D
A

a2 United States Patent

US006552024B1
10y Patent No.: US 6,552,024 B1

Chen et al. 5) Date of Patent: Apr. 22, 2003
(54) COMPOSITIONS AND METHODS FOR 5,166,202 A 11/1992 Schweizer ................. 514/220
MUCOSAL DELIVERY 5,166,233 A 11/1992 Kuroya et al. ................ 524/37
5,198,436 A 3/1993 Ellinwood, Ir. et al. .... 514/221
(75) Inventors: Li-Lan H. Chen, Edison; William R. List continued .
Pfister, Robbinsville, both of NJ (US); (List continued on next page.)
Donald W. Renn, Glen Cove, ME FOREIGN PATENT DOCUMENTS
(US); Thitiwan Buranachokpaisan,
Milltown, NJ (US); James Osborne, CA 1263312 11/1989
Princeton Junction, NJ (US); Hock DE 196 46 392 AL 5/1998
Seng Tan, Old Bridge, NJ (US); Li EP 0084705 A2 81983
Tao. Edison. NJ (US) EP 0124 027 A1  11/1984
? ? EP 0200 508 A2 10/1986
. . . EP 0124 027 B1 6/1990
(73) Assignee: Lz.wlpharm Laboratories Inc., EP 0371 466 Al 6;1990
Hightstown, NJ (US) EP 0 404 490 Al 12/1990
. EP 0553 777 A2 8/1993
(*) Notice:  Subject to any disclaimer, the term of this EP 0586 034 A2 3/1994
patent is extended or adjusted under 35 EP 0627 218 Al 12/1994
U.S.C. 154(b) by O days. EP 0711 547 Al 5/1996
WO WO 93/23017 11/1993
WO WO 95/01782 1/1995
(21)  Appl. No.: 09/434,878 WO WO 95/20377 8/1995
(22) Filed: Nov. 5, 1999 WO WO 95/34293 12/1995
Related U.S. Application Data OTHER PUBLICATIONS
(60) ll’gggisional application No. 60/116,823, filed on Jan. 21, JP 04363332 A Patent Abstract, Dec. 16, 1992, Toru et al.
’ JP 08291051 A Patent Abstract, Nov. 5, 1996, Tatara et al.
(51) Int. CL7 ..o, A61K 31/495; A61K 9/00; JP 09216816 A Patent Abstract, Aug. 19, 1997, Nakamichi
A61K 9/14; A61K 9/70; A61K 31/24; A61K 31/44; et al.
52 Us.cl A61K 31/55()1;4//*221213 ;’1252‘15/;&614543/}536 JP 09309821 Patent Abstract, Dec. 2, 1997, Nakamichi et al.
A24/444; 424/484; 4241485, AD4/A86, 424/487. JP 09309822 Patent Abstract, Dec. 2, 1997, Nakamichi et al.
514/534 JP 62081432 A Patent Abstract, Apr. 14, 1987, Morohoshi et
(58) Field of Search ................ccccc........ 4247400, 443, al.
424/444, 484, 485, 486, 487, 488; 514/182, JP 62135417 A Patent Abstract, Jun. 18, 1987, Tatara et al.
252.16, 258, 289, 343, 534 JP 63310818 A Patent Abstract, Dec. 19, 1998, Tatara et al.
. PCT/JP92/01631—Translation, Intrabuccally Disintegrat-
(56) References Cited ing Preparation and Production Thereof
US. PATENT DOCUMENTS (List continued on next page.)
4,029,757 A 6/1977 Mlodozeniec et al. ...... 424/452
4,029,758 A 6/1977 Mlodozeniec et al. ...... 424/452 Primary Examiner—Jose’ G. Dees
4,031,200 A 6/1977 Reif oveveenienvennenn.. ... 424/459 Assistant Examiner—Frank Choi
4,059,680 A 11/1977 Tanaka et al. 424719 (74) Attorney, Agent, or Firm—Dechert; Thomas S. Deibert
4,128,445 A 12/1978 Sturzenegger et al. 156/64
4,136,145 A 1/1979 Fuchs et al. ......... 264/164 (57) ABSTRACT
4,136,162 A 1/1979 Fuchs et al. ... ... 424/443
4414,198 A 11/1983 Michaelson ......c..c..c..... 424/44 Mucosal surface-coat-forming film dosage units containing
4,572,832 A 2/1986 Kigasawa et al. ............ 424/19 a water-soluble hydrocolloid, an effective dose of an active
4,680,323 A 7/1987 Lowey .oovoviiiriiinnnn. 524/43 agent and a mucosal adhesion enhancer; wherein the active
3’%?’%8 2 Z }ggg gotrltlertetlal. gﬁggf agent is encapsulated within a polymer which is chemically
721, eth et al. ..... . . - 1. .
4777046 A 1071988 Twakura ct al. ............ 424/435  OF physllcaélﬁ' qlsnndhfrom the hyfocct’lHOld’ﬂWherelm the
4,876,092 A 10/1989 Mizobuchi et al. ........ 424/435 ~ Oucosal adliesion enhancer 1s a starch gralt copolymer,
4900552 A 2/1990 Sanvordeker el al. ....... 424/422 wherein the film exhibits a dry tack Vah.le of less than 3.5 g,
4935243 A 6/1990 Borkan et al. . .. 424/441 a wet tack of greater than 35 g, a gelation temperature that
4,946,684 A 81990 Blank et al. ... ... 424/441 s greater than 70° C. for a 2% polymer solution, a dry film
4,950,664 A 8/1990 Goldberg .......... ... 514/219 thickness of less than 20 mil, a water content of 0.5 to 10%,
4,983,385 A * 1/1991 Hasegawa et al. 514/772.4 a tensile strength greater than 1500 psi, a modulus in the
5,004,601 A 41991 SniPes ....oovviriirinenis 424/78 range of 35,000 to 300,000 psi, a % elongation of less than
27841137;451471 2 gﬁgg} g‘“ B j;jﬁgz 20%, a tear probagation resistance of 0.001 to 1 N, and a
,047, anvordeker et al. ....... : . : .
5073374 A 12/1991 McCarty ............. . 4247435 dlsslc.’luttl.on t“me mn tlhe rangel of fl to 600 seconds upon
5077,053 A 12/1991 Kuncewitch et al. ....... 424/441 ~2pplcation 1o an oral mucosal surtace.
5,112,616 A 5/1992 McCarty ....ooovvunveinnnnns 424/435
5,135,752 A 8/1992 Snipes ......ccoveeiiinnnn 424/435 51 Claims, 6 Drawing Sheets

OCK

L AR

ET
M

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 6,552,024 Bl
Page 2

U.S. PATENT DOCUMENTS

5,223,264 A 6/1993 Wehling et al. ............. 424/466
5,229,130 A 7/1993 Sharma et al. .............. 424/449
5,229,164 A 7/1993 Pins et al. ..... ... 264/510
5,244,668 A 9/1993  Snipes .......... .... 424/435
5,288,497 A 2/1994  Stanley et al. . .. 424/440
5,346,701 A 9/1994 Heiber et al. 424/435
5,378,473 A 1/1995 Sharma et al. .............. 424/449
5,413,792 A 5/1995 Ninomiya et al. ... 424/434
5,430,029 A 7/1995 Biella et al. ...... ... 514/220
5,466,464 A 11/1995 Masaki et al. . ... 424/434
5,472,704 A 12/1995 Santus et al. ..... ... 424/435
5,474,783 A 12/1995 Miranda et al. .. ... 424/448
5,501,861 A 3/1996 Makino et al. ... ... 424/464
5,529,789 A 6/1996 1.0 ..coceveeennnns ... 424/473
5,558,880 A 9/1996 Gole et al. ..... ... 424/484
5,567,439 A 10/1996 Myers et al. ..... ... 424/486
5,569,466 A 10/1996 Tanner et al. ..... ... 424/452
5,576,014 A 11/1996 Mizumoto et al. .......... 424/435
5,595,761 A 1/1997 Allen, Ir. et al. ..... ... 424/484
5,629,003 A 5/1997 Horstmann et al. ......... 424/401
5,635,210 A 6/1997 Allen, Jr. et al. ..... ... 424/465
5,648,093 A 7/1997 Gole et al. ........ ... 424/484
5,650,192 A 7/1997 Britton et al. . .. 427/2.19
5,662,920 A 9/1997 Santus .............. .... 424/435
5,700,478 A 12/1997 Biegajski et al. . ... 424/434
5,716,928 A 2/1998 Benet et al. .................. 514/11
5,720,974 A 2/1998 Makino et al. ... 424/464
5,731,339 A 3/1998 Lowrey ............... ... 514/400
5,770,606 A 6/1998 El-Rashidy et al. ........ 514/284
5,807,576 A 9/1998 Allen, Jr. et al. ........... 424/465
5,948,430 A 9/1999 Zerbe et al. ................ 424/435

OTHER PUBLICATIONS

Alderman, D., A Review of Cellulose Ethers in Hydrophilic
Matrices for Oral Controlled—Release Dosage Forms, Inr. J.
Pharm. tech & Prod. Mfr., 5 (3) 1-9, 1984.

Ahuja, A. et al., Mucoadhesive Drug Delivery Systems,
Drug Development and Industrial Pharmacy, 23 (5),
489-515, 1997.

Brewster, D. et al., The systemic bioavailability of buprenor-
phine by various routes of administration, J. Pharm. Phar-
macol., 33, 500-506, 1981.

DOC KET

_ ARM

Christie, J. et al., Dose—Titration, Multicenter Study of Oral
Transmucosal Fentanyl Citrate for the Treatment of Break-
through Pain in Cancer Patients Using Transdermal Fentanyl
for Persistent Pain, Journal of Clinical Oncology, vol. 16,
No. 10, 3238-3256, Oct., 1998.

Feely, et al., The influence of polymeric excipients on drug
release from hydoxypropylmethylcellulose matrices, Infer-
national Journal of Pharmaceutics, 44, 131-139, 1988.

Gandhi et al., Oral cavity as a site for bioadhesive drug
delivery, Advanced Drug Delivery Reviews, 13, 43-74,
1994.

Harris et al, Drug Delivery via the Mucous Membranes of
the Oral Cavity, Journal of Pharmaceutical Sciences, vol.
81, No. 1, 1-10, Jan., 1992.

Ponchel, G., Formulation of oral mucosal drug delivery
systems for the systemic delivery of bioactive materials,
Advanced Drug Delivery Reviews, 13, 75-87, 1994.

Rathbone, M. et al., The oral cavity as a site for systemic
drug delivery, Advanced Drug Delivery Reviews, 13, 1-22,
1994.

Russell, W. et al., Pharmacokinetics of a New Sublingual
Formulation of Temazepam, Furopean Journal of Clinical
Pharmacology, 35, 437-439, 1988.

Sasaki et al., Kinetics of Buccal Absorption of Propafenone
Single Oral Loading Dose in Healthy Humans, Gen. Phar-
mac., vol. 331, No. 4, 589-591, 1998.

Streisand, et al., Oral Transmucosal Etomidate in Volun-
teers, Anesthesiology, 88, 899-95, 1998.

Yamanouchi, In Pursuit of New Drug Delivery Technolo-
gies, Annual Report 1996, http://www.yamanouchi.com/eg/
ar96/ar06.html.

Zhang, J. et al., Buccal Absorption of Etomidate from a
Solid Formulation in Dogs, Anesth. Analg., 86, 1116-22,
1998.

* cited by examiner

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Apr. 22, 2003 Sheet 1 of 6 US 6,552,024 B1

UPPER LIP 1

GINGIVA 2

HARD PALATE 3

CHEEK 4
SUBLINGUAL 6

LOWER LIP 7

FIG. 1

QOCKET

L A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

6 YITIOYLINOD SSINXMOIHL
0L 1738 INIMOvVE mHm“.;._om.w HLM 107S 9ONILVO)D

C e
? [ [ N

¥1 3500 1INN ¢l N1ld TVHOVHINI
TVHOVYLINI ONIATOSSIO X0IND @ ONIATOSSId XJIND

US 6,552,024 B1

¢l4

Sheet 2 of 6

L1 YITIOYINOD NOILVY3IV
HLIM N3AO ONIANA

€1 ONILLND 3id

Apr. 22,2003

8 JNVL ONISSYO30 ANV ONIXIN _E

U.S. Patent

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

US 6,552,024 B1

Sheet 3 of 6

Apr. 22,2003

U.S. Patent

g0l

61 di¥IS Wl Q3Lv¥043d

SR

N

OL1 AJOH Y3INIVINOD

ASUEEREICIN L

/

AVl

8l Y3ISNIJSIQ IdAL TIOY

d~

N\

)
\ — \ - )
0 0 0 [ o 0 0 LK)

o 0 0 o jo o o o o 0 o o jo 0 o of
© 0 0 © 00 o0 o © 00
o © o _of o © o o lo 0 o o o © o o
© 00 000 000 IO
o & 0 o lo o o o o 0 0 o o 0 0 o
M-} [} 200 L0290

\. J \, o \ J/

B 2 B f )
(R (NI K3 008
jo o o o o © © o o 0 0 o 0 0 o
CICIC) GO 000 © 00
jo o o o o © o o o 0 0 o 0 0 o
o000 CICH) o000 000
fo © o o e ¢ o o o o0 0 O )
200 20 000
/ \ L \. -/ \. o \\

q/1 3¥nSOT0 an
D/ dVNS Y3NIVINOD

0c W1 3500 IONIS 07 w13 3500 TI9NIS

Find authenticated court documents without watermarks at docketalarm.com.

DOCKET
LARM

A



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




