
(12) United States Patent 
Larsen et al. 

(54) PEPTIDE AGONISTS OF GLP-1 ACTIVITY 

(75) Inventors: Bjarne Due Larsen, Briz1nshiz1j (DK); 
Jens Damsgaard Mikkelsen, Lyngby 
(DK); Spren Neve, Lyngby (DK) 

(73) Assignee: Zealand Pharma A/S, Glostrup (DK) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by O days. 

(21) Appl. No.: 09/614,847 

(22) Filed: Jul. 12, 2000 

Related U.S. Application Data 
( 60) Provisional application No. 60/143,591, filed on Jul. 12, 

1999. 

(51) Int. CI.7 ................................................ A61K 38/00 
(52) U.S. Cl . ............................. 514/12; 514/2; 530/300; 

530/303 
(58) Field of Search ....................... 514/12, 2; 530/300, 

530/303 

(56) References Cited 

WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 
WO 

U.S. PATENT DOCUMENTS 

5,424,286 A 
5,545,618 A 

6/1995 Eng .............................. 514/2 
8/1996 Buckley et al. ............... 514/12 

FOREIGN PATENT DOCUMENTS 

WO 98/05351 
WO 98/08871 
WO 98/11126 
WO 98/11126 A 
WO 98/22577 A 
WO 98/30231 A 
WO 99/07404 
WO 99/25727 
WO 99/25728 
WO 99/43707 
WO 99/43708 
WO 99/46283 

2/1998 
3/1998 

* 3/1998 
3/1998 
5/1998 
7/1998 
2/1999 
5/1999 
5/1999 
9/1999 
9/1999 
9/1999 

........... C07K/1/107 

I 1111111111111111 11111 1111111111 1111111111 11111 lllll 111111111111111 11111111 
US006528486Bl 

(10) Patent No.: US 6,528,486 Bl 
Mar.4,2003 (45) Date of Patent: 

OTHER PUBLICATIONS 

J. Eng et al. Isolation and characterization of Exendin-4, an 
Exendin-3 analogue, from Heloderma suspectum venom. 
1992. J. Biol. Chem., 267(11): 7402---05.* 
C. Orskov, Diabetologia, 701 (1992). 
M. Nauck et al., Harm. Metab. Res., 411 (1997). 
Jean-Pierre Raufman, Reg. Peptides 61: 1-18 (1996). 
Janet A Meurer, et al. "Properties of Native and In Vitro 
Glycosylated Forms Of The Glucagon-Like Peptide-1 
Receptor Antagonist Exendin (9-39)", Metabolism, vol. 48, 
No. 6 (Jun.), 1999, pp 716-724. 
M.M. Byrne et al., European Journal of Clinical Investiga
tion, 72 (1998). 
C.F. Deacon et al., Diabetologia, 271 (1998). 
C. Deacon et al., Diabetes, 764 (1998). 
U. Ritzel et al., Journal of Endocrinology, 93 (1998). 
R. Pederson et al., Diabetes, 1253 (1998). 
R. Goke et al., European Journal of Neuroscience, 2294 
(1995). 
R. Goke et al., The Journal of Biological Chemistry, 19650 
(1993). 
M. Pohl et al., The Journal of Biological Chemistry, 9778 
(1998). 
N.H. Greig et al., Diabetologia, 45 (1999). 
Y. Chen et al., The Journal of Biological Chemistry, 4108 
(1997). 
J.J. Holst, Annu. Rev. Physiol., 257 (1997). 
D. AD' Alessio et al., J. Clin. Invest. (USA) 93 (5):2263-6 
(1994). 

* cited by examiner 

Primary Examiner-Lorraine Spector 
Assistant Examiner-Dong Jiang 
(74) Attorney, Agent, or Firm-Robert L. Buchanan; 
Edwards & Angell, LLP 

(57) ABSTRACT 

The present invention relates to novel peptide conjugates 
which have increased stability and are useful in the treat
ment of excess levels of blood glucose. 

2 Claims, 8 Drawing Sheets 

Novo Nordisk Exhibit 2006 
Mylan Pharms. Inc.v. Novo Nordisk A/S 

IPR2023-00722 
Page 00001

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar.4,2003 Sheet 1 of 8 US 6,528,486 Bl 

0 0 
w C. 0 C. C. C. 0 z C) 0. 0) 

_J 
::J C) ::J 

0) 

0 :::, 0) ::J 

~ 0 0 
:::, -.::I; 0 

Cl) 'o:::t 'o:::t 'o:::t 0 'o:::t 

T""" T""" T""" T""" T""" T""" 

0 0 0 0 0 0 
z z z z z z 
:J ::) ::) :J :J :J 
0 0 0 0 0 0 
a. a.. a. a. a. a.. 
2 2 2 2 ~ ~ 
0 0 0 0 0 0 
(_) (_) (_) (_) (_) (_) 

t T 1 + + + 
.,... 

. 
(9 
LL 

en 
c::: 

N ::) 

0 
I 

0 0 0 0 0 0 0 0 0 0 0 
'o:::t M N T""" 0 m 00 ~ ~ ~ ~ 
~ ~ 'T- ""'- 'T-

73/\37 8nH0-3Hd .:::10 % 

Novo Nordisk Exhibit 2006 
Mylan Pharms. Inc.v. Novo Nordisk A/S 

IPR2023-00722 
Page 00002

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar.4,2003 Sheet 2 of 8 US 6,528,486 Bl 

0 
a. 0 a. a. 0 w 0) a. 0 z ::J 0) a. 0) 

::J 0 ::J 0) ::J 

0 0 ::J 0) 
0 <t 0 0 0 ::J 0 

Cf) ...... ...... ...... ...... ...... 

C\I C\I C\I C\I C\I C\I 

0 0 0 0 0 0 
z z z z z z 
:::J :::J :::J :::J :::J :::J 
0 0 0 0 0 0 
a. a. a. a. a. 0.. 
2 2 2 2 2 2 
0 0 0 0 0 0 
(.) (.) (.) (.) (.) (.) 

t T 1 • + + 
N . 
(9 

LL 

U) 

0:: 
C\I :::J 

0 
I 

--+---+---+---+---+--"--o 

73/\37 E)n~a-3~d ::10 % 

Novo Nordisk Exhibit 2006 
Mylan Pharms. Inc.v. Novo Nordisk A/S 

IPR2023-00722 
Page 00003

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent Mar.4,2003 Sheet 3 of 8 US 6,528,486 Bl 

0 
a. 0 a. C. 0 w CJ) C. 0 z ::, CJ) 

C. 
CJ) 

- 0 ::::, CJ) ::::, 
_J 0 0 ::::, CJ) 

0 <{ 0 0 0 ::I 0 
U) ..... ..... ..... ..... ..... 

I I I I I I 

LO LO LO LO LO LO 

0 0 0 0 0 0 z z z z z z 
=> => => => => => 
0 0 0 0 0 0 
a_ a_ a_ a_ a_ a_ 
~ ~ ~ ~ ~ ~ 
0 0 0 0 0 0 
(.) (.) (.) (.) (.) (.) 

t T 1 + + t 

0 0 0 0 0 0 0 0 0 0 0 
~ M N ..- 0 m ro ~ ~ LO ~ 
~ ~ ~ ~ ~ 

U) 
~ 
=> 
0 
I 

. 
(.9 

LL 

Novo Nordisk Exhibit 2006 
Mylan Pharms. Inc.v. Novo Nordisk A/S 

IPR2023-00722 
Page 00004

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


U.S. Patent 

--=-
Cl z 
::, 
0 
a.. 
~ 
0 
(.) 

0 
0 
0 
0 
0 ..--

■ 

-.::t" 
Cl 
z 
::, 
0 
a.. 
~ 
0 
(.) 

• 

0 
0 
0 
0 ..--

Mar.4,2003 Sheet 4 of 8 

0 0 0 
0 0 ..... 
0 ..--

..-- (V',JU) "8N08 

US 6,528,486 Bl 

0 
0 
N 

0 
co ..... 

-C .E 
"'T .._... 

w . 
~ (9 
I-

LL 

..... ..--
ci 

Novo Nordisk Exhibit 2006 
Mylan Pharms. Inc.v. Novo Nordisk A/S 

IPR2023-00722 
Page 00005

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  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 

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,  

opposing counsel or company faced cases similar to yours.

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

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

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

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.


