Petitioner’s Demonstratives

Mylan Pharmaceuticals Inc.,
MSN Laboratories Private Ltd.,
and MSN Pharmaceuticals Inc.,

V.
Bausch Health Ireland Limited

IPR2022-00722
U.S. Patent No. 7,041,786

WILSON

S O N S I N I DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

June 14, 2023




The Challenged Claims Are Obvious

* Good reason existed to look to the body’s natural laxative peptide,
uroguanylin, that was designed to add fluid to the intestines naturally.

« Good reason existed to make one, conservative substitution specifically
suggested by the prior art.

» Reasonable expectation of success existed for making the modified
peptide.

Pet., 1-2, 32, 34-34; Reply, 1-2, 4-6, 11-12.
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Introduction

GC-C and Human Uroguanylin
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Uroguanylin Treats Constipation

Human uroguanylin acts as a natural laxative by activating GC-C receptors on the
intestinal endothelium, drawing water into the intestinal lumen.

EX1020 (Nakazato), Figure 2.

Pet., 1, 6, 17, 24; EX1002 (Peterson), 1158-59; EX1063 (Peterson), Y9; Reply, 4;
EX1062 (Waldman), 62:7-67:7; see also EX1016 (Fan), E957; EX1064 (Epstein), 1923- 24
WILSON SONSINI DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Locus of GC-C Receptors/Ligands

GC-C is disposed throughout small and large intestines,
with higher density in the small intestine.

EX1002 (Peterson), 1958-59.

Pet., 17, 36-37; Reply, 4; EX1063 (Peterson), 19; EX1064 (Epstein), Y24;

see also EX2021 (WIPO), 3:1-2 (both natural ligands produced throughout the intestinal mucosa)
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Small Intestines Designed to Add Water to Lumen

Uroguanylin is the body’s endogenous ligand for adding water to the lumen:

EX1064 (Epstein), 19134-35.

EX1063 (Peterson), 19; EX1002 (Peterson), 1159, 63, 90, 127-28;
Reply, 4, 6, 20-21; EX2025 (Waldman), 139; see also EX1062,
62:7-63:14, 65:9-19 (endogenous ligand for water secretion).
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Undisputed: Known to Draw Water Into Lumen of
Small and Large Intestines to Treat Constipation

Bausch’s expert Dr. Waldman admits it was known to treat constipation by using
laxatives to induce water flow into the intestinal lumen:

EX1062 (Waldman), 53:5-14, 51:18-22.

POR, 7; Reply, 4-6, 20-21; EX1002 (Peterson),
EX2025 (Waldman), 1127, 29-30, 33-34, 37- 1959, 63, 90, 127-28; see also EX1064 (Epstein),

1933-36; EX1063 (Peterson), 1110-11, 106-07.
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Claims 2-6 (Grounds 2-4) Fall With Claim 1

Petitioner provided fulsome
obviousness arguments
against claims 2-6 in
Grounds 2-4.

Pet., 40-53.

POR failed to provide

independent arguments

against these additional POR, 67.
grounds; instead, they stand
or fall with claim 1.

Pet., 40-53; Reply, 1; EX1002 (Peterson), 11181-247.
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The Claims Are Defined by Linear Sequence

1. A peptide consisting of the amino acid sequence of SEQ
ID NO:20.

EX1060 (Davies), 20:3-8.

EX1060 (Davies), 111:17-112:5.

Pet., 11-12; Reply, 1-2; EX1001, 37:1-38:10; EX1002 (Peterson), 1932-33, 44-45, 124.
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The Patent Claims [Glu3]-Human Uroguanylin

“A peptide consisting of the amino acid sequence of SEQ ID NO: 20"

Independent claim I:

1. A peptide consisting of the amino acid sequence of SEQ
ID NO:20.

Independent claims 2, 3, 6, and dependent claims 4 and 5 rise or fall with Claim 1.

2. A composition in unit dose comprising a guanylate
cyclase receptor agonist peptide consisting of the amino acid
sequence of SEQ ID NO:20.

3. A composition in unit dose form comprising: a) a
guanylate cyclase receptor agonist peptide consisting of the
amino acid sequence of SEQ IID NO: 20; and b) at least one
compound selected from the group consisting of: a cGMP-
dependent phosphodiesterase inhibitor, an anti-inflamma-
tory agent, an antiviral agent and an anticancer agent.

4. The composition of either claim 2 or 3, wherein the unit
dose form 1s selected from the group consisting of a tablet,
a capsule, a solution and an inhalation formulation.

5. The composition of either claim 2 or 3, further com-
prising one or more excipients.

6. A peptide conjugate comprising polyethylene glycol
(PEG) attached to a peptide consisting of the amino acid
sequence SEQ 1D NO:20.

EX1001, 37:1-38:10; Pet., 11-12; Reply, 1; EX1002 (Peterson), 1931-37.
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Graham Factor: Comparing the Claims to the Prior Art

A single conservative substitution is all that differentiates Seq ID No. 20 (top sequence)
from human uroguanylin (bottom sequence):

I

EX1002 (Peterson), 123.

EX1002 (Peterson), Y25.

EX1002, 1123-25, 73-75; Pet., 7, 17, 20-21; Reply, 14-16.
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Making the [Glu3}] Analogue Was Obvious

The motivation to modify that lead com-
pound can come from any number of

“[TThe cases establish that if [a challenger] sources and need not necessarily be explic-
has found prior art close enough to the it in the art. “[Ilt is sufficient to show
claimed invention to give one skilled in the that the claimed and prior art compounds
relevant chemical art the motivation to make possess a ‘sufficiently close relationship

... to ereate an expectation,” in light of
the totality of the prior art, that the new
compound will have ‘similar properties’ to

close relatives (homologs, analogs, isomers,
etc.) of the prior art compound(s), then there

arises what has been called a presumption of the old,” Otsuka Pharm. Co., Ltd. v. San-
obviousness or a prima facie case of doz, Inec, 678 F.3d 1280, 1293 (Fed.Cir.
obviousness.” 2012) {(quoting In re Dillon, 919 F.2d 688,

In re Dillon, 919 F.2d 688, 696 (Fed. Cir. 1990) (en banc). 692 (Fed.Cir.1990) (en banc)). Whether a

Bristol-Myers Squibb v. Teva Pharms.,
752 F.3d 967, 973 (Fed. Cir. 2014).

Pet., 31; Reply 3; EX1002 (Peterson), 1115-22, 117-25;

see also KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 406 (2007)
WILSON SONSINI DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Four Reasons to Make Synthetic Uroguanylin Analogue

« Uroguanylin is naturally produced by the body to draw water into the intestinal
lumen, is “useful for the control of intestinal absorption,” able to displace ST
binding, and may “act as a laxative and be useful in patients suffering from

COIlStipatiOIl[.]” EX1005 (Currie), 2:6-24; EX1016 (Fan), E957, E962; EX1020 (Nakazato), 222 & Fig. 2;
EX1018 (Joo), G635-36, G639-41; EX1019 (Hamra 96), G708; EX1017 (Thomson), 807; EX1002 (Peterson), 1159, 63, 71,
90, 126-31; EX1064 (Epstein), 1123-24.

 Oral administration of human uroguanylin stimulated intestinal fluid secretion

for treatment of constipation. EXi018, G641-G642; EX1002, 1199, 50-60, 85-86, 107; EX1005, 1:34-44,
1:50-55, 2:6-24, 2:53-65, 6:11-22; EX1063 (Peterson), Y10; EX2021 (WIPO), 2:28-3:1.

« At relevant intestinal pH, human uroguanylin has enhanced potency over

guanylin attributed to acidic residues at positions 2 and 3. EX1002, 1961-65, 91;
EX1021 (Hamra 97), 2705, 2709; EX1063, 113.

 Currie acknowledged placement and import of uroguanylin’s disulfide bridges
and that it lacked ST’s toxic potency, but taught its “physiological
characteristics” made it “important to medical science in the study of regulators
Of guanylate cyclase.” EX1005, 1:47-63, 2:3-7; EX1002, 1160, 86, 88, 105.

Pet,, 1, 5, 17-22; Reply, 2, 4-6; EX1002 (Peterson), Y1132-38.
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Six Reasons to Make [Glu3]-Substitution

« Linarrows substitution choices at position 3 to Glu.
EX1002 (Peterson), 11137-52.

« Conservative substitution likely to retain excellent GC-C activity.
EX1002, 1173-75.

» Conserved in homologous species.
EX1002, 11132-36.

* Fine tune pH response.
EX1002, 11165-70.

- Eliminate pairing causing aspartimide formation.
EX1002, 11175-79.

« Routine synthesis and characterization.
EX1002, 1166-67.

Pet., 21-22, 34-39; Reply, 11-12; EX1063 (Peterson), 50.
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Reasonable Expectation of Successfully Making
[Glu3]-Human Uroguanylin

Making a desired peptide using the proteogenic
amino acids was a matter of routine skill.

claimed invention. The novel peptide of this invention can be prepared by
known solution and solid phase peptide synthesis methods.

EX1005 (Currie), 3:8-45.

“claim 1 does not require Skilled artisans routinely used Solid—phase
peptide synthesis to synthesize large numbers
of peptides with ease.

Accordingly, it is of no moment

a rcasonable expectation of achieving
what is claimed in the patent-at-issue.

Intelligent Bio-Systems v. Illumina Cambridge,

821 F.3d 1359, 1367 (Fed. Cir. 2016). EX1002 (Peterson), 166-67; id., 11130-31.

Pet., 21-22, 24, 35-36; Reply, 2; EX1002, Y1142-49.
WILSON SONSINI DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 15




Unrebutted Reasonable Expectation of Success

EX1060 (Davies), 127:5-128:4.

EX1060 (Davies), 130:9-20.

Pet., 21-22, 31, 35-36; Reply, 2-3;
EX1002 (Peterson), 166-67, 130-31,
147; EX1063 (Peterson), 1Y114-17.
16

Paper 16 (Institution Decision), 20.
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Ground I: Currie & Li

EX1005 and EX1006

United States Patent [19]

Currie et al.

[34]

(73]

[73]
[21]
[22]
151]

[52]
[38]

| RN S AN
USD03489670A

111 Patent Number: 5,489,670
451 Date of Patent: Feb. 6, 1996

HUMAN UROGUANYLIN

Inventors: Mark G. Currie, 5t. Charles;
Toshihire Kita, Creve Cocur; Kam F.
Fok, 51, Louis; Christine E. Smith,
Manchester, all of Mo,

Assignes: G I Searle & Co,, Chicago, TNl

Appl, No.: 145,940

Filed: Oct. 29, 1993

Int. CLY .. AGTK 300, COTE S/00;
COTE 7/00; COTK 4/00

Field of Search ... 3301326

de Sauvage et al., Proc. Nail. Acad Sci. §9: S089-9093
(1992,

Kuhn et &l., FEBS Lerr, 318 205-200 (1903),

Wiegand ot al, FEBS Let. 311 150-154 {1992),
Savarino et al., Proc, Nail Acad. Sei. 90; 30833007 (1993),
Wiegand el al., Biochem. Biophys. Res. Commun, 185
B12-817 (1992).

Schulz et al., J. Bial Chem. 267: 16019-16021 (1992).

Primary Examiner—Jill A. Warden
Assistant Examiner—Sheela J. Huff
Antorney, Agent, or Firm—Dennis A, Bennett

[57 ABSTRACT

A novel peptide is disclosed which is useful for the control
of intestinal fluid absorption and that has the following
amino acid sequence

Regulatory Peptides 68 (1997) 45-56
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Claim 1 Was Obvious Over Currie & Li

Currie (EX1005) taught natural GC-C ligand human uroguanylin:
- Laxative effect for treating constipation. EXioos, 2:21-25.
« Enhanced activity over guanylin; not toxic like ST. EX1005, 1:31-44, 3:65-4:9, Fig. 3B.
« Works on rat intestines. EX1io0s, 5:5-20, 6:19-32.
* Synthetic analogues easily and routinely made. Ex1005, 3:8-45.
Pet., 22-24, 32-34.
Li (EX1006) taught Glu3-uroguanylin:
« Glu3 was a conservative and homologous substitution for human uroguanylin
« Likely to retain enhanced receptor affinity and potency at acidic pH. EX1006, 53-54.

« Rat uroguanylin (with Glu3 substitution) works on a cell line from human intestines.
EX1006, 47, 54.

Pet., 24-26, 32-34.
The Combination provides:
« Good reason to make the [Glu®]-analogue of human uroguanylin with a reasonable
expectation of success.

Pet., 32-34.

See also EX1002 (Peterson), 19117-25.
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Currie (EX1005)

Human uroguanylin stimulated laxative activity via GC-C activation:

125|-STa Bound, % of Bo

Human uroguanylin appeared to be more potent than human
101 ©— STa guanylin, bﬁt legs potggl than ST for acti]v}gtiﬂn of GC-C in
- —&— Human Uroguanylin T84 cells. A different profile of relative affinity was obtained
90 - H , using the competitive binding assay with '**I-ST_,; as the
——{— Human Guanylin radioligand. ST and human uroguanylin had similar affinities
70 for the receptors on T84 cells and human guanylin had a
much lower affinity (FIG. 4b). The data indicate that these
50 \ peptides all possess the ability to stimulate GC-C and share
_ \ similar binding sites with varying degrees of relative affini-
20 J ties for the receptors in T84 cells.
ol - \ EX1005, 6:11-21.
_ N ~
S .
10 - 5 % © 8 7 -8 5 ‘ Human uroguanylin has been further demonstrated to act
P9ptid9]. tﬂg (M) in arl iﬂﬂlﬂtﬂd iﬂlﬁsﬂﬂal rat pfﬂparatiﬂn to Stj_[ﬂulatﬂ dan
. increase in short circuit current. This action is believed to be
Fig. 3B the physiologic driving force for eliciting chloride secretion

and ultimately decreased water absorption. The human
EX1005, Figure 3B (with key from Figure 3A). uroguanylin may thus act as a laxative and be useful in
patients suffering from constipation, e.g. cystic fibrosis
patients who suffer with severe intestinal complications
from constipation.

EX1005, 2:21-25.

Pet., 22-24; EX1002 (Peterson), 1165, 84-87; Reply, 5-6; see also EX1005, 3:7-8 (“The novel peptide of

this invention can be prepared by known solution and solid phase peptide synthesis methods.”).
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Currie (EX1005)

The prior art provided good reason to make a synthetic analogue of the natural
human uroguanylin GC-C ligand used by the body to draw water into the intestinal
lumen.

EX1063 (Peterson), 9.

EX1062 (Waldman), 62:7-67:6.

Pet., 22-24; EX1002 (Peterson), 19104-06, 124-38; Reply, 4; EX1063, 1]9
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Currie (EX1005)

Heat stable enterotoxins (STs) were known to have toxic properties;

Human uroguanylin was a desirable alternative.

Pathogenic strains of E. coli and other bacteria produce a
family of heat stable entertoxins (STs) that activate intestinal
guanylate cyclase. STs are acidic peptides 18-19 amino
acids in length with six cysteines and three disulfide bridges
that are required for full expression of bioactivity (7). The
increase of intestinal epithelial cyclic GMP elicited by STs
is thought to cause a decrease in water and sodium absorb-
tion and an increase in chloride secretion (8.9). These
changes in intestinal fluid and electrolyte transport then act
to cause secretory diarrhea. In developing countries, the
diarrhea due to STs is the cause of many deaths, particularly
in the infant population (10). STs are also considered to be
a major cause of traveler’s diarrhea in developed countries
(11). STs have also been reported to be a leading cause of
morbidity in domestic animals (12).

EX1005, 1:31-44.

WILSON SONSINI

EX1063 (Peterson), 1916-19.

Pet., 22-24; EX1002 (Peterson), 19159-65; Reply, 5-6.
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STs Were Molecular Mimics Designed to Cause
Massive Diarrhea

“They create a massive diarrhea, a
massive fluid and electrolyte secretion
event, massive diarrhea, and the bugs

are expelled into the environment so
that they can find a new host. That’s

the purpose of the molecular
mimicry.”
Dr. Waldman

The

.

so that they can find a new host. That's the
purpose of the molecular mimicry.

EX1062 (Waldman), 77:15-79:20.

Pet., 34-39; Reply, 6-7; EX1002 (Peterson), 1959-65.
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Li (EX1006)

rat ureguanylin
oposSsSum uroguanyl in
L human urcguanyl in

EX1006, 52, Fig. 6A (annotated).

Li indicates the conservative replacement
of Asp3 of uroguanylin with Glu3, as found
naturally in a mammal closely related to
humans, was expected to retain relevant
enhanced receptor affinity of uroguanylin.
EX1006, 47, 54.

EX1006, 54.

Pet., 24-26; EX1002 (Peterson), 11108-10; EX1006, 45, 53
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One Conservative Substitution

Aspartate (Asp) and Glutamate (Glu)
“are the only amino acids having a
second carboxyl group within the side
chain and therefore were known for
their characteristic, negatively
charged functional groups.” “[T]he
only structural difference between
them is...one additional methylene....”

EX1002 (Peterson), Y54.

EX1012 (Nelson), Fig. 5-5.

WILSON SONSINI DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Pet., 16-17; Reply, 14-16; EX1002, 1153-54.
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Hamra Confirms Glu-Asp Substitution at Position 3

Hamra 1997: “All uroguanylin peptides have aspartate or glutamate residues at
these positions” and the “acidic residues” should not be deleted. Exio21, 2709.

EX1021, 27009.

Pet., 34-39; Reply, 16-19; EX1002 (Peterson), 1164-65, 163-65; see also POR, 22, 45- 51
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One Conservative Substitution

This conservative substitution was expected to retain or improve activity.

EX1002 (Peterson), 174.

Pet., 21; Reply, 11; see also EX1063 (Peterson), 162.
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Prior Art Supports the Conservative Substitution

“In protein engineering the concept of conservative

mutations is frequently used.”

Bausch contends EX2035 (Jonson), 397,

conservative substitutions ) o ,
In the case of aspartic acid, the obvious replacement

is glutamic acid...these are certainly the only really

minimal effect, and yet are conservative substitutions that would be possible.”
EX2041 (Grossman), 37-38.

simultaneously have

wildly unpredictable.
POR, 22, 41-42. Substitution would not negatively affect peptide
structure.

Yet Bausch’s exhibits
confirm an obvious,
conservative modification

was expected to retain

activity.
Reply, 14-16.

EX2010 (Marx), Fig. 4 (annotated with red coloring).

Pet., 34-39; Reply, 14-16; EX1002 (Peterson), 1173-76, 137-38; see also POR, 40- 45
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Orthologous Substitution Was Routine

POSAs routinely looked to orthologs (i.e., a peptide performing the same
function in a different species, such as rat uroguanylin).

“[S]killed artisans routinely investigated orthologous

peptides, the same peptide hormone but in a different

animal, for potential amino acid substitutions....

[ E]valuating uniformity verses variance in the sequence of

orthologs across various species was a routine practice[.]”
EX1002 (Peterson), 178; see also EX1025 (Karten).

“[H]omology shows that uroguanylin orthologs generally
do not vary much among mammals.”
EX1002, 1144 (citing EX1006 (Li), Figure 6A (reproduced below)).

T/E 1 A rat uroguanylin
opossum uroguanyl in
human uroguany!l in
rat guanylin
opossum guanylin
human guanylin
mouse quanylin

E Coli 5Ta
EX1006 (Li), Figure 6A.

<zm12§m§‘
n—t-—n—c—fl:l:lrrl*

Pet., 21; EX1002, 1173-81, 137-38.
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Functional Overlap Between Human and Rat GC-C

Human uroguanylin has been further demonstrated to act
in an isolated intestinal rat preparation to stimulate an
increase in short circuit current. This action is believed to be POSAs understood rat
the physiologic driving force for eliciting chloride secretion . . .
and ultimately decreased water absorption. The human uroguanyhn was informative to
uroguanylin may thus act as a laxative and be useful in human uroguanylin:
patients suffering from constipation, e.g. cystic fibrosis . )
patients who suffer with severe intestinal complications * Currie: human uroguanylin
from constipation.

acted on isolated intestinal rat

EX1005 (Currie), 2:16-24. .
preparation. Exioos, 2:16-24.

Li: rat uroguanylin activated

“[A] skilled artisan would have had good reason to
look to the amino acids that differ between rat and GC-C in human-derived T84
human uroguanylin sequences in identifying cells. Exi006, 47, 54.

promising, conservative amino acid substitution in
designing a synthetic human uroguanylin analog.
Indeed, a skilled artisan would have known that rat
uroguanylin was highly likely to stimulate the
human receptor.”

EX1002 (Peterson), Y142.

Pet., 1-2; EX1002, 19139-52.
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Enhanced Activity at Acidic pH

Uroguanylin evolved to have
enhanced potency in acidic
mucosa in the intestines.

120 -

100 1

(o]
o
1

c¢GMP Accumulation
(% Maximal Response}
o))
[=]
I

40 -
20 -
U T T 1 | || ] L !
50 55 6.0 65 7.0 7.5 8.0
pH

Fig. 1. Effects of medium pH on uroguanylin (O) and guanylin
(®)-stimulated guanosine 3’,5'-cyclic monophosphate (¢cGMP) accumu-
lation in T84 cells. Vehicle, 30 nM synthetic opossum uroguanylin,
and 30 nM synthetic opossum guanylin were suspended in buffered
assay medium previously adjusted to pH values indicated, as de-
scribed in MATERIALS AND METHODS. Levels of T84 cell cGMP accumula-
tion (pmol/well, average of 3 wells) elicited by vehicle and peptides in
this experiment when tested at pH 5.0 and pH 8.0, respectively, were
as follows: basal (vehicle control) = 0.45 and 0.78, uroguanylin = 43.9
and 17.5, and guanylin = 0.85 and 10.0. Data are representative of 4
experiments with similar results.

EX1019, G710; EX1002 (Peterson), 162-63; Pet., 18-
19; Reply, 20-21; EX1063 (Peterson), 11105-06.
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Undisputed Enhanced Activity at Acidic pH

Human uroguanylin “works better in the acidic environment of the small
intestinel.]”
POR, 54.

EX1016 (Fan), E962.

Pet., 17, 36-37; Reply, 4;
EX1002 (Peterson), 1165, 166-67.
WILSON SONSINI DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 3




Bausch Misinterpreted Li

Bausch wrongly asserts Li Fig. 3 teaches Glu3 reduced activity.
EX1063 (Peterson), 1182-87; 1006 (Li), 49-51.

« Dr. Davies read but did not analyze Li:

« Dr. Davies mistakenly thought the
uroguanylin bar graph in Fig. 3 was
extracted from rat intestines to compare
its activity to other peptides because a POSA

would not assay activity of the synthetic standards: |vou wouldn't be using them in an assay.
EX1060 (Davies), 144:8-20.

EX1060 (Davies), 139:19-142:5.

EX1060 (Davies), 172:19-173:4. EX1060 (Davies), 172:12-173:19.

Pet., 34-39; Reply, 16-19; EX1060, 139:19-142:5, 160:15-166:12, 168:2-171:22, 172:1-173:19.
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Bausch Misinterpreted Li

Dr. Davies eventually confirmed Li Fig. 3 uses rat guanylin and opossum
uroguanylin synthetic standards merely to show whether preincubation makes
a difference in activity levels. Exi063 (Peterson), 19182-87; 1006, 49-51.

EX1060 (Davies), 184:4-185:1.

EX1060 (Davies), 185:7-186:2.

EX1060 (Davies), 182:14-21. Pet., 34-39; Reply, 16-19; see also POR, 22, 45-51.
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Bausch Misinterpreted Li

Li does not indicate the same amount of each
peptide was used:

L1 does not indicate it used identical amounts of

EX1063 (Peterson), 187.

This misunderstanding infects testimony of

both Drs. Davies and Waldman. gx2024 (Davies),
1975, 79, 161-65; EX2025 (Waldman), 157.

EX1006 (Li), 49 (Fig. 3).

Pet., 34-39; Reply, 16-19; see also POR, 22, 45-51.
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Asp At Positions 2 and 3 Not Required for Activity

Leu lle

FIG. 7

Asn Asp Asp Cys Glu Lau Cys Val Asn Val Ala Cys Thr Gly Cys Leu h UroG.
Pro Gly Thr Cys Glu lie Cys Ala Tyr Ala Ala Cys Thr Gly Cys h Gua

Asp Ser Ser Asn Tyr Cys Cys Glu Leu Cys Cys Asn Pro Ala Cys Thr Gly Cys Tyr E. coli
lle Asp CysCys Glu lle Cys Cys Asn Pro Ala CysFhe Gly Cys Leu Asn V. cholerae

WILSON SONSINI

Figure 7 depicts the primary structure of human
uroguanylin (h UroG) [identified as SEQ. ID. 2], human
guanylin (h Gua) [identified as SEQ. ID. 3], and bacterial
enterotoxins (E.coli [identified as SEQ. ID. 4] & V.cholerae
[identified as SEQ. ID. 5]). Bold and italic letters
represent the similar residues in these peptides. These

residues are believed to be required for the functional

activity of these peptides. E. coli ST has three additional

intestinal pH. Two underlined (Asp-Asp) residues are
believed to be important for regulating the functional

activity of uroguanylin only at the acidic environment of
the intestinal mucosa.

EX2021 (WIPO), 7:26-8:3 & Fig. 7.

Pet., 34-39; Reply, 16-19; EX1002 (Peterson), 19177-79.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Glu3-Substitution Fine Tunes pH Response

POSA expected Glu? substitution to result in protonated glutamate at higher

pH for better activity in the less acidic environment further from stomach.
EX1002 (Peterson), 19157-61; EX1012 (Nelson), 118, Table 5-1.

Bausch’s contention that buried-residue pKa values showed unpredictability is
erroneous; position 3 is not buried. EX1063 (Peterson), 19102-03; EX2010 (Marx), 235, Fig. 4A-C.

EX2010 (Marx), Fig. 4. (select portions,
labeled, annotated with red coloring)

The relative difference between pKas would benefit intestinal absorption.
EX1063, 1198-100, 104; EX2026 (Peterson), 100:3-13.

Pet., 16-17, 36-37; Reply, 20-21; EX1002, 1155-57, 157, 164-68.
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Avoid Unneeded Aspartimide Pairings

EX1063 (Peterson), f110.

EX1002 (Peterson), 1175-79; Pet., 21-22, 34-39; Reply, 11-12, 21-22.
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Routine Synthesis and Characterization

EX1002 (Peterson), 1166-67.

EX1002, 11120-25, 179; Pet., 21-22; Reply, 2.
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POSA Would Not Be Dissuaded By Topoisomers

« Oral uroguanylin already shown to naturally add fluid to lumen.
EX1063 (Peterson), 127; EX1018 (Joo), G641-G642; EX2021 (WIPO), 2:28-3:1; EX1002 (Peterson), 1199, 59-60,
85-86, 107; EX1005 (Currie), 1:34-44, 1:50-55, 2:6-24, 2:53-65, 6:11-22.

« No requirement to expose uroguanylin to pH 4.5 for 24 hours at 37°C.

« No more than 1% interconversion in vivo. EXi063, 1125-27, 29, 31-32, 58:
EX1064 (Epstein), 1925-31, 39.

« Topoisomerism was easily managed. Exi063, 1123-30, 34-40, 52; EX1064, 132;
EX1002, 1197-98; EX2010 (Marx), 236-39; EX2020 (Klodt), 227-28.

 Purification was straightforward. Exio6s, 1134, 40.

« Marx taught the ionizable side chains at positions 2 and 3 “may be involved
in the control of stabilization of the two isomers.” Exz010, 236, 238.

« No reference says not to make uroguanylins because of topoisomerism.

Pet., 34-39; Reply, 7-11.
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Oral Uroguanylin Known to be Gl Stable & Active

304. Urcoguanylin is an acid-stable and proteolysis-

resistant peptide, which will remain in tact to act on the

intestinal lumen directly rather than being absorbed

systemically. Uroguanylin and guanylin are produced

throughout the intestinal mucosa and in the myocardium.

EX1018 (Joo), G641-G642.

EX2010 (Marx), 229.

EX2021 (WIPO), 2:28-3:1.

EX2010 (Marx), 239.

Pet., 48; Reply, 4, 7-8, 19; EX1063 (Peterson), Y27; EX1002 (Peterson), 1195-99, 59-60, 85-86, 107
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pH 4.5 at 37°C for 24 Hours Not Required

Bausch overstates the likelihood of interconversion.
EX1063 (Peterson), 1924-27, 29, 31-32, 58.

EX1063 (Peterson), 125.

Reply, 11-14; EX1064 (Epstein), 1137-41; see POR, 39-40.
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No More Than 1% In Vivo

POSA would anticipate at most 1% conversion following oral administration.
EX1063 (Peterson), 1124-27, 29, 31-32, 58.

EX1063 (Peterson), 126.

EX2010 (Marx), Figure 6C (annotated by Dr. Peterson, EX1063 26).

Pet., 34-39; Reply, 11-14; see POR, 39-40.
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Topoisomerism Easily Managed

Topoisomerism was addressable via formulation. £x1063 (Peterson), 1927-28, 34-40, 52.

EX1063 (Peterson), Y28.

EX1063 (Peterson), Y40.

Pet., 34-39; Reply, 11-14; see POR, 39-40.
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Topoisomerism Easily Managed

Topoisomeric purification was straightforward. Exi063 (Peterson), 1927-28, 34-40, 52.

EX1060 (Davies), 114:19-115:10.

EX2011 (Chino), 29.

EX2010 (Marx), 230.

Pet., 34-39; Reply, 11-14; see POR, 39-40.
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Acidic Residues at Positions 2-3 Stabilize Isomers

POSA knew the ionizable terminal carboxylic acid side chains at positions 2
and 3 were points of interest for stabilizing uroguanylin. £x2010 (Marx), 236, 238.

EX2010 (Marx), 236.

Pet., 34-39; Reply, 11-14; see POR, 39-40.
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No Reference Says Not To Make Uroguanylins

Bausch’s references instead called for “systematic substitution of amino acids
contained in uroguanylin and guanylin.” Ex2o10 (Marx), 236.

EX2010 (Marx), 236.

EX1063 (Peterson), 133.

Pet., 34-39; Reply, 11-14; see POR, 39-40.
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Bausch Errs in Arguing an Alternate Lead Compound

Bausch argues a POSA necessarily would have

modified enterotoxin. PoRr, i-ii, 2-3, 26, 41. Altana Pharma AG. v. Teva
Pharms., 566 F.3d 999,
1007-08 (Fed. Cir. 2009)

The Board already cautioned Bausch against this. (impermissible to require

prior art “point to only a
single lead compound”).

In re Fulton, 391 F.3d 1195,
1200 (Fed. Cir. 2004) (no
requirement “that the
combination is the most

Paper 16 (Institution Decision), 20-23.

Petitioner need only identify “some reason” to desirable combination

modify a known compound. available”).
Bristol-Myers Squibb v. Teva Pharms., 752 F.3d 967, 973 (Fed. Cir. 2014).

Pet., 31; Reply, 2-4; EX1002 (Peterson), Y129, 122-23, 126- 79
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Bausch's “Unexpected Results"
Are Unsupported
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No Significant Improvement in Activity

Dr. Shailubhai’s testimony confirmed the
Bausch contends cGMP values of Table 4 can’t be read to
conclude a statistical difference existed
between tested peptides.

plecanatide is unexpectedly

more active in producing

cGMP than uroguanylin.
POR, 60-64.

Yet the difference is within
the level of experimental
error. No real, material

difference was shown.
EX1063, 11118-35.

EX1061 (Shailubhai), 33:19-34:15.

Pet., 31-32, 50, 54; Reply, 24-26; EX1002 (Peterson), 1253; see also POR, 40-45.
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No Material Improvement in Activity

Any nominal difference reflects experimental variability, not unexpected results.
EX2023, 199, 16; EX1063, 11126-29; EX2027, 20.

EX1063 (Peterson), 1126-29 (annotating and comparing
Table 1, EX2027, 20 (left) with Table 4, EX1001 (right)).

Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.
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No Unexpected Improvement in Activity

Dr. Davies glosses over the error-riddled data, arguing observed differences were

not real differences; merely “a different way to interpret the data.”
EX1060, 57:8-10, 54:2-4, 68:8-18; EX1063, 1124-29.

EX1060 (Davies), 74:8-17.

Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.
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No Unexpected Improvement in Activity

Bausch’s Table 2 reports human uroguanylin was ~20% more active.

Table 2: Raw Data (pH sensitivity assays)
Test Peptide Concentration pH 5.5 c]?: I:.I]L evels {pmul::le::?; H70
Uroguanylin “_2;; P;::i] 24.6 2136 24.6 21.72
SP-304 . .géaj;iu 249 438 36.68 18.18
SP-302 “Ié’,_'?]p';’f:lu 1480 186 2298 17.94
SP-303 “IE;;H;EL} 17.46 2226 28.14 13.62
* eGP levels in T84 cells after a 30-minuie incubation at 37°C,

EX2023, 124 (Table 2).

Bausch’s Table 3 reports plecanatide was the least active of the tested peptides.

Table 3: Raw Data (thermostability assays)
Test Peptid Concentratio FGMP Levels (pol/well) *
st Fephide neenfration 0 15 min 30 min 45 min 60 min 90 min
nananyli 0.1 uM - a0} 97 21 fiR - - “
Uroguanylin (1.67 pg/ml) 21.72 2092 2168 2088 18.76 15.96
SP-304 0.1 WM 20,44 2112 2064 214 20.8 21.88
(168 pg/mL)
. 0.1 ubd
31 : . 2 . e ik
SP-302 (1.67 ug/mL) 2316 2044 2112 2052 20036 2034
0.1 uM -
=303 , 21, 20, 20, 20. 20.3 B
SP-30 (1.68 pe/mlL) .64 0.0 0.56 0.68 0,36 19.8
* cGMP levels in T84 cells after heat treatment at 95°C for the indicated times. Samples at different times of
treatment were withdrawn and assayed for their ability to stimmlate ¢GMP synthesis.

EX2023, 29 (Table 3).

EX1063 (Peterson), 19134-41; EX1060 (Davies), 79:9-82:19;
Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.

WILSON SONSINI DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 52



No Unexpected Improvement in Activity

Variation in nominal values for the same peptides at the same concentrations
was as high as 29-59%; yet even a two-fold variation is common and does not
show unexpected results. Ex1063 (Peterson), 19135-36; EX2028, 14, Table 3.

EX1060 (Davies), 79:9-82:19.

Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.
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No Unexpected Improvement in Activity

Bausch’s data shows experimental error is greater than the asserted 56% improvement.

EX1063 (Peterson), Y131.

EX1063 (Peterson), 1136 (Data of EX2023 Table 3 at T=0;
full scale (left) and zoomed-in on nominal differences (right)).

EX1063 (Peterson), 9135.

Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.
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No Difference in Kind

Table 1 was amended, eliminating the purported 10-fold potency difference.
EX1063 (Peterson), 1124; EX2027, 20.

Table 1. Effects of SP-304, Uroguanylin, and Other Test Peptides ip the T84 ¢cGMP
Stimulation Bioassay
Concentration eGMP Levels ECg, ™™
Test Material
4 Maolar ng/mL (pmol/well) * Molar ng/mlL
0 0 0
107 M 1.668 i
SP-301 107 M 16.668 12 1050 1668
(uroguanylin) 107" M 166.8 82 2.3x10'M 383.6
107" M 1668 205
10° M 16680 254
0 0 0
10° M 1.696 i}
105 M 16.96 g STRR Y BT
SP-302 107 M 169.6 62 3.5x107M 593.6
105 M 1696 185
107 M 16960 2458
0 0 0
107 M 1.682 0 .
10% M 16.82 12 FTRAY S 1682
SP-303 107 M 1682 82 2.4x10°°M 403.7
105 M 682 195
. " :
EX1060 (Davies), 66:1-70:5. 1"0 M “’32" 1;4
107 M 1682 i}
. 10% M 16.82 17 107M 1e82
SP-304 107 M 168.2 149 LIx10"M 185.0
107 M 1682 320
107 M 16820 315

* cGMP levels in T84 cells after 2 30-minute incubation.
#* ECqy: median eftective concentration {required to mduce a 50% effect)

EX2027, 20.

EX1069, 30.

Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.
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No Material Improvement in Heat Stability

No material difference in ¢GMP Production Fellowing Heat Treatment at 95°C in T84 Cells

kind after boiling peptides

(62°C) for 00 o) _ .

Reply, 26-27; EX1063 (Peterson), 1140. %

. =90 A

Glud’s cGMP values drifted -
~7% higher after heat & 8o .
treatment.
EX1063 (Peterson), 11137-140. 2 3

e e

il SP303

s SP30GS

Figure 2: Thermostability Results with Urogunanylin, SP-304 and other Test Peptides on

To examine heat stability, 10 micromolar solutions of
peptide analogs were heated at 95° C. for up to 90 minutes.
At specific times during the treatment, samples were tested
for their biological activity in the T84 cell-based assay.
Biological activity of SP301, SP302, SP303 and SP304 did
not change significantly after 60 minutes of heating. After 90
minutes, the activities of SP301, SP302 and SP303 were
reduced to about 80% of their original values, whereas the
biological activity of SP304 remained unaltered. This indi-

¢ 15 3 45 60 90

Time {(niin)

EX1001, 16:19-28; EX1060 (Davies), 47:3-22.
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EX1067, 129.

Reply, 26-27.
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No Significant Improvement in Heat Stability

Bausch’s presentation of data as %
of starting activity gives false
impression of significant or material
differences.

Reply, 26-27; EX1063 (Peterson), 11136-43.

Uroguanylin and Glu? have initial
cGMP values 6-13% greater than
Glus.

Reply, 26-27; EX1063 (Peterson), 11136-43 & n.8.

EX1063 (Peterson), 1136.

EX1063 (Peterson), Y141.

Table 3: Raw Data (thermostability assays)

Test Peptide | Concentration 0 15 min cGNal:r]r::: = (pTgli:fl) T 60 min | 90 min

Uroguanylin (1‘2.;}“@;‘%) 2172 2092 21.68 20.88 18.76 18.96
SP-304 p 6‘_’;”’;;” 20.44 2112 20.64 214 208 21.88
SP-302 (IA;’%l”‘;fnL) 23.16 20.44 2112 20.32 2036 20.34
SP-303 (Lgéi”*;‘.ﬁi) 21.64 200 20.56 20.68 20.36 19.8

* ¢GMP levels in T84 cells after heat treatment at 95°C for the indicated times. Samples at different times of
treatment were withdrawn and assayed for their ability to stimulate cGMP synthesis.

EX2028, 14, Table 3.

Pet., 31-32, 50, 54; Reply, 26-27; EX1063, 19136-43 & n.8; POR, 64-65.
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No Material Improvement in Topoisomeric Conversion

Bausch has not shown relevance of topoisomeric interconversion at pH 3 at
37°C for 16 hours:

EX1063 (Peterson), Y177.

EX1063 (Peterson), Y25.

EX1067, 130; Pet., 31-32, 50, 54; Reply, 27-28; EX1063, 1124-29, 31-32, 162, 167, 177.
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No Unexpected Reduction in Topoisomers

» Acidic residues at positions 2 and 3 contributed to stabilization.

. . . . EX1063 (Peterson), 1178.
 Sterical bulk reduces topoisomeric conversion.

of NMR resonances (data not shown). Chino et al. (21)
suspected that the carboxy-terminal leucine residue
present in uroguanylin-(97-112) (14) may stabilize the
isomers because the absence of this leucine residue re-
sulted in a peptide showing a HPLC characteristic simi-
lar to guanylin. On the other hand, uroguanylin 19 with
a carboxy-terminal cysteine was homogeneous during
reverse-phase HPLC. Summarizing the present data, it
is possible that a C-terminally attached elongation is
crucial for the stability of topoisomers, but other resi-
dues, in particular between the inner cysteine residues,
also influence this phenomenon by their sterical bulk.

EX2020 (Klodt), 228.

« Substituting Glu3 thus provided no unexpected difference in kind.

Pet., 31-32, 50, 54; Reply, 27-28; EX1002 (Peterson), 1253; EX1063, Y178.
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Bausch's Deficiencies: cGMP Studies

Indicia of reliability, including error bars and evaluation of statistical

significance between peptides, absent from Bausch reports .
EX1063 (Peterson), 11166-67; EX1067, 93-94, 120-22, 140.

The results of the T84 cell-based assay are shown below in Figure 1 and Table 1.
The results demonstrate that the purified A isomers of SP-304 (SP-304-A) and
human uroguanylin (UGN-A) are indistinguishable in their biological activity. As
shown in Table 1, there were no statistically significant differences in biological
activity for these two peptides (p-values for all concentrations were non-significant
(ns) using a two-tailed paired t-test). These results support the conclusion that SP-
304 does not exhibit improved biological activity compared with human uroguanylin.

1501 EX1067, 121 (Annex A).

E3 10uM

EE‘ 1004 Concentration | p-value | Significance
=

g

H | 10 pM 02858 ns

a [ ] | 1M 0.2190 ns

E 0.1 pM 0.5402 ns

[X]

EX1067, 121, Table 1.

M no peptide

kg Ly ATl
VT T T @
@ @ & B
D g Dt ] 4
& & o o
Pepiide

EXI057 2RI ZUTEeR: Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.
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Bausch's Deficiencies: Heat Stability

Indicia of reliability, including error bars and evaluation of statistical

significance between peptides, absent from Bausch reports.
EX1063 (Peterson), 11166-67; EX1067, 93-94, 120-22, 140.

The results of the heat stability study are shown below in Figure 2 and Table 2. The
results demonstrate that the purified A isomers of SP-304 and human uroguanylin
(UGN) exhibit comparable reductions in biclogical activity after heating for 90
minutes at 95°C (p-values were non-significant). In fact, uroguanylin showed less
degradation (83.4% remaining at T90 compared to TO) than SP-304 did (73.7%
remaining at T90 compared to T0). These results support the conclusion that SP-
304 does not exhibit improved heat stability compared with human uroguanylin.

a0 EX1067, 122 (Annex A).
UGN (1uM)

N

EZ SP-304 (1uM)

&
=
L

Y V7277

E Time | p-value | Significance
2 point

E 504 TO | 0.2522 ns

=9

= TS0 | 0.1008 ns

[+ 3

=

a

3

EX1067, 122, Table 2.

-
=
I

i

& LS
Time (minutes)

EX1067, 122, Figure 2.

Pet., 31-32, 50, 54; Reply, 24-26; see also POR, 40-45.
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Bausch'’s Deficiencies: Topoisomers

Bausch has not shown the same HPLC protocol was capable of resolving both
peaks for both peptides.

FT. 00l A9

a0 SP-304 T,

I 5

§60

EE

guo

n i

g )

3 5 06 L6 20 10 163 LJB)B:I 5 594 Atags 429
Ll L

35
i e
SP-304 T, |l

“n'c:;;ﬂ.8$as5‘s‘|3|§a

Figure 1

It can be seen from Figure 1 that, after incubating the purified active (A) isomer of the SP-304
peptide for 16 hours at pH 3 and at a temperature of 37 °C (as in Patentee’'s experiments), a
significant and similar portion of the peptide had converted to the inactive (B) isomer.

EX1067, o1.
EX1063 (Peterson), Y1146-47

(annotating EX2028, 10, Fig. 1).

EX1063, 11146-47; EX1067, 90-91 ;Pet., 31-32, 50, 54; Reply, 27- 28
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Bausch's Deficiencies:
Claims Not Limited to Purified Topoisomer A

Claim 1 recites no topoisomer limitation:

1. A peptide consisting of the amino acid sequence of SEQ
ID NO:20.

“[N]o principle of law...would

authorize us to read into a claim an

element which is not present.”
McCarty v. Lehigh Valley R.R. Co.,
160 U.S. 110, 116 (1895).

EX1060 (Davies), 20:3-8;
see also id., 111:17-112:13, 108:22-110:15. UneXPGCted results must be

“commensurate in scope with the

claims.”
DuPont v. Synvina,
904 F.3d 996, 1012 (Fed. Cir. 2018).

Bausch’s later patents state the 786 patent synthetic methods
produce mixed topoisomers. EX1068 (346 patent), 3:30-41.

Pet., 11, 14, 32-34; Reply, 22-24; EX1002 (Peterson), 1144-45, 117- 19
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Bausch's Deficiencies: Apples-to-Oranges Comparison

Bausch previously argued plecanatide in “the form in which it is therapeutically

administered” was compared to uroguanylin as “a mixture of isoforms.”
EX1063 (Peterson), 19148-49, 152; EX1067, 102-03, 139-40.

For completeness, we note that, because of the rapid isomeric interconversion of uroguanylin
(and the much slower interconversion of E’~uroguanylin (SP-304)), it is impossible to compare
the affinity of the active conformation (only) of uroguanylin to the affinity of the active
conformation of E*-uroguanylin (SP-304), Testing of the activity or affinity of the active form
(only) of uroguanylin is not possible, as it rapids converts to, and eventually reaches equilibrium
with, the inactive conformation,

EX1067, 139-40.

But Bausch could have—and should have—compared the active form of

uroguanylin against the active form of plecanatide.
EX1063 (Peterson), 1168; EX1060 (Davies), 114:19-116:10, 41:6-17, 43:12-19.

Opponent 1 arrives at this conclusion because, when the purified biologically active (A)
isomers of the peptides are compared, it is observed that SP-304 is no more active than
human uroguanylin. In this regard, Opponent 1 files herewith the results of experiments in
which the biological activity of the biclogically active (A) isomers of SP-304 and human
uroguanylin were compared (see the enclosed Annex A, Experiment 1). It can be seen from
the results filed herewith that, when the purified A isomers are compared, SP-304 is no more
potent than human uroguanylin. Furthermore, experiments were conducted comparing the
heat stability of the A isomer of SP-304 to the A iscmer of human uroguanylin. These results
demonstrate that SP-304 is no more stable to heat denaturation than human uroguanylin (see
Annex A, Experiment 2). Thus, contrary to Patentee’s assertions, the claimed peptides do not
exhibit improved biological activity or increased heat stability compared with human
uroguanylin.

EX1067, 125-26.
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Pet., 11, 14, 32-34; Reply, 22-24.
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Ground 2: Currie, Li, & Narayani

EX1005, EX1006, and EX1007

WILSON SONSINI

Polymer-coated gelatin capsules as oral delivery devices
and their gastrointestinal tract behaviour in humans

R. NARAYANI and K. PANDURANGA RAO*

Biomaterials Department, Central Leather Research Institute, Adyar, Madras 600 020, India

Received 22 April 1994; accepted 28 June 1994

Abstract—In oral delivery of protein and peptide drugs there is a great need for suitable devices for
delivering the therapeutic agent-incorporated microspheres selectively in the intestine. Tt is essential that
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Claim 2 Was Obvious Over Currie, Li, & Narayani

2. A composition in unit dose comprising a guanylate
cyclase receptor agonist peptide consisting of the amino acid
sequence of SEQ 1D NO:20.

Currie & Li obviated Glu3-human uroguanylin (Plecanatide; SEQ ID NO: 20)
as previously discussed.

Currie also taught:

« Human uroguanylin could be used for its natural purpose as a laxative to
treat constipation in human patients. Exioos, 2:20-24.

« Uroguanylin and its analogs act in the intestinal endothelium. Exi00s, 1:20-25.

Narayani taught:
« Unit doses of peptides in gelatin capsules facilitates passage through the
stomach and drug delivery to the intestine. Exiooy, 47.

Combination taught:
* Good reason to use a capsule as a unit dose of Glu?® analog of human
uroguanylin to deliver the peptide to the intestine.

Pet., 40-42; EX1002 (Peterson), 19181-89, 190-201.
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Narayani (EX1007)

It was known to deliver peptide drugs to the intestine while avoiding degradation
in the stomach using natural polymer coating (e.g., alginate).

The present study was directed towards the development of enteric capsules for
dumping microspheres containing therapeutically active proteins and peptides (for
example, insulin) or other drugs, that are well absorbed in the intestine but need
protection against degradation, selectively in the intestine. Sodium alginate which is
a natural, biodegradable polysaccharide was chosen for coating the gelatin capsules.
The gelatin capsules coated with this pH-sensitive biopolymer will pass through
the stomach unaffected by the acidity of the gastric juice and disintegrate in the
intestinal fluid where it can dump the microspheres. The microspheres will then
provide controlled release of the drug in the intestine. The viability of the polymer-
coated gelatin capsules for the oral delivery has been demonstrated using human
volunteers.

EX1007, 40.

The results of this study clearly suggested that alginate-coated gelatin capsules are
safe candidates as oral delivery devices to carry microspheres containing bioactive
peptides and proteins and dump them selectively in the large intestine where
therapeutic action or drug absorption is desired. The polymer-coated gelatin
capsules will facilitate the routine use of the oral route of drug delivery for protein
and peptide drugs.

EX1007, 47

Pet., 26-27; EX1002 (Peterson), 19111-12, 181-89, 190-201.
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Claims 4-5 Were Obvious Over Currie, Li, & Narayani

4. The composition of either claim 2 or 3, wherein the unit
dose form is selected from the group consisting of a tablet,
a capsule. a solution and an inhalation formulation.

5. The composition of either claim 2 or 3, further com-
prising one or more excipients.

Narayani taught:
« Unit doses of peptides in polymer-coated gelatin capsules facilitates
passage through the stomach and drug delivery to the intestine. Exioo7, 47.

Plain meaning of “excipient” includes coating agents:

EX1043 (Baldrick), 210.

Pet., 14, 42-45; EX1002 (Peterson), 11202-09.
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Ground 3: Currie, Li, Narayani, &
Campieri

EX1005, EX1006, EX1007, and EX1008
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Claim 3 Obvious Over Currie, Li, Narayani & Campieri

3. A composition in unit dose form comprising: a) a
guanylate cyclase receptor agonist peptide consisting of the
amino acid sequence of SEQ 1D NO: 20: and b) at least one
compound selected from the group consisting of: a ¢cGMP-
dependent phosphodiesterase inhibitor, an anti-inflamma-
tory agent, an antiviral agent and an anticancer agent.

Currie, Li, and Narayani obviated unit dose forms of Glu3-human uroguanylin
(Plecanatide; SEQ ID NO: 20), including as capsules, to treat constipation as
previously discussed.

Campieri taught:

« Using steroidal anti-inflammatory agents (prednisolone, budesonide) to
treat intestinal inflammation. Exio008, 213.

« Application in treatment of Chrohn’s disease, a chronic inflammatory
disorder. EX1008, 209.

Combination taught:
« Good reason to include an anti-inflammatory agent in a capsule dose of
Glu? analog of human uroguanylin.

Pet., 45-50; EX1002 (Peterson), Y1113-14, 210-14, 215-27.
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Campieri (EX1008)

POSA knew administration of budesonide Campieri orally administered the
and prednisolone would promptly treat steroids as tablets, consistent with a
symptoms of inflammatory bowel disease. capsule.

EX1008, 213.

EX1008, 209.

Pet., 27-28; EX1002, 11113-14.
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Ground 4: Currie, Li,

EX1005, EX1006, and EX1009
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157 ABSTRACT

A stabilized conjugated peptide complex comprising a
peptide conjugatively coupled to a polymer including
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Claim 6 Obvious Over Currie, Li, & Ekwuribe

6. A peptide conjugate comprising polyethylene glycol
(PEG) attached to a peptide consisting of the amino acid
sequence SEQ 1D NO:20.

Currie & Li obviated Glu3-human uroguanylin (Plecanatide; SEQ ID NO: 20)
as previously discussed.

Ekwuribe taught:

« Benefits of peptide conjugates comprising PEG attached to the peptide.
EX10009, [57], 33:50-55 (claim 15); EX1002 (Peterson), 19234, 237-39.

Combination taught:
* Good reason to conjugate polyethylene glycol (PEG) to plecanatide.

Pet., 50-53; EX1002, 11232-36, 237-47.
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Ekwuribe (EX1009)

Ekwuribe teaches advantages to
modifying peptides so physiological
activities are maintained.

indicate that properly formulated (poly)peptides and
proteins. may be administered by the oral route, with
retention of sufficient biological activity for their in-
tended use. If, however, it were possible to modify
these peptides so that their physiological activities were
maintained totally, or at least to a significant degree,
and at the same time stabilize them against proteolytic
enzymes and enhance their penetration capability
through the intestinal mucosa, then it would be possible
to utilize them properly for their intended purpose. The
product so obtained would offer advantages in that
more efficient absorption would result, with the con-
comitant ability to use lower doses to elicit the optimum
therapeutic effect.

EX10009, 1:46-59.

Ekwuribe conjugated the peptide
insulin to PEG, then to a linker with
more PEG, providing a hydrophilic
environment.

EX10009, 13:44-53.

Ekwuribe further teaches PEGylation
“endowl[s] the polymer-peptide with
high aqueous solubility” and provided
“Increased stability against
denaturation and enzymatic digestion.”

EX1009, 14:50-55, 2:60-3:1.

Pet., 27-28; EX1002 (Peterson), 19113-14, 232-36, 237-47.
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