dapsone, wherein the 

dissolved dapsone crosses the stratum corneum of the epidermis and is absorbed 

into the lower two-thirds of the pilosebaceous unit, and the microparticulate 

15 dapsone is primarily delivered into the upper third of the pilosebaceous unit, 

crossing the stratum corneum of the epidermis only minimally. Second medical 

uses of the dermatological composition and methods of manufacture of a 

medicament for treating dermatological conditions in a glucose-6-phosphate 

dehydrogenase-deficient patient using the gel composition are also contemplated 

20 by the present invention. 

The use of a dermatological composition comprising about 0.85% 

carbomer; about 66.95% water; about 25% ethoxydiglycol; about 0.2% 

methylparaben; about 5% dapsone in a microparticulate and dissolved state; and 

about 0.2% sodium hydroxide solution, for the manufacture of a medicament for 

25 treating dermatological conditions in a glucose-6-phosphate dehydrogenase

deficient patient, is also contemplated by the invention. 

In a preferred embodiment, the invention also provides a method to treat 

a dermatological condition in a patient by topically applying a dermatological 

composition including dapsone, wherein the dermatological composition is 

30 formulated to result in blood plasma levels of dapsone of less than 1 microgram 

per mL in the patient. In some embodiments, the patient is predisposed to 

hemolytic anemia. In some embodiments, the method results in blood plasma 

levels of dapsone less than about 37 ng/mL and blood plasma levels ofN-acetyl 

dapsone less than about 50 ng/mL. In still further embodiments, the 
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dermatological composition is a dermatological gel composition of a semisolid 

aqueous gel; dapsone dissolved in the gel, wherein the dapsone has the capacity 

to cross the stratum corneum layer of the epidermis and become available 

systemically; and a microparticulate dapsone dispersed in said gel, wherein the 

5 microparticulate dapsone does not cross the stratum corneum of the epidermis in 

its microparticulate state. Second medical uses of the dermatological 

composition and methods of manufacture of a medicament for treating 

dermatological conditions in patients using the gel composition are also 

contemplated by the present invention. 

10 Methods for preparing the compositions of the present invention are also 

described. 

Brief Description of the Figures 

Figure 1. Study subject disposition. G6PD=glucose-6-phosphate 

15 dehydrogenase. 

Figure 2. Correlation analysis of the change in hemoglobin versus 

change in bilirubin at week 2 of dapsone gel treatment (r2=0.1 04; n=52). The 

mean bilirubin level was 0.58 mg/dL at baseline and 0.65 mgldL at week 2. The 

mean change from baseline in bilirubin at week 2 (95% confidence limits) was 

20 +0.06 mg/dL (0 mg/dL, 0.12 mgldL) (Patient data was collected in SI units and 

converted to conventional units for summary tables. To convert bilirubin mgldL 

to SI units of 1-!mol/L, multiply by 17.1). SI units= Systeme International units. 

Figure 3. Correlation analysis of the change in hemoglobin versus 

change in reticulocytes at week 2 of dapsone gel treatment (?=0.043; n=52). 

25 The mean reticulocyte level was 1.30% at baseline and 1.51% at week 2. The 

mean change from baseline in reticulocyte level at week 2 (95% confidence 

limits) was +0.22% (0.11 %, 0.32%). 

Figure 4. Correlation analysis of the change in hemoglobin versus 

change in haptoglobin at week 2 of dapsone gel treatment (r2=0.027; n=51). The 

30 mean haptoglobin level was 107.9 mgldL at baseline and 109.1 mgldL at week 

2. The mean change from baseline in haptoglobin at week 2 (95% confidence 

limits) was -0.2 mgldL (-5.3 mgldL, 5.0 mgldL) (Patient data was collected in 

SI units and converted to conventional units for summary tables. To convert 
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haptoglobin mg/dL to SI units of giL, multiply by 0.01 ). SI units= S ysteme 

International units. 

Figure 5. Correlation analysis of the change in hemoglobin versus 

change in lactate dehydrogenase (LDH) at week 2 of dapsone gel treatment 

5 (r2<0.001; n=51). The mean LDH level was 175.0 IU/L at baseline and 171.3 

IU/L at week 2. The mean change from baseline in LDH at week 2 (95% 

confidence limits) was -3.3 IU/L (-10.0 IU/L, 3.4 IU/L). 

Detailed Description of the Invention 

10 Definitions 

15 

As used herein, "adverse event" means any adverse change in health or 

"side-effect" that occurs in a patient who is participating in a study while the 

patient is receiving treatment (dermatological composition or vehicle) or within 

a pre-specified period of time after their treatment has been completed. 

As used herein, "cream" refers to an emulsified medicinal or cosmetic 

preparation; a semisolid emulsion of either the oil-in-water or the water-in-oil 

type, ordinarily intended for topical use. 

As used herein, "dapsone" refers to the chemical compound dapsone 

having the chemical formula C12H12N202S as well as bis(4-

20 aminophenyl)sulfone, 4',4'-diaminodiphenyl sulfone and its hydrates, 4,4'

sulfonylbisbenzeneamine, 4,4'-sulfonyldianiline, diaphenylsulfone, dapsone 

analogs, and dapsone related compounds. "Dapsone analogs" refers to chemical 

compounds that have similar chemical structures and thus similar therapeutic 

potential to dapsone such as the substituted bis( 4-aminophenyl)-sulfones. 

25 "Dapsone related compounds" refers to chemical compounds that have similar 

therapeutic potential, but are not as closely related by chemical structure to 

dapsone such as the substituted 2,4-diamino-5-benzylpyrimidines. 

A "foam" refers to a mass of bubbles of air or other gas entrapped in a 

matrix of liquid or solid, especially an accumulation of fine, fi:othy bubbles 

30 formed in or on the surface of a liquid or solid, as from agitation or generated 

under pressure of a gas. 

As used herein, the terms "G6PD-deficient" or "G6PD deficiency" refer 

to glucose-6-phosphate dehydrogenase (G6PD) levels that are below 7 U/g Hb, 
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which is considered to be the lower limit of normal. As used herein, ~ U/g Hb 

is considered "severely" deficient. 

As used herein, "gel" refers to a colloid in a more solid form than a 

solution; a jelly-like material formed by the coagulation of a colloidal liquid; 

5 many gels have a fibrous matrix and fluid filled interstices: gels are viscoelastic 

rather than simply viscous and can resist some mechanical stress without 

deformation. 

As used herein, the term "microparticulate" refers to any solid form of an 

active agent, including dapsone, that is not dissolved in the dermatological 

10 composition. The microparticulate dapsone described herein may be in the form 

of flakes or crystals, and includes a precipitant that results from the addition of 

water and the solvent or mixed solvent system containing dapsone. The 

microparticulate dapsone may comprise a crystalline precipitant or an 

amorphous precipitant. 

15 As used herein, "ointment" refers to a salve or unguent for application to 

the skin, specifically a semisolid medicinal preparation usually having a base of 

fatty or greasy material; an ointment has an oil base whereas a cream is water

soluble. See, The University ofNewcastle Dept. of Medical Oncology On-Line 

Medical Dictionary (http://cancerweb.ncl.ac.uk/omdl) December 19,2003 and 

20 MedLine Plus Medical Dictionary 

(http://www.nlm.nih.gov/medlineplus/mplusdictionary.html) December 19, 

2003. 

The term "topical" as used herein refers to the route of administration of 

a dermatological composition that involves direct application to the body part 

25 being treated, e.g., the skin. Examples oftopical application include application 

to the skin of creams, lotions, gels, ointments or other semisolids to rub-on, 

solutions to spray, or liquids to be applied by an applicator. Rinse-off 

application with washes, cleansers, or shampoos are also examples of topical 

application. Typically, areas ofthe body suitable for application of the 

30 dermatological composition include the skin of the face, throat, neck, scalp, 

chest, back, ears, and other skin sites where dermatological conditions may 

occur. 

As used herein, the term "treat", "treatment", or "treating" refers to the 

reduction in number and/or severity of symptoms, including individual skin 

Mylan (IPR2019-01095) MYLAN1017, p. 129



130

wo 2009/061298 PCT/US2007/023468 
9 

lesions; prevention of the development of symptoms, including skin lesions; or 

global improvement in the appearance of symptoms, including skin lesions. 

The invention described herein is directed to methods of treating 

5 dermatological disorders in G6PD-deficient patients through use of a topical 

dapsone formulation. Aczone ™ gel, 5%, a topical formulation of dapsone, was 

developed to deliver therapeutic concentrations of dapsone to the skin. The 

United States Food and Drug Administration (US FDA) approved Aczone™ gel, 

5%, for the treatment of acne vulgaris, but required certain language in the 

10 package insert due to the US FDA's concern that this drug carries a significant 

risk of serious hematological adverse effects, including hemolysis, in G6PD

deficient patients. 

The US FDA required that the Aczone™ gel, 5%, label state that all 

patients should be screened for G6PD deficiency prior to initiation of Aczone™ 

15 treatment, with routine monitoring of complete blood counts and reticulocyte 

counts during treatment with Aczone™ in those patients identified as having a 

history of anemia and predisposition to increased hemolytic effect with dapsone 

(e.g., G6PD deficiency). While previous clinical studies did not demonstrate 

evidence of clinically significant anemia, an increased reticulocyte count and a 

20 decreased hemoglobin level were noted to be associated in a G6PD deficient 

patient treated with Aczone™ gel, 5% for acne vulgaris. 

The methods and compositions ofthe invention described herein 

demonstrate the unexpected result that treatment of G6PD-deficient patients with 

the Aczone™ gel, 5%, formulation does not result in adverse hematological 

25 effects. 

Dapsone 

Dapsone was first synthesized in 1908 and has been used medically as an 

antibiotic and an anti-inflammatory. Dapsone is a bis(4-aminophenyl)sulfone 

30 also known as 4',4'-diaminodiphenyl sulfone, 4,4'-sulfonylbisbenzeneamine, 4,4'

sulfonyldianiline, and diaphenylsulfone. Dapsone has been used orally for the 

treatment of acne (Ross 1961) and been found to have a minimum inhibitory 

concentration with regard toP. acnes of about 1 microgram per milliliter 

(Godowski et al., 2000). 
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Dapsone analogs and related compounds have been described in U.S. Pat. 

Nos. 4,829,058 and 4,912,112 to Seydel et al. The '058 patent discloses 

substituted bis( 4-aminophenyl)sulfones useful for inhibiting growth of bacteria, 

mycobacteria, and plasmodia. Some of these compounds were also tested against 

5 dapsone for toxicity and anti-inflammatory activity (Coleman et al., 1996a). In 

the '112 patent, substituted 2,4-diamino-5-benzyl pyrimidines having 

antimicrobial activity particularly against mycobacteria are described. Some of 

these compounds were also tested against dapsone for toxicity (Coleman et al., 

1996b) and anti-inflammatory activity (Coleman et al., 1997). The teachings of 

10 these references in combination with subsequent publications showed that these 

analogs and related compounds have activity similar to dapsone and would be 

expected to have similar treatment efficacy. 

15 

Topical Dapsone Compositions 

The present invention comprises compositions for application to the skin 

of G6PD-deficient patients. The compositions comprise microparticulate 

dapsone precipitates in adjustable ratios ofmicroparticulate to dissolved 

dapsone. The invention also comprises methods for preparation of the 

compositions, and methods for treatment of skin conditions in G6PD-deficient 

20 patients using the compositions. The advantages of the present invention are 

appreciated in the treatment of skin conditions or diseases by using topical 

dapsone, thus minimizing the hematologic effects associated with oral dapsone 

treatment. The present invention is particularly effective in the treatment of 

acne. Because of the nature of the microparticulate dapsone in the composition, 

25 microparticulate dapsone will be retained in or above the stratum corneum and 

will therefore serve as a reservoir or provide drug action in the supracorneum 

zone. The dissolved dapsone will pass through the stratum corneum. 

Topical dapsone formulations have been described in U.S. Pat. No. 

5,733,572 to Unger et al., and U.S. Pat. Nos. 6,056,954; 6,056,955; 6,254,866; 

30 6,248,324; and 6,277,399 to Fischetti et al. A topical composition including 

dapsone for acne treatment has been described in U.S. Pat. Nos. 5,863,560, and 

6,060,085 to Osborne which are herein incorporated by reference in their 

entirety. 
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Clinical studies have shown that dapsone gel, 5% (Aczone™; QLT USA, 

Inc. Fort Collins, Colorado) (dapsone gel), is effective in the treatment of acne 

vulgaris (Draelos et al., 2007) and results in :::::;;1% of the systemic exposure that 

is seen with typical oral dapsone treatment (Thiboutot et al., 2007). 

5 Dapsone Topical Gel. In a preferred embodiment, a dermatological 

condition in a G6PD-deficient patient is treated by topically applying a 

dermatological composition that is part of a novel pharmaceutical carrier system 

of a semisolid aqueous gel, wherein the composition exhibits an optimal balance 

between dissolved dapsone that is available to cross through the stratum 

10 corneum to become systemically available, and microparticulate dapsone that is 

retained in or above the stratum corneum to serve as a reservoir or to provide 

dapsone to the supracorneum zone. The microparticulate dapsone may comprise 

a crystalline precipitant or an amorphous precipitant. 

Optimal balance is accomplished by having a semisolid gel carrier 

15 system in which microparticulate dapsone precipitates are formed in 

reproducible ratios with respect to the dissolved dapsone. For the composition to 

have a wide range of applicability, the microparticulate to dissolved dapsone 

ratio preferably should be no greater than five, at therapeutic levels of applied 

active dapsone. 

20 A composition having a microparticulate to dissolved dapsone ratio of 

less than two may provide the greatest amount of pharmaceutical available for 

immediate partition out of the stratum corneum and into the viable epidermis. 

This should provide minimum reservoir capacity, but may not maintain 

sustained delivery or provide maximum activity in the supracomeum zone. A 

25 composition having a microparticulate to dissolved dapsone ratio of two or 

greater may have a reduced amount of drug available for immediate partition out 

of the stratum corneum and into the viable epidermis. This provides maximum 

reservoir capacity, and maintains sustained delivery, providing maximum 

activity in the supracomeum zone. In an example of a dermatological 

30 composition of this inventive method, the ratio for microparticulate dapsone to 

dissolved dapsone should be no greater than 50, preferably no greater than 10, 

and most preferably no greater than 5. Drug delivery from the 

microparticulate/dissolved dapsone formulation may be optimized to provide 

higher levels of drug to the supracomeum zone, while maintaining the level of 
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drug partitioning out of the stratum corneum and into the viable epidermis, 

despite 10-fold increases in the amount of pharmaceutical applied to the skin. 

Thickening agents include polymer thickeners. Polymer thickeners that 

may be used include those known to one skilled in the art, such as hydrophilic 

5 and hydroalcoholic gelling agents frequently used in the cosmetic and 

pharmaceutical industries. Preferably, the hydrophilic or hydroalcoholic gelling 

agent comprises "CARBOPOL ®,(B. F. Goodrich, Cleveland, Ohio), 

"HYPAN®" (Kingston Technologies, Dayton, N.J.), "NATROSOL ®, (Aqualon, 

Wilmington, Del.), "KLUCEL ®, (Aqualon, Wilmington, Del.), or 

10 "STABILEZE®" (ISP Technologies, Wayne, N.J.). Preferably, the gelling agent 

comprises between about 0.2% to about 4% by weight of the composition. More 

particularly, the preferred compositional weight percent range for 

"CARBOPOL ®, is between about 0.5% to about 2%, while the preferred weight 

percent range for "NATROSOL ®n and "KLUCEL ®n is between about 0.5% to 

15 about 4%. The preferred compositional weight percent range for both 

"HYPAN®" and "STABILEZE®" is between about 0.5% to about 4%. 

"CARBOPOL ®,is one of numerous cross-linked acrylic acid polymers 

that are given the general adopted name carbomer. These polymers dissolve in 

water and form a clear or slightly hazy gel upon neutralization with a caustic 

20 material such as sodium hydroxide, potassium hydroxide, triethanolamine, or 

other amine bases. "KLUCEL ®, is a cellulose polymer that is dispersed in water 

and forms a uniform gel upon complete hydration. Other preferred gelling 

polymers include hydroxyethylcellulose, hydroxypropylcellulose, cellulose gum, 

MV NMA copolymers, MVEIMA decadiene crosspolymer, PVM/MA 

25 copolymer, or a combination thereof. 

Preservatives may also be used in this dermatological composition and 

preferably comprise about 0.05% to 0.5% by weight of the total composition. 

The use of preservatives assures that if the product is microbially contaminated, 

the formulation will prevent or diminish microorganism growth. Some 

30 preservatives useful in this invention include methylparaben, propylparaben, 

butylparaben, chloroxylenol, sodium benzoate, DMDM Hydantoin, 3-Iodo-2-

Propylbutyl carbamate, potassium sorbate, chlorhexidine digluconate, or a 

combination thereof. 
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Titanium dioxide may be used as a sunscreen to serve as prophylaxis 

against photosensitization. Alternative sunscreens include methyl cinnamate. 

Moreover, BHA may be used as an antioxidant, as well as to protect 

ethoxydiglycol and/or dapsone from discoloration due to oxidation. An alternate 

5 antioxidant is BHT. 

In one embodiment, the dermatological composition that is applied 

comprises a semi-solid or gel-like vehicle that may include a polymer thickener, 

water, preservatives, active surfactants or emulsifiers, antioxidants, sunscreens, 

and a solvent or mixed solvent system. 

10 In a preferred embodiment, the dermatological composition includes a 

thickening agent; water; a high-boiling, nonionic organic solvent; a preservative; 

dapsone in a microparticulate and dissolved state; and a base solution. 

Ethoxydigylcol and 1-methyl-2-pyrollidone are preferred solvents for use in the 

topically applied dermatological composition. Sodium hydroxide is a preferred 

15 base for use in the topically applied dermatological composition. The solvent or 

mixed solvent system is important to the formation of the microparticulate to 

dissolved dapsone ratio. The formation of the microparticulate, however, should 

not interfere with the ability of the polymer thickener or preservative systems to 

perform their functions. 

20 In one embodiment, the dermatological composition includes about 0.5% 

to 4.0% carbomer and about 0.5% to 10% dapsone that exists in both a dissolved 

state and a microparticulate state. In some embodiments, the dermatological 

composition comprises about 1% carbomer, about 80-90% water, about 10% 

ethoxydiglycol, about 0.2% methylparaben, and about 0.3% to 5.0% dapsone 

25 including both microparticulate dapsone and dissolved dapsone, and about 2% 

caustic base material. More particularly, the carbomer may include 

"CARBOPOL ® 980" and the caustic base material may include sodium 

hydroxide solution. 

In a preferred embodiment, the composition comprises dapsone and 

30 ethoxydiglycol, which allows for an optimized ratio ofmicroparticulate drug to 

dissolved drug. This ratio determines the amount of drug delivered, compared to 

the amount of drug retained in or above the stratum corneum to function in the 

supracomeum domain. The system of dapsone and ethoxydiglycol may include 

purified water combined with "CARBOPOL ®., gelling polymer, methylparaben, 
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propylparaben, titanium dioxide, BHA, and a caustic material to neutralize the 

"CARBOPOL ®., 

In one embodiment, the dermatological composition that is applied 

comprises about 0.5% to 4.0% carbomer; about 73.8 to 82.3% water; about 10% 

5 ethoxydiglycol; about 0.2% methylparaben; about 5% to 10% dapsone in a 

microparticulate and dissolved state; and about 2% to sodium hydroxide 

solution. In another embodiment, the dermatological composition comprises 

about 1% carbomer; about 81.8% water; about 10% ethoxydiglycol; about 0.2% 

methylparaben; about 5% dapsone in a microparticulate and dissolved state; and 

10 about 2% sodium hydroxide solution. In one preferred embodiment, the 

composition comprises about 0.5% to 4.0% carbomer; about 53.8% to 84.2% 

water; about 10% to 30% ethoxydiglycol; about 0.2% methylparaben; about 5% 

to 10% dapsone in a microparticulate and dissolved state; and about 0.1% to 2% 

sodium hydroxide solution. 

15 In a more preferred embodiment, the dermatological composition that is 

applied comprises about 0.85% carbomer, about 66.95% water, about 25% 

diethylene glycol monoethyl ether (i.e., ethoxydiglycol), about 0.2% 

methylparaben, about 5% dapsone, and about 0.2% sodium hydroxide solution. 

Dapsone Topical Cream or Lotion. In another embodiment, dapsone 

20 may be applied as a topical cream or lotion in which dapsone is dissolved or 

dispersed or both partially dissolved and partially dispersed. Topical creams or 

lotions may be either oil-in-water emulsions or water-in-oil emulsions. The oil 

phase may include but is not limited to fatty alcohols, acids, or esters such as 

cetyl palmitate, cetyl alcohol, stearyl alcohol, stearic acid, isopropyl stearate, 

25 glycerol stearate, mineral oil, white petrolatum, or other oils alone or in 

combination. 

Emulsifiers that may be added to the composition include, but are not 

limited to, steareth 20, ceteth 20, sorbitan sesquioleate, sorbitan mono-oleate, 

propylene glycol stearate, dosium lauroyl sarcosinate, polysorbate 60, or 

30 combinations. Preservatives, antioxidants, fragrances, colorants, sunscreens, 

thickeners, and other additives required to achieve pharmaceutical or 

cosmetically acceptable or preferred product may also be included. However, 

topical creams and lotions are not limited to these components since one skilled 
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in the art will be aware of additional components useful in the formulation of 

topical creams and lotions. 

Dapsone Topical Solution or Suspension. In another embodiment, 

dapsone may be applied as a solution or suspension. These are fluid solvent or 

5 mixed-solvent systems including, but not limited to, water, ethanol, propylene 

glycol, glycerol, polyethylene glycol, ethyl acetate, propylene carbonate, n

methyl pyrolidone, triethanolamine, 1 ,4-butanediol, triacetin, diacetin, dimethyl 

isosorbide alone or in combination. Preservatives, antioxidants, fragrances, 

colorants, sunscreens, thickeners, suspending agents, enhancers, and other 

10 additives required to achieve pharmaceutically or cosmetically acceptable or 

preferred product may also be included. Again, topical solutions or suspensions 

are not limited to these components, since one skilled in the art will be aware of 

additional components useful in the formulation of topical solutions or 

suspensiOns. 

15 Other Dapsone Topical Formulations. Dapsone may also be applied 

using a pharmaceutical or cosmetic carrier form such as an ointment, roll-on or 

stick product, micro-emulsion, shake powder, an aerosolized spray or mousse, a 

pump spray or mousse, or bath additive. Examples of ointments include 

essentially non-aqueous mixtures of petrolatum, lanolin, polyethylene glycol, 

20 plant or animal oils, either hydrogenated or otherwise chemically modified. An 

ointment may also contain a solvent in which dapsone is either fully or partially 

dissolved. Additional pharmaceutical carriers will be known to those skilled in 

the art and this list should not be considered to be limiting. 

25 Method for Preparing the Dapsone Dermatological Composition 

The present invention also provides methods for preparing the 

dermatological compositions described above. In a general form, the method for 

producing a dermatological gel composition having dissolved dapsone and 

microparticulate dapsone precipitates comprises the steps of completely 

30 dissolving dapsone in a solvent or solvent mixture; adding and adequately 

dispersing a polymeric thickener in water; and combining the dissolved dapsone 

with the dispersed polymeric thickener. Alternatively, water may be slowly 

added to the dissolved dapsone, followed by the addition of a polymeric 
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thickener. Ethoxydigylcol and 1-methyl-2-pyrollidone are preferred solvents for 

use in the topically applied dermatological composition. 

In one preferred embodiment, the method for preparing a topically 

applied dermatological composition having dissolved and microparticulate 

5 dapsone comprises the steps of forming a homogenous dispersion by stirring 

purified water vigorously enough to form a vortex and sifting gel polymer into 

the vortex formed in the water while continuing to stir; forming a pharmaceutical 

component by dissolving methyl paraben and/or propylparaben in 

ethoxydiglycol by mixing to form a solution, and mixing dapsone with the 

10 solution until the pharmaceutical is dissolved; mixing the pharmaceutical 

component with the homogenous dispersion to form a microparticulate dapsone 

dispersion; and adding a caustic material. 

In a preferred embodiment, the method for preparing the topically 

applied dermatological composition having dissolved and microparticulate 

15 dapsone comprises the following steps: a polymer thickener component is 

prepared by charging 66.95 grams of purified water to a vessel suitable to 

contain I 00 grams of finished semisolid product, and slowly sifting 0.85 g of 

"CARBOPOL® 980" into a vortex formed by rapidly stirring the purified water. 

When a homogeneous dispersion of "CARBOPOL® 980" and water is formed, 

20 stirring is reduced to minimize air entrapment. Next, an active pharmaceutical 

component is prepared by charging an appropriately sized container with 25 g of 

ethoxydiglycol, then 0.2 g of methylparaben are added to the ethoxydiglycol and 

mixed until all of the crystalline solid is dissolved. 5.0 g dapsone is added to the 

ethoxydiglycol and mixed until the drug is completely dissolved. The polymer 

25 thickener component is added to the pharmaceutical component with mixing, 

immediately resulting in the formation of crystalline microparticles. Once the 

dispersion is homogenous, 2.0 grams of a 10% w/w aqueous sodium hydroxide 

solution are added to neutralize the CARBOPOL® 980 and form the gel. 

The order in which reagents are combined may be important, depending 

30 on the particular reagents necessary for the target mixture. For example, after a 

pharmaceutical such as dapsone is dissolved in a solvent such as ethoxydiglycol, 

water may be slowly added to the dapsone in the ethoxydiglycol solution, or the 

dapsone in ethoxydiglycol solution may be added to the water with mixing. 

Adding the dapsone in ethoxydiglycol solution to water may result in less 
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polydispersity in the size of the microparticulates than adding water to the 

dapsone in ethoxydiglycol solutions. The carbomer is generally dispersed in the 

water component of the formulation, while the remaining ingredients will be 

dissolved or dispersed in whichever of the two components are best for 

5 dissolving or dispersing the ingredient. For example, it is suggested to dissolve 

methylparaben, propylparaben, and BHA in ethoxydiglycol. After the 

ethoxydiglycol component and water component are combined, neutralizer is 

added to formulate the gel. 

The compositions of the present invention may further comprise other 

10 optional ingredients that may modify the physical, chemical, cosmetic or 

aesthetic characteristics of the compositions. The compositions may also further 

comprise optional inert ingredients. Many such optional ingredients are known 

for use in topical, including anti-acne compositions, and may also be used in the 

• topical compositions herein, provided that such optional materials are 

15 compatible with the essential materials described herein, or do not otherwise 

unduly impair product performance. 

The relative percentages for each of the reagents used in the present 

invention may vary depending upon the desired strength of the target 

formulation, gel viscosity, and the desired ratio of microparticulate to dissolved 

20 dapsone. Unless otherwise designated, all reagents listed above are commonly 

known by one of ordinary skill in the art and are commercially available from 

pharmaceutical or cosmetic excipient suppliers. 

Dermatological conditions 

25 The methods described herein treat dermatological conditions in G6PD-

deficient patients by the topical application of a dermatologic composition 

comprising dapsone. In a preferred embodiment, acne conditions, e.g., 

inflammatory acne lesions and non-inflammatory acne lesions, are treated. In 

other embodiments, rosacea is treated. 

30 Acne. Acne is chronic pilosebaceous unit inflammation associated with 

the face and trunk, usually occurring in adolescence due to complex interactions 

of androgens and bacteria. For the adolescent, circulating androgen results in 

significantly increased sebum production. The sebaceous glands dramatically 

enlarge and excrete more sebum than the immature pilosebaceous canals can 
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accommodate. The follicular canal contains keratinous material, i.e., dead skin 

cells, from the wall of the canal, sebum from the sebaceous glands, and bacteria, 

predominately Propionibacterium acnes. The P. acnes feed upon the sebum, 

converting triglycerides to fatty acids, and dramatically increase in number due 

5 to an increase in volume of the nutrition source. The increase in constricted 

immature ducts and bacterial waste products results in plugged follicles and 

subsequent typical acne inflammation. 

When the follicular canal becomes blocked, a comedone is formed. The 

primary manifestation of non-inflammatory acne is the closed comedone, which 

10 are small, circumscribed, elevated lesions of the follicle that are often without a 

visible central plug. Closed comedones (whiteheads) are non-inflammatory acne 

lesions. Open comedones (blackheads) consist of small follicular lesions having 

a central black keratin plug as a result of oxidation of melanin pigment. Open 

comedones develop from closed comedones as the orifice dilates. The open 

15 comedone is not an inflammatory lesion unless traumatized, i.e. picked at, by the 

patient. Comedones, either open or closed, are non-inflammatory. While the 

comedone is the primary lesion of acne, comedones are not unique to acne since 

they may be seen in other conditions such as senile comedones or trophic skin 

resulting from x-ray therapy. 

20 Closed comedones are potential precursors to large inflammatory lesions. 

The dead skin cells of the comedone are permeated with lipid and P. acnes, and 

as the follicle dilates from the expanding mass of keratin and lipid, inflammation 

develops along the follicular wall. This can lead to follicular wall rupture which 

extrudes the entire contents of the comedone into the dermis, generating a 

25 greater inflammatory response. Inflammatory lesions can be small papules with 

an encircling inflammatory region or, depending on the site and extent of the 

rupture, a pustule or large tender nodule may form. Papules, pustules and 

nodules are the three clinical descriptions for inflammatory acne. 

As summarized by Strauss ( J. S. Strauss. (1991). "Biology of the 

30 Sebaceous Gland and Pathophysiology of Acne Vulgaris," Chapter 13 in 

Pathophysiology of Dermatologic Diseases, Second Edition. N. A. So tor and H. 

Baden eds., McGraw-Hill, New York: pp. 195-210) there are four principles of 

acne therapy: 1) correct the pattern of altered keratinization within the follicle; 2) 

decrease sebaceous gland activity; 3) decrease the P. acnes population and/or 
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decrease the generation of inflammatory substances by the bacterial population; 

and 4) produce non-inflammatory effects. 

Topical retinoids such as tretinoin primarily function by correcting 

altered patterns of keratinization. Oral isotretinoin (13-cis retinoic acid) 

5 primarily functions by decreasing sebaceous gland activity. Known antibiotic 

therapies such as oral minocycline or topical clindamycin primarily function by 

reducing the numbers or activity of P. acnes. 

Acne is one condition where a highly specialized topical drug delivery is 

needed. Ideally, a topical active agent would be primarily delivered into the 

10 pilosebaceous unit, with only minimal active crossing of the skin barrier. Intact 

stratum corneum lines the upper third of the pilosebaceous unit, and it is into this 

upper third of the hair follicle that the sebaceous duct secretes sebum. Thus, a 

need exists for an acne treatment that maximizes drug levels in the upper third of 

the pilosebaceous unit. 

15 Additionally, when an active agent is used to treat acne, it is important to 

increase the level of drug that will cross the intact stratum corneum lining the 

upper third of the pilosebaceous unit. By definition, inflammation is the response 

of the viable epidermis to irritants and sensitizers. In order to reduce the amount 

of inflammation, the active pharmaceutical must penetrate past the stratum 

20 corneum and interfere with the cascade of inflammatory events. Ideally, 

delivery of an anti-inflammatory for acne requires that steady-state levels be 

sustained. The delivery system described herein provides dapsone above the 

stratum corneum and below the stratum corneum. 

In one preferred embodiment of the invention, a method for treating acne 

25 in G6PD-deficient patients is employed by topically applying dapsone. 

Specifically, the invention includes a method for reducing the number of 

inflammatory acne lesions in G6PD-deficient patients by topically applying a 

dermatological composition comprising dapsone. The invention also includes a 

method for reducing the number of non-inflammatory acne lesions in G6PD-

30 deficient patients by topically applying a dermatological composition comprising 

dapsone. Furthermore, in another embodiment, a method is provided for 

topically applying a dermatological composition comprising dapsone to prevent 

closed comedones (non-inflammatory acne) from becoming inflamed papules, 
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pustules, or nodules in G6PD-deficient patients. However, if the follicular canal 

ruptures, dapsone would also help to reduce the resultant inflammation. 

Rosacea. Rosacea is estimated to affect over 45 million people 

worldwide. Early stages of rosacea are characterized by erythema (flushing and 

5 redness) on the central face and across the cheeks, nose, or forehead but can also 

less commonly affect the neck and chest. As rosacea progresses, erythema, 

telangiectasia (dilation of superficial blood vessels on the face), red domed 

papules (small bumps) and pustules, red gritty eyes, burning and stinging 

sensations, and in some advanced cases, a red lobulated nose (rhinophyma) 

10 develop. The disorder can co-exist with acne vulgaris and/or seborrheic 

dermatitis. 

There are four identified rosacea subtypes (Wilkin et al., 2004) and 

patients may have more than one subtype present. First, 

erythematotelangiectatic rosacea is characterized by permanent redness 

15 (erythema) with a tendency to flush and blush easily. It is also common to have 

small blood vessels visible near the surface of the skin (telangiectasias) and 

possibly burning or itching sensations. Second, papulopustular rosacea is 

characterized by some permanent redness with red bumps (papules) with some 

pus filled (pustules) (which typically last 1-4 days). Third, phymatous rosacea 

20 is most commonly associated with rhinophyma, an enlargement of the nose. 

Symptoms include thickening skin, irregular surface nodularities, and 

enlargement. Phymatous rosacea can also affect the chin (gnatophyma), 

forehead (metophyma), cheeks, eyelids (blepharophyma), and ears ( otophyma; 

Jansen and Plewig 1998). Small blood vessels visible near the surface of the 

25 skin (telangiectasias) may be present. Fourth, ocular rosacea is characterized by 

red, dry and irritated eyes and eyelids. Some other symptoms include foreign 

body sensations, itching and burning. 

Rosacea may be triggered by episodes of skin flushing and blushing. 

Exposure to temperature extremes, strenuous exercise, heat from sunlight, severe 

30 sunburn, stress, anxiety, cold wind, moving to a warm or hot environment from a 

cold one, and foods and drinks containing alcohol, caffeine, histamines, spices, 

and antioxidants, can trigger flushing and blushing that contribute to the 

development of rosacea. 
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Other Dermatological Conditions. In other embodiments of the 

invention, a topical dapsone formulation is used to treat G6PD-deficient patients 

suffering from impetigo, erythrasma, erysipelas, rosacea (perioral dermatitis, 

rhinophyma), furuncles, carbuncles, alopecia, panniculitis, psoriasis, dermatitis, 

5 cysts, bullous diseases (pemphigus vulgaris, bullous pemphigoid, and herpes 

gestationis ), collagen vascular diseases (dermatomyositis, systemic lupus 

erythematosus, eosinophilic fasciitis, relapsing polychondritis, and vasculitis), 

sarcoidosis, Sweet's disease, lichen planus, hirsutism, toxic epidermal 

necrolysis, dermatitis herpetiformis, eczema, atopic dermatitis, seborrhoeic 

10 dermatitis (dandruff, cradle cap), diaper rash, urushiol-induced contact 

dermatitis, erythroderma, lichen simplex chronicus, prurigo nodularis, itch, 

pruritus ani, nummular dermatitis, dyshidrosis, pityriasis alba, parapsoriasis 

(pityriasis lichenoides et varioliformis acuta, pityriasis lichenoides chronica), 

pityriasis rosea, pityriasis rubra pilaris, urticaria (dermatographic urticaria, 

15 cholinergic urticaria), erythema (erythema nodosum, erythema multi forme, 

Stevens-Johnson syndrome, toxic epidermal necrolysis, erythema annulare 

centrifugum, erythema marginatum), sunburn, actinic keratosis, polymorphous 

light eruption, radiodermatitis, erythema ab igne, nail disease, onychogryposis, 

Beau's lines, yellow nail syndrome, follicular disorders, alopecia areata (alopecia 

20 universalis), androgenic alopecia, telogen effluvium, lichen planopilaris, 

trichorrhexis nodosa, hypertrichosis (hirsutism), epidermoid cysts, sebaceous 

cysts, pseudofolliculitis barbae, hidradenitis suppurativa, miliaria, anhidrosis, 

body odor, chromhidrosis, vitiligo, melasma, freckles, cafe au lait spots, 

lentigo/liver spots, seborrheic keratosis, acanthosis nigricans, callus, pyoderma 

25 gangrenosum, bedsores, keloids, granuloma annulare, necrobiosis lipoidica, 

granuloma faciale, morphea, calcinosis cutis, sclerodactyly, ainhum or livedoid 

vasculitis. 

While the dermatological conditions described herein serve as examples 

of how therapeutic approaches can require dramatically different drug delivery 

30 profiles, all skin diseases are best treated by a particular drug delivery strategy 

tailored specifically to the pharmaceutical and the particular disease. Some 

diseases are best treated using pulsed or spiked delivery in which high levels of 

drug are delivered in a short period of time. This type of treatment saturates 

receptor sites and provides maximum microbial or viral replication inhibition, 
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thus providing optimal therapy for certain diseases. Conversely, a cosmetic, 

topical, or transdermal product that provides steady state active pharmaceutical 

delivery while minimizing excipient delivery provides the preferred skin 

delivery profile for other diseases. Thus, the carrier system described herein, 

5 which can be adjusted to optimize the delivery profile for the pharmacology of 

the active drug and the nature of the disease state, advances the effectiveness of 

pharmaceutical products applied to the skin of G6PD-deficient patients. 

The dapsone dermatological composition is typically applied to affected 

skin once or twice daily, but may be applied more frequently, depending on the 

10 severity of the condition. Hence, application may be as often as 3, or 4, or 5, or 

6 times during a day, or even more. Typically, for most persons affected with 

acne, application once or twice during a day is sufficient. 

The initial dosage, including frequency of the topical application and the 

length of the initial treatment period, can be determined depending on the 

15 specific type of dermatological condition, severity of the disease, and the 

response of the patient to the medication. The application should be repeated on 

a regular basis for at least 2 weeks in some embodiments, for at least 3 weeks in 

some embodiments, for at least 4 weeks in some embodiments, for at least 5 

weeks in some embodiments, for at least 6 weeks in some embodiments, for at 

20 least 7 weeks in some embodiments, for at least 8 weeks in some embodiments, 

for at least 9 weeks in some embodiments, for at least 10 weeks in some 

embodiments, for at least 11 weeks in some embodiments, for at least 12 weeks 

in some embodiments, or longer in some embodiments. After elimination or 

reduction of the symptoms of the dermatological condition, application may be 

25 continued, or may be reduced to fewer times a day and/or fewer days a week to 

maintain the condition of the skin. 

The dermatological compositions described herein can be sold as a kit 

wherein the composition is packaged in a container, such as a plastic container. 

Written instructions on how to use the dermatological composition in accordance 

30 with the present invention are included on or associated with the container, 

which provides instructions for treating dermatological conditions in G6PD

deficient patients. 
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The invention will be further described by reference to the following 

detailed, non-limiting examples. 

Example 1 

Hematologic Safety of Dapsone Topical Gel, 5% 

Methods 

Study Design. The study was a double-blind, randomized, vehicle

controlled, crossover, post-approval commitment study. Subjects were equally 

10 randomized into 1 of2 sequences of treatment according to a computer

generated randomization scheme: dapsone gel followed by vehicle gel or vehicle 

gel followed by dapsone gel. The vehicle gel consisted of the same inactive 

ingredients as the dapsone gel. After washing with a standard, nonmedicated 

cleanser (Cetaphil, Galderma Laboratories, LP), subjects applied a thin film of 

15 the study treatment twice daily (once in the morning and once at night) to the 

entire face and, as required, to acne-affected areas of the neck, shoulders, upper 

chest, and upper back. Subjects applied each treatment for a period of 12 weeks, 

with a 2-week washout period between treatments and a 2-week follow-up 

period following the last treatment, for a total study duration of 28 weeks. 

20 

Study Treatment. The method for preparing the topically applied 

dermatological composition having dissolved and microparticulate dapsone 

comprised the following steps: a polymer thickener component was prepared by 

charging 66.95 grams of purified water to a vessel suitable to contain 100 grams 

25 of finished semisolid product, and slowly sifting 0.85 g of "CARBOPOL® 980" 

into a vortex formed by rapidly stirring the purified water. When a homogeneous 

dispersion of "CARBOPOL® 980" and water was formed, stirring was reduced 

to minimize air entrapment. Next, an active pharmaceutical component was 

prepared by charging an appropriately sized container with 25 g of 

30 ethoxydiglycol, then 0.2 g of methylparaben were added to the ethoxydiglycol 

and mixed until all of the crystalline solid was dissolved. 5.0 g dapsone was 

added to the ethoxydiglycol and mixed until the drug was completely dissolved. 

The polymer thickener component was added to the pharmaceutical component 

with mixing, immediately resulting in the formation of crystalline microparticles. 
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Once the dispersion was homogenous, 2.0 grams of a 10% w/w aqueous sodium 

hydroxide solution were added to neutralize the CARBOPOL® 980 and form the 

gel. 

5 Subjects. The subjects were age ;;:i2 years, had a diagnosis ofG6PD 

deficiency (defined as having G6PD enzyme activity below the lower limit of 

normal; refer to Laboratory and Safety Assessments below), and had a diagnosis 

of acne vulgaris (defined as having at least 20 inflammatory and/or 

noninflammatory lesions, with at least 10 lesions located on the face). Subjects 

10 were excluded if they had severe cystic acne or acne conglobata, had received 

treatment with isotretinoin within 3 months of baseline, or were using other 

topical and/or systemic medications for acne at the time of study entry. Subjects 

were also excluded if they had a predisposition to anemia for other medical 

reasons, such as gastrointestinal bleeding or cancer. 

15 

Laboratory and Safety Assessments. Adverse events were collected 

throughout the study with standard interviewing techniques at each study visit. 

Blood tests were scheduled for the baseline, 2-week, and 12-week time points of 

each treatment period to measure plasma dapsone and n-acetyl dapsone 

20 concentrations and evaluate clinical chemistry and hematology parameters. 

Lesion counts were assessed for efficacy at selected time points. 

Blood samples from all subjects were tested for G6PD deficiency using a 

validated spectrophotometric assay performed with a commercially-available kit 

(Trinity Biotech PLC, Ireland). The laboratory's normal reference range for 

25 G6PD activity was 7.0 to 20.5 U/g Hb. Plasma dapsone and n-acetyl dapsone 

metabolite concentrations were measured by CANTEST BioPharma Services 

(Burnaby, British Columbia, Canada) using a validated liquid chromatography. 

tandem mass spectrometry method. The lower limit of quantification for this 

assay was 0.30 ng/mL; levels below the lower limit of quantification were 

30 assigned a value of zero for the summary analyses. All clinical chemistry and 

hematology tests were analyzed centrally by Quintiles Laboratories (Smyrna, 

Georgia, USA), which assigned a high or low flag to any values that were 

determined to be outside of the laboratory normal range. 
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Statistical Methods. The intent-to-treat (ITT) population was defined as 

all randomized subjects, the safety population was defined as all subjects who 

applied dapsone gel or vehicle gel at least once, and the safety-evaluable 

population was defined as all subjects who applied at least 50% of the required 

5 treatment applications and had the Week 2 blood draw in the first treatment 

period. To assess the risk ofhemolysis and hemolytic anemia, the following 

laboratory parameters were identified as important markers: hemoglobin, 

bilirubin, reticulocyte counts, haptoglobin, and lactate dehydrogenase (LDH). 

For each of these parameters, the values at each time point, changes from 

10 baseline at 2 and 12 weeks, and within-subject between-treatment differences in 

the values and changes from baseline were summarized with descriptive 

statistics (mean, standard deviation, median, minimum, and maximum). Two

sided 95% confidence intervals (CI) were also calculated for the changes from 

baseline and within-subject between-treatment differences in the change from 

15 baseline. In addition, the number and percentage of subjects with any of the 

following outcomes were determined for the 2-week and 12-week time point of 

each treatment period: a hemoglobin shift from normal or high to below normal 

or from low to normal or high; a hemoglobin reduction ;;::1 g/dL; an increase in 

bilirubin above the upper limit of normal; an increase in reticulocyte count above 

20 the upper limit of normal; a reduction in haptoglobin below the lower limit of 

normal; and a ;;::1 g/dL reduction in hemoglobin with concomitant increase in 

bilirubin, increase in reticulocytes, or reduction in haptoglobin. Unplanned 

correlation analyses between the changes in hemoglobin and changes in 

reticulocytes, bilirubin, haptoglobin, or LDH were performed with Pearson 

25 correlations. A preplanned subgroup analysis based on the degree of G6PD 

deficiency, which was defined as "severely deficient" ( ~ U/g Hb) and 

"deficient" (>2 U/g Hb up to the lower limit of normal at 7 U/g Hb) was 

performed for all variables related to the risk of hemolysis. 

30 Results 

Subject Disposition and Demographic Characteristics. A total of756 

subjects were screened for G6PD deficiency; 64 subjects (8.5%) were identified 

as G6PD-deficient and consented to participation (Figure 1). Ofthe 64 subjects 

in the intent-to-treat population, 63 comprise the safety population and 56 
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comprise the safety-evaluable population. Seventeen subjects did not complete 

the study, primarily for administrative reasons (loss to follow-up, voluntary 

withdrawal, treatment noncompliance, urticaria [not related to treatment], pre

existing anemia [protocol violation], pregnancy), but 1 of these subjects 

5 discontinued due to mild contact dermatitis. 

Baseline demographics and characteristics were similar between 

treatment groups. The majority of subjects were African American (88%; 56/64) 

and the mean age of subjects was 28 years (Table 1 ). Six adolescent subjects 

(9%) were enrolled in the study (age <16 years). The mean ofG6PD enzyme 

10 activity was 3.8 U/g Hb (range 0.7 to 6.9 U/g Hb). Fifteen subjects (23%) had 

severe G6PD-deficiency, defined as G6PD enzyme activity ~ U/g Hb, which 

represented the lower 30% of the below normal range; 14 of these subjects are, 

included in the safety-evaluable population. 
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Table 1. Demographic and Baseline Characteristics (Intent-To-Treat) 

Characteristic 

Total subjects, no. 

Age, mean± SD (range), y 

Women, no.(%) 

Ethnic group, no.(%) 

African American 

Asian 

Hispanic 

Other3 

Glucose-6-phosphate dehydrogenase (G6PD) 

enzyme activity 

Mean± SD (range), U/g Hb 

Severely deficient,b no. (%) 

Deficient,b no.(%) 

Inflammatory lesion count, no. 

Mean± SD (range) 

Noninflammatory lesion count, no. 

Mean± SD (range) 

Total lesion count,c no. 

Mean± SD (range) 

SD=standard deviation 

64 

28 ± 10 (12-61) 

35 (55) 

56 (88) 

4 (6) 

1 (2) 

3 (5) 

3.8 ± 1.9 (0.7-6.9) 

15 (23) 

49 (77) 

16.2 ± 12.5 (0-50) 

26.5 ± 25.4 (0-139) 

42.8 ± 27.8 (10-162) 

a The subjects who identified their ethnic group as "other" were Middle Eastern, 

5 mixed race (White + Black), and Haitian. 

10 

b Severely deficient is defined as s2 U/g Hb; deficient is defined as >2 U/g Hb 

up to the lower limit of normal at 7 U/g Hb 

c Total lesion count is the sum of inflammatory and noninflammatory lesion 

counts. 

Lesion Counts. Eficacy variables collected in this study were lesion 

counts (inflammatory, noninflammatory, and total). In all lesion categories, 
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Aczone TM -treated subjects experienced larger absolute reductions in lesions than 

vehicle-treated subjects after 12 weeks in the first treatment period. There was a 

higher percentage reduction in inflammatory lesion counts in Aczone ™ -treated 

subjects than vehicle-treated subjects (44% compared with 29%). Non-

S inflammatory lesion counts decreased by 5% in the Aczone™ group. 

This was a cross-over design study that enrolled subjects with a baseline 

lesion count of at least 20 (mean total lesion count was 42.8 lesions). The 

primary purpose of this study was to evaluate safety, and therefore no statistical 

tests were planned for comparisons of the efficacy variables. The lesion counts 

10 were lower at the baseline ofthe second treatment period compared with the 

first, which indicates that the clinical effects of treatment last longer than the 2-

week washout period and therefore, the evaluation of changes in lesion counts in 

treatment period 2 is confounded by the use of treatment during treatment period 

1. Because of this, it is most relevant to evaluate changes in lesion counts over 

15 the first treatment period only. 

After the first 12 weeks of the study, subjects treated with Aczone™ 

experienced a 44% drop in inflammatory lesion counts and 5% drop in non

inflammatory lesion counts. This pattern is consistent with the results from the 

pivotal phase 3 studies, in which Aczone™ demonstrated a larger effect on 

20 inflammatory lesions than noninflammatory lesions. Comparing Aczone™ and 

vehicle treatments in other lesion categories, it was observed that vehicle 

treatment in this study resulted in a better reduction in non-inflammatory lesion 

counts while the percentage reduction in total lesion count was similar between 

Aczone™ and vehicle. However, the absolute reduction in lesion counts was 

25 numerically better with Aczone™ treatment for all lesion categories. This 

variability in lesion counts is not unexpected given the small sample size of the 

study. 

Plasma Dapsone and Metabolite Concentrations. Dapsone and N-acetyl 

30 dapsone levels reached steady-state within 2 weeks of dapsone gel treatment and 

fell rapidly after the cessation of treatment. Mean plasma concentrations of 

dapsone were approximately 5 ng/mL at both 2 and 12 weeks of treatment, while 

mean plasma concentrations ofn-acetyl dapsone were approximately 2.5 ng/mL 

at each time point (Table 2). In subjects who applied dapsone gel in the first 
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5 

treatment period, dapsone levels were largely undetectable by the baseline of the 

vehicle treatment period and completely undetectable by Week 2 of vehicle 

treatment (n=25, median dapsone concentration was 0, maximum concentration 

was 1.18 ng/mL at Week 2). 

Table 2. Plasma Concentrations of Dapsone and N-Acetyl Dapsone for 

Subjects Treated with Dapsone Gel, 5% (Safety Population) 

Dapsone N-Acetyl Dapsone 

(nglmL) (nglmL) 

2 Weeks n 58 58 

Mean± SD 5.626 ± 6.101 2.767 ± 6.750 

Range 0.00-36.85 0.00-48.70 

12 Weeks n 51 51 

Mean± SD 5.295 ± 6.660 2.514 ± 4.792 

Range 0.00-30.58 0.00-26.88 

SD=Standard deviation 

Hemolysis-Related Laboratory Results. The primary hemolysis-related 

10 analysis was performed on the safety-evaluable data set (N=56). At 2 weeks of 

treatment, subjects treated with dapsone gel experienced a nominal mean 

decrease in hemoglobin from baseline of0.32 g/dL (95% confidence limits -0.47 

g/dL, -0.17 g/dL); no change from baseline was evident at 12 weeks of 

treatment (95% confidence limits -0.20 g/dL, 0.14 g/dL). In comparison, 

15 vehicle-treated subjects did not experience any changes in hemoglobin (Table 3). 

However, the within-subject between-treatment differences also show that 

subjects had hemoglobin values at 12 weeks of dapsone gel treatment that were 

similar to their level at 12 weeks of vehicle treatment. 

The number of subjects who had a ;::1 g/dL hemoglobin decrease was 

20 similar between vehicle and dapsone gel treatment at Week 2 (4 subjects [7%] 

on vehicle compared with 6 subjects [11 %] on dapsone gel). At Week 12, the 

number of subjects who had a ;::i g/dL decrease was also similar between vehicle 

and dapsone gel treatment (4 subjects [7%] on vehicle with 2 subjects [4%] on 
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dapsone gel). In addition, the range of hemoglobin changes from baseline was 

similar between vehicle and dapsone gel treatments, with changes in both 

positive and negative directions observed at each time point. The largest 

decrease in hemoglobin observed during the study occurred during vehicle 

5 treatment (1.7 gldL decrease at Week 2). 

After 2 weeks, hemoglobin shifts below normal were seen in 3 of 55 

subjects (5%) during vehicle treatment and 6 of 52 subjects (12%) during 

dapsone gel treatment (Table 3). However, for both treatment groups, all of the 

low hemoglobin values remained close to the normal range and none of these 

10 subjects were diagnosed clinically with anemia. After 12 weeks, 4 of 50 subjects 

(8%) on vehicle and 3 of 49 subjects (6%) on dapsone gel experienced a 

hemoglobin shift to below the lower limit of normal. Three subjects experienced 

a shift in hemoglobin to below normal during both the vehicle and the dapsone 

gel treatment periods. 
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Table 3. Hemoglobin Values, Changes from Baseline, and Shifts from Normal (Safety Evaluable Population) 

Visit 

Pretreatment 
Value, mean± SD (g/dL) 

2 Weeks 
Value, mean± SD (g/dL) 
Change from baseline, mean ± SD 

Range 
95% confidence intervalb 

;;:i g/dL drop, no./n (%t 
Shift to below normal, no .In (%)d 

12 Weeks 
Value (g/dL), mean± SD 
Change from baseline, mean ± SD 

Range 
95% confidence intervalb 

;;:i g/dL drop, no./n (%)c 
Shift to below normal, no./n (%)d 
SD=standard deviation 

Treatment Groul! 
Vehicle gel 

n=56 
13.36 ± 1.25 

n=55 
13.34 ± 1.25 
0.01 ± 0.64 
-1.7 to 1.4 
(-0.16, 0.18) 
4/56 (7%) 
3/55 (5%) 

n==SO 
13.37 ± 1.38 
0.01 ± 0.64 
-1.5 to 1.6 
(-0.18, 0.19) 
4/56 (7%) 
4/50 (8%) 

Dapsone gel, 
5% 

n==53 
13.44 ± 1.34 

n==53 
13.12 ± 1.36 
-0.32 ± 0.55 
-1.5 to 1.5 
(-0.47, -0.17) 
6/56 (11%) 
6/52 (12%) 

n=SO 
13.42 ± 1.24 
-0.03 ± 0.59 
-1.5 to 1.4 
(-0.20, 0.14) 
2/56 (4%) 
3/49 (6%) 

Within-Subject 
Difference a 

n=53 
-0.062 ± 0.593 

n=52 
0.238 ± 0.696 
0.316 ± 0.957 
-2.4 to 2.5 
(0.047, 0.585) 

n=46 
-0.024 ± 0.639 
0.044 ± 0.913 
-2.0 to 2.4 
(-0.230, 0.319) 

a Difference is calculated as the vehicle value minus the dapsone gel value in the same subject 
b Confidence intervals are for the change from baseline (pretreatment value) 
c Denominators are the number of subjects at baseline 
d Based on observed data 
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The changes in hemoglobin observed at week 2 were not correlated with 

plasma dapsone levels or grams per day of dapsone gel use (average use was I 

g/day). The changes in hemoglobin at week 2 were also not correlated with 

changes in bilirubin, reticulocytes, haptoglobin, or LDH (Figures 2 to 5). 

5 Correlation analyses showed that the regression lines between changes in 

bilirubin or haptoglobin and changes in hemoglobin slope in the opposite 

direction from those expected for hemolysis (ie, bilirubin would be expected to 

increase and haptoglobin would be expected to decrease in parallel with a 

decrease in hemoglobin) (Figures 2 and 4). No subjects experienced any 

10 concomitant changes ofreticulocytes, haptoglobin, or LDH at 2 or 12 weeks of 

dapsone gel treatment. The various analyses ofhemoglobin described above 

were similar between the safety evaluable and the safety populations of the 

study. 

Two subjects experienced a change in hemoglobin of ;;:I gldL with a 

15 concomitant increase of bilirubin to above the upper limit of normal (1 subject at 

2 weeks of dapsone gel treatment and the other subject at 12 weeks). Neither 

subject experienced any other laboratory changes, particularly in the sensitive 

hemolysis marker haptoglobin, or clinical signs of hemolytic anemia. In 

addition, the subject with the changes at week 12 had similarly high bilirubin 

20 levels at week 2 of dapsone gel treatment and at week 12 of vehicle gel 

treatment, with no concomitant change in hemoglobin at these time points. 

Changes in hemoglobin and other hemolysis parameters were also 

examined in various subgroups including G6PD enzyme activity, race, gender, 

and age. All of these subgroups demonstrated a similar pattern of changes in 

25 laboratory parameters as described for the safety-evaluable population. In 

particular, subjects who were severely G6PD-deficient ( SZ U/g Hb) did not 

appear to be at higher risk for changes in hemoglobin or other parameters (Table 

4). 
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Table 4. Hemoglobin, Bilirubin, Reticulocyte, Haptoglobin, and Lactate Dehydrogenase Levels by Severity of G6PD Enzyme Activity 

Parameter 

Hemoglobin {g/dL)" 

Bilirubin (mg/dLt 

Reticulocytes (%) 

Visit 

Pretreatment 

2 Weeks 

12 Weeks 

Pretreatment 

2 Weeks 

12 Weeks 

Pretreatment 

2 Weeks 

12 Weeks 

G6PD Enzyme Activity" 

Severely Deficientb Deficientb 

(n=14) (n=42) 

Vehicle gel Dapsone Vehicle gel Dapsone 

gel, 5% gel, 5% 

13.96 ± 0.80 13.97 ± 0.81 13.15 ± 1.32 13.25 ± 1.44 

13.91 ± 0.98 13.65 ± 0.79 13.14± 1.28 12.93 ± 1.48 

13.85 ± 0.85 13.86 ± 1.05 13.21 ± 1.50 13.24 ± 1.28 

0.7 ± 0.3 0.7± 0.2 0.5 ± 0.3 0.5 ± 0.3 

0.7 ± 0.3 0.8 ± 0.3 0.5 ± 0.2 0.6 ± 0.3 

0.8 ± 0.3 0.7 ± 0.4 0.6 ± 0.4 0.5 ± 0.3 

1.38 ± 0.42 1.29 ± 0.45 1.33 ± 0.63 1.31 ± 0.47 

1.31 ± 0.44 1.59 ± 0.57 1.35 ± 0.55 1.48 ± 0.51 

1.45±0.48 1.38 ± 0.53 1.39 ± 0.59 1.53 ± 0.61 

Haptoglobin (mg/dL)0 Pretreatment 93.57±35.86 99.23±30.13 118.10±53.89110.75±48.17 

2Weeks 107.86±29.66102.14±42.82117.00±48.42111.54±42.15 

12 Weeks 95.38 ± 32.05 96.43 ± 30.54 117.03 ± 53.64 120.57 ± 50.11 

Lactate dehydrogenase Pretreatment 166.5 ± 34.5 162.0 ± 31.3 177.5 ± 38.9 179.6 ± 35.8 
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Parameter 

(ill/L) 

G6PD=glucose-6-phosphate dehydrogenase 

a Value ± standard deviation 

Visit 

2 Weeks 

12 Weeks 

G6PD Enzyme Activity" 

Severely Deficientb Deficientb 

(n=l4) (n=42) 

Vehicle gel Dapsone Vehicle gel Dapsone 

gel, 5% gel, 5% 

165.1±40.1 169.2 ± 32.1 179.0 ± 38.3 172.1 ± 31.6 

165.8 ± 33.4 174.1 ± 43.8 180.5 ± 36.8 177.1±34.2 

b Severely deficient is defined as ~2 U/g Hb; deficient is defined as >2 U/g Hb up to the lower limit of normal at 7 U/g Hb 

c Patient data was collected in Systeme International (SI) units and converted to conventional units for summary tables. To convert gldL to SI 

units of giL, multiply by 10 

d To convert mgldL to SI units of J.tmol/L, multiply by 17.1 

e To convert mgldL to SI units of giL, multiply by 0.01 
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One subject with pre-existing anemia at baseline and 2 subjects with 

histories of anemia were treated during the study. The subject with pre-existing 

anemia was treated with dapsone gel for 9 days before being withdrawn. 

5 However, despite being anemic at the start of dapsone gel treatment, she did not 

experience any worsening of hemoglobin or changes in other parameters after 9 

days of treatment. The 2 subjects with histories of anemia completed the study. 

There were no changes in chemistry or hematology parameters indicative of 

dapsone-related hemolysis in either of these subjects during the study. 

10 

Adverse Events. No adverse events were reported that were clinical 

signs or symptoms ofhemolytic anemia. A total of27 of63 subjects (43%) in 

the full safety data set experienced an adverse event, regardless of relationship to 

treatment. Few adverse events were considered by the investigator to be related 

15 to dapsone gel treatment ( 17 events out of 44 events) and these occurred in only 

8 of 63 subjects (13%): 7 during the dapsone gel treatment period and one during 

the vehicle treatment period. Four of these subjects reported local application 

site reactions ofbuming, dryness, pruritus, or contact dermatitis (all mild). The 

one event of contact dermatitis that led to discontinuation of study treatment was 

20 mild in intensity, did not require treatment, and resolved within 14 days of 

discontinuation. One subject reported a related adverse event of aggravated 

acne. Three subjects had related adverse events from a laboratory test result 

during treatment with dapsone gel, but none of these were indicative of 

hemolytic anemia: elevated bilirubin at 2 weeks and low hematocrit and low red 

25 blood cell count at 12 weeks in Subject 1; low haptoglobin at 2 weeks and RBC 

Burr cells, poikilocytosis, and elliptocytosis at 12 weeks in Subject 2; and low 

white blood cell count at week 12 in Subject 3. In Subject 1, the elevation in 

bilirubin occurred before the low hematocrit and RBC count and is therefore not 

believed to be indicative of hemolysis. In Subject 2, plasma dapsone levels were 

30 below the limit of quantification, even though treatment use could be verified by 

tube weights. Furthermore, the low haptoglobin was present at the baseline 

blood test as well as week 12, and no other changes in the other hematology 

parameters occurred, so the laboratory adverse events for this subject are likely 

not related to dapsone gel treatment. For Subject 3, no laboratory or clinical 
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5 

evidence of hemolysis or hemolytic anemia accompanied the low white blood 

cell count. 

Discussion 

This study was designed specifically to evaluate the risk of hemolytic 

anemia with dapsone gel treatment in subjects with G6PD deficiency, which is a 

population at higher risk of drug-induced hematologic effects. The study 

employed a crossover design to evaluate both dapsone gel and vehicle treatments 

within the same subject. To evaluate hemolysis, subjects were monitored for 

I 0 changes in hemolysis-related laboratory parameters of hemoglobin, 

reticulocytes, haptoglobin, bilirubin, and LDH at 2 and 12 weeks of each 

treatment. Because drug-induced hemolytic anemia is a relatively acute 

phenomenon, the 2-week time point was determined to be the most relevant for 

observing any laboratory evidence of hemolysis or hemolytic anemia, while the 

15 12-week time point would allow evaluation of any longer-term changes (Dem et 

al., 1954 ). Adverse events were also evaluated to determine if there were any 

clinical signs of hemolytic anemia. 

An evaluation of the laboratory data showed a mean decrease in 

hemoglobin from baseline of 0.32 g/dL after 2 weeks of dapsone gel treatment, 

20 which was not seen at 12 weeks even as treatment continued. For several 

reasons, the nominal decrease in hemoglobin at Week 2 was considered to be 

clinically insignificant. First, there were no mean changes from baseline in other 

laboratory markers of hemolysis at either the 2-week or 12-week time point, nor 

any relationship between changes in hemoglobin and these parameters, including 

25 bilirubin, haptoglobin, reticulocytes, and LDH. These findings strongly argue 

against the presence of clinically relevant hemolysis. Second, no subjects 

experienced symptoms of or were diagnosed clinically with hemolytic anemia. 

No therapeutic interventions or modifications to study treatment were required 

as a consequence of a laboratory finding, even for subjects who experienced the 

30 largest decreases of hemoglobin ( -1.7 g/dL and -1.5 g/dL for vehicle and 

dapsone gel treatment, respectively). Third, there was no consistent, clinically 

meaningful relationship between changes in hemoglobin and dapsone gel 

treatment. The range ofhemoglobin changes and percentages of subjects with 

shifts below normal or large decreases of hemoglobin (;;:! g/dL) were similar 
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between vehicle and dapsone gel treatments. Some subjects experienced 

changes in hemoglobin during both treatments, and some subjects had very low 

or unmeasurable plasma levels of dapsone. 

This study also provides substantive data on a subgroup of 14 subjects 

5 whose G6PD levels were severely deficient, within the lower 30% of the G6PD

deficient range ( SZ U/g Hb). Results in this subgroup were consistent with the 

overall population and support that there is no difference in risk of hemolysis 

after dapsone gel treatment in G6PD-deficient subjects with the lowest enzyme 

activity. In addition, 1 subject with pre-existing anemia and 2 subjects with 

10 histories of anemia participated in the study. The subject with pre-existing 

anemia was withdrawn from the study after 9 days of treatment, but the other 2 

subjects completed the full28 weeks of the study. None of these 3 subjects 

experienced any changes in chemistry and hematology parameters indicative of 

dapsone-related hemolysis. 

15 Because the G6PD enzyme is encoded on the X chromosome, the 

deficiency is generally more common in males, and the prevalence of G6PD 

deficiency in African-American men can be almost 3 times higher than that of 

African-American women (Chinevere et al., 2006). However, in this study, the 

ratio of males to females with G6PD deficiency was almost equal, with 55% 

20 (35/64) of eligible subjects being female. It could be speculated that because 

almost 60% of individuals who present at dermatologists' offices for skin 

concerns are female (Fleischer et al., 1994), and at least 41% of women will have 

acne at various times in their lives (Poli et al., 2001 ), investigators were able to 

identify a large number of female patients with both G6PD deficiency and acne. 

25 Subgroup analyses of all variables related to assessing the risk of hemolysis 

based on gender showed no differences between females and males, and the 

results for each subgroup were similar to the overall safety evaluable population. 

Plasma dapsone and N -acetyl dapsone levels were measured pre

treatment and at the 2-week and 12-week time points of each treatment period to 

30 assess systemic exposure. To obtain a level of treatment exposure that was 

relevant to topical dapsone gel use in a real-world setting, subjects were 

instructed to apply treatment to the entire face twice-daily, and they could also 

apply treatment to other acne-affected areas of the neck, shoulders, upper chest, 

and/or upper back at their discretion. Dapsone and N-acetyl dapsone levels 

Mylan (IPR2019-01095) MYLAN1017, p. 158



159

wo 2009/061298 PCT/US2007/023468 
38 

reached steady state within 2 weeks of treatment with dapsone gel, and fell 

rapidly after the cessation of treatment. Systemic exposure to dapsone after 

topical dapsone gel treatment was low, considering both the mean 

(approximately 5 ng/mL) and the maximum exposure in the study 

5 (approximately 37 ng/mL) (Table 2). The level of dapsone exposure observed in 

this study is substantially lower than the levels associated with oral dosing that 

would be expected to cause hematologic changes (DeGowin 1967). Hemolysis 

associated with oral dapsone use is a dose-dependent effect (Zhu and Stiller 

2001; Jollow et al., 1995). We did not observe any correlation between plasma 

10 dapsone levels or grams of dapsone gel use and changes in hemoglobin, likely 

because systemic dapsone exposure was at the very low end of the dose

relationship observed with oral dapsone treatment. Pharmacokinetic modeling 

indicates that steady-state systemic dapsone levels after topical dapsone gel 

treatment would still be approximately 35-fold (Cmax) to 63-fold (AUC) lower 

15 than the systemic levels of dapsone following a single 50 mg oral dose. 

The results from this study demonstrate that there are no clinically 

significant effects on chemistry and hematology parameters or clinical signs of 

hemolytic anemia in G6PD-deficient subjects following treatment of acne 

vulgaris with dapsone gel. Because G6PD deficiency represents a highly 

20 sensitive marker for the hemolytic potential of drugs, this finding can be 

extrapolated to all acne patients with normal G6PD enzyme activity. Data from 

this study confirm that the safety profile for topical dapsone gel treatment is 

excellent, and support that the risk of hemolytic anemia during treatment with 

dapsone gel for acne vulgaris is remote for all patients, including those with 

25 G6PD deficiency. 

All of the publications cited hereinabove are incorporated by reference 

herein. The invention has been described with reference to various specific 

30 embodiments and techniques. However, it should be understood that many 

variations and modifications may be made while remaining within the spirit and 

scope ofthe invention. 
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WHAT IS CLAIMED IS: 

1. A method to treat a dermatological condition in a glucose-6-phosphate 

dehydrogenase-deficient patient comprising applying a dermatological 

5 composition to said condition, wherein said dermatological composition 

comprises dapsone. 

10 

2. The method of claim 1, wherein the dermatological composition 

comprises dissolved dapsone and microparticulate dapsone. 

3. The method of claim 1, wherein the dermatological condition is selected 

from the group consisting of inflammatory acne, non-inflammatory acne and 

rosacea. 

15 4. A method to treat a dermatological condition in a glucose-6-phosphate 

20 

25 

30 

dehydrogenase-deficient patient comprising applying topically a dermatological 

gel composition including microparticulate pharmaceutical and dissolved 

pharmaceutical, which comprises: 

a thickening agent; 

water; 

a high-boiling, nonionic organic solvent; 

a preservative; 

dapsone in a microparticulate and dissolved state; 

and a base solution. 

5. The method of claim 4, comprising: 

about 0.5% to 4.0% carbomer; 

about 53.8% to 84.2% water; 

about 10% to 30% ethoxydiglycol; 

about 0.2% methylparaben; 

about 5% to 10% dapsone in a microparticulate and dissolved state; 

and about 0.1 to 2% sodium hydroxide solution. 
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6. The method of claim 5, comprising: 

about 0.85% carbomer; 

about 66.95% water; 

about 25% ethoxydiglycol; 

about 0.2% methylparaben; 

about 5% dapsone in a microparticulate and dissolved state; 

and about 0.2% sodium hydroxide solution. 

7. The method of claim 4, wherein the ratio ofmicroparticulate to dissolved 

10 dapsone is no greater than 5. 

15 

20 

25 

8. The method of claim 4, wherein the dermatological condition is selected 

from the group consisting of inflammatory acne, non-inflammatory acne and 

rosacea. 

9. A method to treat a dermatological condition in a glucose-6-phosphate 

dehydrogenase-deficient patient comprising applying topically a dermatological 

gel composition comprising: 

a semisolid aqueous gel; 

dapsone dissolved in said gel, wherein said dapsone has the capacity to 

cross the stratum corneum layer of the epidermis and become available 

systemically; and 

a microparticulate dapsone dispersed in said gel, wherein said 

microparticulate dapsone does not cross the stratum corneum of the 

epidermis in its microparticulate state. 

10. The method of claim 9, wherein the dermatological condition is selected 

30 from the group consisting of inflammatory acne, non-inflammatory acne and 

rosacea. 
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11. A method to treat acne in a glucose-6-phosphate dehydrogenase-deficient 

patient comprising applying topically a dermatological composition comprising 

dapsone. 

12. The method of claim 11, wherein the acne is non-inflammatory acne. 

13. The method of claim 11, wherein the acne is inflammatory acne. 

14. The method of claim 11, wherein the dermatological composition is 

10 selected from the group consisting of a semisolid aqueous gel, a cream, a lotion, 

a suspension, an ointment and a spray. 

15 

20 

25 

15. The method of claim 11, wherein the dermatological composition 

comprises dissolved dapsone and microparticulate dapsone. 

16. The method of claim 1, wherein the method results in blood plasma 

levels of dapsone less than about 37 ng/mL and blood plasma levels ofN-acetyl 

dapsone less than about 50 ng/mL. 

17. The method of claim 1, wherein the method does not induce hemolytic 

anemia. 

18. The method of claim 1, wherein the method does not induce adverse 

hematologic events. 

19. The method of claim 1, wherein the method is performed for about 12 

weeks. 

20. A method to treat a dermatological condition in a glucose-6-phosphate 

30 dehydrogenase-deficient patient comprising applying a dermatological 

composition to said condition, wherein said dermatological composition 

comprises dapsone, wherein the method results in blood plasma levels of 

dapsone between 0 and about 37 ng/mL and blood plasma levels ofN-acetyl 

dapsone between 0 and about 50 ng/mL. 
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21. A method to treat a dermatological condition in a glucose-6-phosphate 

dehydrogenase-deficient patient comprising topically applying a gel composition 

comprising dissolved dapsone and microparticulate dapsone, wherein: 

5 the dissolved dapsone crosses the stratum corneum of the epidermis and 

10 

is absorbed into the lower two-thirds of the pilosebaceous unit; and 

the microparticulate dapsone is primarily delivered into the upper third of 

the pilosebaceous unit, crossing the stratum corneum of the epidermis only 

minimally. 

22. A method to treat a dermatological condition in a glucose-6-phosphate 

dehydrogenase-deficient patient comprising applying a dermatological 

composition to said condition, wherein said dermatological composition 

comprises dapsone, wherein the method results in blood plasma levels of 

15 dapsone and N-acetyl dapsone below the levels associated with hemolysis. 

23. The use of a dermatological composition comprising about 0.85% 

carbomer; about 66.95% water; about 25% ethoxydiglycol; about 0.2% 

methylparaben; about 5% dapsone in a microparticulate and dissolved state; and 

20 about 0.2% sodium hydroxide solution, for the manufacture of a medicament for 

treating dermatological conditions in a glucose-6-phosphate dehydrogenase

deficient patient. 

24. A method to treat a dermatological condition in a patient comprising 

25 topically applying a dermatological composition comprising dapsone, wherein 

the dermatological composition is formulated to result in blood plasma levels of 

dapsone of less than 1 microgram per mL in the patient. 

25. The method of claim 24, wherein the patient is predisposed to 

30 hematologic side effects including hemolysis and/or hemolytic anemia. 

26. The method of claim 24, wherein the method results in blood plasma 

levels of dapsone less than about 37 ng!mL and blood plasma levels ofN-acetyl 

dapsone less than about 50 ng!mL. 
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27. The method of claim 24, wherein the dermatological composition is a 

dermatological gel composition comprising 

a semisolid aqueous gel; 

dapsone dissolved in said gel, wherein said dapsone has the capacity to 

cross the stratum corneum layer of the epidermis and become available 

systemically; and 

a microparticulate dapsone dispersed in said gel, wherein said 

microparticulate dapsone does not cross the stratum corneum of the 

epidermis in its microparticulate state. 
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Figure 1 

756 Subjects Screened 
for G6PD Deficiency 

1---
686 subjects not G6PD deficient 

6 subjects withdrew consent 

N= 64 Subjects Randomized 

---~ ~---
Vehicle ~ Dapsone gel sequence Dapsone gel ~Vehicle sequence 

N=32 (100%) N=32 (100%) 
--~ 

1 

I 
Treatment Period 1: Vehicle Treatment Period 1: Dapsone gel 

Completed n=29 (91 %) Completed n=25 (78%) 

Treatment Period 2: Dapsone gel I Treatment Period 2: Vehicle 
Completed n=26 (81 ~~ Completed n=21 (66%) 

Safety-evaluable n=31 Safety-evaluable n=25 
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5 

DAPSONE TO TREAT ROSACEA 

Background of the Invention 

Rosacea is a dermatological syndrome affecting approximately 14 

million Americans. It is characterized by flushing of the skin, erythema, 

inflammatory papules and pustules, edema, telangiectasia, ocular symptoms and 

rhinophyma. To date, the etiology of rosacea is unknown and there is no clearly 

10 recognized cure (Bikowski and Goldman, 2004; Stone and Chodosh, 2004). 

Four subtypes and one variation of rosacea have been defined. The 

subtypes are papulopustular rosacea, erythematotelangiectatic rosacea, 

phymatous rosacea, and ocular rosacea; the rosacea variation is granulomatous 

rosacea. Some patients may have features of more than one subtype 

15 simultaneously, and differences in severity occur within each subtype. 

Management of rosacea is difficult because of the complexity of the 

syndrome and the sensitivity of rosacea-affected skin. Various therapies, 

including topical application of metronidazole, azelaic acid, sodium 

sulfacetamide/sulfur preparations, and antibiotics including erythromycin, 

20 clindamycin and tetracycline, are used in the management of rosacea with 

varying rates of success. Systemic therapy with oral tetracyclines, 

metronidazole and isotretinoin is also employed in the management of rosacea 

(Buechner, 2005). Dapsone antibiotic is effective for treating rosacea redness, 

facial flushing, papules and pustules when administered orally; however, the side 

25 effect profile makes the risk/benefit ratio too high for most rosacea sufferers 

(Nase, 2005). 

30 

What is needed are safe, effective treatments for the management of 

rosacea symptoms. 

Summary of the Invention 

The invention is directed to the treatment of rosacea. The invention 

includes a method to treat rosacea by topically administering a pharmaceutical 

composition of dapsone and a pharmaceutically acceptable carrier to a patient. 

In preferred embodiments, the rosacea is papulopustular rosacea. In other 

35 embodiments, the rosacea is ocular rosacea. The invention is also directed to the 

1 
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treatment of ocular disorders. The invention includes a method to treat an ocular 

disease or disorder by topically administering a pharmaceutical composition of 

dapsone and a pharmaceutically acceptable carrier. 

In some embodiments, the dapsone of the topical composition is entirely 

5 dissolved in the carrier; or partially dissolved and partially microparticulate; or 

may be present as an emulsion, suspension or colloid. In an entirely dissolved 

state, dapsone exists completely in solution in the solvent, with no solid dapsone 

present. If the dapsone is partially dissolved and partially microparticulate, a 

portion of the dapsone is present in solution and a portion of the dapsone is 

10 present in a solid form. A dapsone emulsion includes two immiscible, 

unblendable substances wherein one substance (the dispersed phase) is dispersed 

in the other (continuous phase). The dapsone can be part of the dispersed phase 

or part of the continuous phase of the emulsion. A dapsone suspension is a 

heterogenous fluid containing solid particles of dapsone dispersed throughout a 

15 fluid. A dapsone colloid is a homogenous mixture of dispersed dapsone 

particles that are distributed evenly and stably throughout the continuous phase. 

In certain embodiments, the pharmaceutical composition is a lotion, gel, 

ointment, cream, emulsion, suspension, spray, or cleanser. In a preferred 

embodiment, the pharmaceutical composition is a semisolid aqueous gel. The 

20 semisolid aqueous gel includes a thickening agent, water, a solvent, preservative, 

microparticulate dapsone, dissolved dapsone, and caustic material. In a 

preferred embodiment, the caustic material is a base agent. In a preferred 

embodiment, the composition exhibits an optimal balance between dissolved 

dapsone that is available to cross through the stratum corneum of the epidermis 

25 and be absorbed into the lower two-thirds of the pilosebaceous unit; and 

microparticulate dapsone that is retained in or above the stratum corneum to 

serve as a reservoir or to provide dapsone to the supracorneum zone, crossing the 

stratum corneum of the epidermis only minimally as a solid. The solid 

microparticulate dapsone reservoir is slowly dissolved in body fluids before it is 

30 delivered through the stratum corneum. In preferred embodiments, the dapsone 

makes up about 0.5% to 10% of the pharmaceutical composition. The 

microparticulate dapsone can be a crystalline precipitate or an amorphous 

precipitate. Antioxidants, fragrance, colorants, sunscreens, or combinations 

thereof may also be present in the topical composition. In preferred 

2 
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5 

embodiments, the dapsone composition comprises about 5% dapsone, about 

0.85% carbomer 980, about 25% diethylene glycol monoethyl ether (DGME), 

about 0.2% methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

The methods described herein include the treatment of papulopustular 

rosacea by applying the dapsone composition once or twice daily. In preferred 

methods the dapsone composition is applied twice daily. The methods 

additionally include the use of the dapsone pharmaceutical composition alone or 

in combination with other pharmaceutical compositions for rosacea, including 

10 topical and systemic treatments. The treatments are administered simultaneously 

or sequentially and include oral metronidazole, isotretinoin, tetracyclines 

including doxycycline, and topical metronidazole, azelaic acid, sodium 

sulfacetamide/sulfur preparations, and antibiotics including erythromycin, 

clindamycin and tetracycline. In some embodiments, the dapsone and other 

15 pharmaceutical are present in the same composition. In other embodiments, the 

dapsone and other pharmaceutical are present in separate compositions. In 

preferred embodiments, the dapsone pharmaceutical composition is applied 

topically in the AM and a separate metronidazole composition is applied 

topically in the PM, or vice versa. 

20 In some embodiments, the patient has mild to severe papulopustular 

rosacea. In some embodiments, the patient has mild to moderate papulopustular 

rosacea. In other embodiments, the patient has moderate to severe 

papulopustular rosacea. In preferred embodiments, the rosacea is moderate to 

severe papulopustular rosacea. In some embodiments, the patient has at least ten 

25 papulopustular lesions before treatment, or preferably at least twenty 

papulopustular lesions before treatment. In a preferred embodiment, the number 

of papulopustular rosacea lesions is reduced by administering the dapsone 

composition topically. In some embodiments, the methods described herein 

result in blood plasma levels of dapsone of less than about 100 ng/mL. 

30 In some embodiments, the patient has an Investigator's Global 

Assessment score of 3 or higher before treatment. In some embodiments, 

treatment results in a mean reduction of at least 13 papulopustular lesions. In 

some embodiments, treatment results in a mean reduction of at least 43 % of the 

papulopustular lesions. 

3 
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Brief Description of the Figures 

Figure 1 shows the mean change from baseline in inflammatory lesion 

counts in the intent to treat (ITT) population having:::: 10 inflammatory lesions 

5 (papules and/or pustules) above the mandibular line. 

10 

Figure 2 shows the mean percent change from baseline in inflammatory 

lesion counts in the ITT population having:::: 10 lesions (ITT). 

Figure 3 shows mean change from baseline in inflammatory lesion 

counts for subjects with <20 lesions. 

Figure 4 shows mean percent change from baseline in inflammatory 

lesion counts for subjects with <20 lesions. 

Figure 5 shows the mean change from baseline in lesion counts for the 

subgroup of subjects with:::: 20 lesions. 

Figure 6 shows mean percent change from baseline in inflammatory 

15 lesion counts for subjects with:::: 20 lesions. 

Figure 7 shows the Investigator's Global Assessment (IGA) success rate 

over the course of the study in the intent to treat (ITT) population having:::: 10 

inflammatory lesions. 

Figure 8 summarizes the Investigator's Global Assessment (IGA) success 

20 rate at week 12 in the intent to treat (ITT) population having:::: 10 inflammatory 

lesions. 

Figure 9 shows the Investigator's Global Assessment (IGA) success rate 

over the course of the study in subjects with <20 inflammatory lesions. 

Figure 10 shows the Investigator's Global Assessment (IGA) success rate 

25 over the course of the study in subjects with:::: 20 lesions. 

Figure 11 summarizes the Investigator's Global Assessment (IGA) 

success rate at week 12 for the subgroup of subjects with:::: 20 lesions. 

Detailed Description of the Invention 

30 Definitions 

As used herein, "adverse event" means any adverse change in health or 

"side-effect" that occurs in a patient who is participating in a study while the 

patient is receiving treatment (dermatological composition or vehicle) or within 

a pre-specified period of time after their treatment has been completed. 

4 
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As used herein, the term "colloid" refers to a homogenous mixture of two 

separate phases. The dispersed phase is made of tiny particles or droplets that 

are distributed evenly throughout the continuous phase. Colloids are stable 

mixtures and the dispersed phase generally does not settle out ofthe mixture. 

5 As used herein, "dapsone" refers to the chemical compound dapsone 

having the chemical formula C1zH12NzOzS as well as bis(4-

aminophenyl)sulfone, 4',4'-diaminodiphenyl sulfone and its hydrates, 4,4'

sulfonylbisbenzeneamine, 4,4'-sulfonyldianiline, diaphenylsulfone, dapsone 

analogs, and dapsone related compounds. "Dapsone analogs" refers to chemical 

10 compounds that have similar chemical structures and thus similar therapeutic 

potential to dapsone such as the substituted bis( 4-aminophenyl)-sulfones. 

"Dapsone related compounds" refers to chemical compounds that have similar 

therapeutic potential, but are not as closely related by chemical structure to 

dapsone such as the substituted 2,4-diamino-5-benzylpyrimidines. 

15 As used herein, the term "emulsion" describes a mixture of two 

immiscible, unblendable substances. The dispersed phase is dispersed in the 

continuous phase. For example, oil and water will form an emulsion when 

mixed together. In the compositions described herein, the oil phase may include 

but is not limited to fatty alcohols, acids, or esters such as cetyl palmitate, cetyl 

20 alcohol, stearyl alcohol, stearic acid, isopropyl stearate, glycerol stearate, 

mineral oil, white petrolatum, or other oils alone or in combination. Surfactants 

may be present in the emulsion to increase kinetic stability. Suitable emulsifiers 

that may be added to the compositions described herein include, but are not 

limited to, steareth 20, ceteth 20, sorbitan sesquioleate, sorbitan mono-oleate, 

25 propylene glycol stearate, dosium lauroyl sarcosinate, polysorbate 60, or 

combinations. 

As used herein, "gel" refers to a colloid in a more solid form than a 

solution. A gel is also a jelly-like material formed by the coagulation of a 

colloidal liquid. Many gels have a fibrous matrix and fluid filled interstices. 

30 Gels are viscoelastic rather than simply viscous and can resist some mechanical 

stress without deformation. 

As used herein, the term "mild rosacea" refers to papulopustular rosacea 

that includes mild erythema and several small papules/pustules. 

5 

Mylan (IPR2019-01095) MYLAN1017, p. 181



182

wo 2009/108147 PCT/US2008/002549 

As used herein, the term "moderate rosacea" refers to papulopustular 

rosacea that includes moderate erythema, with several small or large 

papules/pustules, and up to two nodules. 

As used herein, the term "severe rosacea" refers to papulopustular 

5 rosacea that includes severe erythema and numerous small and/or large 

papules/pustules, and up to several nodules. 

As used herein, the term "microparticulate" refers to any solid form of an 

active agent (dapsone) that is not dissolved in the topical composition. The 

microparticulate described herein may be in the form of flakes or crystals, and 

1 0 includes a precipitate of dapsone that results from the addition of water and the 

solvent or mixed solvent system. The microparticulate may comprise a 

crystalline precipitate or an amorphous precipitate. 

As used herein, the term "ointment" means a semisolid, oil-based topical 

formulation. Examples of ointments include essentially non-aqueous mixtures 

15 of petrolatum, lanolin, polyethylene glycol, plant or animal oils, either 

hydrogenated or otherwise chemically modified. An ointment may also contain a 

solvent in which an active agent is either fully or partially dissolved. 

As used herein, "pharmaceutically acceptable carrier" refers to a 

pharmaceutically acceptable solvent, suspending agent or vehicle for delivering 

20 an active agent to a patient. Pharmaceutically acceptable carriers are nontoxic to 

the cell or patient being exposed thereto at the dosages and concentrations 

employed. Often, the physiologically acceptable carrier is an aqueous pH 

buffered solution. Pharmaceutically acceptable carriers are readily available to 

the public. Suitable pharmaceutical carriers are described in Remington's 

25 Pharmaceutical Sciences, Mack Publishing Company, a standard reference text 

in this field. Pharmaceutically acceptable carriers may include antiadherents, 

binders, coatings, disintegrants, fillers, diluents, colorants, glidants, lubricants, 

and preservatives. Suitable carrier materials for topical preparations are 

glycerides, semi-synthetic and synthetic glycerides, hydrogenated oils, liquid 

30 waxes, liquid paraffins, liquid fatty alcohols, sterols, polyethylene glycols and 

cellulose derivatives. In a preferred embodiment, the pharmaceutically 

acceptable carrier includes ethoxydiglycol, also known as diethylene glycol 

monoethyl ether (DGME). 
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As used herein, the term "suspension" refers to a heterogenous fluid 

containing solid particles dispersed throughout. The suspended phase or 

suspensoid is dispersed throughout the liquid in a moderately finely divided 

state, but not so finely divided as to acquire the stability of a colloidal system. 

5 The suspended phase will eventually settle out of the suspension. 

The term "topical" or "topical surface" as used herein refers to the route 

of administration of a composition that involves direct application to the surface 

of the body being treated. Topical application may be to the skin, or to a mucous 

membrane, also called mucosa, lining all body passages that communicate with 

10 the exterior such as the respiratory, genitourinary, and alimentary tracts, and 

having cells and associated glands that secrete mucous. Topical application may 

be to mucous membranes of nose, mouth, eye, eyelid inner surface, etc., or may 

be to the surface of intact or compromised skin. Examples of topical application 

include application of gels or other semisolids to rub-on, solutions to spray, or 

15 liquids to be applied by an applicator, for example, as eye drops. Rinse-off 

application with washes, cleansers, or shampoos are also examples of topical 

application. Areas of the body especially suitable for application of the 

composition described herein include sites where rosacea symptoms may be 

present, including the skin ofthe face, scalp, ears and neck, and the eyes. 

20 As used herein, the term "treat", "treatment", or "treating" refers to the 

reduction in number and/or severity of individual rosacea lesions, prevention of 

the development of rosacea symptoms including papulopustular lesions, or 

global improvement in the appearance of rosacea. Success of treatment may be 

indicated by a reduction from baseline in the raw number of papulopustular 

25 inflammatory lesions, by a percent reduction from baseline in papulopustular 

inflammatory lesions, or by an improvement from baseline in an Investigator's 

Global Assessment (IGA) score. 

30 

Methods ofTreatment 

The method of the invention described herein treats rosacea conditions, 

e.g., papulopustular, erythematotelangiectatic, phymatous, and ocular rosacea, 

by the topical application of a composition comprising dapsone and a 

pharmaceutically acceptable carrier. The composition is applied as needed to 

relieve rosacea symptoms. In some embodiments, the composition is applied 

7 
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every other day. In some embodiments, the composition is applied once daily. 

In some embodiments, the composition is applied twice daily. In certain 

embodiments, the composition is applied for at least one week, at least two 

weeks, at least three weeks, at least four weeks, at least five weeks, at least six 

5 weeks, at least seven weeks, at least eight weeks, at least nine weeks, at least ten 

weeks, at least eleven weeks, or at least twelve weeks. In some preferred 

embodiments, the composition is applied for at least twelve weeks. In other 

preferred embodiments, the composition is applied for at least six months, at 

least nine months, or at least a year. 

10 Rosacea 

Rosacea is a multifactorial chronic disorder that most often affects the 

skin of the central face including the nose, forehead, cheeks, and chin. Rosacea 

usually affects fair-skinned people 30 to 50 years of age who tend to blush or 

flush easily. Four subtypes of rosacea are described: papulopustular, 

15 erythematotelangiectatic, phymatous, and ocular (Wilkin et al. 2002; Bikowski 

and Goldman, 2004). Granulomatous rosacea is considered to be a part of the 

spectrum of rosacea, but is referred to as a variant, rather than a subtype, of 

rosacea (Khokhar and Khachemoune 2004). 

Papulopustular rosacea is characterized by persistent central facial 

20 erythema with transient, central facial papules, pustules or lesions of both types. 

In preferred embodiments, mild to severe papulopustular rosacea is treated. In a 

more preferred embodiment, moderate to severe papulopustular rosacea is 

treated. Erythematotelangiectatic rosacea is characterized by flushing and 

persistent central facial erythema, with or without telangiectasia. Phymatous 

25 rosacea is characterized by thickening skin, irregular surface nodularities, and 

enlargement, which may occur on the nose, chin, forehead, cheeks or ears. 

Ocular rosacea is characterized by a foreign body sensation in the eye, burning 

or stinging, dryness, itching, ocular photosensitivity, blurred vision, 

telangiectasia of the sclera or other parts of the eye, or periorbital edema. 

30 Granulomatous rosacea is characterized by noninflammatory, hard, brown, 

yellow or red cutaneous papules; or nodules of uniform size (Bikowski and 

Goldman, 2004). 

In a recent study of clinical patterns of rosacea, papules and pustules 

were found in 83% and 67% of a sample of 108 rosacea patients, respectively 
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(Sibenge and Gawkrodger, 1992). In the papulopustular subtype ofrosacea, 

patients typically present with persistent central facial erythema with transient 

papules or pustules or both. Symptoms of burning, stinging, and dry skin are 

common (Wilkin et al. 2002; Dahl2004). Other symptoms include flushing, 

5 erythema, and telangiectasia. While the exact pathogenesis of rosacea is 

unknown, inflammatory and vascular components are believed to be important in 

its pathogenesis. 

The methods of the invention described herein include treatment of 

papulopustular rosacea lesions. In certain embodiments, the treatment of rosacea 

1 0 lesions results in a decrease or reduction from the baseline number of lesions by 

at least 2 lesions, at least 3 lesions, at least 4 lesions, at least 5 lesions, at least 6 

lesions, at least 7 lesions, at least 8 lesions, at least 9 lesions, at least 10 lesions, 

at least 11 lesions, at least 12 lesions, at least 13 lesions, at least 14 lesions, at 

least 15 lesions, at least 16 lesions, at least 17 lesions, at least 18 lesions, at least 

15 19 lesions, at least 20 lesions, at least 30 lesions, at least 40 lesions, or more than 

40 lesions. In certain embodiments, the treatment of rosacea lesions results in a 

percentage decrease or reduction of lesions from baseline of at least 20%, at least 

25%, at least 30%, at least 35%, at least 40%, at least 45%, at least 50%, at least 

55%, at least 60%, at least 65%, at least 70%, at least 75%, or more than 75%. 

20 About half of all rosacea sufferers also have some involvement of the 

eyes, known as ocular rosacea (Starr and McDonald, 1969). Eye problems may 

precede the common skin-related rosacea symptoms though it more common for 

the skin symptoms to appear first (Barrie, 1953). Ocular rosacea symptoms 

include dry eyes or tearing, redness, burning, pain, a gritty feeling in the eye, 

25 scales and crusts on the eyelids, sensitivity to light and blurry vision (Jenkins 

1979). 

Blepharitis, which includes inflammation of eyelashes or lid margins, is 

commonly seen in ocular rosacea. Blepharitis often results in red, itchy, burning 

eyes and lashes as well as scales and crusts on the eyelids. Sties, which are 

30 infections of eyelash follicles, may be present. Ocular rosacea sufferers may 

also have chalazia or meibomitis, characterized by enlarged, inflamed or plugged 

meibomian glands (which normally lubricate the eyelids). Scleritis and 

episcleritis, which are inflammatory conditions of the white outer coating of the 
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eye (sclera) and connective tissue between the conjunctiva and sclera (episclera) 

may also be present in ocular rosacea. 

Keratitis and iritis, which are infections or inflammation of the cornea 

and iris, respectively, may also be present in patients with ocular rosacea. These 

5 conditions may result in severe eye pain, blurry vision, formation of pus, and 

sensitivity to light. In severe ocular rosacea, ulcers may be present at the border 

of the cornea and sclera. This corneal ulceration, if untreated, may lead to 

perforation of the eye, a potentially blinding complication. 

Management of rosacea is difficult because of the complexity of the 

10 syndrome and the sensitivity of rosacea-affected skin. Various therapies, 

including topical application of metronidazole, azelaic acid, sodium 

sulfacetamide/sulfur preparations, and antibiotics including erythromycin, 

clindamycin and tetracycline, are used in the management of rosacea with 

varying rates of success. Systemic therapy with oral tetracyclines, 

15 metronidazole and isotretinoin is also employed in the management of rosacea 

(Buechner, 2005). Oral dapsone antibiotic is effective for treating rosacea 

redness, facial flushing, papules and pustules; however, the side effect profile 

makes the risk/benefit ratio too high for most rosacea sufferers (Nase, 2005). 

Ocular Indications 

20 In addition to ocular rosacea, other ocular diseases may be treated with 

the topical dapsone compositions of the present invention. These diseases may 

be associated with inflammation, infection or other pathologies and the ocular 

involvement may be a primary or secondary manifestation of the disease or 

disorder. These diseases and disorders include conjunctivitis; scleritis including 

25 nodular scleritis secondary to Sweet's syndrome; vasculitis including 

autoimmune vasculitis and retinal vasculitis of Eales' disease; uveitis including 

granulomatous uveitis and panuveitis; ocular cicatrical pemphigoid; ocular 

leprosy; ocular manifestations of arachnid evenomation, Beh~et disease, linear 

IgA disease, relapsing polychondritis, peripheral keratitis, tuberculosis, Hodgkin 

30 lymphoma, non-Hodgkin lymphoma, T-celllymphoma and Reiter's syndrome; 

tumors of the eyelids; erythema elevatum diutinum; eyelid manifestations of 

erosive lichen planus; and pneumocystis carinii choroiditis associated with 

AIDS. The topical dapsone compositions of the present invention may be 

particularly formulated for treatment of ocular conditions. These formulations 
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will be known to those of skill in the art and include drops, gels, ointments, 

cleansers and other topical formulations. 

Dapsone 

Dapsone was first synthesized in 1908 and has been used medically as an 

5 antibiotic and an anti-inflammatory. Dapsone is a bis(4-aminophenyl)sulfone 

also known as 4',4'-diaminodiphenyl sulfone, 4,4'-sulfonylbisbenzeneamine, 4,4'

sulfonyldianiline, and diaphenylsulfone. Dapsone has been used orally for the 

treatment of acne (Ross, 1961). 

Dapsone analogs and related compounds have been described in U.S. Pat. 

10 Nos. 4,829,058 and 4,912,112 to Seydel et al. The '058 patent discloses 

substituted his( 4-aminophenyl)sulfones useful for inhibiting growth of bacteria, 

mycobacteria, and plasmodia. Some of these compounds were also tested against 

dapsone for toxicity and anti-inflammatory activity. In the '112 patent, 

substituted 2,4-diamino-5-benzyl pyrimidines having antimicrobial activity 

15 particularly against mycobacteria are described. Some of these compounds were 

also tested against dapsone for toxicity (Coleman et al., 1996) and anti

inflammatory activity (Coleman et al., 1997). The teachings of these references 

in combination with subsequent publications showed that these analogs and 

related compounds have activity similar to dapsone and would be expected to 

20 have similar treatment efficacy. 

Currently, use of oral dapsone is generally limited, as its use may be 

associated with hematologic side effects, including hemolysis and hemolytic 

anemia that are dose-dependent and occur more frequently with increasing dose 

(Zhu and Stiller 2001; Jollow et al., 1995). The mechanism of dapsone-related 

25 hemolysis and hemolytic anemia involves oxidative damage to red blood cells 

and is associated with the dapsone hydroxylamine metabolite (Prendiville et al., 

1988). 

Topical Dapsone Compositions 

Topical dapsone formulations have been described in U.S. Pat. No. 

30 5,733,572 to Unger et al., and U.S. Pat. Nos. 6,056,954; 6,056,955; 6,254,866; 

6,248,324; and 6,277,399 to Fischetti et al. A topical composition including 

dapsone for acne treatment has been described in U.S. Pat. Nos. 5,863,560 and 

6,060,085 to Osborne which are herein incorporated by reference in their 

entirety. 
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The topical compositions described herein include dapsone and a 

pharmaceutically acceptable carrier. The carriers described herein are media 

useful for topical delivery of dapsone and optionally any additional active 

agents. These media, which are preferably organic or organic/aqueous mixtures, 

5 may be formulated as eye drops, lotions, gels, ointments, creams, sprays, 

washes, cleansers, shampoos, roll-on or stick products, micro-emulsions, shake 

powders, aerosolized sprays or mousse, and bath additives. Additional 

pharmaceutical carriers will be known to those skilled in the art and this list 

should not be considered to be limiting. 

10 The dapsone of the topical composition may be entirely dissolved in the 

carrier; partially dissolved and partially microparticulate; or may be present as an 

emulsion, suspension or colloid. In an entirely dissolved state, dapsone exists 

completely in solution in the solvent, with no solid dapsone present. If the 

dapsone is partially dissolved and partially microparticulate, a portion of the 

15 dapsone is present in solution and a portion of the dapsone is present in a solid 

form. A dapsone emulsion includes two immiscible, unblendable substances 

wherein one substance (the dispersed phase) is dispersed in the other (continuous 

phase). The dapsone can be part of the dispersed phase or part of the continuous 

phase of the emulsion. A dapsone suspension is a heterogenous fluid containing 

20 solid particles of dapsone dispersed throughout a fluid. A dapsone colloid is a 

homogenous mixture of dispersed dapsone particles that are distributed evenly 

and stably throughout the continuous phase. 

Pharmaceutical carriers are pharmaceutically acceptable media for 

delivering active agent(s) to a patient. Pharmaceutically acceptable carriers 

25 include solvents, suspending agents or other vehicles that are nontoxic to the 

patient being exposed thereto at the dosages and concentrations employed. 

Pharmaceutical carriers of the compositions described herein will solubilize 

dapsone and any additional active agent(s) in whole or in part. Excipients 

present in the pharmaceutically acceptable carrier may include antiadherents, 

30 binders, coatings, disintegrants, fillers, diluents, colorants, glidants, lubricants, 

and preservatives. 

In some embodiments, the topical compositions include a pharmaceutical 

carrier, dapsone, and an additional active pharmaceutical agent or agents. As 

described above, these dual agent compositions may be formulated as lotions, 
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gels, ointments, creams, sprays, washes, cleansers, shampoos, roll-on or stick 

products, micro-emulsions, shake powders, aerosolized sprays or mousse, and 

bath additives. The dapsone and additional active pharmaceutical agent(s) of the 

topical composition may be entirely dissolved; partially dissolved and partially 

5 microparticulate; or may be present as an emulsion, suspension or colloid as 

described above. Suitable additional active pharmaceutical agents are disclosed, 

e.g., in Physician's Desk Reference (PDR), Medical Economics Company 

(Montvale, NJ), (53rd Ed.), 1999; Mayo Medical Center Formulary, Unabridged 

Version, Mayo Clinic (Rochester, MN), January 1998; Merck Index, An 

10 Encyclopedia of Chemicals, Drugs, and Biologicals, (11th Ed.), Merck & Co., 

Inc. (Rahway, NJ), 1989; and references cited therein. 

Additional active pharmaceutical agents include, but are not limited to, 

anti-inflammatory agents, keratolytics, anti-infectives and acidic compounds. 

Anti-inflammatory agents, including corticosteroids, relieve inflammation 

15 including swelling, itching, and redness of the skin. Keratolytics are agents that 

soften skin cells and ease the flaking and peeling process. Examples include 

salicylic acid and urea. Anti-infectives including antibiotics, antifungals and 

antiseptics combat bacteria, fungi, and parasites. Acidic compounds contain an 

organic acid group or are at least weakly acidic in an aqueous-based solution and 

20 include retinoic acid, azelaic acid and lactic acid. In preferred embodiments, the 

additional active pharmaceutical agent is metronidazole anti-infective. 

In preferred embodiments, the topical compositions described herein 

include thickening agents or thickeners. These substances increase viscosity, 

stability and improve suspending capability when added to a mixture. Known 

25 thickeners include inorganic water thickeners, polymeric thickeners, additives 

that promote thickening via lamellar structuring of surfactants, organic 

crystalline thickeners, and mixtures thereof. Suitable polymer thickeners for use 

in the topical compositions include cationic thickeners, non-ionic thickeners and 

anionic thickeners. Useful thickeners are described in detail below. 

30 In preferred embodiments, the topical compositions described herein 

include solvent systems comprising organic solvents. These carbon-containing 

liquids dissolve solids, liquids, or gaseous solutes to form a solution. Solvents 

are grouped into polar (hydrophilic) and non-polar (lipophilic) types. Useful 

solvents are described in detail below. In preferred embodiments, the solvent of 
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the topical compositions is diethylene glycol monoethyl ether (DGME), also 

known as ethoxydiglycol. In preferred embodiments, the topical composition of 

dapsone is formulated as an eye-drop and the solvent of such eye-drop 

compositions comprises a non-irritating solvent, more preferably diethylene 

5 glycol monoethyl ether (DGME), even more preferably DGME sold under the 

trade name "Transcutol TM,, even more preferably DGME having a percent purity 

of greater than 99.5%, such as those sold under the name "Transcutol™ CG," 

"Transcutol™ P" and "Transcutol™ HP." 

Preservatives, antioxidants, fragrances, colorants, sunscreens, thickeners, 

10 suspending agents, enhancers, binders, disintegrants, fillers, diluents, colorants, 

glidants, lubricants, and other additives required to achieve pharmaceutically or 

cosmetically acceptable properties of the topical compositions may also be 

included. Topical compositions are not limited to these components, since one 

skilled in the art will be aware of additional components useful in the 

15 formulation of topical compositions. 

The present compositions can include an alkali, also known as a base 

agent or caustic agent. The amount of alkali can be adjusted to change pH 

values of the topical compositions. The pH adjustment of the compositions of 

the present invention can be carried out by means of inorganic bases such as 

20 sodium hydroxide and potassium hydroxide; and organic bases such as 

triethylamine, diisopropanolamine, and triethanolamine (trolamine). The 

compositions may have a pH of about 7, e.g. 7.2, or below about 7. In other 

embodiments, the compositions of the present invention can be adjusted to have 

a pH below about 6.0, more specifically below about 5.5, even more specifically 

25 between about 4.0 to about 5.5, even more specifically between about 4.2 to 

about 5.4, or 4.4 to about 5.2, or about 4.8 ± 0.5. 

Thickeners 

Suitable thickeners for use in the topical compositions include non-ionic 

thickeners, cationic thickeners and anionic thickeners. Suitable non-ionic 

30 thickening agents include polyacrylamide polymers, crosslinked poly(N

vinylpyrrolidones), polysaccharides, natural or synthetic gums, 

polyvinylpyrrolidone and polyvinylalcohol. Specific examples of non-ionic 

thickening agents include methyl hydroxypropyl cellulose, xanthan gum, 

polysaccharide gum, hydroxyl propyl cellulose, hydroxyl propyl methyl 
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cellulose, hydroxyl ethyl cellulose, polyalkylene gylcols, and mixtures thereof. 

Suitable anionic thickening agents include acrylic acid/ethyl acrylate 

copolymers, carboxyvinyl polymers and crosslinked copolymers of alkyl vinyl 

ethers and maleic anhydride. 

5 Polymer thickeners that may be used include those known to one skilled 

in the art, such as hydrophilic and hydroalcoholic gelling agents frequently used 

in the cosmetic and pharmaceutical industries. Preferably, the hydrophilic or 

hydroalcoholic gelling agent comprises "CARBOPOL ®, (B.F. Goodrich, 

Cleveland, Ohio), "HYP~" (Kingston Technologies, Dayton, N.J.), 

10 "NATROSOL ®, (Aqualon, Wilmington, Del.), "K.LUCEL ®, (Aqualon, 

Wilmington, Del.), or "STABILEZE®" (ISP Technologies, Wayne, N.J.). 

Preferably, the gelling agent comprises between about 0.2% to about 4% by 

weight of the composition. More particularly, the preferred compositional weight 

percent range for "CARBOPOL ®, is between about 0.5% to about 2%, while the 

15 preferred weight percent range for "NATROSOL ®, and "K.LUCEL ®, is between 

about 0.5% to about 4%. The preferred compositional weight percent range for 

both "HYPAN®" and "STABILEZE®" is between about 0.5% to about 4%. 

"CARBOPOL ®,is one of numerous cross-linked acrylic acid polymers 

that are given the general adopted name carbomer. These polymers dissolve in 

20 water and form a clear or slightly hazy gel upon neutralization with a caustic 

material such as sodium hydroxide, potassium hydroxide, triethanolamine, or 

other amine bases. "K.LUCEL ® .. is a cellulose polymer that is dispersed in water 

and forms a uniform gel upon complete hydration. Other preferred gelling 

polymers include hydroxyethylcellulose, cellulose gum, MVE/MA decadiene 

25 crosspolymer, PVMIMA copolymer, or a combination thereof. 

Solvents 

In some embodiments, the topical compositions described herein are 

fluid solvent or mixed-solvent systems. The solvent can be an organic solvent, 

for example the solvent can include diethyleneglycol monoethyl ether (DGME), 

30 N-methylpyrrolidone (NMP), N,N-dimethylformamide, N,N-dimethylacetamide 

(DMA), dimethylsulfoxide (DMSO), or any other substantially non-toxic solvent 

suitable for application to human skin, wherein the solvent has at least some 

water solubility. Combinations of any of these solvents can also be used. 

Additional examples of solvents include ethanol, propylene glycol, glycerol, 
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diethyleneglycol, triethyleneglycol, polyethylene glycol, propylene carbonate, 

pyrrolidone, N-methyl pyrrolidone, dimethylsulfoxide, triethanolamine, 1,4-

butanediol, ethyl acetate, triacetin, diacetin, dimethyl isosorbide, and the like, 

alone or in combination. 

5 Other solvents can be used in conjunction with water to form the liquid 

of the inventive method. These solvents include, but are not limited to: benzyl 

alcohol, denatured alcohol, methanol, isopropyl alcohol, propanol, acetone, 

chlorobutanol, methyl ethyl ketone, sorbitan monolaurate, sorbitan monooleate, 

sorbitan monopalmitate, butanol, butyl alcohol, diglycerides, dipropylene glycol, 

10 eugenol, diacetin, diethanolamine, monoacetin, monoglycerides, PEG vegetable 

oil, N,N-dimethylformamide, N-methyl formamide, N-methylacetamide, N,N

dimethylacetamide, or combinations thereof. 

Glycol ethers are organic solvents that are moderately soluble to miscible 

with water and can be used as a solvent in formation of a composition used in 

15 the methods described herein. A glycol ether is an ether formed from at least 

one glycol and at least one lower alkyl alcohol. Preferably the glycol is selected 

from an alkylene glycol such as ethylene glycol, propylene glycol, and butylene 

glycol. The ether portion of the glycol ether is a radical of a lower alkyl alcohol 

such as a C1 to C6 alcohol. Preferably, the ether portion alcohol is selected from 

20 methyl alcohol, ethyl alcohol, propyl alcohol, isopropyl alcohol, butyl alcohol, 

and isobutyl alcohol. 

Examples of glycol ethers under the classification of ethylene glycol 

ethers include ethylene glycol monopropyl ether (propoxyethanol), ethylene 

glycol monobutyl ether (butoxyethanol), diethylene glycol monoethyl ether 

25 ( ethoxydiglycol, DOME), diethylene glycol mono butyl ether (butoxydiglycol), 

diethylene glycol monoisopropyl ether (isopropyldiglycol), and diethylene 

glycol monoisobutyl ether (isobutyl diglycol). 

Glycol ethers under the classification of propylene glycol ethers include 

propylene glycol monomethyl ether, dipropylene glycol monomethyl ether 

30 (PPG-2 methyl ether), tripropylene glycol monomethyl ether (PPG-3 methyl 

ether), propylene glycol n-propyl ether, dipropylene glycol n-propyl ether (PPG-

2 propyl ether), propylene glycol monobutyl ether, dipropylene glycol 

monobutyl ether (PPG-2 butyl ether), propylene glycol monoisobutyl ether, and 

dipropylene glycol dimethyl ether. In one embodiment of the invention the 
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solvent is ethoxydiglycol. Additional suitable exemplary glycol ethers are 

disclosed, e.g., in Aldrich Handbook of Fine Chemicals, 2003-2004 (Milwaukee, 

WI). 

In some embodiments, compositions of the invention have a glycol ether 

5 present in about 20 wt.% to about 40.0 wt.%. In some embodiments, 

compositions ofthe invention have a glycol ether present in about 20.0 wt.% to 

about 35.0 wt.%. In some embodiments, compositions of the invention have a 

glycol ether present in about 25.0 wt.% to about 40.0 wt.%. In yet another 

embodiment, compositions of the present invention have a glycol ether present 

10 in about 25.0 wt.% to about 35.0 wt.% ofthe composition. More specifically, 

compositions of the present invention have a glycol ether present in about 25.0 

wt.% ofthe composition. 

Additives 

Preservatives may also be used in the pharmaceutical composition and 

15 preferably comprise about 0.05% to 0.5% by weight of the total composition. 

The use of preservatives assures that if the product is microbially contaminated, 

the formulation will prevent or diminish microorganism growth. Some 

preservatives useful in the pharmaceutical composition include methylparaben, 

propylparaben, butylparaben, chloroxylenol, sodium benzoate, DMDM 

20 Hydantoin, 3-Iodo-2-Propylbutyl carbamate, potassium sorbate, chlorhexidine 

digluconate, or a combination thereof. 

Titanium dioxide may be used as a sunscreen to serve as prophylaxis 

against photosensitization. Alternative sunscreens include methyl cinnamate. 

Moreover, BHA may be used as an antioxidant, as well as to protect 

25 ethoxydiglycol and/or dapsone from discoloration due to oxidation. An alternate 

antioxidant is BHT. 

Preferred formulations 

As described herein, rosacea is treated by topically applying a topical 

composition comprising dapsone. In some embodiments, the topical 

30 composition comprises dissolved dapsone. In preferred embodiments, the 

topical composition is a pharmaceutical carrier system that is an aqueous gel, 

wherein the composition exhibits an optimal balance between dissolved dapsone 

that is available to cross through the stratum corneum to become systemically 

available, and microparticulate dapsone that is retained above the stratum 
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corneum to serve as a reservoir or to provide dapsone to the supracorneum zone, 

crossing the stratum corneum of the epidermis only minimally as a solid. The 

solid microparticulate dapsone reservoir is slowly dissolved in body fluids and 

then delivered through the stratum corneum. In some embodiments, the 

5 microparticulate dapsone is any solid form of dapsone that is added to a 

saturated solution of dapsone. In other embodiments, the microparticulate 

dapsone may be a precipitate formed by the addition of water to a solution 

containing a solvent and dapsone. The precipitate may comprise a crystalline 

precipitate or an amorphous precipitate. 

10 Optimal balance is accomplished by having a gel carrier system in which 

microparticulate dapsone is formed in reproducible ratios with respect to the 

dissolved dapsone. For the composition to have a wide range of applicability, 

the microparticulate to dissolved dapsone ratio preferably should be no greater 

than five, at therapeutic levels of applied active dapsone. 

15 A composition having a microparticulate to dissolved dapsone ratio of 

less than two may provide the greatest amount of pharmaceutical available for 

immediate partition out of the stratum corneum and into the viable epidermis. 

This should provide minimum reservoir capacity, and may not maintain 

sustained delivery or provide maximum activity in the supracomeum zone. A 

20 composition having a microparticulate to dissolved dapsone ratio of two or 

greater may have a reduced amount of drug available for immediate partition out 

of the stratum corneum and into the viable epidermis. This provides maximum 

reservoir capacity, maintains sustained delivery through the stratum corneum by 

slowly dissolving the dapsone in body fluids, and provides activity in the 

25 supracorneum zone. For the present invention, the ratio for microparticulate 

drug to dissolved drug should be no greater than 50, and preferably no greater 

than 10. More preferably, the ratio for microparticulate drug to dissolved drug 

should be no greater than 7 or no greater than 6. Most preferably, the ratio for 

microparticulate drug to dissolved drug should be about 5.5, 5.4, 5.3, 5.2, 5.1 or 

30 5.0. In some embodiments, the ratio for microparticulate drug to dissolved drug 

should be no greater than 5. Drug delivery from the microparticulate/dissolved 

dapsone formulation may be optimized to provide higher levels of drug to the 

supracomeum zone, while maintaining the level of drug partitioning through the 
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stratum corneum and into the viable epidermis, despite 10-fold increases in the 

amount of pharmaceutical applied to the topical surface. 

The compositions of the present invention comprise semi-solid and gel

like vehicles that include a thickener, water, preservatives, active surfactants or 

5 emulsifiers, antioxidants, sunscreens, and a solvent or mixed solvent system. The 

solvent or mixed solvent system is important to the formation of the 

microparticulate to dissolved dapsone ratio. The formation of the 

microparticulate, however, should not interfere with the ability of the thickener 

or preservative systems to perform their functions. 

10 In a preferred embodiment, the topical composition comprises a 

thickening agent; water; a high-boiling, nonionic organic solvent; a preservative; 

dapsone in a microparticulate and dissolved state; and a base solution. In one 

embodiment, the topical composition that is applied includes about 0.5% to 4.0% 

carbo mer and about 0.5% to 10% of dapsone that exists in both a dissolved state 

15 and a microparticulate state. The dissolved dapsone has the capacity to cross the 

stratum corneum, whereas the microparticulate dapsone does not. Addition of an 

amine base, potassium hydroxide solution, or sodium hydroxide solution 

completes the formation of the gel. A preferred ratio ofmicroparticulate to 

dissolved dapsone is approximately five, which includes 5.5, 5.4, 5.3, 5.2, 5.1 

20 and 5.0. 

In some embodiments, the topical composition comprises about 5% 

dapsone, about 4% dapsone, about 3% dapsone, about 2% dapsone, or about 1% 

dapsone. In other embodiments, the topical composition comprises between 

0.5% and 5% dapsone. In still other embodiments, the topical composition 

25 comprises between 0.5% and 10% of dapsone. In another embodiment, the 

pharmaceutical composition comprises about 1% carbomer, about 80-90% 

water, about 10% ethoxydiglycol (DGME), about 0.2% methylparaben, about 

0.3% to 3.0% dapsone including both microparticulate dapsone and dissolved 

dapsone, and about 2% caustic material. More particularly, the carbomer may 

30 include "CARBOPOL ® 980" and the caustic material may include sodium 

hydroxide solution. 

In another embodiment, the composition comprises dapsone and 

ethoxydiglycol (DGME), which allows for an optimized ratio ofmicroparticulate 

drug to dissolved drug. This ratio determines the amount of drug delivered, 
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compared to the amount of drug retained above the stratum corneum to function 

as a reservoir or for action in the supracomeum domain. The system of dapsone 

and ethoxydiglycol may include purified water combined with "CARBOPOL ®, 

gelling polymer, methylparaben, propylparaben, titanium dioxide, BHA, and a 

5 caustic material to neutralize the "CARBOPOL ®." 

10 

In a preferred embodiment, the composition comprises about 5% 

dapsone, about 0.85% carbomer 980, about 25% diethylene glycol monoethyl 

ether (DGME), about 0.2% methylparaben, about 0.2% sodium hydroxide; and 

about 68.75% purified water. 

The relative percentages for each of the reagents used in the 

pharmaceutical composition may vary depending upon the desired strength of 

the target formulation, gel viscosity, and the desired ratio of microparticulate to 

dissolved dapsone. Unless otherwise designated, all reagents listed above are 

commonly known by one of ordinary skill in the art and are commercially 

15 available from pharmaceutical or cosmetic excipient suppliers. 

Additional agents for combination therapy 

It is contemplated that the methods described herein may include the use 

of other topical formulations in combination with topical dapsone. There are a 

number of specific courses oftreatment that can be carried out. In some 

20 embodiments, the dapsone topical formulation and other topical formulation are 

administered simultaneously. In other embodiments, the dapsone topical 

formulation and other topical formulation are administered sequentially. Over 

the course of treatment, the administration of one formulation can continue when 

the other is discontinued and vice versa. 

25 It is further contemplated that the methods described herein may include 

the use of other active pharmaceutical ingredients in combination with dapsone 

in a single topical composition. In these embodiments, the dapsone and other 

active ingredient are administered simultaneously. 

Other topical formulations and active agents contemplated to be 

30 employed in conjunction with topical dapsone include, but are not limited to, 

metronidazole, azelaic acid, sodium sulfacetamide/sulfur preparations, and 

antibiotics including erythromycin, clindamycin and tetracycline. In one 

combination regimen, dapsone is applied in the AM and metronidazole is 
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applied in the PM. In another combination regimen, metronidazole is applied in 

the AM and dapsone is applied in the PM. 

It is further contemplated that the methods described herein include the 

use of systemic rosacea therapy in combination with topical dapsone therapy. 

5 Contemplated systemic therapies for use in combination with topical dapsone 

therapy include, but are not limited to, oral metronidazole and isotretinoin, and 

tetracyclines including doxycycline. 

In one specific embodiment of the invention, the dapsone composition 

can be co-administered with photochemotherapy with ultraviolet A (PUV A). In 

10 another specific embodiment of the invention, the dapsone compositioncan be 

co-administered with phototherapy with UVB. As used herein, 

"photochemotherapy with ultraviolet A (PUV A)" refers to a type of ultraviolet 

radiation treatment (phototherapy) used for severe skin diseases. PUV A is a 

combination treatment which consists ofPsoralen (P) administration and then 

15 exposure of the skin to long wave ultraviolet radiation (UV A). 

Dapsone plasma levels 

An advantage of the methods described herein is that blood plasma levels 

of dapsone and metabolites including N-acetyl dapsone and N-hydroxylamine 

dapsone are greatly reduced in comparison to oral administration of dapsone. 

20 The methods described herein employing topical dapsone are contemplated to 

result in blood plasma levels of dapsone and metabolites including N-acetyl 

dapsone and N-hydroxylamine dapsone less than about 150 ng/mL, less than 

about 100 ng/mL, less than about 90 ng/mL, less than about 80 ng/mL, less than 

about 70 ng/mL, less than about 60 ng/mL, less than about 50 ng/mL, less than 

25 about 40 ng/mL, less than about 30 ng/mL, less than about 20 ng/mL, less than 

about 10 ng/mL, less than about 9 ng/mL, less than about 8 ng/mL, less than 

about 7 ng/mL, less than about 6 ng/mL, less than about 5 ng/mL, less than 

about 4 ng/mL, less than about 3 ng/mL, less than about 2 ng/mL, and less than 

about 1 ng/mL. 

30 Methods for Preparing Dapsone Topical Compositions 

Those skilled in the art will be familiar with formulation methods used in 

preparing topical solutions or suspensions, lotions, ointments, creams and other 

formulations described above. 
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In some embodiments of the invention, a composition having dissolved 

dapsone and microparticulate dapsone is generally prepared by completely 

dissolving dapsone in a solvent or solvent mixture; adding and adequately 

dispersing a polymeric thickener in water; and combining the dissolved dapsone 

5 with the dispersed polymeric thickener. Alternatively, water may be slowly 

added to the dissolved dapsone, followed by the addition of a polymeric 

thickener. Ethoxydigylcol (DGME) and 1-methyl-2-pyrollidone are preferred 

solvents for use in the topically applied composition. 

In some embodiments of the invention, the composition having dissolved 

10 dapsone and microparticulate dapsone is prepared by first forming a liquid by 

combining an organic solvent and water, and then contacting dapsone in a 

microparticulate solid form with the liquid, such that the microparticulate solid 

dapsone form does not entirely dissolve in the liquid; and dissolving a thickener 

in the liquid at a concentration sufficient to form a gel. In another embodiment 

15 of the invention, the composition having dissolved dapsone and microparticulate 

dapsone is prepared by, prior to the step of contacting the microparticulate solid 

dapsone with the liquid, forming a solution of the dapsone in the liquid, wherein 

the dapsone is substantially completely dissolved in the liquid. 

In a preferred embodiment, the method for preparing a topically applied 

20 composition having dissolved and microparticulate dapsone comprises the steps 

of forming a homogenous dispersion by stirring purified water vigorously 

enough to form a vortex and sifting gel polymer into the vortex formed in the 

water while continuing to stir; forming a pharmaceutical component by 

dissolving methylparaben and/or propylparaben in ethoxydiglycol by mixing to 

25 form a solution, and mixing dapsone with the solution until the pharmaceutical is 

dissolved; mixing the pharmaceutical component with the homogenous 

dispersion to form a microparticulate dapsone dispersion; and adding a caustic 

material. 

The order in which reagents are combined may be important, depending 

30 on the particular reagents necessary for the target mixture. For example, after a 

pharmaceutical such as dapsone is dissolved in a solvent such as ethoxydiglycol, 

water may be slowly added to the dapsone in the ethoxydiglycol solution, or the 

dapsone in ethoxydiglycol solution may be added to the water with mixing. 

Adding the dapsone in ethoxydiglycol solution to water may result in less 
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polydispersity in the size of the microparticulates than adding water to the 

dapsone in ethoxydiglycol solutions. The carbomer is generally dispersed in the 

water component of the formulation, while the remaining ingredients will be 

dissolved or dispersed in whichever of the two components are best for 

5 dissolving or dispersing the ingredient. For example, it is suggested to dissolve 

methylparaben, propylparaben, and BHA in ethoxydiglycol. After the 

ethoxydiglycol component and water component are combined, neutralizer is 

added to formulate the gel. 

As described below, a study was conducted using as test subjects 399 

10 male and female subjects:=:: 18 years of age. At baseline, the subjects had a 

diagnosis of papulopustular rosacea, with:=:: 10 inflammatory lesions (papules 

and/or pustules) above the mandibular line. There was an overall improvement 

from baseline in local symptom scores with treatment. While treatment showed 

efficacy for patients with :=:: 10 inflammatory lesions, improved results were 

15 shown for subjects who entered the study with:=:: 20 inflammatory 

papulopustular lesions. It was surprising that the treatment was more successful 

for a more severe form of the disease. Topical application of 5% dapsone is safe 

and well tolerated when used to treat subjects with papulopustular rosacea. 

Systemic levels of dapsone and its metabolites were low during the study with 

20 no evidence of increasing exposure over time. No subjects in the study 

demonstrated evidence of hemolysis or treatment related hematological adverse 

events. 

25 

The invention will be described by the following non-limiting example. 

Example 1 

Methods 

A twelve week study was conducted in 399 male and female subjects:=:: 

18 years of age. At baseline, the subjects had a diagnosis of papulopustular 

rosacea, with:=:: 10 inflammatory lesions (papules and/or pustules) above the 

30 mandibular line. Each subject had an Investigator Global Assessment (IGA) 

score :=:: 2, as defined in Table 1. 

Table 1: Investigator Global Assessment of Disease Severity 
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Score Severity Description 

0 Clear 
No signs or symptoms present; at most, mild 
erythema 

1 Almost Clear 
Very mild erythema present. Very few small 
papules/pustules 

2 Mild Mild erythema. Several small papules/pustules 

3 Moderate 
Moderate erythema. Several small or large 
papules/pustules, and up to 2 nodules 

4 Severe 
Severe erythema. Numerous small and/or large 
papules/pustules, up to several nodules. 

The subjects were randomly assigned to one of the following five treatment 

groups: 

1) Vehicle Control (VC), 2x/day (80 subjects). 

5 2) Aczone™ Gel, 5%, 2x/day (84 subjects). 

10 

3) Aczone™ Gel, 5%, 1x/day (79 subjects). 

4) MetroGel® (metronidazole gel), 1%, 1x/day (80 subjects). 

5) Aczone™ Gel, 5% 1x/day + MetroGel® (metronidazole gel), 1%, 1x/day (76 

subjects). 

MetroGel® is a 1% gel formulation of metronidazole. Metronidazole has 

been used as a topical therapy for rosacea since its approval in 1988 and is 

effective in reducing inflammatory papules and pustules and producing overall 

improvement in rosacea symptoms (Bikowski and Goldman, 2004). 

MetroGel® contained the active ingredient metronidazole (10 mg per 

15 gram). Inactive ingredients in MetroGel® included: betadex, edetate disodium, 

hydroxyethyl cellulose, methylparaben, niacinamide, phenoxyethanol, propylene 

glycol, propylparaben, and purified water. 

Aczone TM Gel is a 5% gel formulation of dapsone. Aczone ™ gel 

contained the active ingredient dapsone (50 mg per gram). Inactive ingredients 

20 in the Aczone™ gel included: carbomer 980, diethylene glycol monoethyl ether 

(DGME), methylparaben, sodium hydroxide, and purified water. The vehicle 

control (VC) contained only the inactive components carbomer 980, diethylene 

glycol monoethyl ether (DGME), methylparaben, propylparaben, sodium 

hydroxide, and purified water. 

25 The Aczone™ (dapsone 5%) gel was prepared as follows: 

A polymer thickener component was prepared by charging 66.95 grams 

of purified water to a vessel suitable to contain 100 grams of finished semisolid 
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product, and 0.85 g of "CARBOPOL® 980" was slowly sifted into a vortex 

formed by rapidly stirring the purified water. When a homogeneous dispersion 

of "CARBOPOL® 980" and water was formed, stirring was reduced to 

minimize air entrapment. Next, an active pharmaceutical component was 

5 prepared by charging an appropriately sized container with 25 g of 

ethoxydiglycol, then 0.2 g of methylparaben were added to the ethox:ydiglycol 

and mixed until all of the crystalline solid was dissolved. 5.0 g dapsone was 

added to the ethoxydiglycol and mixed until the drug. was completely dissolved. 

The polymer thickener component was added to the pharmaceutical component 

10 with mixing, immediately resulting in the formation of crystalline microparticles. 

Once the dispersion was homogenous, 2.0 grams of a 10% w/w aqueous sodium 

hydroxide solution were added to neutralize the CARBOPOL® 980 and form the 

gel. 

The application procedures for all treatment groups were the same. 

15 Subjects applied a thin film of the study treatment onto the entire face and 

rubbed gently until it completely disappeared, after first washing the face with a 

standard cleanser. For twice-daily regimens, applications occurred once in the 

morning (AM) and once in the evening (PM). For once-daily regimens, 

applications occurred in the evening (PM). For the combination regimen, 

20 dapsone was applied in the AM and MetroGel® was applied in the PM. 

Efficacy assessments included monitoring inflammatory lesion counts, 

Investigator Global Assessment (IGA) scores, erythema scores, and 

telangiectasia scores. Plasma dapsone concentrations were measured to assess 

systemic exposure to the study treatment. Safety was evaluated by monitoring 

25 adverse events, hematology and serum chemistry parameters, concomitant 

medications, vital signs, and local symptoms (dryness, itching, stinging, and 

burning). 

Success rates, based on changes from baseline lesion counts and on the 5-

point IGA, are direct indications of treatment response, and have been used in 

30 recent studies of other rosacea therapies (Wilkin et al., 2004; Thiboutot et al., 

2003). Both of these endpoints are considered important and clinically relevant 

in evaluating the efficacy of treatments for rosacea. Erythema and telangiectasia 

are signs of rosacea that were evaluated according to standardized 4-point scales, 

and treatment-induced changes in these signs were considered to be clinically 
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meaningful to subjects. Subjects were followed for 7 days after stopping 

treatment to monitor any ongoing adverse events. 

Results 

Inflammatory Lesion Counts. The change from baseline in inflammatory 

5 lesion counts, percent change from baseline in inflammatory lesion counts, and 

lesion counts over time were summarized by N, mean, standard deviation, 

median, minimum, and maximum. Summaries were provided separately for each 

treatment group and study visit. In addition, 95% confidence intervals were 

provided for each treatment group and for the difference between vehicle control 

10 (VC) and each active treatment group. 

The change from baseline in inflammatory lesion counts for each study 

visit was calculated by subtracting the baseline inflammatory lesion count from 

the post baseline study visit lesion counts for each subject. The percent change 

from baseline in inflammatory lesion counts was calculated by dividing the 

15 baseline inflammatory lesion count into the change from baseline in 

inflammatory lesion counts and then multiplying by 100 for each subject at each 

study visit. 

At baseline, the mean inflammatory lesion count for all treatment groups 

was 21.6. Figure 1 shows the mean change from baseline in inflammatory lesion 

20 counts in the intent to treat (ITT) population having 2: 10 inflammatory lesions 

(papules and/or pustules) above the mandibular line. All study treatment groups 

experienced a mean decrease from baseline in lesion counts. Squares, vehicle 

control; triangles, Aczone™ (dapsone 5%) 2x/day; inverted triangles, Aczone™ 

(dapsone 5%) lx/day; diamonds, MetroGel® (metronidazole 1%) 1x/day; circles, 

25 Aczone™ lx/day + MetroGel® lx/day. At Week 12, subjects treated with 

MetroGel® alone or dapsone + MetroGel® experienced the largest mean 

decreases from baseline (-11.3 and -11.4lesions, respectively) while subjects in 

the dapsone lx/day group experienced the least mean decrease from baseline(-

5.7 lesions from baseline). The mean change from baseline in the dapsone 

30 2x/day group (-8.0 lesions) was higher than the dapsone 1x/day group, but 

similar to the VC group (-8.3 lesions), which was observed to decrease the 

number of inflammatory lesions. 
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A review of historical results for other approved therapies shows that the 

mean changes from baseline in lesion count for the dapsone 2x/day group was 

close to that of other approved products for rosacea, including Finacea® (azelaic 

acid) Gel, 15%, Oracea® (doxycycline) 40 mg capsules, and the active 

5 comparator in this study, MetroGel® (metronidazole), 1.0%. The changes from 

baseline in inflammatory lesion counts for Finacea® were reported as -10.7 and 

-8.9 (differences of3.6 and 2.5lesions in favor of active treatment over vehicle) 

(Finacea® package insert, 2005). For Oracea®, the changes from baseline in 

lesion counts were -11.8 and -9.5 (differences of 5.9 and 5.2 lesions in favor of 

10 active treatment over vehicle) (Oracea® package insert, 2006). Historically, 

subjects treated with the 1% strength ofMetroGel® once-daily demonstrated a 

reduction in lesion count from baseline of -9.4lesions, with a difference of 5.6 

lesions over vehicle (MetroGel® package insert, 2005). The historical response 

for MetroGel® was less than the response observed in this study (-11.3 lesion 

15 decrease from baseline), which is most likely due to differences in study 

conditions and the fewer numbers of subjects enrolled in this study. In the 

intent-to-treat (ITT) analysis, treatment with the combination of Metro Gel® and 

dapsone was not different from treatment with MetroGel® alone by Week 12 in 

terms of lesion count reduction. 

20 Figure 2 shows the mean percent change from baseline in inflammatory 

lesion counts in the intent to treat (ITT) population having 2: 10 inflammatory 

lesions (papules and/or pustules) above the mandibular line. All study treatment 

groups experienced a mean percent decrease from baseline in lesion counts. 

Diamonds, vehicle control; light squares, Aczone™ (dapsone 5%) 2x/day; 

25 triangles, Aczone™ (dapsone 5%) lx/day; dark squares, MetroGel® 

(metronidazole 1 %) 1x/day; circles, Aczone™ 1x/day + MetroGel® 1x/day. 

Subgroup Analysis: Subjects With <20 Lesions. The subgroup of 

subjects with <20 lesions at baseline was analyzed independently of the ITT 

group. For this subgroup, the baseline mean inflammatory lesion count ranged 

30 from 13.6 lesions to 14.3 lesions across treatment groups, with an overall mean 

of 14.0 lesions. Figure 3 depicts the mean change from baseline in lesion counts 

for this subgroup of subjects with <20 lesions at baseline. Diamonds, vehicle 

control; light squares, Aczone™ (dapsone 5%) 2x/day; triangles, Aczone™ 

(dapsone 5%) 2x/day; dark squares, MetroGel® (metronidazole 1 %) lx/day; 
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circles, Aczone 1
M 1x/day + MetroGel® 1x/day. Subjects in all treatment groups 

experienced a mean decrease from baseline in inflammatory lesion count. In this 

subgroup at week 12, the MetroGel® alone 1x/day experienced a mean decrease 

of -7.7 lesions; the dapsone + MetroGel® group experienced a mean decrease of 

5 -7.2 lesions; the vehicle control (VC) experienced a mean decrease of -6.0 

lesions; and the dapsone 2x/day and dapsone 1 x/ilay groups experienced a mean 

decrease of -3.6 lesions. 

Figure 4 shows the mean percent change from baseline in inflammatory 

lesion counts in the subgroup population having <20 inflammatory lesions 

10 (papules and/or pustules) above the mandibular line. All study treatment groups 

experienced a mean percent decrease from baseline in lesion counts. Diamonds, 

vehicle control; light squares, Aczone™ (dapsone 5%) 2x/day; triangles, 

Aczone™ (dapsone 5%) 1x/day; dark squares, MetroGel® (metronidazole 1 %) 

lx/day; circles, Aczone™ 1x/day + MetroGel® 1x/day. At Week 12, subjects 

15 treated with MetroGel® (metronidazole 1 %) 1x/day or Aczone TM 1x/day + 

MetroGel® 1x/day experienced the largest mean percent decreases from baseline 

(55.3% and 52.0% mean reductions in lesions, respectively), while the vehicle 

control group experienced a 41.9% mean reduction in lesions. The dapsone 

lx/day group experienced a 27.7% mean reduction in lesions and the dapsone 

20 2x/day experienced a 23.3% mean reduction in lesions. 

Subgroup Analysis: Subjects With 2:: 20 Lesions. The subgroup of 

subjects with 2::20 lesions at baseline was analyzed independently of the ITT 

group. The cut-off of 20 lesions was chosen as the number which most closely 

approximated the baseline mean lesion count in subjects who entered the study 

25 with a baseline IGA in the moderate or severe categories. The size of this 

subgroup was relatively large (42% of the ITT population). 

For this subgroup, the baseline mean inflammatory lesion count ranged 

from 28.4 lesions to 33.8 lesions across treatment groups, with an overall mean 

of 32.1 lesions. Figure 5 depicts the mean change from baseline in lesion counts 

30 for this subgroup of subjects with 2:: 20 lesions at baseline. Squares, vehicle 

control; triangles, Aczone™ (dapsone 5%) 2x/day; inverted triangles, Aczone™ 

(dapsone 5%) 1x/day; diamonds, MetroGel® (metronidazole 1 %) 1 x/day; circles, 

Aczone™ lx/day + MetroGel® lx/day. Subjects in all treatment groups 

experienced a mean decrease from baseline in inflammatory lesion count that 
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was higher than the overall mean decrease for the ITT population. In this 

subgroup, the dapsone 2x/day, MetroGel®, and dapsone+ MetroGel® groups 

experienced the highest mean decreases by Week 12 (-15.5, -15.5, and -15.6 

lesions respectively). The dapsone lx/day and VC groups, respectively, 

5 experienced mean decreases of -9.3 and -11.6 lesions. Comparing the dapsone 

2x/day and Vehicle Control groups. there was a 3.9 lesion difference in the mean 

decrease from baseline in favor of dapsone, similar to the differences between 

active and vehicle for other approved treatments (as described above). 

Figure 6 shows the mean percent change from baseline in inflammatory 

10 lesion counts in the subgroup population having 2: 20 inflammatory lesions 

(papules and/or pustules) above the mandibular line. All study treatment groups 

experienced a mean percent decrease from baseline in lesion counts. Diamonds, 

vehicle control; light squares, Aczone™ (dapsone 5%) 2x/day; triangles, 

Aczone™ (dapsone 5%) 1x/day; dark squares, MetroGel® (metronidazole 1 %) 

15 1x/day; circles, Aczone™ lx/day + MetroGel® lx/day. At Week 12, subjects 

treated with dapsone 2x/day, MetroGel® lx/day, and dapsone+ MetroGel® 

experienced the largest mean percent decreases from baseline (58.4%, 46.6% 

and 45.0% reduction in lesions, respectively) while subjects in the dapsone 

1 x/day group experienced the least mean percent decrease from baseline (20.9% 

20 decrease in lesions from baseline). The mean percent change from baseline in 

the vehicle control group was 42.3%. 

IGA Success. The IGA score and success rate from the IGA were 

summarized by frequencies and percents. Success rate was defined as the 

proportion of subjects with a score ofO (clear) or 1 (almost clear) and at least a 2 

25 point improvement from baseline on the 5-point Investigator's Global 

Assessment (IGA) scale of disease severity. In addition, 95% confidence 

intervals were calculated for the success rate from the IGA for each treatment 

group and for the difference between VC and each active treatment group. 

At baseline, most subjects had an IGA score of moderate (62% for all 

30 subjects combined). The distribution ofiGA scores shifted towards 

improvement as early as Week 2 for all study treatments, where the percentages 

of subjects with scores of moderate or severe decreased and percentages of 

subjects with scores of mild or almost clear increased. Figure 7 shows the IGA 

success rate over the course of the study in the intent to treat (ITT) population 
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having;:: 10 inflammatory lesions. At Week 12, approximately one third to one 

half of the subjects enrolled in each group had an IGA score of clear (5.1% to 

19.7%) or almost clear (25.0% to 33.8%). Diamonds, vehicle control; light 

squares, Aczone™ (dapsone 5%) 2x/day; triangles, Aczone™ (dapsone 5%) 

5 1 x/day; dark squares, MetroGel® (metronidazole 1%) 1 x/day; circles, Aczone ™ 

1x/day + MetroGel® 1x/day. 

Figure 8 summarizes the IGA success rate at week 12 in the intent to 

treat (ITT) population having ;:: 10 inflammatory lesions. At 12 weeks, the 

success rate was highest in the dapsone+ MetroGel® group (39.5%) and lowest 

10 in the dapsone lx/day group (24.1 %). The success rate in the dapsone 2x/day 

group was higher than the dapsone 1x/day group but the rate was very similar to 

VC (27.4% and 27.5%, respectively). The combination treatment group 

experienced higher success than either the MetroGel® alone (32.5%) or the 

dapsone lx/day (24.1 %). 

15 Subgroup Analysis: Subjects With <20 Lesions. At baseline, 56% of the 

subjects with <20 lesions had a moderate score on the IGA, while 41% had a 

mild score on the IGA. The distribution ofiGA scores in subjects with <20 

lesions at baseline shifted towards improvement over the 12 weeks for all study 

treatments. Figure 9 shows the IGA success rate over the course of the study in 

20 subjects with <20 lesions. Diamonds, vehicle control; light squares, Aczone™ 

(dapsone 5%) 2x/day; triangles, Aczone™ (dapsone 5%) 1x/day; dark squares, 

MetroGel® (metronidazole 1 %) lx/day; circles, Aczone™ 1x/day + MetroGel® 

lx/day. At week 12, approximately 40% to 60% of the subjects enrolled in each 

group had an IGA score of clear (4.0% to 26.3%) or almost clear (29.8% to 

25 42.0%). 

Subgroup Analysis: Subjects With;:: 20 Lesions. At baseline, most 

subjects with;:: 20 lesions had a moderate score on the IGA (70%). Similar to 

the ITT analysis, the distribution ofiGA scores in subjects with;:: 20 lesions at 

baseline shifted towards improvement as early as Week 2 for all study 

30 treatments, where the percentages of subjects with scores of moderate or severe 

decreased and percentages of subjects with scores ofmild or almost clear 

increased. Figure 10 shows the IGA success rate over the course of the study in 

subjects with;:: 20 lesions. At Week 12, approximately one third to one half of 

the subjects enrolled in each group had an IGA score of clear (6.5% to 13.2%) or 
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5 

almost clear (17.2% to 29.7%). Diamonds, vehicle control; light squares, 

Aczone™ (dapsone 5%) 2x/day; triangles, Aczone™ (dapsone 5%) 1x/day; dark 

squares, MetroGel® (metronidazole 1 %) 1x/day; circles, Aczone ™ 1 x/day + 

MetroGel® 1x/day. 

Figure 11 summarizes the IGA success rate for this subgroup at week 12. 

The percentage of subjects with 2:20 lesions who had treatment success at V•!eek 

12 was highest in the dapsone+ MetroGel® group (39.5%) and lowest in the VC 

group (21.2%). Success rates were better in the dapsone 2x/day group (32.3%) 

than either the dapsone lx/day group (24.1 %) or the VC (21.2%), equivalent to 

10 an 11.1% difference favoring dapsone 2x/day treatment. Comparing the dapsone 

+ MetroGel® group to the MetroGel® alone group, there was a higher success 

rate for the combination treatment (39.5% compared to 29.7%). 

Erythema assessment. Erythema assessment scores were summarized by 

frequencies and percents. Erythema was graded according to the standardized 

15 scale shown in Table 2, at Day 0 (baseline) and Weeks 2, 4, 8, and 12. 

TABLE 2. Erythema Assessment 

Score Severity Description 

0 

1 

2 

3 

Absent 

Mild 

Moderate 

Severe 

No perceptible erythema. 

Slight erythema with either restricted central 
involvement or generalized whole face. 

Pronounced erythema with either restricted central 
involvement or generalized whole face. 

Severe erythema or red-purple hue with either 
restricted central involvement or generalized whole 
face. 

At baseline, all subjects had at least mild erythema present (16.5% to 

20 23.8%) with the majority displaying moderate erythema (60.0% to 70.9%). In 

general, erythema scores improved throughout the study, with 4.8% to 9.2% of 

subjects exhibiting no erythema at Week 12. There were no consistent 

differences in the distribution of erythema scores across study treatment groups. 

Subgroup Analysis: Subjects With .2: 20 Lesions. For the subgroup of 

25 subjects with .2: 20 lesions, erythema was predominantly moderate at baseline. 

The distribution of erythema scores tended to shift towards improvement as the 

study progressed in all treatment groups. By Week 12, approximately half of the 
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subjects in each group had improved to a score of absent (3.2% to 9.1 %) or mild 

(31.6% to 51.4%) from mostly moderate at baseline (58.1% to 82.8%). There 

were no consistent differences between the treatment groups. 

Telangiectasia Assessment. Telangiectasia assessment scores were 

5 summarized by frequencies and percents. Telangiectasia was graded according 

to the standardized scale shown in Table 3 at Day 0 (baseline) Rnd Weeks 2, 4, 8, 

and 12. 

10 

TABLE 3. Telangiectasia Assessment 

Score Severity 

0 Absent 

1 Mild 

2 Moderate 

3 Severe 

Description 
No perceptible telangiectasia. 

Involvement of the nose. 

Involvement of the nose and infraorbital region. 

Involvement of the nose, infraorbital region, and 
other areas of the face. 

At baseline, telangiectasia was predominantly moderate (41.7% to 57.5% 

of subjects). Throughout the study, there was a small shift towards improvement 

of telangiectasia, demonstrated by an increase in the percentages of subjects with 

absent or mild telangiectasia and decreases in the percentages of subjects with 

15 moderate or severe telangiectasia. At Week 12, approximately half of the 

subjects in each group had either absent (13.1% to 19.7%) or mild telangiectasia 

(34.2% to 43.8%). There were no consistent differences in the distribution of 

telangiectasia scores across study treatment groups. 

Subgroup Analysis: Subjects With~ 20 Lesions. At baseline, the 

20 telangiectasia score was predominantly mild in subjects with~ 20 lesions in the 

dapsone 2x/day group (51.6%) and moderate (48.3% to 63.6%) for other 

treatments. This pattern was still evident at Week 12; however the percentages of 

subjects with moderate or severe telangiectasia generally decreased while the 

percentages of subjects with mild or absent generally increased. 

25 Adverse Events. Application site adverse events were the most common 

type of adverse event reported. The majority of application site adverse events 

(dryness, itching, stinging, and burning) are signs and symptoms of rosacea that 

were solicited and scored using the standardized grading system shown in Table 

4. 
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TABLE 4. Local Symptoms Assessment (Dryness, Itching, Stinging, and 
Burning) 

Score Severity Description 

0 Absent None 

1 Mild Barely perceptible 

2. Moderate na.h-~+o.l'lr __ ,..,......,._ .. 
~,~.U.J..I.&.\.f.l)' }J'J.\.f.:t""'Ji\. 

3 Severe Marked, intense 

5 The most frequent application site adverse event was dryness, which 

occurred at a similar frequency among study treatment groups (32.5% to 36.7%) 

and was typically mild to moderate in intensity. Other application site adverse 

events were pain (8.0% to 29.1 %), burning (10.7% to 27.8%), pruritis (8.0% to 

22.8%), and erythema (9.1% to 13.9%). The frequency of these application site 

10 adverse events was numerically lower in groups treated with MetroGel® alone or 

MetroGel® + dapsone compared with the vehicle control or dapsone-only treated 

groups. For all groups, the intensity of application site pain, burning, and 

pruritus was mostly mild while the intensity of application site erythema was 

mostly moderate to severe. The higher severity of application site erythema 

15 compared with other signs/symptoms of rosacea may be explained by the 

presence of erythema at baseline (which was mostly moderate) as part of the 

underlying rosacea characteristics whereas other local signs and symptoms were 

mostly absent or mild. 

Skin and Subcutaneous Disorders occurred at a frequency ranging from 

20 12.0% to 20.8%. The frequency was higher in the MetroGel® group (20.8%) 

compared with other groups (12.0% to 17.7%). Telangectasia, reported as a 

worsening ofbaseline telangiectasia that was part of the subject's underlying 

rosacea, was the only adverse event to occur with a frequency higher than 1% 

(10.8% to 14.3%). The incidence oftelangiectasia was slightly higher in groups 

25 treated with MetroGel® or MetroGel® + dapsone than the vehicle or dapsone

only treated group. 

Blood plasma dapsone levels. The amounts of dapsone and metabolites 

N-acetyl dapsone and N-hydroxylamine dapsone in plasma were measured at 

baseline, Week 2, Week 4, and Week 12 of the study. Mean plasma 

30 concentrations of dapsone and metabolites were low in study treatment groups 
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using Aczone1
M at all time points measured in the study. The highest mean 

plasma concentrations were observed at Week 2, where subjects had a mean 

dapsone concentration of 10.6 ng/mL, 7.0 ng/mL, and 6.1 nglmL in the 

Aczone™ 2x/day group, Aczone™ 1x/day group, and Aczone™ + MetroGel 

5 group, respectively. The maximum plasma concentration of dapsone observed 

in any subject was 87.43 nglmL, at Week 2 (Aczone™ 2x/day group). Plasma 

concentrations ofN-acetyl dapsone were also highest at Week 2 (means of 4.9, 

3.1, and 2.9 nglmL in the Aczone™ 2x/day, Aczone™ 1x/day, and combination 

groups respectively). Plasma concentrations of the hydroxylamine metabolite, 

10 which is believed to be the primary factor associated with dapsone hematological 

toxicities, were much lower than the parent (mean values <1 nglmL in all 

Aczone™-treated groups, maximum in any subject using Aczone™ 2x/day was 

6.7 ng/mL). 

In subjects treated with the combination of Aczone™ and MetroGel, 

15 plasma levels of dapsone and metabolites were similar to or lower than subjects 

treated with the same amount of Aczone™ only (lx/day), suggesting that there 

are no pharmacokinetic interactions between these two drugs. 

Subjects with G6PD-deficiency are known to be at higher risk of 

developing dapsone-related hematological toxicities following oral dapsone use. 

20 In this study, 1 subject with G6PD-deficiency was enrolled and treated with 

Aczone™ (lx/day). When measured at Weeks 2, 4, and 12, the subject's plasma 

dapsone levels were approximately 11 to 12 nglmL and hydroxylamine levels <1 

nglmL. The subject's laboratory data does not reveal any changes from baseline 

over the course of the study, except for slightly elevated non-fasting blood 

25 glucose at Week 4 and slightly low monocyte counts at Weeks 2 and 4 that were 

not deemed to be clinically significant. There were no changes in any 

hematological parameters. Furthermore, there were no adverse events reported 

indicative of systemic dapsone toxicity; only mild, transient application site 

adverse events were reported by this subject. 

30 Systemic exposure to dapsone and its metabolites was low at all time 

points in the study. Similar mean values for hemoglobin, hematocrit, red blood 

cells, mean corpuscular volume, mean corpuscular hemoglobin, reticulocyte 

count, total bilirubin, haptoglobin, and LDH between baseline and Week 12 

were shown across all treatment groups. There were no overall changes in any 
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chemistry or hematology parameter observed during the study. These findings 

demonstrate the low incidence of systemic adverse events with topical dapsone 

use and support the safety of using topical dapsone, as well as dapsone in 

combination with MetroGel®, in subjects with papulopustular rosacea. 

5 Discussion 

The efficacy of d~psone in treating subjects \~lith papulopustular rosacea 

was investigated. Two dapsone-alone dosage regimens (lx/day and 2x/day) 

were employed, as was a dapsone+ MetroGel® regimen (lx/day). The study 

was controlled with the dapsone vehicle applied 2x/day (VC) and with 

10 MetroGel® alone (applied lx/day). 

Baseline characteristics were generally similar across study treatment 

groups, except the percentage of patients who had severe telangiectasia at 

baseline was more variable (6% in the Vehicle and MetroGel® groups, 20% and 

15% in the dapsone 2x/day and 1x/day respectively, and 17% in the dapsone+ 

15 MetroGel® group). 

All treatment groups experienced a mean decrease from baseline in 

lesion counts. At Week 12, subjects treated with MetroGel® alone or dapsone+ 

MetroGel® experienced the largest mean decreases from baseline in lesion 

counts (-11.3 and -11.4lesions, respectively) while subjects in the dapsone 

20 1x/day group experienced the least mean decrease from baseline (-5.7lesions). 

The mean change from baseline in the dapsone 2x/day group (-8.0 lesions) was 

higher than the dapsone 1x/day group, but similar to the vehicle control (VC) 

group (-8.3 lesions). 

Success rates, defined as a score of clear or almost clear with at least 2 

25 points of improvement on a 5-point IGA scale, showed that more subjects treated 

with dapsone 2x/day had success (27.4%) than subjects treated with dapsone 

1x/day (24.1 %), but there was no difference from VC (27.5%). The success rate 

for the combination treatment of dapsone + MetroGel® was higher than 

MetroGel® alone (39.5% success rate compared with 32.5%). 

30 Erythema and telangiectasia were evaluated, using a standardized 4-point 

grading system. Both erythema and telangiectasia improved, though not 

substantially, in all study treatment groups by Week 12. There were no apparent 

differences in erythema and telangiectasia between treatment groups. 
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Subgroup Analysis: Subjects With::: 20 Lesions At Baseline. Subjects 

with ::: 20 lesions in all treatment groups experienced a greater mean decrease 

from baseline in inflammatory lesion count than the overall mean decrease for 

the ITT population having::: 10 inflammatory lesions and the subgroup having 

5 <20 inflammatory lesions. This result was surprising because a milder form of 

the disease would be expected to show similar or improved treatment results 

compared to a more severe form ofthe disease. In this subgroup of subjects with 

::: 20 lesions, the dapsone 2x/day, MetroGel®, and dapsone + MetroGel® groups 

experienced the highest mean decreases by Week 12 (-15.5, -15.5, and -15.6 

10 lesions respectively, corresponding to 58.4%, 46.6% and 45.0% reductions from 

baseline in lesions, respectively). The VC group experienced a mean decrease of 

-11.6 lesions (a 42.3% decrease) and the dapsone 1x/day group experienced a 

mean decrease of -9.3 lesions (a 20.9% decrease in lesions from baseline) at 12 

weeks. Comparing the dapsone 2x/day and VC groups, there was a 3.9lesion 

15 difference in the mean decrease from baseline in favor of dapsone. 

In the::: 20 lesions subgroup, success at Week 12 was highest in the 

dapsone+ MetroGel® group (39.5%) and lowest in the VC group (21.2%). 

Success rates were better in the dapsone 2x/day group (32.3%) than either the 

dapsone 1 x/day group (24.1%) or the VC group (21.2% ), equivalent to an 11.1% 

20 difference favoring dapsone 2x/day treatment. Comparing the dapsone + 

MetroGel® group to the MetroGel® alone group, there was a higher success rate 

for the combination treatment (39.5% compared to 29.7%) 

Systemic exposure to dapsone and its metabolites was low at all time 

points in the study. Treatment with dapsone was safe and well tolerated in 

25 subjects with papulopustular rosacea. Most adverse events were at the 

application site, were mild, and were transient. Systemic adverse events were 

infrequent and were generally indicative of the common cold or flu. The most 

frequent adverse events were application site events including dryness, pain, 

burning, pruritis, and erythema, which are also known signs and symptoms of 

30 rosacea. 
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WHAT IS CLAIMED IS: 

1. A method to treat rosacea comprising topically administering to a 

patient in need thereof an effective amount of a pharmaceutical 

5 composition comprising dapsone and a pharmaceutically acceptable 

ca...rner. 

2. The method of claim 1 wherein the rosacea is papulopustular rosacea. 

10 3. The method of claim 2 wherein the papulopustular rosacea is mild to 

severe papulopustular rosacea. 

4. The method of claim 2 wherein the patient has an Investigator Global 

Assessment score of 3 or higher before treatment. 

15 

5. The method of claim 2 wherein treatment results in a mean reduction 

of at least 13 papulopustular lesions. 

6. The method of claim 2 wherein treatment results in a mean reduction 

20 of at least 43 %of the papulopustular lesions. 

7. The method of claim 2 wherein the patient has 20 or more 

inflammatory lesions. 

25 8. The method of claim 7 wherein the pharmaceutical composition is 

administered twice daily. 

9. The method of claim 8 wherein the pharmaceutical composition 

comprises about 5% dapsone, about 0.85% carbomer 980, about 25% 

30 diethylene glycol monoethyl ether (DGME), about 0.2% 

methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

10. The method of claim 1 wherein the rosacea is ocular rosacea. 
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11. The method of claim 1 wherein said pharmaceutical composition is a 

semisolid aqueous gel. 

12. The method of claim 1 wherein said pharmaceutical composition is a 

cream, lotion, suspension, ointment or spray. 

13. The method of claim 1 wherein the pharmaceutical composition 

additionally comprises a thickening agent, a high-boiling, nonionic 

organic solvent, a preservative, or a base agent. 

14. 

15. 

The method of claim 1 wherein the dapsone comprises about 0.5% to 

10% of the pharmaceutical composition. 

The method of claim 1 wherein the dapsone is present in both a 

microparticulate state and a dissolved state. 

16. The method of claim 15 wherein the microparticulate dapsone is a 

crystalline precipitate. 

17. The method of claim 15 wherein the microparticulate dapsone is an 

amorphous precipitate. 

18. 

19. 

The method of claim 1 wherein the pharmaceutical composition 

further comprises an antioxidant, a fragrance, a colorant, a sunscreen, 

or combinations thereof. 

The method of claim 1 wherein the pharmaceutical composition 

comprises about 5% dapsone, about 0.85% carbomer 980, about 25% 

diethylene glycol monoethy1 ether (DGME), about 0.2% 

methylparaben, about 0.2% sodium hydroxide; and about 68.75% 

purified water. 
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20. The method of claim 1 further comprising administering a 

composition comprising metronidazole and a pharmaceutically 

acceptable carrier. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

The method of claim 20 wherein the metronidazole is included in the 

pharmaceutical composition comprising dapsone B-lld a 

pharmaceutically acceptable carrier. 

The method of claim 20 wherein the metronidazole is administered 

separately from the pharmaceutical composition comprising dapsone 

and a pharmaceutically acceptable carrier. 

The method of claim 1 wherein the pharmaceutical composition is 

administered twice daily. 

A method to treat rosacea comprising topically administering to a 

patient in need thereof an effective amount of a pharmaceutical 

composition comprising dapsone and a pharmaceutically acceptable 

carrier, wherein plasma levels of dapsone remain less than about 100 

ng/mL. 

The method of claim 24 wherein the rosacea is ocular rosacea. 

The method of claim 24 wherein the rosacea is papulopustular 

rosacea. 

The method of claim 26 wherein the papulopustular rosacea is mild to 

severe papulopustular rosacea. 

The method of claim 26 wherein the rosacea has an Investigator 

Global Assessment score of 3 or higher before treatment. 

29. The method of claim 26 wherein the patient has 20 or more 

inflammatory lesions. 
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30. The method of claim 29 wherein the pharmaceutical composition is 

administered twice daily. 

31. The method of claim 30 wherein the pharmaceutical composition 

comprises about 5% dapsone, about 0.85% c.arbomer 980, about 25% 

diethylene glycol monoethyl ether (DGME), about 0.2% 

methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

32. The method of claim 26 wherein treatment results in a mean 

reduction of at least 13 papulopustular lesions. 

33. 

34. 

35. 

The method of claim 26 wherein treatment results in a mean 

reduction of at least 43% of the papulopustular lesions. 

The method of claim 24 wherein said pharmaceutical composition is 

a semisolid aqueous gel. 

The method of claim 24 wherein said pharmaceutical composition is 

a cream, lotion, suspension, ointment or spray. 

36. The method of claim 24 wherein the pharmaceutical composition 

additionally comprises a thickening agent, a high-boiling, nonionic 

organic solvent, a preservative, or a base agent. 

37. 

38. 

The method of claim 24 wherein the dapsone comprises about 0.5% 

to 10% of the pharmaceutical composition. 

The method of claim 24 wherein the dapsone is present in a 

microparticulate and a dissolved state. 

39. The method of claim 38 wherein the microparticulate dapsone is a 

crystalline precipitate. 
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40. The method of claim 38 wherein the microparticulate dapsone is an 

amorphous precipitate. 

41. 

42. 

43. 

44. 

45. 

The method of claim 24 wherein said pharmaceutical composition 

further comprises an additive selected from the group consisting of an 

antioxidant, a fragrance, a colorant, and a sunscreen. 

The method of claim 24 wherein the pharmaceutical composition 

comprises about 5% dapsone, about 0.85% carbomer 980, about 25% 

diethylene glycol monoethyl ether (DGME), about 0.2% 

methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

The method of claim 24 further comprising administering a 

composition comprising metronidazole. 

The method of claim 43 wherein the metronidazole is included in the 

pharmaceutical composition comprising dapsone and a 

pharmaceutically acceptable carrier. 

The method of claim 43 wherein the metronidazole is administered 

separately from the pharmaceutical composition comprising dapsone 

and a pharmaceutically acceptable carrier. 

46. The method of claim 24 wherein the pharmaceutical composition is 

administered twice daily. 

47. A method to treat papulopustular rosacea comprising topically 

administering to a patient having at least ten rosacea lesions an 

effective amount of a pharmaceutical composition comprising 

dapsone and a pharmaceutically acceptable carrier. 
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48. The method of claim 47, further comprising administering a 

composition comprising metronidazole and a pharmaceutically 

acceptable carrier to the patient. 

49. 

50. 

51. 

52. 

53. 

54. 

The method of claim 48, wherein the composition comQrising 

once daily and the composition comprising metronidazole and a 

pharmaceutically acceptable carrier is administered once daily. 

A method to treat papulopustular rosacea comprising topically 

administering to a patient having at least twenty rosacea lesions an 

effective amount of a pharmaceutical composition comprising 

dapsone and a pharmaceutically acceptable carrier. 

The method of claim 50, further comprising administering a 

composition comprising metronidazole and a pharmaceutically 

acceptable carrier to the patient. 

The method of claim 51, wherein the composition comprising 

dapsone and a pharmaceutically acceptable carrier is administered 

once daily and the composition comprising metronidazole and a 

pharmaceutically acceptable carrier is administered once daily. 

The method of claim 50 wherein the pharmaceutical composition is 

administered twice daily. 

The method of claim 53 wherein the pharmaceutical composition 

comprises about 5% dapsone, about 0.85% carbomer 980, about 25% 

diethylene glycol monoethyl ether (DGME), about 0.2% 

methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

55. The method of claim 50 wherein treatment results in a mean 

reduction of at least 13 papulopustular lesions. 
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56. The method of claim 50 wherein treatment results in a mean 

reduction of at least 43% of the papulopustular lesions 

5 57. A method to treat rosacea comprising applying topically a semisolid 

gel composition, the semisolid gel composition comprising: 

a semisolid aqueous gel; and 

10 dapsone partially in a microparticulate form and partially dissolved in 

said semisolid aqueous gel. 

58. The method of claim 57 wherein the rosacea is mild to severe 

papulopustular rosacea. 

15 

59. The method of claim 57 wherein the rosacea includes 20 or more 

papulopustular lesions. 

60. The method of claim 59 wherein the semisolid gel composition is 

20 administered twice daily. 

61. The method of claim 60 wherein the semisolid gel composition 

comprises about 5% dapsone, about 0.85% carbomer 980, about 25% 

diethylene glycol monoethyl ether (DGME), about 0.2% 

25 methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

62. The method of claim 57 wherein the rosacea has an Investigator 

Global Assessment score of 3 or higher before treatment. 

30 

63. The method of claim 59 wherein treatment results in a mean 

reduction of at least 13 papulopustular lesions. 

46 

Mylan (IPR2019-01095) MYLAN1017, p. 222



223

WO 2009/108147 PCT/US2008/002549 

5 

10 

15 

20 

25 

30 

64. The method of claim 59 wherein treatment results in a mean 

reduction of at least 43% of the papulopustular lesions. 

65. A method to treat rosacea comprising topically applying a gel 

composition comprising dissolved dapsone and a microparticulate 

dapsone, wherein: 

the dissolved dapsone crosses the stratum corneum of the epidermis 

and is absorbed into the lower two-thirds of the pilosebaceous unit; 

and 

the microparticulate dapsone is primarily delivered into the upper 

third of the pilosebaceous unit, crossing the stratum corneum of the 

epidermis only minimally as a solid. 

66. The method of claim 65, wherein the rosacea is papulopustular 

rosacea. 

67. 

68. 

69. 

70. 

The method of claim 66 wherein the papulopustular rosacea has an 

Investigator Global Assessment score of 3 or higher before treatment. 

The method of claim 66 wherein the rosacea includes 20 or more 

papulopustular lesions. 

The method of claim 68 wherein the gel composition is administered 

twice daily. 

The method of claim 69 wherein the gel composition comprises about 

5% dapsone, about 0.85% carbomer 980, about 25% diethylene 

glycol monoethyl ether (DGME), about 0.2% methylparaben, about 

0.2% sodium hydroxide, and about 68.75% purified water. 

71. The method of claim 65, wherein the rosacea is ocular rosacea. 
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72. The method of claim 66 wherein treatment results in a mean 

reduction of at least 13 papulopustular lesions. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 

The method of claim 66 wherein treatment results in a mean 

reduction of at least 43% of the papulopustular lesions. 

A method to reduce a number of papulopustular rosacea lesions 

comprising administering topically to a patient in need thereof an 

effective amount of a pharmaceutical composition comprising 

dapsone and a pharmaceutically acceptable carrier. 

The method of claim 74 wherein the patient has an Investigator 

Global Assessment score of 3 or higher before treatment. 

The method of claim 74, wherein the patient has at least twenty 

papulopustular rosacea lesions before administration of the 

pharmaceutical composition. 

The method of claim 76, wherein the pharmaceutical composition is 

administered twice daily. 

The method of claim 77 wherein the pharmaceutical composition 

comprises about 5% dapsone, about 0.85% carbomer 980, about 25% 

diethylene glycol monoethyl ether (DGME), about 0.2% 

methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

The method of claim 74, further comprising administering a 

composition comprising metronidazole and a pharmaceutically 

acceptable carrier to the patient. 

The method of claim 79, wherein the composition comprising 

dapsone and a pharmaceutically acceptable carrier is administered 
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once daily and the composition comprising metronidazole and a 

pharmaceutically acceptable carrier is administered once daily. 

The method of claim 74 wherein treatment results in a mean 

reduction of at least 13 papulopustular lesions. 

The method of claim 74 wherein treatment results in a mean 

reduction of at least 43% of the papulopustular lesions. 

A method to treat mild to severe papulopustular rosacea comprising 

administering topically to a patient in need thereof an effective 

amount of a pharmaceutical composition comprising dapsone and a 

pharmaceutically acceptable carrier. 

A method to treat papulopustular rosacea comprising administering 

topically to a patient in need thereof an effective amount of a 

pharmaceutical composition comprising dapsone and a 

pharmaceutically acceptable carrier two times daily. 

The method of claim 84 wherein the papulopustular rosacea 

comprises 20 or more lesions. 

The method of claim 85 wherein the pharmaceutical composition 

comprises about 5% dapsone, about 0.85% carbomer 980, about 25% 

diethylene glycol monoethyl ether (DGME), about 0.2% 

methylparaben, about 0.2% sodium hydroxide, and about 68.75% 

purified water. 

The method of claim 84 wherein the patient has an Investigator 

Global Assessment score of 3 or higher before treatment. 

The method of claim 84 wherein treatment results in a mean 

reduction of at least 13 papulopustular lesions. 
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89. The method of claim 84 wherein treatment results in a mean 

reduction of at least 43% ofthe papulopustular lesions. 

90. 

91. 

92. 

A method to treat papulopustular rosacea comprising administering 

topically to a patient in need thereof an effective amount of a 

pharmaceutical composition comprising dapsone and :m effective 

amount of a pharmaceutical composition comprising metronidazole. 

The method of claim 90 wherein the papulopustular rosacea 

comprises 20 or more lesions. 

The method of claim 91 wherein the pharmaceutical composition 

comprising dapsone comprises about 5% dapsone, about 0.85% 

carbomer 980, about 25% diethylene glycol monoethyl ether 

(DGME), about 0.2% methylparaben, about 0.2% sodium hydroxide, 

and about 68.75% purified water. 

93. The method of claim 90, wherein the papulopustular rosacea has an 

Investigator Global Assessment score of 3 or higher before treatment. 

94. The method of claim 90 wherein the pharmaceutical composition 

comprising dapsone is administered once daily and the 

pharmaceutical composition comprising metronidazole is 

administered once daily. 

95. The method of claim 90 wherein treatment results in a mean 

reduction of at least 14 papulopustular lesions. 

96. The method of claim 90 wherein treatment results in a mean 

reduction of 43% of the papulopustular lesions. 

97. A method to treat an ocular disease or disorder comprising topically 

administering to a patient in need thereof an effective amount of a 
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pharmaceutical composition comprising dapsone and a 

pharmaceutically acceptable carrier. 

The method of claim 97 wherein the ocular disease or disorder is 

ocular rosacea. 

The method of claim 97 wherein the ocular disease or disorder is 

ocular cicatrical pemphigoid. 

10 100. The method of claim 97 wherein the ocular disease or disorder is 

15 

20 

selected from the group consisting of conjunctivitis, scleritis, nodular 

scleritis secondary to Sweet's syndrome, vasculitis, autoimmune 

vasculitis, retinal vasculitis of Eales' disease, uveitis, granulomatous 

uveitis, panuveitis, ocular leprosy, arachnid evenomation, Behyet 

disease, linear IgA disease, relapsing polychondritis, peripheral 

keratitis, tuberculosis, Hodgkin lymphoma, non-Hodgkin lymphoma, 

T-celllymphoma, Reiter's syndrome, tumor of the eyelid, erythema 

elevatum diutinum, erosive lichen planus, and pneumocystis carinii 

choroiditis associated with AIDS 
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COMBINATION OF DAPSONE WITH ADAPALENE 

Cross Reference 

5 This application claims the benefit ofU.S. Provisional Patent Application Serial 

Number 61/229,903 filed on July 30, 2009, the entire disclosure of which is incorporated 

herein by this specific reference. 

Field of the Invention 

The present invention is directed to compositions and methods for the treatment of 

10 acne vulgaris and other dermatological conditions. 

Background of the Invention 

Acne is the most common skin disease that affects a large number of adolescents 

and young adults after they reach puberty. Though not a life threatening disease, it has 

serious psychological impact on the patient. Chronic inflammatory acne can also result in 

15 permanent scarring of the face. 

There are multiple factors that contribute to the pathogenesis of acne, these include: 

1. over activity of sebum production as a result of hormonal changes at puberty; 2. 

colonization of Propionibacterium acnes (P.acnes) in the pilosebaceous unit; 3. 

hyperkeratinization or abnormal desquamation of epithelium of the upper follicle (above 

20 the sebaceous gland) that results in blockage of the pilosebaceous canal; 4. formation of 

inflammatory molecules as a result of the action of P.acnes on sebaceous lipids. 

The obstruction ofthe pilosebaceous canal and inflammation caused by P.acnes 

created inflammatory metabolites results in the formation of comedones. Excess sebum 

production as a result of hormonal changes at puberty, combined with increased epithelium 

25 turnover of the upper follicle leads to formation of microcomedones which progresses to 

inflammatory papules and pustules in acne. The combination of lipid rich sebum and 

protein rich desquamated cells provides an ideal environment for the growth and activity 

of P.acnes which converts the sebaceous lipids to the inflammatory free fatty acid 

molecules resulting in inflammatory acne lesions. The patient can have either non-

1 
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inflammatory (open and closed comedones), inflammatory (papules and pustules) or a 

combination of both which most often is the case. Topical treatments are generally 

sufficient in most patients to control the acne lesions. 

Because acne is a multifactorial condition, the marketed products work on one or 

5 more of the underlying factors contributing to acne for its treatment. There are number of 

prescription and over-the-counter (OTC) products available that treat acne; however, they 

all lack either desired efficacy or tolerability or both. Currently available products include 

antibiotics (topical and systemic), benzoyl peroxide, retinoids (topical and systemic), 

dapsone, and a number of other compounds. 

10 The anti-acne molecule dapsone is marketed as a commercial product Aczone®. 

Aczone® is a 5% dapsone gel with a gritty texture due to insoluble particles of dapsone 

drugs. The insolubility of dapsone limits the bioavilability of dapsone upon application and 

its absorption through the skin and is therefore administered twice daily. At the 

biochemical and molecular level, dapsone exhibits an anti-inflammatory activity which 

15 provides a unique mechanism of action for this molecule in treatment of inflammatory 

acne lesions. However, its mechanism of action is not entirely understood. A complex 

combination of inflammatory pathways produce the clinical inflammation observed in 

acne. It is known that neutrophils significantly contribute to inflammatory acne. Dapsone 

is known to suppress neutrophil recruitment & local production of toxic products there by 

20 inhibiting neutrophil chemotaxis and reducing generation of oxygen free radicals. It further 

inhibits release of lysosomal enzymes and reduces release and bocks inflammatory effects 

of prostaglandins & leukotrienes. These effects results in reduction of inflammatory acne 

lesions. In addition to its anti-inflammatory activity, dapsone is also effective against P. 

acnes. MIC90 against P. acnes is 8 )..Lg/ml. 

25 Adapalene is a third generation retinoid, which are compounds related to Vitamin 

A, and has been approved by the FDA for the treatment of acne. Adapalene is known to 

moderate inflammatory processes but its mechanism of action is also not entirely 

understood. Adapalene products are sold with the concentrations ofO.l% and 0.3% w/v 

concentrations for gels and 0.1% w/v concentration for cream. Adapalene acts on retinoid 

30 receptors and appears to be a modifier of cellular differentiation, keratinization and 

inflammatory processes which are involved in the pathology of acne vulgaris. Absorption 

of adapalene from either 0.1% or 0.3% gel or cream is low. In one pharmacokinetic study, 

2 
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16 patients suffering from acne vulgaris received 0.3% adapalene gel applied to the face, 

chest and back which is approximately a dosage of 2 mg/cm2. Fifteen patients resulted in 

quantifiable (LOQ = 0.1 ng/mL) adapalene levels with a mean Cmax of0.553 ± 0.466 

ng/mL on Day 10 oftreatment. Mean AUC0-24hr was 8.37 ± 8.46 ng.h/mL as determined 

5 in 15 of the 16 patients on Day 10. Terminal apparent half-life, which was determined in 

15 of 16 patients, ranged from 7 to 51 hours, with a mean of 17.2 ± 10.2 hours. Adapalene 

was rapidly cleared from plasma and was not detected 72 hours after the last application 

for all but one subject. 

Summary of the Invention 

1 0 There is an unmet consumer need for an efficacious product for the treatment of 

acne vulgaris as the currently available products for treatment of acne vulgaris lack the 

desired efficacy and/or have side effects or tolerability issues that are undesired by the 

subjects. 

A combination acne product would provide the benefit of enhanced efficacy 

15 compared to the products containing single active agent by taking advantage of the 

synergistic mechanism of action of the active agents for treatment of acne. The present 

invention is directed to acne products with at least two active compounds and in particular 

are directed to dapsone and adapalene combination formulations for the use in the 

treatment of dermatological conditions such as acne vulgaris, rosacea, atopic dermatitis, 

20 treatment of chronic wounds, bed sores, keratosis piralis, psoriasis, cosmetic improvement 

of surgical and acne scars, sebaceous cysts, inflammatory dermatoses, post inflammatory 

hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo, eczema, and 

miliaria and other dermatological conditions. 

Some embodiments of the present invention include: 

25 1) A dermatological composition comprising dapsone, adapalene, and water. 

2) The dermatological composition of paragraph 1 wherein the composition 

comprises 5% w/w dapsone and 0.1% or 0.3% w/w adapalene and is used for the 

treatment of acne vulgaris. 

3) The dermatological composition of paragraph 2 wherein the composition is 0.5% 

30 w/w dapsone and 0.3% w/w adapalene. 

4) The dermatological composition of paragraph 1 wherein the composition is a gel. 

3 
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5) The compositions of paragraphs 1 and 4 wherein the composition is 0.5% w/w 

dapsone, 0.1% w/w adapalene, 1.5% w/w benzyl alcohol, transcutol, 5 - 25% w/w PEG 

400, 0.01% w/w EDTA, and 0.03% w/w citric acid .. 

6) The compositions of paragraphs 1 - 5 wherein the composition further comprises 

5 hydroxyl ethyl cellulose 1 - 4% w/w. 

7) The compositions of paragraphs 1 - 5 further comprising carbopol 980 at 0.5 - 2% 

w/w. 

8) The compositions of paragraphs 1 - 7 further comprising methyl para ben. 

9) The compositions of paragraphs 1 - 8 further comprising lactic acid. 

10 1 0) The compositions of paragraphs 1 - 9 further comprising glycerin. 

11) The composition of paragraph 5 further comprising dimethyl isosorbide in 5 - 15% 

w/w. 

12) The composition of paragraphs 1 - 5 wherein transcutol is present in the amount of 

25%w/w. 

15 13) The compositions of paragraphs 1- 12 wherein a buffer selected from the group 

consisting ofNaOH, trolamine, and hycrochloric acid is added to adjust the pH. 

14) The compositions of paragraphs 1 - 13 wherein the pH of the composition is 5.5. 

15) The composition of paragraphs 1 - 5 further comprising 2- 3 %hydroxyl ethyl 

cellulose. 

20 16) The compositions of paragraphs 1 - 15 wherein the composition is in the form of 

one selected from the group consisting of a gel, emulsion, cream, liquid, paste, lotion, 

nanoemulsion, microemulsion, reverse emulsion and liposomal cream. 

1 7) The compositions of paragraphs 1- 16 wherein the composition may be used for 

treatment of one selected from the group consisting of acne vulgaris, rosacea, atopic 

25 dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts, 

inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis, 

lichen planus, nodular prurigo, dermatitis, eczema, and miliaria and other dermatological 

conditions. 

18) A method of treating acne vulgarus by application of the compositions of 

30 paragraphs 1 - 17. 

19) The method of treatment of paragraph 17, wherein the application is once a day. 

20) The method of treatment of paragraph 17, wherein the application is twice a day. 

4 
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Brief Description of the Drawings: 

Fig. 1 is directed to dapsone and adapalene formulations for the treatment of 

dermatological conditions; 

Fig. 2 is directed to variations of formulations for the treatment of dermatological 

5 conditions ofFormula 1 ofFigure 1; 

Fig. 3A is directed to variations offormulations for the treatment of dermatological 

conditions ofFormula 2 ofFigure 1; 

Fig. 3B is directed to variations of formulations for the treatment of dermatological 

conditions ofFormula 2 ofFigure 1; 

10 Fig. 3C is directed to variations of formulations for the treatment of dermatological 

conditions of Formula 2.1 of Figure 1; 

Fig. 3D is directed to variations offormulations for the treatment of dermatological 

conditions of Formula 2.1 of Figure 1; 

Fig. 4A is directed to variations offormulations for the treatment of dermatological 

15 conditions ofFormula 4 ofFigure 1; 

Fig. 4B is directed to variations of formulations for the treatment of dermatological 

conditions ofFormula 4 ofFigure 1; 

Fig. 4C is directed to variations of formulations for the treatment of dermatological 

conditions ofFormula 4 ofFigure 1; 

20 Fig. 4D is directed to variations offormulations for the treatment of dermatological 

conditions ofFormula 4 of Figure 1; and, 

25 

Fig. 5 is directed to dapsone and adapalene formulations for the treatment of 

dermatological conditions. 

Detailed Description of the Invention 

The present invention is directed to topical compositions for treatment of 

dermatological conditions which contain at least two active ingredients, one of these being 

dapsone and the other( s) selected from the list below for an effective treatment of acne and 

other dermatological conditions such as rosacea. 

Some broad embodiments of the invention and possible combinations are found 

30 below: 

Suitable compounds that can be combined with dapsone (2- 10% w/w) include: 

1. Agents with bactericidal and/or comedolytic properties: 

a. Benzoyl peroxide (2.5- 10% w/w); and, 

5 
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b. other antimicrobial actives that are effective against P.acnes. 

2. Agents that inhibit comedogenesis by reducing pilosebaceous canal obstruction or 

have keratolytic properties such as: 

a. Salicylic acid (0.5- 3% w/w); 

b. Azelaic acid (up to 20% w/w); 

c. Sulfacetamide-sulfur (5- 10% w/w); and, 

d. other keratolytic agents. 

3. Agents that reduce sebaceous gland secretion and effect epithelial dysquamation: 

a. Retinoids: 

1. tretinoin or trans retinoic acid (0.02- 0.1% w/w); 

11. Tazarotene (0.05 - 0.1% w/w); 

u1. Adapalene (0.1- 0.3% w/w); and, 

1v. additional rctinoids. 

4. Topical antibiotics for directly killing P. acnes: 

15 a. erythromycin (1- 3% w/w); 

b. clindamycin (1 - 2% w/w); and, 

c. tetracycline (1 - 3% w/w). 

Potential combinations that can be used: 

20 1. Dapsone (0.01% - 10% w/w) +retinoid (0.001%- 3% w/w) 

Examples: 

a. Dapsone 5% w/w + Adapalene 0.3% w/w; 

b. Dapsone 5% w/w + tazarotene 0.1% w/w; and, 

c. Dapsone 5% w/w + tretinoin 0.1% w/w. 

25 2. Dapsone +benzoyl peroxide: 

Examples: 

a. Dapsone 5% w/w + benzoyl peroxide 5% w/w; 

3. Dapsone+ antibiotic: 

Examples: 

30 a. Dapsone 5% w/w + clindamycin 1% w/w. 

4. Dapsone +keratolytic agent 

Examples: 

a. Dapsone 5% w/w +Azelaic acid 20% w/w. 

6 
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The concentration values (w/w) in parenthesis represent preferred concentration; 

however, other concentrations values (w/v) can be used dependent on the formulation 

characteristics and the desired level of efficacy and tolerability. 

In a recent clinical trial the safety and efficacy of dapsone gel co-administered with 

5 adapalene gel was assessed. The study design consisted of having patients apply the 

product Aczone® (5% w/w dapsone) twice a day, with morning and evening application. 

About 10 minutes after the evening application of Aczone®, patients applied a thin layer 

of 0.1 % w/w adapalene gel. The l 0 minute separation between applications of the two 

products ensured complete absorption of the Aczone® formulation into the skin to 

1 0 minimize the potential negative impact on adapalene or dapsone skin penetration. 

Application of the 0.1% w/w adapalene gel immediately after the Aczone® application 

may have resulted in a situation where the adapalene or dapsone would have a lower skin 

penetration because of the mixing of the two formulation vehicles. Further, the additional 

thickness of the combined formulation applications may increase the penetration distance 

15 of the two actives also resulting in reduced skin penetration of the actives. 

The results of the trial showed that dapsone gel administered concurrently (but not 

together) with adapalcnc gel is safe and well tolerated for the treatment of acne vulgaris. 

One aspect of the present invention is a combination adapalene/dapsone topical 

formulation combining the two actives into one formulation. The novelty of this invention 

20 is in part attributable to the use of additional excipients (solubilizers) in combination with 

diethylene glycol monoethyl ether ("DGME") in order to solubilize dapsone. Addition of 

cosolvents has enabled the complete dissolution of dapsone in the formulation and an 

increase in the solubility of adapalene ( adapalene is not completely solubilized in these 

formulations). The increased concentration of dissolved dapsone and adapalene versus the 

25 marketed product comparators administered concurrently will increase the rate of skin 

penetration of both drugs into and through the skin 

Topical dosage forms ofthe present invention include, but are not limited to 

solutions, gels, creams, ointments, foams, emulsions, films, and facial/skin peels. The 

present invention is directed to topical dapsone and adapalene formulations which are 

30 formulated to optimize the dermal delivery profile of adapalene and dapsone to effectively 

treat acne and other dermatological conditions and improve the efficiency of 

pharmaceutical products applied to the skin. 

Examples of some formulations encompassed by the present invention excipients 

and concentration ranges are summarized in Table 1 below: 

7 
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Table 1: Example Excipient Composition Ranges Utilized in Adapalene I Dapsone 

Topical Formulations: 

Ingredient Function Composition (% w/w) 
Dapsone Active 0.5- 10 
Adapalcnc Active 0.1-0.3 
Carbomer 980 

Thickener 
0.05- 1.5 

Hydroxyethyl cellulose 1-8% 
Hydroxypropyl cellulose 1-6% 
NaOH Neutralizing Agent 0.01-2.0 
Trolaminc Neutralizing Agent 0.01-2.0 
Ethanol 1-90 
Lactic acid 1- 10 
diethylene glycol monoethyl 1-50 
ether 
propylene glycol 1-60 
Dimethyl isosorbide Solubilizers 1 -30 
Polyethylene glycol 400 1-50 
Hexylene glycol 1-50 
Isostearyl alcohol 0.5- 10 
Medium chain triglycerides 0.5- 10 
Isopropyl myristatc 2- 10 
Benzyl alcohol Preservative 0.5-5 
Methyl Paraben Preservative 0.1-0.3 
Propyl Paraben Preservative 0.01-1 
Benzalkonium Chloride Preservative 0.1-0.2 
Sorbic Acid Preservative 0.1-2.7 
Glycerol Humectant 1-20 
Polyvinyl alcohol Film forming 1-30 
Water Vehicle 1- 90 
EDTA Disodium Antioxidant 0.005-0.02 
Citric Acid Antioxidant 0.015-0.06 
Butylated hydroxytoluene Antioxidant 0.005- 1 
Butylated hydroxyanisole Antioxidant 0.01 -0.25 
Propyl gallate Antioxidant 0.01-0.1 
Elastomer 1 0 Thickener 0.1-90 
ST Wax 30 Thickener 0.1-50 
Dimethiconol blend 20 Thickener 0.1-50 
Emulsifier 10 Emulsifier 0.1-50 
cyclomethicone 5 Solvent 0.1-50 
Silicone fluid Solvent 0.1-50 
Silky wax 10 Thickener 0.1-50 

5 Further specific compositions of the present invention of 5% w/w dapsone and 0.1% 

w/w and 0.3% w/w adapalene formulations include but are not limited to: 
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Table 2A: Adapalene I Dapsone Topical Formulations 

Ingredient Function 
Dapsone Active 5 5 5 

Active 0.1% 0.1% 0.1% 
Adapalene or or or 

0.3% 0.3% 0.3% 
diethylene Solubilizing 25 20 25 
glycol Agent 
mono ethyl 
ether 

\C 
Benzyl Preservative 1.5 1.5 1.5 
Alcohol 

Solubilizing 25 20 25 
PEG400 Agent 

Solubilizing 5 4 -
Lactic Acid Agent 

Solubilizing - - -
Dimethyl 

Agent Isosorbide 

Propylene Solubilizing - - -
Glycol Agent 
Glycerin Humectant - - -
Isopropyl Solubilizing - - -
Myristate Agent 
EDTA Antioxidant 0.01 0.01 0.01 

Composition (% w/w) 
5 5 5 
0.1% 0.1% 0.1% 
or or or 
0.3% 0.3% 0.3% 
20 25 25 

1.5 1.5 1.5 

20 15 -

- - -

- 15 -

- - 20 

- - 10 

- - -

0.01 0.01 0.01 

5 5 
0.1% 0.1% 
or or 
0.3% 0.3% 
25 25 

1.5 1.5 

- -

- -

- -

20 10 

10 2 

- -

0.01 0.01 

5 
0.1% 
or 
0.3% 
25 

-

-

-

-

-

-
5 

-

~ 
0 
~ 
0 ...... ...... 
0 ...... 

"'"" 0"1 
~ 
--.) 

"C 
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~ 
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.... 
c 

Disodium 

Citric Acid 

Hydroxyethyl 
Cellulose 

Carbopol980 

Hydroxypropyl 
Cellulose 

NaOH 

Diluted 
Hydrochloric 
Acid 

Ethanol 

Water 

Antioxidant 0.03 0.03 
Thickener 4 3 

Thickener - -
Thickener - -

Neutralizing 1.5 1.2 
Agent 

Neutralizing - -
Agent 

Solubilizer - -
Vehicle q.s.a.d. q.s.a.d. 

0.03 0.03 0.03 
- 4 

- 0.75 -
- - -

q.s. q.s. q.s. 
pH 5.5 pH5.5 pH5.5 
q.s. q.s. q.s. 
pH 5.5 pH5.5 pH5.5 

- - -
q.s.a.d. q.s.a.d. q.s.a.d. 

0.03 0.03 
- -

0.75 0.75 
- -

q.s. q.s. 
pH5.5 pH5.5 
q.s. q.s. 
pH5.5 pH5.5 

- -
q.s.a.d. q.s.a.d. 

0.03 
-

0.75 
-

q.s. 
pH 5.5 
q.s. 
pH 5.5 

-
q.s.a.d. 

-
-

-
3 

-

-

60 
-

~ 
0 
~ 
0 .... .... 
0 .... 
"'"" 0'1 
~ 
-...) 

"C 
("") 

g 
00 
~ 
0 .... 
0 
0 
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Table 2B, Adapalene I Dapsone Topical Formulations (cont.) 

Ingredient Function Composition (% w/w) 
Dapsone Active 5 5 5 

Active 0.1% 0.1% 0.1%5 
Adapalene or or or 

0.3% 0.3% 0.3% 
diethylene Solubilizing 25 25 25 
glycol Agent 
mono ethyl 10 
ether 

Benzyl Alcohol 
Preservative 1.5 1.5 1.5 

Solubilizing 13 - -
PEG400 Agent 15 

Solubilizing - 13 13 
Dimethyl 

Agent Isosorbide 

Propylene Glycol 
Solubilizing 15 15 1~0 

Agent 
Glycerin Humectant 2 2 2 

EDTA Disodium Antioxidant 0.01 0.01 0.01 

Citric Acid Antioxidant 0.03 0.03 0.~ 
Hydroxyethyl Thickener - 2 -
Cellulose 

Carhopol 980 Thickener 0.75 - -

Hydroxypropyl Thickener - - 2 
Cellulose 

NaOH 
Neutralizing q.s. q.s. q.s. 30 

Agent pH 5.5 pH5.5 pH5.5 
Diluted Neutralizing q.s. q.s. q.s. 
Hydrochloric Agent pH 5.5 pH5.5 pH5.5 
Acid 

Water Vehicle q.s.a.d. q.s.a.d. q.s.a.d. 

The formulations of the present invention can be made as follows based on the 

35 excipients: 

40 

Process for making lactic acid containing formulations: 

The combination adapalene/dapsone gels were prepared as follows: 

a. Weigh the Transcutol into a kettle. Add the dapsone, lactic acid, polyethylene 

glycol 400, benzyl alcohol. Stir with propeller mixer at room temperature. Mix 

until dissolved; 

b. Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved; 

c. Add adapalene to mixture in step b; 

11 
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d. While continuing to mix, slowly add hydroxyethyl cellulose to mixture in step c 

avoid clumping. Mix vigorously at room temperature until a uniform lump-free 

dispersion is achieved; and, 

e. While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5. 7. Mix 

until uniform. 

Process for making DMI I hydroxyethyl cellulose containing formulations: 

The combination adapalene/dapsone gels were prepared as follows: 

a. Weigh the Transcutol into a kettle. Add the dapsone, dimethyl isosorbide, 

polyethylene glycol 400, benzyl alcohol. Stir with propeller mixer at room 

temperature. Mix until dissolved; 

b. Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved. 

c. Add adapalene to mixture in step b; 

d. While continuing to mix, slowly add hydroxyethyl cellulose to mixture in step c 

avoid clumping. Mix vigorously at room temperature until a uniform lump-free 

15 dispersion is achieved; and, 

e. While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5. 7. Mix 

until uniform. 

Process for making DMT I Carbopol containing formulations: 

The combination adapalene/dapsone gels were prepared as follows: 

20 a. Weigh the Transcutol into a kettle. Add the dapsone, dimethyl isosorbide, 

polyethylene glycol 400, benzyl alcohol. Stir with propeller mixer at room 

temperature. Mix until dissolved; 

b. Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved; 

c. Add adapalene to mixture in step b; 

25 d. While continuing to mix, slowly add Carbopol 980 to mixture in step c avoid 

clumping. Mix vigorously at room temperature until a uniform lump-free 

dispersion is achieved; and, 

e. While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5. 7. Mix 

until uniform. 

30 Process for making PGIPEG containing formulations: 

The combination adapalcne/ dapsone gels were prepared as follows: 

12 
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a. Weigh the Transcutol into a kettle. Add the dapsone, propylene glycol, 

polyethylene glycol 400, benzyl alcohol. Stir with propeller mixer at room 

temperature. Mix until dissolved; 

b. Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved; 

5 c. Add adapalene to mixture in step b; 

10 

15 

d. While continuing to mix, slowly add Carbopol 980 to mixture in step c avoid 

clumping. Mix vigorously at room temperature until a uniform lump-free 

dispersion is achieved; and, 

e. While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5. 7. Mix 

until uniform. 

Process for making PG/DMl/Carbopol containing formulations: 

The combination adapalene/ dapsone gels were prepared as follows: 

a. Weigh the Transcutol into a kettle. Add the dapsone, propylene glycol, dimethyl 

isosorbide, benzyl alcohol. Stir with propeller mixer at room temperature. Mix 

until dissolved; 

b. Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved; 

c. Add adapalene to mixture in step b; 

d. While continuing to mix, slowly add Carbopol 980 to mixture in step c avoid 

clumping. Mix vigorously at room temperature until a uniform lump-free 

20 dispersion is achieved; and, 

e. While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5. 7. Mix 

until uniform. 

Process for making PG/DMI/HEC containing formulations: 

The combination adapalene/dapsone gels were prepared as follows: 

25 a. Weigh the Transcutol into a kettle. Add the dapsone, propylene glycol, dimethyl 

isosorbide, benzyl alcohol. Stir with propeller mixer at room temperature. Mix 

until dissolved; 

b. Add water, EDTA, and citric acid to mixture in step a. Mix until dissolved; 

c. Add adapalene to mixture in step b; 

30 d. While continuing to mix, slowly add hydroxyethyl cellulose to mixture in step c 

avoid clumping. Mix vigorously at room temperature until a uniform lump-free 

dispersion is achieved; and, 

13 
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e. While mixing add sufficient sodium hydroxide to achieve a pH of 5.3 to 5. 7. Mix 

until uniform. 

The most effective dapsone and adapalene composition is selected based on 

clinical studies. For example, a clinical study is conducted by forming two treatment 

5 groups, one with daily application of a selected dapsone and adapalene formulation, and 

twice daily topical application ofthe same selected dapsone and adapalene formulation to 

the acne area of the skin for a period of 12 weeks. Two control groups are formed with 

application once and twice daily of a vehicle consisting of the same excipients but no 

active ingredients. The patient's inflammatory and non-inflammatory acne lesion counts 

10 should be recorded at baseline before initiation of treatment and then at select intervals 

throughout the study. The reduction in total, non-inflammatory or inflammatory lesions 

counts provides determination of the efficacy of the formulations. The established Global 

Acne Assessment Score (GAAS) should be used to assess efficacy of the product. The 

tolerability of the product can be determined by assessment of skin dryness, irritation, 

15 sensitivity and redness as a result of treatment. A product is considered to have better 

tolerability if there is less effect on these parameters. 

20 

25 

Application method: 

1. A suitable application method is topical cream, gel, lotion, ointment, foam, liquid 

or a semi solid preparation. A topical preparation may contain additional 

ingredients to provide aesthetic and moisturizing and anti-inflammatory benefits to 

the skin. Generally, 

a. A gel or liquid preparation can be alcohol or aqueous based or a 

combination oftwo; 

b. A nanoemulsion or microemulsion preparation can be used for enhanced 

delivery of actives; 

c. A liposomal cream or lotion preparation can be used for enhanced delivery 

of actives; and 

d. A foam preparation can be a quick breaking foam with additional emollient 

components. 

30 2. Topical preparations that result in slow release or controlled release of the active 

agent can also be used to provide an optimal efficacy and tolerability balance. 

14 
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3. Active ingredients encapsulated in micro beads or adsorbed on microsponge can be 

used for control release and in addition solve any incompatibility issues between 

the formulation ingredients. 

4. The application is preferably once a day or more frequent depending on the desired 

5 effect. 

Application of the formulations ofthe present invention: 

Example #1 -Application ofO.l% w/w adapalene of Formula 1 in Fig. 5 

A 17 year old Caucasian male patient suffers acne vulgaris with a combination of 

inflammatory and non-inflammatory lesions and applies a 0.1% w/w adapalene 

10 formulation according to formulation #1 in Fig. 5. The 17 year old male patient applies 

the 0.1% w/w adapalene composition of Formula 1 once daily for 12 weeks. After 12 

weeks, the 17 year old male patient experiences a 32% reduction in inflammatory and 

non-inflammatory lesions. 

Example #2 -Application of 0.3 % w/w adapalene of Formula 1 in Fig. 5 

15 A 16 year old Caucasian female patient suffers acne vulgaris with a combination of 

inflammatory and non-inflammatory lesions and applies a 0.3% w/w adapalene 

formulation according to formulation #1 in Fig. 5. The 16 year old female patient 

applies the 0.3% w/w adapalene composition of Formula 1 once daily for 12 weeks. 

After 12 weeks, the 16 year old female patient experiences a 41% reduction in 

20 inflammatory and non-inflammatory lesions. 

Example #3 -Application of 0.1% w/w adapalene ofF ormula 2 in Fig. 5 

A 23 year old African-American female patient suffers acne vulgaris with a 

combination of inflammatory and non-inflammatory lesions and applies a 0.1% w/w 

adapalene formulation according to formulation #2 in Fig. 5. The 23 year old female 

25 patient applies the 0.1% w/w adapalene composition of Formula 2 once daily for 12 

weeks. After 12 weeks, the 23 year old female patient experiences a 24 %reduction in 

inflammatory and non-inflammatory lesions. 

Example #4- Application of0.3% w/w adapalene of Formula 2 in Fig. 5 

A 19 year old Caucasian female patient suffers acne vulgaris with a combination of 

30 inflammatory and non-inflammatory lesions and applies a 0.3% w/w adapalene 

formulation according to formulation #2 in Fig. 5. The 19 year old female patient 

15 
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applies the 0.3% w/w adapalene composition of Formula 2 once daily for 12 weeks. 

After 12 weeks, the patient experiences a 248% reduction in inflammatory and non

inflammatory lesions. 

Example #5- Application of0.1% w/w adapalene of Formula 3 in Fig. 5 

An 18 year old African-American male patient suffers acne vulgaris with a 

combination of inflammatory and non-inflammatory lesions and applies a 0.1% w/w 

adapalene formulation according to formulation #3 in Fig. 5. The 18 year old male 

patient applies the 0.1% w/w adapalene composition once daily for 12 weeks. After 12 

weeks, the 18 year old male patient experiences a 29 % reduction in inflammatory and 

10 non-inflammatory lesions. 

Example #6 -Application of0.3% w/w adapalene of Formula 3 in Fig. 5 

A n 23 year old Asian female patient suffers acne vulgaris with a combination of 

inflammatory and non-inflammatory lesions and applies a 0.3% w/w adapalene 

formulation according to formulation #3 in Fig. 5. The 23 year old patient applies the 

15 0.3% w/w adapalene composition once daily for 12 weeks. After 12 weeks, the patient 

experiences a 25% reduction in inflammatory and non-inflammatory lesions. 

Example #7 -Application of 0.1% w/w adapalene ofF ormula 4 in Fig. 5 

An 18 year old African-American male patient suffers acne vulgaris with a 

combination of inflammatory and non-inflammatory lesions and applies a 0.1% w/w 

20 adapalene formulation according to formulation #3 in Fig. 5. The 1H year old male 

patient applies the 0.1% w/w adapalene composition once daily for 12 weeks. After 12 

weeks, the 18 year old male patient experiences a 29 % reduction in inflammatory and 

non-inflammatory lesions. 

25 

Example #8- Application of0.3% w/w adapalene of Formula 4 in Fig. 5 

A 17 year old Caucasian female patient suffers acne vulgaris with a combination of 

inflammatory and non-inflammatory lesions and applies a 0.3% w/w adapalcnc 

formulation according to formulation #4 in Fig. 5. The 17 year old male patient applies 

the 0.3% w/w adapalene composition twice daily for 12 weeks. After 12 weeks, the 17 

year old male patient experiences a 41 %reduction in inflammatory and non-

30 inflammatory lesions. 

16 
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Example #9- Application of 0.1% w/w adapalene of Formula 5 in Fig. 5 

A 16 year old Caucasian female patient suffers acne vulgaris with a combination of 

inflammatory and non-inflammatory lesions and applies a 0.1% w/w adapalene 

formulation according to formulation #5 in Fig. 5. The 16 year old female patient 

5 applies the 0.1% w/w adapalene composition once daily for 12 weeks. After 12 weeks, 

the patient experiences a 27 % reduction in inflammatory and non-inflammatory 

lesions. 

10 

Example #1 0 - Example #9- Application of 0.3% w/w adapalene of Formula 5 in Fig. 

~ 

A 19 year old Caucasian female patient suffers acne vulgaris with a combination of 

inflammatory and non-inflammatory lesions and applies a 0.3% w/w adapalene 

formulation according to formulation #5 in Fig. 5. The 19 year old female patient 

applies the 0.3% w/w adapalene composition twice daily for 12 weeks. After 12 weeks, 

the patient experiences a 38% reduction in inflammatory and non-inflammatory 

15 lesions. 

Example #11- Application of0.1% w/w adapalene of Formula 1 in Fig. 5 

A 37 year old Caucasian male patient suffers from rosacea and applies a 0.1% w/w 

adapalene formulation according to formulation #1 in Fig. 5. The 37 year old male 

patient applies the 0.1% w/w adapalene composition of Formula 1 once daily for 12 

20 weeks. After 12 weeks, the 37 year old male patient experiences a reduction in the 

symptoms of rosacea. 

17 
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Claims: 

1) A dermatological composition comprising dapsone, adapalene, and water. 

5 2) The dermatological composition of claim 1 wherein the 1 composition comprises 

5% w/w dapsone and 0.1% w/w adapalene and is used for the treatment of acne vulgaris .. 

3) The dermatological composition of claim 2 wherein the composition is 0.5% w/w 

dapsone and 0.3% w/w adapalene. 

10 4) The dermatological composition of claim 1 wherein the composition is a gel. 

15 

20 

5) The composition of claim 1 wherein the composition is 0.5% w/w dapsone, 0.1% 

w/w adapalcnc, 1.5% w/w benzyl alcohol, transcutol, 5 - 25% w/w PEG 400, 0.01% w/w 

EDTA and 0.03% w/w citric acid .. 

6) The composition of claim 5 wherein the composition further comprises hydroxyl 

ethyl cellulose 1 - 4% w/w. 

7) The composition of claim 5 further comprising carbopol980 at 0.5-2% w/w. 

8) The composition of claim 5 further comprising methyl paraben. 

9) The composition of claim 5 further comprising lactic acid. 

25 1 0) The composition of claim 5 further comprising glycerin. 

11) The composition of claim 5 further comprising dimethyl isosorbide at 5- 15% 

w/w. 

30 12) The composition of claim 5 wherein transcutol is present in the amount of25% 

w/w. 

13) The composition of claim 5 wherein a buffer selected from the group consisting of 

NaOH, trolamine, and hycrochloric acid is added to adjust the pH. 

18 
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14) The composition of claim 13 wherein the pH ofthe composition is 5.5. 

15) The composition of claim 5 further comprising 2- 3 %hydroxyl ethyl cellulose. 

16) The composition of claim 1 wherein the composition is in the form of one selected 

from the group consisting of a gel, emulsion, cream, liquid, paste, lotion, nanoemulsion, 

microemulsion, reverse emulsion and liposomal cream. 

10 17) The composition of claim 5 wherein the composition may be used for treatment of 

one condition selected from the group consisting of acne vulgaris, rosacea, atopic 

dermatitis, treatment of chronic wounds, bed sores, keratosis piralis, sebaceous cysts, 

inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, pruritis, 

lichen planus, nodular prurigo, dermatitis, eczema, and miliaria and other dermatological 

15 conditions. 

18) A method of treating acne vulgarus by application of the composition of claim 1. 

19) The method of treatment of claim 17, wherein the application is once a day. 

20 

20) The method of treatment of claim 17, wherein the application is twice a day. 

19 
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Ingredient 
1 2 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

Transcutol® P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 25.0 5-15 

Lactic Acid 2.0 -

Dimethyl Isosorbide - 5-15 

Propylene Glycol - -
Glycerin - -

EDT A Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC 1-4 1-4 

Carbopol 980 - -

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 1 

Composition (% w/w) 
2.1-a 3 4 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

5-15 13.0 -

- - -

5-15 - 5-13 

- 10.0 10.0 

- 2.0 2.0 

0.01 0.01 0.01 

0.03 0.03 0.03 

- - 1-2 

0.5-2 0.75 -

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

4.1-a 

5.0 

0.1 and 0.3 

25.0 

1.5 

-

-

5-13 

10.0 

2.0 

0.01 

0.03 

-

0.5-2 

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

5 

5.0 

0.1 and 0.3 

25.0 

-

-

-

-

-

-

-
-

-

0.85 

0.2 (NaOH) 

-

0.2 

q.s.a.d. 

t:::: ...... ...... 

~ 
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~ 
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Ingredient 
1 1-a 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 
CR) 

Transcutol' P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 25.0 25.0 

Lactic Acid 2.0 2.0 

Dimethyl Isosorbide - -
Propylene Glycol - -

Glycerin - -
EDT A Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC 1 1.5 

Carbopol 980 - -

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 2 

Composition (% w/w) 
1-b 1-c 1-d 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

25.0 25.0 25.0 

2.0 2.0 2.0 

- - -

- - -

- - -
0.01 0.01 0.01 

0.03 0.03 0.03 

2 2.5 3 

- - -

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

1-e 

5.0 

0.1 and 0.3 

25.0 

1.5 

25.0 

2.0 

-

-

-
0.01 

0.03 

3.5 

-

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

1-f 

5.0 

0.1 and 0.3 

25.0 

1.5 

25.0 

2.0 

-

-

-
0.01 

0.03 

4 

-

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

~ .... .... 

~ 
0 
~ 
0 .... .... 
0 .... 
"'" C"l 
~ 
-...) 

"C 
('"') 

~ 
1JJ 
~ 
0 .... 
0 
0 
"'" .... 
C"l 
-...) .... 
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Ingredient 
2 2-a 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

Transcutol:ID P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 15 10 

Lactic Acid - -
Dimethyl Isosorbide 5 10 

Propylene Glycol - -
Glycerin - -

EDT A Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC 1 1 

Carbopol 980 - -

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 3A 

Composition (% w/w) 
2-b 2-c 2-d 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

5 15 10 

- - -
15 5 10 

- - -

- - -

0.01 0.01 0.01 

0.03 0.03 0.03 

1 2 2 

- - -

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

2-e 

5.0 

0.1 and 0.3 

25.0 

1.5 

5 

-
15 

-

-

0.01 

0.03 

2 

-

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

~ .... .... 

~ 
0 
~ 
0 .... .... 
0 .... 
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~ 
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Ingredient 
2-f 2-g 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

Transcutol:ID P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 15 10 

Lactic Acid - -
Dimethyl Isosorbide 5 10 

Propylene Glycol - -
Glycerin - -

EDT A Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC 3 3 

Carbopol 980 - -

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 3B 

Composition (% w/w) 
2-h 2-i 2-j 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

5 15 10 

- - -
15 5 10 

- - -

- - -

0.01 0.01 0.01 

0.03 0.03 0.03 

3 4 4 

- - -

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

2-k 

5.0 

0.1 and 0.3 

25.0 

1.5 

5 

-
15 

-

-

0.01 

0.03 

4 

-

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

:!:: .... .... 

~ 
0 
~ 
0 .... .... 
0 .... 
""'" C"l 
~ 
-...) 

"C 
('"') 

~ 
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~ 
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""'" .... 
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Ingredient 
2.1-a 2 .. 1~--b 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

TranscutoliD P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 15 10 

Lactic Acid - -

Dimethyl Isosorbide 5 ... .. 

Propylene Glycol - -
Glycerin - -

EDT A Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC - -

Carbopol 980 0.5 0.5 

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 3C 

Composition (% w/w) 
2 .. 1 u{: 2.1-d 2 .. I~~e 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

5 15 10 

- - -

5 5 5 

- - -

- - -
0.01 0.01 0.01 

0.03 0.03 0.03 

- - -

0.5 1 1 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

2 .. 1.-.f 

5.0 

0.1 and 0.3 

25.0 

1.5 

5 

-

5 

-

-
0.01 

0.03 

-

l 

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

~ .... .... 

~ 
0 
~ 
0 .... .... 
0 .... 
""'" C"l 
~ 
--.1 

"C 
('"') 

~ 
1JJ 
~ 
0 .... 
0 
0 
""'" .... 
C"l 
--.1 .... 
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Ingredient 
2.1-g 2J"h 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

Transcutol® P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 15 10 

Lactic Acid - -
Dimethyl Isosorbide 5 5 

Propylene Glycol - -
Glycerin - -

EDTA Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC - -

Carbopol 980 1.5 1.5 

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 3D 

Composition (% w/w) 
2~ 1.-.J 2.1-j ...-~ ... ~ ~ 

.l..,t~K 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

5 15 10 

- - -

5 5 '~ .~ 

- - -

- - -

0.01 0.01 0.01 

0.03 0.03 0.03 

- - -

1.5 2 2 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

2J.-l 

5.0 

0.1 and 0.3 

25.0 

1.5 

5 

-

5 

-

-

0.01 

0.03 

-

2 

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

g: .... .... 

~ 
0 
~ 
0 .... .... 
0 .... 
""' C"l 
~ 
-...) 

"C 
('"') 

~ 
1JJ 
~ 
0 .... 
0 
0 
""' .... 
C"l 
-...) .... 
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Ingredient 
4 4-a 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

Transcutol® P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 - -
Lactic Acid - -

Dimethyl Isosorbide 5 8 

Propylene Glycol 10.0 10.0 

Glycerin 2.0 2.0 

EDTA Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC 1 1 

Carbopol 980 - -

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 4A 

Composition (% w/w) 
4-b 4-c 4-d 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

- - -
- - -

10 13 5 

10.0 10.0 10.0 

2.0 2.0 2.0 

0.01 0.01 0.01 

0.03 0.03 0.03 

1 1 1.5 

- - -

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

4-e 4-f 

5.0 5.0 

0.1 and 0.3 0.1 and 0.3 

25.0 25.0 

1.5 1.5 

- -
- -

8 10 

10.0 10.0 

2.0 2.0 

0.01 0.01 

0.03 0.03 

1.5 1.5 

- -

q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 

- -

q.s.a.d. q.s.a.d. 

4-g 

5.0 

0.1 and 0.3 

25.0 

1.5 

-
-

13 

10.0 

2.0 

0.01 

0.03 

1.5 

-

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

;::_I .... .... 

~ 
0 
~ 
0 .... .... 
0 .... 
""'" C"l 
~ 
-...) 

"C 
('"') 

~ 
1JJ 
~ 
0 .... 
0 
0 
""'" .... 
C"l 
-...) .... 
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Ingredient 
4-h 4-i 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

Transcutol® P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 - -
Lactic Acid - -

Dimethyl Isosorbidc 5 8 

Propylene Glycol 10.0 10.0 

Glycerin 2.0 2.0 

EDTA Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC 2 2 

Carbopol 980 - -

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 48 

Composition (% w/w) 
4-j 4-k 4.1-a 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

- - -
- - -

10 13 5 

10.0 10.0 10.0 

2.0 2.0 2.0 

0.01 0.01 0.01 

0.03 0.03 0.03 

2 2 -

- - 0.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

4.1-b 4~1-.,r 

5.0 5.0 

0.1 and 0.3 0.1 and 0.3 

25.0 25.0 

1.5 1.5 

- -
- -

6 7 

10.0 10.0 

2.0 2.0 

0.01 0.01 

0.03 0.03 

- -

0.5 0.5 

q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 

- -

q.s.a.d. q.s.a.d. 

4 .. 1~--d 

5.0 

0.1 and 0.3 

25.0 

1.5 

-
-

8 

10.0 

2.0 

0.01 

0.03 

-

0.5 

q.s. pH 5.5 

q.s. pH 5.5 

-

q.s.a.d. 

~ .... .... 

~ 
0 
~ 
0 .... .... 
0 .... 
""' C"l 
~ 
-...) 

"C 
('"') 

~ 
1JJ 
~ 
0 .... 
0 
0 
""' .... 
C"l 
-...) .... 
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Ingredient 
4.1-e 4.1-f 

Dapsone 5.0 5.0 

Adapalene 0.1 and 0.3 0.1 and 0.3 

Transcutol® P 25.0 25.0 

Benzyl Alcohol 1.5 1.5 

PEG 400 - -

Lactic Acid - -
Dimethyl Isosorbide 5 6 

Propylene Glycol 10.0 10.0 

Glycerin 2.0 2.0 

EDT A Disodium 0.01 0.01 

Citric Acid 0.03 0.03 

HEC - -

Carbopol 980 1 1 

NaOH or Trolamine q.s. pH 5.5 q.s. pH 5.5 

Diluted Hydrochloric 
q.s. pH 5.5 q.s. pH 5.5 

Acid 

Methylparaben - -

Water q.s.a.d. q.s.a.d. 

Fig. 4C 

Composition (% w/w) 
r .. t~ 1--·}~ 4 .. 1~h 4.1-i 

5.0 5.0 5.0 

0.1 and 0.3 0.1 and 0.3 0.1 and 0.3 

25.0 25.0 25.0 

1.5 1.5 1.5 

- - -

- - -
7 s 5 

10.0 10.0 10.0 

2.0 2.0 2.0 

0.01 0.01 0.01 

0.03 0.03 0.03 

- - -

1 1 1.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 q.s. pH 5.5 

- - -

q.s.a.d. q.s.a.d. q.s.a.d. 

4.1-j 4J--k 

5.0 5.0 

0.1 and 0.3 0.1 and 0.3 

25.0 25.0 

1.5 1.5 

- -

- -
6 7 

10.0 10.0 

2.0 2.0 

0.01 0.01 

0.03 0.03 

- -

1.5 1.5 

q.s. pH 5.5 q.s. pH 5.5 

q.s. pH 5.5 q.s. pH 5.5 

- -

q.s.a.d. q.s.a.d. 

4 .. 1n-~ 

5.0 

0.1 and 0.3 

25.0 

1.5 

-

-
s 

10.0 

2.0 
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adj2 monoethyl adj2 ether) USPAT; USOCR; 10:29

(ethoxy adj2 diglycol) FPRS; EPO; JPO;3 3
3 DERWENT 3............................................................................................................................................................................................................

381 and83and86 3U8PGPUB; 32015/11/113
USPAT; USOCR; 10:29 3
FPRS; EPO; JPO;
DERWENT 3\“uuuu \“uuuuuuuu. KKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKuKKKu\“uuuuuuuuuu. KKuKKKuKKKuKKKu“uuuuuuuuuu. KK“uuuuuuuuuuu \uuuuuuuuuKKKKKKKKKKKKKKKKKKKKKKKKKKKK

3U8PGPUB; 015/11/113
USPAT; USOCR; 10:30 3
FPRS; EPO; JPO;
DERWENT 3................................................................................................................................................................................................................................

381 and 82 and (water aqueous USPGPUB; 3 32015/11/113
(purified adj water)) and (methyl USPAT; USOCR; 10:30

adj2 paraben) FPRS; EPO; JPO; 3
3 DERWENT 33 ““33““; “a““aaaaaaaaaaa: aaaa3‘aaa3‘aaa3‘aaa3‘aaa3‘aaa3‘aaa3‘aaa3‘aaa3‘aaa3‘aaa“a““aaaaaaaaaaaaaaaa: aaa3‘aaa3‘aaa3‘aa“““aaaaaaaaaaaaaaaaa: 3‘“““aaaaaaaaaaaaaaaa: “““aaaaaaaaaaaw a3‘“““aaaaaaaaaaaaaaaaa:

389 and (acne (acne adj2 3U8PGPUB; 32015/11/113
vulgari8)) USPAT; USOCR; 10:31 3

3 FPRS; EPO; JPO;3 3
DERWENT 3...................................................................................................................................................................................................................................

3384 and (methyl adj2 paraben) USPGPUB; 32015/11/113
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FPRS' EPO' JPo-3 3
DERWENT\«x‘x‘x‘x‘fi \«x‘x‘x‘x‘x‘x‘x‘x‘x‘ xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xxxxxxxxxxxxxxxxxx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ xx\«x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘x‘ \\\\\\\\\\\\\\\\\\\aaaaaaaaaaaaaaaaaaaaaaaaaaaa

3810 and (@pd<="20121 120" 3U8rPGPUB' 32015/11/113
@ad<="20121120") U8PAT' USOCR' 10:32 3

FPR8- EPO' JPO' 3
DERWENT........... ................... ............................................................................... .......................................... .........................: ...................a ..........................:
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Kevin S. Warner, et al. 

Serial No.: 14/885,805 

Filed: October 16, 2015 

For: TOPICAL DAPSONE AND 
DAPSONE/ADAPLENE 
COMPOSITIONS AND 
METHODS FOR USE 
THEREOF 

Group Art Unit: 1629 

Examiner: Draper, Leslie A Royds 

Conf. No.: 9004 

RESPONSE TO OFFICE ACTION 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir, 

This is filed in response to an Office Action mailed on November 18, 2015. Please 

amend the above referenced patent application as follows. Authorization is hereby given 

to charge any fee required for the filing of this paper, to Deposit Account No. 01-0885. 

Amendments to the Claims are reflected in the listing of claims which begin on 

page 2 of this paper. 

Remarks begin on page 4 of this paper. 
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Amendments to the Claims: 

The following claims replace all claims previously submitted in this application. 

Only those claims being amended herein show their changes in highlighted form, where 

insertions appear as underlined text (e.g., insertions) while deletions appear as 

strikethrough or surrounded by double brackets (e.g. deletions or [[deletions]]). 

1. (Currently Amended) A method for treating a dermatological condition comprising 

administering to a subject having the dermatological condition in need thereof a 

topical pharmaceutical composition comprising: 

about 7.5% w/w dapsone; 

about 30% w/w to about 40% w/w diethylene glycol monoethyl ether; 

about 2% w/w to about 6% w/w of a polymeric viscosity builder consisting of 

acrylamide/sodium acryloyldimethyl taurate copolymer; and 

water; 

wherein the topical pharmaceutical composition does not comprise adapalene. 

2. (Original) The method of claim 1, wherein the diethylene glycol monoethyl ether is 

present at a concentration of about 30% w/w. 

3. (Original) The method of claim 1, wherein the polymeric viscosity builder is present at 

a concentration of about 4% w/w. 

4. (Original) The method of claim 1, wherein the topical pharmaceutical composition 

further comprises methyl paraben. 

5. (Currently Amended) The method of claim 1 wherein the dermatological condition is 

acne vulgaris, rosacea, atopic dermatitis, treatment of chronic wounds, bed sores, 

keratosis pilarispiralis, sebaceous cysts, inflammatory dermatoses, post inflammatory 

hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo, 

dermatitis, eczema, or miliaria. 

2 
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6. (Currently Amended) The method of claim 5 wherein the condition is selected from 

the group consisting of acne vulgaris and rosacea. 

7. (Currently Amended) A method for treating a dermatological condition comprising 

administering to a subject having the dermatological condition in need thereof a 

topical pharmaceutical composition comprising: 

about 7.5% w/w dapsone; 

about 30% w/w diethylene glycol monoethyl ether; 

about 4% w/w of a polymeric viscosity builder consisting of acrylamide/sodium 

acryloyldimethyl taurate copolymer; and 

water; 

wherein the topical pharmaceutical composition does not comprise adapalene. 

8. (Original) The method of claim 7, wherein the topical pharmaceutical composition 

further comprises methyl paraben. 

9. (Currently Amended) The method of claim 7 wherein the dermatological condition is 

acne vulgaris, rosacea, atopic dermatitis, treatment of chronic wounds, bed sores, 

keratosis pilaris piralis, sebaceous cysts, inflammatory dermatoses, post inflammatory 

hyperpigmentation, eczema, xerosis, pruritis, lichen planus, nodular prurigo, 

dermatitis, eczema, or miliaria. 

1 0. (Currently Amended) The method of claim 9 wherein the condition is selected from 

the group consisting of acne vulgaris and rosacea. 

11. (New) The method of claim 6 wherein the condition is acne vulgaris. 

12. (New) The method of claim 1 0 wherein the condition is acne vulgaris. 

3 
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REMARKS 

This Reply responds to the Office Action sent November 18, 2015, in which the 

Office Action rejected Claims 1-10. Claims 1, 5-7, and 9-10 have been amended. Claims 

11 and 12 are new. Thus Claims 1-12 are currently pending. No new matter has been 

added by this amendment, and all amendments to the claims are fully supported by the 

originally filed specification and claims. The Applicants respectfully submit that the claims 

are in condition for allowance. 

Objections to the Claims 

Claims 5 and 9 were objected to for reciting "eczema" twice in the claims and for 

misspelling the term "pilaris" as "piralis". The Applicants submit that the amendments to 

the claims submitted herewith render the objections to Claims 5 and 9 moot. 

Claim Rejections 

35 U.S. C.§ 112(a) 

Claims 1-5 and 7-9 were rejected under 35 U.S.C § 112(a) or 35 U.S.C. § 112 

(pre-AlA), first paragraph, because the specification, while being enabling for 

administering the claimed topical dapsone preparation for the treatment of acne vulgaris 

or rosacea, does not reasonably provide enablement for administering the claimed topical 

dapsone preparation for the treatment of any other dermatological condition. 

The Applicants submit that all of the pending claims comply with the enablement 

requirement. According to the MPEP, the test for enablement requires analysis of 

whether a particular claim is supported by the disclosure in an application requires a 

determination of whether that disclosure, when filed, contained sufficient information 

regarding the subject matter of the claims as to enable one skilled in the pertinent art to 

make and use the claimed invention. See MPEP § 2164. The Applicants submit that the 

disclosure contains sufficient information regarding the subject matter of the claims. The 

disclosure of the present application clearly states that compositions described in the 

application are effective in treating dermatological conditions, including, but not limited to 

those recited in Claims 5 and 9. See the present application specification as originally 

4 
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filed at paragraphs [009], [0018], [0040] and [0024]. Since the disorders being treated by 

the claimed methods are disclosed in the application as specifically tied to the 

compositions and formulations described therein, sufficient information regarding the 

subject matter of the claims exists so as to enable one skilled in the art to make and use 

the claimed methods. Thus, the Applicants respectfully request that the claim rejections 

under 35 U.S.C § 112(a) or 35 U.S. C.§ 112 (pre-AlA), first paragraph be withdrawn. 

35 U.S. C.§ 112(b) 

Claims 1-10 were rejected under 35 U.S.C. § 112(b) or 35 U.S.C. 112 (pre-AlA), 

second paragraph, as being indefinite. 

While the Applicants do not agree with the rejections, solely in order to expedite 

prosecution, the Claims have been amended. The Applicants submit that the 

amendments to the claims submitted herewith render the indefiniteness rejections raised 

by the Office Action moot. 

Thus, the Applicants respectfully request that the claim rejections under 35 U.S. C. 

§ 112(b) or 35 U.S. C. 112 (pre-AlA), second paragraph, as being indefinite be withdrawn. 

35 U.S. C.§ 103 
Claims 1-5 and 7-9 were rejected under 35 U.S.C. § 103 as being unpatentable 

over Garrett (WO 2009/108147 A1; 2009 - "Garrett") in view of Hani, et al. (WO 

2010/105052 A1; 2010- "Hani"). Claims 6 and 10 were rejected under 35 U.S.C. § 103 

as being unpatentable over Garrett in view of Hani, et al., as applied above to claims 1-5 

and 7-9, taken in further view of Garrett (WO 2009/061298; 2009). The Applicants submit 

that Claims 1-10 are not obvious in view of the cited references, at least for the reasons 

stated below. The Applicants note that the arguments presented below and the affidavit 

submitted herewith are substantially the same or the same as presented in the parent 

case (US 14/082,955), which claimed the formulation recited in the currently claimed 

method of use. The arguments and affidavit resulted in the allowance of the parent case. 

5 
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First, Garrett teaches that a preferred composition comprises about 5% w/w 

dapsone wherein about 0.85% w/w carbopol 980 is used as a thickening agent. 1 The 

instant claims recite a new formulation of dapsone wherein the active ingredient is about 

7.5% w/w dapsone and an entirely new thickening agent is employed. The new 

formulation of the instant claims does not include a carbomer such as Carbopol®, but 

instead utilizes as acrylamide/sodium acryloyldimethyl taurate copolymer, also known as 

"Sepineo™ P 600," and at a much higher concentration (about 2% to about 6% w/w) as 

compared to what Garrett teaches for its thickening agent. 

Hani teaches a crosslinked PVP polymer for use in low pH topical formulations. 

While Hani may teach that acrylamide/sodium acryloyldimethyl taurate copolymer may be 

useful as an additional thickener with its PVP polymer, it certainly does not teach or 

suggest the use of Sepineo TM P 600 as the sole thickener in a topical dermatological 

formulation prepared with an active pharmaceutical ingredient. Moreover, the only 

mention of an acrylamide/sodium acryloyldimethyl taurate copolymer is found in 

paragraph [00118] of Hani, where it is included in a vast laundry list of other potential 

second thickeners. Finally, there is no guidance as to how much Sepineo TM P 600 one 

of ordinary skill in the art would use if it were to be selected from this laundry list in Hani. 

Therefore, there are at least three significant distinctions between the present 

invention and the teachings of the cited art: 

(i) The specific amount of dapsone recited in the instant claims; and 

(ii) The use of Sepineo TM P 600 as the sole thickening agent in a topical 

dermatological formulation comprising dapsone; and 

(iii) The specific amount of Sepineo TM P 600 recited in the instant claims. 

The cited references do not teach or suggest these specific elements - alone or in 

combination. These facts, considered in view of the current law of obviousness, compels 

a finding of nonobviousness. The Applicants will now address the law cited by the Patent 

Office in the present Office Action as it applies to the present case. 

1 Garrett teaches other broader formulations of dapsone, but one skilled in the art seeking 
to improve upon the formulations of Garrett would look to its preferred embodiments. 

6 
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The Office Action cites KSR International Co. v. Teleflex Inc. at page 6 of the 

Office Action for the proposition that a combination is obvious if it "simply arranges old 

elements with each performing the same function it had been known to perform and 

yields no more than one would expect from such an arrangement. ... " 82 USPQ2d 1385, 

1395-96 (U.S. 2007) (internal quotes omitted). This is true, but here we have new 

elements performing different functions not taught in the cited references, and the 

combination yields unexpected results. As discussed above, there are at least three new 

elements: the specific amount of dapsone, the use of Sepineo TM P 600 as the sole 

thickening agent, and the specific amount of Sepineo TM P 600. None of these elements 

are taught or suggested in either Garrett or Hani. The combination of these elements is 

neither taught nor suggested in either Garret or Hani. And as will be demonstrated 

below, the Applicants present unexpected results from this combination. For these 

reasons, the Patent Office's reliance on the above selection from KSR is inapplicable to 

the facts of this case. 

Furthermore, the Patent Office's reliance on Wertheim, Woodruff, Peterson and 

Harris at page 7 of the Office Action is inapplicable to the presently amended claims as it 

relates to the specific amount of dapsone, as these cases clearly apply only to questions 

of the alleged obviousness of narrow ranges within broad ranges. And again, the 

specific selection of about 7.5% w/w dapsone is nonobvious based on the teachings of 

Garrett, which prefers a 5% w/w concentration. 

For the above reasons, the instant claims are not prima facie obvious over Garrett 

and Hani. There is simply no teaching or suggestion whatsoever that would leave one of 

ordinary skill in the art to the precise combination of elements of the claimed 

dapsone/Sepineo TM P 600 compositions. 

Thus, the Applicants respectfully request that the claim rejections under 35 U.S. C. 

§ 103 be withdrawn. 

Unexpected Results 

As stated above, the Examiner has failed to make a prima facie case of 

obviousness of the instant claims based upon the cited art. But even assuming for sake 

7 
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of argument that the Examiner had made a proper prima facie case, the instant claims 

would still be patentable over the cited art because the Applicants have demonstrated 

unexpected results sufficient to overcome the hypothetical prima facie case. See, e.g., In 

re Chupp, 816 F.2d 643 (Fed. Cir. 1987) (finding of unexpected results based on superior 

properties in the context of the pharmaceutical arts). 

Filed herewith is the Declaration of co-inventor Kevin S. Warner, Ph.D. ("Warner 

Declaration"). The present inventors unexpectedly discovered that Carbopol® 980, the 

thickening agent used in the Applicant's previous 5% dapsone formulation (and taught as 

preferred in the art cited by the Patent Office), resulted in undesirable polymer 

aggregates during formulation studies which lead to the present invention. See Warner 

Declaration, paragraphs 7-8. Sepineo TM P 600, on the other hand, performed surprisingly 

better and proved to be a more robust thickening agent. /d. This was an important 

discovery, as the use of Sepineo TM P 600 allowed for higher concentrations of DGME 

(i.e., 30-40% w/w) which were found to be incompatible with Carbopol® 980. /d. 

The inventors also discovered that Sepineo TM P 600 thickened formulations 

provided a smaller dapsone particle size distribution as compared directly to Carbopol® 

980. /d. at 9. These particles were found to be stable over the course of 6 months under 

accelerated conditions. /d. 

Sepineo ™ P 600 was therefore selected as the gelling agent for the 7.5% w/w 

dapsone formulation of the instant claims. /d. at 10. The inventors made this selection 

based on the combination of the above factors which was entirely unexpected and could 

not have been predicted based on the previous 5% w/w dapsone formulation (with 

Carbopol® 980) or the references cited by the Patent Office. These unexpected results, 

which are commensurate in scope with the instant claims, further support the patentability 

of the claimed invention and warrant the withdrawal of the Examiner's obviousness 

rejection. The Applicants respectfully request that the rejection under 35 U.S.C. § 103(a) 

be withdrawn. 

Obviousness-Type Double Patenting 

U.S. Patent No. 9161926 

8 
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Claims 1-10 have been rejected on the ground of nonstatutory double patenting as 

being unpatentable over claims 1-6 of U.S. Patent No. 9161926. The Applicants submit 

that this rejection is statutorily improper because of the present application's status as a 

divisional application of U.S. Patent No. 9161926, and thus must be withdrawn. 

The Office Action acknowledges the present application's status as a divisional of 

U.S Patent Application No. 14/082,955, which eventually issued as U.S. Patent No. 

9161926. See November 18, 2015 Non-Final Office Action at page 2, lines 5-8. 35 

U.S. C.§ 121 states in part that "[a] patent issuing on an application with respect to which 

a requirement for restriction under this section has been made, or on an application filed 

as a result of such a requirement, shall not be used as a reference either in the Patent 

and Trademark Office or in the courts against a divisional application or against the 

original application or any patent issued on either of them, if the divisional application is 

filed before the issuance of the patent on the other application." This is commonly known 

as the "safe harbor'' provision, which prevents, for example, a parent application from 

being used for a grounds of rejection of a child divisional application. Thus, because the 

present application is a divisional of U.S. Patent No. 9161926, the double patenting 

rejection of the present application in view of U.S. Patent No. 9161926 is improper and 

should be withdrawn. 

U.S. Patent No. 8586010 

Claims 1-5 and 7-9 have been rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-12 of U.S. Patent No. 8586010, or the 

provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent Application No. 14/063,841, 

each alternatively taken in view of Garrett (WO 2009/108147 A 1; 2009) and Hani, et al. 

(WO 201 0/1 05052 A 1; 201 0). 

Claims 6 and 10 have been rejected on the ground of nonstatutory double 

patenting as being unpatentable over claims 1-12 of U.S. Patent No. 8586010, or the 

provisionally rejected on the ground of nonstatutory double patenting as being 

unpatentable over claims 1, 4-7 and 13-19 of U.S. Patent Application No. 14/063,841, 

each alternatively taken in view of Garrett (WO 2009/108147 A 1; 2009) and Hani, et al. 
9 
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(WO 2010/105052 A 1; 201 0) as applied above to claims 1-5 and 7-9, further in view of 

Garrett (WO 2009/061298; 2009). 

The Applicants submit that an obviousness-type double patenting rejection over 

Claims 1-10 of the '01 0 patent is improper. A nonstatutory obviousness-type double 

patenting rejection is appropriate where the conflicting claims are not identical, but at 

least one examined application claim is not patentably distinct from the reference claim(s) 

because the examined application claim is either anticipated by or would have been 

obvious over, the reference claims. MPEP § 804. The Applicants submit that the 

pending Claims of the current application are patentably distinct from Claims 1-10 of the 

'01 0 patent, because the Claims of the present application recite several non-obvious 

elements not recited in Claim 1-10 of the '01 0 patent, as explained in detail above. 

Thus, because the pending Claims in the present application are patentably 

distinct from Claim 1 of the '01 0 patent, an obviousness-type double patenting rejection 

would be improper and thus should not be made. 

Applicant requests a Notice of Allowance. The Examiner is invited to call the 

undersigned attorney if any issues remain unresolved. 

Please use Deposit Account 01-0885 for the payment of any extension of time 

fees, and/or the payment of any other fees due in connection with the present response. 

Dated: February 18, 2016 Respectfully submitted, 

/Laura L. Wine/ 

Laura L. Wine 
Reg. No. 68681 
Attorney for Applicant 

Please direct all inquiries and correspondence to: 

Laura L. Wine 
Allergan, Inc. 
2525 Dupont Drive, T2-7H 
Irvine, California 92623-9534 

10 

Mylan (IPR2019-01095) MYLAN1017, p. 287



288

19107 DIV (AP) 

Tel: 714.246-4758/Fax: 714.246-6996 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Kevin S. Warner et al. 

Serial No.: 14/082,955 

Filed: November 18, 2013 

Group Art Unit: 1629 

Examiner: Leslie A Royds 

Draper 

Confirmation No.: 1222 

For: TOPICAL DAPSONE AND ! FILED ELECTRONICALLY 

DAPSONE/ADAPALENE COMPOSITIONS AND I 
METHODSFORUSETHEREOF 

k--- ----

.Q.E;.C~RATION OF KEVIN S. WARNER. PH.D. UNDER 37 C.F.R. § 1.132 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

I, Kevin S. Warner, Ph.D., hereby declare: 

1. I am a co-inventor in the above-captioned patent application. 

2. I am an employee of the Applicant, Allergan, Inc. ! have a Bachelor's of Science 

in chemistry from Brigham Young University and a Ph.D. from the University of 

Utah in Pharmaceutics and Pharmaceutical Chemistry. I have 12 years of 

experience conducting research in the areas of derma! and ophthalmic 

formulation development and leading project teams responsible for all CMC 

aspects of product development from phase 1 to phase 3 at A!lergan, Inc. 

3. I have read the above-captioned patent application and its pending claims as of 

the date of this Declaration. I have read the obviousness rejections made in the 

1 
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Office Action dated December 1, 2014 and the publications cited by the patent 

examiner therein (International Patent Publication No. WO 2009/108147 A 1, 

International Patent Publication No. WO 2010/105052 A1 ,US Patent Publication 

No. 2006/0204526, and the lubrizol product description of Carbopol 980). 

4. I am part of a team at Al!ergan responsible for developing a new formulation of 

A!lergan's Aczone (dapsone) Gel, 5% product, wherein dapsone concentration is 

increased to 7.5% w/w from the 5% w/w level in Aczone 5% Gel. An object of 

this development project was to facilitate once daily dosing by increasing the 

concentration of dapsone, as compared to the current twice daily dosing regimen 

for Aczone 5% Gel. 

5. During the course of development of the 7.5% w/w dapsone formulation, we 

looked to increase DGME concentration above the 25% level in Aczone 5% Gel 

in order to increase the saturation solubility of dapsone. Dapsone solubility 

increases with DGME concentration. This increase allows for a dissolved fraction 

of dapsone (dissolved fraction is calculated as the ratio of dapsone saturated 

solubility at 25 "C I dapsone concentration) comparable to that of Aczone 5% gel. 

6. Under my supervision, a preliminary evaluation of thickeners suitable for use in 

the dapsone 7.5% gel formulation was performed. Five candidates were 

screened for their ability to thicken the proposed formulation: Carbopol® 980, 

Sepineo"" P 600, PPG-12/SMDI Copolymer (4,4'

Diisocyanatodicyclohexy!methane, polypropylene glycol polymer), 

Povidone/Eicosene (30:70), and Polyvinyl Alcohol. From this screening 

evaluation, we identified Carbopol 980 and Sepineo P 600 as promising gelling 

agents. 

7. In additional experiments under my supervision, formulations containing 

Carbopol 980 showed undesired polymer aggregates at 40% diethylene glycol 

monoethyl ether ("DGME") concentration. This aggregation was not observed 
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with formulations containing Sepineo P 600 at 40% DGME. These results 

indicated that Sepineo P 600 is a more robust thickener and therefore more 

desirable for use in the gel formulation. I did not expect to observe Carbopol 980 

incompatibility at a concentration of 40% DGME, especially because Carbopol 

980 is compatible at concentrations of 25% DGME. 

8. Based on the unexpected observation of Carbopol 980 incompatibility with 40% 

DGME, the thickener was changed from Carbopol 980 to Sepineo P 600 to 

mitigate the risk of polymer aggregation in DGME containing formulations. 

9. In additional experiments under my supervision, a dapsone particle size 

assessment revealed that formulations thickened with Sepineo P 600 provided a 

smaller dapsone particle size as compared to Carbopol 980. The compositions 

of the formulations evaluated for particle size are outlined in Table 1 of Appendix 

A of this Declaration. Particle size data are provided in Table 2 (HORiBA data) of 

Appendix A of this Declaration. The data show that recrystallized dapsone 

particle size is smaller in the Sepineo P 600 formulation as compared to a 

Carbopol 980 formulation. I observed this difference even after 6 months storage 

under accelerated conditions (40 "C/75% RH) thereby showing no significant 

change in the particle size over time. This stability data suggests that particle 

size does not change over time irrespective of the stabilizer used (Carbopol or 

Sepineo). Thus a smaller initial particle size appears to be more relevant 

parameter that defines improved formulation characterization. 

10. Based on the above results, my co-inventors and I selected Sepineo P 600 as 

the gelling agent for our dapsone 7.5% gel formulation. We made this selection 

due to Sepineo P 600's compatibility with concentrations of DGME greater than 

25% and its improvement in dapsone particle size relative to Carbopol 980. 

11. I hereby declare that all statements made herein of my own knowledge are true 

and that all statements made on Information and belief are believed to be true; 
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and further that these statements were made with the knowledge that willful false 

statements and the like so made are punishable by fine or imprisonment, or both, 

under Section 1001 of Trtle 18 of the United States Code, and that such willful 

false statements may jeopardize the validity of the application or any patent 

issued thereon. 

Date: February 2, 2015 

Kevin S. Wamer, Ph.D. 
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APPENDIX A 

Table 1 Composition of Formulations Analyzed for Dapsone Particle Size 

Comparison in Sepineo P 600 vs. Carbopol 980 

Component 

Dapsone 

l DGME 

Carbopo! 980 

Sepineo P 600 , __ _ 
Methylparaben r--------.;...._ ___ _ 
Triethanolamine 
!------------

Purified Water 

N/A = Not Applicable 

Table :2 Particle Size (HORIBA} Data Comparing Dapsone Particle Size in Sepineo P 

600 vs. Carbopol 980 at Time ::::: 0 and 6 Months at 40 °C/75% RH 

Formulation Description 

ACZONE (dapsone) Gel, 7.5%: 
7.5% Dapsone, 30% DGME, 
4%:~ Sepineo P 600 
(Lot ELE) 

7.5% Dapsone 
l 25% DGME 

1% Carbopol 
(Lot ELF) ,_:..........., ____ _ 
7.5% Dapsone 
30% DGME 
1% Carbopol 
(Lot ELG) 

~---------
: 090 (~Jm) 1----.----, 

T=6 Months 
40 "C/75% RH 

T=O 

61 72 

123 114 

172 169 
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1 See Kind Codes of USPTO Patent Documents at www ... !J.Sf'I~:U2.0.'.tor MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WI PO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WI PO Standard ST.16 if possible. 5 Applicant is to place a check mark here 
if English language translation is attached. 
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Application Number 14885805 

Filing Date 2015-10-16 

INFORMATION DISCLOSURE First Named Inventor I WARNER KEVIN s 
STATEMENT BY APPLICANT 

Art Unit 1629 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Draper, Leslie A. Royds 

Attorney Docket Number 191 07-US-DIV-AP 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

IZJ The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

D A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 1 0.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /Laura L. Wine/ Date (YYYY-MM-DD) 2016-02-18 

Name/Print Laura L. Wine Registration Number 68681 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 197 4 (P .L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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PATENT COOPERATION TREATY J 

IL From the INTERNATIONAL SEARCHING AUTHORITY 

.;_J\· .. ···~-"'.~ .. ~-

To: 
Banerjee, Krishna NOTIFICATION OF TRANSMITTAL 
ALLERGAN, INC. 

2525 Dupont Drive 

THE INTERNATIONAL SEARCH REPORT AND 
THE WRITTEN OPINION OF THE INTERNATIONAL 
SEARCHING AUTHORITY, OR THE DECLARATION 

Irvine CA 92612 

ETATS-UNIS D'AMERIQUE 

Applicant's or agent's file reierenoe 
19107PCTAP 

International application No. 

PCTIUS2013/070613 

Applicant 

ALLERGAN, INC. 

Date of mailing 
· aylmonth/y~Sar) 

FOR FURTHER ACTION 

International filing date 
(day/month/year} 

{POT Rule 44.1) 

12 February 2014 (12·02-2014) 

See paragraphs 1 and 4 below 

18 November 2013 (18-11-2013) 

The applicant is hereby notified that the international search report and the written op;nion oi !he International Searching 
Authority have been established and are transmitted herewith. 

Filing of amendmoota and statement under Article 19: 
The applicant is entitled, ii he so wishes, to mnend th"' claims of !he International Applioation (see Rule 46): 

When? The time limit for filing such amendments is normally lwo months from the date ol transmittal of the 
lntem!!l:ional &arch Report. 

Where'? Directly !o the ln!Gma!ional Bureau of WI PO, 34 chemin des Cclombattes 
1211 Geneva :20, Switzerland, Fasoimile No.: (41-22} 338.82.70 

For more dataf!Bd Instructions, see POT Appfloanfs Guide, lnt,.,m!!l:ional Phase, paragraphs 9.004 - 9.011. 

The applicant is hereby notilied that no inlemational searoh report will be established and th!!l: the declaration under 
Article i 7(2)[a) to that effect and !he written opinion ol th"' international Searching Au!hority are transmitted hmewi!h. 

\Wh regard to any protest against payment of (an) addit!onll.l too(s) under Rule 40.2, !he applicant is notified that 

D 
D 

!he protest together with the decision thereon has been transmitted to the International Bureau together wilh any 
request to forward the texts of oo!h the protest a'ld the decision ther,.,on to the designated Offices. 

no decision has been made yet on the protest; !he applicant will be notified as soon as a decision is mad.,. 

4. Reminders 

The applicant may submit comments on an inlornml basis on the written opinion of the International Searching Aulhori!y to the 
lm,.,m!!l:ional Bureau. The International Bureau will send a copy of such comments to all designated Offioos unless an 
international preliminary examination report has been or is to be established. Following the expiration of 30 months from the 
priority date, these comments will also be made available to the public. 

Shortly after the expiration of 18 monthS~ from the priority date, the international application will be published by the 
lnlern!!l:ional Bureau. lithe applicant wishes to avoid or postpon"' publication, a notics ol withdrawal oi the international 
applioa!ion, or of the priority olaim, must reach the International Bureau before completion ofthe toohnioal preparations for 
international publication (Rules 90bts.1 and 901.>16.3). 

Within HI months from the priority date, but on!y in rasP"'ot ofaom"' designat"'d Offices, a demand for intjSmalionai preliminary 
examination must be filed if the applicant wishes to postpone !he entry into the national phase until 30 months from ihe priority 
date (in some Offices even later); otherwise, the iipplioan! must, within 20 month!! !rom the priority date, perform the presmibed 
acts for entry into !he national ph as"' before those designated Offices. 

in respect of other designaled Offices, thii! time limit of 30 months (or later) will apply even if no demand is filed within 19 
months. 

For de!ails about !he applicable time limits, Offic"' by Office, s11e www.wipo.int/pctlen/!extsltime . .Jimils.hlm! and the 
POT Applloant'a Guide, NB!:ional Chapters. 

Nmne and mailing address of the International &arching Authority 

i) 
European Patent Office, P.B. 5818 Patentlaan 2 
NL-2280 HV Rijswijk 
Tel. (+31-70) 340-2040 

--'=--Fax: (+31-70) 340-3016 

Form PCTJISN220 (July 201 0) 

Authorized officer 

HOHMANN, Birgit 

Tel: +49 (0)89 2399-8798 
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“““k‘w‘wt‘” Date of mailing, <32; 5%
g ; t v. -‘ i _ -ay/mcnth/yaar)

: VVVVVVVVVVVVV ; 12 Febmary 2014 (12“022014)
Appiicaht's or eigehi‘8 file reisrersssa

19‘! 077F‘CTAP‘

  

 
 

  
 
 

 

 FOR FURTHER ACTSON See paragraphs 1 and 4 below

5 iniemaiionai appliaation Ne. Imematianai fiiing date
‘ 3 6a Miami/year

PCT/USBQ‘S’WQS‘S r ( y ’1 18 November 2:313 (18—11-2013)
App. ant

 
  
 
  

 
 

  

  
  

  
  
  

  
  

 

  
 

 

 

ALLERGAN, ENC.

 The appiicant is hereby notified that the international search remit and the written epmioh at the internatiehai Searching
‘ Amharity have tween estabiishsd and are transmitted herewith. 

Fiiihg at amehémmte and smtamem unéer mm» “£9:
The appiicaht is ehtitied, ii ha 30 wishes, in: mend the ciaims of the ihtemationai Appiicatien (we Ruie 48):

WE? The times iimit for fiiing such amendments is nemaiiy two manthe from the date of iiarsamitiai hi the
intemationai Search Remit.

Where“? Direc’iiy to the iniematienai Bureau of WiPO, 34 cit-3min digs: Chiomhettes
1211 Geneva 20, Swiizaiiand, Feseimiie Ne; (4'1 {2.2) 33882.76

Fer mare «tempted instmpttene, see PGTApproanm (Swims, iniemationai Phage, paragraphs 9.604 ~ 9.311 n

2. E3 The appiicani is heraby natifieci that he intemeflenai search repert wiii he estabiished and that the deeiaraticn undsr= Aiticie “(223(3) to that effect and the written opinien of the internationei Searching Awherity are transmitted heiewiih.

3. a With regard tn any 52392933 against payment (if (an) additicsnai 968(3) under Rule 40.2, the appiieaht is notified that:

m the protaat together with the decision thereon has been transmitted to the international Bureau tpgeiher with anyisquest in tamard the texts of bath the miest and the decision thereon to the deeignaied Officee.

a: no deeisien has been made yet can the protest; tits appiicant wiii be natified as seen as adecisieri is made.
4. Ramihdfire

The eppiieaht may Mbmit commenth an an iniermei basis an the written opinion hi the imematianai Searching Autherity to the
iniemetionai Bureau. The iniamafiipnai Bureau wiii send a mpy sf such cummenis to aii designated Offices uniess ah
iniemaitionai preiiminary examination report has been or is in be eetabiisshed. Fniiowing the; Expiration of 30 menths them the
pherity date, these comments wiii aisca he made avaiiahie to ihe puhiic.

 
 Shertiy after the axpiratieri of “i8 mpnthe from this pherity date, the internatiohai appiicahon wiii be puhiished by the

iniemafiienai Eurasia, ii the appiicahtwishea in avoid er peetpene publication, e. heiiee efwiihdrawai 0? the intamatimai
appiieaticn, or of the priority eieim, must mach the iniematiphai Bureau beieie eompisstion ef tha teeimiaa! prepsmiims for
intemaiiehai pubiication (Raise 90.8531 and some).

 
 
  

  

 
  
  
 

 

 

Within 1% mamhs from the phority siesta, but ahiy in respect of same designated Qflices, a demand for inismeiionai preiiihihary
examinaiien muet he filed iithe appiioani wishes te pestperie the entry inte the neticmai phase unfit 3i} menths tram the prierity
éeie (in same Offices even iater}; otherwise, the appiicant must; within 28 months harm the priarity date, perfarm the presczihed
acts fer entry into the naiionai phase before these designaiad foicee.

in respect 0? either designatad Offices, tha iime iimit cs? 35 sheaths (or tater) wiii appiy aveh if no demand is flied within 19
months,

For deiaiis abeui the appiieabia time iimite, mice by Office, see wwwiwipe.int/pci/eniteflsltima,_iimitshtmi and the
F’QTAppiimnfh Guide, National Ghapters,

Name and maiiing address ufthe international Searching Authority Authorized efficer

' mEuropean Patent Office, PB. 5818 Paientiaen 2 HOHMANN, BirgitAIL-2280 HV Rijswijkfl§§ Tel. (1-31-76) 34G-204Q Tei: +43 (0)89 2399—8798
Fax: (+31 ~70) 340-3016
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL SEARCH REPORT 

(POT Article 18 and Rules 43 and 44} 

Applioant's or agent's fils refsranoa FOR FURTHER 
ACTION 

see Form PCT!lSN220 
19107PCTAP as well as, where applicable, item 5 below. 

lmemational application No. lntemi!!ional filing data (i;laylmonttl/yi'Jar) (Earliest) Priority Data (daylmonfh.lyear) 

PCTIUS2013/0i'0613 18 November 2013 {18-11-2013} 20 November 20 i 2 (20-11 .. 201 2} 

Applie~>nt 

ALLERGAN, INC. 

This intematiomiil search report has been prepar-ed by this lntema!ional Searching Authority and is transmitled to the applicant 
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WRITTEN OPINION OF THE 
INTERNATIONAl SEARCHING AUTHORITY 

Box No. I Basis of the opinion 

1. With regard to the language, this opinion has been established on the basis of: 

l2.iJ the international application in the language in which it was filed 

International application No. 
PCT/US2013..070613 

D a translation of tt1e international application into , which is tile language of a translation furnished tor the 
purposes of international search (Rules i 2.3(a) and 23.1 (b)). 

2. D This opinion has been establist1ed taking into account the rectification of an obvious mistake authorized 
by or notified to this Authority under Rule 9i (Rule 43bis.1 {a)) 

3. With regard to any nucleotide and..br amino acid sequence disclosed in the international application, this 
opinion has been established on the basis of a sequence listing filed or furnished: 

a. (means) 

0 on paper 

0 in electronic form 

b. (time) 

D in the international application as filed 

D together with the international application in electronic torm 

D subsequently to this Authority for the purposes of search 

4. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, 
the required statements that the information in the subsequent or additional copies is identical to that in the 
application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

5. Additional comments: 

-------------------------·-··-··· .... , ... ______ ...,.,.,.,., ___ _ 
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or 

_.u}n~~strialu;;§!}!lii~Cai'Jility;u<eitati()ns and explanations supportin~ such sta~ement 

1. Statement 

Novelty (N) Yes: Claims ~ 
No: Claims 1-7, 9-20 

Inventive step (IS) Yes: Claims 
No: Claims 1-20 

Industrial applicability (lA) Yes: Claims HQ. 
No: Claims 

2. Citations and explanations 

see se.Qarate sheet 

Form PCT,JSA/237 (April 2007) Mylan (IPR2019-01095) MYLAN1017, p. 307
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WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING 
AUTHORIT'(1§~.~.~f,!ATE.SHEE1] 

Re.llem\t 

International application No. 

PCT/US20i 3/070613 
·~::::::::::::::::::z!u!e 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Claims 18 to 20 relate to subject~matter considered by this Authority to be covered by 
the provision of Rule 39.1 (iv)/67.1 (iv) PCT. The patentability can be dependent upon 

the formulation of the claims. The EPO, for example, does not recognize as patentable 
claims to the use of a compound in medical treatment, but may allow claims to a 

product, in particular substances or compositions for use in a first or further medical 
treatment 

Their assessment will be carried out based on the alleged effects of the composition 

searched in the International Search Report. 

Reference is made to the following documents: 

Di = WO 2011/014627 A1 (ALLERGAN INC [US]; AHLUWALIA GURPREET [US]; 
WARNER KEVIN S [US]; CHEN) 3 February 201 1 (2011-02-03) 

D2 = WO 2009/108147 A1 (QLT USA INC [US]; GARRETT JOHN STEVEN [US]) 3 
September 2009 (2009-09-03) 

D3 = US 2010/029781 A 1 (MORRIS JEROME A [USJ) 4 February 2010 (201 0-02-04) 

Qlaims 1-7. 9-20 

(N) 

A composition comprising dapsone at a concentration of 0.5-10%, diethylene glycol 

monoethyl ether at a concentration of 1-50''1/o , Carbo mer 980® at a concentration of 
0.05~1.5 %, NaOH, triethanolamine, Ethanol, Methylparaben and EDTA disodium, is 
already disclosed in document D1 (see page 8, Table 1 and pages 9-11, Tables 2A, 

28). 

Document D1, also discloses the use of said compositions in the treatment of 

dermatological conditions as defined in present claims 18-20 (see 01; page 3, lines 
16-23). 

Similarly document D2 discloses a pharmaceutical composition comprising 5% 
dapsone, 0.85% Carbomer 980, 25°/o diethylene glycol monoethyl ether (DGME), 

0.2% methylparaben, 0.2% sodium hydroxide, and 68.75% purified water. The 
composition additionally comprises a thickening agent, a high-boiling, nonionic organic 

Form PCT/iSA/237 ($eparata~<:;ootj (Sheell) (EPO-Apr=I2CC5) 

Mylan (IPR2019-01095) MYLAN1017, p. 308
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International application No. 

PCT/US2013/0706i 3 AUTHORITY iS~P,~~~!f# ... §.~.~.~T! 
.............................. . !UUUUUUUUUU !"!!!!!!"" 

solvent, a preservative, a base agent, an antioxidant, a fragrance, a colorant, and/or a 

sunscreen. The dapsone is present at 0.5-1 0°/o (See 02; page 12, line 1 - page 13, 

line 11; page 13, line 30- page 14, line 8; page 13, line 28- page 17, line 26; page 19, 

line 21 - page 2015; page 24, lines 18-24; page 21, line 30- page 23, line 22). 

Furthermore, document 03 discloses a topical gel formulation, comprising about 0.5%.:> 

to 4.0% Carbomer, about 66.95% water; about 25°/o diethylene glycol monoethyl ether 

(i.e., ethoxydiglycol); about 0.2'Yo methylparaben; about 5% dapsone; and about 0.2% 

sodium hydroxide (see 03; [0069], [0070]). 

Said disclosures fall within the scope of present claims 1-7 and 9-20. 

(IS) 

Although no final decision can be made in respect of inventive step until the 

requirements of novelty have been satisfied, it appears that the problem which faced 

the skilled person at the priority date of the present Application has already been 

described and solved in documents 01-03 (see particularly D1; page 7, lines 19-21 ). 

(lA) 

The industrial applicability of claims 1-7 and 9-17 is given. 

ClaimS 

(N) 

The subject-mater of claim 8 is novel over the documents cited in the search report, 

due to the defined second solubilizing agent being grgpylene Qa.rt/Qnat~. 

(IS) 

However, propylene carbonate is considered to be a possibility among the solubi!ising 

agents from which the person skilled in the art would select, in accordance with 

circumstances, without the exercise of inventive skill in order to salve the problem 

posed. 

Moreover, there is no indication or any data in the description of the present 

application, which suggest that the claimed compositions show any unexpected effect 

or property, due to the second solubilizing agent being propylene carbonate. 

(lA) The industrial applicability is beyond any doubt. 

For;:, PCT/ISAi237 (Separai,-, Sh,-,ej) (Shw.sl2) (EPO-Ap!i! 2005) 

Mylan (IPR2019-01095) MYLAN1017, p. 309
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Bitte beachten Sie, dass angefGhrte Nichtpatentliteratur (wie z. B. 
wissenschaftliche oder technische Dokumente) je nach geltendem Recht 
dem Urheberrechtsschutz und/oder anderen Schutzarten fOr schriftliche 
Werke unteriiegen konnte. Die Vervielfaltlgung urheberrechtlich 
geschOtzter Texte, ihre Verwendung in anderen elektronischen oder 
gedruckten Publikationen und ihre Weitergabe an Dritte ist ohne 
ausdruck!iche Zustimmung des Rechtsinhabers nicht gestattet 

Veuillez noter que les ouvrages de Ia litterature non-brevets qui sont 
cites, par exemple les documents scientifiques ou techniques, etc. 1 

peuvent etre proteges par des drolts d'auteur etlou toute autre protection 
des ecrits prevue par les legislations app!icables. Les textes ainsi 
proteges ne peuvent etre reproduits ni utilises dans d'autres publications 
electroniques ou imprimees, ni rediffuses sans l'autorisation expresse du 
titu!aire du droit d'auteur. 

-~----.--··-····-····-····-····-·····-···"""~~~----------~· 

Please be aware that cited works of non-patent literature such a~ 
~ scientific or technical documents or the like may be subject to copyright ! 
! protection and/or any other protection of written works as appropriate ! 
! based on applicable laws. Copyrighted texts may not be copied or used ~ 
I in other electronic or printed publications or re-distributed without the I 
L:~~-~es~ .. pe_~~ission of the copyright holder. ! 

iU~ CPRTENFRDE 
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Q.APSONE TO TREAT ROSACEA 

llackgnJmu:!_ of theJnventtrm. 

Rosacea is a derrnatc!!ogfcai syndrorne affeding approximately 14 

mjl.lion Americ.'lns, It is characterized by i1ushing of the skin., erythema, 

intlm:nmatory papules and pustuks, edema. tehmgiectasia, ocular sympton:ts and 

rhinoph}itrm, To date, the etiology of rosacea is unknown and there .is no dearly 

l 0 recognized t~ure (Bfkawski and Gok1man~ 2004; Stmle and Chodosh, 2004}, 

Four subtypes and one variation of rosacea h~.r·le been defined, The 

subtypes are paptdopushdar rosacea.~. eryt.hemahJtdang1ectatk rosacea, 

phy111at~:ms rosacea, and ocular rt1sace<.t; the rosacea vadabnn is granu!ornatous 

msacea, Some patients r.n.ay have features of more than one subtype 

15 s1nmltaneously, and. differences in sev~n-ity occur "\vhhin each subtype, 

Managenler~t ofrosacea is diilkult because o.fthe complexity ofthe 

s,yndn..1me and the sensitivity of rosacea·nffected skin, Various therapies, 

including topical app1katim1 ofme:tronidw:ole~ azelaic add, s:odium 

su!facetamide/su1ftlr preparations, and antibiotics including t:~rythromycin, 

:W dindamycin and t-et.racydine, are used. in the management of rosacea 'vith 

var)~ng rates ofsnccess, Sy1.ltemic therapy ·vlith or-al tetracyclines, 

metronidazole a:nd isotretinoin is also ernpioyed in the nmnagement o.fwsac\~a 

{Buechner, 2005} Dapsone antibiotic is eftective fcsr treating rosacea redness, 

t1wial flushing, papules and pustules \'Vh&~n adrnin1stered orally; however, the side 

25 eff~:~ct profUe makes the risk/benefit ratio too high for most rosacea sufferers 

(Nase, 2005), 

30 

\Vhat is needed are safe, effective treatments n::sr the ~managen:H:m.t of 

Summarv of the Itl.t~lll.~.U 

The invention is directed to the treatment of rosacea, The invention 

1ndudes a method to treat rosacea by topical1y administering a phannaceuticai 

compositim1 of dapsone and a pharmaceutically acceptable carrier to a patient, 

In preferred. embodiments, the rosacea is papulopustular rosacea, I.n other 

35 embodiments, the rosacea is ocular rosacea. The invention is alSC! d!r~ted tn the 
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treah:nent of ocular d1sorders. The invention includes a method to treat an ocular 

disease or disorder by topicaHy adminish:~ring a phammceutical C\)tnposition of 

dapsone and a phanuaceuticaUy acceptable carrier, 

In sorm~ cmb;Jdimems, the daps{me of the topical composition is en~indy 

5 dissolved in the carrier; f)r partially dissolved and partially micropartku1ate; or 

may lN.~ pn:~~ent as an emulsion. su.spen.sion or colloid, In ~m entire!)'' dissolved 

state, dapsc~ne exists completely in solution in the solvent, with rw solid dapsone 

present lf the daps<.me is partially dissolved and partially mkropa.rticulate, a 

portkm of the dapsone is present in solution and a portion ofthe dapsone is 

10 present in a solid form, A dapsone emulsion in(Judes hvo immiscible, 

unbkndabk substances \Vhe:rein one substance (the dispersed phase) is dispersed 

in the other {continuous phase), The dapsone can be part of th(~ dhpersed phase 

<)r part of the co:ntimwtls phase of the ':muhion, A dapsone suspension is a 

heterogemms l1uid contain.ing solid particles of dapsone dispersed thxoughout a 

15 fluid, A dapsone colloid is a h~::smogenous mixture of dispersed dapsone 

particles that are distributed evenly and stably throughout the continuous phase, 

ln. certain embodiments, the ph~tml<l\X:u.tkaJ composition is a .lotion, gel, 

ointment, cream~ emulsion, suspension, spray, or cleanseL ln a prdf;rred 

embodiment, the pharmaceutical tx:n::npositio:n is a s.emis.c!Hd aqueous geL The. 

20 sem.isolid ~Kjueous gd includes a thickening agenl, \Vater. a solvent,. preserva~ive, 

microparticubte dapsone. dissolved daps~1ne. and. caustk materiaL ln a 

preferred embodiment,. the caustic material is. a base ag~:nt ln a preferred 

(~mhodiment, the compositkm exhibits an nptin:1~l balance bettveen dissolved 

dapsone that is availahle to cn)ss thn:.wgh the stratum comemn ofthe epidermis 

25 and be ~bsm:'bGd intc1 the lO\VGr ttvo-thirds of the pilosebaceous unit; and 

microparticulate dapsone that is: retained in tX above; the stratum corneum to 

serve as a reservoir fJr to provide dapsone to the supracomeum zone, cwssing the 

strattnn corneum ofthe epidennis only m.inimaHy as a solid, The solid 

rnicroparhculate dapsone rese:rvo~r .is slovlly dissolved in 1:H:Kly fluids before it is 

30 dehvereil through the stratum cornew.n. ln preferred emboditmmts~ the dapscme 

makes up about 05%1 to 10% of the pharrnaceutkal composition, The 

micropart.iculate daptKme can be a crysta!Hne precipitate or ~n amc1rphol% 

precipitate, Antioxidants, fragrance. colorants, s~mscreens, or combinations 

H~ereofmay also he present in th<.~· to:pical composWon, In preferred 

2 Mylan (IPR2019-01095) MYLAN1017, p. 313
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embod)ments, the dapsmH.~ eompositkrn c.ompds~s ahout 5'}i~ daps<me, about 

0.85~-'!i carbornet 980~ about 25% diethylene glycol monoethy! ether {DGME), 

about 02% methylparaben, about 0.2~'ts sodiu.m hydroxide, and about 68.75% 

pu.rifi~d wat~r. 

The methods described herein inclu.de the tre;ltment of papulopustular 

msacea by applying the dapscme ct'Jrnpositkm once or twice daily. In preferred 

meHwds t11e dapsone cmnposition is applied hvice daily. The methods 

add.itiona11y inch.Hie the use ofthe dapsone phannaceutkai composition alone or 

in (XHnbnation ~.;dth o~her ph.an:nac.eutical compositions for rosacea, including 

10 t1Jpical and syste:rnic treatments. The treatments axe adrninistered simultaneously 

ot sequentiaUy and include oral :metronidazole, !sotretinoin, tetracyclines 

including doxvcvdine, and top,icat rnetronid.azok, .. azdaic add, sodium .,. ... .. ~ 

suHacetamklelsulfur preparations~ and antibiotics including erythromycin, 

clindamydn and tetracycline; ln some embodiments, the dapsone and other 

15 phann.accutical arG present in the same ccJrnposition, Jn other etnbodi.r:nents, the 

dapsone and other pharmaceutical are pre,sent in separate compositions. In 

pre.!\med. ~~mbodime:nts, the dapsone pharmaceutical cornposibnn is applied. 

topically in the i\l\~1 and~ separate metronidazole z~omposhion is applied 

topically in the PM~ or vice versa. 

20 In some en1:bodiments, the patient has mild to severe papukwustular 

rosacea. ln sotne embodiments, the patient has mild tC! moderate papulopustular 

rosacea. rn other embodhnents, the patient has moderate to stw{.~re 

papu1opustulat rosacea, In preferred embodiments, the rosacf:~<l is moderate to 

severe papulopustular rosacea. In some embt:ldiments, the .P<tti{mt has at l~ast ten 

25 papulopustular lesions before treatment, or preJerably at kast tv-lenty 

papuJopus.tular lesions before treatment In a preferred embodiment, the number 

C}fpapulopustular rQ:s<u.:ea 1es.kms is rdm::.ed by administering the dapsone 

composition topically, In snme: embodiments;. th~ methods described herein 

re..~u1t in .bh'}od plasma tevds {.)f dapsone t~fless tha:n about 100 ngimL 

30 ln some embodiments, the patient has an Jtrvest1gator's GlC!bal 

Assessment score of3 or higher befor~ treatment In some emb<:.ldiments; 

treatment results in a mean reduction of at least 13 papdopustutar lesions, In 

some embodiments, treatment results in a ttlea.~ reduction of at least 43 % of the 

papulopt~stuh:u· lesions, 
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:p:ritiJ)f.scrietion Q.fUte Fig!frt~ 

Figu~tl shows the mean change from h<lseline in in.t1ammatory lesion 

ctn.mts in the intent to treat (ITT} population having 2: 10 infhmnnatory lesions 

5 {papules and/or pm<tdes) above the mandibular line. 

10 

Figure. 2 shovvs the mean percent change fronl baseline in inflammatory 

lesion counts in the. ITT population having 2: 10 lesions (ITT). 

Figure 3 shmvs t.ne.an change H·om baseline in inflammatory lesion 

counts fur subjects '>Vith <20 iesions. 

Figure 4 sho·ws mean percent change from baseline in int1amrl:uatt,ry 

lesion counts fbr suhjet~ts <vith <20 lesions. 

fi&LnL~ shows th(~ mean (:hange from baseline in lesion counts for the 

subgroup of subjects with;:: 20 lesions. 

llm~Ji shows mean percent change from baseline in h1tlammatcny 

! 5 k~">ion counts for subjects tvith 2: 20 lesh:ms. 

Figure 7 ~~l:H}WS the. Investigator's Global Assessment (lGA) succt::ss rate 

()Ver fhe c:ourse ofthe study in the intent to treat (ITT) pnpulation having 2: 1 0 

inHam.matory lesions. 

Figure & summari:u~s the hr\:'estigator's Global Assessment (lGA) success 

20 rate at ·week 12 in the intent to tn~!it (ITT) population having~. 10 intlunmator)" 

Figure 9 sbt)'>VS the Investigator's Gk1bal .Assessment (lGA) succe.ss rate 

over the <x.mrse of the study in subjects with <20 inHarn.matory lesions. 

fJ.g:u:re 10 sho·ws the Investigat<Jr's Globat Assessment (lGA) success rate 

25 over the ct:1urse ·(tfthe study in subjects '>Vith? 20 lesions. 

EI~mm.Jl summarizes the Investigator's Global Assesl:lmerlt (IGA) 

success rate at \\'eek 12 ibr t.he suhgnJup of subjects \vhh;::: 20 lesions. 

J2~11nLtim1~ 

As used herein, ;;adverse event" means any adverse change in health ('>r 

.,side~effect11 that Qccur:s in a patient who is partidpating in a study· \Vhik the 

patient is receiving treatment {dermatological comp(lsHio.n or vehide) or \Vlthin 

a pre--specified period oftime after their treatment has been completed, 

4 Mylan (IPR2019-01095) MYLAN1017, p. 315

”Si-“G Efiifi‘f’ifi’fi 3 4"? WC}'fEE’SEfiBSifi3i335sf-S}

Bfiei‘ §fi$§ff§ Sim: Sf the Emma: 

F:«are sheave: the. mem ShSSge fmm SSSSEine2:: int?Simmetew iesxm

wants ii? the imam to Seat {EXT} mpuieiizem having a R} :infizmzrarmery iesiahs

:3 {pagaies Swim: huSmieS} Shave She. mamfiihzfia: fine.

1*:

.ieaixm mum»: in ihe ii“? SSSSESSSS ka’S-‘ifig 1;: if: EeSiem {E‘Y‘i‘}:

:mez,”ShemS She m:SSS: gem:in change {rem heSeimem mfianm‘eim‘v  

Figme 3; Shaw‘s mew SESmSge Shem hasehrae in iSiiSmhmteSy EeSieS

seizms for SSEfiSSES xvi-Sh €28 §esienS
.1

MI
5

figure 4 :3thS meet: gamma. ehamgze {mm hSSehhe3:: hit}amzmmry

ieeism mums. 313:“ $1213} ems wiih vii-2i: i63§0§3§

Sig-mg: ‘: Shem: {he meat: Shzmge fi‘em heSeii'nS :3: fish‘3 {3:}va Sh: the 

.Sebgz‘oep SS? SShjeSSS wiih 3: 2E? Efisiamé:

@4133;ii Simws mean: peremt change {mm heSSiime in, iSfiSfiSSSSEKS'}:

1:5 Mimi mutate f0: S::.§:§SS£S wish T3 ‘12:} 'ieSienS.

figme- '?_ Shem She investigafer‘s Gifi‘-§5aSE SSS»?SSSSSSS {iGA} SueS“SSS :Si‘S’

ever the Seam: fifths: Smé}: in the item: 25:: Seat {1753‘} Swai‘mim having 3; i if}

ihfizmmmam-WeSfims:

migfi S'Lfinmai‘iswsihe Ememgam:efiiahai ASSSSSSSSS: {3G3S}:SSS(:SSSE

2:} {ate S: SSe}: i1‘2m {SS::Sam Se treat. {EXT} Septfiatien havhzg;”S 1:13 mihnuamwm

ESSESSS.

ever the eemse sf SEES: 5:19:33: 31:: 513.3333‘3038 Wi‘l‘h S28ihfimunatery iesiems:
Eigm‘e 3i} 3}}0‘8‘33 {he .im'esiigaéter‘s Giwai ASSSSSS‘:it {if}4S} Size:‘ES‘iS-S Sex

'31:“: (we: the eS‘wSe en:theSSusi}:SS SahjeSSS with 3: >2: "ESS ms.

Szgsmu SSSmmSiSSS the: ’hweszigmxES {3?aha: ASSSSSM?!::3: {RES}

SeeheSS me at week 12 my the Sehgmue Sfsehjeeis with 3: 2%} fieSiSnS

ESSSSESSS iESSSSi Sim: SS‘SSSS iswmfim:  

{323:3 Siaiem
M‘~\\\\VV\\\\“\\\\V\‘\V\‘\‘

1.9.} "32‘:

As med. ESSx‘eiSefiveme SSSmt“ meSSS SS}: Saverse ehSSSS1:3 heaith er

“Side—fifeei“ that eceuSS e: a, Swim}: WES: is SSSSSESSSSS: 5:: S Smey whfifie the

pariah: i-S reaeivirng S‘eSSSem {fiermeiefiegieai eemgmsiiihn m vehicie} er‘withh:

e. weaSgseeii‘iesfi Serimi eftéme after their irSSSmem has heme: eonmiateée

Mylan?1PR2019—01095) MYLAN1017, p. 315
315

”Si-“G Efiifi‘f’ifi’fi 3 4"? WC}'fEE’SEfiBSifi3i335sf-S}

Bfiei‘ §fi$§ff§ Sim: Sf the Emma: 

F:«are sheave: the. mem ShSSge fmm SSSSEine2:: int?Simmetew iesxm

wants ii? the imam to Seat {EXT} mpuieiizem having a R} :infizmzrarmery iesiahs

:3 {pagaies Swim: huSmieS} Shave She. mamfiihzfia: fine.

1*:

.ieaixm mum»: in ihe ii“? SSSSESSSS ka’S-‘ifig 1;: if: EeSiem {E‘Y‘i‘}:

:mez,”ShemS She m:SSS: gem:in change {rem heSeimem mfianm‘eim‘v  

Figme 3; Shaw‘s mew SESmSge Shem hasehrae in iSiiSmhmteSy EeSieS

seizms for SSEfiSSES xvi-Sh €28 §esienS
.1

MI
5

figure 4 :3thS meet: gamma. ehamgze {mm hSSehhe3:: hit}amzmmry

ieeism mums. 313:“ $1213} ems wiih vii-2i: i63§0§3§

Sig-mg: ‘: Shem: {he meat: Shzmge fi‘em heSeii'nS :3: fish‘3 {3:}va Sh: the 

.Sebgz‘oep SS? SShjeSSS wiih 3: 2E? Efisiamé:

@4133;ii Simws mean: peremt change {mm heSSiime in, iSfiSfiSSSSEKS'}:

1:5 Mimi mutate f0: S::.§:§SS£S wish T3 ‘12:} 'ieSienS.

figme- '?_ Shem She investigafer‘s Gifi‘-§5aSE SSS»?SSSSSSS {iGA} SueS“SSS :Si‘S’

ever the Seam: fifths: Smé}: in the item: 25:: Seat {1753‘} Swai‘mim having 3; i if}

ihfizmmmam-WeSfims:

migfi S'Lfinmai‘iswsihe Ememgam:efiiahai ASSSSSSSSS: {3G3S}:SSS(:SSSE

2:} {ate S: SSe}: i1‘2m {SS::Sam Se treat. {EXT} Septfiatien havhzg;”S 1:13 mihnuamwm

ESSESSS.

ever the eemse sf SEES: 5:19:33: 31:: 513.3333‘3038 Wi‘l‘h S28ihfimunatery iesiems:
Eigm‘e 3i} 3}}0‘8‘33 {he .im'esiigaéter‘s Giwai ASSSSSS‘:it {if}4S} Size:‘ES‘iS-S Sex

'31:“: (we: the eS‘wSe en:theSSusi}:SS SahjeSSS with 3: >2: "ESS ms.

Szgsmu SSSmmSiSSS the: ’hweszigmxES {3?aha: ASSSSSM?!::3: {RES}

SeeheSS me at week 12 my the Sehgmue Sfsehjeeis with 3: 2%} fieSiSnS

ESSSSESSS iESSSSi Sim: SS‘SSSS iswmfim:  

{323:3 Siaiem
M‘~\\\\VV\\\\“\\\\V\‘\V\‘\‘

1.9.} "32‘:

As med. ESSx‘eiSefiveme SSSmt“ meSSS SS}: Saverse ehSSSS1:3 heaith er

“Side—fifeei“ that eceuSS e: a, Swim}: WES: is SSSSSESSSSS: 5:: S Smey whfifie the

pariah: i-S reaeivirng S‘eSSSem {fiermeiefiegieai eemgmsiiihn m vehicie} er‘withh:

e. weaSgseeii‘iesfi Serimi eftéme after their irSSSmem has heme: eonmiateée

Mylan?1PR2019—01095) MYLAN1017, p. 315
315

”Si-“G Efiifi‘f’ifi’fi 3 4"? WC}'fEE’SEfiBSifi3i335sf-S}

Bfiei‘ §fi$§ff§ Sim: Sf the Emma: 

F:«are sheave: the. mem ShSSge fmm SSSSEine2:: int?Simmetew iesxm

wants ii? the imam to Seat {EXT} mpuieiizem having a R} :infizmzrarmery iesiahs

:3 {pagaies Swim: huSmieS} Shave She. mamfiihzfia: fine.

1*:

.ieaixm mum»: in ihe ii“? SSSSESSSS ka’S-‘ifig 1;: if: EeSiem {E‘Y‘i‘}:

:mez,”ShemS She m:SSS: gem:in change {rem heSeimem mfianm‘eim‘v  

Figme 3; Shaw‘s mew SESmSge Shem hasehrae in iSiiSmhmteSy EeSieS

seizms for SSEfiSSES xvi-Sh €28 §esienS
.1

MI
5

figure 4 :3thS meet: gamma. ehamgze {mm hSSehhe3:: hit}amzmmry

ieeism mums. 313:“ $1213} ems wiih vii-2i: i63§0§3§

Sig-mg: ‘: Shem: {he meat: Shzmge fi‘em heSeii'nS :3: fish‘3 {3:}va Sh: the 

.Sebgz‘oep SS? SShjeSSS wiih 3: 2E? Efisiamé:

@4133;ii Simws mean: peremt change {mm heSSiime in, iSfiSfiSSSSEKS'}:

1:5 Mimi mutate f0: S::.§:§SS£S wish T3 ‘12:} 'ieSienS.

figme- '?_ Shem She investigafer‘s Gifi‘-§5aSE SSS»?SSSSSSS {iGA} SueS“SSS :Si‘S’

ever the Seam: fifths: Smé}: in the item: 25:: Seat {1753‘} Swai‘mim having 3; i if}

ihfizmmmam-WeSfims:

migfi S'Lfinmai‘iswsihe Ememgam:efiiahai ASSSSSSSSS: {3G3S}:SSS(:SSSE

2:} {ate S: SSe}: i1‘2m {SS::Sam Se treat. {EXT} Septfiatien havhzg;”S 1:13 mihnuamwm

ESSESSS.

ever the eemse sf SEES: 5:19:33: 31:: 513.3333‘3038 Wi‘l‘h S28ihfimunatery iesiems:
Eigm‘e 3i} 3}}0‘8‘33 {he .im'esiigaéter‘s Giwai ASSSSSS‘:it {if}4S} Size:‘ES‘iS-S Sex

'31:“: (we: the eS‘wSe en:theSSusi}:SS SahjeSSS with 3: >2: "ESS ms.

Szgsmu SSSmmSiSSS the: ’hweszigmxES {3?aha: ASSSSSM?!::3: {RES}

SeeheSS me at week 12 my the Sehgmue Sfsehjeeis with 3: 2%} fieSiSnS

ESSSSESSS iESSSSi Sim: SS‘SSSS iswmfim:  

{323:3 Siaiem
M‘~\\\\VV\\\\“\\\\V\‘\V\‘\‘

1.9.} "32‘:

As med. ESSx‘eiSefiveme SSSmt“ meSSS SS}: Saverse ehSSSS1:3 heaith er

“Side—fifeei“ that eceuSS e: a, Swim}: WES: is SSSSSESSSSS: 5:: S Smey whfifie the

pariah: i-S reaeivirng S‘eSSSem {fiermeiefiegieai eemgmsiiihn m vehicie} er‘withh:

e. weaSgseeii‘iesfi Serimi eftéme after their irSSSmem has heme: eonmiateée

Mylan?1PR2019—01095) MYLAN1017, p. 315
315



316

5 

.As m-;ed herein, the tenn '~coUoidH refe.rs to a hmrwgenous rnixture oftwo 

separate phases. T'he dispersed phase is made Z)ftiny parth:~les or droplets that 

are distributed evenly throughout the contim.tous phase. Colloids are stahte 

rnh:tures and the dispe:med phase g:enen:tHy does not settle out of the mixture. 

As used herein, "dapsone" refers to the chernica! compound dapsone 

having the che.mical R)nnula CuHuN:,:O~S as \veH as bis(4~ 

<.~minopheny!)sultb.ne, 4',4'"diarninodiphenyl sulfone and Hs hydrates~ 4,4'~ 

sulthny1b.ishenzerw::lmine. 4,4~-sulfonyidianihne, diaphenylsu!fbne, dapsonz~ 

analogs, and dapsone related comp(n:tnds, "Dapso.ne analogs" refers to chernical 

W compounds that have simllar chemica} s~~ctnres and thus similar therapeutic 

15 

potential to dapsone such as the substituted bis(4,mninopheny.!)~::m.lfones. 

';D<~pson~ related compounds" .re.ters to chemical compzmnds that have simil<1.r 

therapeutic p~1tenhaJ, but are not as closely related hy chemical :~tructure to 

dapsone such as the substituted 2,4~dhlmitKl-5-benzylpyrimidines, 

/;,s used herein, the term ··~mulsion" describes a mixture of t:,;vo 

immiscible, unhlend~th!e substances, The dis:petsed phm.;e is dispersed in the 

C(lntimwus ph<\Se. .For example, oil and watenvill fonn an enmldon vvhen 

mixed together. In the compositions described herein. the oH phase m~q im.:lude 

but is not limited to fatty akohqls,. acids, or esters such as cetyl palmitate, cetyl 

20 akohnl. stearyl ak(Jhol, stearic acid, isopropyl steamte. glycerol ste~mtk, 

mine:ml oU, Vihite pettolatw.n, ot other oils ah.n~z~ or in cmnbination, Surfactants 

may be pre$ent in the emulsi~Jn to increase kinetic slabmty. Suitable emulsifiers 

that n~ay b<:) added to the com.posit.ions described hemin inchKte, but ~re l1\)t 

limited to~ steareth 20, cete:th 20, sorbitan se$quioleate3 sorbitM mono-oleate, 

25 propy.!ene glyc<.J! s:tem;ate; dosium 1auroyl sarcosh:late, polysorbate 60, or 

combimlti\)ns, 

As used herein, ''~d" refers to a. colloid in a nw.re solid flw~:n than a . w . . . . 

solution., A gel is also ajeUy~,like n:uJ.teria.l fbm1e:d by the coagtllatkm of a 

corloida~ liquid, Many gets have a fibrous matrix and fluid filled interstices, 

30 Gels are viscodastic r:.ather than siinply viscous and can resist some mechanical 

stress '<vithout defon:nation. 

As :used herei11, the term ''mild wsa.eea" refers to papulopustuLar rosacea 

that includes mild erythema and several smaU papules/pustules, 
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As used herein, the tenn "tnoderate rosacea" refers to papulopustular 

msac:ea that includes rr.Klderate erythema,. \Vlth severn.1 small or large 

papules/pustules, and up to two nodules< 

As used herein; the tenn "severe rosacea;' refers to papu1opustu1ar 

5 rosa'x~a that includes severe erythema and mn:nerou.s sma11 andA)r large 

pl':lpuk.s/pustules. a:nd up to several nodules,, 

As used herein~ the term "microparticulate" refers to any solid fbnn of an 

active agent (dapsone) that is not dh~l.K~lved in the topical complnitiorL The 

rnicropardcu.tate described herein n:l.ay be :ln the fbr:n1 of Jlakt~ or crystals, and 

10 includes a precipitate of dapsone that results irom the m:!ditb:.m oftvater and the 

solv!,;;n( or mixed solvent system. The rn.icmparticubte may compr-ise a 

crystalline precipit~tte or an amz!rphous precipitate, 

As used herein, the tenn •'ointment" means a sernisnHd, oil-based topical 

fonrmhtion. Examples of ointments indude essentially non-aqueous 1nixtures 

15 ofpetrobtu.m~ lanolin, polyethylene glycol, plant or aniln.al oils. either 

hydrogenated or otherwise chemica.Hy ffi(.1~hfie(i. An ointment nmy a.iS() contain a 

solvent in vvhiGh an acth'(~ agent is elth{:r fttll_y (!J' pattial!y dissolved. 

A.s used herein, ''pharmat.euticaUy acceptable carrier" rdbrs to a 

phar.rnaceulk.ally acceptable solvent, suspending ag~nt or vehicle .for delivering 

20 a:n adivc ag<.mt to .a patient Phs:rn.naceutkaHy :acceptable ca..>Tiers are nontoxic to 

the cell or patient heing exp1Jsed thereto .at the dosages and concentmtions 

employed.. Ofkn, the physh::slogicaUy acceptah.le carrier is an aquet)us p.H 

buffered soluHmL Pha:rmaceutically acceptable carriers are readily a\taHabJe to 

the public, Suitable pbarmaceutica1 ca .. >riers are described h1 Remington's 

25 PharrnaceuHcal. Sdences. lvlac-k Publishing Cn.mpany, a standard reference text 

in this Held, Pharn:mceuticaUy acceptable carriers may include antiadhe:rems. 

binders, coatings, (.hsinte,gran:ts, flUers, diJuents, colorants, glidants, lubri~~mts, 

a:nd preservatives. Suitable carrier materials .fi.1r t.opk:al prep1~ratkms are 

glycerides. semi-syr1theHc and synthetic. g!y'Ceddes~ hydrogenated oils, liquid 

30 waxes, liquid paraffins, liquid fatty akohnls, stenJlS;- polyethylene gtycols and 

celh.tlose derivatives. In a prdh<ed embodiment, the pharmaceutka.Hy 

acceptable carrier includes e~hoxydiglycol, also kmJ~'Tl. as diethylene glycol 

monoethyl ether {DGME\ 

6 
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As used herein, the te~rn ••su.spension" refers to a heten;genous fluid 

containing solid particles dispersed throughout The suspended phm>e or 

suspensoid is dispersed throughout the liquid in a moderately finely di•lided 

state, but not so finely divided as to acquire the stability of a colloidal sy~stem. 

5 The suspended phase will eventually settle out ofthe suspension, 

The terrn "topicar' or "topical surface" as used herein refers to the route 

ofadministratkn"1 of a cmnpositkm that involves din_~t apphc:ation to the surfa(~e 

ofthe body being m::ated. Tc!pical application may be to the skin, or to a mw:.ous 

mernbran.e, also called rnucosa, l.ining all body passages: that con1fnl.rnkate \Vith 

l D the exterior such as the respiratory, genitourinary, and alimentary tracts; and 

h(lVing cells and as::;och'i:ttxl ghmds that secrete m.ucous, Topical application r:nay 

be to mucous mernbra.nes of nose, month, eye, e-yelid Ltmer sucface. (~tc,,, or may 

be to th(~. surtace of intact or compromised skin, Exarnptes of topical application 

include applkatkm of gels or other sernisolids f(1·:mbyon, st)lutitms to spn~y. or 

15 liquids to be applied by an applicator, for example, as eye dmps, Rinseyoff 

.application 'Vith washes, deansers, or shampoos arc als{J ex:amp!es of topkal 

applicatkn:L Areas ofthe body espedaHy suitable ibr application of the 

cornpz)sitk}n described herein include sites where, rtJS.aCt%l: symptmns may be 

present, including the s:kin of the t1lCZ\ scalp, ears and neck, and the eyes, 

20 As used herein~ the tenn "treat", "treatr.nent ... , t}r "tre.ating" refers to the 

n..~uction: in .rm.n:~ber and/or severity of individual rosacea lesions, prevention of 

the devdoprnent of rosacea S)·mptoms including papu1opustu:lar lesions, or 

g1oha1 improve.ment in the appearance ofros;:.u.:::e{l, Success of treatment may be 

indicated by a reduction frm:n baseline in the ra\v number ofpaptllox;n.lstular 

25 infl.arnmatory lesions. by a percent l\~uction from baseline in papuJopustular 

intlamrnat!)t)' leskm.s, ot by an improvement fron.l baseline in an Investigator's 

Global Assessment (lGA) score, 

Methods ofTreah:nenr 

30 The method of the inve.ntion described hereill treats rosacea condith:sns, 

e,g,, papu.lopustular, erythematotela:ngiectatic, ph}Tl1atous, and !)CUhr R)sacea, 

by the topical application of a composition comprising dapsone <md a 

phan:naceutkaUy acceptable carrier, The cumptwition is applied as needed to 

relieve rosac.ea syrnpt<~ms, tn some embodiments, the composifi{)fl is applied 

7 
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every othta' day, In some embodh:nenJs, the composition is a.pphed once daily, 

In sorne emhodhnents, the composition is applie{! t:\v.ice daily, In c-ertain 

embodiments, the composition is app.lied fbr at !east one week, at least t\vo 

\.Veeks, at least three \Veeks, at least fuur \Veeks, at kast Hve weeks., at least six 

5 weeks, at least S(.~ven \veeks, at teast eight weeks, at least nine \t,.'eeks, at least t(.m 

weeks, at least eleven \\leeks. or at least 1\vdve \:vt::eks, In smne pr-eferred 

ernbodiments, the (.~tlntposition is applied fbr at kast t:<.ve1ve '<V(.X~ks. In (}the!' 

preferred embodiments, the composition is applied fbr at Least six nwnths~ at 

least rline nmnths, or at least a year-

1 0 RD.%!il£~il 

Rosa.c.ea is .a n.mltifaetorlal chronic disorder that most z)ften affects the 

skin ofthe central fiKe including thz~ nose~ forehead~ cheeks, and chin. Rosacea 

usually affects faiH>kinned pe~)ple 30 tz) 50 years of age who tend to blush or 

flush easily. Four s~1btypes of rosacea are described: papulopustular, 

15 erythema.totehmgiectatic, phyrnatous, and ocular (\VUkin et aL 2002; Bik(J\vski 

and Goldman:, 2{}{)4). GranulomatollS rosacea is considered to be a part of the 

spectrum of rosacea, but is referred to as a variant, rath~:~r than a subtype, of 

rosacea (Khokhar <md KhacherrKrtme 2004} 

Papulopw;ttdar rosacea is characterized hy persistent central fadal 

20 erythema. \Vith transient, central facial papules, pusw!es or lesions of both types. 

1n preferred embodiments. n1ild to severe papubpustular wsace;a is treated. In a 

more preferred embodiment., modexate hJ sevew papulopustular rosacea is 

tn.~atf..~d. ff)'thematotekmgiectatk rosacea is characterize-d by flushing and 

persistent central facial erythema, with or \vithOtlt telangiectasia. Phyntatuus 

25 nJsace~ is characterized by thickening skill, irregular sur.face tHJdu!arities:, and 

enlargement, \'llhich may ()Ccur ~1n the nose, chin, tbrehead, cheeks or ears. 

Ocular rMacea is .:.~l:unac.teriz,ed by· a foreign body sensation in the cyet buming 

or stinging, dryness. itching~ ocutar photn.aensitivity, blurred vision, 

tt:langiectasia ofthe sclera or other parts Clfth~: eye, or !:}eriorbitai edema. 

30 Granulomatous rosacea. is characteriz~::d by noninflan.rmatory; hard, bn:.r~vn, 

yellow or red cutaneous _papules; or nodules tlf tmi.tbm:~ size (Bikow·ski and 

Gohtman, 2004), 

fn a recent study of clinical pattems of ros~~cea, papules and pustules 

\vere tbund in 83'3-·o and 67% of a sample of 1 08 rosac.e:a patients, n~.._<;pecti ve!y 
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(Sibenge. and Ga'vvhodger~ 1992). fn the papltloptlstuhr subty-pe ofro.sace<l, 

patients typically present \Vith persistent central facial erythern.a \s.-·ith transient 

papules or pustules or botlL Symptoms ofhum.ing, stinging, and dry skin are 

common (\VHkin et aL 2002; Dahl 2004), Other symptoms. include flushing, 

5 erythetna, and telangiectasia. V./hik the e.x.act pathogenesis of rosacea is 

un ... ~lo\vn, iltflat:mnatn:ry and vascular components are. bdieved {(i be in1ponant in 

its pathogenesis. 

The tnethods of the inventi.tJn described herein include treatment of 

papulopustular rosacea Lesions, ln certain exnbodhnent.,;, the treatrnent ()fms:acea 

t 0 kskms results in a decrease o:r reduction ftl-')tn the baseline nmnber of!eskms by 

at lea:;;;t 2 lesions, at least 3 lesions~ at !east 4 lesions, at !east 5 le.s.kms., at least 6 

lesions, at least 7 lesions~ at least 8 lesions, at least 9 !esitms, at lea~t l 0 lesions, 

at least 11 ieskms, at least 12. lesions, at 1east 13 lesions, at least 14 lesions, at 

ler:~..st 15 lesions, at least 16lesions, at least D lesions, ~ttleast 18 lesions. at !eust 

15 19 les~ons, at least 20 lesinns, at least 30 lesions, at least 40 lesions, or rnore than 

40 leskms. ln certHin embodiments, the treatment ofmsacea 1et~ions results in a 

pe.t\~f.mtage decrease or reduction (}fleskms fwrn. baseline of at le-ast 20%, at least 

25~··'0, a:t least 30%, at kast 35'?1,, at least 40%, at least 45%, at le<otst 50~·-&., at k:ast 

55%, at least 60%, at least 65%, at le-ast 70~·'0,. at least 75%, or tnt1re than 75%. 

20 About half of' aH rosacea snflbr{:rs atsn have so.me involvement of the 

eyes., known as ocular rosacea (Sta.."f and McDonald, 1969). Eye pmblerm: may 

precede the common skhH·elated msacea S)'f.nphJm$ though it more common for 

the skin S)'1nptmns to appear first (Bouie; 1953), Ocular rosacea syrnptoms 

include dry eyes or tearing~ redness, bmr1ing, pain, a gritty feeling in the z~ye, 

25 scales and crusts on the eye-lids, sensitivity' to light and blurry vision (Jenkins 

1979). 

B1eph<1ritis, ;,;vhkh indudes inHammation of eyelashes or Hd rnargins, is 

c.ornmonly seen in ocular rosacea, Bk~phadtis often results in ted, itchy, burning 

eyes and lashes a<:< ".vel1 as scales M.d crusts on the e.ydids. Sties., which are 

30 infet:tions of eyelash follk!es, rnay be present. Ocular rosacea suft(:ren: may 

also have chalazia or meibomitis~ characterized by enlarged, inflamed or plugged 

meibomian glands ("<vhkh norma.Hy ~ubricate w.1e ~~)<ehds). Scleritis and 

episderitls.,, lvhk.h are inflammatory cond1tions of the \\tb.ite outer 'oating of the 

9 
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eye {sclera) <tnd con.n~:ctive tissue between the conjunctiva and sclera (epis:~:.~kn1) 

tnay atso he present in ocular wsacea, 

Keratitis and iritis, \Yhkh are infe~:.~tiom• ()f i.nfh:n:nrnation ofthe com\~-a 

and iris, respecb•.rdy, may alSt> be present in patients \Vith ocular rt}sace<.t These 

5 c:.cmditkms may result .in severe eye pain~ blurry vision, fonnatkn cd'pus; and 

sensitivity to light. In severe t:Jcular rosacea, ulcers nwy be present at the border 

of the c:c~rnca and sclera, This comeaJ tllceratkm, if untreated; may lead to 

perforation of the eye, a potentially blinding co:rnplication, 

Marmg:emcnt of rosacea is dift1cult bt.~causc of the (complexity ofthe 

1. <') A d ;.t ' , , ·~ "~ • d k' ·'\' , ll. . ,, syn\lrome an u1e sensltrvlty or rosaceaNariCCte · s ·u), >1 armus \·~lerapJt'.s, 

induding topical appUcation of metmnidazo:ie, azdaic ac.id, sodium 

sulfa.c:.etamide/suUur preparations. <lJld antibiotics including erythromycin, 

clinda:ntycin m:u.l tetracycline,. are used in the managt~n1ent Qfrosacea \Vhh 

varying r{;1t{~S of success. Syswmk: therapy \'\lith orat tetracyclines, 

15 metronidazole and isotrehnoin is also c:rnployed in the managernent of rosacea 

(Buechner, 2005} Oral dapsone antibiotic is effective. for tt·eating rosacea 

redness, fad a:! Hushing, papules and pustules; l:HJ'<v<.wer, tht~ side effec-t profile 

makes the risk/benefit ratifJ tQo high tbr most rosacea sufferers (Nase, 2005). 

Q.~lMh~r.lmtls~~.thH1~ 

20 ln addition to ocular rosacea, other o(:u1a.r diseases may be treated \Vith 

the topical dapsi:.me t:Gmpositions ofthe present invention. Tbese disease-s may 

bt~ Hssociated vdtll inflammation, infection or other pathologies and the ocular 

hwolver11ent nlay be a prim.ury or secondary manifestation of the disease or 

di.sonkr. These diseases and disorders inch.lde conju.n<.~tivitis~ sderitis including 

25 nodnlar sderitis secondary to S\veet's syndrome; vasculitis including 

m.atoimmune v~<cuhtis ;:md rctinaJ 'Vasculitis ofEales' disease; uveitis including 

granulomatous uveitis ami pam.rveitis; ocular dcatrical penwhigoid; ocula:r 

leprosy; ocular tnan.ifestations of anwhn.id evenomatio.n, lkh9et disease., Enear 

IgA disease, relapsing polychondtiHs:t peripheral keratitis, ttlbercu!osis, Hodgkin 

30 tyrnphoma, n<.m-Hodgkh~ lymphoma, T~ce!ll}Tilphoma and Reiter's syndrome; 

tumors of the eye.Eds; erythema ekvatum diutimun.; t~ydid manifestations of 

erosive lichen plamls; and pnemnocystis carinii choroh:iitis a.ssociated with 

AIDS. The topical dapsone co:rn.positions of the present invention rnay be 

particularly for.n:1:u!ated for treatment of ocular conditions. These tbmmlations 

!0 
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wm ln:~ known to th(JSe of skiU in the art and im~l.w:le drops, gels, ointments, 

dea,"!sers and other topical fotrnuhtion.s, 

Dapsnne 

Dapsone was first synthesized in 1908 and has been used medically as an 

5 antibiotic and an anti~inflammatory·. Dapsone .is a bis(4-arn:inophenyl)su1fone 

also known as 4\4"diaminodipheny1 sutfbne, 4,4'-sulfonyibisbenzeneru11ine, 4,4'~ 

sulfonyldianiline, and diaphenyhmlfo.ne, Dapsone has beer~ used orally for the 

treatment of acne (Ross, l96I ). 

10 Nos. 4,829,058 and 4,912,1 i 2 to Seydel d at. The '058 patent discloses 

substituted bis(4~atninophenyl)sulfmles useful for .inhibiting gnJ">'<,..th of bacteria, 

mycobacteria, and pla..'n~nodia, Some ()fthese compounds '<Vert~ also tesu::d against 

dapsone for toxicity and ant1-inf1arnmatory activity, In the '112 patent, 

substituh:~d 2A*diamino·S,benzyl pyrinlidines having antimit~robia1 activity 

15 '"articutadv aQaimst n:1vctibacteria are described. Smne of these conwounds were ~ ~ ~ ·~ G 

also tested against dapsone for toxidty (Cdern.an et aL, 1996) and *H1ti

in.flaxmtu.l.tory activity (Coleman et at, 1997), The teachings ofthese. references 

in coJnbination vllth subsequent publications shnwed that tht~se .analogs. and 

related con.rpotmds have activity sim.i!ar to dapsone and would he expected to 

20 have similar treatment efticacy. 

C\1rrently~ use of o.tal dapscm.e is generally limited, as hs use may be 

associated \-V1tb hematologic s.idt~ effect~ indlldinghenmlysis und hemolytic 

anemia that are dose"dependent and occur more frequently v>'ith increasing do$e 

(Z1m and Stiller 2001; JoUo"v et aLl 1995}. The me.chanism of dapsone-retated 

25 hemolysis a."ld hemo!.ytle anemia invl)lves oxidative damage to red bk'IQd cells 

a:nd. is associated with the dapst~ne hydroxyhrn1m.~ metabolite (Prendivme et al.~ 

1988), 

Iv.ni9al Dapsone Comtw~itions 

T~)pical dapst.me forrnulat1ons have been described in U.S. 1~at No. 

30 5, 73:3,572 to Unger. et at. and US. Pat. Nos, 6,056,954; 6,H56,9.55; 6,254,866; 

6,248,124; and 6,277,399 to Fischetti et aL A topical cou:rposition inch.H.Hng 

dapsone fbr acne treatment has been described in U.S. Pat Nos, 5;863.560 and 

6,060,08:5 to Osborne which are herein incorporated by reft::renct: in their 

entirety., 
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The tQpk:al compositions described herein include dapsone and a 

phammceudcaHy ~~cceptabte carrier. The carriers described herein are media 

useful fm:- topical delivery of dapsone a:nd optkrnaHy any additional active 

agents, These media. \\''hkh &~ pr~.~fembly organk or organic/aqueous mixtures, 

5 nuw be formulated as eye drops~ lotions, gets, ointmer1ts, crearns, sprays, 

washes, c-leansers, shm:npm:n>; tQU-ort or stick products, m.icm-emu!sions, shake 

po\vders. aerosoliz.ed sprays or ntousse, and bath additives. Additional 

phar:rnaceutica1 carders: wiU be kr.u-JV;'n to those s!:dUed in t.he art am1 this list 

sh0uld not be considered to be limiting. 

10 The dapsone of the tnpkal composition may be e.ntirely dissQived in the 

carrier; partially dissolved and partially micropartkulate; or may be present as an 

emulsion, suspension or colh)kt l11 an entirdy dissolved. state" dapsnne exists 

cQmpletdy in solution in: the solvent, with no solid dapsone present If the 

dapsone is partially dissolved and partially microparticu!.ate, a porHnn of the 

15 dapsone is present in sQlutio:n <Ul.d a portion of the dapsone is present in a soHd 

form. A dapsone emulsion includes t\VO h.runiscible,. msblendab!e substances 

wherein one substanc:e (the d.ispersed phase) is dispersed in the other (continuous 

phase), Tk~ dapsone can be pa:.tt of the dispersed phase or part of the cnn.thmQus 

phase of the en:mlsin.n. ,A dapsone suspension is a heterogen<)tl.S fluid o:mt<~ining 

20 solid partldes of dapsone dispersed throughout a fluid. ,<\ dapsone colloid is a 

homogeiHJlts mixture of disp~rsed dapsone partides that are distribute;:! evenly 

and stably througtKHlt the continw:ms phase. 

Phannaceeutical carriers are pharmaceutically ~lcceptable m.edia for 

ddivedng active agent(s) to a patient PharmaceuticaUy acceptable caniers 

include solvents, sm>pendiug agents or other vehich::s that are nontoxic to the 

patient being exposed thereto at the dosa.gto~ and cnncentrat1(Jns employed, 

Phanllaceutical. t:ar-riers ofthe t~)mpnshkms described herein '>VlU solubili-.~e 

dapsone and ~my additio.naJ active agent(s) in '>"thole o:r b part Exdp1ems 

present in the pharmaceutically a.cceptab.le: (:arrier may include antiadherents, 

.30 binders,. coatings. disintegrants, :tlHers, diluents,. colorants, glidants, lubricants, 

and preservatives. 

In some embodiments, the topical tt)mpositions include a pharmaceutical 

carrier, dapsone, and an additjonaJ active pharmaceutical agent or agents, As 

described above, these dual .agent compositions may be fommlated as lotions, 
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gels, >)intm,:nts, cre:ants, sprays, •vashes, deansers, shampoo~\ :roH~on or stick 

pn:.lducts, micro-emulsions, shake powders, aero~~olized sprays nr .m<,')usse, and 

bath additives, The dapsone and additional active phannaceutica1 agent(s} of the 

topical \~(n:nposi:tion may be entirely dissolved; partially dissolved and partially 

5 microp:artkuhte; or may be present as at'l en:m!sion, suspension or coHoid as 

described il.bove. Suitabk .addltiona! active f1harmaceutica1 agents are disck)sed, 

e.g,. b Physk:ian's Desk Rdbrem~e (PDR). r-.'k-dict·tl Econmnics Cmnpany 

(rvfomv<~.le,NJ). (53rd Ed.), 1999; Mayo f;,.fedkcl Center Forn:rutary, Unabridged 

Version, Mayo Clink (Rochester, MN)., January 1998; iv!erck Index, An 

10 Bnc yclopedb. of Chernicals, Dmgs, and Biologicals, (11th Ed..}, l\·1en:k & Co_, 

fnc. {Ral:r\vay, NJ), 1989; .and refenmces dted therein. 

Additional. active phannaceudca1 agents h1dude, hut are rwt limited to, 

anti-h:~Hatnnmtnry agents. kerat\)lyi.ics., anti-infectives and acidk cotnpou.nds, 

AntHnfiamn::u:1tory agents, including cortkoste:roidst relieve irrflammahon 

15 inch1ding s\velling, itching, and redness \)ftne skin. Kz~rat<)l}'tics arc agents that 

soften skin cdls and ease the t1aldng and peebng process. Exmnples include 

salicylic acid and urea. Antl~infectives including ~mtibiodcs, anUfungals and 

antiseptics cnmbat hacteria, fungi, and parasites. Addie compounds contain aJ:) 

organk. acid gnJup or are at least \~'eakly acidic in an aqueous~hased S(llution a:nd 

20 include retinoic acid, azelaic acid am:1 ladk add. In JXreiened embodiments., the 

add:itkmal active phannaceutkal agent is .rne:tron.ida:?:.(')le anti-i:nfecti>.'e. 

In prefet1'Cd ernbodiments. the topkal co.m.positkms descrih,:d herein. 

indude thickening agents or th:iekenc:rs.. These substances increase viscosity, 

stability and improve suspending t'..a.pabihty when added tz) a rnixtu.n.~, KmJ'Nn 

25 thickeners include inorgank '"''ater thkkeners, polyrneric thickeners, additives 

tbat prumote thickening 'Via. lamdhtr structuring t)f surfactant£, organic 

crys.talhne thkkenen;, atld mixtures thereof Suitable ~Kslymer thickeners for use 

in the topit'..a.! compositions include cationic thickeners, non-ionic thickeners and 

atlionic thickeners. Useful thickeners are described in detail bdO\V, 

30 In preferred embodirnent~ the topical compositions described herein 

.indude s~Jlvent systen1s cornp.rising orga..'1ic solvent$. These carbt)n~czmtaining 

liquids dissolve solids. liquids, or gasootiS solutes to ·form a soh:ttiott Solvents 

are grouped into polar (hydrophilic) and non-pota.r(1ipophilic) type-s. Use.fttl 

solvents are described in detail bdO\\', In preferred embodiments~ the solvent of 
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the topical compositions is diethylene glycol rnonoetb:y! ether {DGME), also 

knmrm as etboxydiglycoL ln. preferred embodiments, the topical composition of 

dapsone is i}.:wmubted as an eye-drop and the St}lvent ofsui..J'l eye-drop 

cnmpositions comprises a non-irritating solvent, more preferably diethylene 

5 glycol monoethyl ether (DGME), even rnore preferab.ly DGMEsokl under the 

t.rade name 'TranscutolrM1~, even more prefembly DGME having a percent purity 

of greater than 99.5~~~. such as those sold under the name "TranscutolTM CG," 

'Transcuto11
M P" and "Transcutol1

M HP/' 

Preservatives, antioxidants, fragrances, cnlomnts, I':HJ:nscreens. thickeners, 

10 suspending agents, enhancers. binders, disintegrants, t1Hers, diluents, colorants, 

glidants, lubricants, and other addhives required to achieve pharn:uu::eullcaHy or 

\XJsmctkaHy acceptable properties of the topical cmnpositions m:ay also he 

included. To_pic.al cornpQs!t1nns are not limited to these components, since one 

sk1Hed in the art. 'NtH be <1\'\>·are of additional components useful ir} the 

15 form.ulation oftopical compositions. 

The present compositions can include an alkali, als<.) kntlwn (lS a base 

agent or caustic agenL The arnount of :alkali t~an be adjustd to change pH 

values of the topical CQmp~:)sit1om. The pH adjustment of the cornpositions \}f 

the present invention can be <:.arried out hy means: of i:nQrganic bases suc-h as 

20 sodium hydroxide and potassimn bydmxide; and organic bases such as 

triethylamine, diisoprop~molarnine, a:nd triethanolamine (troiamine). 'The 

compositions m.ay have a pH of :about 7. e.g.. 7.:2, or bdo':v a:bout 7. In other 

em.hodirnents, the~:{mtpositkms ofthe present inv~;ntion can be adjtmted to have 

a pH be1nw about 6,0, more spedfkaJly bt:dow about 55, even more specifically 

25 between about 4.0 to about 55, even rnnre specif1caHy bet\veen abtnlt 4.2 to 

about SA, or 4A to al"R}tJ:t 5.2~ or about 4.8 ± 0.5, 

Jhickeners 

Suitable thickeners for use in the topical compositions include non~ ionic 

thickeners, cationic thickeneJ'S and anionic thickeners. Suitable non--ionic 

30 thkkening agents include pnlyacrylamide polyn'lers, crosslirL.~ed po!y(Ny 

vinylpyrroUdone,.:;). pQlys.accbarides, natural nr synthetic gums, 

polyvinylpyrrolidone and polyvinyhlcohoL Specitlc examples of non-ionic 

thickening agents include methyl hydroxypropyl cellulose, xanthan gum, 

polysaccharide gum, hydroxyl propyl ceHutose, hydn.1xyt propyl methyl 

14 
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5 

ceHulos(~, hydroxyl ethyl ceHulo.se, polyalkylene gylco1s, and mixtures thereof 

Suitable anionic thickening agents includeacry·Hc.add/ethyl a.c.rylah.~ 

copo~yn1ers, carboxyviny! poJyrners and crosslinked ~.opolyrners nf alkyl vinyl 

efhc:rs a:ncl rna!e.ic m:ihyddde. 

Poly.rner thickeners that may be t~sed include those known ti.) <.me skiHed 

in the art, such as hydrophilic and hydroakohoUc geHing agents frequently used 

i:n the cnsrn.etic and pharmaceutical industries. Preferably. the hydrophWc or 

hydroalcohohz: gelHng agent comprises ''CA.RBOPOL ~H (RF. Goodrich, 

Cle,.··eh.md, Ohio), ''HYPAN®" (Kingston Technologies. DaytQn, N.J.), 

10 "NATROSOL~''' {Aqualon, Vlilm)ngh:m, DeL), ''KLtJCEL®n (Aqualon, 

Preferabty, the gelling agent Ct)mprises bet\Vt~en about 0.2%:< t>J abotlt 4% by 

weight of the compositkm .. i\·1ore particularly, the preferred cornpositiomd \vdght 

percent range Jbr "CARBO POL'®'~ is h(~t'>\'een ai:HJut 0 . .5~·:0 to about 2'}o, 'Nhile the 

15 pr~fem':::l.i \Veight percent nmge for "NATROSGL ®., and ~"KIXJCEI}11" is bet'-veen 

about 0.5% to about 4%. The preferred com:p(}~.dtional '-Vdght pc:rcent rar1ge for 

~ •t "f.r, ... -n "'"' ~).. ·· "S''' A ~-,·rr ·E··z· E.~:;,, ' 'b t b · ··} ~,y • \.. ·· · • 4\) ·· ,)Oa~ · n.i r <"<>.t'l ana " l. .<"1c.O .... ..;, · . .. u; e \'\ll:::en a. 'OUt\ ,) lf> <i.) <il!.>~.)Ui ./~. 

''CARBOPOL ®,, is one t:">fnume:.rt)US cross--Iin.k~:.~d acry!k add pdymets 

that are given the general adopted nmtle c.arbo:rner~ These p<Jiymers: dissolve in 

:tO \vat(~r a:nd ft>ml a ckar or slightly hazy gel upon n<-)Utrahzatknt with a caustic 

material such as sndh.1rn hydroxide, potassh.un hydroxide. trieth.a:n\.)lamine, <X 

other amine bases. >~KLUCEL«;" is a ceHulose polyrn~r that is dh:.pli::rs~:d in Vl<tter 

and fonns a unlibrrn gel upon complete hydration. Other preferred gelling 

polymers indu.de hydmxyethykeHulose, cellulose ,gum, MVE/MA dec.adk:ne 

25 cmss.pniymer,. PV!'v1/MA copolynH~t. M u zxunhinatkm thereof 

Solvents 

In some embodiments~ the topical comp\.)Sitions descrlhed herein are 

fluid solvent or mixed-sc~t-vent systems .. 'I'he soJvel1t can be an organic solvli::nt, 

for example the solventea:n include diethyteneg.!ycol mm1oethyi ether (DGM12), 

30 N-methylpyrrolidone {N:tvlP), N,N-dimethy!fomunnide, N,N-dimethylacetamide 

{DMA), dimethyl.sutfoxide (Dl\,150), or .any other substantially non4mdc solvent 

suitable for application W hmnan sl.dn, wherein the solvent has at least szxme 

water so!ubHity, Combinations of any of these solvents can atso be used, 

Additional exmn.ples <Jfso!vents include ethanol, propylene glycol, glycerol, 
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dlethyleneg1ycc~l~ triethyleneglyc.()l1 f.H)lyethylene glycd, propylene carhcmatc, 

pyno!idone, /V~methy!. pyrrolidone, dimethylsulfoxide;. tricthanolam.ine, ! ,4~ 

butanediot ethyl acetate, triacetin, diacetin, dimethyt isosorbide, and the like, 

atone or in CQmbinahon, 

Other S'(l!vents C<'tn be used in conju.ndkm \V.ith '>ll,'akr to .fbrrn the Hquid 

ofthe h:rventive metllod. These S(llVen!s include, but are not limited to.: benzyl 

alcohol, denatttred akoohol, methanol, is~)propyl ak.oh~:1l, propanol, ac.ewne, 

ch!orohuta:nol, rnethy1 ethyl ketone, ~offiitan nKmot<mrate, &tJrbjtan nlonooleate, 

sorbitan m.onopalmitate. h~uanol. butyl alcohol, digl:yeerides, dipropykne g!yo:;c!, 

tO ~;.~ugenol, dia<;x~t!n, diethanC~lamin:e, nwnoacetin, monoglycerides, PEG vegetable 

oil, N,N·dir.neth),·1forrnam.ide, N-methyl fonnamtd<.\ N~methylacetmnide, N,N-· 

dirm..:thy.lacetamide, or combinatk.ms thereof 

Glycol ethe:rs are mgan.ic solvents that are moderately soluble to rnisdb1e 

with water and can he used as a solvent in formation of a cornposition used ir1 

15 the methods described herein, A glyct)l ether is an ether fonned fron1 at kast 

one glycot and at least one lo,.ver alkyl alcohoL Preferably the gtycol is selected 

frt)m an afkykne glycol such as ethylene glycd, propylene glyco1, and hutylene 

glyct)L The ether portion nf the gly~ot e!her is a mdkal of a h.J,.ver alkyl alcohol 

such as a C! to C6 alcohoL Preferably. the edH~r portion alcohol is selected from 

20 methyl ak:ohol, ethyl alcd1ol, propy~ alcohol~ isopropyl akohol, buty1 akohol, 

and isobutyl akohoL 

Exarnpk~s of giyc.ol ethers under the ck~siflcation of ethy1e.rw glycol 

ethers include ethylene g1ycol nKn:lopropyl ether (pmpoxyethanol). ethylene 

gty·col monobutyl ether (hutoxyethano1), diethylene glycol rnonoethyl eth~;.~r 

25 (eihcrxydiglyt~ol, DGM.E)~ diethylene glycolJ:nonobuty! ether (but~Jxydiglycnl)., 

diethylene gtyco1 n:Krnoi~oprqpyl. ether (isopropy!diglycol}, and diethylene 

gtycQl mon~;.lisobutyl ether (isobutyl diglycol). 

Glycol ethers under the dassificatitm ofpropykne glycol ethers i:ndude 

propylene glycol monomethyl ether, dipropy1ene glycol monomethyl ether 

:30 {PPG<2 methyl ether)~ tripropylene glycol monomethyl ether (PPG"3 methyl 

ether)~ propyle~le glycol n-pnJpyl ether., d:ipropy!ene glycol n-,propy1 ether (PPG· 

2 propyl ether), propylene glycol monobutyl ether, dipropylene glycol 

rnonobuty! ether (1)PG~2 butyl ether)~ propylene glycol monoisobutyt ether, and 

dip:ropylcne glycol dimethyl ether. ln one embodiment of the invention the 

16 
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solvent Is ethoxydiglycoL Additional suitable exernphlry glycnl ethen; are 

disclosed,. e.g., in AMrich Handbook of Fine Chemicals,. 2003~2004 (Milwaukee, 

\VI), 

In some (~mhodin:u.mts, compositions ofthe invention have a g1yco1 ether 

5 present in about 20 wL'% to abnut 40.0 >VL~,<!J. ln. snrne embodime.nts. 

co:mposid1.:>tlS ofthe invention have a glycol ether present in about 20.0 wt51
(l to 

about 35.0 \'Vt.%l. In sorne embodiments, cmnposHizms ofth.e 1m··enHon have a 

giycnl ether present in about 25.0 \Vt%, to about 40.0 v.,rt.;~·t .. ln yet another 

embodiment, c-ompositions ofthe present invention hav·e .a gly-col ether present 

l 0 in about 25JJ -;,vt'};) to about 35.0 \ll,'t.% u.fthe c.on:.!position. lVfore specificaUy, 

co:n:rpos.Hions ofth.e present invention have a glycol ether present in about 25.0 

wt% of the couxposition. 

Ad_~lmY.~~jj_ 

Preservatives may also ht.~ used in the pharr.naceutica.l t~mnposidon and 

15 preferably conrprise abQUt 0.05?-··o to 0 . .5% by \Veight ofthe total cmnposition. 

The use of preservatives assures that if the product is rnkrnhial!y contarnimrted. 

the formulation will prevent rK diminish .microorganism growth. Senne 

preservatives use.fi.ll in the phat111aceutkal composition include methylparaben, 

propylpamhen, but:ylparaben, chloroxyle.not. sodium benzoate, DMD.M 

20 Hydantoin, 3-lodo-1-Propyfbutyl carbamate., pot~wshun sorhate, cbkd1exidine 

d:igtuc(matl'.\ or a combination thereof. 

Titanium dioxide may be used as a sunscreen to serve as prophylaxis 

against photJ)sensitlzation .. Alternative: sunscreens indude methyl cinml.mate. 

Moreover, BHA may be used as an antioxidant, as well as to protect 

25 ethoxydiglycol and/or dapsone fu1m disc!Jlora:tion due to oxi<iatiN~. An alternate 

~mtioxidant is BH'L 

Preferred ibmm1g_ti<m5 

As described herein, rosacea is treated by top.icaHy applying a topical 

composition comprising dapsone, ln some embodiments, the topical 

30 composition comprises dissolved dapsone, rn preferred embodiments, the 

topical composition is a pha.rmaceutical carrier system that is an aqueous gel, 

\Vherein the com.positkm exhibits an optima.! balance betwt:en dissolved dapsone 

that is a.vailabl.e to cross through the stratum corneum to become systemical1y 

a.vailab!e, and microp.artkulate d.apsune that is retained above the- stratun:~ 

17 
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corneum to sen.re as a reser:..·oir or to provide dapS!)ne to the supracomeum zone, 

crosi:iing the strahrrn corneum of the epidermis on.ly n1inh:n.aHy as a solh:L '11K 

solid micropartict.date dapsone reservoir )s slowly dissolved in body fluids and 

then ddiven.~d thmugh the stratum cor:neunL rn son)t~ embodiments, the 

5 microparticulate dapsone is any S!)lid form of dapsone that is adde-d to a 

saturated sdution of dapsone. h) other ernhodiments. the microparticuh1te 

dapsone may be a precipitate formed by the addition of\vater tn a soh.!t1on 

containing a solvent and dapsone. The prt~ipitate may C<tmprise a crystaUine 

prt..'dpitate or an amorphous precipitate, 

.l{} 

15 

OptirnaJ balance is acc<.,mplished hy having <'l gel carrier systern in \Vhkh 

micmpartkdate dapsone is fbrrned in reprodudhle ratios wiH1 r~spect to the 

dissolved d.:lps:one, For the composition to have a \Vide range of applicahihty., 

the mkroparticulate to dissolved dapsone ratio prefz~rably should be no greater 

than Jive, at tlx~rapeutk le\-'els of applied ~~ctive dapson~~, 

A cornposition having. a rnkroparticulateto dissolyed (1$psone ratio of 

less than two may provide the greatest mnount of pharmac.eutica1 available for 

immedhltc partition out of the stratun:1 corneurn and into the viable t~pidem1is, 

This should provide minimum reservoir capacit)l, and may' not rnaintain 

sustained delivery or provide Inaximmn activity i!l the supr~cor:neum zone, A 

20 cornpositicm having. a tnkropm:ticulate to dissolvz.'Xl dapsone ratio oft\vo or 

greater nmy have a redtl-CG(l amo1Jnt of drug ava:itabJe fot hnmediate partition out 

t>f the strat~lm corneum and into the viable epidennis. This prnvides maxinmm 

resetVl:Jir c-apadtyt mail:rtains sustained delivery through the sft'atmt1 corneum by 

slmvly dissl')lving the dapsone in body fluids, and provides activity in the 

2S supr-acom:eum z.one. For the present inventio.n, the r-atio for n:dcroparticulate 

drug to dissolved drug shmlld be no greater than 50, and preferably no gn~ater 

than 10. lVfore pre.l:brably, the ratio fb:r micmpartictllate drug to dissolved drug 

should he no greater thar1 7 or no greater than 6, Most preferably, the r~tio for 

microparticulate drug to dissolved drug. sh~)Uhi be abot~J 5.5, SA, 5.3., 52; 5,1 or 

30 5.0. tn some embodiments, the ratio f\.•r micropartkuiate dru.g to diss-olved drug 

should be no greater than 5. Drug <khvery from the rnkropatticulate/dissolved 

dapsone formulation n:tay be optii:nized to provide higher levels of drug to the 

supracomeu.rn zone, \Vhile maintaining the level of drug partitioning through the 

18 
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stratum corneum and into the viable epidermis, despite 1 0-fold incn~~ses in the 

amount of phannaceutica! applied tn the topical surface, 

The ccrnposit!ons of the present inventkm comprise semi~sohd and gel~ 

like vehides: that inducle a thickener, \Vater~ preservatives, active surfacta.nts or 

:5 emulsit1e:m, antioxidants, sunscreens, and a solvent or mixed solvent syst~nrL The 

solvent or mixed solvent system is important to the fonn.ation ofthe 

micropartkuhte to dissolved dapsone ratio, The fom1ation. of the 

micropartkulate, however, should .nnt interfere with th&.~ ahillty of the thkkener 

or preservative systems to pertbnn their functl<.ms. 

10 ln a preferred embr"Jdiment, the topical composition ct)mprises <J. 

thickening agent; V•'ater; ah1g.hA}olli:ng;, non.ionic organic solvent; a preservative; 

dapsone in a micmpartkulate, and dissolved state; and a base solution, In one 

embo&!nwnt; the topkat corHJH)Sition that is applied includes about 0 . .5% to 4,0~,t 

~arbmrwr and about 0.5% to tO<;··o of dapsone that exists in both a dissolved state 

15 and a microparticulate state, The dissolved dapsone has Hw ~:(wacity t<.) cross the 

stnttu.m 'orneum~ whereas the rnicropartkulate dapsone does not Addition of an 

amine base, potasshm1 hydroxide solution, or sodium hydn)xitk! solution 

co:mpktes the fO:nnatkm of the get A prdem!d mtio o:fmkroparticuhte to 

dissolved dapsone is approxim.ately t1ve. w·hich indudes 5.,5, 5.4, 53, 5,2, 5.1 

20 and .5.0. 

In some erubodirnents, the topical composition comprises about 5}o 

dapsone, about 4\~{, dapsone~ about 3% dapsone, ab.mt 2~·t dapsone, or about l ~·o 

dapsone, In oth~r t:lmbodiments. the topk~al composition comprises bet\veen 

O.:S{~··o and 5'}-Q dapsone, fn still Qther embodinwnts, the tnpi<.~i co.mpos)tion 

25 comprises between 05% and 1 0~/!l .of dapsone, ln another em.bodimem, the 

phannaceutical cornposi.tion etlmprise.s about 1% carb()Uter, <~bouJ 80~90% 

\Vater, about l 0% ethoxydiglycol (DGME), about 0.2% methylparaben, about 

{}3% to 3J)!~.·~ dapsone including both rnicropartkulate dapsmte and dissolved 

dapsone, and about 2~~) c<m:stic materiaL ·More particularly, the c~~rbomer may 

30 include "CARBOPOL ® 980" and the caustic material may include sodium 

hydroxide solution. 

ln another embodiment. the composition comprises dapsone and 

et.h\'JX)'<.iigly:cot (.DG.l\·1E}, which allow·.s for an optimized ratlo of .mkropanictllate 

drug to dissolved drug, This ratio determ1nes the arnm.mt of drug delivered, 
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co.rnpa:red to the amount of drug retained above the stratum corneum tn function 

as a reservt)ir tJr Jor action in the supracorneu.In domain. The system of dapsone 

and ethoxydiglyco1 may ind~H.te ptuit1ed water combined '>\-'ith "CAR.BOPOL<~')" 

gcUing poly111er, mdhy~pa.raben~ propylparaben, titarrh.1m d:ioxide, BHl\, and a 

5 caustic n1aterial to neutralize the ''CARBOPOL<®." 

In a preferre-d embodiment, the ct)mpositlon comprise<S about 5% 

dapsone, about 0.85(~.~ cm'bomer 980, about 25'}-;i diethylene glycol monoethyl 

ether (DGME), about 0.2'};3. methylparaben, about \12~·{> sodium hydnJxide; and 

about 68.7$% puriHed '<Vater. 

The rehti 'le percentages for each of the reageuts used in fhe 

pharmaceutical con1p~)sition may vary depending upon the desired strength: of 

the target tb.rrnulatkm, gel viscosity~ and the desired mtit) of miC!\)particulate to 

dissolved dapsone .. Unless (,)thenvise designated, aU reagents listed alA<>ve are 

~omn:Kmly k.nown by· one of ordinary skill in the art and are corn.rnemiaUy 

l5 ava:Hahk ftmn pbarrnaceutieal or C(1Snwtic excipient suppliers. 

l~,§~ldiHf.ltu~1Jt&~B1§ . .fQLQ!2l1112il1~1ion therapv 

lt .is contem.plated that the methods dt~staibed herein may include the ust:: 

of other topical fbmwlations in combination 'NHh topical dapsone, Them are ~ 

nurnber ofspecinc courses oftreatment that can be carri(xl out ln some 

:;w e:.rnbodiments, the dapsone topical fhmH.thtlon and other topicalthrmulation are 

administered simu1taneousl.y. In other em.hodiments, the dapsone topical 

fonnutation and other topical fbrrm.iht1on are <dministerocl sequentiaUy. Over 

the course t.Jf tn~atm,:nt, the adtninistmtion of one fonnuhtion can cnntirnle when 

the other is disconthmed and vice versa. 

25 lt is further wntemplated that tJw rm~thod.s described herein m;,.~,y indude 

the use of other active pharmaceutical ingredients in combination with dapsone 

in a single topical composition,. ln these emb!Jdiments. the dapsone and other 

acth-'e ing:re,dient &"t~ adminh<tered simultaneously, 

Other topical furrnul>1tions >1nd active agents contemplated to be 

30 employed .in conjunction with topical dapsone include, but a.~ not limite.d to, 

metn:.midazo1e, azelaic acid, SQthum su.!facetrutlide/sulfur preparations$ and 

antibiotics induding erythromy(::in. clindamy<-~in and tetracycline, In one 

combination regimen, dapsone is applied in the AM and metronidazole is 
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applied .in the PIVt ln another combination regimen. metronidazole is applied in 

the A1·1 and dapsone is. applied in t11e PfvL 

lt is furthe:r cortt.emplated that the m.ethods described herein include the 

mw of systernic rnsacea therapy in combination with h)pical dapsone therapy. 

5 (\ .. mte.mplated systemic thempies fl .. 1r use in combination '>Vith topical dapsone 

therapy include, hut are not limited to, oral rnetn:m.idazole a:nd isntretinoin. and 

tetracyclines including dox:ycydine. 

1n one spedtk embndiJnent of the invention, the dapsone composition 

can he co-administered \Vjth photochemotherapy \vith ultraviolet A (PUVA). In 

l 0 another spe<:.itk embodiment of the invention., the dapsone COmJH"Jsitioncan be 

co-a<hninlstered "vith pholoth~:rapy w~th UVR As used herein, 

"photcchemotherapy \vith ultrav1ofet A (PtJVA)" refers to a type ofultnwiolet 

radiation treatment (phototherapy) used for se\.'t::~re skin diseases. PU\/A is a 

combination treat::tnent which consists ofPscrJ.len (P) administratkm and then 

15 expnsure of the skin to kmg \.V~tve qJtravhilet radiation {UVA), 

Jlilll§Ql1&-P-1asrna Ievds 

An adva-'1tagc of th\~ 1nethods described herein is: th<lt blood pbsn-:w. levels 

of dapsone <md meta.boJites including N-acetyl dapsone and N·hydn..n;::ylamine 

dapsone are greatly reduc<~l in comparison to oral adminlsttation of dapsone. 

20 Th(~ m\~thods described herein e.:mploying topical dapsone are contemplated to 

result in blood nlasrna levels of dansone and mdabohtes inc1udin£ N-acetvl 
~ ~ Q ~ 

dapsone and N-hydroxylamine dapsone less than about 150 rig/mL, less th<:in 

about 1 0!} ng/rnL, less than about 90 nglfnl,. less than ~~bout 80 nglmL, less thM. 

about 70 ng/rnL, less than about 6{} ngiml .. ,. kss than abom 50 ng!mL, !e.ss than 

25 about 40 ng/mL, less tl:um about 30 ng!mL, less than about 20 .nglmL, less: than 

about 10 nglmL, less than abot1t 9 ltgitnL, k::;s than abm1t 8 nglmL. less than 

about 7 nglmL, less than about 6 n,glmL, kssthan about 5 ng/mL~ less t:h~&n 

about 4 ng!mL~ less than about 3 ng/mL, tess than about 2 ng/mL, and. less Hum 

about 1 ng/rnL. 

30 .Methods ibr Er~mmin&J!!nsone Topical Conwositions 

Those skiUed in tht..~ art \vil1 be familiar \\dth formulation n1ethods used in 

preparing topical s.ohttlons or swlpensions,.lotions, ointments, creams and other 

fotmutations described above, 
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{Mm Vi iigme-g inss iiifim {bani 3V iig‘fi‘iiifi. {{VVVV {EVVVVV VVVVVVVV 2 figfimL, and. {ass ViVVV‘rV

{VVVVVVV i {VSVVVLV
.l‘Vi fiVV'cVVi {:{VVVVVVVVVVVVVVVVV  

’fiVVVse {iziii{<i V’VV ViVV: {{V wiii ix:- VEVVVVVEVVV: with fammViaVE-VVVV VVVVVVEVVVVVS {mi in

{Vega-{ring {episzai {VVS‘VVVVVVVVVV {V Siifigfimfiiflfifi, iEZVVIiSEVSV V3*VVVVVVVVV.3V£$x {JV-{mas and other

{QMVVVVVVVVVVVV- ViVVVVViiVVVé {Vise-Va
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W? iiiiii‘f’iiiiiié‘? VVVE‘VV‘V:VVVVV‘VVVVVVVVVVVVVV:

{@1in in {he iiiV-VL in; maths: {QVVVVVVVVVVVV'VVVV Fagiiimig {VVVVVVVVVVVViV-Vmie is {VVVViiVVVi in

Vim AM {VVVi {$333332ng :‘VVV {Vigiiesi iVV {be i’iiVi,

ii 3V: filfi‘i‘ifi? {:{VVVVVVVVVVVVVVVVVE {hVVV {ng matimfis {isscriizVVV-Vi immim V‘VVVzinsie the

ass? {if {VEVVVVVVVVV Iififififlefi {Viemw{{V {VVV‘VVVVVVVVVVVVVVV Wiiii {ism{Vi Vi3§30{3{ Viieiagy.

w VTVVVVVfiVVVVVVVVVVVVig-V333‘;{mic ViVerVVVVVV VVVV use in {CVVVViiiVVVVVVQVV with VVVVVVVVVVV ViVVVVSVVrVV:

{EVVEV‘VVVVy iiifli’iiéfi‘, VVVVV {Vii-V3 {30V ii{VViVV3Vi {{V {V{:{i I'ili‘lii‘i‘ifiiiifiliifiia VVVVVi. i-Si‘iii'iiiiiifliiiL {mi

{{VVVVV:{{{LVVVV inciVViVVVVVVV ViVnychiiVVe

in {VVVVV {VieVzViiVV {{V{‘VVV:VsiiVVVVVVV {Vi {ch iii’V-‘VEZEEEOBV Vim ViVVVVVVVVa cVVrVVVVVVVVVVVVVV

cm Viefiwiksmimisiifmi VV‘VVii. {VinVVVEVVMVVEVVVVVVVV Wiii‘i {ViiVVVvistii{V A {iiiiVA}. EV:

ii} {VVVVVVVVV' {Vmcii‘ic {{VVVVVVViiVVVeVVV {Vi'iiVVV .iVVV‘eVVViVVVV, VVVV: ViVVVVVVVVVVVV {OVVVVVVVVVVVVVVVCVVVV Vie

{0m2VViVVtViVVESVV3zV‘{Vi. with {iiie-‘VVVViVVVV'Vw' VVVViV UVi‘i As {{5in mm,

‘VViVaVBViVVVVVVVVVVar{my VV-{ViV {VEVVVVVV‘VVEVV A. {1333‘}{VFV1“ {Vs VVV a type: CVi‘VViVV'VVviVVVVV

{VVViVaVVm-V VVVVVVVVVVV-{VV {$3i30iiiiifififi‘agéy} {VSVVVi {bi SSVV‘ZV‘é $iiizi {iiVSVVV-VVV E’UV‘VV is {V

{VVVVV‘VéiVVVViiVVVV {V‘eVVVVVVV‘aVVV VV'iVVVfiV SQVRSi$iS {if V’VVVVVVVVVVVV {F} ViViVVViVVVSVVVVVjVVVVV {mi {31:63

i is {mg-{3mm{Vi Vim {{in {{V VVmg WW3? VVVVVVVV-iszsi{V {gmIVVVVVVVVV {UVV}

§3VVVSVVVVV{VVEVVVVV'V {Wm

AVV {ViVaVVVVVVgV {{th VVVVVViVGViVV View:{Vi}{Vi immir;Vs {VVVVV {mm-i VVEVVVVVVVVV {{V{i5

{3? ViVVVJVVVVV-e VVVVVi VVVeVVVVVVViVVVVs iimiudiiig NVVVVVVVVVi ViVVVVSVVVVVV {mi NVVVyVV‘VVVVVyiaVVV-im

{VVVVVVVVVVV {rs gmaiiy {{ViVVcVVVi i8 {VVVVVVVVVVVVVVVV {V3 era: VVVVVVVV’VVVVVVV‘VVVVVVVV VVi‘V‘VVVgVVVVVVV

31V”: ‘VTVVV: {{VVVVEVVVViV: ViVVsmibeVi EVVVV'VVVV {{VVVV'VVVVSVVVV {VVVVV'VVVV ViVVVSVVVm an: Cimifimgfiiaiefi m

V'VSVVi’V in View ViiVVVVVVVVV iavais {sf Viapsma VVVVVV menacing2Vchafing, N*V{{VVV

VVVVVVSVVVVV {mi N»VVVVVVVVVVV§{§.VVVVVVVV{ §E§S§m§i hiss {EVVVVV {330m VSGVVVgm{{VL {as{V {VVVVVV
}

{has}: iiii} iigéifi‘VL-S {Visa {hem {ViVVVVVV‘ iii} {.1gimh {{3st {inn} {{3th 8V} VngVVL, iVVVS {him
;

a

{VVVVVVV ”iii {VVVVVVVL3 km: {he}: VVVVVVVV‘V{Vi} {VgEmLS {{{3 than {VVVVVVV 5V} VVgs‘VVVL, fess than
V.-

35‘ {EVVVVVV {if} ngfisnL, EVVV {hm VVVVVVVV‘ 3V} iig‘iiii, {ass {VVVVVV fii’i‘ffiii LEV} agmiq i253 {than

she{it if} {1&1sz k:{3 VinsVVV {Vi-{V’VVVV EV VVggVVVL, {ass VEVVVVV {EVVVVVV 8 Vigimid, i-{ng Vim:

{Emmi 3’ VVgfiIVLVi{as {him {VbVVVVVV’Viié‘fimi, {ng {ham {ham 5 Bgffiiifl hiss; ViiVVVVV

{Mm Vi iigme-g inss iiifim {bani 3V iig‘fi‘iiifi. {{VVVV {EVVVVV VVVVVVVV 2 figfimL, and. {ass ViVVV‘rV

{VVVVVVV i {VSVVVLV
.l‘Vi fiVV'cVVi {:{VVVVVVVVVVVVVVVVV  

’fiVVVse {iziii{<i V’VV ViVV: {{V wiii ix:- VEVVVVVEVVV: with fammViaVE-VVVV VVVVVVEVVVVVS {mi in

{Vega-{ring {episzai {VVS‘VVVVVVVVVV {V Siifigfimfiiflfifi, iEZVVIiSEVSV V3*VVVVVVVVV.3V£$x {JV-{mas and other

{QMVVVVVVVVVVVV- ViVVVVViiVVVé {Vise-Va

2i

Mylan (IPR2019-01095) MYLAN1017, p. 332
332

W? iiiiii‘f’iiiiiié‘? VVVE‘VV‘V:VVVVV‘VVVVVVVVVVVVVV:

{@1in in {he iiiV-VL in; maths: {QVVVVVVVVVVVV'VVVV Fagiiimig {VVVVVVVVVVVViV-Vmie is {VVVViiVVVi in

Vim AM {VVVi {$333332ng :‘VVV {Vigiiesi iVV {be i’iiVi,

ii 3V: filfi‘i‘ifi? {:{VVVVVVVVVVVVVVVVVE {hVVV {ng matimfis {isscriizVVV-Vi immim V‘VVVzinsie the

ass? {if {VEVVVVVVVVV Iififififlefi {Viemw{{V {VVV‘VVVVVVVVVVVVVVV Wiiii {ism{Vi Vi3§30{3{ Viieiagy.

w VTVVVVVfiVVVVVVVVVVVVig-V333‘;{mic ViVerVVVVVV VVVV use in {CVVVViiiVVVVVVQVV with VVVVVVVVVVV ViVVVVSVVrVV:

{EVVEV‘VVVVy iiifli’iiéfi‘, VVVVV {Vii-V3 {30V ii{VViVV3Vi {{V {V{:{i I'ili‘lii‘i‘ifiiiifiliifiia VVVVVi. i-Si‘iii'iiiiiifliiiL {mi

{{VVVVV:{{{LVVVV inciVViVVVVVVV ViVnychiiVVe

in {VVVVV {VieVzViiVV {{V{‘VVV:VsiiVVVVVVV {Vi {ch iii’V-‘VEZEEEOBV Vim ViVVVVVVVVa cVVrVVVVVVVVVVVVVV

cm Viefiwiksmimisiifmi VV‘VVii. {VinVVVEVVMVVEVVVVVVVV Wiii‘i {ViiVVVvistii{V A {iiiiVA}. EV:

ii} {VVVVVVVVV' {Vmcii‘ic {{VVVVVVViiVVVeVVV {Vi'iiVVV .iVVV‘eVVViVVVV, VVVV: ViVVVVVVVVVVVV {OVVVVVVVVVVVVVVVCVVVV Vie

{0m2VViVVtViVVESVV3zV‘{Vi. with {iiie-‘VVVViVVVV'Vw' VVVViV UVi‘i As {{5in mm,

‘VViVaVBViVVVVVVVVVVar{my VV-{ViV {VEVVVVVV‘VVEVV A. {1333‘}{VFV1“ {Vs VVV a type: CVi‘VViVV'VVviVVVVV
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{VVVVVVVVVVV {rs gmaiiy {{ViVVcVVVi i8 {VVVVVVVVVVVVVVVV {V3 era: VVVVVVVV’VVVVVVV‘VVVVVVVV VVi‘V‘VVVgVVVVVVV
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V'VSVVi’V in View ViiVVVVVVVVV iavais {sf Viapsma VVVVVV menacing2Vchafing, N*V{{VVV

VVVVVVSVVVVV {mi N»VVVVVVVVVVV§{§.VVVVVVVV{ §E§S§m§i hiss {EVVVVV {330m VSGVVVgm{{VL {as{V {VVVVVV
}

{has}: iiii} iigéifi‘VL-S {Visa {hem {ViVVVVVV‘ iii} {.1gimh {{3st {inn} {{3th 8V} VngVVL, iVVVS {him
;

a

{VVVVVVV ”iii {VVVVVVVL3 km: {he}: VVVVVVVV‘V{Vi} {VgEmLS {{{3 than {VVVVVVV 5V} VVgs‘VVVL, fess than
V.-

35‘ {EVVVVVV {if} ngfisnL, EVVV {hm VVVVVVVV‘ 3V} iig‘iiii, {ass {VVVVVV fii’i‘ffiii LEV} agmiq i253 {than

she{it if} {1&1sz k:{3 VinsVVV {Vi-{V’VVVV EV VVggVVVL, {ass VEVVVVV {EVVVVVV 8 Vigimid, i-{ng Vim:

{Emmi 3’ VVgfiIVLVi{as {him {VbVVVVVV’Viié‘fimi, {ng {ham {ham 5 Bgffiiifl hiss; ViiVVVVV

{Mm Vi iigme-g inss iiifim {bani 3V iig‘fi‘iiifi. {{VVVV {EVVVVV VVVVVVVV 2 figfimL, and. {ass ViVVV‘rV

{VVVVVVV i {VSVVVLV
.l‘Vi fiVV'cVVi {:{VVVVVVVVVVVVVVVVV  

’fiVVVse {iziii{<i V’VV ViVV: {{V wiii ix:- VEVVVVVEVVV: with fammViaVE-VVVV VVVVVVEVVVVVS {mi in
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In sonH:: e-mbodiments of the invention, a composition having dissolved 

dapsone and. micropartkulate dapsone is generally prepared by completely 

dissolving dapsone in a solvent ()r solvent rnixture; adding and adequately 

dispersing a polyn1eric thit:kener in water; and combining the diS:~otved dapsone 

5 with the dispersed polymeric thickener- .Alternatively; tvatt:r may be slowty 

added to the dissolved dapstHlt:\ followed by the addition of a polymeric 

thiCkener, Ethoxydigykol (DGME) and 1-rnethyl~2ypyroUidone are preferred 

solvents for use in the topically applied wrnposition, 

In somt~ emboclin:Hmts of the 1nvemion, the C!)mposit1on having dissolved 

10 dapsone and microparticulate dapsone is prepared by· first frm:ning a liqujd by 

combining an orga ... '"lk solvent and \Vater, and then contacting dapsone in a 

rn.icroparticulate solid form with th~ liquid, such that the micropartic1date solid 

dapsone form does nnt entirely dissolve in. the !!quid; and dissolving a thkkener 

in the liquid at a concemrab:m sufficient to form a geL ln another embtKHmz~nt 

15 ofth~ inv~n.tion, the composition having disso!Yed dapsone and xnicroparticu1ate 

dapsone is prepared by~ prior to the step of contacting the rnicropartkuhte solid 

d.apson.e '<'Vith the liquid, tbrm.ing a solutkm ofthe dapsone in the Uquid. wherein 

the dapsone is substantiaHy compktdy dissolved in the liqu.id, 

In a preferred embodiment, the rnethod fbr preparing a topicaUy applied 

20 composition having dissolved and m1cropartic.ulaH.: daps(me com_prises the steps 

of fonning a hmnogenous dispersion by stirring puri.fied \Vater vigorously 

enough to fonTi a vortex and. sifting gd polyrner into th': vort~,x ibm1e(l in the 

wat&:r \VhHe c~)ntinuingto stir~ Ibnning a phannaceutka1 component by

dissolving methylparaben and/or propylparaben in ethoxydiglycol by mixing to 

25 fonn a solution. and mixing dapsone tvith the solution until the p.ham:~aceudca! is. 

dissolved; mix1ng the pharmaceutical component with the homogenous 

dispersion to form a micm:particu!ate dapsone dispe:rsi<.m; and adding a caustic 

materiaL 

The order in \vhkh reagents are combined may be important, depending 

30 on the particular reagents necessary for the target mixture, For ex.arnp1e, af1er a 

pharmaceutical such as dapsone is diss(Jlved in a solvent such as eth~)xydiglyco!, 

water may be slo\Vly added to the dapsone in the ethoxydiglyco! solution; IX the 

dapsone in ethoxydiglyco! solution may be added to the water with mixing. 

Adding the dapsone in ethoxydigtyc.ol :solutk~.ri k~ water nmy res:uh in less 

22 Mylan (IPR2019-01095) MYLAN1017, p. 333



334

polydispersity in the sh:e of the micropartkm1ates than adding '>Vater to the 

dapstJne in ethoxydiglycol solutio.ns. The carbomer is generally dispersed in the 

water component of the f'onm.tlation, \vhik:: the ren~aining ingredients will be 

dissolved or dispersed in whiche•.ter of the t<.vr~ components are best for 

5 dissolving or dispersing the ingredient for exarnple, it is suggesk>d to dissolve 

methyl.paraben, propylparo:tben, and BHA in ethoxydiglycoL After the 

ethoxydiglyc:<.ll. component and \Vater component are combined, neutralizer h~ 

added to fonnulate the geL 

As described bd0\\1\ a study was conducted u.sing as test subjects399 

! 0 male and :temaJe subjects;:: 18 years of age. At basehne, the subjects had a 

diagnosis uf papulopustular rosacea, with 2:. 10 inHanunatory lesions (papules 

andJm pustules) above the mandibular line, There W<~s an over-aU itnprovemcnt 

from baseline in h)cal syrnptorn ;c;c<.m~s ,:~,jth tre.atmen.t. \Vhile treatm.em .shov,red 

efficacy for patients with~. W In:t1runmatory lesions, irnproved results \vere 

15 shO'>'Vn for sul~jects \vho entered the study with::.. 20 inflammatory 

papulopustular les.ions. n \Vas surprising that the treatment '>\"aS more success.fu1 

tor a m.ore severe tbrm ;)fthe disease. Topical application of5% dapsone is saJe 

~md weU tolerated v,;hen ~!sed tn treat subjects with p~tpu!opus:tubr rosacea. 

Systemic levels of dapsone an:d its metabolites were low during the study with 

20 no evidence ofincreasing exp.osure over Hrne. N(J subjects in the study 

demonstrated (Widence of hemolysis or treatment related hema.t•:J1ogka1 adve;rse 

events. 

25 

M£~h$!tL~. 

A t\8/{:1ve \\'eek study was conducted in 399 male and female subj{~cts;::: 

18 years of age. At baseline:, the subjects had a diagnosis of papulopustular 

rosacea.., with 2::. 1 {J ln:t1arnmatory lesions (papules and/or pustu-les) above t:he 

30 nHmdibuhr line, Each subject had an lnvesHgator Global Assessrnent (lOA.) 

score;::: 2, as defined in Table t. 

23 
Mylan (IPR2019-01095) MYLAN1017, p. 334



335

5 

10 

0 Clear 

Almost Clear 

2 Mild 

4 

No signs or s::lnlptoms preser.lt; at most, mild 
erytherna 
Very mild erythema pres~n.t, Very few smaH 
papules/ptlsttlles 
Mild erythema. Several smaH papules/pustules 
Mod.e:rnte ~rythema. Several small or large 
papules/pustules, and up to 2 nodules 
Seve".re erythema. Numerous small and/or large 
papules/pustules, up to several nodules. 

'll1e snbje{)ts '<Vere randomly assigned to one ofthe fdlmvi:ng five treat1nent 

groups; 

l) 

2) 

3) 

4) 

5} 

·vehicle Control (VC). 2x/day (80 subjects), 

A.czoneTM Gel, 5Y1J~ 2x/day (84 subjects} 

AczoneTM Gel, 5%,. lx/day (79 subjects}, 

MetmGel<lij ( n1etronidazole gel), l ~·&, 1 x/day (80 subjects} 

Aczone TM Gel, S%1 lx/day + lvfetroGd® (rnem:rnid.azole gel); 1%, 1 x/day (76 

subjects). 
® MetroGel ··is a 1% gel Jhr:rrmlati(}n of ;n(~tronid.azole, 'Metronidazole has 

been used as a topical thempy fbr rosacea since its ~pproval in 1988 and Is 

effective h~ reducing inflan:u:natnry papules and pustules and producing overall 

irnp:rovement in rosa~~ea sympt0ms (Bikowski and GoJdman.l 2004). 

MetroGd® cQntained the active ingredient metn:midazok ( l 0 mg per 

15 gram). Inactive ingredients in MetroGd<J<; included: betadex, edetate disodium, 

hJ'zkoxyethyl cellulose, tnethylparaben, niacinamide, phenoxyethan>:}l~ propylene 

glycol. propylparaben, and purified water. 

Aczt1nel",\·i Gel is a 5(l··~ gel formtllation of dapsone. AczoneTM gel 

ct).ntained the active ingredient dapsone (.50 mg per !:,>ram} lnactive ingredjents 

20 in the At:liJneTM gel included: carbomer 980, diethylene glycQ1 monoethyl ether 

(DGME), rnethylpar-.aben, sodium hydroxide.~ a11d puri.Hed •vater, The vehicle 

control (VC) contained only the inactive components carbo.rner 980, diethylene 

glycol monoethyl ether (DOME), methylparaben, propylparaben, sodium: 

hydroxide, and purified \Vater. 

25 The Aczom~?t-.·t (dapsone 5%) gel \vas prepared as ibllo\vs: 

A poiy111:er thickener c.omponent was p:repare.d by charging 66.95 grasns 

of purifl.ed water to a vessel suHahle to c<.mtain l 00 gram.s of finished semisolid 
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prt:H.1ut~t, and 0.85 g .of ~~cARBOPOL® 98(/' \~'as slowly sifted into a vortex 

formed by rapidly stirring the purified '>Vater. V</hen a hotnogeneous dispersion 

of "CARBOPOL® 980" and \~·atet \\'as f¢Jm1ed~ stirring was reduced to 

min:in1~ze air entrapment. Next, an active pharmaceutic,al con1ponent was 

5 prepared by charging a:n appropriately sized container >vith 25 g t)f 

and mixed untH aU of the crystalline S()lid was dissolved. 5JJ g dapsone was 

added ti~) the ethoxydigtyc<.>l an.d. mixed until the drug, was completely dissotvi;,:d, 

The polyrner thickener con1pommt was added to the pharrn.aceutical c.Qmponent 

10 \vith mixing, immediately resuHi.ng in the f>:Jmultion of crystalline micropartides. 

Once the dispersion \Vas homogenous, 2,{} g:rams of a w~~-i \\'/w aquoom sodium 

The application procedures for aU treatment groups were the s~tme. 

15 Subjects applied a thin film of the study treatment ontt) the entire :face and 

n.1bbed gently until it c.ompletely disappean.~i, aft~r .first 'Washing the face \Vith a 

standard cleanser. For tv.,rice-d.aily n::gime:ns, applications {lccurred once in the 

morning (AM) .and once in the evetling (PM). For <mce~~laily regimens, 

applications occurred in the evening (PM), For the combination reg)men, 

:;w dapsone \vas applied in the .:-\M and 1V1etroGel'*' \Vas applied in the PM. 

Efficacy assesstnents inchltkd monitoring int1a:rnmatory lesion co1.mts~ 

Investigator Global Assessm:e:nt (lGA) scores, et)1hema scores, and 

telangiectasia scores, Plasma dapszme t~oncentn~tions \vere measured kt assess 

systt~mic exposure to the Mudy treatment, Safety \\'as evaluated by :rnonitodng 

25 adverse events, hematology and serutn chemistry parameters, zxmct:lmitant 

medications, vital signs, and h:J(:a.l syrnptoms (dryness, itc.hing, stinging, and 

btu:ning). 

Success rates, based &Jn ch.anges J'ron:~ baseline lesion counts and on the 5-

poim lGA, are direct indications oftreaammt response, and have been used in 

:30 recent stmlies of fJther rosacea therapies (\VHkin et at, 2004; Thtbot~tot et aL, 

2003). Both of these endpoints are consider~d important and clinically relevant 

in evaluating the efficacy oftreatm.ents for rosacea. Erythema and telangiectasia 

ate signs ()frosacca that were evaluated according to standardized 4ypoim scales., 

and treatn:u~nt .. §nrluced changes in these signs \Vere considered t{> he chnk:ally 
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meaningfht to subjects. Subjects \Vere followed for 7 days after stopping 

treat.rnent to monitor any ongoing adverse events, 

Inflarnmatorv Lesion Counts. The change from baseline in in.fla.mmatory 

5 lesion c<.mnts, p~:.~rc<.~nt change from baseline in inflammatory k:sion counts, and 

lesion counts over th:ne \ltere sumttmrizoo by N; mean;. standa .... t"'..! deviat\on, 

median; minim.uxn~ t-rnd n:urxhmun. Summaries \Vere provided separately for each 

treatment group and study ·visit. In addition; 95% con.t1dence intervals were 

provided ibr each treatment grcn.1p and for the difference bef\:veen vehide control 

10 (VC) and each active tre.atm.ent grou:p. 

The change fh:nn baseline in inflann:natory lesion counts for t~ach study 

visit W<ls cakulated by subtracting the basdine inflammatory lesion cotmt thm~ 

the pGst basdine study visit lesion counts for each subject Th~ percent change 

fh:ml baseline in int1arnmat,rry lesim1 .:.xmnts \vas calculated by dividing the 

15 baseline inflammatory lesion c.ount into the change from baseline in 

inHammatory k;Sion cout1ts and then nmltiplying by 1 00 for ea\::h subject at each 

study visit 

At baseline, the n:~ean inflammatory lesion ~:.:.(lUnt for aU treatment groups 

~~·as 21 .. 6. Figure l slt\JWS the Jnean change frorn h<~sdine in intlamm~~tory lesion 

20 c~mnts b the intent to treat (lTT) population having ?: 1 0 inflammatory lesions 

(papules and/or pustules) above tht~ mandibular line, AU study treah:nenl g:mups 

experienced a n1ean decrt~ase from baseline In lesion counts. S'luares, vehicle 

contml.; triangles., AczoneTM (dapsQne 5%) 2x/day; inverted triangles. Ac:toneTM 

(dapsone 5'}~) h./day; d.ianmnds,. MetroGef~\ {metronidazole l~·;J) lx/day; drcks, 

25 Ac.z,:rm.?M tx/day + MetroGd® lx/day. At Week 12, subjects treated with 

MetroGel® alone or dapsone + MetroGd~ experienced the largest mean 

decreases fmm baseline (-113 a.'1d "' 11 A lesions, respectively) while sul~ects in 

the dapsone h!day group experienced the least mean decrease from: baseline (-

5.7lesions f}·om baseline), The mean change f.l-om baselint.~ in the dapsone 

30 2x/day group (-8.0 ksions) was higher than the dapsone lx/day group; hut 

similar to the VC group (--~,3 leskms); which was l}bserved to decrease the 

number of infhrnmator.Y lesions. 
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A review (Jfhistorical msdts for other app.wved therapies shQws that the 

mean changes from baseline in lesion count for the dapsone 2x/rlay group was 

close to that of other approve-d pN.H.h.lcts .fbr msace~ including Fl:nacea® (azdaic 

acid) Gel, 15'%. Oracea.® (doxycycline) 4{} mg capsules, and the activt:~ 

5 c:om:parator iu this study, MetroGeft: (metronida:mk), 1 J)~·<.., The ch<~"lges fr.or.n 

baseline in in11ammatory lesion co\.H1ts f()f f'inacea® were repnrted ~s --10.7 <md 

·-8.9 (diftbrcn.ces of3,6 and 2.5 lesions in fa·vor of active t.reatJ:nent t'rver vehicle) 

{Finacea'* package insert, 2005). FQr Owcea'"<J, the changes from basdine in 

tesion counts •v~~re --·11.8 and --"9,5 (differences of 5,9 and 5.2 lesions in favor of 

10 acti·ve treatment over vehicle) (Oracea~1 package inser~, 2006). Historically~ 

subjects treated >vit:h the lt;.·t strength ofMetroGef~ once~daily d.e.n:H.'HlStrated a 

rz.xtuction in lesion count from baseline of -9.4 lesions, \Vlth tt difference of 5.6 

lesions over vehicle (MetroGel%l package insert~ 2005). The histnrka! response 

for M.etroGd® \'Vas kss than the response observed in this study (---11.3 lesion 

15 de<,;rease from baseline). which is most likely due to dinhences in study 

condith.ms and the fewer numbers of subjec-ts ent<llled in this study, ln the 

intenHo~tll~i.'tt (lTT} analysis, treatment with the combination ofMetroG·d® and 

d.a.psone was not different from treatment \Vlth MetroGd® atone by Wt~ek I 2 in 

terms of lesion count reduction. 

20 Figure 2 shmvs the mean perct:mt change .from basdine in infhn:nmatory 

!.esion coursts in the intent to treat (ITT} popuh1tion hav:ing:: 10 inJbrm.n.atory 

kskns (papules andlor pustules) ahtwe tht~ mandibular line .. All study treatrn.cnt 

groups experienced a. m.ean pemcnt de<:rease frorn hasdh:le in lesion counts. 

Diamonds. vebkle control; light stp..l.ares. Aczone'M {d.apSO!)e 5%l) 2xlday; 

25 tdangles, Atz(meTM (dapsone 5%) lx/day; dark squares, Metrt1Gc!® 

(metronidazole 1 %) l x/d.ay; drdes, /\.c:wm!rM l x/d.ay + MetroGd® lx/day. 

Subgrou,o A.na!ysLo;: St•'~.fect$ With <20 Lesions. The subgroup nf 

subjects \>l,'Hh <20 le~l0l1S at b*1sdinewas ana.ly4ed independently of the ITT 

gn.mp> For this suhf:>>roup, the baseline mean inila.mmato:ry lesion count ranged 

30 from 13,6 !es.ions to 14.3 lesions across treatment groups. with an overall mean 

of 14.0 les1ons. Figure 3 depias the mean change from hasdi:ne in !esh:m counts 

fi.x this subgroup of subjects with <20 lesions at baselir.~e. Diamonds, vehicle 

contro1~ light squares, A<:zt)neT,\t (dapsone 5'%) 2x/day; triangles, AczonerM 

(dapsone 5%) 2x/day; dark squares, Me:troGel® (m:etronidazole 1 %) b:/day; 
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cirdel'$, Aczone ,.,..l lx/day + IvfetroGd~" lx/day, Subjects in an treatrnent groups 

experienced a mean decrease from baseline in inflammatory lesion count In this 

subgroup at week 12. the 1-1etro0ei:a' alone 1 xi day experienced a mean decrease 

of~7.7 lesions; the dapsone+ MetroGel® group expedenced a mean decrease of 

5 -7.2 lesions; the vehk!e ctmtral (VC) experienc-ed a mean decrease of -6.0 

detm::·ase of -:t6lesions. 

Figure 4 slw\v~ the mean percent. t:h<mge fu•m baseUnt.: in ini1.atnmatoty 

te:sion counts in the subgroup population having <20 int1am:matory lesions 

1 0 (papules and/l:sr pustules) abftve tbe mandibular line. All study treatment groups 

experienced a mean perct~nt decrease from baseline in lesion t~(:runts, Dhummds~ 

vehicle control; light squares, AcznneTJ..·! (dapson1.~ S%) 2x/day~ triangles~ 

AczoneT!I.t (dapsone 5(;{,) lx/day; dark squates, Met:n)Gel® (rnetrt:rnidazole I ~·'o) 

l 'i ' l" T.M 1 'ol ~·1 G l® ~ 'd . \"" k ·' .~ xH ay; c1rc es, Aczone · . X.!uay + 1¥ etro Je • x/ ay. At ''~ ee' 12, subjects 

l5 treated with :1'v1etrQGel:S:< (ntetron.idawk l '%) lx/day or Aczorw'~'M lx/day + 

MetroGel~l 1 x/da.y experienced the largest rnean pen:::er1t decrea.se.s from bas.e.bne 

(55.3% and 52JN~ mean reductitms in lesions, respectively); tvhile the vehide 

control group experienced a 41 .9~·:0 mean reduction in lesi~.c)ns, Tht~ dapsone 

b,/day group experienced a 27 :7%; rnean. re-duction in lesions and the dapsone 

20 2x/day expedenc:ed a 23.3'% mean 1\.~ductkm in lesions, 

t~;'uhgmup .--tna.~vsis: &d~tects tYith 2. 20 Lesions. The snbg.rottp of 

subjocts \Vith 2 :w lesions at baseline \Vas analyzed indepentkntly of thll:~ ITT 

grcrup. 'fhe cut~offof20 lesions was cht)Sen as tht~ mnnber \'Vhich n1ost d(;sd.y 

approximated. the baseHne mean lesion count in subjects who ent(.~red the study 

25 \Vifh. a baseline lG.A in tht'.~ f:no.demte t)r sev~re categories, The size ofthis 

subgroup was relatively large (<t2% of the ITT populatio.n). 

Ft~r this suhgrotlp, the baseline rnean inflammatory lesion count ranged 

from 28.4 lesh:m.s to 33.8 lesions acnlSS treatment groups, >vith an overall rne.an 

of32,1lesiom. Figure 5 depicts the mean change from base:Hne in ksinn counts 

30 for this subgroup of subjects with 2:: 20 lesions at ba.sdine, SquM:.~, vehicle 

control; triangles, Aczone·n,1 (dapsone 5%) 2x/day~ inverted triangles, Aczs)ne1M 

{dapsone 5°;\)) lx/day; diamonds, M.etrt1Gel® (metronidazole 1 %) 1 x/day; drdes~ 

Aczone"l"M 1 x/day + Metro Gel® 1 xlday, Subjects in all treatn1ent gmups 

exper1enced a mean decrease from baseline in inHanunatory lesion count Hutt 
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•v:as higher than the zwemU mean decrease for the ITT population, In this 

subgr,n,lp, the dapsone 2x/day, MetroGe1®. and dapsone+· MetroGel® groups 

experienc:ed the highest mean decreases by \Veek 12 (--155. --"155, and ·W 1 :t6 

lesions respectively), The dapsone lx/day and VC grrmps, respecdvdy, 

5 (:Xperienced mean dtlCrt~ases of ~~~93 and c~~-11 ,6 lesiDll1L Comparing the dapsone 

2x/day and Vehicle Control groups, there \vas a 3,9lesion. ditrerence in thl:'~ m~~an 

decrease fmrn baseline in favor t'>f daos:one, similar to the !liffererwes behveen >I-. • 

active mld ·vz~-hide fbr other approved treat.meuts (as described above). 

figute 6 shD\VS the tnean percent change m)rn baseline in inflamma.t1:1ry 

1 0 ksion czmnts in the subgroup population ha·ving ~- 20 in:ihntmatory lesions 

(papuks <.m.d/or pustu~es:) above the tnandi.bular line, AH study trc:atment groups 

z~¥periz~nced a nwan p\~rcent decrease from baseline in lesion counts.. Diatnonds, 

vehicle conttol; light squares, Aczone?'M (dapsone 5%) 2x/day; triangles, 
~- . . Aczcme ~.. {dapsone 5%) lx/day; clark squares, l\·letmGe! , (metronidazole l %) 

15 1 xJday; Girdes, .. A.czon.eTM l XI' day ·+ MetroGet«' lx/day, At \Veek 12~ subjects 

treated with dapsone 2xlday, MetroGel'~{> \ x/day, and dapsone+ Mett<)Gel"'J 

experienced the largest mean percent decreases from baseline (58 A%, 46d)%l 

and 45Jl% reduction. in lesions. respecHvdy) while subjects in the dapsone 

1 x/day group experk:nced the least mean percent decrease from base fine (20B~<'(. 

decrease in 1esinns. frnm baseline). The mean perce.rtt change from baseline in 

IGA Succ;.~§<.§, Th<~ lGA sct~re and success rate f-rmn the IGA \vere 

smmnarized by fr~quendes and perce.nts, Suc-cess rate ".\tas dc:flned as the 

pxoportion (tf subje<~ts \vith a score of H (clear) or l (alrm)st dear) and at least a 2 

25 p(.)int improvement fmrn baseline ern the Sypoint Inv($tlgator~ s Global 

Assessn1ent (1GA) scale ()f disease s~~verity, In addition, 95% confidence 

intervals \Ve.n:l caku!ated for the success rate Jimr~ the IGA for ea<~h treatment 

group and for the difference between VC and each active treatment gn.mp, 

At baseline, rnost su~jects had <lll IGA score of moderate (62% for all 

30 subje-cts combined). The distribution z-~noA scores shltled tovlards 

improvement as early a.~ \Veek 2 i!ir all study treatmer1ts. '>vhere the percentages 

of sut.Yects with scores of moderate ot severe decreH ... <>ed and percentages of 

su~jects with scores 1Jf rnitd or almost dear increased, Figure 7 sho\vs the IGA 

success rate over the course of the study in the inte·nt to treat (iTT) population 
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ha:ving :?: 10 inHammatory lesions. At \Vt~ek 12, approximately one third to one 

halfofthe subjects e.nroHed in each group bad anl(iA scoreofc:1ear{5..l~·~ to 

19. 7%) or aJmost clear (25.01-~j to 33$%). Dhunonds, \tehkle control; Jight 

squares, Aczone1M {dapsone 5%) 2x/day; triangles, A.c.zon~?M (dapsone 5~·~) 

5 l x/day; dark squares, !vfetn>Gef~ (metronkl.azole 1 %) lx/day; circles, Ac;,~nrte·n.·1 

lx/day + MetroGd@~ lx/day, 

Hgu:re 8 summarizes the JGA $1-~C~t!$'5. rate at week 12 in the intent it) 

treat (ITT) population having::: 10 inf1anm1atory lcs.ions. l·\t 12 w·eeks., the 

success rate •vas h1ghest in the dapsone+ Mt!trz1Gd® group {395%) and lo .. vest 

10 in the dapsone 1 x/da:y g:roup {24. l ~··'0), The ~H.~ccess rate in the dap:$one 2x/day 

group was higher than tbe dapsone b::Aby group but the rate \Vas very similar to 

VC: (27A~'l~ and 27.5%,, respectively), The c.ombhH.ttlotl treatrnent grm.lp 

experienced higher success than either the MetwGd® akme (325'%) Qf the 

daps(m.e J x/day (24.1 ~~~)-

15 

subjects \Vith <20 lesi(ms had a moderate score on the IGA, \Vhiie41~·'0 had a 

mild score on the IGA. The distribution oflGA scores in :subje<::ts with <20 

lesions at baseline shifted towards imp:wvement over the 12 \'<'eeks for aU study 

treatments. Figure 9 sho\VS the IGA :succt:~ss rate. <.l\ter the course oftlw study in 

20 subjects wMh <20 !esions. Dianmnds, vehicle ct)ntml; light squares, Aczone:rM 

(dapsone 5%) 2x/day; triangles, At:zoneTM (dapsone 5~lo} lx/da.y; dark squa~s. 

MetwGd® (mctmnidazole l'}o) lxlday; circles, AczonetM lxld<q + f\JetroOc!® 

lx/day. At ·week 12, apprt:1ximately 40% to 60%~ of the Stlbjects enroHed in eac.h 

group had an IGA sc<:)re of clear {4,(}% to 263%) or ahnost dear (29.8~·'1i to 

25 42JJ~.·'U). 

suhjtX~ts with ~. 20 lesions had a rnoden1te score on the IGA (70~~:'&)., Similar w 

the ITT analysis, the distribution of IGA scores in subjects 'Nith 2: 20 lesions $t 

hase.line shifted towards improvement as early as \\-\~ek 2 f~>r aU study 

3 Q trea.tmems, -.vhere the percentages of subjects with scores of m.odemte or severe 

decreased and percentages of subjects \Vlth scor-es .of n:dld ot ahtm.st dear 

int~reased. Figure 10 shows the IGA success: rate t)Ve< the <:~Otlrse of the study !n 

subjects \vhh:;::: 20 lesions .. At Week 12, approximately one third to one halft)f 

the subjects enrolkd in ea.z~h group had an.lGA score of de.a.r (6 .. $%) to 13 .2%) or 

30 
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5 

~~Jmostckar (17,2%.~ to 29.7~~+ Diantonds> vehicle control; Light .squares, 

AczoneTM (dapsone 5~-'(.) 1x/day; triangles, A(:zoneTM (dapsone 5'%) lx/day; dark 

squ~lres, MctroG~(~ (metJ\)nkbzole 1 %) lx/day; circle-S~ Aczont?M lx/day + 

MetroGdt< lx/day. 

Figure 11 summarizes the IGA su:ccess rate for this subgn:mp at \~·eek 12, 

The percentage C!fsul,_jects \'l>'ith ·~. 20 leskms v.;h~:1 had treatrnent success 2t \:Veek 

12 was highest in the dapsone+ MetrnGel® grrnlp (39,5~7;,)) and kr'>vest in the VG 

group (21 2Yo). Sm:cess rates "vere heth.~r in the dapsone 2x/day group (:12 . .3%3) 

than either the dapsone 1 x/day group (24. l ~.q nr the VC (21.2%), equivalent to 

10 an 11.1 <;.{l. difference favoring dapsone 2x/da~:l treatrnent. Cmnparing the dapsr.me 

+ MetroGel'~ group tn tbe Iv'ietn'JGel® ah .. u~e group. there \Vas a higher suc~ess 

rate t(~r the combination tri:.~-a:tm_ent (3 9, 5% compared to 29. 7%). 

1-it~:th~erna assess.rnent Erytherna a~sess:rnent scores \'<lt~re surmnarizt:d hy 

H:equencie~ and percents, Ery1hem.a "''-'as grm:led according to the sta:nd.ard1zed 

15 sc~de shn;,vn ln. Table 2~ at DayO (basdine) and Weeks 2, 4, 8, a."l:d 12. 

------------------------~"·-----...................................... ., .. _. ___________________ _ 
S~ore SeveritY 

0 Absent 

1 Mild 

2 Moderate 

... 
,;) Severe 

No perceptible erythernay 

Shght erythenm with either restricted. tlentral 
inv{J1vemi:.~nt or generalized w·hc~le face. 

Pn:mounced eryt:hema \;v1t.h either re~tdcted central 
involvement or generalized ;,vhole face, 
Severe erythema or red>·pnrpk: hue with either 
restricted cen.tm1 involvcment.or generalized who1e 
face. 

At ba<:ieline. all subjects had at least rnild erythema present (16 .. .51~·'& to 

20 23.8%) \Vith the majority displaying moderate exythema (60,0% to 70,9(}{i). In 

genera.!, erytherna scores improved thmughout the study, \Vith 4 .. $% to 9 .. 2~·~ of 

subjects exhibhing no erythema at \\teek 12. There \Vere no consistent 

differences in the distribution oferytbem:a sct:n'es acro~s study treatment groups, 

Subgroup Analysis: Su.hiea:s· lflfth;:: 20 £(tsi<:ms. Forth~ subgroup of 

25 s~lbjects with:::':: 20 lesions, erythema \vas predom..inandy moderate at baseline. 

The disttihu.tkm of erythema S<.)orcs tended to shift tmvards: improvemen.t as the 

study progressed in aU treatment groups. By Week 12, appmximate!y half ofthe 
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subjects in each group had improved to a score of absent {3.2% to 9J %) or rnild 

(31 .M··;l to 5 L4%) from m~-;~stly moderate Jt baseHm~ (58, l'}'(, to 82.8%,), There 

were no consistent d!flerences het\vtx~n the treatment groups. 

Tdangis;:s;:t~~'i~iL~~$sessment Telangiectasia assessment scores '-Vere 

5 summarized by fbequendes andpen:.ents. Tdru:~giedasia was: graded according 

to the standardized scale shown in Tahk 3 at Day 0 {ha~dirH~) and \Ve·iks 2, 4, 8, 

10 

atid 1:2 . 

.... §~~r~ ....... §.~~:!E~.~): __________ D_e'-. s_c_r .... ip~t_io_n_-----------------
0 Absent No perceptible tdangiecta.':>ia, 

2 

3 

Mi!d Involvement of the n.ose. 

Severe 

hwo1vement of the m.'lse and infrao-rbital reg1on, 

Involvement ofthe nose~ infraotbita1 region, and 
\)fher ;areas of the Ji.'l.ce, 

.At h.asehne, tdangiectasia was _predominantly r.no-derate ( 41. 7~}~ f() 57 5%) 

of subjects), Throughout the study, there \Vns ~ small shUt kJ\V~m:ls improvement 

of telangiectasia,. demzmstmted. by an in.crease in the percentages of subjects wifh 

absent or mHd tda:ngiec-tasia and -decreases in the percentages of subjects \Vith 

15 modetate or· severe telangiect~sia, At We\~k 12, approximately h<tlf of the 

subjects in e,ach gwup had either abst::nt {13.1% to 19~7'}~) or mUd tehngiect~~sia 

(34,2% to 43.8%)- There -.,vere no consistent difi'eren.ces in the distribution of 

telangiectasia scores across study treatment groups, 

Subgroup Analysis;· Subjects H'lth? 20 Lesions, At baseline, the 

20 tdangiectasia .store was predmr~immtly t-nitd in subjects \-Vith :;: 20 lesions in the 

d.aps{nH.~ 2x/day twup (51.6'-:Y~} and moderate (48_3~,-~ to 63.6%} £<Jr otlx~r 

treatments, This pattern \Vas still ev.!dent at Week l2; hov,,ever the percentages of 

subjects with moderate or severe telangiectasia _generaHy decrease-d. while the 

percentages of subjects w·ith mHd or absent generally increased, 

25 Advet§~J~.X~11.t~- .Application site adverse events were the most common 

tyv-e l)fadverse event reporte{:). The xnajorhy of application site adverse even1s 

(dryness, itching., stingh1g, and burning) are signs and synrptoms of rosacea that 

\'<''et·e solicited .~md sc\wed usingth\~ standardized grading systern shown :in Table 

4, 
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TABLE 4. Local Symptoms Ass~.ssmen.t (Dr-yness~ ltc:bhtg$ Stinging, aud 
Burning) 

·-------~----~------------------------- ---------------------------------
... ~£~E!~ .. w ............. , ...... §£~~fr!!I..-."""""""""""""p~~£r~£<!~~-~L--------------------·----

0 Absent None 

1 

) 

3 

Mild 

Severe 

Bardy perceptible 

Marked, intense 

The most ireq~.wnt application site adverse event \~'as dryness, \Vhich 

occurred at a sitnihlr frt.:o_·uenc'-' a:mrmg s!udv treatment raouos f32,5~·i.) to 36.'7%) ... .., J ..... ,.. "'"" A \,. . 

and was typicaHy mUd. to mDderate in intensity. Other application site adverse 

events \Vere pain (iU}%\ t<:J 29.1 ~-~).burning (H). 7% to 27.8%'}). pruritis (KO% to 

22.8%J), and erythema. (9.1% to 13.9%). The frequenc.Y (If these application site 

adverse events was mnnerk:aUv lmver in grQups treated \-Vit.h MetroGzi~<::· alone or 
~-.i' """' ... 

1·1etmGel'!ll + dapsone con1pared \Vith the vehkl.e control or dapsone~~:mly trt:~att:~d 

groups. For aU groups., the intensity oL1ppHcatinn site pain, bu.ming, and 

pruritus '>"-'as mostly mild while the in.te:nsity of application site erytherna was 

mostly moderate to severe, The higher severity of application site er)>thema 

15 compared \Vith other signs/sy.n1ptoms Qf rosacea may be explained b::l the 

presence of erythen1a at baseline (\\'hich \Vas mostly moderate) as part of the 

underlying rosacea characteristics \vhereas other ioc~J signs and syrnpton1s wen: 

mostly absent or mild. 

Skin and Subcutaneous Disorders occurred at a frequency ra-<1ging t1-on1 

20 12J)%l to 20.8%. The frequency was higher in the .MetroGel® group (20.8~··o) 

compared \vith other groups (12.0'% to t 7.7i%). Telangectasia, reported as a 

\vorse.ning of baseline telangiectasia that wa .. <; part Clf the subJect's tmderlying 

rosacea, \-VM the only a.dverse event to occur \Vith a t}equency higher than t% 

(1 0.8~}-~ to t 43%). The incidence oftehmgiectasia \Vas slightly higher in groups 

25 treated with Metr(lGel;g' or MetroGel'-® + dapsone than the vehicle or dapsone~ 

only treated group. 

~1qg.¢_n!asma dapsone levels. The a:m.m.1.nts of dapsone and n1etabolites 

N .. acetyl dapsone and N~hydroxyb ... ~·d.ne dapsone in plasma were measured at 

haselinet ·week 2, V<.leek 4, and Week 12 of the study. Mean plasma 

30 concentrations (If dapsone and met:abDlites were lmv in st11dy tre•1tment groups 
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us.ing AczorH.Y"' m aU time points measured in the study, The highest mean 

plasma concentrations \vere observed at Week 2; where subjects had a rnt.~an 

dapsone concentration <.lf l 0.6 ng.lmL, 7,0 ng/mL, and 6,1 ng/mL in the 

.Ac.~;r.merM 2x/day group, AczomlM lx/day grm~p, and ACZ!)l1eTM + MetroGd 

5 group, respectively. The ma-ximum plas.ma concet1tration o.f dapsone observed 

in any su~iect was 87.43 ng/mL;. at \Veek 2 (AcmneTM 2>:/day group). Phsma 

concentrations ofN-acetyl dapsone \\'ere also highest at \Veek 2 (means of4.9, 

3,1, and 2.9 ng/mL in the Aczone·r!\-~ 2x/day. AczoneTM l xlday, .and cznnhination 

groups respectively), Plasrna concentrations of the hydrQxylamine rnetahoHte. 

toxicities, were nmch lo'«ver tha11 th.e parent {rnean values <1 nghnL in aU 

Ac;,~.oncTf>·l ~treated groups~ tnaxi.nmm !n a:ny· subject using Aczone.1M 2x/day was 

6.7 ng/mL), 

In subjects treated \'dth the combination of Ik:u.n:H?M and MetroGe1. 

15 plas.n:ut l-evds of dapszme and metabolites w(~re similar to or lovver than subjects 

tre.atecl with the same arm:n.mt of Acz.onerM only (lx/day), suggesting that there 

are no phannacokinetic inte:rattkrns between tbe-se hvo drugs, 

Subjects with G6PD-dcficiz~ncy are kl1ov\"n to be at higher .risk of 

developing thrpsone.~related hernatological toxicities foU1:J'\ving oral dapsone use. 

20 In this study. 1 subject '"'ith G6PD~deficier:u::y \>.-'as enroHed and treated \vtth 

·"n' Aczonen' (lx/day), \Vhen measw.cxl at '\Veeks 2. 4, and 12., the subjecfs ptasma 

dapsone levels \Vert.: approximate.ly 11 tn 12 ng/mL and hydroxy!arnine levels <:l 

ng/mL The subject's laboratory data does not reveal any· changes from baseline 

over the course of the study, except for slightly elevate-d non-fasting blood 

25 glucose at \Veek 4 and slightly tow monocyte counts at '\Veeks 2 and 4 that w··ere 

nnt deerned to he cHnicaHy signHlcant There \~.tere nc~ changes in any 

hematological pamrneters. Furthennore, there were no adverse events reported 

indicative of systemic dapsone toxicity; cmly mild, ttansient application site 

adverse events \Vere reported by this suhjec:L 

30 Systt.~nlic e.Xpt)sure to dapsone and its metabolites \vas Jo\~' at all time 

points in the study, Similar me<.m values fur hemoglobin, hematocrit, red blood 

ceHs. mean corp'-tscular volume; mean c.orpuscu1ar hemoglobin, reticulocyte 

count, tc~taJ bilirubin, haptoglobin, and LDH behveen baseline and '\Veek 12 

>;;vere sh<)wn across aU treatment g:roups. There were no ~1ver.a!l change,s in a..t'!y 
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t::heu.dstry or hematology pan.1.meter observed during the stud.y, These findings 

den:Kms~n.te the h)\v incidence of systemic adverse events with topical daps(.me 

use and support the safety of using topical dapsone~ as \veH as dap$one in 

combination withJvfetroGd®. in subj<x:.ts with papulopustular rosacea, 

5 b.ti~~l!~~jsm 

was investigated, 1\vo dapsone¥alone dosage regimens (lx/day and 2x/day) 

\\<'e.re employed, as was a dapsone+ MetroGel~) regimen (lx/day), The study 

·was controlled with the dapsone vehicle appHed 2x/day (VC} and \Vith 

.l 0 P.JetroGel® alone (applied lx/day), 

Baseline characteristics were generally similar across study treatrnent 

groups, ex:c,~pt the pe:rcentage of patients wlm had severe telaugiect~rsia at 

baseline was more va.r.iabk (6% in ~he Vehicle and MetroGdt;: groups, 20% and 

.l5% in th<~ dapsone 2x/day and lx/day respectively, and 17% in the dapson\! + 

15 ~:h::troGel~1 group), 

AU treatment groups experienced a mean decre:ase fwrn baseline in 

tesion ~~ou.nts, At \Veek 12~ subjects treated '\vith MctroGd~~ atone or dapsone + 

MetroGel® experienced the larg<lst mea.n decreases from baseline in leskm 

cmmts (~11.3 and --·11 A lesio·ns~ respectively) while subjects in the dapsone 

20 lx/day grm.tp experienced the least mean decrease irom baseline (---5.7 lesions), 

The mean change from baseline in fhe dapsone 2xiday gm11p ( ...... 8.0 Jeskms) \Vas 

higher than the dapsone 1x/day group, huJ similar to the vehicle control (VC) 

group (---83. lesions} 

Success rates, defined as a score ofc.lear or ah.nnst clear '.vith at least 2 

25 points ofimprovem.ent on a 5-point JGA sc ... "tle, show·ed tlHJ.t tnore subJects treated 

with dapsone 2xlday had success (27.4%) tlH1n subjects treated with dapsone 

tx/d~ly{2:-<U%), but there \>l;'as no diff'erence from VC (2.75%). The success rate 

for the corn.bination treatment of dapsone+ MetroGel® \:v·a.s higher than 

MetroGel® alone {395% succes$ rate compared with 32..51$--&), 

30 Erythema ami telangiedasia were evahutted, using a standardize-d 4-polm 

grading systenL .Both erythema and telangiectasia improved, though not 

substantially, in aU study treatment groups by Vlcek Lt Th.{:re \Vere rto apparent 

diff'e:renc.es in erythema and telangiectasia bet~>veen treatrnent groups, 
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SubgrmqJ Ana~ysis: Subjects T-Vilh;:: 20 Lesions .4.! Bt.?seline. Subjects 

with.-:: 20 lesions :in aH treatrnent gn:rups experienced a §.rreater rnean. decrease 

from baseline in inflammatory lesion cot.m.t than the trveraU mean decrease for 

the ITT popuhtion. having?.: l 0 int1ammatory lesions and the subgroup having 

5 <20 inflanmmtory lesions, This result was surprising hecm.J:se a .milder fbn:n of 

c.ompa:red to a rnore severe form ofthe disease. In this subgroup of subjects w·ith 

?. 20 les:ions,. the dapstme 2x/dHy, MetroGef.IY, and dapsone+ 1-·tdroGel® groups 

experienced the highest mean decrt~ses by \'/e{:k l2 (--15.5. ~ 155, and -·1.5,6 

l 0 lesions respectively, corresponding to 58 A%, 46.6% and 45.0"/t reductions from 

ba.<>eline in k~ions, respectively). The VC group experienced a m.em.l decrease of 

---1 L6lesions (a 42.3% decrease) and the dapsone 1x/day group expeJienced a 

mean decrease of ,,_93 lesions (a 20.9fl;'U decrease in lesions from baseline) at 12 

weeks, Comparing the da.psrH1e 2x/day wd VC groups, there was a 3.9lesion 

15 difference in. the mean decrea.se from baseline in favor of daps<.lne. 

In the?:: 20 lesions subgroup, succes.<> at Wee.k l2 was h1ghest in the 

dapstJne + J\rfetroG:eft: group {39.5%,:) and lmvest in the VC group (21 .2%). 

Success rates \Vere better in the dapsone 2x/day k,.>rOl.Jp (32.:Vl,·'O) than either the 

dapsone lx/day gmtlp (24.1 t}·h) or the VC gn1up (21 ,2%), equivalent tQ an ll.l ~(; 

20 !.lifference favoring dapsone 2x/day tre-atment Comparing the dapsone+ 

MetroGel~; gn;mp to the Metr<:lGel® alone group, there ,:vas a higher success rate 

t'hr the combinatifm treatment (39.5'% wmpared t(} 29:?~·'(1) 

Systemic exposure to dapsone and its metabolites \Vaslmv at aH time 

points in the study. Tt\~atment with dapsone was safe a.nd well tolerated in 

25 su~jects with papulopustular rosacea. Most ad·verse events \Vere at the 

application site, •wre mild, and were transient Systemic adverse events \ve:re 

infrequent and were generally indicative of the common cold or i!u. The most 

frequent adverse events \vere application site events including dryness, pain, 

bu.rn:ing. pmrhis, and erythema, \vhich are also know·n signs and symptoms of 
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by reference. \Vhik in the foregoing speciHcatkm, this invention has been 
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\'VHAT IS CLAli\1ED lS: 

1 , A n.wthod tn treat rosacea cnmprh;;ing t~)pically adrrlin.istering it) a 

patient in need thereof an eftectivc amount of a pham1aceutica1 

C(.lr:nposition comprising dapsone and a. phan1u1ceuHcaUy acceptable 

Tht~ Irlt~thod of claim 2 \Vherein the papulopustular rosacea is mild to 

severe papulnpustuhtr wsacea. 

4, The rnethod of daim 2 wherein the patient has an Investigator Global 

Assessment score of 3 ~.,, higher before treatrnent 

5. TrH:~ rnethod of daim 2 wherein treatment results in a rnean reduction 

1. 

of at least 13 papulopustular lesions, 

'fhe method ofclairn 2 \\··herein tre<ttment resu.as in a mean reduction 

of at least 43 % of the paptllopustu1ar ksions. 

The method of claim 2 "''/herein the patient has 20 or rnnre 

inHamrnat<ny lesions .. 

The xnethod tt.f dalm 7 \Vhen::hl the phantuu::eutic.al cNnpos!tll)n is 

administ(~red t\S.'ice daily. 

9. The method of daim 8 \vhe,fein the phannaceuhcal c0n1position 

comprises about 5°i~ dapsone, ab1)ut 0,85% carhomer 980, abQut 25'}·t 

d.iethykm.e glycol monoethyl ether (DGMB), about 0.2'% 

methylparaben, about 0.2% sodium hydn:nddt\ and a:bout 68,75% 

purined \\>ater. 
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11, The m{:thod ~)f claim 1 \~/herein said phanm.~.ce:ut!cal compnsition is a 

semisolid aqueous geL 

The method oJ claim 1 \Vherei:n said phannaceutical composition is a 

13, The metht::1d of.daim ! ·•~"heR~in the phannace:utkal composition 

additionally co.rnp.rises a thkkeni11g agent, a high-boiling, .nonionk~ 

lA 

15. 

organic St)lvent, a preservative, {:If .a base agent 

The method t'Jf daim t w·herein the dapsone comprises about tL5%.> to 

1 0% of the phannaceutica! composition, 

The methnd of Claim 1 wherein the dapsone is present in both a 

micmpartic:ulate state and a dissolved state. 

i 6, The method of claim 15 wherein the mk:roparticulate dapsone is a 

crystalllne precipitate, 

17, Tbe rnethmi of da}m 15 wherein the micropa:rUcnbte dapsone is an 

amorphous precipitate. 

The method ofchhn l '>vhere:in the pharmaceutical composition 

further comprise-<> an antioxidant, a ihg:nn.H.:e, a cnlomnt, a sunscrz~en, 

or combinations thereof 

19, The method ofc-laim l wherein the pharmaceutical compositkm 

CDrnprises abDUt 5~}6 dapS(Hle, abouJ 0.85% CftrDOnlt::r 980, about 25~% 

diethylene glycol monoethyt ether (DGME), abnut 0:.2% 

methylparaben, about 0.2~,~ sodium hydroxide; and about 68. 75~;;~ 

pu.diled w·ater. 
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20. The rnethod ~)f da.im l further comprising administering a 

composition c0mprising metronidazole and a pha.nnaceuticalJy 

acceptable carrier, 

2L The method of daim 20 '~>Vherein the n1etronklazole is included in the 

pharmaceutical enmp('SttiN'l r;on:rpri.~i.ng dnpss)ne <!!H.! a 

phannaceuiically acceptable carrier. 

The method of c.laim 20 >vvherdn tlle rnetronidazole is administered 

separately fr<Jm the pharmaceutical composition comprising dapsone 

and a pharm.ac.eutically .acceptable carrier. 

23, 'Tile method of daim 1 \Vherein the phannaceutical cornposition is 

administered t-.vice daily, 

24, A method hJ treat rosacea cnmprising topicaUy .adminJstering t~J a 

patient in need thereof an effective amount of a pharma:eeuhcal 

cotnpm~ltkm c~:)n:rprisi.ng dapsom.~ .and a pharmaceutically acceptable 

carrier, when;:::in plasrna levels of daps<.H1e renmin !e~5s than about lOO 

15. 

26. 

27. 

ng/tnL, 

The method of claim 24 \Vherein the rnsacml is ocular rosacea, 

The method of Claim 24 wherein the rosacea is papu1opustubr 

rosacea, 

The method of claim 26 '<Vhete.in the papulopustular rosacea is mild to 

severe papulopustular rosacea, 

The method of daim 26 wherein the rosacea .has an Investigator 

Glnbal A&<;essment score of 3 or higher before treatment 

29, The method of claim 26 \\<'he.r<.:::in the patient has 20 or more 

in.tlam.matory k-sions, 
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30. The method of daim 29 wherein the pharmaceutical c.mnpositlon is 

administered twke daily. 

31. 

33, 

34, 

J5 .. 

37, 

The method of chum 30 \'¥~herein the pharmaceutical composition 

comprises about 5% dapsone; ahont n.R5%.• CRrb·~mer 980, ~lbot!t 25~~ . .-; 

diethylene glycol ll1()m)ethyl ether (DGME), about 0.2% 

methylparaben, about 02!% sodium hydroxide, and about 68.75% 

purined water. 

rech.1ctlon ofatkast lJtMpulopustular lesinmL 

The method of claim 26 w'herein treatn~ent results in a mean 

.reduction of at least 43% of the papulopustular lesions. 

The method ofclaim 2:4 whe.rein said pharrna(~eutkal c<nnposition is 

a semisolid aque(ms geL 

The tnethod of claim 24 \:>,'hz~rein said pharmaceutical compos.idon is 

a. ·crearn. 1otkm, suspension, o.intment Qr spray. 

The method of clain1 24 ';vherdn the phannaceutical co.mposition 

addHiona.lly comprises a thickening agent, a high-boiling, nonionk 

organic solvent, a preservative"' or a base agent. 

The method of chi.irn 24 v•iherein the dapsone comprises about 0. 5% 

to 10~.{) ofthe pharmaceutical composition. 

The method ofdairn 2:4 wherdn the rlapsone is present in a 

micropartkulate and a dissotverl state, 

39. The method of daim .38 wherein the microparticulate dapsone is a 

crystaUine precipitate. 
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4!1 The method ofc.laitn 38 ·wherein the:rnic:roparticuiate dapst)ne is an 

amorphous pr.ec.ipitate, 

4L 

42, 

43~ 

45, 

The method of chJm 24 wherein said pharn.·wceutical composition 

The methmt of d.aim 24 >vherein the phammce~Hica! composition 

comprises about Y}··~ dapsone; about 0,85%) carbomer 980, about 25'% 

diethylene glyc~o1nKlnocthy1 ether (DG.t>&E), about 02'}<.) 

methylparaben, about 0.2%~ sodium hydroxide, and about 68.75~·:(> 

purified ·water. 

The method •)fclairn 24 further comprising ad.min.istedng a 

c.omposition comprising rne.tronida:~ole. 

pharmaceutical eornposition compaising dapsone and a 

phannaceuticaHy acceptable carrier., 

The method of <.:.laim 43 \Vherdn the metroJJidazole is adrninistered 

separately ftum the pharmaceutical composition \X)mprising dapsone 

and a pharrnaceutically acceptable carrier, 

46, The rnethod of cbitn 24 wherein the pharmaceutical composition is 

administered twke daily. 

A method to treat paprdopustular rosacea comprising topically 

adrninistering to a patient having at least ten rosacea lest{)HS an 

efl'ective amom1t of a pbunnaceutical com.posit:itm comprising 

dapsone and a pbarmaceuticaHy acceptable carrier, 
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48. Thz~ method of claim 41, further comprising adrniniste-ring a 

composition comprising metronidazole and a pharma:ceutkaHy 

~teceptabk C&'Tier to the patient 

49. 

50. 

SL 

54. 

The method of daim 48, -.,v'hetein the composition t(Hnerising 

once daily and the c<m~posidori comprising metn:.rnidazo!e and a 

phannaceutica11y ac-ceptable C<lrrier is adrninistenxl once daily·. 

A method to treat papulopustular wsacea txnnprising topically 

administering to a patient having at. least t\venty n.1sac.ea lesions an 

effective amount of a pharmaceutical composition conlpdsirtg 

dapsone and a pban:rmceuticaHy acceptable carrier. 

The method of daim 50, further c-omprising adrninistering a 

co.mpm:ibon comprising metronidazole and a ph.arrnaceutka1ly 

a<:.ceptable carrier to the patient 

The methc1d of daim 5 .l, wherein the composHio.n ~ornprising 

dapsone and a phar:maceutk.aHy acceptable carrier is administered 

once dai1y and the <:.om:positkm C()mprising metmnida:wle and a 

pharmaceuticaHy acceptable carrier is administ,tred once daily_ 

The method of daim 50 \'Y'herein the phammcentkaJ composition. is 

administered tv.hcc daily. 

The method of claim 53 wherein the pharmaceutical corrrposH1on 

comprises about 5% dapsone, about 0.85% carbomer 980,abotlt 25% 

diethyler1:e glycol monocthyt et11er (DGME), abm~t 0,2U,·~ 

methv!p·araben, about 0,2'}·~ sodiu.m hvdrt)xidt\ and about68 .. 7S% 
~ . ".!/ • 

purified \~tater, 

55. The method of daim 5(} \v.herein treatment results in a mean 

redlKtion of at least 13 papulopustular lesions. 
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56. The method of claim 50 -..vh~rein treatmerlt results in a rnean 

reduction of at leflst 43'% of the papulopustular leskms 

a semisolid aqtK~us gd; and 

dapsone parhaHy in a .mkropart1culat\~ form and partiaHy dissolved in 

said semisolid aqueous geL 

58. The .method of claim 57 wherein the rosacea is mild to severe 

papulopustular rnsacea, 

59, The meth~)d of chh11 57 \Vherein the rosacea indudes 20 or more 

papulopustub.r lesions, 

60, 

61. 

The nlt.:th<Jd ofdaim 59 \v·herein. the semisolid gel compo~~itkm is 

administered twice d~t1!y. 

The method of daim. 60 wherein the semisolid gel cmnpos:Hion 

(~f.H11prises ab:e1ut 5~·:; dapsone, about 0.85%1 carbomer 980, ~~bout 25% 

dk:thylene glycol :rnonoethyl ether (DGME), about 02% 

methylparaben, abot~t 0>2%} sodiuttl hydn.)xkle, and about 68.75% 

purified \vawr. 

62. The method ofdaim 57 wherein the rosacea has art Investigator 

Gtobal Assessment score of 3 or higher hefure treatmen.t 

6J. T'he method ofdaim 59 wherein treatment results in a mean 

reduction of at least 13 papulopustular lesions. 
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64. The method of claim :59 \'vherdn treatment results in a n1t~an 

reduction (lf at .least 43%~ of the papulopustular lesiom>, 

65. 

6·''< 
}, 

68. 

A m.ethod to treat msa{)ea co:mpri.sing topk)aHy applying a gel 

compcsitkm comprising dissolved dapsone and a mkr\Jparticulate 

the dissz)lvced dapS{)ne crosses the straturn corneum. of the epidermis 

aml is absorbed into the lo\ver tw(Hhirds of the pHosebacem.ts unit; 

a:nd 

the microparticula.te dapsone is primarily delivered into the uppet 

third of the pilosebaceous unit, crossing the stn~turn c<>rneurn ofthe 

ep.ldenn.is. only minimally a,<.; a soH d. 

The method i:d claim 66 '>Vhere.in the papulopustuhlr n)sacz~a h*ts an 

Investigator (l'lobal Assessment sczm.~ of 3 or higher before treatment. 

The method of daim 66 •Nherein the rosacea includes 20 or more 

papulopustular lesions. 

Tht;: rnethod of claim 68 \Vherdn fhe gel composition is a<hninistered 

t\Vice daily. 

70. The method of claim 69 wherein the gel composition comprises about 

5%, dapsone, about 0.85% catbo.mer 980, about 25;.)~, diethylene 

glycol monoethyl ether (DGME), about 0.2%1 rneth.._vlparahen, about 

0.2% sodiurn h:ydn.)xide, and about 68,75% purified water. 

7L The method ofdaim 65,. \Vherein the rosacea is ocular rosacea, 
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n. The method of claim. 66 \vherein treatrnent results in a. m.ean 

74, 

75. 

78, 

reduction of at least 13 papulopustular lesions. 

The .method of daittl 66 \\'herein treatment results in a mean 

reduction of at feast 43'}'0 of the papulopustular lesions. 

A method to reduce a .number of papulopustular n)t:<acea lesit)ns 

cort~p.r.ising administering tnpically to a patient in l1(:Xd thered~ an 

effective amount of a pharrnaceutica1 con:lpnsitjon comprising 

d.apsQne and a phatma(:eutkaUy acceptahk carrier. 

The method of claim 74 ,-,.·herein the patient has an Irrvestigator 

Global Assessment score c~f 3 or higher betbn~~ treatrnent. 

The rnethod of claim 74~ wherein the patient has at k~m;t tw·enty 

papulopustular rosacea lesions heil':lre ad:rninistraHon of the 

pha.rrnaceulical composition. 

The method ofdaim 76~ \.vherein lh$ pha:m1a-ceutical composition is 

administert..'!.t t\vic.e daily, 

The method of dahn 77 v<therein the pharmaceutical compositknt 

comprises ~h0~1t 5% dapsone, about 0,85'}~ carborner 9-80, about 25'$--(, 

diethylene glycol monoethyl ether (DOME), about 02% 

methylparaben, ahnut 0.:2% sodium hydroxide_, and about 68.75% 

purified wat(~f. 

79. The method of zJaJm 74, further comprising administering a 

c-s:ml:positkm comprising mettcnid<U:ole &"ld. a pharmaceutically 

acceptable carrier to the patient 

80. The metJmd of daim 79~ wherein the compQsition comprising 

dapsone and a phar:maceutk.aHy acceptable c.anier is administered 

48 
Mylan (IPR2019-01095) MYLAN1017, p. 359



360

81. 

5 

10 83, 

15 

20 

25 

87. 

30 

once d~ily and the composition ccnnprising metronidazok and a 

phannaceuth::aUy acceptable carri~r is administered once daily, 

The method of claixH 74 V<'htrein treatment :re~nllts b:1 a mean 

n.xiuctio<Jn .of at least 13 papulqmstular lesions, 

The method ofchim 74 wherein treatment results 1n a mean 

reduction <.)fat least 43%~ ofthe papulopustular lesions, 

A rnetbod to treat tr.dd to severe paptlkrpustular rosacea comprising 

administering topkaHy to a patient in nev~ thereof an effective 

amount ofa pharmaceutical composition comprising dapsone and a 

pharmacz~utica.lly acceptable carder, 

A method to treat papulopustular msace.a comprising ~tdministering 

topically to a patient in need thereof an effective amount of a 

pharm.aceutica! co.mposidon comprising dapsone and a 

phamw.ceutkaHy·m::ceptable ranier t><llO th:m~s daily, 

The method of dairn 84 <.;vherdn the papulopustular rosacea 

co~mprises 20 or m<)re 1esin.ns. 

The meHKJd d claim 85 \'Vherein the pharmaceutical wmpositton 

comprises about 5% dapsone, about 0Jt5% c~trbomer 980, about 25% 

diethyJetle gl)'·cd monoethy! ether (DGME), about 02'% 

methylparaben, about 02% sodium hydrQxide, and ;::~.bout 6K75~Y.1 

purified '>Vater. 

The method of claim M wherein the patient has an Investigator 

Gk1bal Assessment score of3 or higher befbre treatment, 

The method of claim 84 \vhe:rein treatment results in a meil.n 

reduction of at !east 13 papu1opustular lesions, 
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89. The ntethod ofdaim 84 wheJein treatment .results in a rnean 

reductio.n of at least 43%~ of the papuJoptlstu.hr.r lesions, 

90. 

9L 

92., 

A method to treat papuh)p'USt}llar l\)Sacea comprising administering 

topically to <\patient in need thereof an e.fYective .arnou.nt oLa 

The method of claim 90 w'n(~rdn th~;": papulopustular rosacea 

com:prises 20 or more lesions. 

The method of-claim 91 wherein the phannaceu!ical composition 

comprising dapsone Ct)mprises ahNlt 5% dapsone, about {l85~l~ 

carborner 980, about 25~-t diethylene glyco~ nH.'liH.1ethyl ether 

(DGME), about o.n"~ methylparaben., a.bout 0.2% sodium hydrox.ide, 

and about 68,7Y~to purilkd '.Vater, 

93, The method of claim 90, \Vhercin the papulopustular rosacea has an 

Investigator Qkihal Assessn1ent score of 3 or higher befurc treatment 

94. The method of claim 90 \\'herein the pharmaceutical cornposition 

comprising dapsone is adn1inistered once daily and the 

phannaceutkal co.mposid~)n comprising metronidazole is 

adrn.in:isten;d once (!aity, 

95. The rnethod. of daim 90 t-..,·herein treatrrHmt tesllits in a mean 

96. 

97, 

reduction 0f at kast 14 papulopu.stu.lar lesions, 

The method of claim 90 wherein treatment rt~$ults in a mean 

reductiou of 43% ofthe papulopustular lesions, 

.A rrtetht)d to treat an ocular disease o.r disorder comprising topicaHy 

administering to a patient in need thereof an effective mtK)unt of a 
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phannacm1tkat composition comprising. dapsone and a 

phannaceuticaHy acceptable ca.t1·iec 

The method ofdaim 97 wherein the ocular disease or disorder is 

o.c.ular rosa.::ea, 

The methnd of claim 97 \\''herein the oc"tllar disease or diS.t)rd~.r is 

ocular cicatrical pemphigoid. 

1 0 100. 'rhe method of daim 97 \Vherdn the ocuJar disease or disorder is 

15 

10 

selected from th\:: group consisting of conjunctivitis, sclerit1s, nodubr 

scleritis secondary to S\\''eds syndrome, vascuhtis, autoimn:u.me 

·vasculitis, retinal vascuLitis of Eales' disease, uveitis. gram.dnmatnus 

uveitis. p~umveiHs. ocular leprosy~ ar~dmid evenomation,. Bdwet 

disease, linear lgA disease, relapsing polychondritis, peripheral 

keratitis, tube.rcttlosis, Hodgkin ly:mphoma, non~Hodgkin lymphoma, 

T--ceH lyn1phonm. Reiter's syndrmm::, tmnor ofth~;:l eyelid, erythema 

ekvatum diutinum, ~~rQsive 1idmn planus., and pneu.mocystis carinH 

d'K'~mi-d.his associated with AIDS 
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Fidd uf tbe Invention 

25 turnover <)f the upper fbilitde k:ads to ihrrnation of rnkroeom~:;doJK~s which progrz~sscs to 

inflammatory papules and pustuk~s in acne, The eonibination nf !ipkl rkh scburn <wd 

protein ridJ dcsquamatt.xi cdls provides an ideal cn\irnnment fnr the grnwth and activity 
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inHannmrtnry (open a_nd closed comedone~), infla_rmrmlmy (papules and pu~tules) or a 

5 1nnre nfthe undertying factor;;; crmtributing kl acne l'hr itstrcatrnenL There. are n1nnher of 

10 

aU lack either desired dficacy z•r t<.1krabilit;,.' or hZ1tlL Currently available producb include 

ur.rtihklticl> {tupi.caJ and systernir.}, bcnxO)'! peroxide, retirKrid.;; (topical and ~ystt.~.nrk), 

20 inhibiting neutn)phil chcmotuxi~ and reducing generation ofux:-/gt~n frt:c radical~. It further 

.;\da:paknc ill a third gctK~mtion rdin(Jid, vihid:r an .. ~ cornpnunds rdakd tQ Vita:min 

A, and has bcenappr{J\.'>Xi by the FDA fhr tl:n:: trcatcrH:.~1H of ~Knc. <'\dHpa.kne is known t~:.) 

2 
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JO 

15 

25 

hypcq)igrnentati<Jn~ ec.;o;;rna, .xerosi;;;, pnrriti;;;. lidK~n planus, nodular pturigo. ('c:::-:,~rml, and 

rnili<1ria and other dctmatologica! conditiort;;, 

4) The dernwtolngica! cotnpo.,;i!irm of puntgmph 1 wherein !he composition is <.t gd, 
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5) The conrpo~itions nfparugraph~ 1 and 4 <,vhercin the cornposition i~ 05'\~; <N.hv 

dapsone, O.l {'.·~) w,\v adapa.knc, 1.5'~···;, '~ii\'<' bem:y! a.lcoho!, transcutoJ, 5 ·--25~··(, \.v/w PEG 

40t\ OJH ~~{, ,v/v.i Ef:ffi\, and 0.03'% \'!,;'!\>.' citrk~ add, . 

6) The iX.rmpo;c;itirms ofpa.ragraphs l - 5 wherein the iX.lrnpo,<,;iUon filrtller iX.lrnp.ri.'ies 

5 hydrox;,-·1 ethyl cclhllnse 1 ... 41~··;~ wi\v. 

7) ·nK~ <.:ompz)sitions of paragraphs l .. 5 further cornp6sing c~lrbopol980 at 0.5 ... 2~;..~, 

\V,\v, 

8) ·rhc cnmp<Jsition;,; 1Jfpamgmphs l .. ,.'I further com.prbing methyl parabcn. 

9) The C(!mpqs}tions of p11nrgraphs l ... 8 t\nthz~r comprbing lactic <Kid, 

12) The composition of par;:tgn~phs J " 5 vlhz~rdn trans~:,:utol b present in the <Unotmt of 

2 s.;:-;) \V~\v. 

15 U) The <.:<.lrnpo;,;itions of p.un.tgraphs l .. 12 \vbercin <t bnHer .selected Ihxn the grmlp 

-consisting of NHOH, trohuniJK\ a:nd hycn:)ch!ori.:: add is ad<.kx1 tti actiust the pH. 

14) nu:~ cornposltions ofp.;tragraphl> !. .. 13 wherein tl'u:: pH of the compositkm ls 5.5. 

l S )The conrpt.lsitkm of paragraph.,. 1 - S fi.rrther cornprising 2 -- 3 '% hydroxyl. ethyl 

~:c!!u!nsc. 

20 16) The compositions ofpamgntphs l , 15 wl:Krcin th~ cmnpositkm is in the H\nn of 

one sdectcd fll').m UK~ gm:up amsbting of it g'~l, cmubi,m, cream, liquid, ~~~~stc, lotion, 

n-an-ocmuhlinn, mi.c.toemuhkm, rcve;,o;;c enmhitm and hpo,-.omal ;:::re;_rm, 

l7) Tk.~ <.xn:np<.)sitions of pamgraphs 1- i 6 wtK~rcin th<.~ comppsition nwy lw used f(x 

tn:::atmcnt of OlK sdc.cted frorn thz~ group c.:msbting oL~t~r~e vtdfi4'rL~, :rosax.:ca, ator)ic 

25 dermatitis, !reahnent of t::hronic W\.n.tnds, bed sores, kcratosi.s piraHs, ~>ebat::erms cysts, 

inflammatory dqn:nat,)ses, post int1amnu:~to1y hypcrpigmentation, eczmna, xcrosl$, prmiti$, 

li<.:h~~n planus, l1(Jdutar prurigo, ckrn:Hi.iitb, z~czt~rna, and ~':nlli:aria a~K~ ()tlK~r <.kn:n:atologiol! 

condH:Km~. 

18) A 1nethod oft!~.:.~<Jting acne vulgarus 'by upplicahrm ofthe compositions of 

30 paragraphs l ~· i 7. 

19) ·nK~ nldhod <.)f trz~atn.Kn:t <.)f _paragraph !7, \=.'hcrdn the application is oncz~ a day, 

20)The rnethod (rftrcatrnent (rf paragraph 17 ~ \\··herein the upplicahrm is twice <t day .. 
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Fig, 1 i;:; directed to dapsone und adap.ukne fbnnulations fnr the treatment of 

Fig, 2 is directed to V'ariati<Jnsof.fonmdati<.ms for the trcntrncnt ofdcrrmttologica! 

5 crmditions {rfForrnu1a ! ofhgurc L 

conditkms of Formula 2 of Figur( t; 

Fig, 3H is directed tn vari<Hio!1;'> of fhrmubtion.':i f{lr the tn.~utrnent of derrnatnlugica! 

crmditions.nfForrnula 4 ofFigurc i; 

25 

L Agz~nts \Vith bactcrkidal and/or cQmcdolytk: properties: 
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lt other· antitrdcn:ib·ia.l actives that a:re eftbcti\/C against .P~t}cne.~\ 

2, .Agz~nts that inhibit zxn:ncdogs::nc~is by n~ducing pilo!oicbaccous canal obstruction or 

have kcmtolytic pn:)j:X.~rtks such as: 

a.. Salk:y·hc acid (fL5 ··· 3'.'··~, \\·/w); 

h. A.zebic acid (up w 2tYl.·;, w.iw); 

z\ Sulfacz~tarnidc~~mithr (5 ,. l o~hl '-'·'_,\v); and, 

<L other kcratolytk agc:nts, 

3, A.gz~nN that rdtwc scbacczms gland !olccn:.~tior! and z+fect cp1thdial dy'.sqtm:mation: 

a. Rclinol.ds: 

L tn::thtoin or wu~s tNinoic add ~'(U)2 .... ft 1 '% W'i\v); 

u.. Tazaroicne ((1.05 ... (} l ~}:t. 'N/\v); 

Ht />,dapak:nc (0.1 ... O.Y;·~~ \v,\v); a:nd, 

iv. additiorwl rctinoids .. 

4. Topic~d andhiotics for dir:;;ctly kiUing P~ aows: 

15 a c~r_ythr\.nnycin ( l -- 3 '~-~ w'i'w); 

h. clindam_ydn (! ,. 2%~ w·/w'); <md, 

c.. tetracycline ( 1 ··· J!.l.:~' W'i\v). 

Poh.~ntia! combinatinm:; that c.an he n;,;cd: 

20 1. Dapsone (OJ!J~h~ ,.J!Y~\~ \v,\v) +retinoid (~tOtll'};~ ., 3~\. w/\v) 

Ex.arnp!es: 

a. l).~lpsor:te 5~}~ \\.J\\··· + 1\dapaletH.?· tt3 .. ~:.{~ \~-·-,..\~·;·; 

h. Dapsone 5''.--!.i V•/.· ... \V + t.azarot(~nc 0 . .t '\~ '1N/v,·:; and, 

c. Da.psonc 5'}·;, w/w + trctinoin. OJ~--;, •vi\.v, 

25 ::. Da.p.~on.e + hcnznyl peroxide: 

30 

Exarnpk~~r 

a, J)aps<)nz~ :?; .. ;, y;,:/w + h;;::nz{J)''l p(;:n\xhk Y~-:; \V,\v; 

3. Dapsone+ antibiotic: 

Exarnp!cs: 

a. Dapsone 5'h) \V/\v + dind.amycin l'}i_~ \v,\v. 

4. Dap.S!:)n.c + keratolytic <log;:.~nt 

Exarnp!e$:: 

a.. DHfNlne 5'l,.·;, "'}./\<,;· + i\zda1c acid 2JH·~~ '.v/w .. 
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The concenlmtion values(,,.,,./\>,-') in pHrenlhesis n.':pm~c.nl preferred cmKcntration; 

ho\vc">·er, other c\meentrations '\/i.ducs fw/v) can he used dcpz:ndcnt on the fbm:rulatio:n 

15 ofthe l\vo actives also resnbng: in redm:cd skinpendration uftbe actives. 

20 is in part a:ttributa.bk to the U&~ <)f<KklitiumJl CXdptents U~olubHizcr&) in C<.HnbinatitH1 \vhh 

dicth_ykmc g!ycn! monoctbyl ether (''DCii\lE''} in order to ~~Jlubi!.izt.~ dap&rnte. Addition of 

present invention is directed to topical dapsone and adapalene formulatirms \vhich arc 

pharnu.u::eutic<'!! productc; applied ln lhe skin. 
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T;:tbk~ J: E~;ar:npk~ Extipicnt Compositkm RJmgcs Utilized in l\d~~pa!cnc / Dnp:;;onc 
·ropica! Fom.1ul~tt!.ons: 

! l'knzvl akoho! Prt"s0n'<Hiv'~ ! ()_5_.5 i 
!"\1;1i~~T1}~~~::~-i;;~:~--------------------------------------------r------------------~r-;\;;<;~:~:;;-iF.:c------------------r~iT2o_:J __________________________________________ i 
~~~~~~~~~~~~~~~oA~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

! h<:.)pvJ Pan~ ben Pr>;;i>l.:~rvati ve ! tLO !-- .1 i 
! Hcnza!kunium Chkrride l Prcse·rvativ'~ ! OJ --0.2 : 
!•·-~;-.:··~;~---~-.~---·:··-.:~-.~------... ·----------------·------------------------------ ----------------------·--------------------------------------------t-~-~--~=---.;--~-----------------------------------------1 

: S~.-H-l)l<_.. Al.-!d Pre-servative 1 (U-..::. .. , : 
: .... ~ 1 , ·r ·~: . ~ ... ·"'!.("' :: i (J ~/>.:cn:H . ·JU!l1CCt.ant i i ·--· ,~,.' i 
(-~~ ............ ~~""'--..~~~-..~ ... ~ ......... ~ ............... ~~--... ~~~~~~ ...... ~~~~ ...... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ~~~~~~~~~~~~~~~~-....... ~~ ......... ~ ... ~~~ ............... ~~ ......... ~ ... ~ ...... ~~~~~~~~~~~~~~~~~~~~~-t .... ~~ ...... ~~-....... ~ ... ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~., 

! Po!yvbv! akohol fUm fbrmim~ l 1~30 j 
i \\·'mer \h•hicle i 1 ~ 90 

ti~~?3e!~I?.I~;~;;ii~~!~1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~l~~~~~~~~~~~~~~~~~~~~~~!~~;~I~~~!~!~~~~~~~~~~~~~~~~~~tQ2?2t~~~~!1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 
! Cit.rit Ad.d A.ntio;;:id~nt l LLO.l5 " fHl6 i 
! Hutv·tatcd hvdnxx.vtoh~enc i\.mioxidant l OJJOS ... 1 ! 
~--:i~~;i~a~~i-t;tfi~~~-a~:~;~;:~~~;-i~~~-;i(; ____________________ ~"-------------------~\-;;-iT~;-~-i~i;~j;-t·------------------ro·_-i)T-=i:}~-2-5 __________________________________ ! 
i n, ..... ,)'tl o··• !!••*'~ .'\ "'-'j•~x·'l··,-{-,x-~t i n <) l fi ·1 , .r ~,,<_~··) .~ b"-<~ .. < ... b-v r .... ut- .o:..•.: .... ,.,..,:.-.,~.~~- ~ ~J~\.. ···· ..... ~, 
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Tabk 2A; Adapaknc! Dapsone Topical Formulatkm:-;; 

··~ 

~:I~ir~~!i~~~i::::l:::::::::~~~!~~i!!!:~::::::::r~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r;~;.!~v.~;.~:~!Ei~:0~~::~z~i:::::::;:::::::::::::::::::::;:::~::::::::::::::::;::::::::::::::::l 
Dar:<wn=:. A<.:tn-e I ::> 5 5 5 I 5 I 5 I 5 I ) i 5 i 

-~~~~~~_;~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~{~~;~~~~~~;;~~~~~~~~~ ~~~~~~~~~~;;~~~~~~~~~ ~~~~~~~~~~;;~~~~~~~~~ ~~~~~~~~~~i;~:~~~~~~~r~~~--~~~~~:-;:~~~~~~~~r~~~--~~~~~:-;:~~~~~~~~r~~~--~~~~~{~~~~~~~~~~1-~~~-::~~~~:-;~~~~~~~~t--~~--~~~~~:-;~~~~{ 

Ar.;tl.V(~ I ~JJ "" OJ "" OJ y,_, OJ /f) I OJ ~/0 I OJ~/); I 0, .1. ;, I {lj ~., I OJ~-} i 
''VilXJ)aler'{' ! I or or ~)~· ov I tw I or I or I or ! or ! /. .'i.- . , ( • ,( """ ! - -. 7. . 7. : 7. : - . : - . ~ - . : . : 

1 t} 1•v •;· 1 ,;;,: (J. 1 ,;~ (J. ,~(It: 1 r1: ,~ cy 1 r1: ,~fl..-: 1 (J' ·vy 1 n 'i cv i rJ· ·; <)/ 1 
~~ ..... ,/~) "\ ..• ,,/,} •··..-1•) ••• ,,-U : .• ._.,c() :••·,,·{} :·••·.-~<l ~';./,.,,··H· :),,.._._c·n: 

----;-~--------------------------- ..................... ~:---::""------:---;---:------------t--::;~:------------- --;;-(:"":------------- --;;-~------------- --;;-f-;-------------~(--::;:;:-------------:---;;-;:-------------:----::;-;:-------------r-::;-;:-------------:---::;-;.:--------1 

QJd:hyk:nc ,.>olubtl!Z!ng I .:.) LJ L/ LJ I ") I ") i .• ) I ,,) i ".) I 
1>1''''<')! 1> p·""lt - I I I ! I ! ! ;......' 'lv.- -t·::o.,.;..'v·-t.. ~ ' ' ' ~ ' : 

;~-~;-w!(Y'fh<>! ·-· I I I ! I ! ! 
~- -- _. ·-·- v~- ·-J · j i i i ! ! ! 
et!v;;:r I I I i I i i 

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ,,,,,~,,,,,,,,,,,,,,,,,,,,,,~,,,,,,,,,-~o-,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,+,,,,,,,,,,,,,,,,,,,, .. ,..,,,,,,,,,,,,,,,,,,,,-:-,,,,,,,,,,,,,,,,,,,,,~,,,,,,,,,,,,,,,,,,,,,-:,,,,,,,,,,,,,,,, ... 

!knv:l Preservative I L5 L5 L5 L5 I L5 I L5 ! 1.5 I 1.5 ! - ! 
,.\k<im! I i i i I I J 

s ! l T ' I l. "') " . .... ') I l . I I • ' ' 
_ . . __ G u Jl 1nng I _:.., Lt L~·- Lt i ) 1 - i - 1 - 1 - 1 

pf.{ l ,.,f!O /.\ W'H! I • • ' • • ' 

------~-~------~------------------------~---:~--~:-::-.;--·:-----------1-~---------------- .. A ...................................................... J .................... l .................... ], .................... ! ..................... ] ............. J 
Solnbll!Zlfll) I "! ·t ~ ~ I -~ I •· I •· I -- I •· 

- • ·' ' j._. . . . . ~C. ~. ~~ ! ... . i i i ! ! 
! .;l<.:lw ''·<"'!J ,\nv·nt I 1 1 : 1 : 

• • ... . !;>¥ I I I I I I 
-.. ! . 'l' , I I 1 ' I I I I bO t!bl tZ!tli-1 I • •· • • I ) I ·• I ·• I .. I .. r) i •r• ·'!f•<"1 " I I I I I I . ,j,_,}H -'J .:\ . ; • I I I I I 

l~fw'~rb-~d~-~ r. #.g.Cfls. ! i i i ! ! 

.;:.:.~~---:::.~::: ............ -------:~--~-:--:--:.·--;::·;:-----------+-------------------- -------------------- -------------------- -------------------l-------------------L~--;-------------l-~~-~-------------l·--·--·;-------------l---------------1 
f'r'lpvkrlt' ~,oJoblLzuw . - .. .. .. 1 h 1 . (J ' 0 1 J f; ' " · 
·.-~-\-.. ~- • • .t ,.,_ - • ~--- -~ ! i i ;_,., i # ! ! ! 
tJ!yw: At<~~nt 1 I I i l .I 1 

--------·-------------------------- __________________ Q __ ·---·-------------~--------------------- ·-------------------- ·-------------------- ·--------------------··--------------------··--------------------··--------------------:---------------------J-----------------1 

(!hax:rin Hurn<:xJ.ant I - - - - I - llO ! l!J I 2 ! - ! 
-.' 1 , > , I , > 

S ! ,, -~· • I I I I • I ·•. I 

~wpmpyl o UI)UVng 1 · - - - 1 -- 1 -- ! -- I - ! ' I 

·---~~~J(~~~=~~~~~~~~~~~~~~ ~~~~~~~E~J}~~~i~I~!ii~~~~~t~EiT~~~~~~~--~~i~?lT~~~~~~~- ~5i3iT~~~~~~~--~~EiT~~~~~~t~~3iT~~~~~~t~~3ii~~~~~~t~~~E~~~~~~~li~3ii~~~~~~~t~~~~~~~~~j 
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k~;: 

-~ --··~ ...... = +>. 
(:-._ 
No 
· .. ~ 

"'!:~' 
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~ 
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Active 
/\ctivc 0.1%~ 

I 

O$l~··Q 0.1%~5 
or -or {)!' 

O.J!% 0~3~~{~ 03% 
l dicthykne Solubinzing 25 25 25 
I gly>.:ol Ag!i.~nt 

'~~~~~~~, monmtthy·J I 0 cthz~r 

40 
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Hvoid dumping. l'vlix vigorovsly at room krn:pcraturc nntil a tmifbnn h.m1p~fn:.~e 

e \\'bile mixing add suffkient ;;odium hydroxide to achiev<:.~ >J pH of 53 tn 5.7, f'>Aix 

w 
b. 

c A,dd adapalene w mixture in step b; 

d. 

!5 
.·~ ...... ~ 

until uniform. 

12 
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H, \Veigh Hw Transcutol into a kettle, A .. dd !he daps(ntc, propy·kne glycol, 

poly-ctl1)"lcnc glyco.l 400, hs::nzyl iikohul. Stir ·with pmpdkr rnixcr at :room 

temperature. \·hx until diss~)!vcd: 

b. A .. dd \vatt.~r .. ED'L\, .;md (:itric acid to rnixtun.:.' in step a.. f\:lix until dissolved; 

5 c A.dd adapaletH.~ to mixture i.n step b; 

<l. 

!5 

b, 

(\ 

,. 
(!. 

20 

C, 

unb! unif<.1nn. 

Hvoid d1n:nping. l\Jix vigorously at room km:pcraturG nntil a ;.mifbnn !ump~fn: .. ~c 

dispt:~rsion is achkvcd; and, 
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e; \Vhi.k~ m.ixing add sulTicient :sodium hydroxide tn achieve a pH of 53 lo 5, 7. lvlix 

unt.i! uniform. 

tokn~.bilhy <)ftJw produ.::t can b<:~ dctcnnincct by assessment <)f skin dryness, irdt~~.tion, 

20 

14 
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1. ,Active ingredients encapi'iulatt:~d in rnicrn beads nr adsorbed on rr1icrosponge can be 

Us(x! Jbr control rekasc a:nz! in addition !:iOlV\~ any incornpatihilii}' i"s:ucs bz~t\~'cen 

4. The app!.icatirm i~ preferably once a day nr rno.re thxru,::nt depending nn the desired 

5 effect 

A.pplication of the l'i.mnulationc:; (Jfthc present i.nvc.ntion: 

Exampk #! .~ Aoplication of 0. J '}i.~ .\,/i\v adupak~nc .of Fonrmla l in Fig, 5 

At 17 year okl Caw.:a:,.;ian male patient su:ffers acne '>'ulgaris H·idi a c•:Jmhimtti{ln of 

inflammator,y and non-inHamnmtor:y k.sions and applic;,; a 0.! %, w .. \v adapa.knz~ 

JO fbmlt~bticm according to fbn:nt~btkm #1 in Fig. 5. Thz: l7 year ~:)k:! Hl<.)k patknt applies 

the !t l (\) \v/>.,;\· adap~rlcnl.:.: <.\'.lmp<)Sidon of Forntda l onec dHil;>" for 12 v.·ccks. Afkr ! 2 

!5 

o\·ecks, the 17 yem' old rrmk patient ex:pt:riences a :32'\~ reductkm in inflm-:nmatnry and 

no~1~in:~1aJ11rrutt()!:.Y l(~Sit)nS,. 

.inHatnmatnry and non..,inHannnatory ki'~ions .<.md applies K tLV~·S wi\v adapabne 

Jbn:ntdation accon:.hng w Jbn:nulation N1 in F:ig. 5, Thz~ 16 year old J(~nmk patknt 

app!k~s the~ 0.3'% w./,:v· adapak~ne cnmposition QfForrnut.a 1 ~mcc daily H:H· L2 \'\'l:~eb. 

,\ft~:.:r 12 week>, the 16 y~:.:<~rold tcmak path:::nt cxp<::~ricm:.~es a 4 J i~.·~; r<:~duction in 

20 infhrmna!ory and nzm-infhmmatmy kz;:ions. 

Ex'umple #3 .. , /\pplication ofO.lt}·<~ \V .. ·\v ad.apaknc nfForrnula 2 .in.Fi£. 5 

/.,. 23 yew ok! Africa:n··Amc~riom t~~n:nJ.k~ patknt Stlfri,;rs a{·ne vulgar!.<;, •vilh a 

cznnbinatkm {)f inHarnnwtor)·' and non:-infhr:nrnatory lc~Jons <md applic& a 0, l ''.·{, '''ii\>..i 

~Kl~tpakne fbrrndation according tolbnndatinn #2 in Fig. 5, The 23 year old lernaJc 

25 patknt app!it~s the 0.1'}<~ \vi\v ;:J.dapak~nc ''on1pusiti-on of Fon:nula 2 one<-~ daily fi.Jr 12 

~vceks. AJkr 12 ·1.vcc~ks, the 23 year dd t(~malc patient cxp>::rk:nc<::\"> a 24 !~.--; r~xhwtion in 

inJlarnrnatory <md non-lnt1Hmmate>r.Y lcskms. 

Ex:m.nple #4 .... Application offLY''b >;v .. '\v adapaklK~ ofF1'.1rrnula 2 h1 Fig.. 5 

A 19 )'C~rr old Cmww:;i.an l~n1Hk patient suffer~ acne vulgarLY lt:ith a com.hination of 

30 inf1ar:nma1ory mx! mw~in:f1m:nn:uiiory ksions and applks a !J.:H·~) \viv...' adapik~n;;:: 

t(:~rrntd<.Hhn (:te(.:(Jrding t<) i(:;irrntd<.Hion #2 in Fig. 5, The !9 y.:.:<.tr old thmk: patk:n:f 

15 
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<ld.apalenc formulation according to formul<~thm #3 in Fig, 5. The ! 8 year old male 

tbrrnulation >':Hx:ordingto forr:rmlation #3 in Fig,.\ 'The :n y{:a:r old .Patient applies the 

25 

Mylan (IPR2019-01095) MYLAN1017, p. 391



392

Exan:rplc #9 m AnpH·c..a1ion nfO, I'}l; V\//W-t!dapak~.ne of Formula 5 in Fi~:t. 5 

./\ 16 Y"-~<1r oki Cam .. :a~ianJ(~rnak patient ;:;uff(~rs ocne vt.ili:ari'{ 1vith a cornbination of 

int1amrnatory .and non"inHammator)'' lesi.on.s .and .applies a OJ% v.;ivv atLtpaknc 

thrrnuldinn actxrn.hng to thrrnula!inn #5 in Fig. 5.. The J (,year old fcrna!e patient 

5 applies the 0 .. f'}<~ \V/\v adapakm.: c~JIT!f1'X';ttion ~lnCii.? zbily fbr 12 W\':d~.~- A.fkx !2 week'<, 

th<:~ p:atkmt cxpcricm::cs a 27 ~{, rcd~Kt1on in i:tl!1an:nnatnry and non~inth1n~matory 

JO A. l9 yc<tr old C<.m<:.:<t~ian fb·nak patient suffers acn<~ vut;<;;art:s· with<~. CNxibin<ttion of 

i!JtlanJrnatory <md non--intlammator_y lesions .and applies a tUn;:. w./v-i m;iapaknc 

forr:nulatkm. Hecording t() formulatkm #5 in Fig. 5 .. The 19 y·ea:r old female patient 

applies the ()J<;.-~l V.//\V adap~k~ne c:.ompo&itlm1 l\-''iCoC daily t;:n- 12 \VCCk:-;. A,ft~~l' 12 \'1/Ceks, 

th-::~ patient cxpchcnccs *t 38 ~-{• rcdu(tion in inn~nnm<.~tory· aM l'lOn"intlamma.tl;:llJi 

15 ki'ilrms. 

Exarnpb # 11 m Arm! kat ion nfO. 1 '\~l <:vlw· ~Klamtkne of Funnulu 1 in Fig, 5 

/\ 37 Y"-~<1r oki Cam .. :a~ian nw..k patknt suf:tl~r~ from rosacea and applks a 0.1('··~ V/.iw 

adapakne fbrrrmlation according to :fi:.m:nuhitinn # 1 in Fig. 5, The 37 _year old m<~k 

~mtknt :appliG$ thG OJ 'hj v,·/•v adapak~nc \X)mpo~itkm QfForrnub 1 once (ktily fi:R 12 

20 weeks. At1-cr 12 <">'ccks, the 37 )'\~.ar ;::~ld. male patient cxp<i.~riences a reduction in the 

syrnpHJl:n.s ofrosacz~a. 

l7 
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Claints.: 

5 2) The zkrrnatologicaJ cnrnposilion ofchrin1 l wherein the l cornposition compr];'\es 

15 

20 

5{}~~ ~\V/\~/ dap.snne Hn.d tt 1 ~{~ \Y/\~i udapalen(:~ and :~.:5 11scd .:H:lr t:hG trcHfrn(~.nt of iJcn~..:~ vul~~C.{~tf§·, ·' 

J) The derrnatologica! t:omp!;}&ithJn of thhn 2 wherein the conw.ln&itkm b OSh.' \"S,'/W' 

dapsone and 0 .. 31
}(, w .. \v ad~pa!cnz> 

5) ·n~z~ ~;:ornpo.sition of clairn l <...vhz~rdn thz~ composith)n is 0.5~{. w/w dapso~w, O.lY·:(, 

wi\\' adatwk:~nc, 1 . .5<\\ ,v\v bem::y! akobol, tnmscutol, 5 ... 25'>.:.;, ''•i/\~' PEG 400, OJJ l '}(. -;,v,..\v 

EJYL\ and 0.0.3'~ .. ·;, \v/\v citric acid. .. 

6) The cznnpositinn z)fdairn 5 v-ihcrdn the cmnposition further comprises hydnJxy! 

l J) The cz)mposition of cb.!rn 5 t\Jrttu:.~r cornprising zhrn<.~thyl bosorbidt~ m 5 "' 15~··~~ 

\Vivv. 

30 12) ·rhz~ composition ofdaim 5 \vhz~n::in tnm.s\:;uto1 is present :in th>: r1mount of 251~·;, 

V<'/V/. 

13) The composition of cl<J.im 5 '"'·h,;.:rdn a buffl'.~r sckctcx1 htxm the grvup consisting of 

NHOH, tro!ar11inz~, and ll)'WOd11ork itcid is addt~d to HcUusttbc pH. 

lS 
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j 

16) The composition <)fclaim .! \\·herein the C(lmposiUon blin the f(wm ()f one sck~cted 

from Hw gmup zxmsi~ting nfa gel, crntl!sitm, crearn, liquid, paste, lotion, !Hill\.lern~!lsinn, 

1nicro~mulsjon, rcv(~JSc l::nnJl.sion ~md Jiposomal cream. 

one c:onditio:n sck\;td fron1 the grz-n1p consisting of ,'~CI'If wfl~i?"~.:lris~ rosacea, <:l.topic 

dcrm.atJtis, treatrncrH of chronic vvounds, hx! sor:.:.:s, komtosis pira1is, ,?;dJtKeous cysts, 

inHa:tmnatnry dermatoses, post inllarmnatory hyperpigntc:nt:at:ion, cczcn-:m, xerosis, pruritis, 

hchz~n planus, nodular prurigo, <.krnmtitis, eczema, and miliaria and. other d.cn:natnlogica! 

!5 conditions, 

19) The rncthod oftrcatn:K~nJ ofc!airn 17, \'\,'herein the <Jp:plicatkm b oncZ'C a day, 

20 
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Fig. 3A 
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1."1'-Jl; hi-.t'<.)pe<Wl (AT, Hri, HG, CU, (Y, ('l, N:, l>K, Eb, 
ES, .H, FR, GH, GR .. HK Hl!, !.F, IS .. rr. !..1~ LO, L'>/, 
~<!C, 1<-·fK, MT, 1';.1., NO, FL .. PI, R{\ ~E, Sl, ~K, S)>;.{, 
TRi, OAl'I (In', BJ, CF, u;, CI. CM, G,'\, GN, GQ,GW, 
Ml., MR, NF, SN, TI\ TG), 

l'l~bli'Shtd: 

35~U~R.~ 'o"-"-"""-"-"-"-"-"-"-"-"-'-""""' • • • • • • • • • ·•••••••••••••••••••••• ••••• ••' ,,..,_...~,~• • •••••••n~~~~~~~~~~~'> 
(~7) }\f~~~-n~~·t ~!~)~i~>;;;~J ~~'-Ytli.r:~~~t.il.)ns :an:~ .pr~>(:j,d ... 
)~''i) th~t t~a:.:);: \..}..~..:,-.·,, \)r BR~rt:: ::_;i ~R k~:-${ ·OU>: j!~~.":$.\JB."' 

~~j. ;,.~~~.\': ~ . .:r _ph::~1~Wl~:(;,U~-~~.::;J ~~.k\ (:nd H~ .. ~1tiy ..... t(·l 
::rn~xh:n.n:C?t;~ ~~_f<);~;\Jin .. ktx~ P\tP \:o..·hk'h 3:;: a~'< x•ff~~-: ... 
t~Vt": :·hic.kc::':-JJ.-el' -~.n "l::!;..)~ · j~j"i;'l{ "f~J:l ~ystt~O);$, fr~ p.r{'! .. 
{~rred ~~n~lx>thn:c.c::J:t~·~ tb.~: ~~~d hs ~ hydro~y ·~i~jJ 

*.:K 
i +2~C 

J25Q~1 .;i +~~~.c A 

I //": 
3n:-UO~.i .i',, / : 

n~.(~; i ~~...--~-1 
2,S,>Jtl<) ~,~~:::::-~--~:!r--_...---""""5------..._.,-.._~: 

r 
-~~).,~)~~) J"-' __ "o"":'""""""o~~'-""""""""o~••••••u .. o . ._ ...................... , •• ,.~~~••~~••••j 

~.~:::;~~.tf~:~~~;:);~~~~:~l';;~~~;l>;~~;¢ )~~::~i~:~~~:{~l;,;;:· 
t~t~itt~l.o.:: :iH' \.t~0 .;_-m th(:. $kift!- .h:;'tlt., -&C;3-.~P:- llx~l~ {$f 

Hps. /\l$(.) r.~)';:·id~x} ~$ tht a:~~! (·~f·~1w ~opi:.~::.:'li t~~-m-

pD;~.hic)ns· i\) d~:ih"~:r ~h~· "-{~~kl(~) ·~~~ trw ~;kin.:. tn1.~r;o 
·:K:-:-:.1~$~ t(~~-:{~ o.r Hp~, l~~pt~;.,~illily pr:::.~i.nrc-d t~ .:::: n:,.:,;: 
l.i.~ n>Jnt~,~ ~~ti.:.::lti::m ~w:.d ~tll~g~Hg ,~(l-Hij)~5{~~;J h~ aH 
equi\:dt::n~ C<!tnp~'j:-:ili<)n~ ·nr~; ha.v.ing hgtttJy~.· t5 
:rt'tt!{i:t::n~t~:~y ~~-:::<>.o;sJh:tk-t~d f( v.P. 
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TOPICAL PERSONAL CARE AND PilAJtMACEUTlCAL CO.lVH~osrnoNS AND 

USES 'l'HJ<:RJUW 

VlKLH OF THE INVlU~TION 

, ~ . ' . . . , l , l ! l' 1 .l . ' , r ' ~ I ·~:· , ! .~ . I' ·' ' m:Ha tJr ~:me p.nat·m;:tc<.~UHC<.ll a<:l<., <'lm. 1g1K Y'' to HlO<H~mtely Cf<.)~SimKeu tJ(} y(Jv'~\·ItlY:~"'i~pyn'DlK~n.nc,~ 

("PVF"). 11le Iighdy~ to .nxHicr>':'Jdy crosslinked. .PVP has been found tn provide tmiqm~ ihkke:tthtg 

em~~.~ts in <itklk systt~ms that <'U'<} ~~s{mtbBy stable (e.g, do not phase se.par111e nnd mainn1b 

rheobg1c~d prop<.~rtks) ev\~n ·with pri:do:nged storag.\), 

l001l2J 1\'l.r\ku!~dy~ the bve!llim\ rdak~:S t<.~ ihe cnn:lpnsiH~ms having 05~Y~ (%; w/w) Qf m~J!'(~ 0f ~t 

least one personal car~~ a~::id or 11hannacentical adt:L These <::nmj)l)sitions ideally have an adclic pH, 

't:spedully a. plJ kss thml 6~ and .llKWe rwotl:mhly a pH ks~ tbm4, and et~pcchHy ptdemb1y less than 

2, These t'hrmuhltkms find applkn.tion 011 the ::;kin, hair, scal.p, f<l,Jt, or lip f:!·f atl mmnmal. rwet~ruhly 

r.mm, as <t ~mt~othi.ng coutp)siHon~ a moisturizing c;;mwosHion,. a &ci11 Jitming comp~:Jshioa_. ~~ skiu 

light.cn.!ng cm.npns:ition, an ~lgc-spot cnmpr}sltinn. a sh<.mspoo, (Jr a crem11 t}K :use around H!G eyes ot 

[0!103} St.u:pdsingly, the topk&I cnmp<Jsiticms cles.crHx:d hr~rdn ddiver the persr.ma! C<lft~ and/or 

ph<~m;tu:.:eutk:al acid w:ith tcdtlt~cd skin i:rrHt:itiOJt, a ~:dgnifkant hr!i:tlkthn:nlgh !n this fleld wlK~-rc 

d:iscomJbtt issues are wdl knmvn. 

!lWtMl 'Iopkat pcnKnlai ;:}t~re. and _ph(ntr~uceuticat colnpoJ:ihions ~m~ products consumers around the 

g:lobt~ !mvt t~m.n(~ tn dqn::nd tmd rely nn fht the innm:tterahk bcne.fib they impmt. S<lld hoth hy 

prescriphon and over-thc-co1..U1ter (n<xn-pres.ctiptlve), tht.y are applied to the exterkw ()f th<~ 'txn::ly to 

the skin, $C<t1p, hair, r~~et <:lnd Hps, They :may be cosmch<o 1n eH)ct, n.wan.bg fuc:y irnpart pdrrmrHy 

a(:sthc\ticaUy lxmd:1ckd r·.::~;ults (Hke rrdnitni.zirtg nw~ lit)es ~md '<Vrinldcs), OT they rnay relieve nr cum 

dinlc.<J.t con:ditkms (like ~cne vulgaris or 'Nar!s)~ \W J!lli sorne·whcre hetwee:n the cosmetic ~md 

m-ed:i.cH11ndications, A.cn1ss HH these use-s. l1Kmy ditlcmnt prf1duct fon'l:.U~ are ~:mploy1:':d:. a:nd vHty 

Sl)HSTTn:n:E SHEET (R{JL:E 26) 
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[HOOSj It has bs:~en kt:l.mvn. lhr ~:oome thri.e that acid_ic personal and phartn.~{::t~utkal C(Wnp.ositions 

dicit spe<.:bl rt~txmsN3 \Vhen clpplied hzph:::ally, ln thi~ broad ctmcC;pt, the t(:rm low pH lneans 

having ~ pH td' 6 {ll' k~ss, .More r.~articularly, bw pH eomrnx.H-ions ~'<1n ~-~mst an increase in 

epidermis t\Xft:1llation to nlleviate skiil cori.rlilions (e.g,, hyperk,~l\'ttt~sis, dryitlakyiitch)' skin), 

enh<tn<:e rnoisturiz:a.tkm t~) hdp mi:nhr1ize tbe Hppe-ttrm:J:ce of lines nnd \vdnkles. in~orettse rlen:nal 

tNckrt~.~-,~s, and increase dermal petfuskm (vascubr effects)- A n.}'<'kw Z!fth~sc a<.~dlJI1S as rdak':(l tt) a 

partk.ula.r typ~:: ~Jf .adds1 hydr~>xy acids ~md mtinoids, is pmvfdd in RarnmH.~-Silva, ef d .. , ''HydnJxy 

adds m1d rethll.:>lds .in <>Jsm~tk.s,~' Clinlcs in Dermatog,, 2001; 19A60A66, v,Jtkh is hachy 

inc{>r)XIratcd in its {~ntirety by rell;::renc~, Aho~ an iusttuctiv<: review of alpha hyd:r:::~xy adds, 

indudlng thii:: types* medumisms of actkm, ionnulatkltt;~ and trtXth:ncnt results, is pnw~id.(;.'d by ·van 

Scott~ Kl, "Aip!Hl~hydmxya<.dds in tb;:: trcntment l.Xf sign:,; i)f plloinuglng," Cilnks in Dermat., 1996; 

14: 217<126, whkh ah~o is inco:t'PtH·~~ted in H$ entirety by reference. Thi!:i m:tk.!c recognizes pHs in 

[iHW6J \\fhlle hw' _pH topie<:;\ ~~-omposklons c:a:n provide nse.:J'ol b~_ttdit~ tn the consm:nz~r, tlK~),- can 

pns(: l'~:;al ,;::halkngcs to t}Kl formulation sclent!st,. ptoductiun statT" ~md even the wmwmel'- h is ·weH 

appreciated by one ~kiHed in the art that l!)\Y pH t1uk!s ca:11 he dU11<;ult t{r thicke,n, or to mdntaln l.~ 

stable vis~os.ity and/or pit Thickc:ners (:ommonl.y used b low pH qste.ms inchde xant1um gwn 

and IXSagn<.!shun ~Jumbum smc~~te <.::;:.Hnbimltimll>, At addition k:vc!s tn creait! ~'thh:k'' or i<stifr...,' 

con~lsi:endes, these thickr:ners may c-au~c pining (locU:lizcd i1)nrmb.ty incompatibility t1mt lw.d,-s tn 

~x>~gulation) or impart ~n: lmplt<-~Sm1(, stringy tt~-><tnn~ tc1 the end pmduct. 

Thdr 

n-:~.antrf'a.durers u~uaUy recomnlet)d dl~pen>J1lg them in \Wlter and then n<.m1rn1i::d.n,_~ 1~) <'!t!~tb a desired 

vbcnsity target, \Vhich simply is not pos~~ih!e ·when the prodtu.~t inherently n:~m.ains stn:mg1y addk. 
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jflt)t}Sf Other thickcm~rs. arc k:nm.vn, Fnr {\~in~nple, Cmbnpol~ Aqua S.F~ l, {.!. lightly crosslinked. 

acry.late copdymer is sold by The L.ubdzn! Coqmration, Pr~>dw~:t hlfhnnHtiz}n indk~fes H is 

cff~:dive at H. pH of ;3_5 ~tnd higher, Abo sold by Th<:~ Lttbdzz)I Corporate is Carbop<)l,z. Aqna CC 

Polyrnet~ a poiyacryhle~l ct1lS.spo1y.nwr~ The pr<xlucr wititz~ paper tecormn.eJKis neutmHzi.n.g the 

p~)Jyrner b:.~t\wen a pH of35 tt) 4.f), and, nptkmaHy, the pH. <.~an be :ac.Uustt:d (highe(l b~, Hw addition. 

of b<:ii<ie, Ho..,vever, then:~ shU rer.n.Hl.ns a nt"\ed for a th:i•~kenlng a~wnt tlmt is ·effective at pHs of 6 or 

l<e%; tn(>foe J)l~Jen~Ny at very lmv p.Fh~ z~r 4 n.r less, ~mdespt--ciaHy .at cxtr-eme1y1ow pHo.f2 o.r le.s..'l. 

!0009) .A.ho knmvn h; U.S, patent 5,422,1 i 2, \vhich discbses a thkkener systen1 induding a 

cm:nh.\natioR of xantlmn gum~ n:tagne:s!um ah.Hninu.tu i.dlkat!;:'l ~nd polyiK>ryhm1de, The c~)n1pt.itdti~)·HS 

are th~~ to be pt::rticulady effective at Iov.• pB. used CSJ~dall y lbr thkk~:mirtg ~~lpha~hydrnxy 

~~arboxylk w:::ids tmd ~alt~: ther~~of Typ1eany~ mngt1csh.1m dumim.Hr1 :>Uk:ntes have u recm:nm~mdcd. 

tJ:H mnge of about 42 to 52, and typ-lcal.ly are not the c.h.~::~ice thkk~ncr for vety low J1H systems, 

{0010} ShnHarly, LLS, paten!: 5,874,095 dahns .au enhanced sk!n penetration systen} cmnp.dsing t~ 

nonhnic polyncrybmide of high m!Jlecular v..---cight, fnr ilnJ}roved tGpkal ddivery of drugs at lmv 

pH, 

6A36,380; 6)97;281; 6,333Jl39; 6,@5,952; and 7,Hl8,860 <~S rheoktgy moditlers nr lhkkenen: in 

persona! care pnxbcts, 

[00131 U.S tmk:nt HppHcation 2003/0 fJ t{620 t~mches a. th:kk~nlng ~ystem tbr t.Xlsmetk 

cnrnpnsllim) ofknN pH, cnmpdslng a pol,y~ue\~kl.r.\de and tmrate copolymer. 

[(l(H4} Poly:m.e:dc thkk<:~ners: fi)r ~~klk ~mrf~~tant c<:m:wo:Htt0l1$ are described by U,S, pat<:mt 

4,552,685, and by U$. ptlt<.:n.t 4,52.9; n:t Ilc~'\'Ve:~.'er, these ackl.h.H'hkkened i:<Uh!tklllS require h1gh 

levds of surfaetant in order to sf~lubWze tht~ cotKllymer~ and they tm:ve l~igher vi~cositi:es at p.H 7 

than \vhcn th<.l pH h lmvered h~to the addle. rq~ion. 
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{00!5] i\S ~ho'wn it~ thi~ M!rnn:mry, there rerrutin~ a stn:mg f!¢mand. and r.!J~.ed ibt ~~ thickening 

material for lt>\V pH, very lovv pH. and e;drernely lo\v p1:1 syst(.ltW~ }XUik~uhn·ly one that maintains 

stnbk viscosity, pH, and prei:en~hly viscosity and pR Preferably, this thk:h~nct .is easy to handle, 

:readily dfsptn'>ibk, ~md J:n'O\.'ldes srnooth, thickened con~i;:;tcndes, "vHhuut !xing stringy or c1'e~rting 

piUing, 

f0016l Imetest in th.tck{lning a..::h!k. compn~h.h:ms st~~ms. in part!- from the grmvth of ttdd pmdncts 

th.itt ~xmtRm~er!:l are demm:~:ding ~~ud using, i\ltb:mgh the use of alpha hydro:xy adds a:-< therapy .fbr 

phc~toaged skill. was kr:un:v.n tu n1dical doctol:~ hy 19&9 (Van 8c<.l1t E.J,, "Alpha hydroxy adds~ 

p!'l)Cedurcs f!.x use in dinical practice, Cut .. <~~\ 19&9; 43: 22::>228\ a non··preseriptiV!;! market detnand 

Inc. \Veb::c;it('l: lYW'>V .. ~~vnncompa.ny,cornilsi}~:r.J!it~{~~k!n~.m:~~thttnt\ Indeed, the Ll$, Food nnd Drug 

Admlnh;tratkm WDA} <:;rmilrrns that h <vas nut until 1992 that tht~y received the fks~ Jinlr 

tt:gbtratiom~ ihr 11e-.v consu!tH~i' proihJds contain:ing glycolic ncid a~ an. ~~ctive ingredient (B<~rl:'{l\W>l 

A.pplie:d Ct1smetlc Proih:.<cts Containing .Aipha Hydroxy Ar.:ids as .bgrcdicnts,n OHlce of0)~uetics. 

and Cdnrs; C~FSAN, FDA. September 12, 2002 .. ) M'arkd de1nmK! for these low pH, tf.lpka11y 

{0017] \Vilh iite gwwth o.f this new nudw.t segment, ~~iJnsume:rs began tn ex-perience 'f'Jt)te.ntiaiiy 

harmful s.ide effects llke ~~tingh1g, r~dness, and bum!n:g, .Hetweem 1992 Hnd 2004 the FDA received 

114 sidc~et1'i::ct complaints: (tUi Fnod: and Drug /!,dm.h:~:1stmfkm, Ciuidamx'. LaJgfing,P,w co,wnefic .. '>' 

Hen>X~; th<.~re remains a red 11e~d .fhr products and :tt::ethnd':> for redud.ng tht: irritat!nn -of the;;e 

products whil.e mah1talning their efl1cacy in tre.ati11g various skl:n and huh condltions, 

f0018J As it 'Nill be explained h~tcr~ the r>rc .. <;etlt lnw,.mtkm i;:; ubo relate<! h) HghHy- 1t! modt.~.mtdy· 

crnsslinh~d po!y()V~vinyl~2~pyrrolid(!t!e), 'Th.is polymer wus t1rst introd:w:.:cd :in U.S, pat~mt 

5,073,614, hl that paMlt h is taught {<} be the precipitatkm polymerlz~tkm pr<)cluct of A·~ .. ·~ihryl--2·· 

4 
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pyrrolldonc nwmonwr in an ~;rganic st>lv~nt, :mel! HS an a!iphat:ic hydrocmt'On solvent G":lrd{o:mbly 

cyelohex~mc or heptane) or an aromatic hydrncarbon (such as tduene) in t'he presence .of about 

02% to 1%, by \Vdgbt of a (lXossllnkLug ~gent 111e 11tH.\ wl1ite prn:vdcrs thus r,m)duced h~~ve ~u1 

nqnenm~ gd volume of about 15 mL to 150 till of polym:er, and ~t Brot)kfkld viscosity in 5~·'i.• 

aque()US so1utbnof<~t least about }O,(WO cP. 

:ml~kct of LLS. p.atent 5,!39~770, !Hed December f7~ l9S>'{) and issued AugtlSt 1&:, 1992, ln this 

t:iry ~tyl.ing 1oHon (pH of 6), \Vhkh have bt~n pH~arljw;ttx! hy th<:j additkm nf cilrk add or 

pho~pkwlc m~ht .AHhongh not sped11ed, on(: ~>knled in th~~ art recognh:cs that the add addWon 

bvel Jn t!wse fonnuh'!tkn1s !s smHH, nmch le~'S than 05%~ (% w/w), /\s such, i!.:.lrmulatlon sdentists 

reg<'lrd these acids at thege levd~ not as jiutctif.mai acids {e.g., .fnr the tr.eot,went of skin M halt 

cnndidons),. but, Instead ~lS p.H a<.Nustors! "H{~Ces~mxy·to protmmtc th:: qnat\:maty p<llymcr(~) to rrH1ke 

then:~ n~~ore ~uh~t~ntiv~ {(l hair. 

fnr hair or skin use. /s. (;~.ntro1kd :release dr!Jg:··deHvery cnttrp(n~itkm comprising a lightly~ 

cros:>linked poly(A'-vil1yl<?:-pyrrol.id>J11:e} polymt:r ls the sut~jeet of VB. p-o"':!kmt :5,252.,61 L Also, tht.: 

p:r:oductkm nf lightty·~cros~Hnked poly(N;,vin.y~t-2-pyrroHtbne) _poJyrner in km d1-in~watm· or \Vater" 

in--oil enwls_ion is taught in lLS. pa:.tt~mt 6,l 77,06&, 

f0021] /\ summary of Sl.:~rtH.~ p;;:1perties (tf light- k> mo-~.kmtdy,·crnssJLnktd pdy(N:..vinyl-2~ 

pyrwJHdont:) .is gh·'l:~tt ln Shlh, .LS., '~C1mraet<..~ristks of lighO.y crossHnkcd poly(N-

glvcn in the foll.owlng lLS. p~:ttcnts: 5, 162,417; 5,,312/>19; 5,622,168; 5,564,385~ and 6,582,?1 L 
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f001J] These nine U.S. patents ('770, '63-4, ~61 J, '068., '417, '6t9., '168, '335., and •711} and tim 

Shih artkk tn~mtioncd in the above paragxa1}hs $re hereby hlczwpr~r~ted in thek en~irety hy 

referemx~. 

[00241 Hence, a Hrst nl~Je.ctive of the pre~ent invention is w provide~~ \'>lkk~ nmge of easy4oAu~e, 

tt~pkal composition~ hcrving M least one JKW~otmJ care or pha:n:na~:~)utk:~~~ add {hat m\~ eiTi:~ctively 

and abo tht~ m~e of this t.n.etlwd to reduce tht: l)\)lt:ci'ved irdtathm and sting discomfort so these 

co1npositions find grz~ater efficacy nnd consmner appeaL 

SUMJVLA.RY OF TH.l~ INVENTION 

!·$~ """,::] ~ 'd'.' 11 d . ' . . . i .. J' ·· l 1 I ~· ·1 · ' , .~'k*\i h.t1 umm~ ~Y ;-:tn. eve~:~. .tnom Stlrpnmng. H. nas ~wen ulSC{Jvete< tnm t m u5:::c n, l1eSf.l Wp:lc~~i 

composltlons: thickml(~:d whh lightly~ to !:l.10derak!y~crossHnked PVP redm:.e irrhaHon and ~ting 

d!scomRrtt com:pm~cd to fhrmuh1~ \.VithzM. t.hf .. : Jightty~ fl) m\Kk:nltcly-crnsstinh~d PVP, 

!0027} .Hence, a .t1rst object of the p:res~mt invention ls to provide a thkkener system 1'li::H'lkul.udy 

suited for use with acidic topical cm:npo~itions, wherein the thicke.ning agent emnprises lighH:y-- t(> 

nwd{;::rat~~ly~cro~slinked PV'i\ 'fhe topkal ·CmnpnsWons <lte those c<nnpositio.ns for use on fhe 

exterior (i.e., ~kln, hail\ .fbef; a11d/or lips) of M! mammal, s:ud1 as man, ht)rse,<;, cats., and dogs, These 

thickened cotnpo~itions ~-crvc both p<~scdptiv:e <~~xl nm1--pxescriptivc :market~, such us 

represent~ liom ~~bout 05% to ~~bout W}ii by weight ()f the total ozwnpusitkin, and rnm:¢ pn;:fhnibJy 

tl:om abnut 1 ~~,; to about 6~!.'f., by •ve.lght. At th~sc addition kvt:Js the k~w~she.af (''Hr<x)kt1ekP') 

viscm>ity typk~1;~1ly h: about 7{!00 cP' N' more, and more typicaHy is about 10,000 cP or n:KH'e. 
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[00491 A se<:ond !:ll~]~:cH·vc of the present Lnve11H~)n is the u~<:~ of these thickened, acidic 

(:fJIY;positions to ctd~ver fh~;: per~mw1! (!are ~md/or phm:maceutk.>il add to the e:.'<.krhr of a tnammai, 

~md to usc this methmi to rct'bec irrit~ltlon <'l:nd sting (~On:lJKUX~d to t::omposhions not hRv.ing th~ 

lightly~ to rnoderately-e!T!s.~Hnked PVP. 

(0031] Figtn\~ 2 is a gmph (JfpU as a functbn <Jflitne for an a.cn~$ gel produced i11 *l.C(~ord~nce ·with 

ExampkK 

(0032} ·rhe prc2cnt invention rdat(:S to et)!11positkm$ comprb1J)g ut least one pers(nmi can:.: m· 

phamul.ccutlcal add, and Hghtly- to modemtdy-ctc~':'ls!lnk~d pt)!y(/'·/-vinyl .. :Z-pyrwHdm)e} ("lightly-

tlwt ihc lightty-- to m.od\~.ratdy-crm~sHnked PVP incrz~es the vlscm\ity of the~e con1poshlor~s~ 
'h't'' ·< ' ' 'lf >'''' ~~ J' •t ,,, ·'·ll h .!' <':>."" 1' > staul.i~lJng HH~ VISCCI~~Hy ~mel pn o. mes1.~ . ormn ntmns t 1at nlstonc·~auy . ave prove( m.t1NH t to 

tbich~n and stabilize. Lightly- to moderatdy.,crossHnh~d P'V:P creaks dcgant, smt.loth, ihiC:ken~d 

compositions even nt a pH as low as 1 J, a pedbrmanee that b es.~entially tll1nn~tched by other 

add tu tlte skin, s!.:dp, ii-;et, or Ups of a mmm:n.al, pretz~mNy mnn, Even mnte surprising, it has been 

~=lizw ..... ered that the m<e of stNh thkkei~:ed m>idic. compos.itlQns re;:luce in1tatkn <~nd sting dl~C<ltttt~wt 

compan~d to an equivakmt f<:wrnubtk~n :not havirlg the Ught!y .. ~n tnodemteJy .. 'i.~mss1inbx1 PVP. 
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uses. it. \ViU be appr<:ciate<J th~t deHttitkms oftennS: '<Vill help des~:.~~~ibe preferred e:mhodimq:~:t::; ,:,fthe 

lnven6:m. 

{0035} Tht: term pelwonnl care <~omzxnftitms {orfo'nnulath,<ns) tdet kl cornpos.itiO:ns Jntcru:kd for 

topic.at us.(~ on ~~ m.an1n-:td, indud:ing, ma.n, .hnrse:s, c~tts, and d;:)gs, 'lh~::.-c C{ltnptwitinns hwlude skin, 

hair, s..::alp. foot~ or lip compositions, ine:lnding those cornpositions that tatl be purchased w~ith and 

,.vithnut <t doctor's presctiption. These JX.~rs{>nHl (~arc cot1:l_l1i)Sltion~ \~nn provide <Hly nurnbcr of 

known bene!Hs, such as: nwisturi.ze, prevent \Vdnkles, treat wrh~kies, t!rm skin, treat blwni;;;he-$, 

p.rotcct 11-mn ultnrviolet radiation,. rwotect from the.rrmll danwge. Hghtcn skin coh1t, remove did / st>H 

/ de~td .skin l hlocked pores, and tre~t keratosis ({::',g~. Ct)rllS, calluses, a:nd watts). The pw·s\m<:il care 

compositions <'!ho may ct)mpxise other actlvc and non-active ingr!,.~knts to assist in tb:.~lr henefH, 

ddivt:~r .. r, spreadability, e.mollkncy, film thrmatkm~ st'lhHhr:, and/or thk~kening~. 

refers to polymer essentially consisting of Hghtly- h) n1txkn~tely .. crosslin.h.~d poly(jV-vinyl~2-

pyn-nHdt>ne) having at le<'!st one of the folb,wbg chamdedMks: (1) an nqueons sw-elling parameter 
1 .,. . ~ , , ; l . l r "!... . l r I , . :!.. ,, !"< r ' ' ~· ~ , ·' b . < • 
<.~ehnt:b by hS ge \'O ume .!"tom auollt o m .. Jg tn ~lonnt .hid tm.Jg, m~:'!re pte<<:~Wh1l}' ll:l)li! a 'nut !) 

mL/g to abtmt 250 mL/g, and most pr~~feruhly .1'h.<m. abotlt 15 mL/g to ahnut L$!} mUg, m· (2} a 

Hl'~:~okticld ·viscosity <)f S~·'c lightly~ to Jnnderatel.y-c·wsslinked PVP il1 a liquid carrier tm:npri~ing 

·wnter at 25°C ufat least 2,000 cP~ rnotc preferably of ~t le~st ubout 5,000 c:P, and most preietably 

of at leil~~t atxmt l (\000 cP, Disclosure for these paran:K~ter ranges Is pr-ovided ln US P<ttcnt 

5,073,614 and in Shih, J.S,, et at (!995), S:y-nthe.sh'l .met1wds for the Hgh.Hy-- to modet~ttdy .. 

cro&~Hnked PVP are d;sd~)sed in a number nf references, including tLS. patmtts 5.,073,614; 

5,654,385; and 6,177Jl68, It is appreciated hy a polymer $clentht ~killed in the nrt that the mmhod 

(it' synth~~sis is il.nmatedal, inasmuch m'> the ptoducs:d polyn1cr achh.lws at least ow~~ oJ tJK~ 

abovt::deHnt:d par1:uttetf.\nt 

IfHB7J For ex~unpb. U.K patent '614 discloses difH:m;mf crM~Hnk(~rs and C!'t>Ssl.h'U~t-r amounts th~tt 

)-'.ield lightly- 1o mm:lemtely-c.n:>sshnked P\lP :suhnbk for the present inv~ntbn, 'l11e ei1ect (Jf 

crossHnket amount on S\-i,'eU volmne and viscosity i~ gr~phicaUy pres~ntcd in Shih~ J-8,, d aL 

(1995). Tlms1 the lightly~ to lnod~rntdy~crooslinkcd PVP nmy be pr<)du~d hy th~~ prcdpitatkm 

8 

SUBSTITUTE SHEET {Kl.TLE 26) Mylan (IPR2019-01095) MYLAN1017, p. 417



418

DN316&P3 

polynK~rizatkm m~~thod of the '614 pate.tlt, hy the hydn.lgd method <k~scdbcd in the '385 patent,. or 

by tb~ l:h)IHlqUe(JUS, heterogenMUS p1.:>ly:merh~<:l.tin.n rr~ethod uf !he '068 patent. (:~)i'tainJy, oth~r 

tii-~dmlqu~S <1fe !;.:Onkmphted tO synthesize. thh !)~)lyrner, prt.rltidt.•d the f~roduct meet~ the aqUCOU~ 

swelling paranwter ;:md B.woktiel.d vb:cnshy f{.~quitemetrt~~, 

[0038! Find product viscositks n.1<'W sHghtiy Vat)' Jhf e-mntJOi'litio.ns crmtaining hghtly·· to 

n1oderate.\y~cn:_)sslinJc<:!d J>VP ma(k hy the~ different methods. Nonetheless. th~se vadatkms <\re 

compositlon:;l. 

[0639] Unles~ otherwise $pedfied, "tightly~ io moclemtely-crnsslinked PVP0 dtx~s not n&::r. hJ 

sweUahle but w~:J.ter~in~olubk crosslinked PVP •. $tKh a~ tt~ type sold itsto (;:nnrmerda1 trmk 1md<.~r 

;!::lo tr',-_l,'j'~ 1.~H"'l'~ ·p{/.tVC1S"'~;) bv .1!lii:rn~>tj{.ll •. !~'j Sl~<"":"'t'V j:l<1'')St'";S .,,.lll',,t, d'!('(' . .,~ ·''t'"..-, '!''' Ul~ .• ' -~ .,,.., ... . ' >' ~ ''" ,J l • ' .,<! •• " ,. ~·"-A··~at:~/ . '!,t ,~...~,' ' ·~ \..;l> nt:::o. ~ .<hM I. >l.• 

a1xwedescdL'ed Ughtlyy to lnodcmtdyNcrmmHnkcd PVP. 

specific .n:wasummcnt inf\xnrmthm (such as vh~nme!t:r, 11ow a.ppamtwvspindle, and sh~ar rate) Is 

rcqui.red tQ pro.pt~dy define vhwslt:y, i\s used l:H:.\reh1, viscos!(v rctbrs: tn the _pxopmtio.nkllity 

~.:.ueffkkrH determined .tl:'nm l.mv shem: mte; .rotational tlm.v, cs_pc·daHy the viscosity tnca:mrcd by fhl'.~ 

Rmokfldd LVT and fhrmklkld RVT v~~<.:on.)etcrs operating at 1 {.l revnlutions per mhrut-.:.l {rptn) ~~t 

25"(~. References de:o;cribing the Bn:mkfidd measurement of viscos:hks itH::lt.lde the tbHo'wh1g, e~1ch 

nf which is kw~by Im::orp<:m~tcd in .it::. entirety hy reference: 'I11ihodean, L, "i\1ctlsuring v~scosity of 

pus.tes,'' A1mwican Laboratw:v Ne'Wil\ June 2004; McGregot~ H .. G •• "Shdf lite: does viscm:;ity 

matter?" Pfu.trmac~euHcal Online, Octotx!r 31, 201)7; ~md. ~1'r:(Jrt~gm\ l:Z..CL, «When c~intrtl(:n{s 

[lW4lJ The term sub)bn.mtlMion t-efen'> to a composition h~~ving t\V() or more ing:redi{mts that is 

first prepared and. ~hen h~ter hk~nded \'\'Hh other ingn:dk1Hs as hecessury, For example, sub· 

tho:nu.btions rnay he mude z~ontaining thich.mlng ~1gt::1lt{s) and liquid carr.ili.~l{s) l~vhkh n:lay nr may 

not he solvents for the thit~kcning {~g(~nt(s)} \Vlth or ·without <*.kHtimml ingredkmt~. and then divided. 

into spedHclots tbr U-!:l'e in speclHc fbmmlatinn(s) at a lat~x th;ne. 
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I~JM2l The tcnn Mpical refers to any extemai pmts of a mann:na!, Sllth :as man_, hors~s, >.::ats, and 

dogs, ~md. espcd~lHy m~n, ~md includes skin, hair, scalp., Jh~s., ~md teet 

lfH)44} The term ve~:r low pH refer:.:> t1) a pH of 4 or k:.-,ss, 

one pcrs<mal C<U'<~ ac.ld or at least one t:.-<11anm!ceutkal <Ktkl, <.md. 1ightlyN to 1110d~:.~wtdy-cro~slh1ked 

FVP, Jn these compositions the lightly- to moderah:~lyycrossliliked PVP funcfkm~ in ~wt, w~ a 

ftl047} By vi:due of having at k<~st nne personal tart:~ or ph<'lmi<lCcutk:ai add, these tnp:k<ll 

uompo~>JHnns blvc~ a pH of lesS~ than 7, and wu::sre prefbrab1y, 1u·e low pH compmdtkms, Even mom 

preferable~ these comp\)Sltions l:Htvz~. a very h:nv pH, and in especially _pxe:.!l~rted embodiments, these 

Cf.imp{)Sitlnns brvc an (::xtrt:mdy !ow- pH. G~ncmlly :sptmking, v~:~ry lo\V pH and exb'em.cly hJ'<V pH 

are of." gt'~atesl: inten::st to the inV{.:ntion, as th~~': '~omposltions. have p1xrvcd nKn>t probletnat1c to 

thkkett As it ~.vm he disctlssed !n gre~!t<.~r <.k~tall s':pma!t:dy, the US(: <.)f <~c.idic tt'lpknl cnrnpnsHions 

[00481 ,/J, broad sdc>.>ti~)n. oJ petlw:nai cari;'l acid and phanm.lceutkai acid comJKisitio11$ nmy bG 

suc<:essfn!Jy thickened according to the Ulvcbtion, GcncntHy spcakhl:fk a rnost J'H'd~rred family is 

the hydmxy add fa.rniJy, as their ti.\nrmlntio.n.s mnst .freqUt'J:lt1y exhibit Hcidic FHs tlmt ~m~ difficuh h> 

thicken m1d stahlli>~e, Hydroxy adds GM. be dNjded iri.tO 6:.nJr suhfi~mHies: alpha hydroxy ~tcids~ 

10 
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{0049] Alpha hydroxy add~ are fh.:'qnently en1ploy~~d in skin lotions and the Hk~ as they a<'(~ 

mnong thl';~ mo~t lJ~etht e:~:ftJ!iation <:~gents. By· dd'lnition, alp:h~t hydroxy acids.pos!>css a ;:;arbtJxyhc 

ac.ki group ·with <t hydroxyl gn>tlp tJn the fldjMent carbon mnm, H<.nh nattl!<~lly occurring and 

synthcHc- alpha hydroxy ~Ids arc YJH)\Vn atH:l suitable for n~e in Hx~ hw~:.~ntion, Exan"l:pks of ;uphH 

hydroxy a<-!-ids indtld~, without limitation: alph<\. hydrnxyethanok: ac-id. ~lpha hydroxy~)ctmmi<: acid, 

[OOMl] .tAost preferred m:e alp!m hydroxy addg that ,,};.:hihh h:igh epidennis p(mdmHo:t) ~~n that they 

may ex~r! <~ nurximu.m en:t:x~t Qn ihl'.~ underlying dt~nnis by~l'- Thus, tlle mnst d'fecdve alpha 

hydroxy adds are th{lS(.~ of s:ma.H rnolecular weight, sm::h as glycoUc add 11nd ]~ctic acid, This 

pn::Jer~nce, lKrNevcr, is not to &'1)' that the inv~~!tlOn do,:s tsot W{":lfk in thicken1ng higher mokcubr 

weight <~r.:ids, Ruther; this p:reference mc.n.dy rrcognizes a spt.~cin1 dass nf .hydmxy adds that an:.~ 

!l105Ji Like their Hlpha cm.mtmv.mts, htta hydroxy acids dso find utility in the invention and in 

sUn cat~ products due to their HbWty to pen.etrak the epidet'nliS and a(-:Hvify in tlm demwlla,yer. 

Beta hydroxy add::> nre those molecules having a caJht:lxylic udd group and a hydxoxy"! group 

st.~pamted by hvo cnrl:>on atoms. .Again, bt)fh nawraHy oc{.:urcin:g and synthetic bz~ta hydroxy ackb 

<lt{~ kJHJW11 and mRy be used in the inw~ntion's compositkms. SpecHk exarnpk'<'> of heta hydroxy 

m::kh iw::lude. but are not .limited ((I; bcti'l hydroxyhutmtok acid, tlo'!Jpic add, tr~tlwcmuc [\cid, 

~alkylic add, and 5-(rl-octannyl) saHcyHc a.cid. 

[0052] Abo i~:lr use in the thickened topku! cm:npositkn1s an:~ <dph~t he1a hydmxy adds. As the 

~ame S1..lggests, these .:~cids contain at lef~si one <Upha hydriJxy add group and one b;;ta hydroxy ~ldd 

gnmp. Ex~nnpks ofaipha beta hydroxy ~ids i:nduik: m~~lk add, cHric add, and mrtadc ;Jckt 

n 
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hyclrox.yl gn:w_p, may bz~ natun:dly 

rn:anufaetun:r(-.">.1, and have a Mgher molecular \W.~ight than glycolic a~dd or lae:tk aJ:.:kt As a resttH, 

polyhydwxy <idd~ are les.<> petlClmtin.g thHn these i'>\'O alplm hydroxy adds, and, as a resllh~ PW'lidc 

gentler skin effe'Ct~~, typk~nUy with r-educed irritat!mt It1:an1p!cs of suitable pQlyhyclroxy a.;dds 

indudc h.ctobion!c add. gahich)s~~ arid ghK{':i:nic nckt 

[0054] Other persotwl care adds ~~nd pharmaceuti~:~~~~ acids are }n~mvn and are qontemplated for 

usc in the: thickened wmp!:>sitinm; of th~:: !Jw~mtion, Nnn~bydrnxy achh; i11nt may h~ us~d are: 

~trnlnosulphon.k: com}K):tmds, (A'··2··hydtnxyeth:yl) pipt:ntiitlx;~J'V~-2-dhanesulphonic uckl; 2-

llHl55j h1 order to achkve desired product pcdhntumcc:. mhtnn::s of diffbn.~nt <'lchti:i abn may be 

thk*.etwd_. *k> \ven as {:omblmltkms of adds and th~:.~ \..:om.:;Sponding s<~lts. S11itibk~ such salts include 

the (lllmli mc1al s~~lts of ph<.wphofic ~md su1phurk adds, e.g, pntnssium biphosphatc tmd. s~xnnm 

bisuipbate. 

f00561 11K: thickened topi<.:al composhlons. of the invention tw.w he used \Vhert\ ever addk 

pers.o:md cate tmd acidk: pharmacentkal pJ"I.~pamdons fin.d utHhy, i\.ccm<iing)y~ the m.nount Qf 

lightly" to moderaidy--tn.lssllnked PVP in. the .cm:opnsitk111 depe11d~ on a Vtidt~ty of pnmmeters, 

including the amo·unt a11d type of add.(s}, other ingredients., a11d.the dezked pr·oduct thrm, ddivery, 

a:nd consume!' "thickn-ess~' acce:ptan.e.e, .Fc;r exarnpk, the thicke.ned compositions tWW he <:tn arid

aging cream, a lotion iht .skill blemishes, a smDotlling lotion, a mdsh.lri.:dng ctHnpnsiHt">n, ·~ skin 

tbrmubtk:ms tlK~ <'l:m~">nnt c~f .lightly~ tt:> lnodemtd:y"c:ros~Hrds:~~d PVP m~~:y vary Jhxn abt">nt OJ %1 to 

about l 0% (V·J/\v) of the total. fonnubt1on, rdon;: typically, howc-ve-1~ the amount of lightly- t<1 

rw:.dcmtdyN(~rosslinked PVP varies frmn about 1 %; to abcmt 6% (w/\'~') of tbe total. 1hrmulatiDtL l\.s 

Illustrated in Exampks 2-6,. thkkt~nd add sy::<tem;:; containing fmm 43'% to 71'}·'il glycol.k acid v,'!..~rc 

dlbctive!y thichm.ed to viscositil~s nmg:ing fn:m) 15~000 ~p lt> 37,000 ~f' >vith th~ adclit1o1~ of 45~·-'is 

lightly- to rnodexatefy,crnss.linkcd PVP, 

12: 
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{¥ppn:spri~ti:.: sphKUe ({~,g,, T~c:. or T~E}, th"m1 ahuut 1,000 cP to ~hoot 100_,000 cP. (Ofcottrse. th~ 

prodtH::t Bro<.3kJ1eld viscosity de-pe:nd::> on the ranopiy \Jf factors om1ined .ln the preecdin:g 

_parllgraph.) More pr0fexably~ based on the c(mtenapbtcd produ<.'t fzwms. the <:~).tnpt)Sithtls ha,,.e a 

BrookEeld viscosity fh:n:n about 10,!100 ,~p to 50,000 cP .. 

(005&! lk~c~:ru~c nfthe st~biHzed vlS\XJSh)' arHi pH·provlded by Jig:btly· to J:t't()demtdy~crnssUnked 

PVP in these lmv pH H.lntlulntkHlS* eomposltion:~ cnmpdsing tl1is thicbnrr may h~ a sub· 

thn.rmlation or a conlpkfc fcmmdatiml, Consideri.tlg the challenges facing prodt~c.tiotl scheduling, 

hatt~h preparaHo.n, m:td J(m1}Ubtkm changes, Jhr example, lt rnay be ,"ldvantagz~ous to prz~pan:: a sub· 

formubHon batch ha\<htg the lightly~ to mod.crateiy--c:russllnked PVP, and tkm US\~ portltms d. it at 

sonK~ la.k:r tin:w l!::l prepare. nne €W n1::.lte .fhmt tbnnuh~tio~)~. Altt:mativd)\ H complete fbmmiation 

~vHh th{~ Hglnly"- tn mtxleratdy-cm&<>Hnkd PVP mny be mt~dt:.: at essentially in one lxuch, The 

c1srnpnsitin.ns of Exmnpk-:.') 2· 6 .nw.y he view~xl as exampk~s <rf sub-ibrrnulat.ions 1f they are not 

[0059] lt was mentioned eadier th~\t th(~ m:nmmt of lightly- b modemtely·cross:Hnk-:ed P\lF in the 

thkkemxl, nddk fixmuhttirm. de1xmds on a number of factt)t'S, including the dcshcd prodw,::t Jb.r.nL 

do "pilJing~' (incomp:atibUiti~~ 

scpnratit'?ns/agglmnerutkm resulting h .hll1sf.<..<;) 11or impart a stringy textlm~ tn th¢ composition even 

at extremely lo'iv plt This rdHticm:sh!p bctw.::cn Hght!y- to nJodcmtdy~crn£sHnked 1>\/P ~md 

viscrs~ity cannot he nver~ta'l.ed, a:'l thkk{~mm; generally are not known thr such lmv pH systems, 

f0060j The thicb:ning ~dditivc ~ompl)~i6o:tls l:n <Kcordance ,,,ith this Jhdosure can be {:asily 

prerx.w·ed hy <:OtlY~ntiom.tl methods kno-..vn to pcr~N1Il of <:)rdinm-y skiU in the art., employing methods 

1 ·~ 
,~ 
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'' actu 

(JmJ~ystz:inc:)) pyruvic add, trh::hklrt)<"H:.:~~tk: add, (~dittnnic acid, dhk~ acid, ~w:(~hk:. acid, th~lt salts, 

esteJs and derivativeS-., attd blends thereof 

[0062! .Agab, {.;Spe~h!lly ptcferre:d uses indu.de :those C<)tnpos:itkms brvlng hydn;:rx:y ~c.lds} such m> 

ulpha hydroxy acids, hdr.t hydroxy addi.l, a.lph~l ~nd beta hydi'o.:>:y ach1t>, po}y.hydroxy adds~ thdr 

compcsitions reduce the dli>uwnfbrt of irritnt!on and sting zxnnpall\Xt to Wl equivalent klrrtwbthm 

without Hghtl .. :t~ to rntKlemt:ely·crosslinked V\lP, The merit of this daim Vi<:lS 1:wo•lided from t!u:f.~e 

independent, third-patty c.Hnk~d laboratory evaluations, as dlscm;s.cd in Examptes :l0·--12. Vlitho·ut 

being h<.xmd. to thetH)', on~:~ scht)ol d'HKnsght is that lighH.y- lz) U)\Xkn.lteiy.-crossHnked FVP h1 tht.':se, 

f! .. 1n1~uta~ cre<~.tes a g.d 1'\li.~t:w·<Jrk. \vhh the add(~), mozkt'>:\teg its rZ'Aease, and thtu> rtu.tke.;;: thes~~ 

comp\)Sitions gcntkr .:.m :i.kin. 

(OOMJ Ht::G~use irriattkntisting was evaluated using the s!rnpk thrmulas of Examples H}-,:12 .• H 

-..vill lx: ~t:ppred~tz~d by one skilled in t1lt:~ art th~tt signHkant JbrnmlaHo.n dcvz.dopm,c.nt .nK!y be 

JJI.ma.u~l to maximize the cm11pnsi.tion. and use be11e.i:its emhmced by this invention, For axamp1e, 

e.H{~t~l(s) con:rpamhle to exlstlng tmxl.nc:t~ (withc~ut lighHy· to mmiemtdy~cmssHn.ked. PVP). but 

vvhkh !<educe cor dh:ninate 1rdtat.ion and/ot sting, Such proch.1cts mu:y be found to he exceedingly 

gentle s.wen (ln tl'm mnst sensitive n.f ::<kirL 

{U065j ,Alternatively. pnK!'ucts <::an ix~ ft1rmulatJ::d that nudnfain tht:~ te:vd (1f irdtation. <.~.nd/or sting 

t1f cnr.r;.mt products {without Hg.htly· to rnodcmtdy-cms:slinketl PVP). but ->Nhkh pmvide f>'.rea.kr 

extl.'!Hation, firming, mnlsttwh~ing, ami.'~:n' (krma! perf1lskm e'ffrx;t(s). Th<~·se pn:.~dncts ma:y be ~~ht~(~d 

at {.~tthanced-perfonmu.lc:c pn:.1chM Hues~ or com.pnsitions intenJcd to bi;; used 1.mder the cnre ~yf a 

H 
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~00(!'6! Due {(1 the rt'l:fUin.~m~~nts of •:md pern)nJla:Hce, it ~~ c.xpect~d Umt the topical ~;,~m:npositi<)l1~ of 

this inv<:~ntbn >.;vUl be used togc:thcr whh !.Jther ~1ddilive,~ to ii:rthcr cn.hatK~c the prophlties of the 

flni.!ihed produl'~t Such ingredknts may he it1C<)tpo:mted \Vithout ahe.:dng th~J scope of the cun'()nt 

bvcntkm, and may bz~ included ln <1t~icr t;J produce the rlec~~m:1ry products, 

f{M)£"'!t ·~~· ' 1 r, l ' ' ' < i 1 1., ·'d . 1' '1 j'1. ' ., '.J lvv\}, 1 l.1t\,;G klptca. ,onm.!Atimn.s m~wltW>lY mv~ a tqm· ot . tqtt~>.:.~.- t~.e cm:ner tlHt ~nue.s to 

dktr:ibute, d.bpcnsz~, and/or dissolve !he fotmulation iug.recliettts, including the Hghtiy- to 

fom~ ula:linns ha:-.;•e ut. lea:3t. one pen;o:rm1 cmc add or at ie.:tst , .. me phm:-m~K:eutkd add, and (~xampk's 

of1iquid cHrriers include water, aknhQl$~ oHs, este:r'il, and bk~nds !hereof. 

!tm:n cotlditloning ~iger.ltS, fJ.rotecdng agents, such as., :kn' t.~x~~mph:::, h;-ldms<llublc, nntiradkal agents, 

tltlti()Xh:hmts; vitarnins, uhnwiokt ~.tht->urbers, and pro-vitatnln~~ Hxlng ageltb, ~)xidiz~ng agents~ 

reducing agt~lts, dyes, deanshg agerrl.s, ani.\):nk, c.,"!H.onk~ .nonionk and amphoteric ~nrfactants~ 

thickeners, perftl.tnes. pead!zi.ng <'J1~(m.ts. stahiH::r.er;,;, pH adjusters.. fl!te.rs, prcsetvat!v~s, cationic ~md. 

.rRmh:mk polyeiher asS{l:Cb.tiv(~ polyurethane~:, polymers other Umn the cationic pn.lymer described 

hetein, vegetable oih, rninensl oils, sy11theth::. oils, pdy1)t~ such as glycol:">- ;:md g:lyce.mt, sHlcones, 

additives are present hl the wmposh!on according t.o the hnvention in pt<rpmtkms tl:utt rnHy .range 

.fl·om 09·'1} tt) 2(!% hy ,.vcight in .rdatkm tt} the hJtal W$.~1ght of the cnn1pnsWon, The precis~ <J.rn<:nmJ o.f 

e<:wh wJd.itlvt.~ nu.ty b~ e~~~ily clekn.ni:ned by an cxpz~d in the 1h!td a~x:ordin.g to its nat~.tre and its 

desirahk h~> im.!lude nne nr more 1JV'. absorhet~~. 'In this context, tl1z~ twns ultttH''iok!t nnd f.H·7 .llH.:an 

dec:tmm~gnetk :nt~;i!~t.km, Q."p~:ciaJ!y ~K>l.ar ele~::tt'!:>!l~agneti<: mdiatkm, \vlth u tW\vt~kngth ±}om HOI)t~t 

100 :nnl. to about 400 n.m, and inch.Kies the l..TV~.i\, trv.,B, and gy,,c suhdas:slfk<.1:Hons of such 

1-$ 
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<tbo~lt 31(} mn to ~~bout 400 mn~ and indndes UV ~A 1 (b"otn alxmt 340 · nn1 to abfmt 400 m:n) and lJ'V • 

A,2 (llmn about :no mn to abotlt 340 nm)-

The tf~m1 UVB mc~ms ul.tra\'iolet ekctromagttetfc radiatkm wHh a '-V.avdcngth t}mn abnut 290 nm 

to about 320 nm. Th(~ tcnn [lV·C tn(:ans ulh'aviolet d~>::e!n:Jmagnctlc radiathm with a V<:'avdength 

fhxrn about 200 nm to about 290 mn, Finally, the terrn t.rv abstwber n.1ew'1s ~my entity ~hat Hhsotbs, 

[0070! Snit<lb1e UV a!:nmrhll·::; thai nwy be ln1.dm:k:d in the topbt1 CN'l:lpositio.ns and us.c.s of the 

inv~nti{>n most 1ikdy ,vm dqxmd on klca1 mgnl.a!ionK Because the rules governfng the names and 

usage kveh evolve nver time, H b impossible to i.ndud~· every 1JV nbsorbcr that may be used vdth 

tht. invctttion. Ty_pk<~l UV ubsmhers incl.udc, ·withcn.lt limitation: oCt)''l saiky1atu.; pemyl rlimethyl 

Pi\.Bt\.; {>Ctyi dimethyl PABA; benz.ophenone~1; benzophe:n<m(:-6; 2<2Hybenzo1dazok~2~y·.l>4,6 .. dl" 

2·(2H"henmttiazole-2-y1}4-n:K~thy!phe.nol; diethylhe;~yl b.Jtmnid(! trh.l:Z01K:; .<ltnyl dirtlethy1 PABA; 

4,6-his{oc~yhhkHncthyl) .. tH::re~ol; CAS mnnher 65447-77~0; rz:d p~:.~tf(llcum; etbylhexyl tda<Jme; 

ot.~toctylen,~; isoamyip·rnethoxycinnanmte; drm:nz~trlzole; titm1iurn dio::!odde; 2,4"dlNt~~rt"hutyl·6·{5 .. 

diisoprnpyl m~thykim:mmate; PEG .. 25 Pi\BA; 2·{ 1 * 1--dimcthylethyl)¥6·[1:3~( 1, 1-dem-i.~thykthy1}2" 

hydroxy .. 5 .. methylphenyt]n.~ethyl-4-metl)ylphc.ny.! acr;,.'k!tl:'~; drotTWtdz{llc trisilnxan~~; m(.~nthyl 

a.nfhmnHat~:.:; butyl methrlxy·dibenr.o'flm{~tha:ne; 2 .... ~thoxy.::thy1 p-metlmxydnrmrm~tc; henzyti~kne 

cmnphnr s:nW:mk acid; dimethoxyphenJ'l~[ l ~(3A )]~4, 4~dimethyl l ~3~pent~l.ri.edione; zinc (\X'kk; N, .bi'~ 

hexane .. ! ,fi·,diy!bls[3·(:3,5-{ii-t<~rfchutylA-hydH.lXJ1ihmylpropkmamkk~)J; pentaerythritoi tetraki.8[3· 

(3,5-<H"ter:t .. ·bnty1-4-hydroxypheny1)prnpknlate];. 2:~6·di4erl .. h~<ty1·4··[4,6~bis(ncty1thio)~l ,J,:'Hdazln~ 

2-yiamh'lnJ phenol; 2:~{2l·f-bes1zd1'hlzok-2-yl)A/)-bis(l "methyl .. l-·phenykthy1}phcnol; !roku:nh:~:e 

~;aHcY!Hte; diethylanohminc JHUcthtwycirmarn~tc; po!ysl.Hconc .. l5; CAS nurnher 152261-J:3 .. J; 4 .. 

methylb~:nz,ylidem~ (amphor; hisw.:trizole; N~phenyl·bem:e.n..m:n1nc~ reaction _product;;; 'With 2,4A~ 

trlmr.fhylpenlmx~; su.list)benzon'~~ O··eth)tl1Rw.yl)-2ycya:no-3,3-diphenylacrybtz\ digal}()yl tdoteak; 

polyacry.lmnido methyl.benzylidene t.urnpb)r; glyce:ty1 ctll]llhexanu~te dimeth~Jxycinr1amate; 1 ) .. 

hfs,[(l'··tyano~3'~3'-d:iphcnyhwry1oyl)oxy]-2,2-bis .. {[(2t··cyana-bis~(2,2,6"6·te:h'amcthyt~4 .. pipcrkiyl)-

herr;;uphe.m.me-5 ;. 

16 
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dioxoi.mldazoHn(: prnp1t)t~ate; A':l>/'-bktbxm:yl-NlN·'.,bls,(2J2,6,6-tetr~m:ldhylA ... pipeddinyl)-; 3~ 

benzylidene camphfJT; tcrephthl~lylid.ene clk~n:nph~1r ~ml6::mk acid_: ca.mphnr bt:nzalkon:lurn 

tetrmndh.ylhutyl)...:phenol; 4,6-bis(d>:0:ecyltili!Jrnethyl)~o-cresol; f)-2-gl:ucopyn'i.noxy propyl hydmxy 

b~nzophcnone; phcnyllxmzimldnz.nl!:~ sntlbnk ad.d; benzophr:n<me-3;. d.lt~thylamine hydroxybm1~~oyl 

hexylbero:oi:it~:; 3',3'-,d.iphenylactyloyl)oxy]methyl}--_pmpane; (_~thy1hexy1_p~meHmxydrmamate~ ~nd 

hiend.~< thete<.YC 

[0072] A.ny hH1\V.l1 .::onditioning <~gent is tlStd'ld ll) tlw _personal can~ co~npo.~itlons of thls 

ktventkll~t. Co,nd1tk<li:ing ~~gents .fhn~::tinll tn impn:>ve tht~ cusiTl.etk: pmpetties nfth~ hair, partk:nlady 

s.oJbK)S£, thkkening_, 1~11tm1g1ing, i"{;-d, and static '~1cd.rh:.:.ity amJ may be in liquid~ semi-snHd, or St)Hd 

ftlflll such ~~s oils .• \V<IXCS; or gu:ms, SimHady, any kl:wwn skb1 a!tt:rlng ~tgent is t!~efd .in the 

compositions of this Invcntkm, Prdetted crmditicning agents indudc <:~'tHonlc po(yrn.cts, catin.n.k 

surli~ctauts ilHd cati!:mh;.~ sill com,~~·-

tlm.rdnated. or perfluor.inatcd oils; mttu:r;.~1 nr ~ynthetk' ·waxes, siHcn:m.l{~, \:.:aiionic pcdymers, pmteius 

and hydrnlyz(~d protdrm,. ee::rmnidc type compound~ cationic surfhctantc~, fatty amhw~~, fhHy <Ko:lds 

f0074] TlK: synthesis oils include pnlyokHns. e,g., pnly~,tt"l1lc11m; ~>~~tJ1 us pniybnh~ncs, 

pdyh;obt~tG11DS and polyd,~~enes~ Th~ pnlyokfins c~m be h.ydrogtmlted. 
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jOH75j Th{: tnincml oil~ ~u:Hnbk for tl$(~ in the corn-positions of the itlv:cntiouJncludc h~;;xadecant: 

and oil tJf pamif'iu. 

fU076l A list of suH1~hk. aninn.l md Y'e.gefnbk oils co:mp.ds<~t> sunfbwer, corn. z.-oy, avo<::ad~;J, 

jojd)a, ::>qmlsh, raisin seed! }:~same ~eed, walnut oUs., fish oils, glycer-ol tricapr(:l.C{lf.Wy!at(\ Pmcdlln 

oll Of liquid jojdx.~, and blend~ thereof 

!M77J SuHnhk natural or 8ynthetic oils indmk cucalyphiS, lavt':nder, vctiver, lit:iea .:~tibeha, 

k:mon, sandabi·'Dod, ros:emary, chwnmn1k, :mvnry, nutmeg. chmamon, hys:<~op, t~tra:way, umnge, 

geranium, c.ade, and bergamN,. 

[0078] Suitable natm:<d ~m:d synthetic waKt.~s iudllde c.amatlh."'l, wnx, t:<~ncle!Ha \vnx, <~lfa .,vax, 

wax, absolute Hmver \Vaxes ~uc.h as black cunant Hower \Vi'P<', i'.mlnml 'Naxes such as bees wt.tx, 

n1odi:Hed bees ·w-ax (cc:raheH!na)~ marine ~vaxes and polyoldln waxes such a~ po1yetl1y1en:e \Vax, aHd 

blends th\7:':1\~ot: 

f0079J The <:adonic potymers that may be ustxl m; a. conditioning age1.1t ac~or&ng t() the invention 

arc tl:K'!SC: k110\-\>11 to: imprnve the <:nsrnetk. tWoperdes o:f hair trcatl~d by zktz~rgent (:ompositint1::>, Tlw 

expression "'catlonk polyme{' ~~s u:seJ herdn, ind.k~~k~ any p!Jiy.mer containin .. ~ .:;atkmk: group5l 

and/nr io:nizabk groups l:n catkmJc groups, The ~::atkmk polymers used gener1~Hy h~tve n. rt1de<:nlar 

'we.ight the t'W{~ntg.t~ n~m1bcr of \N:hith :fillh hctwce.fl about 500 Da .und 5,00!i\OOD Da ~md pr~fe.mh~,Y 

bi~t\:veen loon Da and J~nno,ono Da, 

[l1080J The preferred catkm!e polym<:n.; <~:re chos~:m fhJin an:H.mg th1)Se eotH<'lldng units including 

prhn~lry, se'Cmldm:y, tertiary. and/or qnatematy amine grrmps Hmf nmy either fonn part of the rnaitl 

Hi 
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10082] ( l) hotnqmlyn-.tt:.~rs ~i1d copolyn:~ers deLivd f}on1 at:ryltc Of methacryhc ester~" <)r 

~~rnldes, The ~::opof}1l1er§> t;atl c<mtain one o:r more units dedw:d fhrt1) ~Krylamide:s, 

ms;:thncryh::nnhles, dbc(~ton~ ~K~rylamid:~.::s, acrylamide~ and mcthatrylamldcs, acty!h:: or 

methacryHc ac.ids (;f their esters~ vinylhK~tmtls such as viny.! pyrrnHd.one (.)f 01/luyl capwlactam:, 

R.Ud vinyl eshmo;:; 8!-K:dtk txarnpk$ lnctude: copt}lymers of acrylamlde and dimethyl an-:l.itso 

.:_~thyl m~~thaccyl.Htc quate:n:~.i~d V'<'lih dimethyl ~tllfate tJr with <tn ~ilk;yt halide; tt)polymers of 

~crybmkk and rn.ethacry1oy1 oxyt\thy1 tdJ:nNhyl ~wnn1mtimn: chlor:kk; the copdymer· of 

m::rylamlde ami n'lefh<Kryhyl <>xyethy1 u1methy1 amrnonium. methosuW.1.te; copolymers of 

vinyl pyrmlkknle/'d.hdkyhu:n.hKl<.ttkyl a.cryk1R~ or meth~K~rylatc, r~ptimwHy qmltz."rn:ized, stK~h as 
'! . .• ' ' .; ··>. (' 4' ® 1 l '' l <' ' ~ l> l ' ,,. ~, '1 l we product"" so1a u:n~;e:r tl.~e name :rarqtmt ->;y 1nttnmuona. ,~p(~cm~ty rnKnJcts; to'l<.~ 'tunet 1)'! 

urninn dhyl Jnethacrylate/vbyl ca~m:~1:::tcta:m!viny! pyt'ttJlidrme terpoiyn:wrs, :~uch t~s the 

prmluct so.ld under the rmrn.e G~tH'i.x:l':l VC 713 by h'ttemati<3nal Specialty Produds; the vinyl 

pyrroiidorlldrncthacrylamidopwpyi dim.:.~thybminc <:opolyJm:~r, .marketed under the name 

Styleze«> CC .l n by Inten:uttional SpccL~hy Produds; and the vinyl pyrn.llklonc/quaternlzed 

dinte:thyl mnino prnpyl methacrylmnidt~ copolymers ;;tU<:~h as the r~tod:ud: sold under the mnne 

(hdqt~<.!.t® HS 100 hy Inten:.tl~tio:md Spt':CiaH;y· Pmduct.s (Vlaytt~\ NJ), 

!H083J {2) dcrivnll'>'l~s nf ccHnklse (~thl.~~·s containing quatermwy <tllm1nniurn groups, such a8 

hydroxy i:'thyl cdiulosc qnatcrna:ry m:nmon1tn1) that has tt::<lth:~d with an cpmdr,k substit.ut~d by 

p~ttent 4,1:31 ,576, such as the hydn:.lxy alkyl cdlubs~~, am! the hydroxymGthyh hydroxyl.:.~{hyt

or hydroxyprnpyl~ cellulose grafted wHh a s~.!t of mtlthtK~tyloy1 ethyl irhneihyl tm:rmnnhlm, 

methacrylam.idopn)pyltd.mdhyl mnmonhrm, or dir:ncthyl di.aHy! ammonium. 

[MSSJ (4) cationic polysaccharides such ns de.<>cdbed in LLS. patents 3,5S9,578 and 

4,01l,:W7,. ~war g1..m:1s czmtaining c~tionlc tdalkyl nmmm:limn groups imd gu:ar gunts modH1e:d 

by H suit~ ft-Jh chloride of2,3-e.poxy pn,1pyl tdrndl))"l <U11!1lOtllUl:lt 
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s1~lfbr, nitrog:cn, C\f by aronmtic or hetcr(JCj;'cHc cyck.s; as \Ve.H as the p'rodud$ of the oxkla:tkm 

and/or quak~nuza1ion of such pol}··mer.s, 

f00mff (7) dcdvafhrt:s O:f polyarntl1C\ Hmkks .re:'mlJing fl'Olll tht:~ (XUi.densation of 

l . l l > ' h . 1 ~- 1' ' i ~ l< i ' ' . ! . ' 1 ' !' ' 1 po yakoy ene pn.tyamllk~s \\'lt .. po ycar~KlXY. 1c a.t~H s .\ e.hlOVI~\ by alcoy au;:m. wy OhXl.cnct.ona~ 

agents. 

!0090! (9) the c.ydt)polyli.1~:~rs of alkyl dialylamine nr dialky! diaJlyl <.mmtnflium such as the 

homnpolyme.r of dimethyl dkdlyl amrno:nium. chlot1d:c and cop(ll}'1ners of <Hnl1yt dimethyl 

[0092] (1.1) quaten:tary pt1lym11J':nonium pn!y1.ncrs, including, i{)r exampk, .t\·1irapul\$ /s,. 15, 

Mirapol~ AD .l , Jvfimpof~ AZ 1, and Mln1pol~* ! 75 products sold by Minnttd . 

[Qfl93l (11) the qmttemary Imlyrnen; J:lf vinyl pytmEdrme <.md vinyl hrdd:~z~>le such a.s the 
~ ... 

ptmim.:t~ sold umier tlm names Luviqm~t ''f.C 90:5, FC 550, and F'C 370 by HA.S.P. Cotpf.!ratk~rt 

SUBSTITUTE SHEET {Kl.TLE 26) Mylan (IPR2019-01095) MYLAN1017, p. 429



430

DN 3168 PJ 

' . ' l 'l' ' j ' ~' ' >' l . ~ l ' . .! ' i l l. ~ ' cuntmn:IJl_g vu1y . pym mt or vmy~ p_ynummm mnm~ tom~~:;nsatt\'> oJ po ymmnes a:nu <:p~t~l nt· ~yunns, 

qumernm~y pn1yuretbmes, and ded:\"<'l'ti'vcs of chitin. 

::~ condhkming ~~gent. 

fi'om polya:ikyl sHnl>.@t:;S, polyary1 t>i.loxanes, poly~Jky! atyl si.klxanes; si1lt:Otlt:: gUltls and rei>!m. und 

po!ym:ga:nn sHoxanes rnodi:fied by- orgmtofi.mdionaJ groups, and :n1ixtnres tl1ctC(lf. 

fOlW9J Suitable }l{ll.y-~dkyl sr.klXUHCS include polydime-t11yl siklX<~rK~S with terminal tdmethyi ~Hyl 

groups o·r termh1al din:lethyl silanol groups (dhrwthkom)l) and polyalkyl (C1-C:t!) :~i1oxanes. 

mixed with a so.h,-cnt. Exnxnp1es include r.m1ynwillyl. slloxaue, polydmethyl silo:xane/mcthyl v1ny1 

~Hoxane gmn~:, poiydh:m.~thyl. stbxane/dipheny1 siloxmlt\ polydhncthyl si1oxane!phenyl mcthyt 
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those geviously defi.ned and co.ntain!.ng t)ne zn- m1:irc org}mofum::H•>na1 gn:nl!)S .attached hy n:H!ans of 

<~ hydrocatbnn tadicat and gmt!ed sHkf:m~1led polymers. Parth::nlady prefzw.red ate ;unlno .fimcliomll 

!00105"1 The conditkming agent ~:~<U~ he a protdn or hydwlyzc-d cathmk or no!H~ati(ldc protdn. 

Exampks of th(!SC comp·ounds include hydrnlyzed cdbgens having trie.thyl. tlrm:n(mium groups, 

hydrdyzed coHage>1S having tdm:cthyl amm.onh:un Uiid trimethyl. stem:y1 ummt.Hl:iurn t~hlorlde 

groups, hydro!yz~~d anhrm1 proteins having txlmethyl he.m,..yl ammonium groups {bcnzyltri:mt)nlum 

hydmlyzt~d mthnai pwtd:n), hydn:.~lyz:ed. protei11s having grou~"> of quatcnmry mrm1,onium on the 

{O!Hnti] Hydrolyzed proteins indude Crnquat L, in which tbe quaternary am:monium g1-oups 

a1ky1 gttmp~:, c:mqmtt S h1 %'hk:h the quatemruy £~tnmc~niutn groups indnde- !~ Cn~ a!kyt g:n:.Atp and 

CTotein Q In t'lt~bich thi..~ quaternary an1rnonium gruup:; include at k;:tst one C1-C 1 ~ ~llkyl. gl\':>Up; 

f00101J 'fhe t<.mdition!ng agent can comp:r:jsc quutcmh:cd vt:.~getable proteins snch ~ls ·wht'<"t; C~)m; 

or sny protdns such as cocodh1~).n:h,wn l:iyd:rolyu:d t;,;1w:M pmtdn, hn.uxiimonlum hydrolyzed wheat 

!x~henoyl mnin(H.)ttad.ecr-me~ 1 ,3 ~dkd, 2.~i>l-[2~hydrclXY -palmitoy1]-amrntH'~C~adrc~m.c~I ,3--d.tol, 2-:tV

stearoy! arnino-octadecane.-.1,3,4--tr.bl, iV:..s:tearo)'! phytosphlng..n~ine, 2~N-pal.mitoy! nrnino, 

ht~xadecam~-1 ,3--diol, his·(N-hydn.lX)" ~!thy! n-cetyl) ma!onamidt\ N{2-hydroxy dhyl)-.?<?'·(3-c.etoxy!N 

2Nhyrlmxy propyl) <1mide. nf cct~r-lk acH~ N'~d.oz~osanoy1 iV~n.1ethyl .. D .. g!ueamine, and. mixtures of 

j{ltil08l The <:ondHioning agent can be~.~. catkmk sudf;ctant such f!S .a saH ofa prh.nary, se-~o~~dary, 

c~r tertmi'j' .fatty mnim~t opt!omtHy po1yo·xyalky1enut~d, a quaten1.~1ry· an1moninan !~(~~t, a de-rivative 'Jf 
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lmad~(slh:u:;;~ ot a.n <:1mine oxide, Svit<Ihle e~ampks Jndudc !11(\l1t">-; di-, <W td- alkyl quakrnary 

amnwnil.llll: <:;()mprmnd<'> with a ~ounterlnn such .<.u> a chlodde, mJ~tht:!sumde, h)Sy}ate, etc .. h1duding, 

but not Hrdt\~d to, 1;.;ctrhnonimn chloride, dkttyldimnniu.rn chlorh:lt\ bchcntdmonium tndhf}att!£~te, 

m1d th~:: Hh:.. The presence of·~ ~,r!.mlemary ffillll)Onium compovnd in cmljtm.~tion •vith the pdytncr 

de,scdb~d ~hove .r".duccs static and enhMKes C11mbl:ng of hair in the (try state. The polymer aisf! 

crd1allCZ:':S the deposition of the {!;l .. Hl;kfllttry ammnnh.un co:mpt)UJJd ont!) th\> hdr subi:ittate rlm!-> 

[OOUOJ TI1e condithning agent c.<Jcn. he: a fatty .~dd nr derivatives there.nf kTW\Vl1 tn he us.ethl as 

crmditkmlng agents .. Suhahk Ltty az~lds include mydstic ~lcid, pa!rnitlc acid, stearic aeki, be.h:ni~:.: 

(.tdd, n.!eic ~H:ld, linoleic acid, rmd l.~lo~~te~~ric add, Th(j <kx1vativcs of H~Hy acids lnclud.G carhoxylk 

!HlHU! The C< .. :!mlltinning Hg(~nt c~m be a tl\Wrlli.:!t{.~d t)r pedluodnated on. ··rhe fluoridated oih 

mav also he fhwrrH~rhon::> ~mch as Hm)t:a:mim.~s, e .. ~ .. , flt:rHnorotdbutvbm.1ne, fluoridated ... . ) .. ' .. ~ . 

fOOlB] The cond~tionin:g Hgent ox ~g<:)ntS z:..1:n tx; pl'I:.~St:ut in an ~mumnt of 0J)01'h .. - t~; 20%, 

p.re.Hm:lbly ii'l:lm OJH !!-·&to HY>··~, and even rnorc prdhn~h!y from (U% to 3'% hy weight oosed on tho 

total <vdght of the finul com:posWon, 

f00l14§ The anHnxid.ants or ~mtlradkal agents c.:m be se1eckJ J}nm phennls such as BHA (tert~ 

hutyl-4~hydroxy aulsoie), BHT (2,6-d.kerf-buryl-p•cn:.\'i:tl1), TBHQ {leri"butyl .hydmquirmne), 

polyptenoh: SlKh ~ts p:roantbocymwdk oligomer~, Havonoids, hindered am.ine:~ ~~uch as tetm an:li:n(> 

piperidine:, f.',rythorbb ~1cid, pol:imnhK$ such ~s spermine, cystz~ine, ghltafhionc~ superoxide 

dismut>:t~e, ~md kwt~Jfcrrin. 
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fOOUSJ The vih~nins e~ln he selected from Hsem'bic acid (vit~lrnjn C), v1tmrrin E, vita.tn.in f' 

ace!nte, vha.tni:n E phtw>h~1te, B vitmnin::> such (t~ 133 and H$, niaciu, v.ham.ln A~ and df:l_rivaii\<eS 

th;::~:t'elif '111~ provitm.n.irl~ em~ be selected fmn:1 pantJw.rwJ ~md rt~tinoL 

[OOU.6J 

from OJ)l% t(i 1or;..~ by 1.veight~ ~md nKwe prefen1hly 0,1 to 5%> by \Vdght tlfthe total wejght of the 

fh::nl composition, 

rotH 17l ln ndctitionl the COtl1fl(l$lthm.~ <tCCtu-ding lz) the itrvcnHon advan!:f.tg~':lUS!y include at kast 

one sur.fu.~tant, \Vhk.h can. be: present ln an mtKn.tnt of OJ %l and 60% prd~~rably l%$ and 40%, and 

nmre prete:mhty 5%:, and 30% by \vdght bas>:~d oa the tofd weight of the com:p~:JsithJn. The 

:mrf<idunt m.ay lK d1r1sen fr(>m atnong <.mionlc?. Junphotei'ic, nr rHmyiunk smf~dant5~ or m.htures of 

them krm\\'n. to he use.thl hl. persmu~i ;:;~mJ com:poslti{)l1S, 

aeryhtmi.de/i~thyltdrm.mi.um chlorhk <.K~ryh*t'ek~thalk11nit1m chl(lrkfu acrylate cop{11ymcl:; acrybmide::i 

copo1ynKr; actyhu:nlde/sodh1m acrybte <.:o~x}lymer; acryhunide/sodiu.m ac.ryloylclinlcthylt@rate 

copc!yrn.cr; copoiyrncr; 

ihwon<ltt~ copolymer; <:t<~rylat...1&icc!cth·20 :methat:rylat~~ <~opolyrner; ucrylaksilaureth<Z5 meth~ctybte 

copolyrner; a~~rybtes/pairneth-25 Mrylate copolymc:r; acrylates/palmelh·-25 i!~-K~onatl: <..:opolynK~l'; 

copolymer; 

acrybks.lvlny1 isodecanoate cmsspoly:mcr; 

acl!Jh:-~1ethyl DEA o:srosspolymer; agar~ ~g~H:ose; ak<dlgetws r~oJysacdudde8; aigin; alginh) ac.id; 

£dmondurnkk DEA; al.n:n-.lmiamidoprnpyl betaine; ntmnhlmtllmagne5>h.Htl hyd-roxide sknmte; 

mnnKuumu acrylat~shK:ryklnitrog:ens copc~lymer; ru:n.n:wnhun acryhtcs copolyn1e1~ ~rmnonittm 

ucrylt':>yldi:mefhyhaurateivin.yl fi;:~rltnuuide copolym!i:r; arnmonium acryloyldhncthyltauratd\lP 

<.:opolymcr; mnmonlun1 a!gi!lak:~ amm<.mium <::hkwide~ an:n.nonium pn:lya<.>rylfJy1dimcfuy1 tmwatli::; 

Hmmon.hlm ~u!:fate; amyl.opc;;;:;tin; ;~prkotam.ld~ fJEA; ~~priQotarr.ridupn:J:pyl betaine; arach!dyl 
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l:'Jcoho!; .amchidyl gtyc(~<l; arachis hypocf~~H~<'t (pe~mut) Hnur;. as<.~twhyl methylsihm.ol pectinate; 

astr~galus gt~mntif<.w gum; m:Htpulglte: ~~vena sativ~ (oat) ke:md :ftou:r; av(t~ada:mide DEA; 

<tvo~a{\amldoprnpyl 1xtah~<:.;; }tzdamide :~AEA; b<~hassmnn1d~ DEi\; baba~stKm'dde 1\ffiA_; 

ham{.~<suamtdnpwpyl tx~taine~ bchetli'l.mid<.~ DEA; hehemm:1ide MEA; beJK~nam.idopropyt l:x:tahle~ 

bel:H.myl betaine; bentonitt:; butoxy chitnsan~ t-<~esalpinia spbosa gurn; calciun-1 alginate; <:alcium 

caldu.m slan.:h l.lctenylsucci:n**·~; C:.?J/,40 ~~H-::y~t st~arate; can.obnrddopmpy1 betaine; ~apramide .lJEA; 

capryi/capnnnidoptopyl b\:-;talne; carhmn.er; ~.mrbt>xy·butyt chitosnn; <:.:m'bo.:>rymet.hyl ctJlu1nsc acetate 

1mtyrate; catb<Jxy_nK~thy! chitin; (~tttbox.ytnethyl chltosan; wrboxymethy1 dextran; carboxymethyl 

hydroxyethylcelhdose~ carboxymethyl hydroxyp1\1py1 guar; carn!tine; ccUulos\~ a~:~etm~ propionate 

carboxylate; cellulose gwn; cenittmitt sniqua. gum; ceteatyl <;Ikobol; cetyl akohnl; e.etyJ babm<sn<Ji~:?; 

D.EA.~ o>nlwrride DEA; croscarmdtose; {l!'Z};,;~Jinked ha(dl!ns/glueo~ehwdhn:n glutamate t'l::mnent; 

cyamops:!s tetragm1oloba (gum') gmn; d~x;yl 4koh:.1l; d{:ccyl hctt~inc; dehydr{)Xflntl:k11) gum; dextdn~ 

dibcnzyHdcne sorhito~; dktha:nQJ.m.n.inoo!c-am.ide- DE/\; diglycollC:HJ)l\-{iist"!phJhaJa.tcs/SIP 

copol.yn:tC1'; dlhydrt'>abietyl behenate;. dihydrog~:makd tallow- bcm~yhnm1i.um hectorite; 

!.:Hhydn)xyulnmlnum nmino;~ceh:!tf.\ dlmethiconc-/PEG-1 0 c<'OBspoly:mer; dlnwthkone/PEG-15 

ct\1~;;polyn'!~r: dhw:.~thicone pxopyj PGAx:taine; dimt~thy!acrylamide/acry!k: add,lpi)lystymne ethyl 

methncrylate copnlyrnet; dimelhylacryiam.idel~od1mn acrylt))lldim~:thylt~mrak c.ro~spolymt:r; 

d1~tcm:eth- t 00 IPDl; D.t<.·:1AP/i aery lu.tes/actylic add/actykmitrt)g¢!1S copolynle.r; erucamidopropyl 

hyd1'!":lxysuhah1c: cthylcne/s.odium aczybte copdyrncr; gebtl:n; gt::Ua:n gum; giyceryl alginate; 

glyc.ine !.'qh1 (soybe~m) Hour; l:W<'~r hydmxypropyltd.mmt1mn ~;h1o.rlde; hedodtc; hyahmmk ad.d; 

hydra.ted t5llk:a~ hydt()gena:te<.l rsnM<J starch; hyd:r~;)genated taHmv; hydtr}genakd t~tUm.wtmid(~ 1JEA.; 

hydrogenated talhwv betaine; hy:.knxybutyl methykdhdose; hydroxycthyl acrybJe/~odinm 

aeryloykH.tnethyl tm:trute tXlfKJlymer; hydroxyetlt.Ykclhllo~'e~ hydl\1Xyethy1 chitosam hyi.hx~xye!hyl 

hydr<)xyethyl 

hydt't!XYf:H'Opy1ceUdo~e; hydroxypropyl ch}tos<m;. hydft)X)···pTopyl dhylenzxHamine cm·bomcr; 

hydr~n:ypn:sr'~Y1 gunt; hydrnxypropyl methylceH.rd~:lsc; hydt\1X.y_!)n"Jpy1 ~nethy.kdlulo.se stear<.)XY 
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hydn:.t';:yst<.lunmlide MEA~ ii<'obuty.kne/:,:odium 1nak:>~te copolymer; .lso3tcammkk DEA; 

lmsteara.m.kk: MBA; isnstt'<).nu:nide mlPA; iszJstcmm11.kh:;propyJ hetuine; lada:m.kk: N'iEA; 

hi:rtoH.nmnlci~~ DEi\.; .hmmrdde DE.lt; !m.tmrnidc 1v1EA; laurm:nkk: MIPA; 1mu:amidc.'./myristamide 

r~EA; laUJ;;}tnid.opmpyl bet~~ine; laummidopropyl hydroxysu!t<1kne; !mJti:min<) blspmpatl¢diol; hmryl 

Hkohd~ lmJryl betaine; hmryl hyd!'OXysuhaine; hmryl/myrbtyl gly\~<)l hydr<JXypropy1 ether; hmryl 

Sll!bi.lm; kcithhwmide DEA; Hnokamkk~ DBA; Hnok~mide !vfE.A; Hl)O}eurnide MlPA; Hthlum 

magm:s.hun ~mc~te~ Hthh;m mH.gneslm::n !KH:lium smcate; nuu.wocystis pyrifera {h.d:pX 1rmgnes1mn 

algillUlt); rnagnesimn/a!U:n1l:num/hydroxide/catb<lllak; magne.siwm. ruumiuum slH~ate; n:mgiH.~J:ltUJ.1l 

s.Hkate; n:w.gnesknn trlsHkate; methoxy PE(J.-22kk1dccy1 g1ycnl copalynwr; methyk~enu1o:;e; 

rm~thvi ethvledlulose~ .tncth:vl hvdroxye.thvkdluk~u~: inicrrJ.~.~rvst:at!inc ~x~lluk1s~; mHkmnid>Jl'J.:nmvl ~ .... ~ " ... ~ >I ,• ;· l .,..t-

tnyTistmnidnpropyt hydnJxysnltdne;. lnys·ls.tyl akohc1l; myristy~ betaine; uatto gum; nm:toxytlyl 

hydroxydhykeHulnse; nah\mlde M.EA; n&t<~midt)pwpy1 tK~taine; octm~osm1yl g1ycof isost~amte; 

nlive<:nnrdc .lvmA; pahnmnkk DE/'!.; paln.1amldc Ml:1/\; pdmamide .kfl.PA; _palm~.n:~idoprnpyl 

bet~li.ne; .PHhl1itarnid«~ DE/'s.; pnimitm:nkle MEA; palmitamid()propyl bz~~lite; pHlm k<.:rnel akoho!; 

palm ke:t<H:.bmide DBA~ p~ln:~ kcml)l~midz~ i\{EA; pcllm kemda:n:dde },<llPA; palm 

kernehlmidnpropyl betaine; peamltal:tlkk !'v1b1\; pe<umtmnkk MfP/\; peGth)~ PECJ.,goo; PEG

cwsspnl:ymet; PEG~ l5fl/decy1 ulcohol/SMDl cop(1ly:met; PEG--175 dHsof-ltearate~ PEG-190 

<listet~rate~ PEG-15 glyceryl tdstearate~ P'EG" 140 glyceryl tristeamte; PEG<~40/HD1 copolymer his

decylk~h-adecei11~20 ether; PFG-lOO/IPDI copolymt:;r; PEG-180/l~mreth-50/TfvTh<'fG co~Kllymet'; 

PBG-10/lm.wyl dimethicone cmsspolyrncr; PEG--l5ihmry! dhtK:thknne cm~polymer; PEG~lr\.1~ 

PEG~5~'1; PEG·7~v1; PBG-9fvl.; 'PEG-14M~ PEG<WM; PEG~23M; PEG-25M; PEG-45.\\>t; YEG,.GSM~ 

PEG~90M; PEGY115t>A; ?EG-160lv1;. PEG~l8ffM; PEG~12{J tnethyl glucose trioieate; PEG--

polianthcs tllbcwsa. cxtrnct; polya<::ry1ate~3; po1yactyHc ~K~id; polyc;lc1opcntad!cne.; pr~lydher-1; 

polyethylelle/iRopmpyl makat~;/fvfA C()pr!lj'(!}~ polygl~,i(:eryl-3 di~Unx~mt din1ethk:cn~c; pc1lyglyce.ryl-

3 tK~lydimdhyhdlnxyethyl dimcthk:rm.:.~; po1ym~th{~cryHc acid; po.!yquatemium-52; poly-.dny! 
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ak(>hd; p{.~bsshnn ~lgim~te; potassium almnimu:n polya\~ry1:at~; pota:;simn caxbonieT; pohlSSlWt1 

carrageenan; pnlassiu.m chloride; pul<tl'lshJl:il palmate; potassiurn .!~'.>lyactylate; Jlllt~tss:imn sulfate; 

pot~~to starch mrxiified; PPG~2 cocmnide; PPG"1 hydn:~xyethyl c~ptyhtrnidc; PPG<? hydnJxyethyl 

cncarnide; PPG~2 hydn.lxyethyl cuco/is~~l~!cann:n:ide; PPG~J hydroxy~thyl soyamide; PPG~14 

lmrreth--60 hexyl dkarhutMte; PPG"'l41m.u-etlHiO ls<)phory! dicaibmnatc; P:PG~·14 palmeth-60 hexyl 

dic;;uh.utKtte; p.ropyl.t.ne giycnl alginate; P'V)'l/decene copolymer; PVP InontnlxJrUlonH~;.~; pyms 

Gydonia seed; pyrus m~~h:m (a.rrsJe;) fi.ber; rhizobhm gwn; :r:icd:~nmam.ide DRA; rldnoleam.td~ DE,\; 

ddnoleamlde MEA; dcillolcmnldc MlP/t; ddnoleamld(>pl.llpy! betnine~ :ddnokk addh1dipk 

acid/AEEA co.puJymer; msa .m:ultii1ora ±krwer wax; w,;Jeroth.m1 gum; ses<~mh:k DEA; 

sesrm:-~idq.wo_pyl betah1e; Sl:Jdium Hcrylate/<)cty1oyldirnethyl tanmte copri!yrner; sod:l.nm 

acty!Mcs/actoldn cnpt>lymt.r; sodh.tm fK:rybk~s/<tcryl~)nitxogc.ns copolylrmr; sndiw:n acrybt~s 

COJX.1ly.n:'l~r; sodimn acry.lates Grosspolymer; st1dim:n actybtce/snd.!um t~cry1amidom.dhy1prop~lle 

sulfonate copolymer; sodium acrybt(~s/vinyJ Js(idecatwate cf(\-:;spdyn.wr; sodimn ;:wrylate/vinyl 

ah'.>h()l (:f.lpt'.>lyrt)(~r; sodium c.arborner; S·odium carboxymethyl ch.Hin; !:lodiurn carboxymethyl 

de.>dran; :mdlum cm'boxyn1~)thyl bet<kghK~an; st)dim.n carb~':!xym.cthy1 starch:. s<ld1mn c~lnageenan; 

sodium cdh.thJse ~:~.ll.l~'ttc; sodiu.n1 chloride~ sodium ~:.:ydo<k~xtrin suH1~tt:~; sod~um hydroxypr(>pyl 

stan::h phosplwk~,; sodium i~.KlOctyk:tl.e/&1/\ ~:.:opoiymer; sodh1rn mag.t1esimn :t1norosHkmte; :omdium 

sodium polystyrene slllfbnatc; sodiltm siHcoahH'nlnate; sorlimn starch octcnylsuc:clnate; snclhnn 

stearate; sodium stcamxy PG-hydroxyz~thy!cdlulos(~ s:uUhnate; s<.xHum styrcndttcrybtes cupo(yrn.el'; 

sodium sdf~~te; -sodium taHm.v~re; sodium tau:dde <'l.Ctybtes/a.cQtHO addfacrylonilmgens cupr,!yrnet; 

sodium to.:_~opheryl pl'msphHte; sohnm11 ttlb(~:rosum {potato} stn.tdl; ~~nya:mkk DEA; S<)yam.kloprz)pyl 

hetai.ne; sturcb/acrytatesim.try1an1i<.k~, cop!:llymer; stnn:.:h hydtr.JX}'J!ropyHrim,m.ium chhni.de; 

steammidc AMV; stcr~ramklc DEA; sMa:ramJde DEA,c·dhitean~te; skHrm.nkk~ DIH.A"'steamte; 

stea.mmide I\.fEA.; stearamkle ME.A~steaD:1tc; gtc~ra:mid~ li·AIPA; ste<ti'~tmkklpropyl betaine; sk~.trdh-

60 c~~:!.yl e.ther; st~~ardh~ 1 OWPBG~136/HD1 copt)!yrner~ stearyl a! coho!; steE~ryl betaine; 3tereuHa. 

mens gum; synthetk> HuotphhgopHe; tt~lknnide D.EA.~ taL!mv alcohn!; 1allo\W.l:it1ide DBA; 

tdh:.~<:.va.mkk~ MBA; tallow'lunidopmpyl he.taine; tn.HowumiJ~)ptopyl hy&wxystdtaim:~; t.:!UO\V~:rm.inli:~ 

oxide; taHow b~tt~i:nc; iaUow dihydroxyeth)-1 bdain~;;; tantarindus !ndk~ ~eed gum~ tapioca starch; 

TEA --a!ginaf~; TEA··carbon·lel'; TEA --hydrochloride; lritb::etbN2 carhnxa:mi(k~ Tv!EA.; tddecyl 

ah::z)l:wl; tde-tl:ryklW gl.ye\)l dih~~nzoate; khneth.yl p~;;~~tanol hydroxyethyl efher; tritlcm.11 vn.!gare 
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tHldt~~~yl a)C(>ht!l; undecylcrl<'ll:rthk~ DEA; nndez)yk~namkk IvmA: undecylenmnidiJpropyl b:::tahl*-l; 

\Vclan gum; 'Wheat gentH!n:lide DBA:.; wheat gernwmido:p:mpy1 betaine; xantlmn g1.m.1; yc~lst beta~ 

glucan; yeast po!ysacchrwlde~~ B.Hd zea. mays (corn} ~tmch, 

[OO:U9] /\clm!:.w·dedgh1g ttw many \Vnys tt1pkn1 personal i.!atc and pharmaccutk:aJ '~m:rJ.poshkms 

may be used, it is '<-Vithin the SJ)ope of th~) inv(~ntiotl fhm: the thickened compositions may iu:rve the 

fbrm ~Jf a solution, ~ cn",..'1!l\~ an tl1ntn1ent; a kitkrn, an oH-.in-·water emn!£ilm, ~l water-h1-oil crrmhinn, 

[OOUOJ ln other exm1lpks of the (nvemh:m, thickened l;;(mtposH1ons nl~ty be used ttl V<'l:lSh <$Bd treat 

k-emthwus nultl.~rid ~mch ~s hir. skin~ ~~yc1~shcs 1 eyt.~tJr(~\Vs, tlngs.~r.naih~ lip~~, ~~nd l~1.iry skin, The 

!::on1pmdbm t)f the invention rn.ay ~tlso take the fi.m-:n (If skin~\·Vash:ing <.~orntH:lsitlorts~ and 

partlcltlarl y .in the fnnn. of soh.<ti~>n~< or gt~ls for the bath <w sho\wr, or t)f.nw.keftup m:m.oval products, 

cotnpos.itkn1s, to he rinsed. off or not, for pernumetlts., ~>traigMcning~ w:avinK. dy-eing 01' hk~a<.::hing, 

or the lbrm of rl.n:.e wmposltkms to be applied beJt)t-e or {~fter dydng, bk:acMng, pennanents, 

:stntightGn~ng~ rdaxing, \V~!vbg <)!' even bet\ve(~n tht t-;vn stages nf a p~nnanent or s!tu:ighteiling 

{0012:2! Examples. of rdated com._pos.itkms M:C dltdosed in U.S. pt~lcnts 5~599,800; 5.,650,166~ 

5,916,549~ uJKI6,8l2,l92; l.LS. p~ltent appHcatkm 2009/0317432; EP 556J)60,; 66.!,037; 66UH8;. 

662;315; 676,194: 796/J77; 97Z\682~ 976383; 1,415,654;. and 2,067,467; and \VO 2005/032506~ 

each of whlch b:; lncorpor~t~Z:d he:rd:n fts Cl1tirety by refur~nce. 

{0012Sf The comp~)l'>hinn~~ according tn til(~ 1nvc:nHon ;;an be detergent z:mnpnsitkms ~m(:h as 

shaw:pO(\'h hath gel.s, <'!nci bubble bath~~ ln fhis mode, fh~ <Xil'i'Wnsith:mi:: will wr.nprise water as a 
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li.qltid earrkL 'Ihc sm:factant or ~~:urfactants that .ft)tm the washing base rnay be eb>stn alone m.· in 

blends, trm:n kno·wn ~~.nionic, lrm_photetk, M ltnn~kHtic sudlu;,:t.mts. The qtmntity and quality o.f the 

v..-ushing base fl:lu;<;:t he sufJklent to i.mpart a ~~HsHK:toty fn<'Wning and/nr <btergent vahle tq th~ J1n~ll 

compositiorL The 'Nnshi>lg l>as;;.! can be fi:om 4%~ tt~ 50% by ·weight. prcthably .from 6~·& to 35% by 

C(s.mpo~iti(ll1, 

[0012•f! 01smctk eon:tpositionz according t<) the: hwz~ntkm tnay, for exan!ple; he used as t~are 

and/or sun protection prodm::t :for the face. and/or the b1)dy having a ~::onsbt~ncy ranging frnm liquid 

[00125'! .For cotnpos:Hkms intcmkd tG protect the hair from VV n~dh~tim1, ~mHabk~ p.rtidl.!Ct for .. ms 

include, but nvt Hmited to: eonditionen:;, d1£per.siom\, emuhion.s, gds, lotions. mist~ mmtsses, 

shampons, <'l.nd spmys, 

!0012J~I 'fhe personal cto:re ~ctive h:tch.tdes 8hampoo, body -s,v~tsh produ<.~ts, 8hHving z:reatn, hand 

SffilJ\ bubble h~lth. bath gel~ after~sha\'e btions:, creams, moistur!ztrs, stmscnx::ns,Jlqukl SN~ps, colur 

{tHH27] Due tn the lmv pH of th)se t\)pkH! eon:lpnshion.s, they rnay be ~:~xpected prnvkk: a skin 

exthHath..m effect (al5$0 knm~m as b~ra.tolysis\ /\s st~c:'h~ these ad.dJc t\··wmok~tlo:ns flnd use in 

treating \V.ri11l-des and dry skl..n. Other skh1 and scalp condhions. that can he treuti.ld by thest~ 

thickemx1. k1\\' p.H compc>Sitions ah~) are contemph~~ed, fbr cxarnpk,, the, usc of thkkcncd salicylic 

ad.d brnn.llutiom fhr the treatn1..::nt of Vitrkms. vvaris, emus, and z~anuses. Exmnples o..fwru.t~rcmoval 

(~m1.lposiHons .indud.e tlw fhlh)\Ving, e~ieh t)f which Js .im:orptm~tcd. hcrdn its en.tin~ty by rdb.J\~l1C(~.: 

US .. P~~tents 5,.962,011 m:ui 7,655,668; US patentapplkatinn2007/0:2.809n;EP 1,002,530; ~nd \'/0 

2009/085890, Exu:rnpks of skiit lightetlh\g i.:nrrrpns1Hrms and uge~spot cn~npt)£Mlons !nchldc the 

folkrwi.ng. ~ad1 of \V'hkh b im::orporat(:d herein its entirety by l:t>.krence: U.S. 5,747,051; U.S. 

p;~ient appl..katkm 2008/0214669; EI) l 0287:23: and V/0 2004/{)73745. 
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[O!H28] Th1.:: follo:wing examples are prtS•:)ntcd to Hlusitat(~ spedik ernbodiments of the prcse:nt 

POmposhkms and m;:::thods, Thes(~ (~xamp!~s should l:K!t he !:nterpret~d.a~ HrnitaUom,; upon the sct)!JC 

nfthc lnvt~ntlon. 
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f00129! Two tbnrtulatkuts w'~~'~ prep~'r'~d <:<)11tainbg ! (l%) .:tscorbk add ox W% g!;t{:()Hc add in 

\Vater 'Nith 5}¢. lightly' ttl Hl.fJdCt't~tdy-cl\lB<'>Hnked PVP cr:ahk 1), Ndthet compositkm ph~~e 

$Cp~n:at~d or (XHigulat~d, b~>t rather both \\"~re stnrmth, lmv pH. gels as lndicated in 'h1ble 1, 

liquid 

ClH'l'i~r 

lightly~ to moderntety"" 

~rm!slinked PVl) 
----------------------·······----------------------------"""""""""'···········---------------~-

23,000 

l tY% glycdic add :.t92 13,500 

{OOJ3:1l Fh'<.~ lo'>v pH compn&\tlon:'l- t~f the inv<:mHr.u1 were nmde hy blendi~n_g hehvi:en 45%---6J)% 

lightly~ to moden~tdy-cnJss.ll.n.ked .PVV, i!: persomll <.:are nckt and at kast one Hquid carrier (f'ahle 

Adternutivd;\ thdr pH and viscosity stabflhy alh'!\VS them t" he treated as ~ml:vformu!.atkn1s to tK~ 

prr.pm:cd _!n adv~mce, <Uld then to be added to other i1)grcdients as n;:..>tcssary .. 
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arldithm 

~~~vel 

-~~~~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~~~~'-""""'"'W-->N>>~NNNNNNNNNNNNNNNNNNNNN>N-"""'''"''~~~~~~~~~~~~-c-c~.-,.·.·.·.·.··c-·-·.,,,, .. ,.,.,.""'·~-~~---

lightly-- t~:.s mod.eratdy~ 

crosslinked PVP 

Hghtly~ to modemtdyN 

cxz~ss.Hnked P\lP 

SD ah.:ohol. 40 

lightly~ to mndemtdy

ernssUnkcd F'\lP 

Wlal 

total 

total 

45 

6J) 

H10 

100.0 

?LO 

24.5 

lOf.J. 

15,000 

gel 2:2,000 

L12 30,000-

-------:-:----:-:----:------.,..........-~--------------------------·-------·---------------------------------

lightly- to modem.tdy--

6 

SD ~~ko.hn.l40 

total 

71J) 

145 

HJ.O 

100,0 

4.5 

?LO 

45 

2!Hl 

gd 
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j{HH34J An ~~cne gel prepamt!on \'\'8$ n:u~de: co:ntairdng t\:1/() active ingred.iettts, 2% ~mlleylic ¥lcid 

a.tH.l 5% glycolic Hdd (Ti1hk: 3)- Fh·st~ salkylk~ add \Vas dis_<:;olvcd in <~th~md; tu which water ~m.d 

gJyco.Hc t.htm 'New added V<"ith rnixing,. The pH !Cif this su1:rtbnm.:!1~tka~ was atUusted to 42 using 

ammonitun hydt't)Xkk: solulinn, Then, tightly" to rn1x.k~mt\~ly cros.~Hit.\cd PVP was added f{)Jlt)Wed 

by hoiWl£enh:ation, To this thickened gel two cm.o.Hk~1ts (Cerar:ihyi~:- 41 and Luhntid'~ Oil) were 

<~(k'k:d, 

2A,000d\ 
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ElMi~Lt\ 

\Vatt:r 

salicyHc acid 

tma! 

total 

total 

3~L9 

2.0 

49.5 

40.0 

45,0 

3Jl 

2.5 

5.5 

[001371 The acne gel of Exm:nph~ 7 \\ta8 placed ~)n stabHity testil\~ <~i S'T, 25¢C, and 45'~'C to 

dct<.~rminc if viscm:ity or pH changed {~ver time or aftt~r th.,cze / th<~w cydes, 'li~>c!.dty '<-'>'as 

me~smed using a Brookfield RVT viscom:eter \'VHh an T~C 8pindk~ at 1 0 rpm, freeze ! thaw cydes 

Vl\~r,;: defined a~ .lte\w.lng m'erllight <'it ~ t 5<>(\ JhH<.)wz~d by next morning thmv at 2S'C until the acne 
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[OOtWJ lAke vlsx.:oshy, pH \\'a;'; C5\Sen.th1ly C(ll1Mant over tile. 12. W{.'t~k sh:1hitity p~~docl, At sec 
storage the ncne g~l pH r~:maln~d essentially o~mst<.mt, "vhHe at 25°C and 45{tC i':l. small incr~.ase of 

*1bout (\2 unH ·w1:1s R~cord~<l (Hg<m;~ 2). 

[001401 A renc\v~tl tre.atltH.mt fhr dry, slack, rough, <mdi~'1r \Vdn.k!t~d skill \vas prepared cn.nt<'l.ining 

the ing:n:·dknts tmd Hmmmts .shmvn in Table 4. This fonuuiu was made by prepadng Pha;>t.\ A ·s.Nith 

hydroxide to it pH ofJX-4,2. 'l11en, Pt.u~sc H ·w~s mixed.1:n to Pha:'i:e A, and the resulting blend W<iS 

h<:.\ateJ tl':! 75"C. 1n a dilJen;:-nt beaker, the ingredients uf PhM.e C were combined and he.tted to 

75C>C Then, Phase /t-B a:nd Phase C \-'itife cornbined <md .mixed tor 5 m.itmtet~. The eombinnt.km 

then was homogenized to 65°n--7o~·c, bl!ow<:'ti by !t>.1xing, After tills step, Phase n -was prepared 

~md added to the cmtlbitw:tkm nf PhMcs A-H¥(;, When the fina! product Ct)o.k:·d ttl 4{PC, mixing 

w::~~~ st~:s.p_petl; <.md alb,vtd to thicken nvetnight. 

l 0 rprn, was 40,0!}0 cP ----42,000 cP, 
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p1\1pylene Glycol 2,0 

disodimn BDT'A OJ 

decyl o.leate 

s:l><::H buttet 

dimethiccme 

total 422 

2tH~ 

1L4 

rotal 362 

:3.5 

25 

225 
0.75 

0.75 

ttrtal 14,25 

dl?i>odhrtn hmritrl:inoJipmpi.mwte tnc~Jphe>'yl phogphates 

dhlzuHdlnylurca and lodoprnpynyl hutytcarb;:t.mate 

Co!laxyl 

(L6 

2.0 
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Achrmmrxy1 IS 3.0 

total 7..35 

:WO.O 

{00143] A:n independent, thirdNp.~rty dh1ica! hbmatr.n·y evalw~ted sting as a consn!Y!eT perception 

of irritation fot !v.to fnrmuhtk~11s. The first fhrmula \Vas a. 05{!.--:(, tartark~ acid aqueolH'i solutkm, a.ud 

healthy, adult woman aged 2l···o7 pmvlously te'::ted. and knowt~ to z~xhiblt skin seasiHvity t.o ladle 

;;tdd. Prior to teMing UK'! nl:Klve<:k~scrihed t\vo fonnulas, ih~~ vduntt:ers' tace-s wert \'Va&hed '>'vhh u 

stm.Khl.rdj ::..~1rnmerdd beauty prepumtion;. thl..m gently patted d:ry, Approxima:tdy LO mL of the tw(J 

h:wrm.Jbs \Vas se~nttte.ly dhpensed t)ntn c-otton S\vahs and Hh~:mHy spread in Mn0<3th fn{)tkn.t~ ~!cross 

the upp&:r tkek iltea. Vnhmtecrs \V(tre instrm.lted to R!cotd the d!swn:rthrt/sting inten~dty of the hvo 

ihnru.thts after 25 and 5 n11~nutes using lhe seale of TaNe 5, A,ddhionaHy, the vdunteets l~oded 

an phy~kal sensatio.n.s, ReJe,tm.lt discmnfort r~~;;pn:ns{~,') hH.llwJc: burning, stinging, tinglil1g, ltd\ing, 

drying, sn1arting, prickly, und v<mrm/hot The eva!mH:ion n1dhod ft)lhwved that de:K~ribed b Frosch, 

PJ. atld Kligman, AJs4.; '~A meHwd fb:r ;lppmising !he sting!ng cap<~J:::lty ot' topicaHy appLkd 
' " ' ·~ ,., ·"'f· .. •)o> ' •.• , ·')f\(1 ··~· ,.., •• ,.~" j ' ! l. !.. , ' . A ' ' • l stmst~Hli.X~s, · ,;. boc UJS L rem, ."-"o.~ p. 1 '} .t-. .:.sJ.1 ( ~~~ t}; 1-V:nc 1 uereuy ~s mcorptH"<.'ltC~ rn tti:' enb.rety oy 

[001441 In its '.\•:tiU~..tl repnr(, the independent, thh:d~party 1abomtory ctmduderl that k•.rmuta 1 

{'vlthout Ughtly;. to nw<kmtcly~crossllnb::d PVP) rnay be considered as stinging, \VhHe f\yrmula 2 

(w·ith lightly¥ to moderatdy~crf:;~>sHnked PVP) may he considered 11s no:n,.stinging:. 'l11e n1ean 

nun1erieal :':lcale nrtlng !~)r fhe fi\'ili Jhmmla ·w-as 0,68, and UK~ mean 11n.mericai £cale ruting f()r the 

second fbrm.nla (\vHh: lightly- to modt~ratdy---crnssHnked PVP} V>''aS Od 8 CfaMe 6), Seven of the 

wome.ts did not sense 1Ui}/ discomfort m- irritatio.n lhm1 HK: sectli~d i:bmmia (\vith lightly- to 
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t\5 

LO ~lightly percepHhk 

LS definitely pereeptlblc 

23) 
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ftHH4SJ Tahh 6: Numerical ~c~tle rating n.:s~11ts f~x the independent~ lhh'd-p<~rt cvu1uation of 

Example l(L 

'" lv 

,, 
" 
4-

5 

6 
.... 
l 

8 

9 

lf} 

fornwla h wHlmut HghHyN tn 

nHHl~r~~tet.r~eroilslinf(ed PVl) 

2,5 min S.O:mln 
.......................................... 

0 LO 05 

0.5 05 c ~' J.:) 

LO 0 05 

0 i ') ,,(. 05 

LO 0 0,5 

lJ} LO .l ,{) 

1Jl 0.5 0.75 

LO lJ) LO 

LO 0 0~5 

Lfl LO LO 

i\rrmtda 2~ with lightly-.. to 

nHHltr.ntely-c:msslink~d l')'Vl~ 

0 0 0 

0 0 0 

05 0 0-25 

0 0 0 

l.O 0.5 tt75 

0 0 0 

0 0 0 

0 1.5 tt75 

0 0 0 

0 0 0 

0.18 

0.32 

(00.146! .Exmnple W \Vas repeated cx~cpt saikyHc ad.d :replaced tartaric add in both fbrmu!a 1, 

the coll!tol (witb:rnt lightly'- to nH.demtdy-cmssHnkd J~'VP) and fonnuhl2~ the composition o.fthe 

inw.~ntion (w.lth lightly~ tn rnoderntdy¥Crf;~stlnked PVP\ 'fhc concentratkm of saHeyHc add in 

{001471 In its wdtten mport, the independent~ third-party 1nJxwatnqr concluded that fbn:nnia f 

(v>'ilhc~u:t Hghtly- to modcrat-dy-cros-sHn:k{~d PVP) may be <:XutsiMred as sthlglng, ~vhHe ll.~i-n:wl~t 2 

(with l.ightfy- tn moden~tely-cms~Hnked. PVP) may he consklered as M!Htinging< Le:ss 

discmnftni/stbg. and n more tmif'orn:l votunt~r perception W!~s :h~~c,m;kd by th<~ volunteers for the 
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fot·nnd~ l : without lightly .. to 
UllHh)f~ltdyN{!l:'(}Sgfinln.~d .PVl) 

l.Smin s,o min meitn 
~HU~~~~~~HLHHLULLLLL<ULLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLLHLLLL~ 

1 {} 0 0 

2 Ln .!.0 1,0 

3 LO LO LO 

4 Ul .lJ) i.O 

5 0 {l 0 

6 ·~ ~5 LO 1 "'" iA~) 

7 1 ~0 0 05 

8 1,0 1 ~0 1.0 

9 LO lJ) U) 

10 0 LO 0,5 

flh.~HU~ 0/12 

shntdard ~h~.vhttio-u: 0.45 

:ff.~rnn~bt 2: with Hg_htly~ tn 

ltwderllt'ely~crosgliu ktd PVl~ 

2.5 min 5.0 min mtHU~ 

.-.~~~ ........................................................................................................................................................................................ 

0 0 n 
0 0 () 

0 0 0 

0 0 t} 

05 0.5 0..5 

0 0 0 

0 0 0 

0 0 0 

() 0 {.l 

{},5 0 0 
... -.. -----------------------··--------------------------------------------·"-········ 

OJ~75 

O.Hi 

!001491 Hxm.npk~ U \VHS repeate-d e--.'<(~ept H :10% s.aHcyric add !lnlut!on reph~ced th{~ 05~,.ii 

Stllicytk Hdd snluti<.m in hoth th{~ C{Jl1ito1 ('<Vit!H.lt'lt lightly ... tt) ilH.xlemtdy-crm:>dinked PVP) <'l.nd the 

compozitkm of the lnventiotl (vdth Lightly· to nwderutely·cto:~dtnked PVP), 

[00150] Agd.n, i.n Hs WThten report, the indept;ntk~nt. third-.party laboratory Ct)m.:luded that 

km~:~:ula t ('•V~thout lightly'- to modera!ely'-~H~ssHnkt.•:d PVP) may be considered as sdr1glng, while 

ftHJ:nub 2 (\vi.th lightly-.. to moderHtdy·cm~~Enked f>VF) n;.ny be >,;(msidered as non-stinging. Lf!ss 
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di~cz1mt~wf/stlng and n mt'3t'e tmlfonn volunteer peJ't~eptkm. \Vas recotded hy' the v>Jhmt~':(a'S fhr fhc 

fnrmula ofHK: t_~xampk comaintng lightly~ t~) moderately~err~s~iinbd PVP (fahle 8). 

!J-!J. , . 1 ~H.:h!Cl ~~; [')S'151} ··p ' ) ~) 

f(wmuh~ h witlwut UghH~'~ tn 

!Ut)d~l'lltdy~cros~nnked rvr 
s.O.min 

·') LO L5 1~25 '"' 
3 {) 0 0 

4 0 0 0 

5 LO LO LO 

6 {),5 LO 0.75 

7 0 0 0 

8 15 LO 125 

9 LO LO lJ) 

w {l (' i 0 
·~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~···· 

UH!lUl~ 0.58 

sfam.hrrd d(:'lli~tion: 0.54 

t!:wmuJa 2: ·with Ugbttr- t~ 

mod~ratdy~t~rosslinked l).VI~ 

0 0 0 

05 0 025 

0 0,5 025 

0 0,5 ~us 

0 n 0 

0 LO f}j 

t' ' LO n.s 
r ) 0 f} 

05 ru 0.5 
•••••••u•••••·~~ .... ._..._., 

(!.22 

lt22 
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What is .. ~laimed Is: 

1, A Cflr11ptlshion cc1mprising at least: (A) one rmrsnna1 care ac1d at 0.5% {t.~.-:;:, "''/9.') addhlon 

lcvd or more, or on:e plntrm*!CZ!lltica1 ~chi at ()5~,-~ n't< t~'i\Y) additkm levd ()!more. aud (B) 

lightly~ to m.odzlmtely-crosi5Hnk>!d PVP, 

2. The tompositiOtl nf dairn i ~vJ1erein ~mid addition kv~~.l of either said pe.n:o.na1 care add or 

~aid phm:maceutkal acid is .1 %' Ol' tnore. 

<i The C~)l11JXlsitit)n !)f d~~h1) 5 wh:(~re:in said nonvprestdptive cnmpnsitlnn is a personal care 

com positiotl, 

8. The composition of claim 5 that is ~m anti ~nging cmn1msitkm, a cornpo!'>itlon .fbr skin 

blemishes, a smoothing composition, a it>(~i~t(ld;;-Jng cmnposih@, a skh1. llrmJng 

cmnposition, n skin llghtcnLng composition, <m £~ge·SJXlt comJ1nsHion, a sl:w .. mpo(l:, or a cream 

for use, nrmmd the eyes o:r lYH.H.lth, 

9. The composition of daim l 'Wheteh1 said persrmal care acid !X pha:nnat.~ClJtk::al actd is 

~ck:Gltxl fron; the group ~xmsls(ing of: hydmxy adds, <1n.dltn~n1phonk zmmpmmds, (,i\<'~2-

h}'drnxyz~thyl) piperazlne--l'·t .. 2 .. ~t11ane:sulpbonic acid; 2~oxothiazdineAycarboxy·lic acid 
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1 !l The composition 1Yf claim 9 \'Vhcreh1 hydto:xy acid is selected hom the grzmp cm1shtting of: 

Mph;;l hydroxy ~l.ckhj, h~lta hydwxy adds, t'<fpha and beta hydroxy adds, _pt1!yhydrnxy acids, 

alpha hydroxyethanok acid, al.phn hydt<.""lxyocta:ndc add, alpha 

ktctic tK:id, laude add, lmttu:.idic tlc.kl, mixed huh w:k1s, my~dstk add, pa!mitk: itdd, ste<wk~ 

m::id, Linoleic <.K~kt linolenic !.K~id~ ridnokic add, olek add, b1rlark acid., elaidk acid, crude 

m:-:!d, ~mil blend$ thereof 

12. The composition of dahn 9 w-!w.\rcin the sald beta hydroxy add is sdtx,tcd from the group 

consisting of: b~:ta hydn:rxybutntK!le acid, tn1pk add, ll<;~thocanic add, saJky!Jc ~;cid, 5~(n-, 

oct~moy1) sali<.:ylic <.Klid, 1md blt-.tl<.h th!'::reof 

!3, Tf:u~ enn.1pnsitbn of daim 9 ·wheru1n s~dd alpha. nnd bma hydn:lxy acid is sel~.cted from thz~ 

gm:Jp of cctJ:n:sisting <)f chdc <~dd., nmlk acid, t.a:r!ari~;~ add, and bkm.ds thenxrf 

14, The com_posHiml of daim 9 \~/herein said polyhydrnxy add is $eled0<.l frorn th~ gtoup 

ct~nsisting nf: gluc:nnolactrme acid, ga~lnhiortic udd, and blends thereof: 

L'L The composition of daitn 1 lutvhl.g .from abnut ttl% to about ){)%lightly'- to r.noderatdyN 

aosslinkt::d PVP, 
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it!l oH~in~wakr emulsion~ a \Vttt$r~ltH)H emxds:km., a shm:npoo, a spray. a gel. m1 O{~rosol, a 

s:uzpens.lon, a past~, a p~)\Vd;;::r, a serum, or<~ n:KWtRse~ 

17, The comrK~sithm o:f (:Jaim l th~t further ~;:omprises a1 least otK: additkmal .ingredient selected 

fmm the group cons.i~tlng or: acHv.:~ l:ngredknts, cmo!Hcnts, liquid o:n:der$., surfattants, 

emuhiHers. rheology mmli"fkrs, lobl'icanJs, dilm:~nJs, hutnCl:::l~'tnts, RnH,.o:xi&mt~, 

1 S, The composition of claim !7 tl.lrther vdH.:rein said liquid t.~HTicr is sekckd lh:nn th{~ gmtrp 

com<lsting of: water, ak~:'ihols, 11Hs~ t)Sk~m; a:nd blends thereof 

19, The t:.umpositkm of chim 1 having enhanced viscosity, enhanced \'i:-K:osity stablfity. or 

edm!lced vi::;coshy ~md J1H ~:Htbility compared to the smm~ composition wilhtn;t !3aid lightly

h) rnodc.rHtdy-cm::;sHnkcd PVP. 

2L The usc t~f a composition comprising at k~~st: (A} one per~onal. care acid at 0.5% t-tdd1tkm 

levd or tHOJ\~ or nne phm:mac<~utical add at 05% addHion !$vel or .rrwre, and (B) Hghtly, to 

mz)demtdy·z:tossHnked PVP to ddlvcr either said add to the skin, scalp, ihot~ or Hp of a 

mamm.aL 

' l ·t 1} > > ... ,., •') l l t. • • l ''\ . 'h'' l' . -·' ' !' 'J H}'flfOXj'(~tll)'. plperaZlt!C•\,,.·,._,~,,CtJ1ittl$S1.hptH)tUC HClt~; ...:d)Xot _ H~ZO. l:nCA·C<lrtXlXY lC &Clo 

(procystdne), pynlVk acid., tdchloroacct1c acid) ediH'CH1i¢ .;ldd, dbic ucid, ~tzelaic add, tbdr 
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23, The !.JtW.~ of chutn 22 ~vhetdn :mkl hydmxy add is selected from the group cm~slsting (\f 

alpha hydnt:s.y ~Kids. heh~ hydroxy uckh, a1ph~~ ~md bett~ hydwxy ~~dds, p~:)lyhydroxy "acids~ 

thdt suht~; esk~rs, deriv:ath'es" :and ble11ds thtn::o{ 

24, 'rim 'tlSe elf' claim 21 V·lhcrr:In sald adclhkm !~V{~J of either &lid pS5rsnna1 car~ add or said 

phm~mw~etltkal ~u.::.id is 1% or mor~. 

2.5, The use of lightly" 11:1 nwderntel)H~mss:linked PVP in combination with at least <.me pe!'sorwJ 

care acid or at kast one ph.m~maccutkal acid to reduce ir.riMkm, sthlgLngt buming, thlgling, 

itz:hlng, drying, snu.trtin,~, prickly, tmdkn .. Vlattn/hot percepfkm 01) the ~kin, SK~alp, focst. (>t' lip 

"~ompared to th<: simw t.:omposWon not having said HghHy- tn m~xknttdy·cl\!sslinkcd PVP. 

,gs 
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Priority under 35 U.S.C. § 119 
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1.0 
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Certified copies of the priority documents have been received. 
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Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
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Application/Control Number: 14/885,805 

Art Unit: 1629 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AlA. 

DETAILED ACTION 

Claims 1-12 are presented for examination. 

Page 2 

Applicant's Amendment and Information Disclosure Statement (IDS) filed February 18, 2016 have 

each been entered into the present application. As reflected by the attached, completed copy of form 

PTO/SB/08A (three pages total), the Examiner has considered the cited references. 

Claims 1-12 are pending and under examination. Claims 11-12 are newly added. Claims 1, 5-7, 9 

and 10 are amended. 

Applicant's arguments, filed February 18, 2016, have been fully considered. Rejections and/or 

objections not reiterated from previous Office Actions are hereby withdrawn. The following rejections 

and/or objections are either reiterated or newly applied. They constitute the complete set of rejections 

and/or objections presently being applied to the instant application. 

Applicant's Arguments and Declaration Filed February 18,2016 

In the submission filed February 18, 2016, Applicant provides various remarks directed to the 

obviousness rejections of record under 35 U.S.C. §1 03 (Reply, p.5-8), as well as a declaration of inventor 

Kevin S. Warner (hereinafter "the Warner Declaration") executed under 37 C.F .R. § 1.132 in support of 

nonobviousness. 

Applicant's most pertinent argument set forth in the record with regard to the nonobviousness of 

the claimed invention appears to be the data provided in the Warner Declaration (p.2, para.[4]-p.3, 

para.[1 0]). In the Warner Declaration, the Declarant states that he was involved with the development of a 

topical dapsone formulation with greater dapsone concentration (7.5% w/w) than the conventional 5.0% 

w/w ACZONE gel formulation (p.2, para.[4]). In order to increase the dapsone concentration from 5.0% 

w/w to 7.5% w/w as desired, the Warner Declaration states that a corresponding increase in diethylene 

glycol monoethyl ether (DGME) from its 25% w/w amount typically found in the 5.0% w/w ACZONE gel 

was necessary to solubilize dapsone in the formulation (p.2, para.[5]). A screening of various thickening 
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agents for use in the dapsone formulation identified two specific agents selected for their ability to thicken 

the proposed dapsone formulation: (i) CARBOPOL 980 (the same thickener agent employed in the 

closest prior art to Garrett) and (ii) SEPINEO P 600 (which is an acrylamide/sodium acryloyldimethyl 

taurate copolymer as recited for use in the instantly claimed formulation). 

Experimental studies described in the Warner Declaration demonstrated that the use of 7.5% w/w 

dapsone with 40% w/w DGME and CARBOPOL 980 "showed undesired polymer aggregates" at this high 

concentration of DGME, but that "[t]his aggregation was not observed with [7.5% w/w dapsone] 

formulations containing SEPINEO P 600 at 40% DGME" (p.2-3, para.[?]). The Warner Declaration further 

notes that this incompatibility of CARBOPOL 980 with 40% DGME was unexpected as "CARBOPOL 980 

is compatible at concentrations of 25% DGME" (p.3, para.[?]). Further comparisons of dapsone particle 

size of a gel formulation comprising 7.5% w/w dapsone, 30% w/w DGME and 4% w/w SEPINEO P 600 

with a 7.5% w/w dapsone gel containing either 25% or 30% w/w DGME and 1% w/w CARBOPOL 980 

were made, noting that the 7.5% w/w dapsone gel formulation using SEPINEO P 600 effectively reduced 

recrystallized dapsone particle size as compared to either CARBOPOL 980 formulation (Warner 

Declaration, p.5, Tables 1-2). Note that the quantity of CARBOPOL 980 used in the comparative 

formulations is lower than that of SEPINEO P 600, but it is understand from the Warner Declaration that 

the use of a greater quantity of CARBOPOL 980 would have further contributed to the polymer 

aggregation known to occur between higher concentrations of DGME (as used in the comparative 

formulations) and CARBOPOL 980. 

The Warner Declaration, therefore, provides clear evidence that the improved properties of 

Applicant's claimed 7.5% w/w dapsone formulation (specifically, the reduction in undesirable polymer 

aggregates, as well as the reduction in dapsone particle size, thereby providing a smoother, less gritty gel 

formulation with reduced recrystallization of dapsone) yields directly from the selection of the 

acrylamide/sodium acryloyldimethyl taurate copolymer as the polymeric thickener of the formulation. As 

the proffered data appears to be reasonably representative of, and commensurate in scope with, the 

instantly claimed 7.5% w/w dapsone formulation as stipulated by MPEP §716.02(d), and further in view of 

the fact that the comparative dapsone formulations employed the same thickening agent used by the 
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closest prior art to Garrett in the same quantity suggested by this prior art reference (thereby constituting 

a reasonable comparison of the instantly claimed formulation with that of the closest prior art; MPEP 

§716.02(e)), the Warner Declaration appears to be probative of unexpected properties of the claimed 

formulation. 

Accordingly, the obviousness rejections under 35 U.S.C. §1 03 (as well as the nonstatutory 

obviousness-type double patenting rejections over U.S. Patent No. 8,586,010 and U.S. Patent Application 

No. 14/063,841) are withdrawn in light of the evidence. 

Objection to the Claims (New Grounds of Objection) 

In view of the evidence and the withdrawal of the above-noted rejections, it is noted that instant 

claims 6 and 1 0-12 are objected to as being dependent upon a rejected base claim, but would be 

allowable if rewritten in independent form including all of the limitations of the base claim and any 

intervening claims. 

Claim Rejections- 35 USC§ 112(a) (Pre-A/A First Paragraph), Scope of Enablement 

The following is a quotation of the first paragraph of 35 U.S.C. 112(a): 

(a) IN GENERAL.-The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms as to enable 
any person skilled in the art to which it pertains, or with which it is most nearly connected, to make and 
use the same, and shall set forth the best mode contemplated by the inventor or joint inventor of 
carrying out the invention. 

The following is a quotation of the first paragraph of pre-AlA 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same, and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 1-5 and 7-9 remain rejected under 35 U.S.C. 112(a) or 35 U.S.C. 112 (pre-AlA), first 

paragraph, because the specification, while being enabling for administering the claimed topical dapsone 

preparation for the treatment of acne vulgaris or rosacea, does not reasonably provide enablement for 

administering the claimed topical dapsone preparation for the treatment of any dermatological condition, 

because the specification does not enable any person skilled in the art to which it pertains, or with which it 
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is most nearly connected, to use the invention commensurate in scope with these claims, for the reasons 

of record set forth at p.2-5 of the previous Office Action dated November 18, 2015, of which said reasons 

are herein incorporated by reference. 

Response to Applicant's Arguments 

In reply, Applicant opines "that all of the pending claims comply with the enablement requirement" 

in view of the fact that "[t]he disclosure of the present application clearly states that compositions 

described in the application are effective in treating dermatological conditions, including, but not limited to 

those recited in [c]laims 5 and 9" (Reply, p.4). Applicant further alleges that "[s]ince the disorders being 

treated by the claimed methods are disclosed in the application as specifically tied to the compositions 

and formulations therein, sufficient information regarding the subject matter of the claims exists so as to 

enable one skilled in the art to make and use the claimed methods" (Reply, p.5). 

The arguments have been fully and carefully considered, but are not found persuasive. 

Applicant's remarks fail to address the evidence cited in support of the rejection's position that the 

instant claims, directed to methods for treating any dermatological condition (including, but clearly not 

limited to, those recited in instant claims 5 and 9), are not adequately enabled for the treatment of any 

such dermatological condition aside from acne vulgaris or rosacea. Garrett (WO 2009/1 08147; 2009) and 

Ahluwahlia et al. (WO 2011 /014627; 2011) were cited as evidence of the state of the art with regard to 

topical dapsone therapy, each documenting the efficacy of topical dapsone preparations in the treatment 

of acne vulgaris and rosacea only. Neither Garrett nor Ahluwahlia et al., however, provide any evidentiary 

support to corroborate Applicant's assertions that topical dapsone therapy was known to be useful or 

effective for the treatment of the various specific dermatological conditions claimed (e.g., atopic 

dermatitis, bed sores, keratosis pilaris, nodular prurigo, sebaceous cysts, etc.), let alone any or all 

numerous and varied dermatological conditions known (or unknown) in the art as of the effective filing 

date of the claimed invention (e.g., melanoma, squamous cell carcinoma, psoriasis, ichthyosis, Stevens

Johnson syndrome, tinea pedis, keloid formation, etc.). Applicant's remarks provide nothing more than 

speculative and conclusory statements that the instant claims are enabled for the entire breadth of 
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dermatological conditions known in the art, but points to nothing in Garrett or Ahluwahlia et al. (or even 

any extraneous evidence in support of his position) that would bolster his allegation that topical dapsone 

therapy would have been effective for more than just the treatment of acne vulgaris or rosacea. 

It was additionally noted that a diligent search of the prior and contemporaneous art at the time of 

the effective filing date of the claimed invention did not reveal any clear teachings supporting the use of 

topical dapsone therapy for the treatment of any possible type of dermatological condition known in the 

art as instantly claimed (aside from acne vulgaris or rosacea). McGeer et al. (U.S. Patent No. 5,532,219; 

1996) was previously cited in further support of this position, in which other therapeutic uses of dapsone 

therapy were suggested, but of which none specifically related to other dermatologic uses of topical 

dapsone therapy (aside from acne vulgaris or rosacea). The state of the art, therefore, as of the effective 

filing date of the claimed invention did not clearly and unequivocally recognize the usefulness of topical 

dapsone therapy for dermatological applications outside of the treatment of acne vulgaris or rosacea as 

established by Garrett and Ahluwahlia et al. Applicant, therefore, cannot rely upon the state of the art as 

of the effective filing date of the claimed invention to enable his claimed topical dapsone formulation for 

the treatment of any or all dermatological conditions known (or unknown) in the art as of the effective 

filing date of the claimed invention. 

The skilled artisan, therefore, has nothing else to rely upon but Applicant's own specification to 

bridge this clear gap between the knowledge accepted in the art as of the effective filing date of the 

claimed invention and the asserted applications of Applicant's claimed topical dapsone therapy. This lack 

of knowledge in the art regarding the effective use of topical dapsone therapy for the treatment of any or 

all dermatological conditions (including, but not limited to, those recited in instant claims 5 and 9) is not 

remedied by Applicant's own specification. Applicant's working examples fail to demonstrate the ability of 

the claimed topical dapsone preparations to treat any type of dermatological condition (including those 

specific conditions claimed) in a patient in need thereof and, therefore, fail to provide the necessary 

enabling guidance that is absent from the state of the art. Applicant's proffered working examples are 

limited to specific topical preparations of dapsone and do not demonstrate the efficacy of such 

formulations in the treatment of any type of dermatological condition (including any or all of those specific 
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conditions instantly claimed). The working examples, therefore, fail to provide any evidentiary basis to 

conclude that Applicant's claimed method of administering the recited topical dapsone therapy was 

effective to treat any or all types of dermatological conditions. Accordingly, it remains that the disclosure 

and supporting examples provided in the present specification, coupled with the nascent state of the art at 

the time of the invention with regard to topical dapsone therapy for the treatment of any or all 

dermatological conditions, fails to adequately enable the full scope of embodiments presently claimed. 

The rejection stands. 

For these reasons supra, rejection of claims 1-5 and 7-9 is proper. 

Conclusion 

Rejection of claims 1-5 and 7-9 is proper. 

Claims 6 and 1 0-12 are objected to for depending from a rejected base claim. 

No claims of the present application are allowed. 

Applicant is requested to specifically point out the support for any amendments made to the 

disclosure in response to this Office action, including the claims (M.P.E.P. §§ 714.02 and 2163.06). In 

doing so, applicant is requested to refer to pages and line (or paragraph) numbers (if available) in the as

filed specification, not the published application. Due to the procedure outlined in M.P.E.P. § 2163.06 for 

interpreting claims, other art may be applicable under 35 U.S.C. § 102 or 35 U.S.C. § 1 03(a) once the 

aforementioned issue(s) is/are addressed. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth 

in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 

the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 

of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 

shortened statutory period, then the shortened statutory period will expire on the date the advisory action 

is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
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Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to Leslie A. Royds Draper whose telephone number is (571 )272-6096. The examiner can 

normally be reached on Monday-Friday (8:30 AM-5:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

JeffreyS. Lundgren can be reached on (571 )-272-5541. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained from 

either Private PAIR or Public PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 

March 2, 2016 
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1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S. C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant: Kevin S. Warner, et al. 

Serial No.: 14/885,805 

Filed: October 16, 2015 

For: TOPICAL DAPSONE AND 
DAPSONE/ADAPLENE 
COMPOSITIONS AND 
METHODS FOR USE 
THEREOF 

Group Art Unit: 1629 

Examiner: Draper, Leslie A Royds 

Conf. No.: 9004 

RESPONSE TO FINAL OFFICE ACTION 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir, 

This is filed in response to a Final Office Action mailed on March 7, 2015. Please 

amend the above referenced patent application as follows. Authorization is hereby given 

to charge any fee required for the filing of this paper, to Deposit Account No. 01-0885. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begin on 

page 12 of this paper. 

Remarks begin on page 14 of this paper. 
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AMENDMENTS TO THE SPECIFICATION 

Please amend paragraph [009] as shown below: 

[009] Use of topical compositions of dapsone can be problematic. Topical compositions 

may act as drying agents for the skin. They remove essential oils and natural skin 

softeners from the skin thus causing it to be dry, itch and crack. Inclusion of eKogeneous 

exogenous skin emollients, oils and the like, however, causes phase separation and 

precipitation of dapsone. Use of typical emulsifiers does not solve the dapsone 

precipitation owing to the lowered dapsone solubility and conflicting physical 

characteristics of the phases of the resulting composition. In particular, topical 

compositions including dapsone and methods are needed that would, for example, exhibit 

improved effectiveness. reduced side effects, or both, \Vhen used in a particular patient 

with a skin condition. Such improved topical compositions including dapsone and 

methods of their uses are also needed to improve treatrnent of patients \Vith acne or 

suspected acne. The present dapsone and dapsone/adapalene compositions can be 

useful for treating a variety of dermatological conditions. Some useful compositions 

include dapsone and/or adapalene in a polymeric viscosity builder. Some compositions 

can be adjusted to optimize the dermal delivery profile of dapsone to effectively treat 

dermatological conditions and improve the efficiency of pharmaceutical products applied 

to the skin. Diethylene glycol monoethyl ether is a solubilizer for dapsone, thereby 

allov,iing compositions to be prepared \IIlith increased solubilized concentrations of 

dapsone. As a result, the compositions described herein are effective in treating 

dermatological conditions in a subject in need thereof. 

Please amend paragraph [018] as shown below: 

[018] Some embodiments include compositions and products for treatment of skin 

conditions and methods of treating skin conditions. The term "skin condition'' as used 

herein encompasses human and animal conditions, disorders, or diseases affecting skin. 
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Such skin conditions include, but are not limited to, conditions involving skin inflammation, 

conditions involving sebaceous glands and hair follicles, conditions characterized by 

acneiform symptoms, and conditions involving skin dryness, skin thickening, skin scaling 

or skin flaking. Skin conditions that can be treated using some compositions, products 

and methods described herein include, but are not limited to, acne, rosacea, folliculitis, 

perioral dermatitis. photodamage, skin aging, psoriasis, iehtioois, ichthyosis. atopic 

dermatitis, treatment of chronic wounds, bed sores keratosis piralis, Qilaris, scars, 

including surgical and acne scars, sebaceous cysts, inflammatory dermatoses, post 

inflammatory hyperpigmentation, eczema, xerosis, pruritis, pruritus, lichen planus, 

nodular prurigo, eczema, and miliaria. 

Please amend paragraph [040] as shown below: 

[040] The following embodiments are specifically contemplated herein. 

Embodiment 1 

A composition comprising dapsone, a first solubilizing agent vvtlictl is diethylene glycol 

monoethyl ether, optionally at least one second solubilizing agent a polymeric viscosity 

builder, and water, wherein the dapsone is present in the composition at a concentration 

of about 3% \V/w to about 10% w/w. 

Embodiment 2 

The composition of embodiment 1, wherein the diethylene glycol monoethyl ether is 

present at a concentration of about 1 0% w/w to about 40% w/w. 

Embodiment 3 

The composition of embodiment i, \vherein the diethylene glycol monoethyl ether is 

present at a concentration of about 20% w/w to about 30% w/w. 

Embodiment 4 

3 

Mylan (IPR2019-01095) MYLAN1017, p. 484



485

19107 DIV (AP) 

The composition of embodiment 1, wherein the diethylene glycol monoethyl ether is 

present in the composition at a concentration of about 25(% w/w. 

Embodiment 5 

The composition of embodiment 1, further comprising adapalene. 

Embodiment 6 

The composition of embodiment 5, VI/herein the adapalene is present at a concentration of 

about 0.1% w/w to about 0.3%! w/w. 

Embodiment 7 

The composition of embodiment 1 wherein the second solubilizing agent is selected an 

alcohol, a glycoL an ester, or an ether. 

Embodiment 8 

The composition of embodiment 1, wherein the second solubilizing agent is PEG 400, 

lactic acid, dimethyl isosorbide. propylene glycol, propylene carbonate, hexylene glycoL 

isostearyl alcohol, diethyl sebacate. or ethanol. 

Embodiment 9 

The composition of embodiment 8, wherein the second solubilizing agent is propylene 

glycol. 

Embodiment 10 

The composition of embodiment 9, wherein the propylene glycol is present in the 

composition at a concentration of about 5% w/vv. 

Embodiment 11 

The composition of embodiment 8, wherein the second solubilizing agent is propylene 

carbonate. 
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Embodiment 12 

The composition of embodiment 1 i, wherein the propylene carbonate is present in the 

composition at a concentration of about 5% w/vv. 

Embodiment 13 

The composition of embodiment 8, wherein tt1e second solubilizing agent is ethanol. 

Embodiment 14 

The composition of embodiment 13, wherein the ethanol is present in the composition at 

a concentration of about 3% w/w. 

Embodiment 15 

The composition of embodiment 1, wherein the polymeric viscosity builder comprises an 

acrylam ide/sodium acryloyldimethyltaurate copolymer. 

Embodiment 16 

The composition of ernbodirnent 1, VI/herein the polyrneric viscosity builder is present at a 

concentration of about 2'Yo wN; to about 6% \N/w. 

Embodiment 17 

The composition of embodiment 1, wherein the polymeric viscosity builder is present at a 

concentration of about 4% w/\v. 

Embodiment 18 

The composition of embodiment ol, further comprising methylparaben. 

Embodiment 19 

The composition of embodiment 1, further comprising Carbomer interpolymer type A, 

Carbomer interpolymer type B, or Carbomer Homopolymer Type C. 

Embodiment 20 
5 
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The composition of embodiment 19, wherein the Carbomer Homopolymer Type C is 

present at a concentration of about 0.7% wlvv to about 1.5% \V/w. 

Embodiment 21 

The composition of embodiment 19, wherein the Carbomer Homopolymer Type C is 

present at a concentration of about 0.85% w/w to about 1.5% w/w. 

Embodiment 22 

The composition of embodiment 19, wherein the Carbomer interpolymer Type A is 

present at a concentration of about ·1% w/vv to 2% w/w. 

Embodiment 23 

The composition of embodiment 19, wherein the Carbomer interpolymer Type B is 

present at a concentration of about 0.1 °/(; w/w to about 0.5% w/w. 

Embodiment 24 

The composition of embodiment 1, further comprising a neutralizing agent. 

Embodiment 25 

The composition of embodiment 24 wherein the neutralizing agent is NaOH or 

triethanolamine. 

Embodiment 26 

The composition of embodiment 1 furtt1er cornprising a ct1elating agent 

Embodiment 27 

The composition of embodiment 26, wherein the chelating agent is ethylene diamine 

tetraacetic acid. 

Embodiment 28 

6 

Mylan (IPR2019-01095) MYLAN1017, p. 487



488

19107 DIV (AP) 

The composition of embodiment 27, VI/herein the ethylene diamine tetraacetic acid is 

present at a concentration of about 0.02(% w/w to about 0.041% \V/w. 

Embodiment 29 

The composition of embodiment 27, wherein the ethylene diamine tetraacetic acid is 

present in tt1e corn position at about 0.03% 'N/w. 

Embodiment 30 

The composition of embodiment 1 wherein the composition is in the form of a gel, a 

suspension, an emulsion, a cream, a liquid, a paste, a lotion, a nanoemulsion, a 

microemulsion, a reverse emulsion, or a liposomal cream. 

Embodiment 31 

A method for treating a dermatological condition comprising administering to a subject in 

need thereof a therapeutically effective amount of a composition of embodiment 1. 

Embodiment 32 

The method of embodiment 31 \Vherein the condition is acne vulgaris, rosacea, atopic 

dermatitis, treatment of chronic wounds, bed sores, keratosis f.}fFa~is, gilaris, sebaceous 

cysts, inflammatory dermatoses, post inflammatory hyperpigmentation, eczema, xerosis, 

pruritis, pruritus. lichen planus, nodular prurigo, dermatitis, eczema, or miliaria 

Embodiment 33 

The method of embodiment 32 wherein the condition is acne vulgaris. 

Embodiment 34 

The composition of embodiment 1, 2, 3, or 4, further comprising adapalene. 

Embodiment 35 

The composition of embodiment 34, wherein the adapalene is present at a concentration 

of about 0.1% w/w to about 0.3% w/w. 
7 
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Embodiment 36 

The composition of embodiment 1, 2, 3, 4, 34, or 35, wherein the second solubilizing 

agent is selected an alcohol, a glycol, an ester, or an ether. 

Embodiment 37 

The composition of embodiment 1, 2, 3, 4, 34, 35, or 36, wherein the second solubilizing 

agent is PEG 400, lactic acid, dimethyl isosorbide, propylene glycol, propylene carbonate, 

hexylene glycol, isostearyl alcohol, diethyl sebacate, or ethanol. 

Embodiment 38 

The composition of embodiment 37, wherein the second solubilizing agent is propylene 

glycol. 

Embodiment 39 

The composition of embodiment 38 wherein the propylene glycol is present in the 

composition at a concentration of about 5°/a \V/w. 

Embodiment 40 

The composition of embodiment 37, wherein the second solubilizing agent is propylene 

carbonate. 

Embodiment 41 

The composition of embodiment 40, wherein the propylene carbonate is present in the 

composition at a concentration of about 5% w/w. 

Embodiment 42 

The composition of embodiment 37, wherein the second solubilizing agent is ethanol. 

Embodiment 43 
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The composition of embodiment 42, wherein the ethanol is present in the composition at 

a concentration of about 3(!/o w/w. 

Embodiment 44 

The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, or 43, 

wherein the polymeric viscosity builder comprises an acrylamide/sodium 

acryloyldimethyltaurate copolymer. 

Embodiment 45 

The composition of embodiment I, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, or 44, 

wherein the polymeric viscosity builder is present at a concentration of about 2(!/o w/w to 

about 6% w/w. 

Embodiment 46 

The composition of embodiment 45. wherein the polymeric viscosity builder is present at 

a concentration of about 4% w/w. 

Embodiment 47 

The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 

or 46, further comprising methyl paraben. 

Embodiment 48 

The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 

46, or 47, further comprising Carbomer interpolyrner type A, Carbomer interpolymer type 

B, or Carbomer Homopolymer Type C. 

Embodiment 49 

The composition of embodiment 48, wherein the Carbomer Homopolymer Type C is 

present at a concentration of about 0.7% wlvv to about 1.5% \V/w. 

Embodiment 50 
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The composition of embodiment 48, wherein the Carbomer Homopolymer Type C is 

present at a concentration of about 0.85(% w/w to about i .5(% w/w. 

Embodiment 51 

The composition of embodiment 48, wherein the Carbomer interpolymer Type A is 

present at a concentration of about 1% \V/w to 2% w/w. 

Embodiment 52 

The composition of embodiment 48, wherein the Carbomer interpolymer Type 8 is 

present at a concentration of about 0.1% vv/w to about 0.5% w/w. 

Embodiment 53 

The composition of embodiment 1, 2, 3, 4, 34, 35, 36. 37, 38, 39, 40. 41, 42, 43, 44, 45, 

46, 47, 48, 49, 50, 51, or 52, further comprising a neutralizing agent 

Embodiment 54 

The composition of embodiment 53 wherein the neutralizing agent is NaOH or 

triethanolamine. 

Embodiment 55 

The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 

46, 47, 48, 49, 50. 51, 52, 53, or 54, further comprising a chelating agent 

Embodiment 56 

The composition of embodiment 55, wherein the chelating agent is ethylene diamine 

tetraacetic acid. 

Embodiment 57 

The composition of embodiment 56, wherein the ethylene diamine tetraacetic acid is 

present at a concentration of about 0.02% w/w to about 0.04% w/w. 

10 
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Embodiment 58 

The composition of embodiment 56, wherein the ethylene diamine tetraacetic acid is 

present in the composition at about 0.03% wiw. 

Embodiment 59 

The composition of embodiment 1, 2, 3, 4, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 

46, 47, 48, 49, 50, 5°1, 52, 53, 54, 55, 56, 57, or 58, wherein the composition is in the form 

of a gel, a suspension, an emulsion, a cream, a liquid, a paste, a lotion, a nanoemulsion, 

a microemulsion, a reverse emulsion, or a liposomal cream. 

Embodiment 60 

A method for treating a dermatological condition comprising administering to a subject in 

need thereof a therapeutically effective amount of a composition of embodiment i, 2. 3. 4. 

34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 

57, 58, or 59. 

Embodiment 61 

The method of embodiment 60 \Vherein the condition is acne vulgaris, rosacea, atopic 

dermatitis, treatment of chronic wounds, bed sores, keratosis f.}fFa~is, gilaris, sebaceous 

cysts, inflammatory dermatoses. post inflammatory hyperpigmentation, eczema, xerosis, 

pruritis, pruritus. lichen planus, nodular prurigo, dermatitis, eczema, or miliaria 

Embodiment 62 

The method of embodiment 60 wherein the condition is acne vulgaris. 

11 
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Amendments to the Claims: 

The following claims replace all claims previously submitted in this application. 

Only those claims being amended herein show their changes in highlighted form, where 

insertions appear as underlined text (e.g., insertions) while deletions appear as 

strikethrough or surrounded by double brackets (e.g. deletions or [[deletions]]). 

1. (Currently Amended) A method for treating a dermatological condition selected from 

the group consisting of acne vulgaris and rosacea comprising administering to a 

subject having the dermatological condition selected from the group consisting of 

acne vulgaris and rosacea a topical pharmaceutical composition comprising: 

about 7.5% w/w dapsone; 

about 30% w/w to about 40% w/w diethylene glycol monoethyl ether; 

about 2% w/w to about 6% w/w of a polymeric viscosity builder comprising 

consisting of acrylamide/sodium acryloyldimethyl taurate copolymer; and 

water; 

wherein the topical pharmaceutical composition does not comprise adapalene. 

2. (Original) The method of claim 1, wherein the diethylene glycol monoethyl ether is 

present at a concentration of about 30% w/w. 

3. (Original) The method of claim 1, wherein the polymeric viscosity builder is present at 

a concentration of about 4% w/w. 

4. (Original) The method of claim 1, wherein the topical pharmaceutical composition 

further comprises methyl paraben. 

5. - 6. (Canceled) 
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7. (Currently Amended) A method for treating a dermatological condition selected from 

the group consisting of acne vulgaris and rosacea comprising administering to a 

subject having the dermatological condition selected from the group consisting of 

acne vulgaris and rosacea a topical pharmaceutical composition comprising: 

about 7.5% w/w dapsone; 

about 30% w/w diethylene glycol monoethyl ether; 

about 4% w/w of a polymeric viscosity builder comprising consisting of 

acrylamide/sodium acryloyldimethyl taurate copolymer; and 

water; 

wherein the topical pharmaceutical composition does not comprise adapalene. 

8. (Original) The method of claim 7, wherein the topical pharmaceutical composition 

further comprises methyl paraben. 

9. - 1 0. (Canceled). 

11. (Currently Amended) The method of claim 1[[6]] wherein the dermatological 

condition is acne vulgaris. 

12. (Currently Amended) The method of claim Z[[1 0]] wherein the dermatological 

condition is acne vulgaris. 

13 
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REMARKS 

This Reply responds to the Office Action sent March 7, 2016, in which the Office 

Action rejected Claims 1-5 and 7-9. Claims 1, 7, 11, and 12 have been amended. Claims 

5-6 and 9-10 have been canceled. Thus Claims 1-4, 7-8, and 11-12 are currently 

pending. No new matter has been added by this amendment, and all amendments to the 

claims are fully supported by the originally filed specification and claims. The Applicants 

respectfully submit that the claims are in condition for allowance. 

The Applicants note that Claims 1 and 7 have amended the element of "a 

polymeric viscosity builder consisting of acrylamide/sodium acryloyldimethyl taurate 

copolymer" to a "polymeric viscosity builder comprising acrylamide/sodium 

acryloyldimethyl taurate copolymer." The Applicants submit that the pending Claims are 

still patentable in view of the cited prior art, and that relevant arguments made in the 

response and the declaration submitted on February 18, 2016 still support the 

patentability of the amended pending claims. 

Allowable Subject Matter 

The Applicants acknowledge the March 7, 2016 Office Action's observation that 

claims 6 and 10-12 were objected to as being dependent upon a rejected base claim, but 

would be allowable if rewritten in dependent form. The Applicants have amended claim 1 

to recite the elements of claim 6 and claim 7 to recite the elements of claim 1 0. Thus, the 

Applicants submit that the claims are allowable. 

Claim Rejections 

35 U.S. C.§ 112(a) 

Claims 1-5 and 7-9 were rejected under 35 U.S.C. § 112(a) or 35 U.S.C. § 112 

(pre-AlA), first paragraph, because the specification, while being enabling for 

administering the claimed topical dapsone preparation for the treatment of acne vulgaris 

or rosacea, does not reasonably provide enablement for administering the claimed topical 

dapsone preparation for the treatment of any other dermatological condition. 
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While the Applicants disagree with the rejection for at least the reasons cited in the 

February 18, 2016 response, solely in order to expedite prosecution, the claims have 

been amended. The Applicants submit that the amendments to the claims render the 

rejection under 35 U.S.C. § 112(a) or 35 U.S.C. § 112 (pre-AlA), first paragraph moot. 

Thus, the Applicants respectfully request that the claim rejections under 35 U.S.C § 

112(a) or 35 U.S. C.§ 112 (pre-AlA), first paragraph be withdrawn 

Applicant requests a Notice of Allowance. The Examiner is invited to call the 

undersigned attorney if any issues remain unresolved. 

Please use Deposit Account 01-0885 for the payment of any extension of time 

fees, and/or the payment of any other fees due in connection with the present response. 

Dated: September 7, 2016 Respectfully submitted, 

/Laura L. Wine/ 

Laura L. Wine 
Reg. No. 68681 
Attorney for Applicant 

Please direct all inquiries and correspondence to: 

Laura L. Wine 
Allergan, Inc. 
2525 Dupont Drive, T2-7H 
Irvine, California 92623-9534 
Tel: 714.246-4758/Fax: 714.246-6996 
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New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/06 (09-11) 
Approved for use through 1/31/2014. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it displays a valid OMB control number 

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number Filing Date 

Substitute for Form PT0-875 14/885,805 10/16/2015 D To be Mailed 

ENTITY: [8J LARGE D SMALL D MICRO 

APPLICATION AS FILED- PART I 

(Column 1) (Column 2) 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) 

D BASIC FEE N/A N/A N/A 
(37 CFR 116(a), (b), or (c)) 

D SEARCH FEE N/A N/A N/A 
(37 CFR 116(k), (i), or (m)) 

D EXAMINATION FEE 
(37 CFR 1.16(o), (p), or (q)) 

N/A N/A N/A 

TOTAL CLAIMS 
minus 20 = . 

(37 CFR 1.16(i)) X $ = 

INDEPENDENT CLAIMS 
minus 3 = . 

(37 CFR 1.16(h)) X $ = 

If the specification and drawings exceed 100 sheets 

0APPLICATION SIZE FEE 
of paper, the application size fee due is $310 ($155 
for small entity) for each additional 50 sheets or 

(37 CFR 1.16(s)) 
fraction thereof. See 35 U.S. C. 41 (a)(1 )(G) and 37 
CFR 1.16(s). 

D MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 

• If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 

APPLICATION AS AMENDED- PART II 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 

09/07/2016 REMAINING NUMBER 
PRESENT EXTRA RATE($) ADDITIONAL FEE($) 

f-- AFTER PREVIOUSLY 
z AMENDMENT PAID FOR 
w 

Total (37 CFR :;:;;: 
1.16(i)) 

• 8 Minus .. 20 = 0 X $80 = 0 
0 

Independent z (37 CFR 1 .16(h)) 
• 2 Minus ... 3 = 0 X $420 = 0 

w 
:;:;;: D Application Size Fee (37 CFR 1.16(s)) 
<( 

D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

TOTAL ADD'L FEE 0 

(Column 1) (Column 2) (Column 3) 

CLAIMS HIGHEST 
REMAINING NUMBER 

PRESENT EXTRA RATE($) ADDITIONAL FEE($) 
AFTER PREVIOUSLY 

f--
AMENDMENT PAID FOR 

z Total (37 CFR . Minus .. 
= X $ = w 1.16(i)) 

:;:;;: Independent . Minus ... 
= X $ = 0 (37 CFR 1 .16(h)) 

z D Application Size Fee (37 CFR 1.16(s)) w 
:;:;;: D FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) <( 

TOTAL ADD'L FEE 

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3. LIE 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". MARISSA BL YTHER 
••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Th1s collection of mformat1on 1s requ1red by 37 CFR 1.16. The mformat1on 1s requ1red to obta1n or reta1n a benefit by the public wh1ch 1s to f1le (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S. C. 122 and 37 CFR 1 .14. This collection is estimated to take 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

51957 7590 09/30/2016 

ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE, CA 92612-1599 

APPLICATION NO. FILING DATE 

14/885,805 10116/2015 

FIRST NAMED INVENTOR 

Kevin S, Warner 

EXAMINER 

DRAPER, LESLIE A ROYDS 

ART UNIT PAPER NUMBER 

1629 

DATE MAILED: 09/30/2016 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

19107 DIV (AP) 9004 

TITLE OF INVENTION: TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisiona1 UNDISCOUNTED $960 $0 $0 $960 12/30/2016 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

L Review the ENTITY STATUS shown above, If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies, 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above, 

If the ENTITY STATUS is changed from that shown above, on PART B- FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)", 

For purposes of this notice, small entity fees are 112 the amount of undiscounted fees, and micro entity fees are 112 the amount of small entity 
fees, 

IL PART B- FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required), If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted, If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B, 

IlL All communications regarding this application must give the application number, Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary, 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of3 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

51957 7590 09/30/2016 

ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE, CA 92612-1599 

APPLICATION NO. FILING DATE 

14/885,805 10/16/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Kevin S. Warner 19107 DIV (AP) 9004 

TITLE OF INVENTION: TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

DRAPER, LESLIE A ROYDS 1629 

l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

514-646000 

2. For printing on the patent front page, list 

( l) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 12/30/2016 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies _________ __ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

0 The director is hereby authorized to charge the required fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/l5A and l5B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ __ Registration No. ________________ _ 
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PTOL-85 Part B (10-13) Approved for use through 10/3112013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Mylan (IPR2019-01095) MYLAN1017, p. 504



505

UNITED STA 1ES p A 1ENT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

14/885,805 10116/2015 

51957 7590 09/30/2016 

ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE, CA 92612-1599 

FIRST NAMED INVENTOR 

Kevin S. Warner 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

19107 DIV (AP) 9004 

EXAMINER 

DRAPER, LESLIE A ROYDS 

ART UNIT PAPER NUMBER 

1629 

DATE MAILED: 09/30/2016 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section 1(h)(2) of the AlA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination (or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0 101 or (571 )-272-4200. 
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When OMB approves an agency 
request to collect information from the public, OMB (i) provides a valid OMB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the OMB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid OMB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
14/885,805 

Applicant(s) 
WARNER ET AL. 

Notice of Allowability Examiner 
Leslie A. Royds Draper 

Art Unit 
1629 

AlA (First Inventor to File) 
Status 

Yes 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOW ABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 1:8] This communication is responsive to the request tor continued examination filed 07 September 2016. 

D A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. 1:8] The allowed claim(s) is/are 1-4.7.8. 11 and 12. As a result of the allowed claim(s), you may be eligible to benefit from the Patent 
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information, 
please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov. 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment I Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121{d). 

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PT0-892) 

2. D Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PT0-413), 
Paper No./Mail Date __ . 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 

U.S. Patent and Trademark Off1ce 

PTOL-37 (Rev. 08·13) 
20160923 

5. 1:8] Examiner's Amendment/Comment 

6. D Examiner's Statement of Reasons for Allowance 

7. 1:8] Other Drawings filed 10/16/15 are accepted. 

Notice of Allowability Part of Paper No./Mail Date 
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Application/Control Number: 14/885,805 

Art Unit: 1629 

The present application, filed on or after March 16, 2013, is being examined under the first 

inventor to file provisions of the AlA. 

Page 2 

A request for continued examination under 37 CFR 1.114, including the fee set forth in 37 CFR 

1.17(e), was filed in this application after final rejection. Since this application is eligible for continued 

examination under 37 CFR 1 .114, and the fee set forth in 37 CFR 1 .17( e) has been timely paid, the 

finality of the previous Office action has been withdrawn pursuant to 37 CFR 1 .114. Applicant's 

submission filed on September 7, 2016 has been entered. 

Claims 1-4, 7, 8, 11 and 12 remain pending and under examination. Claims 5, 6, 9 and 10 are 

cancelled. Claims 1, 7, 11 and 12 are amended. 

EXAMINER'S COMMENTS 

In reply to the rejection of claims 1-5 and 7-9 under the enablement provision of 35 U.S.C. 

§112(a) (pre-AlA first paragraph) as set forth at p.4-7 of the previous Office Action dated March 7, 2016, 

Applicant now presents newly amended independent claims 1 and 7 to be limited solely to the treatment 

of acne vulgaris or rosacea consistent with the embodiments determined to be adequately enabled by 

Applicant's as-filed specification. In view of these amendments to claims 1 and 7, and further in view of 

the cancellation of claims 5 and 9 directed to various other dermatological conditions, the rejection of 

claims 1-5 and 7-9 is now withdrawn. 

As a result of Applicant's most recent claim amendments set forth in the claim listing provided 

with the request for continued examination as filed September 7, 2016, Applicant's limitation of the instant 

claims specifically to the treatment of acne vulgaris or rosacea additionally overcomes the objection to 

claims 6 and 1 0-12 as being otherwise allowable but for the fact that each was dependent from a rejected 

base claim. As such, the objection to claims 6 and 10-12 is now withdrawn as well. 

Applicant's attention is directed to the explanation provided at p.2-4 of the previous Office Action 

dated March 7, 2016 as to why the instantly claimed method is nonobvious over the cited prior art of 

record in view of the Warner Declaration filed under 37 C.F.R. §1.132 on February 18, 2016. Such 

reasons are incorporated by reference herein, but are not repeated in the interest of brevity. 

Mylan (IPR2019-01095) MYLAN1017, p. 508



509

Application/Control Number: 14/885,805 

Art Unit: 1629 

Page 3 

Any comments considered necessary by Applicant must be submitted no later than the payment 

of the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such 

submissions should be clearly labeled "Comments on Statement of Reasons for Allowance." 

Claims 1-4, 7, 8, 11 and 12 are allowed. 

Any inquiry concerning this communication or earlier communications from the examiner should 

be directed to Leslie A. Royds Draper whose telephone number is (571 )272-6096. The examiner can 

normally be reached on Monday-Friday (8:30 AM-5:00 PM). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

JeffreyS. Lundgren can be reached on (571 )-272-5541. The fax phone number for the organization 

where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 

Information Retrieval (PAIR) system. Status information for published applications may be obtained from 

either Private PAIR or Public PAIR. Status information for unpublished applications is available through 

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 

at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 

or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000. 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 

September 23, 2016 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 14885805 WARNER ET AL. 

I IIIII 

Examiner Art Unit 

Leslie A. Royds Draper 1629 

CPC 

Symbol Type Version 

A61K ::::::::::: 31 I ~ 192 F 2013-01-01 

A61K ::::::::::: 9 I ~ 0014 I 2013-01-01 

A61K ::::::::::: 31 I ~ 136 I 2013-01-01 

A61K ::::::::::: 31 I ~ 145 I 2013-01-01 

A61K ::::::::::: 47 I ~ 32 I 2013-01-01 

A61K ::::::::::: 47 I ~ 10 I 2013-01-01 

A61K ::::::::::: 47 I ~ 14 I 2013-01-01 

A61K ::::::::::: 47 I ~ 183 I 2013-01-01 

A61K ::::::::::: 47 I ~ 34 I 2013-01-01 

::::::::::: I ~ 
::::::::::: I ~ 
::::::::::: I ~ 
::::::::::: I ~ 
::::::::::: I ~ 
::::::::::: I ~ 

A 2 2 2013-01-01 

NONE 
Total Claims Allowed: 

8 
(Assistant Examiner) (Date) 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 23 Sept 16 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 NONE 

U.S. Patent and Trademark Office Part of Paper No. 20160923 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 14885805 WARNER ET AL. 

I IIIII 

Examiner Art Unit 

Leslie A. Royds Draper 1629 

US ORIGINAL CLASSIFICATION INTERNATIONAL CLASSIFICATION 

CLASS SUBCLASS CLAIMED NON-CLAIMED 

A 6 1 K 31 I 136 (2006.01.01) 

CROSS REFERENCE(S) 

CLASS SUBCLASS {ONE SUBCLASS PER BLOCK) 

NONE 
Total Claims Allowed: 

8 
(Assistant Examiner) (Date) 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 23 Sept 16 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 NONE 

U.S. Patent and Trademark Office Part of Paper No. 20160923 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 14885805 WARNER ET AL. 

I IIIII 

Examiner Art Unit 

Leslie A. Royds Draper 1629 

D Claims renumbered in the same order as presented by applicant D CPA D T.D. D R.1.47 

Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original 

1 1 

2 2 

3 3 

4 4 

5 

6 

6 7 

7 8 

9 

10 

5 11 

8 12 

NONE 
Total Claims Allowed: 

8 
(Assistant Examiner) (Date) 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 23 Sept 16 O.G. Print Claim(s) O.G. Print Figure 

(Primary Examiner) (Date) 1 NONE 
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Page 1 of 1 

UNI1ED STATES PATENT AND TRADEMARK OFFICE 

BIB DATA SHEET 

SERIAL NUMBER FILING or 371 (c) 
DATE 

14/885,805 10/16/2015 

RULE 

APPLICANTS 
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INVENTORS 
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Ajay P. Parashar, Fairfax, VA; 
Vijaya Swaminathan, San Francisco, CA; 
Varsha Bhatt, San Francisco, CA; 

** CONTINUING DATA ************************* 

CLASS 

514 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

CONFIRMATION NO. 9004 

GROUP ART UNIT ATTORNEY DOCKET 
NO. 

1629 19107 DIV (AP) 

This application is a D IV of 14/082,955 11/18/2013 PAT 9161926 Drawings filed 10/16/15 are 
which claims benefit of 61/728,403 11/20/2012 accepted. 
and claims benefit of 61/770,768 02/28/2013 li\. 
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Allowance COUNTRY DRAWINGS CLAIMS CLAIMS 
Verified and /Leslie A. Royds 

CA 3 10 2 Draper/ 
Acknowledged ~xam1ner's S1gnature lii1tlalS 

ADDRESS 

ALLERGAN, INC. 
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=> d his full 

L1 

L2 

(FILE 'HOME' ENTERED AT 15:23:15 ON 23 SEP 2016) 

FILE 'REGISTRY' ENTERED AT 15:23:22 ON 23 SEP 2016 
E "DAPSONE"/CN 

1 SEA ABB=ON PLU=ON DAPSONE/CN 
D L1 

FILE 'HCAPLUS' ENTERED AT 15:24:05 ON 23 SEP 2016 

FILE 'REGISTRY' ENTERED AT 15:25:38 ON 23 SEP 2016 
SET SMARTSELECT ON 
SEL PLU=ON L1 1- CHEM 
SET SMARTSELECT OFF 

67 TERMS 

FILE 'HCAPLUS' ENTERED AT 15:25:38 ON 23 SEP 2016 
L3 19971 SEA ABB=ON PLU=ON L2 
L4 20008 SEA ABB=ON PLU=ON L3 OR DAPSON? OR (DIAMINO(W)DIPHENYL(W) (SUL 

FON? OR SULPHON?)) OR ("4-[(4-AMINOBENZENE)SULPHONYL]ANILINE" 
OR "4-[ (4-AMINOBENZENE)SULFONYL]ANILINE") 

L5 4784 SEA ABB=ON PLU=ON "DGME" OR (DIETHYLEN?(W)GLYCOL(W)MONOETHYL? 
(W)ETHER?) OR (ETHOXY(W)DIGLYCOL?) OR TRANSCUTOL? 

L6 102884 SEA ABB=ON PLU=ON (ACRYLAMID?) OR (SODIUM(W)ACRYLOYL(W)DIMETH 
YL(W)TAURAT?) OR (ACRYLAMID?(2A)SODIUM(2A)ACRYLOYL(2A)DIMETHYL( 
2A)TAURAT?) OR SEPINEO? OR ("SEPINE0"(2A)"600") 

L7 1 SEA ABB=ON PLU=ON L4 AND L5 AND L6 

L8 

D L7 1 IBIB ED ABS 

FILE 'MEDLINE, BIOSIS, EMBASE' ENTERED AT 15:28:10 ON 23 SEP 2016 

FILE 'REGISTRY' ENTERED AT 15:28:20 ON 23 SEP 2016 
SET SMARTSELECT ON 
SEL PLU=ON L1 1- CHEM 
SET SMARTSELECT OFF 

67 TERMS 

FILE 'MEDLINE, BIOSIS, EMBASE' ENTERED AT 15:28:21 ON 23 SEP 2016 
L9 60139 SEA ABB=ON PLU=ON L8 
L1 0 6 0317 SEA ABB=ON PLU=ON L9 OR DAPSON? OR ( DIAMINO (W) DIPHENYL (W) ( SU 

LFON? OR SULPHON?)) OR ("4-[(4-AMINOBENZENE)SULPHONYL]ANILINE" 
OR "4-[ (4-AMINOBENZENE)SULFONYL]ANILINE") 

L11 1612 SEA ABB=ON PLU=ON "DGME" OR (DIETHYLEN?(W) GLYCOL(W) 
MONOETHYL?(W) ETHER?) OR (ETHOXY(W) DIGLYCOL?) OR TRANSCUTOL? 

L12 49955 SEA ABB=ON PLU=ON (ACRYLAMID?) OR (SODIUM(W) ACRYLOYL(W) 
DIMETHYL(W) TAURAT?) OR (ACRYLAMID?(2A) SODIUM(2A) ACRYLOYL(2A) 

DIMETHYL(2A) TAURAT?) OR SEPINEO? OR ("SEPINE0"(2A)"600") 
L13 0 SEA ABB=ON PLU=ON L10 AND L11 AND L12 

L14 

FILE 'USPAT2, USPATFULL' ENTERED AT 15:29:08 ON 23 SEP 2016 

FILE 'REGISTRY' ENTERED AT 15:29:15 ON 23 SEP 2016 
SET SMARTSELECT ON 
SEL PLU=ON L1 1- CHEM 
SET SMARTSELECT OFF 

67 TERMS 

FILE 'USPAT2, USPATFULL' ENTERED AT 15:29:15 ON 23 SEP 2016 
L15 46905 SEA ABB=ON PLU=ON L14 
L16 47502 SEA ABB=ON PLU=ON L15 OR DAPSON? OR (DIAMINO(W) DIPHENYL(W) (S 

ULFON? OR SULPHON?)) OR ("4-[(4-AMINOBENZENE)SULPHONYL]ANILINE" 
OR "4-[ (4-AMINOBENZENE)SULFONYL]ANILINE") 
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L17 

L18 

L19 
L20 

22942 SEA ABB=ON PLU=ON "DGME" OR (DIETHYLEN?(W) GLYCOL(W) 
MONOETHYL?(W) ETHER?) OR (ETHOXY(W) DIGLYCOL?) OR TRANSCUTOL? 

145 SEA ABB=ON PLU=ON (SODIUM(W) ACRYLOYL(W) DIMETHYL(W) 
TAURAT?) OR (ACRYLAMID?(2A) SODIUM(2A) ACRYLOYL(2A) DIMETHYL(2A 
) TAURAT?) OR SEPINEO? OR ("SEPINE0"(2A)"600") 

10 SEA ABB=ON PLU=ON L16 AND L17 AND L18 
10 DUP REM L19 (0 DUPLICATES REMOVED) 

ANSWER '1' FROM FILE USPAT2 
ANSWERS '2-10' FROM FILE USPATFULL 

D L20 1-10 IBIB ABS 

FILE 'HOME' ENTERED AT 15:31:28 ON 23 SEP 2016 
SAVE TEMP ALL L14885805/L 

FILE HOME 

FILE REGISTRY 
Property values tagged with IC are from the ZIC/VINITI data file 
provided by InfoChem. 

STRUCTURE FILE UPDATES: 
DICTIONARY FILE UPDATES: 

22 SEP 2016 
22 SEP 2016 

HIGHEST RN 1998197-38-8 
HIGHEST RN 1998197-38-8 

CAS Information Use Policies apply and are available at: 

http://www.cas.org/legal/infopolicy 

TSCA INFORMATION NOW CURRENT THROUGH APRIL 29, 2016 

Please note that search-term pricing does apply when 
conducting SmartSELECT searches. 

REGISTRY includes numerically searchable data for experimental and 
predicted properties as well as tags indicating availability of 
experimental property data in the original document. For information 
on property searching in REGISTRY, refer to: 

http://www.cas.org/training/stn/database-specific 

FILE HCAPLUS 

Copyright of the articles to which records in this database refer is 
held by the publishers listed in the PUBLISHER (PB) field (available 
for records published or updated in Chemical Abstracts after December 
26, 1996), unless otherwise indicated in the original publications. 

The CA Lexicon is the copyrighted intellectual property of the 
American Chemical Society and is provided to assist you in searching 
databases on SIN. Any dissemination, distribution, copying, or storing 
of this information, without the prior written consent of CAS, is 
strictly prohibited. 

FILE COVERS 1907 - 23 Sep 2016 VOL 165 ISS 15 
FILE LAST UPDATED: 22 Sep 2016 (20160922/ED) 
REVISED CLASS FIELDS (/NCL) LAST RELOADED: Dec 2015 
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Dec 2015 

HCAplus includes complete International Patent Classification (IPC) 
reclassification data for the third quarter of 2016. 
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HCAplus now includes the comprehensive Cooperative Patent Classification 
(CPC). See HELP CPC for details. 

CAS Information Use Policies apply and are available at: 

http://www.cas.org/legal/infopolicy 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

FILE MEDLINE 
FILE LAST UPDATED: 23 Sep 2016 (20160923/UP). FILE COVERS 1946 TO DATE. 

MEDLINE(R) is a registered trademark of the U.S. National Library of 
Medicine (NLM) . 

The 2016 MEDLINE reload was completed on January 23, 2016. The 
2016 MeSH thesaurus is available as a source of terminology for your sear 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

See HELP RANGE before carrying out any RANGE search. 

FILE BIOSIS 
FILE COVERS 1926 TO DATE. 
CAS REGISTRY NUMBERS AND CHEMICAL NAMES (CNs) PRESENT 
FROM JANUARY 1926 TO DATE. 

RECORDS LAST ADDED: 21 September 2016 (20160921/ED) 

BIOSIS has been augmented with 1.8 million archival records from 1926 
through 1968. These records have been re-indexed to match current 
BIOSIS indexing. 

FILE EMBASE 
FILE COVERS: Embase-originated material 1947 to 22 Sep 2016 (20160922/ED) 

Unique MEDLINE content 1948 to present 
Emtree thesaurus last updated September 2016 

This file contains CAS Registry Numbers for easy and accurate 
substance identification. 

The content in Embase Alert (EMBAL) is strictly complementary 
to that in Embase (EMBASE) . EMBAL contains, at any given time, 
approximately 100,000 novel records not yet available in Embase. 
Search both databases for the most timely and comprehensive 
results. 

FILE USPAT2 

FILE COVERS 2001 TO PUBLICATION DATE: 22 Sep 2016 (20160922/PD) 
FILE LAST UPDATED: 22 Sep 2016 (20160922/ED) 
HIGHEST GRANTED PATENT NUMBER: US9451736 
HIGHEST APPLICATION PUBLICATION NUMBER: US20160278253 
CA INDEXING IS CURRENT THROUGH 18 Sep 2016 (20160918/UPCA) 
ISSUE CLASS FIELDS (/INCL) CURRENT THROUGH: 22 Sep 2016 (20160922/PD) 
REVISED CLASS FIELDS (/NCL) LAST RELOADED: Dec 2015 
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Dec 2015 
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USPAT2 includes complete International Patent Classification (IPC) 
reclassification data for the third quarter of 2016. 

USPAT2 now includes the comprehensive Cooperative Patent Classification 
(CPC). See HELP CPC for details. 

To ensure comprehensive retrieval of US patent information, including 
US patent application information, search USPAT2 in combination with 
USPATFULL. 

SELECT PN, PNK, PATS, AP, APPS, PRN and PRAI now bears a charge in this 
file. Please see HELP COST for pricing. 

FILE USPATFULL 
FILE COVERS 1971 TO PATENT PUBLICATION DATE: 22 Sep 2016 (20160922/PD) 
FILE LAST UPDATED: 22 Sep 2016 (20160922/ED) 
HIGHEST GRANTED PATENT NUMBER: US9451736 
HIGHEST APPLICATION PUBLICATION NUMBER: US20160278272 
CA INDEXING IS CURRENT THROUGH 18 Sep 2016 (20160918/UPCA) 
ISSUE CLASS FIELDS (/INCL) CURRENT THROUGH: 22 Sep 2016 (20160922/PD) 
REVISED CLASS FIELDS (/NCL) LAST RELOADED: Dec 2015 
USPTO MANUAL OF CLASSIFICATIONS THESAURUS ISSUE DATE: Dec 2015 

USPATFULL includes complete International Patent Classification (IPC) 
reclassification data for the third quarter of 2016. 

USPATFULL now includes the comprehensive Cooperative Patent Classification 
(CPC). See HELP CPC for details. 

To ensure comprehensive retrieval of US patent information, including 
US patent application information, search USPATFULL in combination with 
USPAT2. 

SELECT PN, PNK, PATS, AP, APPS, PRN and PRAI now bears a charge in this 
file. Please see HELP COST for pricing. 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination 

Search Notes 14885805 WARNER ET AL. 

Examiner Art Unit 

Leslie A. Royds Draper 1629 

CPC-SEARCHED 

Symbol Date Examiner 

CPC COMBINATION SETS -SEARCHED 

Symbol I 
I 

US CLASSIFICATION SEARCHED 

Class I Subclass 
I 

SEARCH NOTES 

Search Notes 
Inventor Search (PALM Database, eDAN, EAST) 
EAST Search (See Attached Search History) 
Updated Inventor Search (PALM Database, eDAN, EAST) 
Updated EAST Search (See Attached Search History) 
Review Searches in Parent US Application No.14/082,955 
Updated Inventor Search (PALM Database, EAST, PE2E) 
Updated EAST Search (See Attached Search History) 
STN Search (See Attached Search History) 

INTERFERENCE SEARCH 

US Class/ US Subclass I CPC Group 
CPC Symbol 

See Attached Text Search History in EAST 

/Leslie A. Royds Draper/ 
Primary Examiner, Art Unit 1629 

U.S. Patent and Trademark Office 

23 September 2016 

I 
I 

Date I Examiner 

I 

Date I Examiner 
I 

Date Examiner 
11 /11 /1 5 LARD 
11 /11 /1 5 LARD 
03/02/16 LARD 
03/02/16 LARD 
03/02/16 LARD 
09/23/16 LARD 
09/23/16 LARD 
09/23/16 LARD 

Date Examiner 

09/23/16 LARD 
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PART B- FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks l through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block l, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

51957 7590 09/30/2016 

ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE, CA 92612-1599 

APPLICATION NO. FILING DATE 

14/885,805 10/16/2015 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

Laura L. Wine (Depositor's name) 

/Laura L. Wine/ (Signature) 

November 4, 2016 (Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Kevin S. Warner 19107 DIV (AP) 9004 

TITLE OF INVENTION: TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND METHODS FOR USE THEREOF 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional UNDISCOUNTED $960 

EXAMINER ART UNIT 

DRAPER, LESLIE A ROYDS 1629 

l. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

514-646000 

2. For printing on the patent front page, list 

( l) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$960 12/30/2016 

Laura L. Wine 

2 ________________________ _ 

3 ________________________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE 

Allergan, Inc. 

(B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Irvine, CA 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual IZl Corporation or other private group entity 0 Government 

4a. The following fee(s) are submitted: 

129 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order- #of Copies _________ __ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 

iZl The director is hereby authorized to charge the reSuired fee( s ), any deficiency, or credits any 
overpayment, to Deposit Account Number 01 0 85 (enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/l5A and l5B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

/Laura L. Wine/ November4, 2016 
Authorized Signature _______________________ _ Date ____________________ _ 

68681 Laura L. Wine 
Typed or printed name ______________________ __ Registration No. ________________ _ 

Page 2 of3 
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Electronic Patent Application Fee Transmittal 

Application Number: 14885805 

Filing Date: 16-0ct-2015 

Title of Invention: 
TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND 
METHODS FOR USE THEREOF 

First Named Inventor/Applicant Name: Kevin S. Warner 

Filer: Laura Lee Wine/Maria Stein 

Attorney Docket Number: 19107 DIV (AP) 

Filed as Large Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 

UTILITY APPL ISSUE FEE 1501 1 960 960 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 960 
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Electronic Acknowledgement Receipt 

EFSID: 27421365 

Application Number: 14885805 

International Application Number: 

Confirmation Number: 9004 

Title of Invention: 
TOPICAL DAPSONE AND DAPSONE/ADAPLENE COMPOSITIONS AND 
METHODS FOR USE THEREOF 

First Named Inventor/Applicant Name: Kevin S. Warner 

Customer Number: 51957 

Filer: Laura Lee Wine/Maria Stein 

Filer Authorized By: Laura Lee Wine 

Attorney Docket Number: 19107 DIV (AP) 

Receipt Date: 04-NOV-2016 

Filing Date: 16-0CT-2015 

TimeStamp: 13:55:40 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type DA 

Payment was successfully received in RAM $960 

RAM confirmation Number 11 07161NTEFSW0001 0394010885 

Deposit Account 010885 

Authorized User Maria Stein 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

37 CFR 1.16 (National application filing, search, and examination fees) 

37 CFR 1.17 (Patent application and reexamination processing fees) Mylan (IPR2019-01095) MYLAN1017, p. 525
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37 CFR 1.19 (Document supply fees) 

37 CFR 1.20 (Post Issuance fees) 

37 CFR 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

114133 

1 Issue Fee Payment (PT0-85B) 191 07DIV _PTOL-85.pdf no 1 
1 d5aafbdf8c93e56bff441 c7a8c678f48ff04f 

23 

Warnings: 

Information: 

30473 

2 Fee Worksheet (SB06) fee-info. pdf no 2 
Sda6c627785f7ed63ebe049ac4fe78dbb90 

9ca7a 

Warnings: 

Information: 

Total Files Size (in bytes) 144606 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Agglications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Agglication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Agglication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES pATENT AND TRADEMARK OFFICE 

APPLICATION NO. ISSUE DATE 

14/885,805 12/13/2016 

51957 7590 11/22/2016 

ALLERGAN, INC. 
2525 DUPONT DRIVE, T2-7H 
IRVINE, CA 92612-1599 

PATENT NO. 

9517219 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

19107 DIV (AP) 9004 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the 
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee 
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants): 

Kevin S. Warner, Anaheim, CA; 
Allergan, Inc., Irvine, CA; 
Ajay P. Parashar, Fairfax, VA; 
Vijaya Swaminathan, San Francisco, CA; 
Varsha Bhatt, San Francisco, CA; 

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location 
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous 
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation 
works to encourage and facilitate business investment. To learn more about why the USA is the best country in 
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov. 
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Case 1:17-cv-00663-VAC-SRF Document 4 Filed 06/01/17 Page 1 of 1 PageiD #: 29 

A.O 120 (Rev. 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director of the U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERJ\HNA TION OF AN 
ACTION REGARDING A PATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 3.5 l.LS.C § 290 and/or 15 U.S.C. § 1116 you are hereby advised tha1 a court action has been 

filed in the u.s. District Court for the District of Deiaware Oil the following 

[J Trademarks or ~Patents. ( [J the patent action involves 35 U.S.C. § 292.): 

DOCKET NO. DATEHLED U.S. DlSTRlCT COURT 
6/1/2017 for the District of Delaware 

PLAJJ.'\fTIFF DEFENDANT 

ALLERGAN, INC. TARO PHARMACEUTICAL INDUSTRIES LTD. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 9,517,219 82 12/13/2016 Al!ergan, Inc. 

'") 

3 

4 

5 

In the above-entitled case, the follovving patent(s)/ trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

n Amendment [J Answer [J Cross Bill [J Other Pleading 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

1 

2 

3 

4 

5 

[n the above ---entitled case. the following decision has been rendered or judgement issued: 

DECISION/JUDGEMENT 

I (BY) DEPUTY CLERK 

Copy 1-----l..Jpon initiation or action, mail this copy to Birector Copy 3-----l.J[30il termimltion oi" action, m~lii this eopy to Director 
Copy 2-----Upon f1ling document adding patent(s), mail this eopy to Director Copy 4-----Case file eopy 
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Case 1:17-cv-01048-VAC-SRF Document 4 Filed 07/28/17 Page 1 of 1 PageiD #: 32 

AO 120 (Rev 08/10) 

Mail Stop 8 REPORT ON THE 
TO: 

Director ofthc U.S. Patent and Trademark Office 
P.O. Box 1450 

FILING OR DETERMINATION OF AN 
ACTION REGARDING A I)ATENT OR 

TRADEMARK Alexandria, VA 22313-1450 

[n Compliance with 35 tLS.C § 2.90 and/or 15 U.S. C. § ll 16 you are hereby advised that a court action has been 

filed in the U.S. District Court for U1e District of Delaware on the following 

[J Trademarks or ~Patents. ( [J the patent ac1lon invoives 35 U.S.C. § 292.): 

DOCKET NO. DATEFlLED U.S. DlSTRlCT COURT 
7/28/2017 for the District of Delaware 

PLAINTIFF DEFENDANT 

ALLERGAN, INC. TARO PHARMACEUTICALS, INC. 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 9,517,219 82 12/13/2016 Allergan, Inc. 

2 

3 

4 

5 

In the above-entitled case, the following patent(s)! trademark(s) have been included: 

DATE INCLUDED INCLUDED BY 

n Amendment [J Answer [J Cross Bill [J Other Pleadmg 

PATENTOR DATE OF PATENT 
HOLDER OF PATENT OR TRADEMARK 

TRADEMARK NO. OR TRADEMARK 

l 

2 

3 

4 

5 

[n the above-----entitled case, the following decision has been rendered or judgement issued: 

DECISIONiJUDGEMENT 

I l]lY) DEPUTI CLERK 

CollY 1-----ljpon initiation of action, mail this 1:opy to i)irector Copy 3-----lJ [lOti termination of adion, mail this wpy to nirector 
Copy 2-----1J1mn filing document adding patent(s), mail this mpy to l)irector Copy 4-----Case file wpy 
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