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Francisco, CA; ADAM WILLIAM BURROWBRIDGE, LORA 
MARIE GREEN, RICHARD TORCZON, Washington, DC.    

                      ______________________ 
 

Before NEWMAN, TARANTO, and CHEN, Circuit Judges. 
Opinion for the court filed by Circuit Judge TARANTO. 

 
Dissenting opinion filed by Circuit Judge NEWMAN. 

TARANTO, Circuit Judge. 
Sanofi-Aventis Deutschland GMBH’s owns U.S. Patent 

Nos. 7,476,652 and 7,713,930, which describe and claim 
certain formulations of a particular kind of insulin.  Mylan 
Pharmaceuticals Inc. sought and obtained from the Patent 
and Trademark Office (PTO) inter partes reviews of all 
claims of those patents under 35 U.S.C. §§ 311–319.  In 
those reviews, the PTO’s Patent Trial and Appeal Board 
agreed with Mylan that the subject matter of the claims is 
unpatentable for obviousness.  Sanofi appeals, challenging 
the Board’s findings that a relevant artisan would have 
had a motivation to combine prior-art references to arrive 
at the claimed inventions with a reasonable expectation of 
success, and also challenging the Board’s evaluation of 
Sanofi’s evidence of commercial success.  We reject Sanofi’s 
challenges and affirm the Board’s decisions. 

I 
The ’930 patent issued from a continuation of the ap-

plication that issued as the ’652 patent, and the two share 
a specification.  The patents involve a genetically engi-
neered form of insulin—insulin glargine (sometimes called 
simply “glargine”)—identified in the patent as “Gly(A21)-
Arg(B31)-Arg(B32)-human insulin.”  ’652 patent, col. 2, 
lines 56–57.  The patents describe and claim formulations 
of glargine that include a nonionic surfactant—polysorb-
ates or poloxamers in the ’652 patent, esters and ethers of 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


SANOFI-AVENTIS DEUTSCHLAND v. MYLAN PHARMACEUTICALS 
INC. 

3 

polyhydric alcohols in the ’930 patent.  Claim 7 of the ’652 
patent is illustrative for present purposes: 

7. A pharmaceutical formulation comprising 
Gly(A21), Arg(B31), Arg(B32)-human insulin, 

at least one chemical entity chosen from poly-
sorbate and poloxamers; 

at least one preservative; and 
water, 
wherein the pharmaceutical formulation has a 

pH in the acidic range from 1 to 6.8. 
’652 patent, col. 11, lines 21–28. 

The parties accept that certain background facts were 
publicly known at the 2002 priority date for these patents.  
Glargine is a modified version of human insulin that, when 
injected as part of an acidic solution, acts for longer in a 
subject than does natural human insulin.  Glargine stays 
in solution at relatively acidic pH levels, and in the prior-
art glargine product (which lacked the surfactants claimed 
in the patents now at issue), it was injected into a patient 
as part of an acidic solution.  Once the glargine-containing 
solution is in tissue under the skin, the higher, substan-
tially neutral pH of the tissue causes glargine to precipitate 
out of solution and to aggregate into hexamers, which then 
act as a reservoir of glargine that is slowly released into the 
patient’s blood over twenty-four hours.  Natural human in-
sulin is more soluble than glargine at the neutral pH level 
of human tissue below an injection site.  Natural human 
insulin is generally injected in a solution of comparably 
neutral pH; and when injected, it rapidly dissociates into 
monomers—the physiologically active form of insulin.  
Such rapid disassociation allows for faster processing by 
the body but also necessitates more frequent injections. 

Sanofi first commercially sold glargine in the U.S. in 
May 2001, under the trade name Lantus®, whose product 
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label identifies, among other things, a pH of 4 and the in-
clusion of some zinc.  Physician’s Desk Reference at 709 
(55th ed. 2001) (Lantus® Label); J.A. 6690.  Some patients 
soon began reporting problems with turbidity in the vials, 
i.e., before injection.  Sanofi determined that the turbidity 
was caused by undesirable “non-native” aggregation of the 
glargine protein while still in solution.  Non-native aggre-
gation denatures the insulin protein and is substantially 
irreversible.  By contrast, “native” aggregation preserves 
the structure of the insulin protein and is reversible.  
Glargine’s mechanism of action requires some amount of 
desirable native aggregation after injection under the skin 
for its slow-release property to take effect.  Sanofi resolved 
the vial-turbidity problem by adding a nonionic surfactant 
to the glargine formulation to prevent non-native aggrega-
tion. 

Mylan petitioned the PTO for inter partes reviews of 
all claims of the ’652 and ’930 patents, arguing unpatenta-
bility for obviousness based on combining either the Lan-
tus® Label or an article by Owens1 with one or more of 
three secondary references.2  The parties do not dispute 
that, for each claim, the asserted combinations of 

                                            
1  David R. Owens, et al., Pharmacokinetics of 125I-

Labeled Insulin Glargine (HOE 901) in Healthy Men: Com-
parison with NPH Insulin and the Influence of Different 
Subcutaneous Injection Sites, 23 DIABETES CARE 813 (2000) 
(Owens). 

2  The three secondary references are: W.D. 
Lougheed, et al., Physical Stability of Insulin Formula-
tions, 32 DIABETES 424 (1983) (Lougheed); Farmaceutiska 
Specialiteter I Sverige, Summary of Product Characteris-
tics Entry for Insuman Infusat (2000) (FASS); and Ulrich 
Grau & Christopher D. Saudek, Stable Insulin Preparation 
for Implanted Insulin Pumps: Laboratory & Animal Trials, 
36 DIABETES 1453 (1987) (Grau). 
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references teach every claim limitation.  The main dispute 
is whether a relevant artisan would have been motivated 
to combine these references in the way claimed in the two 
patents at issue, with a reasonable expectation of success. 

On December 13, 2017, the Board, acting as delegee of 
the PTO’s Director, 37 C.F.R. §§ 42.4, 42.108, instituted the 
two requested reviews.  Mylan Pharm. Inc. v. Sanofi-
Aventis Deutschland GmbH, IPR2017-01526, 2017 WL 
6403855 (P.T.A.B. Dec. 13, 2017) (covering the ’652 patent); 
Mylan Pharm. Inc. v. Sanofi-Aventis Deutschland GmbH, 
No. IPR2017-01528, 2017 WL 6403082 (P.T.A.B. Dec. 13, 
2017) (covering the ’930 patent).  On December 12, 2018, 
the Board issued final written decisions in both proceed-
ings, determining that all claims in both patents are un-
patentable for obviousness based on combinations of 
Lantus® Label or Owens with Lougheed, FASS, and/or 
Grau.  Mylan Pharm. Inc. v. Sanofi-Aventis Deutschland 
GmbH, IPR2017-01526, 2018 WL 6584915 (P.T.A.B. Dec. 
12, 2018) (Decision); Mylan Pharm. Inc. v. Sanofi-Aventis 
Deutschland GmbH, IPR2017-01528, 2018 WL 6584640 
(P.T.A.B. Dec. 12, 2018).3  The Board found that a relevant 
artisan would have been motivated to make the required 
combination based on a recognition that insulins had an 
aggregation problem in vials with air space and that sur-
factants (like the standard ones claimed here) offered a so-
lution.  Decision at *12–18.  The Board also determined 
that, given the prior-art analysis, Sanofi’s evidence of com-
mercial success was too weak to support a conclusion of 
nonobviousness.  Id. at *18–20.  

                                            
3  The Board’s final written decisions are substan-

tively identical for present purposes.  In its appeal to this 
court, Sanofi has not made separate arguments regarding 
the two decisions.  Accordingly, we hereafter discuss and 
cite only the decision in IPR2017-01526 (Decision), but our 
analysis applies equally to IPR2017-01528. 
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