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Leo Recognizes That Discovery Of A
Problem May Be A Patentable Invention

Paper 25 at 5, 7-8

1354 726 FEDERAL REPORTER, 3d §

Moreover, because neither Dikstein nor
Serup recognized or disclosed the stability
problem, the record shows no reason for
one of ordinary skill in the art to attempt
to improve upon either Dikstein or Serup
using Turi. The ordinary artisan would
first have needed to recognize the prob-
lem, i.e., that the formulations disclosed in

Dikstein and Serup were not storage sta-
ble.

ness.”  JA. 190 By UruSnmng @siae e
storage stability issue, the Board erred by
collapsing the obviousness analysis into a

(e.g., corticosteroids). See J.A. 6237.
These researchers recognized possible ad-
vantages from combining a vitamin D
treatment with topical corticosteroids, but
nevertheless they recommended a two-
drug regimen where patients applied the
drugs at different times of a day or on
alternating days. See id.

Although Dikstein and Serup attempt
the combination of a vitamin D analog with
a corticosteroid, neither discloses or ad-
dresses the stability problems of combin-
ing vitamin D analogs and corticosteroids
into one pharmaceutical formulation. As
evidenced by the experiments Leo Phar-
maceuticals conducted, the prior art does
not teach any compesition that exhibits
storage stable properties. Every example
disclosed in Dikstein contains either al-
mond oil or propylene glycol. Similarly,
the examples disclosed in Serup contain
not only water, but also almond oil, aleohol,
or propylene glycol.

Leo Pharmaceuticals presented experi-
mental evidence to the Board that each of
these ingredients harmed the storage sta-
bility of the vitamin D analog and corticos-
teroid combination. See J.A. 562-64, 570
(Hoy Decls. discussing propylene glyeol
and almond oil); J.A. 566-68 (Didriksen
Decl. discussing aqueous aleohol-based sol-
vents). For example, the use of propylene
glycol as a solvent resulted in 100% degra-
dation of the vitamin D analog. J.A. 562
564, 692-T02. Similarly, the use of aque-
ous solvents resulted in almost complete
degradation of the vitamin D analog after
three months of storage—98.3% degrada-
tion in one formulation and 100% degrada-
tion in another. JA. T10-16, 1025-26.
And, when almond oil was used as a sol-
vent, vitamin D analogs degraded 13-29%
after three months of storage. J.A. 570,
723-24. The vitamin D analogs were not

combined, or
10% after fo
ed by almos
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went on to {

the only components at risk for degrada-
tion. When commercial ointments with vi-
tamin D analogs or corticosteroids were

Leo Pharm. Prods., Ltd. v.

hindsight-guided combination of elements.
Thiz record, however, discloses several
reasong that a person of ordinary skill in

Rea, 726 F.3d 1346, 1354 (Fed. Cir. 2013)



Omeprazole Recognizes That Discovery
Of A Problem May Be A Patentable Invention

Paper 25 at 5

P Furthermore, Dr. Langer and Apo-

ings in various pk ical prepara-

b . .
T T B teX’s expert, Dr. Signorino, agreed that the
would have been obvious to one of skill in  cle by ’ . ’
the art to apply an inert subcoating to inventor
Example 12 of the '485 European applica-  provided - . ' . .
cos ks b disclosure in the 495 European application
Apotex relies, however, undermine the tri-  believed d
al court's conclusion that the claims of the ate a pr
'230 and '505 patents would not have been omepraz

obvious to a person of skill in the art. burg, C. t " Sl
Apotex was required to show by clear lation o Oes n 0 Sugges dny nee 0 S a I I I E;e
and convineing evidence that a person of Gastroer
skill in the art would have appreciated the The Pilk .
need to include a subeoating in Example that “an «
12 of the '495 European application. The does nof omeprazo e eyon uS I I Ig e S 0 l I I I &
district court, however, found that the '495  dissolutii
European application does not disclose or  transpor
suggest a negative interaction between the  part of tne smean muesune; viers e vesc
drug core containing the magmesium ome-  possibilities.” Based on that evidence, the
prazole salt and the enteric coating in Ex-  district court reasonably concluded that a
ample 12. The court further found that a  person |
person of ordinary skill in the art would not hav . -
not have inferred from the '495 European ple 12 ol B aS ed On that ev'l d enc e the
application that a negative interaction teaching ,
would oceur.  Based on those findings, the  coatings
eourt concluded that a person of ordinary Even
re

. -

sl = distriet court reasonably concluded that a
subcoating to the tablets shown in Exam-  pegative y
ple 12 of the 495 European application. coating

To overcome that shortcoming of the court fa - . .
simamiios 2w person of ordinary skill in the art would
on testimony from Dr. Block that “[a] per- subcoati p y
son of ordinary skill would understand that  problem
cellulose acetate phthalate has free carbox-  consider
ylic acid groups and could interact with the  would h/ I i :
omeprazole magnesium salt, the omepra- in the not have Seen any need to apply tO xal I I-
zole being acid-labile.” The district court problem
was presented with ample evidenee to sup-  enterie (
port the contrary conclusion, however. problem ! et el
e sk B2 ple 12 of the 495 European application the
the '495 European application does not art shoy
suggest any problem relating to the inter- an alkal
action of the enteric coating and the drug  pension

m Ry teachings of the references disclosing sub-
coatings.

does not suggest any need to stabilize erburg,

In re Omeprazole Patent Litig., 536 F.3d 1361, 1380 (Fed. Cir. 2008)



Was Rivastigmine Known Or Reasonably Suggested
To Have An Oxidative Degradation Problem?
Paper 25 at 10-12, 13-44

The Art Taught That Rivastigmine Was Chemically Stable
e Enz (Ex. 1002) e Enz 1991 (Ex. 2026)

 Rosin (Ex. 1008) e Weinstock 1994 (Ex. 2027)

e Elmalem (Ex. 1009)

A POSA Would Not Reasonably Have Predicted That
Rivastigmine Would Oxidatively Degrade Based On Its Structure

 Benzylic C-H bond and an adjacent tertiary amine (nicotine)

 Amines (Sasaki) (Ex. 1005)

A POSA Would Not Have Been Motivated To
Combine Rivastigmine With An Antioxidant Unless Required

e Ebert (Ex. 1006)

 Handbook of Pharmaceutical Excipients (Ex. 1003)

Ex. 2012 at 7 51



Prior Art Reported Greater Chemical Stability Of
Rivastigmine And RA7 And/Or Did No Add An Antioxidant

Paper 25 at 13-15, 21-22, 25-26, 27-28, 36

Enz (Ex. 1002)

Did not add an antioxidant to rivastigmine

RosIn
(Ex. 1008)

Did not add an antioxidant to RA;

RA.’s greater in vivo activity over physostigmine “may
be due to. .. greater chemical stability ....”

Elmalem
(Ex. 1009)

RA- has “a greater chemical stability and longer
duration of action than that of physostigmine . . . .”

Enz 1991
(Ex. 2026)

Did not add an antioxidant to rivastigmine

Rivastigmine “appears to have greater chemical
stability . . . than does physostigmine.”

Weinstock 1994
(Ex. 2027)

Did not add an antioxidant to rivastigmine

“In animals and human subjects [rivastigmine] showed
superior chemical stability . . . than physostigmine.”

Ex. 1002 at 19; Ex. 1008 at 3:37-39, 11:21-29; Ex. 1009 at 1; Ex. 2026 at 2; Ex. 2027 at 2-3; Ex. 2012 1Y 47, 54, 68, 72, 74



Prior Art Reported Greater Chemical Stability Of
Rivastigmine And RA7 And/Or Did No Add An Antioxidant

Paper 25 at 13-15, 21-22, 25-26, 27-28, 36

Reference Did Not Add An Reported

Antioxidant To Rivastigmine/RA7 Has
Rivastigmine/RA7 | Greater Chemical Stability
Than Physostigmine

Enz
(Ex. 1002) v

Rosin s/

(Ex. 1008)

Elmalem
(Ex. 1009)

Enz 1991
(Ex. 2026)

Weinstock 1994
(Ex. 2027)

Ex. 1002 at 19; Ex. 1008 at 3:37-39, 11:21-29; Ex. 1009 at 1; Ex. 2026 at 2; Ex. 2027 at 2-3; Ex. 2012 {1 47, 54, 68, 72, 74



A POSA Would Not Add An
Antioxidant Unless Required

Paper 25 at 10-11

Remlngton s (Ex. 2017): r.

Obvious sources of pharmaceutlcal instability include the

vt chemically with the drugs they were in-

TOF (1S PATAMIEUBIS.
In some instances it is necessary to use an ointment base
t}m s Jess than ideal in order to achieve the required stabil-
“For'example; drugs thet. Bydrolyze rapidly are more
smhle ina huv thaninab water,
even though ﬂley imay bé more effective'in i.he latter.

“Incompatitility

Obwuus 50Urces of pharmaceutical inst-a'hlht-y mclude I.lle
incompatibility of various ingredients within a formulation.
Numerous examples are described in other sections of this
book and the literature fs.replete with illustrations. Thus,
the suhgect nesd lwt betreatedin detail here.-

Whil reactions b re. drugs
ara md toxesult in a ",]]:'hymcal " “chemical” or “thetapeu
i is
of  mi Athas hysical or chemical
interaction between two or more ingredients which leads toa
visibly recognizable change. The latter may be in the farm
of a gross precipitate, haze nnolor chanee 3

On'the other hand, a chemis

VI BAVY THETA 1071 0UrIDg UeIT Ianuiacuire; pwxsgmg

orstorage.

. Hydronium and hydro]
tions. The rate of decomp
ple, is more rapid.in a1
maximum stability (minit
pH 34. ThereisapH rar
antibiotic and vitamin pi

Ansel (Ex. 2020):

achieved by adding an acidalkati or hiear.

The proper use of antioxidants involves their
specific application only after appropriate

Oxidation may be i
called negative catalysts.
ing pharmaceutical produ
diated chain reaction. . T"
oxidizable, act by possessit
the active ingredient.- Thi
radation or act a¢ chain inl
ing an electron and receivi
the activated molecule. -

‘The ideal antioxidant sh
wide pH range, soluble in
toxic, nonvohtlla nonirrit

le and ¢

as a reaction in which a visiblé ch does naot oceur.*Sinee
there s no:visible: evidence of deterioration, this type of

tions,
sue syltom and fomul}m

incompatibility requires trained, k
to Tecognize it, should it acour, .
- A-therapeutic incompatibility has been deﬁned as anun-
desirable phamueoluslcul intéraction between two or more
leads to (1) iation of the therapeu-
@ ion of the effective-
Tess of of the i i or.(3) ofa
nmc mnilanmon vmhm the pamnl. ' i

tic effects of thei

" Guidation-Reduction. 4

Oxidation is a prime cause of product instability and of-
ten, but not always, the addition of oxygen or the removal of
hydrogen is involved. When molecular oxygen is involved,
the reaction is known as autooxidation because it occurs
spontaneously, though siowly, at room femperaturs. .

Oxidation, or the loss of electrons from an atom, fmqnanlr
ly involves free radicals and, subsequsnt chain reactions.
Only a very small amount. of oxygen is required to injtiate a
chain reaction. In practice, it is easy to remove most of the
oxygen from.a container, but very difficult to remove it all
Hence, nitrogen and carlmn dioxide Iy are used to

muhld: sodium sulfite, soc
fite, sodium thiosullate-an
ascorbyl-palimitate, hydrod
droguaiaretic acid, butylat
droxyanisole and alpha-to
Synorgists, which increa:
generally organic compoun
heavy metal jons-(see Cha,
ylenediamine tetraacetic:
droethylglycine, citric, tart
EDTA has been used: to st,
cline, penicillin, epinephriz
Reduction reactions are3
processes in pharmaceuti
thereduction of gold, silves
the corresponding free mel

H
Drugs containing an est,
i I

displace the alr in i iners to

procaine, ino, thism

help minimize deterioration by exidation.
an oxidation reaction is complicated, it is difficult to
perform a kinetic study on oxidative processes within a gen-
erel stability program. The redox potential, which is con-
stantand relatively easy to determine, can, however, pravide

- The rate of hydralysis ¢
the pH of the solution. . £
that for each 10° rise in ¢
reaction doubles ortriples.
applicable always.

incompatibility of various mgredxents within a formulation.
Numerous examples are described in other sections of this
book and the literature is replete with illustrations.

A ALY U
within minutes of Ingestmg ar taking sulmed
foods or drug products.

Sulfiting agents covered by the regulations are
potassium bisulfite, potassium metabisulfite, so-
dinm bisulfite, sodium metabisulfite, sodium
sulfite and sulfur dicxide,

‘dwﬂﬁﬂﬂhﬂe wlﬂmfa.notmblechm
ce of the p

-auise mesl.abi.lltyoloxid.bahle drugs may
versely affected by ooy gen, certain pharma-
cals may require an oxygen-free atmo-
re during their preparation and storage. Ox-
may be present in pharmaceutical liquids
& airspace within the container or may be
Ived in the lqu.l.dvemda‘l'uavmd&me
sures, ey gen-sensitive drugs may be pre-
Lin the dry state and they, as well as liquid
wrations, may be packaged in sealed con-
tamiers with the air by an inert gas such
as nitrogen. This is common practice in the com-
mercial production of vials and ampuls of easily
oxidizable preparations intended for parenteral
use.

Tl‘wa\‘.‘mﬂalsoﬂginahn! in the drug, solvent,

and AiE

biomedical and pharmaceutical studies. In cer-
tain instances other pharmaceutical additives
have been found to inactivate a given antioxi-
dant when used in the same formulation. In
other cases certain antioxidants have been found
to react chemically with the drugs they were in-
tended to stabilize, without a noticeable change
in the appearance of the preparation.

Ex. 2017 at 6; Ex. 2020 at 11; Ex. 2012 at 1 38-39, 41




A POSA Would Not Add An
Antioxidant Unless Required
Paper 25 at 10-11

5. DEVELOPMENT PHARMACEUTICS
During the pharmaceutical development of the product the applicant should demonstrate:

. the necessity to add an antioxidant or a preservative to the finished product at the level
chosen.

. the physical and chemical compatibility of the antioxidant and of the preservative with
other constituents of the finished preduct, the container and the closures.

The concentration used must be justified in terms of efficacy and safety, such that the
minimum concentration of preservative is used which gives the required level of efficacy. The
appropriate test method for efficacy of antimicrobial preservation is that of the European
Pharmacopoeia. This should be used to determine whether the required level of activity is

achisad

EMEA Guidelines (Ex. 2019):

Ispace gas.

In the case of antioxidants, these should only be used once it has been shown that their use
cannot be avoided, even if the manufacturing process is optimised to minimise the potential
for oxidation, for example by manufacturing and filling products under an inert headspace gas.

6. CONTROL OF THE EXCIPIENTS

Antimicrobial preservatives and antioxidants are defined as excipients and as such should be
controlled following the guidance given in The Rules Governing Medicinal Products in the
European Union, Volume III “Excipients in the Dossier for Application for Marketing
Authorisation of a Medicinal Product™.

7. CONTROL OF THE FINISHED PRODUCT

The finished product release specifications should include an identification test and limits for
any antioxidants and antimicrobial preservatives present in the formulation. The finished
product specification against which the product is tested throughout its shelf-life should also
include limits for the antimicrobial preservatives present.

‘Where antioxidants are used up during the manufacture of the product, the release limits
should be justified by batch data. The adequacy of specified limits should be justified on the

NOVARTIS EXHIBIT 2019

Noven v. Novartis and LTS Lohmann
IPR2014-00550

Page 4 of 5

CPMP/CVMP/QWP/115/95

Ex. 2019 at 4; Ex. 2012 at 7 40



Petitioners Fail To Consider
Elmalem And The Prior Art As A Whole

Paper 25 at 29-31

1060 EstTHER ELmaLem er al.

Each of the following drugs, physostigmine, (0.05
and 0.1 mg/kg) RA, (0.5 and 1 mg/kg); RA; (1 and
2mgfke) and RA,; (0.25 and 0.5 mg/kg), was injected

ly (i.v.) with ine (8 mgkg) to
groups of 6-10 rabbits per drug. Nine other rabbits
were given morphine alone with 0.1 ml/kg saline. An
additonal group of 6 rabbits received morphine
&1

ane

Me

ph

dot
4z

- saline, which included an equal weight of sodium

wel

[{
rag

homogenized in phosphaie buffer (0.1 M) pH B,
containing 1% Triton. The mixture was centrifuged
at 1000 g and the supernatant, which contained most
of the solubilized enzyme, was used for the determi-
nation of the activity of AChE by the method of
Ellman, Courtney, Andres and Featherstone (1961).
The percentage inhibition of AChE by the drugs
was computed by comparison with the pooled mean
value for each of the appropriate saline-treated con-
trols.

of plasma choli

Blood (0.5 ml) was withdrawn into a heparinized
syringe, during the control period and at 5, 15, 30, 60,
90, 120, 150 and 180 min after injection of the AChE
inhibitors. The blood was centrifuged at 4°C for
5min 2t 1000g and the activity of AChE of the
plasma was measured by the method of Ellman ez al.
(1961).

Drugs

The agents tested were RA, (N -ethyl-3[1-{dimethyl-
amino)ethyllphenyl carbamate) HCl, RA, (N-ethyl,
N-methyl- J[I-{dlmuhyiannm)cmyll ph:nyl car'ba-
mate HCL RA ;5(V-propyl-3(1-di hyl}
phenyl HCL i i
(Sigma Ltd); Morphine HC] {Teva Pharmaceuticals,
Israel). All drugs were made up freshly in sterile
sahm which included an equal weight of sodium

ite, to prevent All doses are

expressed as mg per kg of body weight of the
appropriate salt.

5 Elmalem (Ex. 1009):

RESULTS

d fsm of the respiratary dep
morphine by antiAChE
I injection of hine (& mg) caused a
significant fall in respiration rate of about 50% and
2 n.te in paCO, er 34% within 15 min, which lasted
“antly reduced from
n, while the pH fell
at 15-60 min. Mor-
oy 70-120 beats per
4 caused a small
{57+ 1 RmmHe) bt _cionificant decreaes in hlond

effect of

" All drugs were made up freshly in sterile

%metabisulphite, to prevent oxidation.

i R T T
cholinergic hyperacti di li
cation and slight muscu!ar twitches.

The drug RA,, (0.25 mg) significantly reduced the
clevation in paCO, and the fall in respiratory rawe
after morphine, only at 15 min after injection (Fig. 2),
At a dose of 0.5 mg, both the change in paCO, and
in respiration rate, induced by morphine, were signifi-
cantly antagonised for 3hr (Fig. 2) but the brady-

provipsTEy

defae-

% DEC. N FESP. RATE

w
-

TE AFTER NUECTION howrs!

Fig. 1. The influence of pﬂysosupmm on the lupuelm'y
effect of injected
intravenously at the same time as morphine, Smuﬁwuiy
different from morphine a! P <005,
Noven Ex. 1009

Page 2 of 6

Ex. 1009 at 2; Ex. 2012 at 1 76, 97, 104



Physostigmine Was Known To Undergo Hydrolysis

Paper 25 at 31

N Rosin (Ex. 1008):

PHENYL CARBAMATES EEIVE Oy SR {1 WILESTCH ST 1 WS
This application is 2 continuation of

Mo, 185451, ﬁlai M.r‘&uwﬂed!
mazes which in trm was 3 continuation ( w
Bcl N, Biflﬁéﬁlcdhhr 3, 1986, bod

thmuhﬂmw

=il stigmine is absorbed after oral administration and

ndunnahnmganmhnumsaeucﬂ vity.

sancens readily enters the brain. As a therapeutic agent it has

it several disadvantages It is chemically unstable and
=== must be prepared in solution with an antioxidant, and

ST w: protected from light. o - 35

pared i
pratecied from light. It has 2 uhnuly shart halflife
mins) thereby & freqoent :;Dwrﬂh:.mmasm;ufmkwm:ﬁ#

herapeutle a e
u' o
cmbemwlwrﬂwmthem ne
Althon hﬂymlmnw
pcmlaml mmma‘me =

wnniis monomethyl derivatives tend to be unstable in solution

ditions which are associater
activity which can be improv,

":T;; ~and hydrolyse readily at physiological pH.

Tbemh:mamebuhmmuw currently
a chargsd

ol nmuwf-m:m ndmb:bmndhnlmﬁed into 1

Eroups.
proved to be of any value in reversing the effects of the {1} Reversible inhibitors which contain a charged
Tatter group of drugs is phpouﬁgmh: hanremd nitrogen function attached 1o an aromatk deg, e.g.
cases of drag overdose ar lack of e
nnem\mamadpm-upm-nnvd’ phmﬂ.mh hun {2) Dimsethyl carbamares with an aromatic or hetero-
ally administered parenterally, and adminkstration s cyelic ring containing o charged nitrogen, meostig-
repented every 20-30 minates as required, mine, pyridostigmine.

Noven Ex. 1008
Page 2 of &

Ex. 1008 at 1:32-34, 2:45-47; Ex. 2012 at 1 78, 82



An Antioxidant Prevents The Oxidation
Of Physostigmine’s Hydrolytic Degradant

Paper 25 at 31

Wllson & GISVO|d (Ex 2038): hiues T

LHIEU JFOI LDE Oren TIpe §66d of Ml

eserine

" ) CHa
CHZNHCO_~ | © ,ablue
Mg L) = WiI ,L ] I;L Sk
I

N

|

CH, CH; CH CH3 CH, CH3
Physastigmine Eseroline Rubreserine

Physostigmine is a relatively poor carbamylating
Physostigmine Salicylate, USP. Eserine sali- agen i

Usl t of AChE and is often considered a reversible

cylate. The sahcyla_te of physostigmine may be pre-  inhibitor of the enzyme. It has a K, value (ie.,

pared by raI izing an ethereal solution of the  k_ sk, ) on the order of 10~° M and is considered
nid ‘fh ethereal snlntion_af caliewlic aeid A P e R

The addition of
sulfite or ascorbic acid prevents the oxidation of the
phenol, eseroline, to rubreserme

LYSUSGIEHUTE SAUCYIaUe OCCUTS 88 8 WIITE, Shin-
ms odorless crystal, or white powder that is soluble
in water (1:75), alcnh 1 (1 : EJ T chloroform (1:6),
but is much less soluble in ether (1:250). Upon
prolgedexposurema: andhgi\t,h crystals
turn red. The red may be removed by washing the
a’ystalsmthaimhlalhghhzsauseslomf
the P as well, are neu-

Ex. 2038 at 3; Ex. 2012 at 1 84-85



Elmalem States That RA, Has Greater
Chemical Stability Than Physostigmine

Paper 25 at 28

Neuropharmacology Vol. 30, m 10591064, 1991
Printed in Great Brilain. Al nﬂl

ANTAGONISM OF MORPHINE-INDUCED RESPIRATORY
DEPRESSION BY NOVEL ANTICHOLINESTERASE

. EImalem (Ex. 1009):

== In an
:;w attempt to overcome these drawbacks, a number of

mmpm

=: novel anticholinesterase agents were synthesized in
“ this laboratory. These agents readily penetrate the
... Central nervous system, have a greater chemical stab-

redul:h rwp
inter;

mm -ility and longer duration of action than that of
physostlgmme and several of them also have signifi-

]V\!]h‘lh

—ow cantly higher therapeutic ratios (Weinstock, Razin,

attempt to overcom

e Chorev and Tashma, 1986).

physoa g:nncndx T e T

ly higher t s (Wein: zockRm counted vi udiyl‘ospmod rmsec moadgnaes
ChoeeudTnstma,DEﬁ) and pH were measured on a bload gas analyzer
(Instrumentation Laboratories) after mrrncmlfr
the appropriate body temperature from samples of
. Address mmpﬂm 0 Professor Marta Weinsiock, biood taken from the ear artery. Blood pressure and
Department of Pharmacology, The Hebrew University ~Deart raic were menitored on a Brush Gould
Hadassah Medical School, Jerusalem 91010, Tsrael. recorder,

Noven Ex. 1009
1059 Pg l1of6

Ex. 1009 at 1; Ex. 2012 at 11 48, 96



Elmalem Quantitatively Compared The Effects Of Different

Drugs On Morphine-Induced Respiratory Depression
Paper 25 at 28

Neuropharmacalogy Vol. 3, No, 10, pp.wnmu 1991 CZE-3908/91 53,00 + 0.00
Printed in Great Brilain. AH rights reser Copyright © 1991 Pergamon Press plc

ANTAGONISM OF MORPHINE-INDUCED RESPIRATORY
DEPRESSION BY NOVEL ANTICHOLINESTERASE
AGENTS

Elmalem (Ex. 1009) o P, e sy

dreented 17 Mav 19911

Summary—This study compared the effects of 3 novel anttAChE agents (derivatives of dimethy-
laminoethyl-phenyl carbamate) with that of physostigmine on the respiratory depression tnduced by

morphine in rabbits. Each drug, RA,, (1 mgi.v., 2mgs.c.) RA; (1 or 2mgi.v.); RA;5(0.25 or 0.5 mg i.v.),
physostigmine (0.05 or 0.1 mg i.v.) or saline (1 ml), was injected simultaneously with morphine (8 mg i.v.)
to groups of 6—10 rabblts

In previous studies in human subjects and experimen- The purpose of this study was twofald; to compare
tal animals it was shown that physostigmine could  the abilities of three of these novel anticholinesterase
reduce the respiratory depressant effect of morphine, ageats with ttm of physostigmine to antagonize the
without interfering with the lgesic  effect 'y effect of morphine and to
(Snir-Mor, Weinstock, Bahar and Davidson, 1983; dmmune whether there is a correlation between the
Weinstock, Erez and Roll, 198la; Weinstock, degree of such antagonism and the amount of inhi-
Davidson, Rosin and Schnieden, 1982). However, as  bition of acetyl-cholinesterase (AChE) in the medulla
p therapy for us¢ in patients oblongata.
recnvmg cpmes physesl.gmm has & number of
serious d The most imp: of these is
its relatively high toxicity, which results in the METHODS
appearance of distressing side effects at therapeutic ) , g )
doses (Chistie, Shering, Ferguson and Glenn, 1981). of the and respiratory de-
Its low chemical stability and short duration of action  #7#554% effects of morphine by the anticholinesterase
also necessitate frequent administration, In an Compounds
attempt to overcome these drawbacks, a r:umber uf Male and female rabbits, weighing 2.5-3 kg, were
novel anticholinesterase agents were d with cath in the central ear artery and
this laboratory. These agents readily me inal ear vein, as previ described (Wei
central nervous system, have a greater chemical stab- ¢ al,, 1981a). Rectal temperature was monitored on
ility and longer duration of action than that of & telethermometer with the aid of a thermistor probe
physostigmine and several of them also have signifi-  inserted inte the rectum. Respiration rate was
cantly higher therapeutic ratios (Weinstock, Razin, counted visually for periods of 30 sec. Blood gases
Chorev and Tashma, 1986). and pH were measured on a blood gas analyzer
(Instrumentation Laboratories) after correction for
the ap body from samples of
*Address correspondence to Professor Marta Weinstock, HWd llke!l from the ear 'mrx Blood pressure and
Department of Pharmacology, The Hebrew University ~Deart raic were menitored on a Brush Gould
Hadassah Medical School, Jerusalem 91010, Tsrael. recorder,
Noven Ex. 1009

1059 Page 1 of 6

Ex. 1009 at 1; Ex. 2012 at 1Y 77, 98



Elmalem Was A Well-Controlled Study

Paper 25 at 28-29, 32

Neuropharmacology Vol. 30, m 10591064, 1991
Printed in Great Brilain. Al nﬂn

ANTAGONISM OF MORFPHINE-!
DEPRESSION BY NOVEL Al

w - Formulation Controls:

FJﬁlElELM.AEM M. CHOREV® a1

e  All drugs formulated with an antioxidant

Sumy-—-Th study compared the effects
noet] ylphcn carbamate) with !u fph oslsm
i drug. RA,, ( c

of P

Route Of Administration Controls:
e All drugs administered by injection

Test Subject Controls:
AT At least 4 rabbits/treatment
m IR All rabbits similar size (2.5 to 3 kg)

serious d Tllern 5[ e of these is
its relatively hugh toxicity, which requ in the

mmwm : Dosages calculated per kg body weight

mmp( overcome hesed wbwk r:umbe!uf

s Blood samples analyzed before treatment

central nervous sys: m,hve greate ch:mﬂﬂ ab- €4
ility and longer duration of action than that of au

mmwwm ?; Changes in body temperature monitored
= Differences in respiration rates normalized

Page | o6

Ex. 1009 at 1-2; Ex. 2012 at 7Y 99-103



Weinstock 1994 Did Not Suggest That Rivastigmine

Requires An Antioxidant In Any Formulation
Paper 25 at 36

Weinstock 1994 (Ex. 2027): |

J Neural Transm (1994) [Suppl] 43: 219-225
© Springer-Verlag 1994

Pharmacological evaluation of phenyl-carbamates as CNS-selective
acetylcholinesterase inhibitors

M. Weinstock’, M. Razin!, M. Chorev?, and A. Enz’

esterase. If memory impairments in AD are related to a lack of cholinergic
activity in cortical and hippocampal brain areas, SDZ ENA 713 should

produce significant symptomatic improvement.

Introduction

Summary. The pharmacological and clinical properties of a novel phenyl
carbamate acetylcholinesterase (AChE) inhibitor, SDZ ENA 713 are
described. In animals and human subjects this compound showed superior

chemical stability, oral bioavailability and a longer duration of action than
physostigmine.

Ex. 2027 at 2; Ex. 2012 at 1Y 47, 74



Petitioners’ Reading Of EImalem Adds
A Variable To The Well-Controlled Study

Paper 25 at 33-34

o Elmalem (Ex. 1009):

Each of the following di

and 0. ms.‘ )m.ms;
mgfk)

£t Each of the following drugs, physostigmine, (0.05

add:uo al g NU‘P of 6

fite and 0.1 mg/kg); RA, (0.5 and 1 mg/kg); RA, (1 and

e 2 MNEIKE) and RA 5 (0.25 and 0.5 mg/kg), was injected

Rabbits were injected i
physostigmine or en:h of

e intravenously (1.v.) with morphine (8 mg/kg) to
=== groups of 6-10 rabbits per drug. Nine other rabbits
==t were given morphine alone with 0.1 ml/kg saline.

pernate - wE reunces e
of the solul hhzndenzy asusedf the determi-  jopniion i OO ndthz i i
nation of the activi f ACh the mﬂlhod of en,:::mmrpl;:n‘:a0111 3 fﬂﬂ % '“PWW"Y £

Eliman, Courtney, Andm and Fw herstone (1961). a4 5 dose of 0.5 mg, bath the change in paCo; and
The Pﬂ‘cﬁ' De inhibition of AChE by the drugs ;‘.nmpmuonm induced by morphine, were signifi
was compute bymmpnsun hhewkdm'-’aﬂ cantly antagoni ad r 2hr (Fig. 2) but bebrad

~ Al drugs were made up freshly in sterile
e salme, which included an equal weight of sodium
rpetab;sulphltc to prevent oxidation.

y]) phenyl

at 15 min after injection (Fig. 2).

RJ
d. im nojeth:
1s(W=propyl-3(1-dim e‘.h!amm)-clwl] g
HCL ..
IC]

uj
gqul m‘h t of sodiu Fig. 1. The influence of pﬂymmmc Ilelupnelm'y
All doses are effect of
of body weight of the inlrnwm;u#y at dgmdmﬂummphiw. asiwiﬁamiy
ifferent from morphine a P <005,
Novcl?'lmﬁx 1009
Page 2 of 6

Ex. 1009 at 2; Ex. 2012 at 7 110



Antioxidant Amount Is Not
Calculated Based On The Amount Of Drug

Paper 42 at 9-10; see also Paper 25 at 33-34

Dr. Kydonieus (Ex. 1049):.

9 Q. And Dr. Kydonieus, I'm asking you when
10 the Handbook of Pharmaceutical Excipients refers
11 to a percent weight by weight, it is a
12 percent -- percentage based on the total weight
13 of the pharmaceutical composition, correct?

14 A. Yes, in --

15 MR. COULSON: Objection to form.

16 . ExXcuse me.

17 MR. COULSON: Objection. Form.

18 A. In the -- if you want, I can read it
for you, but I believe it is on the total

weight.

Ex. 1049 at 59:9-20; see also Ex. 2012 at 110



Elmalem And Weinstock 1981 Studies
Were Conducted For Different Purposes
Paper 25 at 34-35 n.7

2 A/ R 21820 Vi 2
pp. 1059-1064, 1991 0028-3908/51 53,004 0.00 ® o awn T : g ok 210 e

Printed in USA,

Neuropharmacolagy Vol, 30,
Printed in Great Brilain. Nr@n

Copyright @ 1991 Pergamon Press plc Copyright @ 1961 by a ‘Therapeutics

ANTAGONISM OF MORPH!NE-INDUCED RESPIRATORY

Antagonism of the Cardiovascular and Respiratory Depressant
Effects of Morphine in the Conscious Rabbit by Physostigmine’

Elmalem (Ex 1009) o

Chemisiry. School of Pharmacy. Hebrew Universitv. brew.

MARTA WEINSTOGK ELI EREZ and DORON ROLL

herapeutics

School of Medicine, Jerusalem, Israel (M, W.. D.R.)

Summary—-’lhns study compared the effects of 3 novel annAChE agents (derwauves of dimethy-
laminoethyl-phenyl carbamate) with that of physostigmine on the respiratory depression tnduced by
morphine in rabbits.

mdmpu”mszé’;.m’ “sﬂ m:n I.I!pl(.U uu:m Y “” nm.iumn. rnnd' p lury“y|-m ir; tyolmotpn erama sd mm raﬁbyp—lv;sosﬂ_g:n-l;\;_ﬁn—o-
depression, without ol Ewaon s >‘ n: ious ral / g ) s d nalgesia, stigmine (25pg/kg/m| ) potentiated the bradycardia indu ceu

relationship between the ypo d ry ion, as inai- by mofph ndéd ot ai 190 e its hypol nsive and ri
S5 \einstock 1981 (Ex. 2046) e R e

the former and the amount of inhil O hm251l03?2mm gadafalt DHfmm740l 724 lhlh i Y a effects of 2
It is suggestod that the novel car These ef ﬂ l lasted 2 to 3 hr and were but not the Veaull from an inhibition of ;
respiratory depression of apiates, winout impairng anaigesia. Ie) by naloxone. Physostigmine (2.5 or 5 ug/kg/min) give by cetylcholine release from neuron: central nervous sys-

Key words—respiratory depression

The influence of physostigmine was studled on the effect of

In previous studies in human subjects ar

weememes MOFPHINe on the cardiovascular and respiratory systems in

without interfering with the

(Snir- M , Weinstock, Bahar and Da - .
pones e e CONSCIOUS rabbits
Davidson, Rosin and Schnieden, 1982} .
polential therapy for concomitant us

receiving opiates, physostigmine has a number of K
serious disadvantages. The most import o
its relatively high toxicity, which n
appearance of distressing side effects ¢

n decerebrate cats, pretreated with physostigmine (Miller, with central cholinergic activity as well as with respiratory
doses (Christie, Shering, Ferguson and
Its low chemical stability and short dura

A The results support the hypothesis
i that the respiratory and cardiovascular depressant effects of

this laboratory These agents readily
central nervous system, have a greater ¢

patmmeiss morphine, but not the analgesia, result from an inhibition of
acetylcholine release from neurons in the central nervous sys-

Chorev and Tashma, 1986).
Department of Pharmacology, The Het
Hadassah Medical School, Jerusalem 91 .

IPR2014-00550
Page 10f5

Ex. 1009 at 1; Ex. 2046 at 1; Ex. 2012 at Y 112-16



Elmalem And Weinstock 1981
Used Different Experimental Designs
Paper 25 at 34-35 n.7; Paper 42 at 10-11

1981 i ism of 505

1060 EstTHER ELmaLem er al.

Each of the following drugs, physostigmine, (0.05

and 0.1 mg/kgk RA; (0.5 and 1 mg/kg); RA; (1 and
2mg!kg} and Mls (0. ZS and 0.5 mg/kg), was mpctud

RESULTS.
4 ism of the respiratory dep effect of
marphine by antiAChE
I injection of hine (& mg) caused a
all in respiration rate of about 50% and

Elmalem (Ex. 1009): SEiiisis

SIS, AL Ieast IWiCe DEIOTE amImsLration of arug, 3, 13

All drugs were made up t'reshly in sterile
saline, which included an equal weight of sodium

metabisulphite, to prevent oxidation.

the frontal cortex, hippocampus and medulla were
rapidly dissected out on ice, weighed individually and
homogenized in phosphaie buffer (0.1 M) pH B,
containing 1% Triton. The mixture was centrifuged
at 1000 g and the supernatant, which contained most
of the solubilized enzyme, was used for the determi-
nation of the activity of AChE by the method of

Eliman, Courtney, Andres and Feathersione (1961).
The nmarcantace inhihitinn _nf AChE hy tha draes

5+ 5at 15 and 3 min, while the pH fell
cowrre e 0007 t0 7.27 £ 0.01 at 15-60 min. Mor-

Y OSRGOS (O R ey
cardia induced by morphine at 15 and 30 min. These
cffects were aocmnpanled by sugm u!‘ peripheral
cholinergic hyper defae-
cation and slight muscu!ar twitches.

The drug RA,, (0.25 mg) significantly reduced the
clevation in paCO, and the fall in respiratory rawe
after morphine, only at 15 min after injection (Fig. 2),
At a dose of 0.5 mg, both the change in paCO, and

Weinstock 1981 (Ex. 2046):

ar piasma

ACT 8

25 u/ml of heparin. Blood pressure and heart rate were recorded on a
Brush Gould recorder by means of a transducer attached to one arterial
cannula. Drugs were ldnulnmmd tl\l’mll.l a bllmr(l_v med]e (no. 23)
placedina inal was infused
i.v.in a volume nfDOQmemhy means of a Harvard constant infusion
pump.

(Yellow
Springs Instrument Cmnpnny, Yellow Sprmgx, OH) with the aid of a
thermistor probe inserted into the rectum. Respiration rate was counted
visually and blood gases and pH were measured on Corning automatic
h]ood gas analyzer after adjustment to the appropriate body tempera-

infusion of physostigmine, and at 30, 60 and 90 min after injection of
morphine. The volume of blood taken was replaced each time with an
equal volume of sterile saline. In five rabbits, neostigmine (2.5 ug/kg/
min) was infused for 30 min and then continued after injection of
morphine {4 mg/kg). Blood pressure, heart and respiration rates and
blood gases were measured as above. In six other rabbits, ATMN (0.5
mg/kg), or in four animals, hyoscine (10 mg/kg), was given, 15 min
before the infusion of physostigmine, 5 ug/kg/min.

In four rabbits, naloxone was infused iv. at & concentration of 0.1
mg/kg/min for 15 min before and for 90 min after injection of 4 mg/kg
of morphine. Blood pressure, heart and respiration rates were recorded
as dncnh'd above.

of plasma i Bloed (0.3-0.5 ml) was
withdrawn into a heparinized syringe during the predrug control period
and at 30 and 60 min after commencement of physostigmine infusion
(Le, 30 mm uﬁ.er morphine mpclmnb, The blood was centnfu:ed

injection of 4 and 10 mg/kg of morphine respectively. The peak
hypotensive response (9.8 + 2.2 and 12.4 + 1.8 mm Hg) oceurred
20 to 30 min after injection of 2 and 4 mg/kg, respectively. The
mpnnu'm 10 mg/kg of morphine was inconsistent, with some
rabbits displaying a rise of 5 to 10 mm Hg during the first 10
minand olhers, asmall nonsignificant fall. Both the bradycardia
and hyp P to 4 mg/kg of hine lasted 2.5 to
3hr.

A dose of 4 :mg.’kg of morphme was therefore chosen for lll

since it prod the most
and i ion and brad

Pretreatment with ATMN (0.5 mg/kg) completely prevented
the bradycardia and reduced the fall in blood pressure.

Morphine (4 mg/kg) caused more than a 50% reduction in
respiratory rate, which was associated with a 48% increase in
arterial Paco,. Blﬂﬂd pH was reduced from 7.40 to 7.24 (see fig.
1). 'V d between 30 and
60 min after morphine admmlstrat:on and lasted 3 hr.

A considerable degree of analgesic activity was also seen at
this dose level, 30 min after injection of morphine, with most of
the rabbits failing to respond to the highest degree of pressure
(table 1).

Naloxone, given by continuous i.v. infusion at a dese of 0.1
mg/min completely prevented all the above effects of morphine
(4 mg/kgl in four rabbits.

of i i ase agents on actions of

> e ()
g 84+ PATSHSTIGHIN (25 29 yf mn)
u-.n,]omﬂsumnm.w-.l

P<OO5  Sp<OOI Hip<000 +Memts

Morphine and physostlgmme
were made up freshly |for each experiment| in sterile saline which
included an equal weight of ascorbic acid to prevent oxidation.

i L
{Sigma Ltd); Morphine HCl (Teva Pharmaceuticals, By : 2 3

Control 21 1.38 +0.13
)Eﬂut of morp]ﬂng on hlnnd pressure, helrt rate, res- Momhme (4 ma/ka) 9 4.55 + 0.24

Israel). All drugs were made up freshly in sterile T AFTER MUECTICN hous! p and pain of mor- 6 uaska/ 7 1.71 £ 0.28
sahm which included an equal weight of sodium FiE. L The inl . e phine (2 mg/kg) caused signil ia (reduction of  min, 30 min)

ite, to prevent All doses are % ot P phyREiping Gn. '“"“M““” 722 10 beats/min) within 5 min, whereas 1 mg/kg only reduced  Physostigmine (5 g /ko/ 12 491+ 0,08
expressed as mg per kg of body weight of the  jnavenousiy at the same time as morphine, *Significantly heart rate by 30 + 9 beats at 60 min. Reductions in heart rate 7 3/("‘"““’ HEAmarphine
appropriate salt. different from morphine alone, £ <0.05. of 108 + 12 and 102 + 10 beats/min occurred 5 to 30 min after 9/%9)

Noven Ex. 1009 NOVARTIS EXHIBIT 2046
- Noven v. Novartis and LTS Lohmann
Page 2 of 6 IPR2014-00550
Page 2 of 5

Ex. 1009 at 2; Ex. 2046 at 2; Ex. 2012 at Y 11/-18



Rosin Discloses Millions Of

‘Compounds Of The Invention”
Paper 25 at 24-25

Rosin (Ex. 1008):

4,948,807
3 - . . .
e s A A Th'us according to thF present invention there is now
iitioss of weisitaiema i WIToF ; provided a pharmaceutical composition adapted to pro-
malecul - - . . -
Tho harmasevica soplesion o e quncncy e duce anticholinesterase activity in the central nervous

gents is lim i their poor
Pl et ol vk Fier e system of mammals comprising a compound of the
and are unally given parenterally, sipce they are not

ity st o e tsoticnen . %, 29 gemeral formula I

phondum, nsmdgmamdpymosnzmmend ﬂuh-

for

mmﬁmmﬁnnnrmmulmmm diminiah

alse wsed for the treatment of myasthenia gravis, and

pazalytic iieus. i (0] Rl
Physcstigmine is the only potent antiholinesterase 2

agent which has been wsed chinically to treat conditions ] “ /

I which an elevation of bram acetylchaline activity is i

desired, These inclade, ‘Nirheimers disease, ph P O=—C=—N

T A N Hereinafter

overdose agents, Parki
drugs, and opiate

R e A et S these compounds are called compounds of the inven-
venenosum and has the formula tion.

There is a nezd to provide new carbamate derivatives
whmhabuwmchnmmalmbﬂky than physostig-

Furthermore there &5 a need to provide aew com: 4 thhyd
pounds which inhibit acetylcholinssterase in the brain 2y
Em.ﬁﬁm& 3 hwaﬁ:: not mase than 12 h "
There is also o nesd 10 provide new compounds W el‘?l.n
s i ey aworrsd ofer - Wi 49 Ry is hydrogen, lower alkyl, cyclohexyl, ailyl or ben-
There is alss o need to provide new compounds
shich vill be relatively less torie than physostigmine. zyl
“This means that the therapeutie ratio, defined as ’
50 or A pharm

T——— seiiog R; is hydrogen, methyl, ethyl or propyl, or
AR ion Ri and R; together with the nitrogen to which they
%Eﬁ%ﬁ#ﬁfimﬁ o are attached form a morpholino or piperidino radi-

mﬁr:u Llw a Mnjl?ymk new Tumpmmdr = Ca.l,

w can given o or parenterslly to treat .

S conts 3 e 1 e o e i ; Rj is hydrogen or lower alkyl,
ande, Alzbeimer's disesse, Down's syndrome, Hun-

St dhotes, TR e i R4 and Rs are the same dr different and each is a

There & also a need to provide compounds that can

be v pretaay o . o pertions, s s 65 Ry e et lower alkyl, and the dialkylaminoalkyl group is in

'"é“““’”"”“”'.,”:..“;““”"““"“' ol el the meta, ortho or para position,

50 or a pharmacologically acceptable salt thereof and a
physiologically acceptable carrier therefor. Hereinafter
these compounds are called compounds of the inven-

tion.

Ex. 1008 at 4:21-53; Ex. 2012 at 63



Rosin Discloses Compositions
For Oral And Parenteral Administration

Paper 25 at 25

4,948,807

T

stir at ambient for 15=24 hours. R
the acetonitrile undes reduced prassure (20 mm Hg) is
fallowed by the addition of water (10-25 mi). The pH of
the aquenus solution is adjusted to pHe11 by the addi-
tioa of the appropriste ameunt of NaDH 0N followed
by extraction with ether (325 mi). The combined
organic phases are washed with brine (25 mi) dried over
M.ISO: Inlmlnde which is then filtered of
cecled etheral filtrate is saturated with 3 stre|
{g) resulting in the formation of 4 heavy preci

carbamate) which & collected by
washed with dry sther (20 mi) and dried K
weight in 3 desierator ander high vacuum (0
over KIOH pellets.

The compounds of the invention e.g. in fr
salt form can be utilized by formulating one |
them in compositions such as tabless, capsule
for oral administration or in sterile solations
sions for parenteral administration. A com
mixnure of compoards of formula {T) or phys
acceptable saltis) thereof i compoandsd witl
topically acceptable vehicle, carrier, excipie
preservative, stabilizer, favar, etc., in 8w
form ascal]!d foe by sccepied
mwnmd.ﬂl\le substance in these o
oF boms is smch that a suitoble dosage 1

Miustrasive of the adjuvants which may b
rated in tableis, capsules and the like are the
a binder sach & gom tragacanth, acacia, com
gelatin; an excipient such as dicslciem ph
disintegrating agent sach ns corn starch, pot
atginic acid and the like; a lubricant such as 1
stearate; 8 sweetening sgent such as sucrose,
saccharin: & flavoring agent such = peppen
winicrgreen o cherry, When the dosage unl
capsule, it may contain in sddition to mate;
above iype a liquid carrier such as & fatty o
atker matesials may be presest & coatings o
wise modify the physical frm of the dosag)
instance, lablels may be coated with shellx
both. A syrup o elixic may contaln the ac..
pound, sucrose as 4 sweetenng agent, methyl and pro-
pyl parabens 15 pressrvatives, & dve and a flavoring
such ss cherry or orange flavour.

Sterile uom@oﬁ'lim EW injecticn. can be formulated
practice by

ing the active in & vehie
rﬂ:mhl:wu:r For injection. Buffers. preservatives,
antiozidants and the like can be incarparated as re-
quired.

Preferred antioxidants for use with e compounds of
the present invention include sodicm metabisalphite
and ascorbic acid,

Whibe the imvention will now be described in connec-
fiom with certsin prefersed smbodimenis in the follow-
ing =xamples, it wiil be andersiood nut it is mot in-
‘tended to limit the mvention to these ulnr embodi-
‘ments. Un the contrary, it is intended to cover ull-llzh
tives, and equivalenss as muy be ine
cluded within the scope of the invention as defined by
the appeaded claims. Thus, the following anmpleu
which include preferred embodiments will serve to
illwstrare the practics of this invention, it being ansder-
stood that the particnlors described are by way of exam-
ple and for purposss of illustrative discussion of pre=

feered embodiments of the present invention only and
are presented in the canse of providing what is believed
10 be the and readily

Ex. 1008 at 7:15-19; EXx.

&
os well a5 of the principles and concep-
nnlnspc:ls of the invention.
EXAMPLE |

05 g {3.03 mmobe) of c-m-hydroxyphenylethyldime-
thylaming are dissolved in |5 ml of dry scetonitrile and
070 g (5.2 mmole) of diethyleasbamoylchioride are

Rosin (Ex. 1008):

The compounds of the invention e.g. in free form or 15
salt form can be utilized by formulating one or more of
them in compositions such as tablets, capsules or elixirs
for oral administration or in sterile solutions or suspen-
sions for parenteral administration. .

Causes 3 beavy Lhé proQuct s
wiibed with ulm and dried in & desicestor aver KOH
The carbamate is obtained o5 0 white powder
800 mg (75%) mp. 177°=179" C. and identified & N-
# ethyl-3]|-(dimethylaminclethyliphenyl carhumate hav-
ing the formuia

CHy

“The compounsds of the present invention are weful as
pharmacenticals. In particular they show the following
amivll]m bn vitro asd in vivo n the tests specified be-
Tow,
&0 The valoes are corrset when taken in comparison
with the standard drug physostigmine.
N VITRO EXPERTMENTS
Te.n dor anuuhnhuuume activity
A f was
%':Emd from mouse whole brain {minus cerehellum).
brain was homogenized with {100 mg/ml) phes.

]

eholi

Noven Ex. 1008
Page 5of B

2012 at 1 69



Rosin Discloses Use Of Antioxidants In Sterile

Compositions For Injection Only As Required
Paper 25 at 25

4,948,807
8

7
stir at ambient temperature for 15 2‘!!01111 F s el mnnnn.
the acetonitrile undes reduced p

Ermi Rosm (Ex 1008)

by extraction with ethes (3325 mi), Th
e (53 mmole) of disthvicasbamovlchiorsde are

is saturated
() resulting in the formation of & hmrpuc

smmteas:  Sterile compositions for injection can be formulated 45

weight in 3 desseeator aneer high vacuum (0
over KIOH pellets.

semvianssy gecording to conventional pharmaceutical practice by

them in compositions such as tables, capaule
i

=: dissolving or suspending the active substance in a vehi-
=i cle such as water for injection. Buffers, preservatives,

mm“*ﬁ‘m%mf: antioxidants and the like can be incorporated as re-

quired, 50
“  Preferred antioxidants for use with the compounds of
== the present invention include sodium metabisulphite
mmwé«“‘w»?m and ascorbic acid.

dmvmsorsuspmd g the active substanc

cle such ax water for injection. Buffers. p
mmmmﬂﬁuhhmbemwrpd_,_..

quired. T
mhnedandnxmnmfmewm\mammpom 5 of
p b L
ic acid. c(-i—\lﬂwu

fiom wi hcmmpreﬁemad hodunen ml| rb]krw-
ing examples, it wiil be andersiood that it
‘tended to limit the mventi w:haep.m:ulu:mbodu
pharmaceat Tollowing
m“‘“m,:?h”ﬂ iy be i, Scuvils i vieo asd i vivo i the e spcifed be-
cluded within the scope of Lhe mmasmuwm"’
the appended claims, Thus, the following examples
which include preferred embodiments will serve to with the standand drug pliysostigmise.

The valoes are corrset when taken in comparison

illwstrare the practics of this invention, it being ansder- IN VITRO EXPERIMENTS
stood that the particnlors described are by way of exam-

vludfatmrpuunfihmwdmnufpme! Tuninanuhhuuumeu‘uwry
fesred embodiments of the present invention only and A
are presented in tl h:mafpmwd wwrhat i believed gh\zzlmd rom mouse hnlehmm{mm cerehellu )
o be the and readily brain was homogenized with {100 mg/ml) phes.

Moven Ex. 1008
Page 5of B

Ex. 1008 at 7:45-53; Ex. 2012 at 1 64-67



Enz Confirms That Rosin Does Not Suggest
An Oxidative Degradation Problem For RA;

Paper 25 at 26-27

100-T041

3-[{l-dinethylanino)ethyl]-

En Z (EX c 1002) m of its hydrochloride is known

tion 193,926 vhere it is

FULLLEU 85 hfg Ou

The racemic mixture (#)-N-ethyl-3-[(l-dimethylamino)ethyl]-
N-methyl-phenyl-carbamate in form of its hydrochloride is known

from the European patent application 193,926 where it is
identified as RA7 HC1.

the optically active centre, is mainly responsible for the
acetylcholinesterase inhibiting activity of the phenyl
carbamates.

The cempounds according to the invention hawve never been
specifically diselosed in the literature. The free base may be
prepared from the racemate by separation of the enantiomers in
secordance with known methods, e.g. using di-0,0’-p-teluyl-
tartaric acid., The acid addition salts may be prepared from the
free base in known manner. These include e.g. the hydrogen

Ex. 1002 at 3; Ex. 2012 at 7 57



Rosin Discloses Millions Of

‘Compounds Of The Invention”
Paper 25 at 24-25

Rosin (Ex. 1008):

4,948,807
3 - . . .
e s A A Th'us according to thF present invention there is now
iitioss of weisitaiema i WIToF ; provided a pharmaceutical composition adapted to pro-
malecul - - . . -
Tho harmasevica soplesion o e quncncy e duce anticholinesterase activity in the central nervous

gents is lim i their poor
Pl et ol vk Fier e system of mammals comprising a compound of the
and are unally given parenterally, sipce they are not

ity st o e tsoticnen . %, 29 gemeral formula I

phondum, nsmdgmamdpymosnzmmend ﬂuh-

for

mmﬁmmﬁnnnrmmulmmm diminiah

alse wsed for the treatment of myasthenia gravis, and

pazalytic iieus. i (0] Rl
Physcstigmine is the only potent antiholinesterase 2

agent which has been wsed chinically to treat conditions ] “ /

I which an elevation of bram acetylchaline activity is i

desired, These inclade, ‘Nirheimers disease, ph P O=—C=—N

T A N Hereinafter

overdose agents, Parki
drugs, and opiate

R e A et S these compounds are called compounds of the inven-
venenosum and has the formula tion.

There is a nezd to provide new carbamate derivatives
whmhabuwmchnmmalmbﬂky than physostig-

Furthermore there &5 a need to provide aew com: 4 thhyd
pounds which inhibit acetylcholinssterase in the brain 2y
Em.ﬁﬁm& 3 hwaﬁ:: not mase than 12 h "
There is also o nesd 10 provide new compounds W el‘?l.n
s i ey aworrsd ofer - Wi 49 Ry is hydrogen, lower alkyl, cyclohexyl, ailyl or ben-
There is alss o need to provide new compounds
shich vill be relatively less torie than physostigmine. zyl
“This means that the therapeutie ratio, defined as ’
50 or A pharm

T——— seiiog R; is hydrogen, methyl, ethyl or propyl, or
AR ion Ri and R; together with the nitrogen to which they
%Eﬁ%ﬁ#ﬁfimﬁ o are attached form a morpholino or piperidino radi-

mﬁr:u Llw a Mnjl?ymk new Tumpmmdr = Ca.l,

w can given o or parenterslly to treat .

S conts 3 e 1 e o e i ; Rj is hydrogen or lower alkyl,
ande, Alzbeimer's disesse, Down's syndrome, Hun-

St dhotes, TR e i R4 and Rs are the same dr different and each is a

There & also a need to provide compounds that can

be v pretaay o . o pertions, s s 65 Ry e et lower alkyl, and the dialkylaminoalkyl group is in

'"é“““’”"”“”'.,”:..“;““”"““"“' ol el the meta, ortho or para position,

50 or a pharmacologically acceptable salt thereof and a
physiologically acceptable carrier therefor. Hereinafter
these compounds are called compounds of the inven-

tion.

Ex. 1008 at 4:21-53; Ex. 2012 at 63



The “Compounds Of The Present Invention” Are
The Large Class Of Eight Million-Plus Compounds

Paper 42 at 7-8; see also Paper 25 at 24-25 & n.4

T T T
| i-t'ﬁt Is cL&.m.Ee-'.ISa!T R

Rosin Prlorlty Appllcatlon (Ex 2058) p

;:'E'referred antioxidants fur use mth the cﬂmpounds of the present
'.'invention 1nclude sudium metabisumhite and ascurbfc acid

E . this “fiven tion, it bei ing understn d that tne narticulars
o de:eﬂbed are. hy way of” exanp\a and for pu rposes of 11lustrative e
. + discuss i oF preferred enbodiments ‘of the present iavention only
toland aru presenced in the cause uf nrnvwmg ‘What is believed to 5 : ‘
" be thie most useful and readily understood desc ription of proce- . - S 5
dures s well as.of the’ principles and cn cqpt a\ aspacts of the . . gwhefe1n ' / / . S R . . . s
' ‘Rl is hy-" ; cyc!ohexy! al!yl or benzy1 )
’,Rg is hydrogen m atnyl -propyl
"V‘Rl and Rz togeth- w1th the nltrogen tu which they are
N -5;f- attached form a morphol1no or p1per1d1no rad1cal
L R3 1s hydrcgen dr Iower alkyl, -
' R4 and R5 are ‘e ‘same or d1fferent and each is a 1ower -
: a1ky1, and 'he d1a1ky1am1noa1ky1 grnup is 1n the meta, S

orthd orjp;ra position gl

Do ur a pharmacllogica11y acceptah1e sa1t thereof and 2 physio-
'-ir-vloglcally a‘ceptable carrier therefnr ,  5 - -

NOVARTIS EXHIBIT 2058 NOVARTIS EXHIBIT 2058
Noven & Mylan v. Novartis & LTS Lohmann

Moven & Mylan v. Novartis & LTS Lohmann
IPR2014-00550

IPR2014-00550
Page 18 of 372 Page 31 of 372

Ex. 2058 at 18, 31; Ex. 1049 at 35:23-36:19, 37:16-39:5



Neither Rosin Nor Elmalem Discloses Transdermals

Paper 42 at 13; Paper 44 at 12-13; see also Paper 25 at 3-4, 27, 36

Dr. Kydonieus (Ex. 1025):
16 Q. Okay. It does not -- the '807 patent does

17 not discuss transdermal formulations; right?
18 A. No, it does not discuss.
17 Q. And Elmalem did not prepare any

18 transdermal formulations; right?

19 A. Right.

Ex. 1025 at 249:16-18, 257:17-19; see also Ex. 1025 at 186:6-10; Ex. 1049 at 39:15-25



Whether Rivastigmine Undergoes
Oxidative Degradation Is Formulation-Specific

Paper 25 at 4, 13, 27, 35-36

Dr. Schdoneich (Ex. 1025):

Q. And you agree with the general principle

that the extent of degradation depends on the
chemical environment in which a drug is

formulated?

A. So if you have a drug which is susceptible

to degradation, the extent to which it actually

happens, that depends on the environment.

Ex. 1025 at 95:24-96:6; see also Ex. 2012 at | 49



Whether Rivastigmine Undergoes
Oxidative Degradation Is Formulation-Specific
Paper 25 at 4, 13, 27, 35-36

Dr. Kydonieus (Ex. 1025):

8 Q. So if you have oxidative degradation in a
9 solution, you cannot conclude that it would also
10 be a problem, for instance, in a transdermal
11 patch; right?
12 A. I said that many times. That is

13 formulation dependent.

Ex. 1025 at 258:8-13; see also Ex. 2012 at | 49



Dosage Form Can Determine
Whether An Antioxidant Is Required

Paper 44 at 12-13; see also Paper 25 at 13

¢] And it's your opinion that the

dosage form is significant? That's what you

Dr. Schodneich
(Ex. 1048):

say in the first line of 48; is that right?

A Yes.

Q And my question was whether or not
the dosage form that is selected can
determine whether or not an antioxidant is
required.

MR. GLYNN: Objection to form.

Q It's your opinion that it could;
correct?

MR. GLYNN: Objection to form.

Also, compound question.

A The formulation, if you -—- if you
say the formulation is equivalent to the
dosage form, it can make a difference, so,
yes.

Q It can make a difference whether or
not an antioxidant is required?

A Nl

Ex. 1048 at 70:3-6, 70:21-71:12; see also Ex. 2012 at | 49



Hydrolysis Of Carbamates Had Been
Studied Experimentally Since The 1930s

Paper 25 at 31-32; Paper 44 at 13

Dr. Schdoneich (Ex. 1048):

17
18
19
20
21
22
23
24

29
2

Q And you would agree with me that
the hydrolysis of monomethyl carbamates has
been studied experimentally since the 1930s?

That's what Dr. Klibanov states.

A
Q And you don't dispute that, do you?
A

I don't dispute it.
Q And you also don't dispute that the
hydrolysis of dialkyl carbamates has been

studied experimentally since the 1930s?

A i8S,

Ex. 1048 at 25:17-26:2; Ex. 2012 at 1Y 78, 81-82, 84-96



Mechanisms Of Hydrolysis Of Carbamates
Had Been Experimentally Determined As Of 1998

Paper 25 at 31-32; Paper 44 at 13

Dr. Schdoneich (Ex. 1048):

11
12
13
14
15
16
17
18
19

20

Q Okay. And you agree that the

mechanism by which monomethyl carbamates

undergo hydrolysis had been experimentally

determined as of 19887

A I think so.

Q And you don't dispute that the
mechanism by which dialkyl carbamates undergo
hydrolysis had been experimentally determined
by 19987

A I don't dispute that.

Ex. 1048 at 26:11-20; Ex. 2012 at 11 /8, 81-82, 84-96



Oxidative Mechanisms Were
Poorly Understood As Of 1998

Paper 25 at 18

Chemical Kinefics and Drug Stabllity CHAPTER 5
Oxidation Oxidation and Photolysis

Oxidation ions are important pathways of drug d position, In pharm: ical dosage
forms, oxidation is usually mediated through reaction with atmospheric oxygen under ambient
conditions, a process commonly referred to as autoxidation. Oxygen is, itself, a diradical, and
most autoxidations are free-radical reactions. A free radical is a molecule or atom with one or
more unpaired electrons. Of iderable i 1o ph ientists is a reliable

Modern Pharmaceutlcs (Ex. 2014):

Oxidative and photochemical reactions are, for the

are_inilaled v Irace amounfS ol imnurifies Such as mefal ions or hvdronernxyides 1Thns _Termc most Pﬂt‘t. Dne-e!e‘:tron reac‘tinns i Opposed to reac-

The mechanisms of oxidation reactions are usually complex, involving multiple pathways

for the initiation, propagation, branching, and termination steps.

Change in, colar in a dosage form s suggestive of the occurrence of oxidative degradation. tinl-stapelity problens for "these molecules: Tuat:is;
E many molecules tend to be converted to a more oxidized

Photolysis

Normal sunlight or room light may cause ial d jation of drug molecules. The energy

from light radiation must be absorbed by the molecules to cause a photolytic reaction. If that

state. Kinetically, however, there is a sufficient
energy barrier to many such reactions (the energy of
activation) that not all molecules are subject to
measurable rates of spontaneous oxidation or autox-—

. idation. The radiation from the sun and artificial
Onnors X. N light, particularly visible and ultravieolet light, is
Examples also ubiguitous, so that molecules capable of rear-

ranging nnan ahearntinn nf radiation anaraw muct ha

Our overall mechanistic understanding of oxidative
and photochenlcal reactions is poor.

STy

Thiols RCH,SH Dimercaprol (BAL) RH + 0, ——> ROOH
Thivethers R-S-R' Phenothiazines (chlorpromazine)
Carboxylic acids RCOOH Fatty acids

Nitrites RNOy Amyl nitrite

Aldehydes RCHO Paraldehyde

NOVARTIS EXHIBIT 2014 ) =
Moven v. Novartis and LTS Lohmann Noven Ex. 1015

IPR2014-00550
Page 7 of 35 Page 3 of 35

Ex. 2014 at 7; Ex. 1015 at 3; Ex. 2012 at § 121



Testing Was Required To Determine Intrinsic Stability

Paper 25 at 19

Dr. Kydonieus (Ex. 1010):
Indeed,

regulatory guidelines in effect as of January 1998 recommended that applicants
perform stability tests on the drug substance and drug product. This included
stress testing on the drug substance to determine its intrinsic stability and
degradation pathways, as well as formal studies on the drug substance to show that
it will remain within specification during the re-test period if stored under the
recommended storage conditions. (See ICH Topic Q | A, Stability Testing
Guidelines: Stability Testing of New Drug Substances and Products

(CPMP/ICH/380/95) (Ex. 1014).)

Ex. 1010 at 7 25; Ex. 1014 at 2; Ex. 2012 at § 35



Bond Strengths Do Not Indicate The
Conditions Under Which A Radical Will Form

Paper 44 at 1; see also Paper 25 at 16

Dr SChOneICh (EX 1048) Q And that is a relative assessment;

2
0 And if you turn back to paragraph EEEEReEE

. MR. GLYNN: Objection to form.
nine.

A It's a relative assessment within
A Yes.

Q And you also discuss there relative R IEERERLEE Sy But there are

sualasl arabiitrise: vorrsoe? certainly absolute numbers to support that.

MR. GLYNN: Objection to form Q And those numbers don't tell us

A WhEE we 868 in this table. which 18 under what conditions the radicals were
i g

on page five, paragraph nine, first of all, THrued,; Ho Boeg?

on the right-hand column, absolute values, A These numbers are absolute values

these are bond dissociation energies which BESERI S Ssos e SIS nRgtes) o, they

are measured, and just for comparison, in the should be independent of the measurement.

middle column, they are radical —-- relative These are absolute numbers.

radical stabilities. Q But they deon't tell me under what

0 So, you are saying that methane is conditions the radical will form, do they?

relatively less stable than the C-H bond to a MR. GLYNN: Objection to form.

tertiary carbon (CH3)3CH? A The bond dissociation energy is

A So, the carbon-hydrogen bond in Jjust by its mere fact a bond dissociation

methane is stronger than the carbon-hydrogen energy. It does not tell you under which

bond in the tertiary -- in the tertiary conditions you form radicals in any chemical

carbon-hydrogen -- reaction.

Ex. 1048 at 22:6-23:22



Testing Is Required To Determine Whether Rivastigmine
Oxidative Degrades Under Pharmaceutically Relevant Conditions
Paper 25 at 2, 13-14, 16, 19-20, 22, 23, 27, 35-36, 42

Dr. Schdoneich (Ex. 1025):

10

11

12

13

14

15

16

17

18

Q. So whether rivastigmine oxidatively
degrades in a specific formulation is something
that has to be shown?

A. Well, whether rivastigmine is susceptible
to degradation that can be deduced from the
structure, whether it actually happens, that
needs to be shown experimentally and the extent

to what it happens needs to be shown

experimentally.

Ex. 1025 at 96:10-18



Testing Is Required To Determine Whether Rivastigmine
Oxidative Degrades Under Pharmaceutically Relevant Conditions
Paper 25 at 2, 13-14, 16, 22, 23, 27, 35-36, 42

Dr. Kydonieus (Ex. 1025):

6 Q. So let me go back to my question. Just
knowing that a compound as you put it is
susceptible to oxidation doesn't tell you how
much oxidative degradation will occur over any
particular time; right?

A. Over any particular time? It doesn't tell
you how much degradation you will get period

depending on that formulation.

Ex. 1025 at 232:6-13



Dextromethorphan Is “Especially Susceptible”
To Oxidative Degradation But “Very Stable”

Paper 25 at 17; Paper 44 at 2-4

Carey & Sundberg The prior art teaches
(Ex. 1007): (Exs. 2050, 2051):

 Benzylic positions are « Dextromethorphan is “very
“especially susceptible” to stable”

oxidation Dextromethorphan is

Dr. Schoneich’s opinion “stable under all normal
(Exs. 1011, 1032): conditions of storage”

o “Dextromethorphan Was Dextromethorphan has
Known To Be Susceptible “‘excellent stability” under
To Oxidation” pharmaceutically relevant

conditions

o Dextromethorphan was
“prone to oxidation”

Ex. 1007 at 45; Ex. 1011 at [ 47; Ex. 1032 at {1 11, 60; Ex. 2050 at 6; Ex. 2051 at 4-5; Ex. 2012 at Y 140-41



Drugs With Structural Features Of Rivastigmine
Were Not Reported To Undergo Oxidation

Paper 25 at 18

Ampicillin ' | Mirtazapine

Hydroxyzine Benzquinamide

Meclizine

Ex. 2022 at 68, 73, 75, 77, 78, 82, 92; Ex. 2012 at 1 132-34



Dr. Schdneich Provided No Evidence To Show
Dr. Klibanov’s Real-World Pharmaceuticals Were Unstable
Paper 44 at 5-6; Paper 25 at 18

Dr. Schdoneich (Ex. 1048):

13 Q That wasn't my guestion. I was

14 asking you about whether you had done any

15 literature searches relating to any of the

16 five compounds, real world examples, that

17 Dr. Klibanov relied on saying that they

18 undergo oxidative degradation in any

19 formulation.

20 MR. GLYNN: Objection to form.

21 A I have not done literature research

22 to that respect.

Ex. 1048 at 49:13-22



Dr. Schoneich Provided No Evidence To Show

Dr. Klibanov’s Real-World Pharmaceuticals Were Unstable
Paper 44 at 5-6; see also Paper 25 at 18

Dr. Schoneich (Ex. 1048):

o Q Okay. And you have a testing lab
6 at Kansas, don't you?
7 A I have a laboratory, yes.

Q Okay. And that lab could have run
some tests on any one of these drugs to
determine whether or not they undergo
oxidative degradation under a certain set of
EONTIMBIONS]; correct?

A Well, certainly we have the
capacity, but we haven't done it.

Q You chose not to do that; correct?

A We chose not to do that.

Ex. 1048 at 50:5-16:; see also Ex. 2012 at 1 132-34



PDR Reports Chemical Instability Of Nicotine

Paper 44 at 8; see also Paper 25 at 17-18

Physicians’ Desk Reference (Ex 2022)

Nlcotme has a charactens—

tic pungent odor and turns brown on exposure to air or light.

s ik
serted high enough ard shouid be pushed highar,
Chilizen andoz 12 year of g One half o oni 10 g s

finry unce dily.
ot bk il gy s ol

‘need for eclone e gation

Dulcolas {beand of bisacoudyl USP1 is available a5 entaric
conted Lablts o€ 5 mg 4ach r 2 ppositories of 0 g ench
Esch tublet e,

e

carmm starcl, DEC

Red No. 30 aluménam. llnl)&li\‘lhl?h. 10 alumminum | o her

lnk, iy bl e e i, i,
i, actane, g

revooioe A s et okt U

imended m ‘
Grpain. T mmmhwm«aﬂ it

R
cornlitiom. 1 this mr-.d-pu e S
of the product.

This and all medication shautd be kept sat of the reach of

Haito la » srusdermal e hat pocdes srvemc
tion o ntact akin for

eaan of lwer
e surivl o wonn, There e homevr, o sduste
oo Tl

T B Asrprion
(Rath, 1988, plmhnhlfhm\m Ml-dlﬁ
ke, I aim

Tublets
Adults and chibiren 12 yrars of age and over: Take 2ar 3
tablats tasisally 21 in o single doe once daily

Ex. 2022 at 27, 46; EX.

:"l&. w

' Dr. Schonelch (Ex 1048):

e s

13

Eb—ldnw‘hdm-.‘w-ﬂ!wb e patiat e |

aroduces (s reased alari:

And

Q "turns brown on exposure to

Fitzeiz

ailr"™ is a reference to the oxidation of
nicotine?

A It implies oxidation.

I0HEFFSONFENSEIAITEIFELAL

;
'
j?
;
%
i
;
i

i ey

So,

I

0

but a person of ordinary skill
in the art would understand that to be a

14 reference to oxidative instability of

15 nicotine; correct?

HE NS NNEFILEETEOIECLICREIEN IS ESNE

16 A A POSA would certainly see this as

17 a warning that nicotine would undergo

18 oxidation.

1048 at 54:12-58:18



There Are Reasons Other Than
Oxidative Instability To Select A Dry Dosage Form

Paper 44 at 11; see also Paper 25 at 18

Dr. Schdoneich (Ex. 1048):

2. o] Well, just generally speaking,
22 there are reasons to select a dry dosage form
23 other than chemical instability?

B Well, the mode of application. If

you want to give a tablet, it's a dry dosage
form, yeah.

Q Yes. So there are other reasons.

Okay.

A
Q Do you agree?
A

But that doesn't exclude the
oxidation sensitivity as a problem.

Q I understand that, but just taking
this one step at a time. Okay. There are
reasons other than chemical stability for
selecting a dry dosage form; correct?

A Let me think a moment.

I would say predominantly dry

dosage forms are selected if you have

Ex. 1048 at 71:21-73:7; see also Ex. 2012 at | 134

chemically unstable molecules, but, okay,
there could be some other reasons.

Q Well, how about convenience to the
patient of taking a dry dosage form, such as
a tablet?

A Yeah, that could be. I said that,
yeah.

Q And what about reasons other than
oxidative instability? There are reasons --
strike that.

There are reasons other than

oxidative instability for selecting a dry
dosage form; correct?

A e S

Q And one of those would be, for
example, avoiding hydrolysis?

A For example.




The Salt Form Of A Drug May
Undergo Oxidative Degradation
Paper 42 at 4-5; see also Paper 25 at 18

Dr. Kydonieus (Ex. 1049):.

Qi And it's your opinion that the salt of Q. So even though it's a salt, you would
morphine needed to be mixed with an antioxidant still use an antioxidant, correct?
prior to use to prevent oxidative degradation, MR. COULSON: Objection.
correct? A. Okay, I will give you my opinion, my
A, Yes, there's saline —- first of all, extensive opinion -- my extensive experience.
what that statement basically says that you have Salts are always better than the bases. Not
to dissolve it. I mean, you cannot inject a always. Again, never always. 95 percent of the
crystal into a person or an animal. You can time, as far as oxidation is concerned, are
cause thrombosis and whatever else, so you have better than the base. But that does not mean,
to dissolve it, and you dissolve it and you know necessarily, that the salt does not degrade. It
that morphine is susceptible to oxidation. You degrades to a lesser extent most of the time,

would use saline plus an antioxidant. but it doesn't mean that it will not degrade.

Ex. 1049 at 93:6-94:5; see also Ex. 2012 at | 134



Formulation In A Dry Dosage Form Does Not Indicate
The Real-World Pharmaceuticals Are Susceptible To Oxidation

Paper 44 at 11; see also Paper 25 at 18

Petitioners’ Response (Paper 52):

Response to p. 11 99 1-2: Patent Owners mischaracterize Dr. Schoneich’s

testimony. Patent Owners incorrectly assert that Dr. Schoneich testified that

formulation of a compound in a dry dosage form establishes that is susceptible to
oxidation or that measures were taken to avoid oxidation. Dr. Schoneich testified
that the so-called “real world examples” selected by Dr. Klibanov from the PDR

were formulated as a dry dosage form, as a salt, or both. (Ex. 1032 947.)

Paper 52 at 10-11; see also Ex. 2012 at § 134



Whether Rivastigmine Would Degrade In An Acrylic Adhesive
Could Not Be Reasonably Predicted From Its Structure

Paper 25 at 42

Dr. Kydonieus (Ex. 1025):

12 Q. Could you turn to your deposition, Page
13

14 Let's put it on the screen. It will
15 be easier. Page 89, and 18, Line 18. And you

16 were asked the question: "So am I right that

17 it's your opinion that when rivastigmine's in an
18 acrylic adhesive, it will not necessarily undergo
19 oxidative degradation?

20 "Answer: I don't know the answer."
21 A. Absolutely correct. Yes.

22 Q. Now, Dr. Kydonieus --

23 A. May I finish. It is formulation

24 dependent.

Ex. 1025 at 283:12-24; see also Ex. 2012 at 156 & n.17



Enz Discloses Rivastigmine In An Acrylic
Adhesive Without Requiring An Antioxidant

Paper 25 at 43
Enz (1002):

= 1¢

EXAMPLE 2: Preparation of a transdermal composition containing

EXAMPLE 2: Preparation of a trar
Sl a hydrophilic polymer

Compositien

Compound of formula I*, e.g. comp
Hydrophilic polymer, e.g. Eudragi C m osition
Non swellable acrylate polymer, ¢ o p

Plasticizer, e.g. Brij 97%%x

* : Registered Trade Mark, avaj

o ey o Compound of formula I’, e.g. compound A 20 %
Zutphen, Netherlands ¥ o "

sk g Reg?stered Trade Mark, avai Hyd rO phl 11C po lymer ¥ e - g. EUd ragl t E 100* 30 70
V. Germany

e comonents ave miied e O SWellable acrylate polymer, e.g. Durotack 280 - 2416%x 44 %

e e st ony Plasticizer, e.g. Brij 97%%x 6 %

tthickness 23 microns) using a cc

a film of thickness 0.2 mm vhen

at room temperature over 4 to 6 b

eut up inte patches about 10 sq ¢

Registered Trade Mark, available from Réhm, Darmstadt,

W. Germany

Registered Trade Mark, available from Delft National Chemie
Zutphen, Netherlands

Registered Trade Mark, available from Atlas Chemie,

V. Germany

Ex. 1002 at 19; Ex. 2012 at § 158



A POSA Would Not Believe That All Amines Break Down
In Acrylic Adhesives Based On Two Amines In Sasaki
Paper 25 at 41-42

Sasaki (Ex. 1005):
T —— Here, it is possible to prevent the dissipation

z Kokai Unexamined Patent Application Bu Ileti

Lo Open Patent Application o . and photodecomposition of the drug by way of

“3 Publication Date
Number of Claims

Number of Pages " seallng and light shielding with aluminum laminate

Examination Request

WO Taenifcaton Gode Termal i o packaging or the like, but with drugs blended with a
o plaster comprising an adhesive substance as
s - .. !described above, and especially phenolic hydroxyl
A— ~ e | Qroup-containing compounds, amine compounds
s . " #=  Tand the like, breakdown of the drug will still

1-1-2 Shimohodumi,
Ibaraki-shi

o proceed, even with aluminum laminate packaging,
— =asen 0w @NA there are more than a few drugs that cannot

: A Titlebﬂhehvenm pdsl.ermmp_ ing =i
o e— m"ﬁr;m“ withstand usage involving storage for two to three

mph ml& wrlh plaster comprizing an scrylic prapaial.n 1o be | y
adhesive substsnce. breakdown and dissipal ears .

{2) The plester racited in clsim (1} wharsin & Hers, it is poesible =

Dr Kllbanov (EX. 2012) m;“

hannb::hfdluxy‘

[56. The disclosure in Sasaki of just two amine-containing compounds in

gsinrge

one prototype transdermal formulation would not have taught or suggested to a

® &

POSA that all amine-containing compounds break down in any acrylic adhesive.'’

Ex. 1005 at 1; Ex. 2012 at 1 156



Rivastigmine

Paper 25 at 17

Ex. 1001 at 1:8-15; Ex. 2012 at {1 80, 96 n.8, 145



Amine-Containing Drugs Were Not Reported To

Contain Antioxidants In Commercial Formulations
Paper 25 at 42

Fentanyl Meclizine

Scopolamine " Mirtazapine

Hydroxyzine Benzquinamide

Ex. 2022 at 32, 36, 68, 73, 75, 77, 82; Ex. 2012 at 1Y 132-35, 157



Amine Or Phenolic Hydroxyl Compounds In An Acrylic
Adhesive Were Not Reported To Contain An Antioxidant

Paper 25 at 42-43 & n.11

Physicians’ Desk Reference (Ex. 2022):

-z The Climara® system comprises two layers. Proceeding Estradiol
- E222 from the visible surface toward the surface attached to the
: gkin, these layersare (1) a translucent polyethylene film, and
= (2) an acrylate adheswe matrix containing estradiol USP.

g ” -uluuh-é‘.uu.u‘ l “lrenal et
ki s e oh e 8 e e

| The Vivelle system comprises three layers. Proceeding from
- the visible surface toward the surface attached to the skin,
thése layers are (1) a translucent flexible film consisting of
. an ethylene vinyl alcohol copolymer film, a polyurethane
film, urethane polymer and epoxy resin, (2) an adhesive for-
- mulation containing estradiol, acrylic adhesive, polyisobuty-
j lene ethy]ene v:nyl acetate copolymer, 1,3 butylene glycol,
, o ﬁ,u,w w R OB g
. Habitrol systems are round, flat, 0.6-mm-thick multi-layer
“units containing nicotine as the active. agent. Proceeding
-, from the visible surface toward the surface attached to the
skin are: (1) a tan-colored aluminized backing film; (2) a pres-
sure-sensitive acrylate adhesive; (3) a layer containing a
methacrylic acid copolymer solution of nicotine dispersed in
a pad of nonwoven viscose and cotton;

i
4

E i i E?E;E%

Ex. 2022 at 6, 23, 27; Ex. 2012 at 99 157 & n.18



“Susceptibility” Does Not Indicate Whether
Rivastigmine Will Undergo Any Oxidative Degradation

Paper 42 at 4; see also Paper 25 at 13, 16

Dr. Kydonieus (Ex. 1031):

10.  Of course, whether rivastigmine would actually undergo oxidative

degradation n a particular pharmaceutical formulation depends on the specific

formulation. This 1s why, for a particular formulation, a POSA would conduct

testing to confirm to what extent,

degrades.

Ex. 1031 at 7 10; Ex. 1025 at 96:10-18

if any.

the drug in the formulation oxidatively




Ebert Discloses An Unconventional Method

Paper 25 at 37-38
Dr. Klibanov (Ex. 2012):
169. Ebert discloses a non-conventional method for manufacturing
transdermal devices containing “volatile or heat-sensitive drugs, enhancers or other
components cannot be subjected to drying or heating, such as would occur in an

oven.” (Ex. 1006, Ebert at 5, 11. 16-21.)

171. To address such nicotine-specific problems, Ebert discloses a method
of manufacturing transdermal devices wherein an “active gel” of nicotine, BHT
(thus notably in contradiction to Sasaki), and hydroxypropyl cellulose (HPC) is
prepared by stirring for an “extended period of time.” (/d. at 19, 1. 34-20.1. 3.) In
Example 1, nicotine was mixed with HPC for 26.5 hours in air, thereby amply

exposing nicotine to air. (/d. at 20, 1l. 10-12.) The active gel is then extruded onto

an adhesive layer. (/d. at 1. 1l. 13-20.)

Ex. 2012 at 1Y 169, 1/1; Ex. 1006 at 1:13-20, 5:16-21, 19:34-20:12



Rivastigmine Transdermal Can Be
Prepared Using Conventional Methods

Paper 25 at 37-38

Enz (Ex. 1002): fion w GB . 2203 040.A

The present invention furthermore provides a pharmaceutical
composition comprising a compound according to the invention in
association with at least one pharmaceutical carrier or diluent.

Such compositions may be manufactured in conventional manner.

The active agents may be administered in any conventional liquid

or solid transdermal pharmaceutical composition

mass. The mass is spread on top of an aluminised polyester foil

(thickness 23 microns) using a conventional apparatus, to produce
a film of thickness 0.2 mm when wet.

Ex. 1002 at 11, 17, 20; Ex. 2012 at § 169
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