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Presented for filing is a new continuation patent application for prioritized
examination of:

Inventor(s): AARON DODD, FELIX MEISER, MARCK NORRET, ADRIAN
RUSSELL AND H. WILLIAM BOSCH

Title: A NOVEL FORMULATION OF DICLOFENAC

Enclosed are the following papers, including those required to receive a filing date
under 37 C.F.R. § 1.53(b):

Pages
Specification 84
Claims 22
Abstract 1
Declaration 6
Drawing(s) 20

Enclosures:

— Application Data Sheet, 8 pages.
— Preliminary amendment, 7 pages.
— New disclosure information, including;:
Information disclosure statement, 1 page.
PTO-1449, 2 pages.
— Power of Attorney, 1 page.
— Statement under rule 3.73, 2 pages.
— Certification and Request for Prioritized Examination (Track I), 1 page

Applicant claims small entity status. See 37 CFR 1.27.

LUPIN EX. 1027
Lupin v. iCeutica
US Patent No. 8,999,387
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Basic Filing Fee
Search Fee
Examination Fee

Publication fee
Track I processing fee
Track I prioritized examination fee

Total Claims 23 over 20 3 x %40
Independent Claims 2 over 3 0 x $210
Fee for Multiple Dependent claims

Application size fee for each 50 pages over 100
Total Sheets: 127x .75 - 100/50 = 0x

Total Filing fee

$70
$300
$360

$0
$70
$2000

$120
$0
$0

$0

$2920

The filing fee in the amount of $2920 is being paid concurrently herewith on the
Electronic Filing System (EFS) by way of Deposit Account authorization. Please
apply all charges or credits to Deposit Account No. 06-1050, referencing Attorney

Docket No. 31215-0011003.

If this application is found to be incomplete, or if a telephone conference would

otherwise be helpful, please call the undersigned at (617) 542-5070.
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Commissioner for Patents
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Please direct all correspondence to the following:

26161

PTO Customer Number

Respectfully submitted,
/Anita L. Meiklejohn/

Anita L. Meiklejohn, Ph.D.
Reg. No. 35,283

Enclosures
ALM/mkf

23145505.doc
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PTO/AIA/14 (12-13)
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 persoens are required to respond to a collection of information unless it contains a valid CMB control number.

) ) Attorney Docket Number | 31215-0011003
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A NOVEL FORMULATION OF DICLOFENAC

The application data sheet is part of the provisional or nonprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 CFR 1.76.

This document may be completed electronically and submitted to the Office in electronic format using the Electronic Filing System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

[ Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.}

Inventor Information:
Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Aaron DODD
Residence Information (Select One) () US Residency  (¢) Non US Residency () Active US Military Service
City | Centennial Park, new South Wales Country of Residence i AU

Mailing Address of Inventor:

Address 1 368/58 Cook Road

Address 2

City Centennial Park, new South Wales | State/Province |
Postal Code 2021 | Country i | AU

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Felix MEISER
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City | Mount Claremont, Western Australia Country of Residence i AU

Mailing Address of Inventor:

Address 1 7 Beecham Road

Address 2

City Mount Claremont, Western Australia | State/Province |
Postal Code 6010 | Country i AU

Remove
Inventor 3

Legal Name

EFS Web 2.2.10 Page 4



PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

. Attorney Docket Number | 31215-0011003
Application Data Sheet 37 CFR 1.76 —
Application Number
Title of Invention A NOVEL FORMULATION OF DICLOFENAC
Prefix| Given Name Middle Name Family Name Suffix
Marck NORRET
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City | Darlington, western Australia Country of Residence i AU
Mailing Address of Inventor:
Address 1 26 Stone Crescent
Address 2
City Darlington, western Australia | State/Province |
Postal Code 6070 | Country i AU
Inventor 4
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
Adrian RUSSELL
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City  |Rivervale, western Australia Country of Residence i AU
Mailing Address of Inventor:
Address 1 139 Gladstone Road
Address 2
City Rivervale, westemn Australia | State/Province |
Postal Code 6103 | Country i AU
Inventor 5
Legal Name
Prefix| Given Name Middle Name Family Name Suffix
H William BOSCH
Residence Information (Select One) (¢ US Residency () Non US Residency () Active US Military Service
City | Bryn Mawr State/Province | PA Country of Residence i | US
Mailing Address of Inventor:
Address 1 237 Rodney Circle
Address 2
City Bryn Mawr | State/Province PA
Postal Code 19010 | Country i | us

EFS Web 2.2.10
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

. Attorney Docket Number | 31215-0011003
Application Data Sheet 37 CFR 1.76 —
Application Number

Title of Invention A NOVEL FORMULATION OF DICLOFENAC

All Inventors Must Be Listed - Additional Inventor Information blocks may be =3
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 CFR 1.33(a).

[ ] An Address is being provided for the correspondence Information of this application.

Customer Number 26181

Email Address | AddEmail |  [Remove Email
Application Information:

Title of the Invention A NOVEL FORMULATION OF DICLOFENAC

Attorney Docket Number| 31215-0011003 Small Entity Status Claimed
Application Type Nonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 20 Suggested Figure for Publication (if any)

Filing By Reference:

Only compete this section when filing an application by reference under 35 US.C. 111(c) and 37 CFR 1.57(a}. Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b}, the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

Publication Information:
[ ] Reguest Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

[] 33U.S.C.122(b) and certify that the inventicn disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of attorney in the application. Providing
this information in the Application Data Sheet does not constitute a power of attorney in the application (see 37 CFR 1.32).

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Page 6
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Attorney Docket Number | 31215-0011003

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A NOVEL FORMULATION OF DICLOFENAC

Please Select One:; (e) Customer Number (C US Patent Practitioner (C  Limited Recognition (37 CFR 11.9)
Customer Number 26161

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(g), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

Prior Application Status | Pending
Application Number Continuity Type Prior Application Number |  Filing Date (YYYY-MM-DD)
Continuation of 13/266122 20120216
Prior Application Status | Pending
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
13/266122 a 371 of international PCT/AU2010/000471 2010-04-23
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
PCT/AU2010/000471 Claims benefit of provisional 61172291 2009-04-24

Additional Domestic Benefit/National Stage Data may be generated within this form 23
by selecting the Add button.

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.S.C. 119(b) and 37 CFR 1.55(d). When priority is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX) Ithe information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(h){1) and {2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

[ Remove |
Application Number Country | Filing Date (YYYY-MM-DD) Access Code (if applicable)
2009901748 AU 2009-04-24
Additional Foreign Priority Data may be generated within this form by selecting the
Add button. Add

EFS Web 2.2.10 Page 7



PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

. Attorney Docket Number | 31215-0011003
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A NOVEL FORMULATION OF DICLOFENAC

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

[] 18, 2013.

16, 2013, will be examined under the first inventor to file provisions of the AlA.

This application (1) claims priority tc or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 cr 1.78, this application, with a filing date on or after March

Authorization to Permit Access:

[ ] Authorization to Permit Access to the Instant Application by the Participating Offices

If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO),

the Japan Patent Office (JPQ), the Korean Intellectual Froperty Office {(KIPQO), the World Intellectual Froperty Office {WIPO),
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 EPQO, JPO, KIPO, WIPO, 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.8.C. 119(a)-{d) if a copy of the foreign application that satisfies the cettified 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 date 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.

EFS Web 2.2.10
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PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Attorney Docket Number | 31215-0011003

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A NOVEL FORMULATION OF DICLOFENAC

Applicant 1

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 {assignhee, 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 he

identified in this section.

(&) Assignee (O Legal Representative under 35 U.S.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventaor :

If the Applicant is an Organization check here.

Organization Name

iCeutica Pty Ltd.

Mailing Address Information:

Address 1 Unit 2, 32 Mumford Place

Address 2

City Balcatta State/Province WA
Country il Aau Postal Code 6021
Phone Number Fax Number

Email Address

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.

Remove

If the Assignee or Non-Applicant Assighee is an Organization check here. ]

EFS Web 2.2.10 Page 9



PTO/AIA/14 (12-13)

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 contains a valid OMB control number.

Attorney Docket Number | 31215-0011003

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | A NOVEL FORMULATION OF DICLOFENAC

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

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

Signature:

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

Signature |/Anita L. Meiklejohn/ Date (YYYY-MM-DD)| 2014-01-29
First Name | Anita L. Last Name Meiklejohn Registration Number | 35283
Additional Signature may be generated within this form by selecting the Add button. Add

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 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.

EFS Web 2.2.10 Page 10



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.5.C. 2(b)(2); (2) furnishing of the information sclicited 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.S5.C. 552)
and the Privacy Act (& 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.

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.

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.

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).

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.

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)).

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.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GS8A 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.

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.

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.

EFS Web 2.2.10 Fage 1
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PTO/AADT (06-12)
Appraved for use through BH/31/2014. OMB 0851-0032
.8, Pateni and Trademark Office; U8, DEPARTMENT QF COMMERCE
Under the Papenwark Raduction Act of 1885, ne parsons are required & respond i & vollection of Infarmation uninss it displavs 2 valid QB sontrol nurrber.

DECLARATION {37 OFR 1.63) FOR UTHITY OR DESIGN APPLICATION USING AN
APPLICATION QATA SHEET (37 CFR 1.76;

fvention: |A NOVEL FORMULATION OF DICLOFENAC

i

As the below named invendor, | hereby dectare thaiz

This declaration iX} The sitached apolication, or
is diracted 1ot

I3 United States apolication or PCT intematichi application nomber

Hled on

The shove-identfied soplication was made or authorized o be made by mea.

} befieve Hwal i am ine origingd Inventor or an original joint inventor of 3 daimed vention in the application.

{ hereby acknowledge that any wiliful Taise stateiment rmade in this declaration is punishable under 18 LLS.C. 1001
by fine or imprisonment of not more than five (8} years, or both,

WARNING:

Petilanarfapplicant is sautioned to avoid subrniting parsonal informalion in documnenty fed it 8 patent appiication that may
sontribute to dentily theft. Pargonal ifotmation such as social securfty msmbers, bank account numbsrs, or cradit sard nombers
 {other than @ chetk of wredit sand suthorization form PTO-2088 subniitted for payment purposes} s never requited by the USPTO
to support a petition of an appiication. i this type of personal Information is inciuded in documents submitted to the USPTO,
petitionafsiapplicants should! consider redacting such personal infonmation fram the dosuments befors submitliig them to'the
URPTO. Petitioner/applicant is advised tivet the record of & paient application is availabie {o the publin afér publication of thie
application {unless a noh-publication request In corpliance with 37 CFR 1.213(a) is made in the application) or issuance of a
1 patent. Furthermors, the vecord from an sbandonsd application may alsa be available i #ie public I the application is
refersnced in g published spplicaion or an issued patent {see 37 CFR 1.14). Checks and ocredit card authorization forms
PTO-2038 submitted for peyment purposes are not refaingd g the application fle.and therefore are not publicly available.

LEGAL NANME OF INVENTOR

invantor: Aaron Dodd Date (Optional)

Bignsture:

§ Note: An applization data sheet PTOISEMYG or equivalent), including naring the entive ventive antity, must acoompany this form
or wust have baen previcusly fledd. Uss an addiienal FTOALADT form for sach additional invertor.

This colisefion of information is requirad By 86 U.8.0. 115 and %7 CFR 1.53. The information is required o oftain or setain & benefit by tha public which is to fle fand
by the USPTQ to pracsss) &r sppticstion. Qonfidentiality is govemed by 35 U.8,C. 122 snd 37 CFR 1.41.and 1,14, This coliection is estmated (o ke 1 minute to
complete, incuding getheiing, preparing. and submiting the complated application furm 1o the USPTS, Time wil vary depending upon e individue! case. Any
comments o the amownt of Ime vou require to scomplete s form andfor sugysstions for redicing tis burdan, shouid be sent to the Chisf infermation Officer] U8,
Patent and Trademark Offfce, U, Deparimeant of Commerss, 2.0, Sox 1450, Alexandris, VA 223751480, DO NOT SEND FEES OR COMPLETED FORMS TO
THIR ADDRESS. SEND TG Comdssionsr for Paianits, PO, Box 1488, Alexandria, WA 223131480,

B you nead aesistance &n complating e forryy, ol 1-800-PTC-9198 and seias! aplion 2.

Y1727 b0k,

Amerienn Legaltler, Tus, Y
i3 oo R




- | Titte of

PTO/AIA01 (06-12)

Approved for use through ¢1/31/2014. OMB 0651-0032

U.8. Paient and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reductlon Act of 1995 no perscns are required to respond 1o a cellection of information uniess it dlsplays a valid OMB control number.

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

invention |A NOVEL FORMULATION OF DICLOFENAC

As the below named inventor, 1 hereby declare that:

This declaration [XI  The attached application, or
is directed to: :

M United States application or PCT international application number

filed on

The above—idenﬁﬁed apblicatidn was made or authorized-io be made by me.

| befieve that | am the original inventor or an original joint inventor of a claimed invention in the application.

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

WARNlNG

Petitioner/applicant is cautioned to avo:d submlttlng personal information in documents filed in a patent application that may
contribute to identity theft. Personal infermatton such as social security numbers, bank account numbers, or credit card numbers .
(other than a check or credit card authorization form PTC-2038 submitted for payment purposes) is never required by the USFTO
to support a petition or an application. If-this type of personal information is inciuded in decuments 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 abandened application may also be available to the public if the application is
referenced in a published application or an issued patént (see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not refained in the appllcatlon file and therefore are not publicly available.

LEGAL NAME OF INVENTOR -

Inventor: FEIIX Melser - Date (Optional) :

* Signature: . @\Y /)/WW

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.

This collection of infarmation is required by 36 L1.8.C. 115and 37 CFR 1.63. The information is required to obtain or retain & benefit by the public which is 1o file (and

" by the USPTO to process) an application. Confidentiality is governed by 35 U.5.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
commeants on the amount of {ime you reguire to complete this form and/or suggestions for reducing this burden, should be sant & the Chief Information Officar, U.S.
Patent and Tragemark Office, U.8. Department of Commerce, P.C. Box 1450, Alexangria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FDRMS T
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, .

If you peed assistance in comp.'en‘mg the form,. caﬂ 1-800-PT043199 and select option 2,

60817527 doo

Arnerican LegalNet, Iitc.
¥ ormsWarkFlow.cont
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PTOANGT (0512
Appraved for use theough 0131201, M8 0651-0082
U.S. Patent anig Traderiark Offise: LS. DEPARTMENT OF COMMERCE
are requirad to 18spond fo a eelisetion of information uokess it displays & valid OMB contral number.

Undarine Pagervork Reduction Act of 1995, no persans

DECLARATION (37 CFR 1.83) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1 ?6}

Title of

fivention |A NOVEL FORMULATION OF DICLOFENAC

As the below named inventar, | hereby declare that:
This declaration. ’ The altached application,.or
{5 diracted to:
{1 United States applination 6r PCT internationd! application number

filad on

“The above-~identified application was made or authorized to be madse by me,

i believe that | am the orginal inventor or an original joint inventor of'a dlaimed invention in the:application,

| hereby acknowladge that any willil false statemint made in this declaration is-punishable under 18 4.8.C. 1001
by tine or inprisoniment of pot more than five {B) years, or both,

WARNING:

Petitioner/applicant is cautioned 1o avoid submitting persanal information in documents filed i & patent applicaiion that may
contribute fo identity theft, Personal information such as social secufity numbers, bank ageount numbiers, o ersdit card numbers
fothar than a chegk or credit card authorization form PTO-2038 submitted for | paymaent purposes) is never required. by ihe USPTD
to-support a petition of an dpplication. If this {ype of persehal information is includad in documents submitted to the USPTO,
pefitionersiapplicants should consider redacting such personal information from the decuments hefores submitting theri to the
USPTO. Petitioner/applicant is advised-that the record of a:patent application is available to the public-after pullication of the
appiication {unless & non-publicstion request in complianeawith 37 CFR 1.213(a) is made inthe clpp[lcat((:-n) or issuance of a
patent. Furthermere, the recerd from an abandonad application may alsc ba available to the pubﬁlc, if the application is
referericed in a published application or an issued. pateni(seei37 CFR 114} Checks and credit vard-authorization forms
PTO-2038 submitted for payrment purposes are not retaihed in the application file dnd therefore: are not publicly available,

LEGAL NAME OF INVENTOR

wventor: _H. William Bosch ] ‘ ' Date (Optionat):

.SEQN ature;

Mote: An gpplication data sheet {PTOISE/4 or equivalent), including namingthe entire inventive entity, must accompany this form

oranst have been praviously filed. Use an additionat PTGIAKGT form for-each: gdditional inventor.

This colieetion of inforipation isregilred by 35 US.C. 118 and 37 CFR 1 83. “'hefnfarmainon is vequired to-obtain or retain & benefit by the public which 1s to fle (anﬂ
r)y e USPTO to pros n applidation. Cordidentialty'is dovemed by 35U:8.G. 122 andh 37 GFR 1,11 and 114, This tollaokion Is estimatéd to take 1 minule'to
complete, including.gathefing, preparing, and submiiling the completed application farm to- the UBPRTQ, Time Wil vary depending tpon the Individual cass. Any:
comiviente an the amouni of tifa you require to camp‘ete this form and/ar Suggdstions: for aduding this burden, shoult’ ‘peisant 6 e Chisf jnfemation Officer, 41,8,
Patert and Trademark Office, U.S. Depariment of Commercs, PO:-Box 1450, Alexandtia, VA 2231 31450, DO NOT SEND FEESOR COMPLETED FORMS TO
THIG ADDRESS. SEND TO: Somimissioner for Patents, P.0. Box 1450, Alexandria, VA 223131450,
Ifyolrneed assistanice in cumgleting s forn, talt 1:000-FTC-9188 s selgotoption 2.
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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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.

STATEMENT UNDER 37 CFR 3.73(c)

Applicant/Patent Owner:  iCeutica Pty Ltd.

Application No./Patent No.: Filed/Issue Date:

Titled: A NOVEL FORMULATION OF DICLOFENAC

ICEUTICA PTY LTD. ,a corporation

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of the option 1, 2, 3 or 4 below):

1. |Z The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title and interest (check applicable box):

The extent (by percentage) of its ownership interest is . Additional Statement(s) by the owners holding the
balance of the interest must be submitted to account for 100% of the ownership interest.

|:| There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assighee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4. |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4) is evidenced by either (choose one of the options A or B below):

A. |Z An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in

the United States Patent and Trademark Office at Reel 030912, Frame 0407, 0145, 0290, or for which a copy
thereof is attached.

B. |:| A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

2. From: To:
The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

[American LegalNet, Inc.

www. Forms WorkElow.com




[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 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, call 1-800-PT0O-9199 and select option 2.
PTO/AIA/96 (08-129)
Approved for use through 01/31/2013. OMB 0651-0031

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.

STATEMENT UNDER 37 CFR 3.73(c)

3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
4. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
5. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
6. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

& As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assighnment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersighed (whose title is supplied below) is authorized to act on behalf of the assignee.

/Anita L. Meiklejohn/ 29 January 2014
Signhature Date

Anita L. Meiklejohn, Ph.D. 35,283
Printed or Typed Name Title or Registration Number
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PTO/AIAIBD (07-12)
Approved for use through 11/30/2014. OMB 0651-0035
uU.s. Patent and Trademark Offce U S DEPARTMENT OF COMMERCE

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

\.

| hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(c).

| hereby appoint:

B Practitioners associated with the Customer Number: | 26161

OR
D Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Name Registration Name Registration
Number Number

as attorney(s) or ageni(s) to represent the undersigned before the United States Patent and Trademark Office (USPTOQ) in connection with
any and all patent applications assigned gnly to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

26161

@ The address associated with Customer Number:

OR
|:] Firm or

Individual Name

Address

City State Zip

Country

Telephone Email

Assignee Name and Address:

iCeutica Pty Lid.

Unit 2, 32 Mumford Place
Balcatta WA 6021
AUSTRALIA

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTQ/SB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
the practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

SIGNATURE of Assignee of Record
The |n9w/§h W{nose signature and title is supplied below is authorized to act on behalf of the assignee

Signature W/ Date A ¥ / 2l //L}

Title

Name /!M@./ Cg(([a[\% Telephone &I/O ,é; $3-5t//

This collection of information is required by 37 CFR'1.31, 1.32 and 1.33. 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 3 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.0O. Box 1450, Alexandria, VA 22313-1450.

tmencan Legnh\et lnc

If you need assistance in completing the form, call 1-800-PT0-91399 and select option 2. [
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Attorney Docket No.: 31215-0011003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : iCeutica Pty Ltd. Art Unit : Unknown
Serial No. : Unknown Examiner : Unknown
Filed . Herewith

Title : ANOVEL FORMULATION OF DICLOFENAC

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

INFORMATION DISCLOSURE STATEMENT

Please consider the references listed on the enclosed PTO-1449 Form. Cited U.S. patents
and patent application publications will be provided on request.

Under 35 USC §120, this application relies on the earlier filing date of application serial
number 13/266,122, filed on February 16, 2012 and 13/750,869, filed on January 25, 2013. The

references were submitted to and/or cited by the Office in the prior application and, therefore, are

not provided in this application.
This statement is being filed with the application. Please apply any necessary charges or
credits to Deposit Account 06-1050, referencing the above attorney docket number.

Respectfully submitted,

Date: 29 January 2014 /Anita L. Meiklejohn/

Anita L. Meiklejohn, Ph.D.
Reg. No. 35,283

Customer Number 26161

Fish & Richardson P.C.

Telephone: (617) 542-5070

Facsimile: (877) 769-7945

60901079.doc
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Sheet 1 of 1

Substitute Disclosure Form U.S. Department of Commerce | Attorney Docket No. Application No.
Patent and Trademark Office 31215-0011003 Unknown
Information Disclosure Statement Applicant
by Applicant iCeutica Pty Ltd.
(Use several sheets if necessary) Filing Date Group Art Unit
(37 CFR §1.98(b)) Herewith Unknown
U.S. Patent Documents
Examiner | Desig. Document Publication Filing Date
Initial ID Number Date Patentee Class | Subclass | If Appropriate
1 5,478,705 11/26/1995 Czekai et al.
2 6,634,576 10/21/2003 Verhoff et al.
3 7,101,576 09/05/2006 Hovey et al.
4 2004/0022846 | 02/05/2004 Depui et al.
5 2009/0028948 | 01/29/2009 Payne et al.
6 2010/0092563 | 04/15/2010 Cammarano et al.
7 2012/0135047 | 05/31/2012 Dodd et al.
8 2013/0209569 | 08/15/2013 Dodd et al.
Foreign Patent Documents or Published Foreign Patent Applications
Examiner | Desig. Document Publication Country or Translation
Initial ID Number Date Patent Office Class | Subclass | Yes No
WO
9 2006/069419 07/06/2006 WIPO
WO
10 2006/133954 12/21/2006 WIPO
WO
11 2007/070851 06/21/2007 WIPO
WO
12 2007/070852 06/21/2007 WIPO
WO
13 2008/000042 01/03/2008 WIPO
Other Documents (include Author, Title, Date, and Place of Publication)
Examiner | Desig.
Initial ID Document
Sharon Hertz, MD; NDA Approval letter, NDA No. 204592; reference ID 3392875; Deputy
14 | Director, Division of Anesthesia, Analgesia and Adduction Products, Office of Drug Evaluation II,
Center for Drug Evaluation and Research; October 18, 2013; 6 pages

Examiner Signature

Date Considered

EXAMINER: Initials citation considered. Draw line through citation if not in conformance and not considered. Include copy of this form with
next communication to applicant.

Substitute Disclosure
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Attorney Docket No.: 31215-0011003

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : iCeutica Pty Ltd. Art Unit : Unknown
Serial No. : Not Yet Assigned Examiner : Unknown
Filed : Herewith

Title : ANOVEL FORMULATION OF DICLOFENAC

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Prior to examination, please amend the application as indicated on the following pages.
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Applicant : iCeutica Pty Ltd. Attorney’s Docket No.: 31215-0011003
Serial No. : Not Yet Assigned

Filed : Herewith

Page : 20f7

Amendments to the Specification:

Please add the following new paragraph after the Title at page 1, line 3:

Related Applications

This application is a continuation and claims priority to U.S. Application Serial No.
13/266,122, filed February 16, 2012, which is a U.S. national stage under 35 USC §371 of
International Application Number PCT/AU2010/000471, filed on 23 April 2010, which claims
priority to AU Application No. 2009901748, filed on 24 April 2009 and US Application No.
61/172,291, filed on 24 April 2009, the entire contents of which applications is hereby

incorporated by reference.
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Applicant : iCeutica Pty Ltd. Attorney’s Docket No.: 31215-0011003
Serial No. : Not Yet Assigned

Filed : Herewith

Page : 30f7

Amendments to the Claims:

This listing of claims replaces all prior versions and listings of claims in the application:

Listing of Claims:

1. -41. (Cancelled)

42. (New) A method for treating pain comprising administering a unit dose of a pharmaceutical
composition containing 18 mg of diclofenac acid wherein the particles of diclofenac acid have a
median particle size, on a volume average, of less than 1000 nm and greater than 25 nm, wherein
the unit dose, when tested in vitro by USP Apparatus I (Basket) method of U.S. Pharmacopocia
at 100 rpm, at 37 °C in 900 ml of 0.05% sodium lauryl sulfate in citric acid solution buffered to
pH 5.75, has a dissolution rate of diclofenac acid such that at least 91%, by weight, is released
by 45 minutes.

43. (New) The method of claim 42, wherein the particles of diclofenac acid have a median

particle size, on a volume average, of less than 800 nm and greater than 25 nm.

44. (New) The method of claim 42, wherein the particles of diclofenac acid have a median

particle size, on a volume average, of less than 600 nm and greater than 25 nm.
45. (New) The method of claim 42, wherein the pain is acute pain.
46. (New) The method of claim 42, wherein the pain is chronic pain.

47. (New) The method of claim 42, wherein the unit dose has a dissolution rate of diclofenac

acid such that at least 91%, by weight, is released by 30 minutes.
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Applicant : iCeutica Pty Ltd. Attorney’s Docket No.: 31215-0011003
Serial No. : Not Yet Assigned

Filed : Herewith

Page : 4of7

48. (New) The method of claim 43, wherein the unit dose has a dissolution rate of diclofenac

acid such that at least 91%, by weight, is released by 30 minutes.

49. (New) The method of claim 44, wherein the unit dose has a dissolution rate of diclofenac

acid such that at least 94%, by weight, is released by 45 minutes.

50. (New) The method of claim 42 wherein the unit dose comprises a hard gelatin capsule.
51. (New) The method of claim 43 wherein the unit dose comprises a hard gelatin capsule.
52. (New) The method of claim 44 wherein the unit dose comprises a hard gelatin capsule.

53. (New) A method for treating pain comprising administering a unit dose of a pharmaceutical
composition containing 35 mg of diclofenac acid wherein the particles of diclofenac acid have a
median particle size, on a volume average, of less than 1000 nm and greater than 25 nm, wherein
the unit dose, when tested in vitro by USP Apparatus I (Basket) method of U.S. Pharmacopocia
at 100 rpm at 37 °C in 900 ml of 0.05% sodium lauryl sulfate in citric acid solution buffered to
pH 5.75, has a dissolution rate of diclofenac acid such that at least 82%, by weight, is released
by 45 minutes.

54. (New) The method of claim 53, wherein the particles of diclofenac acid have a median

particle size, on a volume average, of less than 800 nm and greater than 25 nm.

55. (New) The method of claim 53, wherein the particles of diclofenac acid have a median

particle size, on a volume average, of less than 600 nm and greater than 25 nm.
56. (New) The method of claim 53, wherein the pain is acute pain.
57. (New) The method of claim 53, wherein the pain is chronic pain.

58. (New) The method of claim 53, wherein the unit dose has a dissolution rate of diclofenac

acid such that at least 82%, by weight, is released by 30 minutes.
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Applicant : iCeutica Pty Ltd. Attorney’s Docket No.: 31215-0011003
Serial No. : Not Yet Assigned

Filed : Herewith

Page : Sof7

59. (New) The method of claim 53, wherein the unit dose has a dissolution rate of diclofenac

acid such that at least 95%, by weight, is released by 45 minutes.

60. (New) The method of claim 53, wherein the unit dose has a dissolution rate of diclofenac

acid such that at least 95%, by weight, is released by 30 minutes.

61. (New) The method of claim 53 wherein the unit dose comprises a hard gelatin capsule.
62. (New) The method of claim 54 wherein the unit dose comprises a hard gelatin capsule.
63. (New) The method of claim 55 wherein the unit dose comprises a hard gelatin capsule.

64. (New) The method of claim 42, wherein the unit dose further comprises lactose and sodium

lauryl sulfate.

65. (New) The method of claim 43, wherein the unit dose further comprises lactose and sodium

lauryl sulfate.

66. (New) The method of claim 44, wherein the unit dose further comprises lactose and sodium

lauryl sulfate.

67. (New) The method of claim 53, wherein the unit dose further comprises lactose and sodium

lauryl sulfate.

68. (New) The method of claim 54, wherein the unit dose further comprises lactose and sodium

lauryl sulfate.

69. (New) The method of claim 42, wherein the unit dose further comprises lactose and sodium

lauryl sulfate.

70. (New) The method of claim 43, wherein the D(90) of the diclofenac particles, on a particle

volume basis, is less than 3000 nm.
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Applicant : iCeutica Pty Ltd. Attorney’s Docket No.: 31215-0011003
Serial No. : Not Yet Assigned

Filed : Herewith

Page : 60f7

71. (New) The method of claim 54, wherein the D(90) of the diclofenac particles, on a particle

volume basis, is less than 3000 nm.
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Applicant : iCeutica Pty Ltd. Attorney’s Docket No.: 31215-0011003
Serial No. : Not Yet Assigned

Filed : Herewith
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REMARKS

Upon entry of this amendment, claims 42-71 will be pending in the application. Claims
1-41 have been cancelled, and claims 42-71 have been newly added. No new matter is being
added.

Please apply any other charges or credits to deposit account 06-1050, referencing

Attorney Docket No. 31215-0011003.

Respectfully submitted,

Date: 29 January 2014 /Anita L. Meiklejohn/

Anita L. Meiklejohn, Ph.D.
Reg. No. 35,283
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Fish & Richardson P.C.
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A Novel Formulation of Diclofenac

Field of the Invention

The present invention relates to methods for producing particles of diclofenac using dry milling
processes as well as compositions comprising diclofenac, medicaments produced using
diclofenac in particulate form and/or compositions, and to methods of treatment of an animal,
including man, using a therapeutically effective amount of diclofenac administered by way of

said medicaments.

Background
Poor bioavailability is a significant problem encountered in the development of compositions in
the therapeutic, cosmetic, agricultural and food industries, particularly those materials
containing a biologically active material that is poorly soluble in water at physiological pH. An
active material’s bioavailability is the degree to which the active material becomes available to
the target tissue in the body or other medium after systemic administration through, for
example, oral or intravenous means. Many factors affect bioavailability, including the form of
dosage and the solubility and dissolution rate of the active material.
In therapeutic applications, poorly and slowly water-soluble materials tend to be eliminated from
the gastrointestinal tract before being absorbed into the circulation. In addition, poorly soluble
active agents tend to be disfavored or even unsafe for intravenous administration due to the
risk of particles of agent blocking blood flow through capillaries.
It is known that the rate of dissolution of a particulate drug will increase with increasing surface
area. One way of increasing surface area is decreasing particle size. Consequently, methods
of making finely divided or sized drugs have been studied with a view to controlling the size and
size range of drug particles for pharmaceutical compositions.
For example, dry milling techniques have been used to reduce particle size and hence
influence drug absorption. However, in conventional dry milling the limit of fineness is reached
generally in the region of about 100 microns (100,000 nm), at which point material cakes on the
milling chamber and prevents any further diminution of particle size. Alternatively, wet grinding
may be employed to reduce particle size, but flocculation restricts the lower particle size limit to
approximately 10 microns (10,000 nm). The wet milling process, however, is prone to
contamination, thereby leading to a bias in the pharmaceutical art against wet milling. Another
alternative milling technique, commercial airjet milling, has provided particles ranging in
average size from as low as about 1 to about 50 microns (1,000-50,000 nm).
There are several approaches currently used to formulate poorly soluble active agents. One
approach is to prepare the active agent as a soluble salt. Where this approach cannot be
employed, alternate (usually physical) approaches are employed to improve the solubility of the
active agent. Alternate approaches generally subject the active agent to physical conditions
1
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that change the agent’s physical and or chemical properties to improve its solubility. These
include process technologies such as micronization, modification of crystal or polymorphic
structure, development of oil based solutions, use of co-solvents, surface stabilizers or
complexing agents, micro-emulsions, supercritical fluid and production of solid dispersions or
solutions. More than one of these processes may be used in combination to improve
formulation of a particular therapeutic material. Many of these approaches commonly convert a
drug into an amorphous state, which generally leads to a higher dissolution rate. However,
formulation approaches that result in the production of amorphous material are not common in
commercial formulations due to concerns relating to stability and the potential for material to re-
crystallize.

These techniques for preparing such pharmaceutical compositions tend to be complex. By way
of example, a principal technical difficulty encountered with emulsion polymerization is the
removal of contaminants, such as unreacted monomers or initiators (which may have
undesirable levels of toxicity), at the end of the manufacturing process.

Another method of providing reduced particle size is the formation of pharmaceutical drug
microcapsules, which techniques include micronizing, polymerisation and co-dispersion.
However, these techniques suffer from a number of disadvantages including at least the
inability to produce sufficiently small particles such as those obtained by milling, and the
presence of co-solvents and/or contaminants such as toxic monomers which are difficult to
remove, leading to expensive manufacturing processes.

Over the last decade, intense scientific investigation has been carried out to improve the
solubility of active agents by converting the agents to ultra fine powders by methods such as
milling and grinding. These techniques may be used to increase the dissolution rate of a
particulate solid by increasing the overall surface area and decreasing the mean patrticle size.
US Patent 6,634,576 discloses examples of wet-miilling a solid substrate, such as a
pharmaceutically active compound, to produce a “synergetic co-mixture”.

International Patent Application PCT/AU2005/001977 (Nanoparticle Composition(s) and
Method for Synthesis Thereof) describes, inter alia, a method comprising the step of contacting
a precursor compound with a co-reactant under mechanochemical synthesis conditions
wherein a solid-state chemical reaction between the precursor compound and the co-reactant
produces therapeutically active nanoparticles dispersed in a carrier matrix. Mechanochemical
synthesis, as discussed in International Patent Application PCT/AU2005/001977, refers to the
use of mechanical energy to activate, initiate or promote a chemical reaction, a crystal structure
transformation or a phase change in a material or a mixture of materials, for example by
agitating a reaction mixture in the presence of a milling media to transfer mechanical energy to
the reaction mixture, and includes without Ilimitation "mechanochemical activation”,

"mechanochemical processing”, "reactive milling", and related processes.
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International Patent Application PCT/AU2007/000910 (Methods for the preparation of
biologically active compounds in nanoparticulate form) describes, inter alia, a method for dry
milling raloxifene with lactose and NaCl which produced nanoparticulate raloxifene without
significant aggregation problems.
One limitation of many of the prior art processes is that they are not suitable for commercial
scale milling. The present invention provides methods for overcoming the problems identified
by the prior art by providing a milling process which provides particles with increased surface
area, yet can also be scaled up to a commercial scale.
One example of a therapeutic area where this technology could be applied in is the area of
acute pain management. Many pain medications such as diclofenac are commonly prescribed
as pain relief for chronic pain. As a result they are commonly taken on a daily basis to maintain
an effective therapeutic level. Diclofenac is a poorly water soluble drug so dissolution and
absorbtion to the body is slow. So a method such as the present invention which provides for
improved dissolution, will likely provide much faster absorption resulting in a more rapid onset
of the therapeutic effect. By using a method such as the present invention, which provides
faster absorption, a drug such as diclofenac, could be used more readily to treat acute pain as
well as chronic pain.
Although the background to the present invention is discussed in the context of improving' the
bicavailability of materials that are poorly or slowly water soluble, the applications of the
methods of the present invention are not limited to such, as is evident from the following
description of the invention.
Further, although the background to the present invention is largely discussed in the context of
improving the bioavailability of therapeutic or pharmaceutical compounds, the applications of
the methods of the present invention are clearly not limited to such. For example, as is evident
from the following description, applications of the methods of the present invention include but
are not limited to: nutraceutical and nutritional compounds, complementary medicinal
compounds, veterinary therapeutic applications and agricultural chemical applications, such as
pesticide, fungicide or herbicide.
Furthermore an application of the current invention would be to materials which contain a
biologically active compound such as, but not limited to a therapeutic or pharmaceutical
compound, a nutraceutical or nutrient, a complementary medicinal product such as active
components in plant or other naturally occurring material, a veterinary therapeutic compound or
an agricultural compound such as a pesticide, fungicide or herbicide. Specific examples would
be the spice turmeric that contains the active compound curcumin, or flax seed that contains
the nutrient ALA an omega 3 fatty acid. As these specific examples indicate this invention could
be applied to, but not limited to, a range of natural products such as seeds, cocoa and cocoa
solids, coffee, herbs, spices, other plant materials cor food materials that contain a biologically
active compound. The application of this invention to these types of materials would enable
3
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greater availability of the active compound in the materials when used in the relevant
application. For example where material subject to this invention is orally ingested the active
would be more bioavailable.

Summary of the Invention
In one aspect the present invention is directed to the unexpected finding that particles of a
biologically active material can be produced by dry milling processes at commercial scale. In
one surprising aspect the particle size produced by the process is equal to or less than
2000nm. In another surprising aspect the particle size produced by the process is equal to or
less than 1000nm. In another surprising aspect the crystallinity of the active material is
unchanged or not substantially changed. In a preferred embodiment the present invention is
directed to the unexpected finding that particles of diclofenac can be produced by dry milling
processes at commercial scale.
Thus in a first aspect the invention comprises a method producing a composition, comprising
the steps of dry milling a solid biologically active material and a millable grinding matrix in a mill
comprising a plurality of milling bodies, for a time period sufficient to produce particles of the
biologically active material dispersed in an at least partially milled grinding material.
In one preferred embodiment, the average particle size, determined on a particle number basis,
is equal to or less than a size selected from the group 2000 nm, 1900 nm, 1800nm, 1700nm,
1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm, 800nm, 700nm,
600nm, 500nm, 400 nm, 300nm, 200nm and 100 nm. Preferably, the average particle size is
equal to or greater than 25nm.
In another preferred embodiment, the particles have a median particle size, determined on a
particle volume basis, equal or less than a size selected from the group 2000 nm, 1900 nm,
1800nm, 1700nm, 1600nm, 1500nm, 1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm,
800nm, 700nm, 600nm, 500nm, 400 nm, 300nm, 200nm and 100 nm. Preferably, the median
particle size is equal to or greater than 25nm. Preferably, the percentage of particles, on a
particle volume basis, is selected from the group consisting of: 50%, 60%, 70%, 80%, 90%,
95% and 100 % less than 2000nm (% < 2000 nm). Preferably, the percentage of particles, on a
particle volume basis, is selected from the group consisting of: 50%, 60%, 70%, 80%, 90%,
95% and 100 % less than 1000nm (% < 1000 nm). Preferably, the percentage of particles, on a
particle volume basis, is selected from the group consisting of: 0%, 10%, 20%, 30%, 40%, 50
%, 60%, 70%, 80%, 90%, 95% and 100 % less than 500nm (% < 500 nm). Preferably, the
percentage of particles, on a particle volume basis, is selected from the group consisting of:
0%, 10%, 20%, 30%, 40%, 50 %, 60%, 70%, 80%, 90%, 95% and 100 % less than 300nm (%
< 300 nm). Preferably, the percentage of particles, on a particle volume basis, is selected from
the group consisting of: 0%, 10%, 20%, 30%, 40%, 50 %, 60%, 70%, 80%, 90%, 95% and 100
% less than 200nm (% < 200 nm). Preferably, the Dx of the particle size distribution, as
4
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measured on a particle volume basis, is selected from the group consisting of less than or
equal to 10,000nm, 5000nm, 3000nm, 2000nm, 1900 nm, 1800nm, 1700nm, 1600nm, 1500nm,
1400nm, 1300nm, 1200 nm, 1100nm, 1000nm, 900nm, 800nm, 700nm, 600nm, 500nm, 400
nm, 300nm, 200nm, and 100 nm; wherein X is greater than or equal to 90.
In another preferred embodiment, the crystallinity profile of the biologically active material is
selected from the group consisting of: at least 50% of the biologically active material is
crystalline, at least 60% of the biologically active material is crystalline, at least 70% of the
biologically active material is crystalline, at least 75% of the biologically active material is
crystalline, at least 85% of the biologically active material is crystalline, at least 30% of the
biologically active material is crystalline, at least 95% of the biologically active material is
crystalline and at least 98% of the biologically active material is crystalline. More preferably, the
crystallinity profile of the biologically active material is substantially equal to the crystallinity
profile of the biologically active material before the material was subjected to the method as
described herein.
In another preferred embodiment, the amorphous content of the biologically active material is
selected from the group consisting of: less than 50% of the biologically active material is
amorphaus, less than 40% of the biologically active material is amorp-hous, less than 30% of
the biologically active material is amorphous, less than 25% of the biologically active material is
amorphous, less than 15% of the biologically active material is amorphous, less than 10% of
the biologically active material is amorphous, less than 5% of the biologically active material is
amorphous and less than 2% of the biologically active material is amorphous. Preferably, the
biologically active material has no significant increase in amorphous content after subjecting
the material to the method as described herein.
In another preferred embodiment, the milling time period is a range selected from the group
consisting of: between 10 minutes and 2 hours, between 10 minutes and 90 minutes, between
10 minutes and 1 hour, between 10 minutes and 45 minutes, between 10 minutes and 30
minutes, between 5 minutes and 30 minutes, between 5 minutes and 20 minutes, between 2
minutes and 10 minutes, between 2 minutes and 5 minutes, between 1 minutes and 20
minutes, between 1 minute and 10 minutes, and between 1 minute and 5 minutes.
In another preferred embodiment, the milling medium is selected from the group consisting of:
ceramics, glasses, polymers, ferromagnetics and metals. Preferably, the milling medium is
steel balls having a diameter selected from the group consisting of: between 1 and 20 mm,
between 2 and 15 mm and between 3 and 10 mm. In another preferred embodiment, the milling
medium is zirconium oxide balls having a diameter selected from the group consisting of:
between 1 and 20 mm, between 2 and 15 mm and between 3 and 10 mm. Preferably, the dry
milling apparatus is a miil selected from the group consisting of: attritor mills (horizontal or
vertical), nutating mills, tower mills, pearl mills, planetary mills, vibratory mills, eccentric
vibratory mills, gravity-dependent-type ball mills, rod mills, roller mills and crusher milis.
5
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Preferably, the milling medium within the milling apparatus is mechanically agitated by 1, 2 or 3
rotating shafts. Preferably, the method is configured to produce the biologically active material
in a continuous fashion.
Preferably, the total combined amount of biologically active material and grinding matrix in the
mill at any given time is equal to or greater than a mass selected from the group consisting of:
200 grams, 500 grams, 1 kg, 2kg, 5kg, 10kg, 20kg, 30kg, 50kg, 75kg, 100kg, 150kg, 200kg.
Preferably, the total combined amount of biologically active material and grinding matrix is less
than 2000kg.
Preferably, the biologically active material is selected from the group consisting of: diclofenac or
a derivative or salt thereof.
In another preferred embodiment, the grinding matrix is a single material or is a mixture of two
or more materials in any proportion. Preferably, the single material or a mixture of two or more
materials is selected from the group consisting of: mannitol, sorbitol, Isomalt, xylitel, maltitol,
lactitol, erythritol, arabitol, ribitol, glucose, fructos