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04/02/01 1. Borin

CAPLUS COPYRIGHT 2001 ACS
AN 1997:37048 CAPLUS
DN 126:54378
TI Paclitaxel combination therapy in the treatment of metastatic breast

cancer
AU Holmes, Frankie Ann
CS The University of Texas M.D. Anderson Cancer Center, Houston, TX,

77030-4009, USA
SO Semin. Oncol. (1996), 23(5, Suppl. 12), 29-39

CODEN: SOLGAV; ISSN: 0093-7754
PB Saunders
DT Journal; General Review
LA English
AB A review with 56 refs. After the single-agent activity of paclitaxel

(Taxol; Bristol-Myers Squibb company, Princeton, NJ) was confirmed,
trials

to develop a synergistic combination began. Doxorubicin, the
most active agent for breast cancer, was studied first. As paclitaxel
became more available, other combinations, including high-dose regimens
and adjuvant therapies, have been studied. No optimal combination

regimen
has been defined. Recent and/or ongoing trials are looking at paclitaxel
in combination with cisplatin, cyclophosphamide, 5-fluorouracil/folinic
acid, and mitoxantrone combinations, as well as with high-dose regimens
and as adjuvant therapy. This review describes a plethora of combination
studies finally under way to better define the optimal use of paclitaxel
in breast cancer therapies, both as adjuvant treatment and for metastatic
disease. Because of the unpredictable nature of drug
interactions related to schedule and sequence, ad hoc combinations should
not be undertaken outside the context of a well-designed trial.
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04/02/01 M. Borin

CAPLUS COPYRIGHT 2001 ACS
AN 1990:512336 CAPLUS
DN 113:112336
TI In vitro bactericidal activity of tobramycin and amikacin alone and in

combination against isolates of Pseudomonas aeruginosa from patients with
cystic fibrosis

AU Bertrou, A.; Marty, N.; Henry, S.; Agueda, L.; Chabanon, G.
CS Lab. Bacteriol.-Virol., CHU Rangueil, Toulouse, 31054, Fr.
SO Pathol. Biol. (1990), 38(5), 366-75

CODEN: PTBIAN; ISSN: 0031-3009
DT Journal
LA French
AB The bactericidal kinetics on 60 P. aeruginosa isolates were studied by
the

liq. medium micromethod. Bacteria were incubated with tobramycin and
amikacin alone at several concns. and combined with piperacillin,
cefsulodin, ceftazidime, imipenem, and ciprofloxacin at concns. obtained
in vivo. When used alone, tobramycin showed the most rapid bactericidal
activity, whatever the concn. used. The bactericidal activity
(.gtoreq.99.99% killing) was obtained in 5 h with I or 2 times. MIC
against the majority of the strains with the 2 aminoglycosides. No
difference was found between tobramycin and amikacin when combined with

an
antibiotic which notably increases the bactericidal activity. The
combination of amikacin plus imipenem was synergistic against
48% of the strains; 26% were synergistically inhibited by amikacin plus
ciprofloxacin. When correlated with susceptibility patterns, the results
were rather unpredictable.

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 7



04/02/01 M. Borin

AN 90140745 MEDLINE
DN 90140745

TI Design of combination biotherapy studies: future goals and challenges.
AU Gilewski T A; Golomb H M
CS Section of Hematology/Oncoiogy, University of Chicago Medical Center, IL

60637..
SO SEMINARS IN ONCOLOGY, (1990 Feb) 17 (1 Suppl I) 3-10; discussion 8-41.

Ref: 83
Journal code: UNS. ISSN: 0093-7754.

CY United States
DT Journal; Article; (JOURNAL ARTICLE)

General Review; (REVIEW)
(REVIEW, TUTORIAL)

LA English
FS Priority Journals; Cancer Journals
EM 199005
AB The recent large-scale production of biomodulators, also known as
biologic

response modifiers, made possible through recombinant DNA technology,
offers the potential for significant advances in the treatment of cancer.
The antitumor activity of these agents, such as interferons,

interleukins,
and tumor necrosis factor, have generated enthusiasm for further
investigation. In an effort to improve response rates, combinations of
these agents both with and without conventional therapies are currently
being examined. Clinical trials have been conducted with various
therapeutic combinations, including a biomodulator plus chemotherapy,
combinations of different biomodulators, a biomodulator with concomitant
chemotherapy and radiation, and multiple combinations of chemotherapies
and biomodulators. These approaches are promising and some limited
successes have been reported; however, the goal of increased anticancer
activity without greater toxicities or antagonism between various agents
is not always achieved. Synergism among active agents is not
necessarily assured and quite unexpected and unpredictable
toxicities have been noted. The studies to date suggest that important

new
therapies will emerge, but many questions have to be answered before the
specific roles of these new treatments are defined.
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04/02/01 M. Borin

(FILE 'CAPLUS' ENTERED AT 10:54:01 ON 03 APR 2001)
L3 58245 S SYNERGI#,###

L4 18 S L3 AND UNPREDICTAB?

FILE 'MEDLINE, BIOSIS, EMBASE' ENTERED AT 11:01:25 ON 03 APR 2001

L5 42 FILE MEDLINE

L6 13 FILE BIOSIS

L7 24 FILE EMBASE

TOTAL FOR ALL FILES

L8 79 S L3 AND UNPREDICTAB?

L9 0 FILE MEDLINE

LI0 0 FILE BIOSIS

LlI 0 FILE EMBASE

TOTAL FOR ALL FILES

L12 0 S L8 NOT L4

L13 52 DUPLICATE REMOVE L8 (27 DUPLICATES REMOVED)

L14 42 S L13

LIS 11 FILE MEDLINE
L16 3 S L13

L17 0 FILE BIOSIS

L18 7 S LI3
L19 0 FILE EMBASE

TOTAL FOR ALL FILES

L20 11 S L13 AND REVIEW/DT
L21 250 FILE MEDLINE

L22 134 FILE BIOSIS

L23 145 FILE EMBASE

TOTAL FOR ALL FILES

L24 529 S SYNERGI? AND SOMATOSTATIN?

L25 0 FILE MEDLINE

L26 0 FILE BIOSIS

L27 0 FILE EMBASE

TOTAL FOR ALL FILES

L28 0 S L24 AND RAPAM?

L29 0 FILE MEDLINE
L30 0 FILE BIOSIS

L31 0 FILE EMBASE

TOTAL FOR ALL FILES

L32 0 S L24 AND UNPREDICT?

L33 23 FILE MEDLINE

L34 0 FILE BIOSIS

L35 0 FILE EMBASE
TOTAL FOR ALL FILES

L36 23 S L24 AND REVIEW/DT
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04/02/01 M. Borin

(FILE 'CAPLUS' ENTERED AT 10:54:01 ON 03 APR 2001)
L3 58245 S SYNERGI####
L4 18 S L3 AND UNPREDICTAB?

=> d bib, abs 4,7,9,11,13,17

L4 ANSWER 4 OF 18 CAPLUS COPYRIGHT 2001 ACS
AN 1997:37048 CAPLUS
DN 126:54378
TI Paclitaxel combination therapy in the treatment of metastatic breast

cancer

AU Holmes, Frankie Ann
CS The University of Texas M.D. Anderson Cancer Center, Houston, TX,

77030-4009, USA
SO Semin. Oncol. (1996), 23(5, Suppl. 12), 29-39

CODEN: SOLGAV; ISSN: 0093-7754
PB Saunders
DT Journal; General Review
LA English
AB A review with 56 refs. After the single-agent activity of paclitaxel

(Taxol; Bristol-Myers Squibb Company, Princeton, NJ) was confirmed,
trials

to develop a synergistic combination began. Doxorubicin, the
most active agent for breast cancer, was studied first. As paclitaxel
became more available, other combinations, including high-dose regimens
and adjuvant therapies, have been studied. No optimal combination

regimen
has been defined. Recent and/or ongoing trials are looking at paclitaxel
in combination with cisplatin, cyclophosphamide, 5-fluorouracil/folinic
acid, and mitoxantrone combinations, as well as with high-dose regimens
and as adjuvant therapy. This review describes a plethora of combination
studies finally under way to better define the optimal use of paclitaxel
in breast cancer therapies, both as adjuvant treatment and for metastatic
disease. Because of the unpredictable nature of drug
interactions related to schedule and sequence, ad hoc combinations should
not be undertaken outside the context of a well-designed trial.

L4 ANSWER 7 OF 18 CAPLUS COPYRIGHT 2001 ACS
AN 1994:153032 CAPLUS
DN 120:153032
TI Synergistic effects of monensin in combination with permethrin

or neomycin on neuronal activity
AU Nation, Patrick N; Roth, Sheldon H
CS Heritage Med. Res. Cent., Univ. Alberta, Edmonton, AB, T6G 2S2, Can.
SO Vet. Hum. Toxicol. (1993), 35(5), 414-8

CODEN: VHTODE; ISSN: 0145-6296
DT Journal
LA English
AB Drug combinations have the potential to produce novel and

unpredictable responses on nervous tissue. This study was
designed to test the hypothesis that the effects of combinations of
monensin (an ionophore antibiotic) and either neomycin (an aminoglycoside
antibiotic) or permethrin (synthetic pyrethroid) are synergistic

Effects of the drug combinations upon the elec. properties and
membra ne
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activities of an in vitro sensory neuron prepn. were found to be greater
than expected from addn. of the effects of the same drugs acting
individually, ind' ting synergism and thus suppor g the
hypothesis. It wa- concluded that drugs acting at -. fferent neuronal
membrane sites and applied in combination produce unpredictable
responses. Such drug combinations behave as if they were novel drugs.

L4 ANSWER 9 OF 18 CAPLUS COPYRIGHT 2001 ACS
AN 1990:512336 CAPLUS
DN 113:112336
TI In vitro bactericidal activity of tobramycin and amikacin alone and in

combination against isolates of Pseudomonas aeruginosa from patients with
cystic fibrosis

AU Bertrou, A.; Marty, N.; Henry, S.; Agueda, L.; Chabanon, G.
CS Lab. Bacteriol.-Virol., CHU Rangueil, Toulouse, 31054, Fr.
SO Pathol. Biol. (1990), 38(5), 366-75

CODEN: PTBIAN; ISSN: 0031-3009
DT Journal
LA French
AB The bactericidal kinetics on 60 P. aeruginosa isolates were studied by
the

liq. medium micromethod. Bacteria were incubated with tobramycin and
amikacin alone at several concns. and combined with piperacillin,
cefsulodin, ceftazidime, imipenem, and ciprofloxacin at concns, obtained
in vivo. When used alone, tobramycin showed the most rapid bactericidal
activity, whatever the concn. used. The bactericidal activity
(.gtoreq.99.99% killing) was obtained in 5 h with I or 2 times. MIC
against the majority of the strains with the 2 aminoglycosides. No
difference was found between tobramycin and amikacin when combined with

an
antibiotic which notably increases the bactericidal activity. The
combination of amikacin plus imipenem was synergistic against
48% of the strains; 26% were synergistically inhibited by amikacin plus
ciprofloxacin. When correlated with susceptibility patterns, the results
were rather unpredictable.

L4 ANSWER i OF 18 CAPLUS COPYRIGHT 2001 ACS
AN 1985:3110 CAPLUS
DN 102:3110
TI Unpredictable interactions between cefotetan and penicillins or

aminoglycosides
AU Barry, A. L.; Packer, R. R.; Jones, R. N.
CS Clin. Microbiol. Inst., Tualatin, OR, 97062, USA
SO Diagn. Microbiol. Infect. Dis. (1984), 2(4), 347-51

CODEN: DNIDDZ; ISSN: 0732-8893
DT Journal
LA English
AB The bacteriostatic and bactericidal activity of gentamicin, amikacin,

piperacillin, azlocillin, ampicillin, benzylpenicillin, and oxacillin
against 85 selected isolates was measured alone and in the presence of
subinhibitory concns. of cefotetan. A potential for antagonistic
interactions between cefotetan and acylamino penicillins (piperacillin >
azlocillin > ampicillin) were obsd. with some strains; synergy was
suggested with other isolates, however. Bacteriostatic and bactericidal
activity of the 2 aminoglycosides was enhanced by cefotetan with most
gram-neg. bacilli, but bactericidal activity was significantly diminished
with 4 of 65 strains. Piperacillin and cefotetan were clearly
antagonistic with 11 of 44 strains and synergistic with 4 of 44
strains of gram-neg. bacilli: the remaining 21 strains gave off scale end
points and could not be analyzed in that way.

L4 ANSWER 13 OF 18 CAPLUS COPYRIGHT 2001 ACS
AN 1983:591500 CAPLUS
DN 99:191500
TI In vitro study of the combination of rifampin with oxacillin against
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Staphylococcus aureus
AU Van der Auwera, P.; Klastersky J.
CS Inst. Jules Borde' Univ. Bruxelles, Brussels, Bel(
SO Rev. Infect. Dis. ,983), 5(Suppl. 3), S509-14

CODEN: RINDDG; ISSN: 0162-0886
DT Journal
LA English
AB The interaction of rifampin and oxacillin in various concns. was examd.
in

vitro by a dynamic biophotometric technique. While synergism
was obsd. occasionally, most concns. studied exhibited either antagonism
or indifference. No antagonism was obsd. with rifampin-resistant

strains.
Rifampin-resistant strains often emerged when the drug was tested alone.
These findings again illustrate the complex and often
unpredictable effect of combining rifampin with .beta.-lactam
antibiotics.

L4 ANSWER 17 OF 18 CAPLUS COPYRIGHT 2001 ACS
AN 1972:413925 CAPLUS
DN 77:13925
TI Interaction of drugs inhibiting different steps in the synthesis of DNA
AU Grindey, Gerald B.; Nichol, Charles A.
CS Dep. Exp. Ther., Roswell Park Mem. Inst., Buffalo, N. Y., USA
SO Cancer Res. (1972), 32(3), 527-31

CODEN: CNREA8
DT Journal
LA English
AB In leukemia L1210 suspension cultures, combinations of

1-.beta.-D-arabinofuranosylcytosine (ara-C) [147-94-4] with either
methotrexate (I) [59-05-2] or 5-fluorodeoxvuridine (FUdR) [50-91-9]

showed
strong antagonistic effects compared to their independent inhibitions of
DNA synthesis. Combination of 1-formylisoquinoline thiosemicarbazone
(IQ-i) [2365-26-6] with I yielded slight antagonism, while the

combination
of IQ-I with FUdR was additive or slightly synergistic. The
combination of 9-.beta.-D-arabinofuranosyladenine [5536-17-4] with I was
antagonistic, whereas the combination of 9-.beta.-D-
arabinofuranosyladenine with FUdR was additive. Also, the combination of
9-.beta.-D-arabinofuranosyladenine with either IQ-I or ara-C was

additive.
The primary site of action of ara-C in these growing cells is not
inhibition of ribonucleotide reductase [9040-57-7]. The various
interactions obsd. in this study were unpredictable and could
not be explained by the present concepts concerning combination
chemotherapy.
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11/02/99 M. BORIN

Trying 3106000224.. .Open

Welcome to STN International! Enter x:x
LOGINID: sssptal8 llrxb
PASSWORD:
TERMINAL (ENTER 1, 2, 3, OR ?) :2

* * * * * * * * * Welcome to STN International * * * * * * * * *

NEWS I Feb 2 Web Page URLs for STN Seminar Schedule - N. America
NEWS 2 Aug 9 Expanded CAplus Coverage of US, Japanese, WIPO

and EPO Patents
NEWS 3 Sep 7 ESBIOBASE - Elsevier Biobase now on STN
NEWS 4 Sep 20 ARCHIVE, REDISTRIBUTE SEARCH RESULTS WITH

STN KEEP AND SHARE
NEWS 5 Sep 29 Aluminum Industry Abstracts Now on STN
NEWS 6 Oct 5 Elsevier's World Textiles now available on STN
NEWS 7 Oct 27 EUROPATFULL - backlog data being added
NEWS 8 Oct 27 DATA ELEMENTS TO BE REMOVED FROM JAPIO
NEWS 9 Nov 8 Derwent World Patents Index: Technology Focus

To Be Added to Basic Index

NEWS EXPRESS STN Express 5.0 Now Available

NEWS HOURS STN Operating Hours Plus Help Desk Availability
NEWS INTER General Internet Information
NEWS LOGIN Welcome Banner and News Items
NEWS PHONE Direct Dial and Telecommunication Network Access to STN
NEWS WWW CAS World Wide Web Site (general information)

Enter NEWS followed by the item number or name to see news on that
specific topic.

All use of STN is subject to the provisions of the SIN Customer
agreement. Please note that this agreement limits use to scientific
research. Use for software development or design or implementation
of commercial gateways or other similar uses is prohibited and may
result in loss of user privileges and other penalties.

* * * * * * * * * * * * * SIN Columbus * * * * * * * * * * * * * * *

FILE 'HOME' ENTERED AT 09:47:47 ON 11 NOV 1999

=> file caplus

COST IN U.S. DOLLARS SINCE FILE TOTAL
ENTRY SESSION

FULL ESTIMLTED COST 0.15 0.15

09194957

Page1
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FILE 'CAPLUS' ENTERED AT 09:47:57 ON 11 NOV 1999

USE IS SUBJECT TO THE TEP MIS OF YOUR STN CUSTOMER AGREEMENT.

PLEASE SEE "HELP USAGET 3" FOR DETAILS.
COPYRIGHT (C) 1999 AMERIeN CHEMICAL SOCIETY (ACS)

Copyright of the articles to which records in this database refer is
held by the publishers listed in the PUBLISHER (PB) field (available
for records published or updated in Chemical Abstracts after December

26, 1996), unless otherwise indicated in the original publications.

FILE COVERS 1967 - 11 Nov 1999 VOL 131 ISS 20

FILE LAST UPDATED: 10 Nov 1999 (19991110/ED)

This file contains CAS Registry Numbers for easy and accurate

substance identification.

This file supports REGIstRY for direct browsing and searching of

all substance data from the REGISTRY file. Enter HELP FIRST for

more information.

=> s ?rapamycin or (lactam macrolide)

1746 ?RAPAMYCIN

19304 LACTAM
11444 LACTAMS
23695 LACTAM

(LACTA OR LACTAMS)

5282 MACROLIDE
2678 MACROLIDES
6274 MACROLIDE

(MACROLIDE OR MACROLIDES)

24 LACTAN MACROLIDE
(LACTAM (W) MACROLIDE)

L1 1770 ?RAPANYCIN OR (LACTA MACROLIDE)

=> s somatostatin or ostreotide or vapreotide or lanreotide

14445 SOMATOSTATIN

119 SOMATOSTATINS
14451 SOMATOSTATIN

(SOMATOSTATIN OR SOMATOSTATINS)

0 OSTREOTIDE
26 VAPREOTIDE

88 LANREOTIDE
L2 14466 SOMATOSTATIN OR OSTREOTIDE OR VAPREOTIDE OR LANREOTIDE

:> del 12

DELETE L2? iY)/N:v

=> s scmatostatin or octreotide or vapreotide or lanreotide

14445 SOMATOSTATIN
119 SOMATOSTATINS

14451 SOMATOSTATIN
(SOMATOSTATIN OR SOMATOSTATINS)

1053 OCTREOTIDE
5 OCTREOTIDES

1053 OCTREOTIDE

(OCTRECTIDE OR OCTREOTIDES)

09194957
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26 VAPREOTIDE
88 LANREOTIDP-

L2 14749 SOMATOST N OR OCTREOTIDE OR VAPREOTIDE LANREOTIDE

z> s 12 and 11

3 L2 AND LI

d bib, kwic 1-3

L3 ANSWER 1 OF 3 CAPLUS COPYRIGHT 1999 ACS

AN 1998:13858 CAPLUS

DN 128:84386

TI Combination of a somatostatin analog and a rapamycin

for the prevention or treatment of cell hyperproliferation

IN Weckbecker, Gisbert

PA Novartis A.-G., Switz.; Weckbecker, Gisbert
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TI Combination of a somatostatin analog and a rapamycin

for the prevention or treatment of cell hyperproliferation

AB A combination of a compd. of the somatostatin class (e.g.

octreotide) and a rapamycin macrolide is useful for the

prevention or treatment of cell hyperproliferation. The combination is

synergistic.

ST somatostatin analog rapamycin macrolide combination

antiproliferative; hyperproliferation somatostatin analog

rapamycin synergistic combination; octreotide

rapamycin macrolide antiproliferative
IT Pancreatic tumors

(inhibitors; somatostatin analog-rapamycin
macrolide combination for prevention or treatment of cell

hyperproliferation)

IT Injections (drug delivery systems)

Solutions (drug delivery systems)

(injection soins.; somatostatin analog-rapamycin

macrolide combination for prevention or treatment of cell

hyperproliferation)

IT Antitumor agents
(pancreatic; somatostatin analog-raparmycin
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macrolide combination for prevention or treatment of cell
hyperproliferat,'-n)

IT Amppuls
Antiproliferative agents
Antitumor agents
Capsules (drug delivery systems)
Drug delivery systems
Sustained release drug delivery systems
Synergistic drug interactions

(somatostatin analog-rapamycin macrolide
combination for prevention or treatment of cell hyperproliferation)

IT Macrolides
RL. BAC (Biological activity or effector, except adverse); THU
(Therapeutic use); BIOL (Biological study); USES (Uses)

(somatostatin analog-rapamycin macrolide
combination for prevention or treatment of cell hyperproliferation)

IT 51110-01-1D, Somatostatin, analogs 53123-88-9,
Rapamycin 53123-88-9D, Rapamycin, derivs.
83150-76-9, Octreotide 103222-11-3, Vapreotide
108736-35-2, Lanreotide 135467-16-2, Octreotide
pamoate 159351-69-6
RL: BAC (Biological activity or effector, except adverse); THU
(Therapeutic use); BIOL (Biological study); USES (Uses)

(somatostatin analog-rapamycin macrolide
combination for prevention or treatment of cell hyperproliferation)

L3 ANSWER 2 OF 3 CAPLUS COPYRIGHT 1999 ACS
AN 1993:573820 CAPLUS
DN 119:173820
TI Inhibition of cAMP-responsive element-mediated gene transcription by

cyclosporin A and FK506 after membrane depolarization
AU Schwaninger, Markus; Blume, Roland; Oetjen, Elke; Lux, Gundula; Knepel,

Willhart
CS Cent. Pharmacol. Toxicol., Univ. Goettingen, Goettingen, 37070, Germany
SO J. Biol. Chem. (1993), 268(31), 23111-15

CODEN: JBCHA3; ISSN: 0021-9258
DT Journal
LA English
AB . . . than CsA. CsA/FK506 responsiveness was mediated by the glucagon

CRE and also by well characterized CREs of the choriogonadotropin and
somatostatin gene. Rapamycin antagonized the inhibitory
effect of FK506 but not CsA, suggesting that FK506 and CsA may act through
complex formation with.

L3 ANSWER 3 OF 3 CAPLUS COPYRIGHT 1999 ACS
AN 1992:99301 CAPLUS
DN 116:99301
TI Maleic anhydride copolymers as antidotes for the cytotoaxicity of neoplasm

inhibitors
iN Bach, Ardalan; Shanahan, William R., Jr.
PA Searle, G. D., and Co., USA
SO Eur. Pat. Appl., 27 pp.

CODEN: EPXXDW
DT Patent
LA English
FAN.CNT 1

PATENT NO. KIND DATE APPLICATION NO. DATE

PI EP 393575 Al 19901024 EP 1990-107246 19900417
EP 393575 B1 19940316

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE
CA 2014732 AA 19901017 CA 1990-2014732 199 0 04 1 7
JP 02292227 A2 19901203 JP 1990-101530 19900417

09194957

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 16



AT 102838 E 19940415 AT 1990-107246 19900417
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OS MARPAT 116:99301
IT 50-18-0, Cyclophosphamide 50-76-0, Dactinomycin 50-91-9, Floxuridine

51-21-8, 5-Fluorouracil 51-21-8D, conjugates with fibrinogens 53-19-0,
Mitotane 54-42-2, NSC 39661 56-18-8, Norspermidine 57-22-7
59-05-2, Methotrexate 75-19-4D, Cyclopropane, spiro derivs. 113-15--5,
ERgotamine 127-07-1 - 143-67-9, Vinblastine sulfate 147-94-4,
Cytarabine 147-94-4D, Cytarabine, conjugates 154-42-7, Thioguanine
154-93-8, Carmustine 302-79-4, Retinoic acid 305-03-3, Chlorambucil
432-70-2, .alpha.-Carotene 636-65-7, Isoglutamine 642-18-2 645-05-6,
Altretamine 671-16-9, Procarbazine 1149-99-1, Illudin 1404-00-8,
Mitomycin 1404-64-4, Sparsomycin 1948-56-7D, Dehydroalanine, N--acyl

deriv. 2353-33-5, NSC 127716 3073-59-4, NSC 95580 3094-09-5,
Doxifluridine 3778-73--2, Ifosfamide 4005-S1-0, Aminothiadiazole
4342-03-4 4759-48-2, Isotretinoin 5373-42-2, Thaliblastine
6620-60-6, Proglumide 6829-55-6 7440-06-4D, Platinum, derivs.,
complexes 7481-89-2, Dideoxycytidine 7534-61-4, NSC 145813
9014-02-2D, Neocarzinostatin, conjugates with styrene-maleci acid
copolymer 9015-68-3, Asparaginase 9041-93-4, Bleomycin sulfate
9054-89-1, Superoxide dismutase 10318-26-0, Mitolactol 12633-27-1, T
680 13010-47-4, Lomustine 13494-90-1, Gallium nitrate 13665-88-8,
Mopidamol 13909-02-9 13909-09-6, Semustine 14459-29-ID, polymers
14930-96-2, Cytochalasin B 15219-97-3, Oxalysine 15663-27-1, Cisplatin
18378-89-7, Plicamycin 19624-67-0, SKF 101772 20830-81-3 21416-87-5,
Razoxane 22862-76-6, Anisomycin 23214-92-8, Doxorubicin 23214-92-8D,
conjugates with fibrinogens 24584-09-6, ICRF 187 25300-64-5D,
conjugates with neocarzinostatin 26833-87-4, Homoharringtonine
27686-84-6, CHX 100 29069-24-7, Prednimustine 29767-20-2
31430-i8-9D, Nocodazole, N-acyl deriv. 33069-62-4 33419-42-0
34140-52-6D, Aeroplysinin, derivs. 35144-64-CD, Aldophosphamide, analogs
38077-12-2 39389-47-4, Distamycin 39544-74-6, Benzotript 40919-33-3,
Urdcytin 41575-94-4, Carboplatin 41'729-52-6, Dezaguanine 41992-23-8,

Spi rogermanium 50264-69-2, Lonidamine 51213-99-1, Clanfenur
51264-14-3, Amsacrine 51321-79-0, PALA 51350-19-7, EHNA 52128-35-5,
Trimetrexate 52205-73-9, Estramustine phosphate sodium 53123-88-9,
Rapamycin 53643-48-4, Vindesine 53910-25-1, Pentostatin
54083-22-6, Zorubicin 54350-48-0, Etretinate 54526-94-2, Steffimycin B
54824-17-8, Mitonafide 55073-32-0, Genkwadaphnin 55079--83-9, Acitretin
55303-98-5, Avarol 56281-36-8, Motretinide 56420-45-2, Epirubicin
56605-16-4, Spiromustine 56973-26-3, SM 108 57248-88-1 57576--44-0,
Aclarubicin 58066-85-6, Hexadecylphosphocholine 58196-43-3
58337-35-2, Elliptinium acetate 58338-59-3, Dinaline 58957-92-9
58994--96-0, Ranimustine 59040-30-1, Nafazatrom 59653-73-5, Teroxirone
60084-10-8, Tiazofurin 60784-46-5, Elmustine 61251-97-6 61422-45-5,
Carmofur 61825-94-3, Oxaliplatin 62396-95-6 62488-57-7, NSC 26480
62816-98-2, Tetraplatin 62928-11-4, Iproplatin 63521-85-7, Esorubicin
64124-21-6, Trimelamol 65222-35-7, Pazelliptine 65271-80-9,
Mitoxantrone 65646-68-6, Fenretinide 65794-79-8, Gregatin A
65886-71-7, Fazarabine 66052-62-8, NSC 264394 671.99-66-0, Batracylin
67699-40-5 67995-68-0, Tallysomycin 68247-85-8 69408-81-7, Amonafide
69772-39-0, Neoenactin 69839-83-4, Didox 69955-43-7,
.alpha.-Difluoromethylarginine 70189-62-7, TA 077 71103-05-4
71240-74-9, GYKI 17230 71486-22-1, Vinorelbine 71628-96-1, Menogaril
72238-02-9 72496-41-4, Pirarubicin 72732-56-0, Piritrexim
72880-48-9, K-AM 73387-70-9 73612-99-4, CA 102 74427-64-8, NSC
342215 75219-46-4, Bestrabucil 75607-67-9, Fludarabine phosphate
76520-52-0, Spatol 77327-05-0 77699-47-9, Herbimycin 77739-71-0,
Acanthifolic acid 78186-34-2, Bisantrene 78287-27-1, SN 22
80205-24-9, Cyplatate 80427-58-3, Benfluron 80576-83-6, CGP 30694
80667-13-6, FO-152 80681-73-8 80790-68-7, ADR 456 80841-47-0, CI 921
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81424-67-1, Caracemide 81485-25-8 81600-06-8, Vintriptol 83150-76-9,
Octreotide 83314- "-6, Bryostatin 1 83373-60-8, D 609
83519-04-4, Ilmofolt- 83947-09-5, Antibiotic AN 3 83996-50-3
8-1997-75-5, FCE 2195' 84396-34-9, SS 554 85233-2o-0, BMY-28438

85326-06-3 85622-93-1, Temozolomide 85700-43-2 85969-07-9,
Budotitane 85977-49-7, Tauromustine 86229-97-2, RA 700 87385-19-1

87790-39-4, SUN 0237 87810-56-8, Fostriecin 87859-14-1 88266-67-5,
NK-313 88303-61-1, CI-941 88859-04-5, Mafosfamide 88895-06-1
89196-07-6, NSC 357704 90072-82-5 90996-54-6, Rhizoxin 91265-19-9
91441-23-5, Piroxantrone 91441-48-4, CI-937 91531-30-5, Antineoplaston
A0O 91531-98-5, Amphethinile 91753-07--0, Mitoquidone 92090-94-3,

Kazusamycin 92118-27-9, Fotemustine 92211-45-5, SUN 2071 92455-12-4,
AD 92803-82-2 95056-36-3, BMY-25067 95058-81-4, LY 188011

95458-43--8, MZPES 95604-83-4, Probimane 95693-76-8, DATHF
95734-82-0, 254S 96086-68-9, DN-9693 96201-88-6, Brequinar sodium
96203-70-2, Pancratistatin 96389-68-3, Crisnatol 96497-67-5
96892-57-8, Hepsulfam 97068-30-9, Elsamicin-A 97534-21-9, Merbarone
97919-22-7 98227-64-6, SS 9816B 98383-18-7, CY 233 98631-95-9,
MST-16 98985-36-5, DM-75 99009-20-8, PD-115934 99107-03-6
99107-06-9, BMY-26605 99212-42-7, Anaxirone 99674-26-7 99755-38-1
100286-90-6 100415-25-6, Sorangicin A 100438-92-4, Normosang
100440-25-3, Terpentecin 100753-80-8, SN 07 100827-28-9, Erbstatin
101156-09-6, Chromoximycin 102363-08-6, FR-900482 102636-25-9, TAC-788
103775-75-3, DWA 2114R
RL: PRP (Properties)

(cytotoxicity of, maleic anhydride copolymer antidote for)
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US 6,362,164 B1
1

COMBINATION OF A SOMATOSTATIN
ANALOGUE AND A RAPAMYCIN

The present invention relates to a pharmaceutical com-
bination and its use in the treatment of disorders associated 5
with excess benign and malignant cell proliferation, e.g.
tumors or intimal cell proliferation.

There is a continuing need for the development of drugs
having increased effectiveness in inhibiting or slowing down
undesired cell proliferation, particularly in the cancer field
and in vasculopathies.

Accordingly, there is provided a pharmaceutical combi-
nation comprising a compound of the somatostatin class,
and a rapamycin macrolide.

The somatostatin class is a known class of small peptides 15
comprising the naturally occurring somatostatin-14 and ana-
logues having somatostatin related activity, e.g. as disclosed
by A. S. Dutta in Small Peptides, Vol. 19, Elsevier (1993).
By "somalostatin analogue" as used herein is meant any
straight-chain or cyclic polypeptide having a structure based 'Jo
on that of the naturally occurring somatostatin-14 wherein
one or more amino acid units have been omitted and/or
replaced by one or more other amino radical(s) and/or
wherein one or more functional groups have been replaced
by one or more other functional groups and/or one or more Z5
groups have been replaced by one or several other isosteric
groups. In general, the term covers all modified derivatives
of the native somatostatin-14 which exhibit a somatostatin
related activity, e.g. they bind to at least one somatostatin
receptor (hSST-1, hSST-2, hSSTI-3, hSST4 or bSST-5), pref-
erably in the nMolar range, more preferably to at least the
hSST-2 receptor in the nMolar range.

Cyclic, bridge cyclic and straight-chain somatostatin
analogues or derivatives are known and have been described 35
together with processes for their production e.g. in U.S. Pat.
Nos. 4,310,518 and 4,235,886, in European Patent Specifi-
cations EP-A-1295; 23,192; 29,310; 29,579; 30,920; 31,303;
63,308; 70,021; 83,305; 215,171; 203,031; 214,872; 143,
307; 298,732; 277,419; 389,180; 395,417; 450,480A2; in 40

Belgian Patent Specification BE-A-900,089; and in WO
91/09056; WO 97/01579; WO 97/14715, the contents
thereof, in particular with respect to the compounds, being
incorporated herein by reference. 45

Preferred somatostatin analogues are e. g. compounds of
formula I

(t)

A' c1t-s y
1 

D s-Cit 2  s0

wherein 5

A is C1 ,atkyl, C7 :10phenylalkyl or a group of formula
RCO-, whereby

i) R is hydrogen, C1 11alkyl, phenyl or C7_,phenylalkyl,
or 60

ii) RCO- is
a) a D-phenylalanine residue optionally ring-substituted

by halogen, NO,, NH2, OH, C,_3alkyl and/or
C1 3alkoxy; or

b) the residue of a natural or a synthetic o-amino-acid 65
other than defined under a) above, or of a correspond-
ing D-amino acid, or

2
c) a dipeptide residue in which the individual amino acid

residues are the same or different and are selected from
those defined under a) and/or b) above, the ac-amino
group of amino acid residues a) and b) and the
N-terminal amino group of dipeptide residues c) being
optionally mono- or di-C_, 2alkylated or substituted by
C, 8alkanoyl;

A' is hydrogen or C,_ 3alkyl,
Y, and Y, represent together a direct bond or each of Y,

and Y. is hydrogen
B is -Phe- optionally ring-substituted by halogen, NO,

Nl,, 011, C,-_alkyl and /or C, 3alkoxy (including
pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or (l))-lTrp- optionally ax-N-methylated and
optionally benzene -ring-substituted by halogen, NO,
NH2, OH, C,- 3alkyl and/or C,_ 3alkoxy,

D is Lys, 4-aminocyclohexylAla or
4-aminocyclohexylGly,

E is Thr, Ser, Val, Tyr, lie, leu or an aminobutyric or
aminoisobutyric acid residue,

G is a group of formula

-COOR', -CHlORl , -CON\ or

R12

-CO N& -

wherein
R7 is hydrogen or C1 _3alkyl,
R,, is hydrogen or the residue of a physiologically

acceptable, physiologically hydrolysable ester, e.g.
fnrmnyl, C; ,..alkylcarbonyl, benzoyl,

R,, is hydrogen, C,- 3alkyl, phenyl or C,7_,1 pbenylalkyl
R,, is hydrogen, C,- 3alkyl or a group of formula -- CH

(R 1 3)-X 1,

R,, is CHOH, -- CH),--OH, -- CHz)3-- OH, -CH
(C113)OIl, isobutyl, butyl, beniyl, naphthyl-methyl or
indol-3-yl-methyl, and

X, is a group of formula

/R1

-COOR,, -CH-OR0 or _CO-N\
R15

wherein
R7 and R,, have the meanings given above,
R1,4 is hydrogen or C,._alkyl,
R,, is hydrogen, C,_3alkyl, phenyl or C7 pbenytlalkyl,

and
R,6 is hydrogen or hydroxy,

with the proviso that
when R,, is -CH(R 1 )-X, then R,, is hydrogen or
methyl,
wherein the residues B, D and E have the 1.-configuration,
and the residues in the 2- and 7-position each independently
have the (L)- or (D)-configuration,
in free form or in pharmaceutically acceptable salt or com-
plex form.
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US 6,362,164 BI
3

Individual compounds of formula I suitable in accordance
with the present invention are the following somatostatin
analogues:

I I
a- (D)Phe-Cvs-Phe-(D)Trp-Lys-Thr-Cvs-ThrooI

also known as ocLreotide

h. (D)Phe-Cys-Tyr- (D)Trp-LysVal-Cys-ThrNHt 2

c. Q))Pha-CysoIyr-(D)Trp- [s VaI-( s TpNH2

also known as vapreotide

I - - -
d. (D)Trp-Cys- Phe-(D)Trp-Lys-Thr-Cys-ThrNIt,

e. (D)JPhe GCs Phe (D)Trp-Lys-Thr G}s ThrNtt 2

C. ;-(2-(Naphihyl -(D)~Ala s3r-(D)Tp Iym-Val-Cy' ThrNH2

also known as lanreotide

g- (D)Phe-Cys-Tyr (D)Trp- Lys-ValCysi-Nal- Nit2

I I
h. 3-(2-naphthylt-Ala-C Gs-Tyr-(D)Trp-LysVal-Cys 1-Nal-Nit,

i. (D)Pn ('-Cs-fi- Nal (0)Trt L ysVa1 ('ys-Thrt NH 2

I 1

Ic. (D)tPhe-Gys-Tyr- (D)Trp- Lys-Cs-Thnt-NH,

A preferred compound of formula I is octreotide.

Compounds of formula I may exist e.g. in free form, salt
form or in the form of complexes thereof Acid addition salts
may be formed with e.g. organic acids, polymeric acids and
inorganic acids. Such acid addition salt forms include e.g.
the hydrochlorides and acetates. Complexes are e.g. formed
from compounds of the invention on addition of inorganic
substances, e.g. inorganic salts or hydroxides such as Ca-
and Zn-salls, and/or on addition of polymeric organic sub-
stances.

Further somatostatin analogues suitable for use in accor-
dance with the present invention are:

cyclo [-Asn-Phe-Pbe-DTrp-lys-Thr-Phe-Gaba-], cyclo
(Asu-ILys-Asn-Phe-Phe-'rp- Lys-Th r-Tyr-'hr-Ser), and

(D))NaI-ilu-Tyr-())Tap-I r -Va!Ls-r-N-t,

According to an alternatively preferred embodiment of
the invention, the somatostatin component of the combina-
tion is a somatostatin analogue comprising the amino acid
sequence of formula (II)

4
wherein

X, is a radical of formula (a) or (b)

-NI-C-CO-

Ii' U
U[t-t)o CH

1 NH CHGO"

C",I -
R,

wherein

R, is optionally substituted phenyl,
RI is -Z 1-- C -R 1, -C112-CO---O--CtI 2-R 1,

O5 O CH2 -R or

30 Q Ott

35

wherein

Zn is O or S, and
X3 is an a-amino acid having an aromatic residue on the

40 C, side chain, or an amino acid unit selected from Dab,
Dpr, Dpm, Ilis,(ltz!)yPro, thienyl-Ala, cyclobexyl-
Ala and L.-butyl-Ala,

the residue Lys of said sequence corresponding to the
residue Lys' of the native somatostatin-14.

Such somatostatin analogues are e.g. disclosed in WO/
97/01579, the contents thereof, in particular with respect to
the specifically exemplified compounds, being incorporated
herein by reference.

so Preferably the sequence of formula 11 as defined above
corresponds to the residues at positions 8 through 11 of the
somatostatin-14. More preferably the somatostatin analogue
as disclosed above comprises a hexapeplide unit, the resi-

55 dues at positions 3 through 6 of said hexapeptide unit
comprising the sequence of formula It. More particularly the
hexapeptide unit is cyclic, e.g. having a direct peptide
linage between the a%-carbonyl group of the residue at

60 position 6 and the c-amino group of the residue at position
1.

While Lys, X. and X3 in the sequence of formula II have
the L-configuration, Trp may have the D- or L-configuration,
preferably the D-configu ration.

-- (DL)Trp- Lvs -X3- (tt) X2 is preferably a residue of formula (a) or (b), R being
preferably -Z 1.--CHz-R 1 or
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US 6,362,164 BI
5

0 -0-CI t1 -R I.

When X1 comprises an aromatic residue on the CI side

chain, it may suitably be a natural or unnatural a-amino
acid, e.g. Phe, Tyr, Trp, Nal, Pal, benzothienyl-Ala, Tic and
thyronin, preferably Phe or Nal, more preferably Phe. X3 is
preferably an a-amino acid bearing an aromatic residue on
the (C side chain.

When R, is substituted phenyl, it may suitably be sub-
stituted by halogen, methyl, ethyl, methoxy or ethoxy e.g. in
ortho and/or position. More preferably R1 is unsubstituted
phenyl. Z, is preferably 0.

Representative somatostatin analogues comprising a resi-
due of formula II are e.g compounds of formula (III)

CYCvo [A- /.4 -Trp- yV-X ]-X]
1 2 3 4 5 6

wherein
X, and X, are as defined above,
A1 is a divalent residue selected from Pro,

I T I

tt0R 5s P1o

Co

}Ir-(CEL)i -N

R3,R_;bN-(ClIt I-CO-NH-Pro-,

Rj.RbN- (CH11) -,5-S-Pro-

R3-NFI-CO--R---CI(NR4)-CO-

R17-C-H(NR4)C.0- and

-NR 4 ,--Ctt 1 CO

wherein R3 is NR8R9-- C2 6alkylene, guanidino-C,.6
alkylene or C_,alkylene-COOII, R , is I, C1 .atkyl or
has independently one of the significances given for R
R3 is H or C1 4alkyl, R, is OH or NR5 R6 , R, is
-- (CH,), 3- or -CH(CH)-, R4 is H or CH 3, R4,, is
optionally ring-substituted enzyl, each of R5 and R,
independently is 11, C1 4alkyl, rn-amino-C 4alkylene,
w-hydroxy-C,,alkylene or acyl, Raais a direct bond or
C1 6alkylene, each of R8 and R9 independently is H,
C1 4alkyl, -hydroxy-C2 4alkylene, acyl or CH2 OH-
(CIIOI)---CI,- wherein c is 0, 1, 2, 3 or 4, or R,
and R9 form together with the nitrogen atom to which
they are attached a heterocyclic group which may
comprise a further heteroatom, and R1, is optionally
ring-substituted benzyl, -CII,) 1 _s-Oil, Cl13 -lCI
(Oil)- or -- (C11I), --NR 5R6, and

ZZ, is a natural or unnatural a-amino acid unit.

ZZ, may have the D- or L-configuration. When ZZ, is a
natural or unnatural a-amino acid unit, it may suitably be
e.g. Thr, Ser, Ala, Val, lie, Leu, Nle, His, Arg, Lys, Nal, Pal,
Tyr, Trp, optionally ring-substituted Phe or N-benzyl-Gly.

5 When ZZ,, is Phe, the benene ring thereof may be substi-
tuted by e.g. Nil2 , NOz, CH 3, OCH3 or halogen, preferably
in para position. When ZZ, is Phe, the benzene ring thereof
is preferably unsubstituted.

When A, comprises a Pro amino acid residue, any sub-
stituent present on the proline ring, e.g. R3 -NH--CO-
0--etc, is preferably in position 4. Such substituted proline
residue may exist in the cis form, e.g.

20 1

as well as in the trans form. The present invention covers
each geometric isomer individually as well as mixtures
thereof.

Ts When A1 is (NR 8R 9-C,_ 2alkylene-NH-CO-)Pro-

where NRSR, forms a heterocyclic group, such group may
be aromatic or saturated and may comprise one nitrogen or
one nitrogen and a second heteroatom selected from nitro-

30 gen and oxygen. Preferably the heterocyclic group is e.g.
pyridyl or morpholino. C2 5Alkylene in this residue is pref-
erably -CH---CH-.

Any acyl as R5 , R1 6, R8 and R. inA 1 may be e.g. R1 8CO-
wherein R,, is H, C1 _4 alkyl, C,, 4 alkenyl, C3 6 cycloalkyl or

35 benzyl, preferably methyl or ethyl. When R,, or R17 in A1

is ring-substituted benzyl, the benzene ring may be substi-
tuted as indicated above for ZZ, .

A preferred group of compounds of formula III are such
40 wherein A, is free of a lateral -NH---CO---O- moiety. A

further group of preferred compounds of formula III are
such wherein A comprises a basic lateral radical, e.g. a
R3 -- NIl--CO-0- or

45 R s

s0 moiety.
A still further group of preferred compounds of formula

III are such wherein the N-terminal amino acid comprises a
substituted Pro, particularly 4-substituted Pro, e.g. com-

pounds of formula III wherein A, is 4-substituted Pro.

s5 Preferably A, is 4-(R3 -- NH--CO--O)Pro.
Examples of somatostatin analogues comprising a residue

of formula II include e.g. cyclo [4--(NH,--CH 4 -NH-
CO--O-)Pro -Phe -DTrp-Lys-Ser(Benzyl)-Phe].
The term 'macrolide" as used herein, refers to a macro-

60 cyclic lactone, for example a compound having a
12-membered or larger lactone ring. Of particular interest
are the "lactam macrolides", i.e. macrocyclic compounds
having a lactam (amide) bond in the macrocycle in addition

65 to a lactone (ester) bond, for example rapamycin and its
numerous derivatives and analogues. Rapamycin is an
immunosuppressive lactam macrolide that is produced by
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Streplomyces hygroxcopicu, and having the structure
depicted in Formula

(A)
41

42

15\,¢' . 3 3

00 0"

9 :- 0 s 2 26 :

19 0 2

See, e.g., McAlpine, J. 11., et aL, I. Antibiotics (1991) 44:
688; Schreiber, S. L, et al., J. Am. Chem. Soc. (1991) 113:
7433; U.S. Pat. No. 3 929 992. One group of rapamycin
derivatives are 40-0-substituted derivatives of rapamycin
having the structure of Formula IV:

IV

R0,

II

wherein
X, is (11,11) or 0;

Y3 is (FIOF) or 0;
R.o and R.1 are independently selected from H, alkyl,

arylalkyl, hydroxyalkyl, dihydroxyalkyl,
hydroxyalkoxycarbonylalkyl, hydroxyalkylaryalkyl,
dihydroxyalkylarylalkyl, acyloxyalkyl, aminoalkyl,
alkylaminoalkyl, alkoxycarbonylaminoalkyl,
acylaminoalkyl, arylsulfonamidoalkyl, ally),
dihydroxyalkylallyl, dioxolanylallyl, dialkyl-
dioxolanylalkyl, di(alkoxycarbonyl)-triazolyl alkyl
and hydroxyalkoxy alkyl; wherein "alk-" or "alkyl"
refers to C1-aa1yl, branched or linear, preferably
C 3alkyl,; "aryl" is phenyl or tolyl; and acyl is a radical
derived from a carboxylic acid; and

R- is methyl or R,. and R, together form C2 oalkyl;
provided that R,,, and R2. are not both H; and hydroxy-
alkoxyalkyl is other than hydroxyalkoxymethyl.

Such compounds are disclosed in WO 94/09010 the
5 contents of which, in particular with respect to the specifi-

cally exemplified compounds, are incorporated herein by
reference.

A preferred compound is e.g. 400-(2-hydroxy)ethyl-
rapamycin (referred thereafter as Compound B).

10 Further preferred rapamycin derivatives are e.g. those
disclosed in WO 96/41807, the contents thereof, in particu-
lar with respect to the specifically exemplified compounds of
formula I disclosed therein, being incorporated herein by
reference. Particularly preferred are 32-deoxo-rapamycin,
16-O-pent-2-ynyl 32-deoxo-rapamycin, 16-0-pent-2-ynyl-
32-deoxo-40-O-(2-hydroxyethyl)-rapamycin, 16-Opent-2-
ynyl-32-(S)-dihydro-rapamycin and 1 6-C-pent-2-ynyl-32-
(S)-dihydro-40-0-(2-hydroxyethyl)-rapamycin.

20 Further rapamycin derivatives are known, e.g. carboxylic
acid esters such as disclosed in WO 92/05179, amide esters
such as disclosed in U.S. Pat. No. 5,118,677, carbamates
such as described in U.S. Pat. No. 5,118,678, fluorinated
esters such as disclosed in U.S. Pat. No. 5,100,883, acetals,
e.g. in U.S. Pat. No. 5,151,413, silyl ethers, e.g. in U.S. Pat.
No. 5,120,842, arylsulfonates and sulfamates, e.g. in U.S.
Pat. No. 5 177 203, derivatives wherein the methoxy group
at the position 16 is replaced with alkynyloxy, e.g. in WO

30 95/16691 and further derivatives such as disclosed in WO
93/11130, WO 94/02136, WO 94/02385 and WO 95/14023,
all incorporated herein by reference.

Rapamycin and above mentioned derivatives have been
shown to have potent immunosuppreSsant properties. Rapa-

35 mycin has also been shown to inhibit smooth muscle cell
proliferation and to inhibit cancer growth.

Somatostatin analogues, e.g. octreotide, vapreotide and
lanreotide, have been disclosed i.a. to inhibit growth hor-

40 mone secretion and to have an inhibiting effect on malignant
tumor growth, e.g. in breast cancer. Octreotide and lan-
reotide have also been disclosed to inhibit smooth muscle
cell proliferation.

In accordance with the invention, it has now surprisingly
45 been found that a combination of 2 active ingredients

believed to act on basically different mechanisms such as a
somatostatin analogue and rapamycin or a derivative
thereof, can be combined and synergistically inhibit cell

so hyperproliferation.
In accordance with the particular findings of the present

invention, there is provided in a first aspect:
1. Use of a compound of the somatostatin class, in free form

or in pharmaceutically acceptable salt form, for manufac-
55 turing a pharmaceutical composition for use in synergis-

tically effective amounts in the prevention or treatment of
cell hyperproliferation in combination with a rapamycin
macrolide, e.g. for the manufacture of a kit as disclosed
hereinafter.

60 2. Use of a compound of the somatostatin class, in free form
or in pharmaceutically acceptable salt form, in combina-
tion in synergistically effective amounts with a rapamycin
macrolide for the prevention or treatment of cell hyper-
proliferation.

65 3. A method for preventing or treating cell hyperprolifera-
tion in a subject in need of such treatment which com-
prises administering to such subject a synergistically
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effective amount of a compound of the somatostatin class
in free form or in pharmaceutically acceptable salt form,
and a rapamycin macrolide.

4. A kit or package for the treatment or prevention Of cell
hyperproliferation, said kit or package including a phar-
maceutical composition comprising a compound of the
somatostatin class in free form or in pharmaceutically
acceptable salt form, and a pharmaceutical composition
comprising a rapamycin macrolide. The kit or package
may also contain instructions to use the pharmaceutical
compositions in accordance with the present invention.
According to the invention, the combination of a com-

pound of the somatostatin class and a rapamycin macrolide
is indicated fbr the prevention or treatment of malignant
tumor growth, e.g. breast, lung, GEP tumors, pituitary
adenomas, lymphomas, etc., for the prevention or treatment
of proliferative vascular diseases, e.g. biologically or
mechanically induced vascular injury causing intimal
thickening, e.g. restenosis, atherosclerosis, vascular
occlusion, injury following percutanous transluminal coro-
nary angioplasty, vascular surgery or transplantation
surgery, transplant vasculopathies, for example chronic
rejection of various tissues and organs such as heart, kidney,
pancreas, lung, liver, bowel, trachea and combined heart-
lung.

The combination is particularly indicated for preventing
intimal smooth muscle cell hyperplasia, restenosis and vas-
cular occlusion in a mammal.

Utility of the combination in the treatment of disorders
and diseases as hereinbefore specified, may be demonstrated
for example in accordance with the method hereinafter
described.
A. In vitro Assay

AR421 cell cultures are propagated in DMEM supple-
mented with 10% fetal calf serum (FCS) at 5% CO. Cells
are grown in the absence of antibiotics or antifungal agents.
Subconfluent AR42J cells growing in DMEM and supple-
mented with 10% FCS are trypsinized, diluted in DMEM+
2.5% FCS and seeded in uncoated 96-well plates (5,000 to
10,000 cells per well in 180 1d). After a 48-hr incubation
period (Day 0), the number of cells in a separate control
plate is determined both by counting cells in a Coulter
counter and by the sulforhodamine B (SRB) staining assay.
The cells are then exposed either to the somatostatin ana-
logue alone, e.g. octreotide, or to rapamycin or a derivative
thereof alone or to a combination of the somatostatin ana-
logue and rapamycin or its derivative up to 5 days at various
concentrations. Total drug exposure lasts for up to 5 days
following the first addition and SR3 analysis as described
above is performed e.g. on day 2 and day 5. Growth is
determined as difference in absorbance (OD) between day 0
and day x values (-delta OD). Calculations are made based
on the fractional product method of Webb (Valeriote and
Iin, 1975; Cory and Carter, 1986; Berenbaum, J. Theor.
Biol. 114: 413-431, 1985) and the method by Chou and
Talalay (Adv. Enz. Regul. 22: 27-55, 1984). If the measured
cell growth (% of control) is <compared to the calculated
cell growth, this shows evidence for a synergistic effect.
Under these conditions a combination of a somatostatin
analogue at a concentration of from 10- 'o to 10- 6 M with a
rapamycin macrolide thereof at a concentration of from 1 to
1000 nM significantly inhibits the growth of the tumor cells.

In this assay, the following results are obtained with
octreotide alone, Compound 13 alone and a combination of

octreotide and Compound B. The synergy according to the
Webb Method is confirmed by using the Chou-Talalay
Method.

Cell Growth (% of CONTROL)

Calculated
Cell Growth (Webb

10i Coneerntration (AOD) Observed Method)
(nM) (%) (%r) (%r)

Control 664 t 9 100
Octreotide 1.2 397 = 16 59.8
Compound B 12.0 420 a 12 63.3

15 Octreotide + 1.2 + 12.0 103 t 5 15.6 37.9
Compound 13

B. In Vivo Assay
The AR42J (AR4-2J) rat pancreatic tumor cell line is

20 derived from an azaserine-induced exocrine pancreatic
tumor (Jessop and Hay, 1980). It was obtained from ATCC.
Cultures are propagated in DMEM supplemented with 10%
fetal calf serum (FCS) at 5% CO. Cells are grown in the
absence of antibiotics or antifungal agents. Female nude

25 mice (nu/nu Balbc-A from Iffa Credo, Lyon, France) weigh-
ing 19-22 g, are kept in groups of 5 animals in macrolon
cages (type III, 16x22xll cm). The cages are placed in
ventilated cabinets (Iffa Credo) that are maintained at 24±10
C. The animals have free access to drinking water and a

30 pathogen-free rodent diet (Diet A, Kliba, Basel,
Switzerland). To initiate tumors from cultured cells, AR42J
cells are trypsinized and 10x106 tumor cells (in 0.2 ml) are
injected subcutaneously (s.c.) into both flanks of nude mice.

35 When tumors have reached a volume of 0.03 cm3, animals
are randomized into control and treatment groups. Control
animals receive placebo. Animals are treated as indicated
below for 3 weeks with single agents or the drug combina-
tion. The somatostatin analogue is given as a single injection

40 of a slow release form at 30 mg/kg s.c. The size of the
tumors is determined with a caliper. To calculate the tumor
volume in ml, the equation "volume (ellipsoid)-lengthx
depthxheightx0.52" was used.
Results

After 4 weeks, the following tumor sizes were deter-
mined.
(Please note that values in the control group correspond to
3 week values, since animals were killed afterwards for

s0 tumors that became excessively large.)

'volume
Treatment mm' St.,

55
Control 4020 579
A) Compound 1B, 5 mg/kg p.o. 3685 263
B) Rapamyoin, 5 mg/kg p-0. 2748 323
C) Octreotide pamoate 2205 339
(biodegradablc, sustined release

60 formulation), 30 mg/kg, single imj.
Compound B + octreotide (C) 130 75
Rapryvin + octreotide (C) 106 44

C. Clinical trial
65 Patients are included who have breast cancer as evidenced

by histological biopsy (glandular analysis-LOA). They
present a metastatic illness and/or lno-regional localization
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which is measurable and evaluable. If desired, patients may
be included who are resistant to other treatment to conven-
tional therapy such as surgery, radiotherapy, other chemo-
therapy and/or hormone therapy.

The patients present at least one target, on X-ray analysis, 5
which is measurable or evaluable such as a primitive meta-
static tumor which is cutaneous or sub-cutaneous. It may be
gangliar or visceral. Preferably, the patients have lesions
which have progressed within the month preceding the trial
and have an estimated survival time of at least 3 months.

The rapamycin macrolide, e.g rapamycin or compound B
is administered orally. The treatment is for at least 3 months
or until complete remission. The response may be followed
by conventional methodology, e.g. according to IUCC
response criteria, e.g. progression, stabilization, partial or
complete remission.

The somatostatin analogue, e.g. octreotide, is adminis-
tered parenterally, e.g. subcutaneous, particularly in a con-
tinuous subcutaneous way by means of a portable syringe jo
pump (infusion pump).

According to the invention, the somatostatin analogue and
the rapamycin macrolide are preferably administered in the
form of a pharmaceutical composition. Rapamycin and its
derivatives, e.g. Compound B, may be administered by any Ts
conventional route, in particular enterally, e.g. orally, e.g. in
the form of tablets, capsules, drink solutions, emulsions or
microemulsion preconcentrates, nasally, pulmonary (by
inhalation), parenterally, e.g. in the form of injectable solu- 30

tions or suspensions, or topically. Rapamycin and its deriva-
tives are preferably administered per os and the somatostatin
analogue is preferably administered parenterally, e.g by
infusion. The somatostatin analogue may also be adminis-
tered in a slow release form, e.g. as disclosed in UK Patent 35
Specification 2,265,311B. The administration of each com-
ponent of the combination may take place either separately,
simultaneously or sequentially, e.g. rapamycin or Com-
pound B may be administered at first followed later, e.g. 8 40

to 24 hours later, by the somatostatin analogue.
The amount of each component administered is deter-

mined taking into account various factors such as the
etiology and severity of the disease, and the patient's con-
dition. Rapamycin or its derivatives may conveniently be 45

administered at doses which are in the range used in immu-
nosuppressive applications such as prevention and treatment
of graft vs. host disease, transplant rejection or autoimmune
diseases e.g. at a daily dosage from about 0.5 to 500 mg as
a single dose or in divided doses. Such doses may also be 50
given intermittently, for example, every other day or every
third day. The somatostatin analogue may be administered,
e.g. subcutaneously, in a dosage range of about 100 fg to 10
mg per day as a single dose or in divided doses. Thus s5
octreotide may be administered at a dose of from 0.2 mg to
10 mg twice or three times daily. When administered as a
slow release form, such formulation may comprise the
somatostatin peptide in a concentration from 2.0 to 10% by
weight. The release period of such a formulation may be 60

from 1 week to about 2 months. The combination of the
somatostatin analogue with rapamycin or its derivative
allows to maximize the antiproliferative effect.

The invention contemplates that the active ingredients 65
discussed herein may he utilized in combination with phar-
maceutically acceptable diluents and carriers.

12
FORMULATION EXAMPLES

A. Somatostatin Formulations

1. Ampoules

Octreotide 0.5 nig
Mannitol 45.0 mg
lactic acid (88%) 3.4 mg
Sodium hydrogenocarbonate to pHt 4.2
Water (iRect grade) to I ml

Carbon dioxide qV1.

2. Biodegradable Sustained Release Formulation

Octreotidc Acetate 4,65% (by weight)
Poly(DL-Iactide-co-glycolide) 78.35%
Sterile Mannitol 17%
Vehicle

Carboxmuethrylcellul1oe 0.5% (by weight)
Matnaitol 0.6%
Water for injection 98.9%

B. Rapamycin (or Derivative thereof) Formulation: e.g.
Capsules

Ethanol 20.0 mg
1,2-propylene glycol 81,0 mg
Refined od 121.5 mg
Creraophor RH40 202.5 mg
Rapamycn or Compound B 20.0 mg

Total 500 rug

What is claimed is:
1. A kit or package for the inhibition of cell

hyperproliferation, said kit or package including a pharma-
ceutical composition comprising an analogue of
somatostatin 14 binding to at least the hSST-2 receptor in
the nMolar range selected from

I I
a) (D)Phe-Cys- Phe-(D)Trp-Lys-T r-Cys-Th-ol

b) (D)Phe-C s-Tyr-(D)Trp-Lys-Val-Cys-ThrNTI 2

I I

c) (t)Phe.C ye-ryr-(lrrp-L vs-Va! ('ys rrpNH2

d) (D))Trp(Cys- Pre- (uyrrFp- vys-thr ('vys-ThrNHz2

e) (D)Phe-Cys- Phe-(D)Trp-Lys- Tr-Cys- ThrNH2

I - - I
t) 3(2-(Naphtthyl)-(D)AlaN-ys-Try-(D)Trp-Lys Val-Cys ThrNtl,

g) (D)Phe-C(saITyr (D)Trp-Lys-Val-Cys Ii Nal-NHl,
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I - I
h 3-(7-(naph thyt)-Ala(ysy tr-(t)Trp- Lt-CyVt s- a N-I 2

I I
) )Ph e-Cys- I NI-(D) 'rp- ys- Vi -Cys-Thr- N 2

I Ij) (Dipr heC',,s-Tfyr- (D)Trp-Lys Lea C'sTit NitI2 and 10

I i
kt (D)Phe-Cys-y r-(D)Trp Lvysys-Thr- N T.

15

in free form or in pharmaceutically acceptable salt form, and
a pharmaceutical composition comprising a rapamycin mac-
rolide selected from rapamycin and 40-O-(2-hydroxyethyl)-
rapamycin, said compositions being present in synergistic
effective amounts, together with instructions for use.

2. A kit or package according to claim 1 wherein the
analogue of somatostatin 14 is selected from

a) (D))Pthc Cys FPe-(l))Trp tI vs-rhr-Cys-Tir-at

c) (D)Ph-Cys-yr- JD)Trp- Iy- Val- (y's-'ThrN-Hand

1 1 30

0 3-(2-(Naph hyl)-(D)Ala-Cys-'ryr- (D)Trp- ys- Va-Cys- TrNHi,

in free form or pharmaceutically acceptable salt form.

3. A kit or package according to claim 2 wherein the 35

analogue of somalostatin-14 is

I _ 1
(D)Phe-Cys-Phe-(D)Trp Lys-ThrCys-Tin-ol 40

in free form or in pamoate salt form.
4. A kit or package according to claim 3 wherein the

somatastatin-14 analogue is in sustained release form and 45
the rapamycin macrolide is 40-O-(2-hydroxyethyl)-
rapamycin.

5. A kit or package according to claim I for simultaneous
or sequential use in synergistically effective amounts.

6. A pharmaceutical composition comprising a pharma- 50

ceutically acceptable carrier and a therapeutically effective
amount of: 1) an analogue of somaiostatin-14 binding to at
least the hSST-2 receptor in the nMolar range selected from

55
I I

a) (D)Phe-Cys-Pte-(D)TrpLys-Th-Lys-IaThrIot

1 1 6

d) (D)Ph'Cys-Tyr(D)Trp-Lys- Vat-Cys-TirNiI 60

I I
c) (D)Phe-Cys-Tyr (D)Trp-Lvs Vat-Cys-TrpNll 2

l I 5
ii) (D)Trp-Cys-Phe-(D)Trp-Lys Thr-Cys-ThrNll,

I I

f) (D)Phe-CI Tyr-(D)TrptLys-Tr-Cys-r I N 2

Ir) 3 (2- (Naphhyl)- IAla-sTry (DTrp- ys Vat-s- r NNtIg) (D) Phc ('rs-Tyr-(D)Trp-LysVa-Cys--Nal-N[I2

k)(D)Phr-C'ys- TyrI(D)rrp-ys-V'alN-I2Tr.Hj)(D)Phe -Cys-TyT-(D)ITP-Lys-LeU-Cys-Thrh-NH2 and

in free form or pharmaceutically acceptable salt form; and 2)
a rapamycin macrolide selected from rapamycin and 40-0-
(2-hydroxyethyl) -rapamycin, said somatastatin-14 analogue
and macrolide being present in synergistic effective
amounts.

7. A composition according to claim 6 wherein the ana-
logue of somatostatin 14 is selected from

I I
a) (D)Phe-Cys-Phe- (D)Trp-Lys-Tin-C's-Thr-o

I I
c) ()) PhCys-Tyr (D)Yrp Lys V-i('ys ThrNH2. and

I I
0 3-(2-(Niphthyl)-(D)AlaCs'Tyr-(D)TrpLys-VaI-CysThrNIt,

in free form or pharmaceutically acceptable salt form.
8. A composition according to claim 7 wherein the ana-

logue of somatastatin-14 is

I _ _
(D)Phe-Cs-Phe-(D)Trp-LysThi-C's-Thr-ol

in free form or in pamoate salt form.
9. A composition according to claim 8 wherein the

somatostatin-14 analogue is in sustained release form and
the rapamycin macrolide is 40-0-(2-hydroxyethyl)-
rapamycin.

10. A method of inhibiting cell hyperproliferation com-
prising administering to a subject in need of such treatment
a therapeutically effective amount of: 1) an analogue of
somalostatin-14 binding to at least the hSS'I-2 receptor in
the nMolar range selected from

I D P v Ia) (D)Phe- Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-oI

-continued -continued
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-continued

I I
h) (D)P he-Cys-yr- (D)Tr'-Lys- Va-Cs ''hrNH

I I
c) (D)Ph tty iC'Aar-(D lTpV ys-Val-Cys- f N-NH,

I I
d) (D)yrp-Cyrophe (D)Trp- vysThr-Cyal' rN H,

3) (D)Ph (Na'sphl-(D)Trp-Lys-hrp Lys-ThrVN v r

I I
J) (D)P-('ap yr -(D)A lp-tCys-T. D-La y s- VaIJ ('vs a -T hN

i i
I) (D)Phe ovay-Nar-(D)Tp OvaVal Ovys- NIH

I I

(D)Plhe(pa yr -Nl(D)TrpLys taI (ys-T 'JwNH2an

I I

k) (L))Ph-Cy('s-Tyr r(D)Tw Evay('pa 'Thr- NH,

16
in free form or pharmaceutically acceptable salt form; and 2)
a rapamycin macrolide selected from rapamycin and 40-0
(2- hydroxyethyl) -rapamycin, said somatostatin-14 analogue
and macrolide being present in synergistic effective

5 amounts.
11. A method according to claim 10 herein the analogue

of somatostatin-14 is selected from

1 1

c) (D)Phe-Cys-Tpr-(D)TrpLy&A-V lCys-ThrNl,, and

15I
f') 3-(2-(Naphthyl)-(tD)Aa-('ys-Tyr-(D)Trpt,ys-VaI-Cp-al'hrNH2,

in free form or pharmaceutically acceptable salt form.
20 12. A method according to claim 11 wherein the analogue

of somalastatin-14 is

1 1
75 (D)Phe-Cys-Phe- (D)Trp-Ly-Thr-Cys-Thr-ol

in free form or in pamoate salt form.
13. A method according to claim 12 wherein the

somatostatin-14 analogue is in sustained release form and
30 the rapamycin macrolide is 40-O-(2-hydroxyethyl)-

rapamyciD.

* * * * *
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COMBINATION OF A SOMATOSTATIN ANALOGUE AND A RAPAMYCIN

The present invention relates to a pharmaceutical combination and its use in the

treatment of disorders associated with excess benign and malignant cell proliferation, e.g.

tumors or intimal cell proliferation.

There is a continuing need for the development of drugs having increased

effectiveness in inhibiting or slowing down undesired cell proliferation, particularly in the

cancer field and in vasculopathies.

Accordingly, there is provided a pharmaceutical combination comprising a

compound of the somatostatin class, and a rapamycin macrolide.

The somatostatin class is a known class of small peptides comprising the naturally

occurring somatostatin-14 and analogues having somatostatin related activity, e.g. as

disclosed by A.S. Dutta in Small Peptides, Vol.19, Elsevier (1993). By "somatostatin

analogue" as used herein is meant any straight-chain or cyclic polypeptide having a

structure based on that of the naturally occurring somatostatin-14 wherein one or more

amino acid units have been omitted and/or replaced by one or more other amino radical(s)

and/or wherein one or more functional groups have been replaced by one or more other

functional groups and/or one or more groups have been replaced by one or several other

isosteric groups. In general, the term covers all modified derivatives of the native

somatostatin-14 which exhibit a somatostatin related activity, e.g. they bind to at least one

somatostatin receptor (hSST-1, hSST-2, hSST-3, hSST-4 or hSST-5), preferably in the

nMolar range, more preferably to at least the hSST-2 receptor in the nMolar range.

Cyclic, bridge cyclic and straight-chain somatostatin analogues or derivatives are

known and have been described together with processes for their production e.g. in US

Patent Specifications 4,310,518 and 4,235,886, in European Patent Specifications EP-

A-1295; 23,192; 29,310; 29,579; 30,920; 31,303; 63,308; 70,021; 83,305; 215,171;

203,031; 214,872; 143,307; 298,732; 277,419; 389,180; 395,417; 450,480A2; in Belgian

Patent Specification BE-A-900,089; and in WO 91/09056; WO 97/01579; WO 97/14715,

WO 97/47317
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2

the contents thereof, in particular with respect to the compounds, being incorporated

herein by reference.

Preferred somatostatin analogues are e. g. compounds of formula I

AK CH 2-S-Y1  2SH

A N-CH-CO-B-C-D-E-NH-CH-G (I)

wherein

A is C1 12alkyl, C7-10phenylalkyl or a group of formula RCO-,

whereby

i) R is hydrogen, C,.,,alkyl, phenyl or C7.10phenylalkyl, or

ii) RCO- is

a) a D-phenyialanine residue optionally ring-substituted by halogen, NO 2, NH 2, OH,

C1 _3alkyl and/or C,. 3alkoxy; or

b) the residue of a natural or a synthetic ct-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

c) a dipeptide residue in which the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the ct-amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- or di-C 1.12alkylated or substituted by

C .alkanoyl;

A' is hydrogen or C1.3alkyl,.

Y, and Y, represent together a direct bond or each of Y, and Y2 is hydrogen

B is -Phe- optionally ring-substituted by halogen, NO 2, NH2, OH, C1.3 alkyl and /or

WO 97/47317
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Ct-3alkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or (D)-Trp- optionally ax-N-methylated and optionally benzene-

ring-substituted by halogen, NO2, NH 2, OH, C -3alkyl and/or C. 3alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly,

E is Thr, Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue,

G is a group of formula

R 1

R16

or -CO-N - X t

wherein

R7  is hydrogen or C. 3alkyl,

Ro is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester, e.g. formyl, C2 12alkylcarbonyl, benzoyl,

R11 is hydrogen, C .3alkyl, phenyl or C7.10 =

R 12 is hydrogen, C13alkyl or a group of formula -CH(R 3)-Xl,

R 13 is CH2OH, -(CH2)2-OH, -(CH2) 3-OH, -CH(CH 3)OH, isobutyl, butyl, benzyl,

naphthyl-methyl or indol-3-yl-methyl, and

X1 is a group of formula

-COORr -CH 2ORI 0 or -CO-N 14

WO 97/47317
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wherein

R7 and R,0 have the meanings given above,

R,4 is hydrogen or Ci 3alkylaf,&

R 15 is hydrogen, C,. 3alkyl, phenyl or C7-10phenylalkyl, and

R16 is hydrogen or hydroxy,

with the proviso that

when R,2 is -CH(R, 3)-X1,then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration,

in free form or in pharmaceutically acceptable salt or complex form.

Individual compounds of formula I suitable in accordance with the present invention are

the following somatostatin analogues:

a. (D)Phe-ys-Phe-(D)Trp-Lys-Thr- ys-Thr-ol

also known as octreotide

b
b. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2

c. (D)Phe -Cy s -Tyr- (D)Trp-Lys-V al -Cys -TrpNH 2

also known as vapreotide

d. (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2

e. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-ys-ThrNH 2

f. 3-(2-(Naphthyl)-(D)Ala- ys-Tyr-(D)Trp-Lys-Va]- ys-ThrNH 2

also known as lanreotide

WO 97/47317
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g. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-bys--Nal-NH 2

h. 3-(2-naphthyl)-Ala- ys-Tyr-(D)Trp-Lys-Val-Cys-p-Nal-NH 2

i. (D)Phe- ys-p-Nal-(D)Trp-Lys-Val-ys-Thr-NH 2

j. (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH 2

k. (D)Phe-Cys-Tyr-(D)Trp-Lys- ys-Thr-NH2.

A preferred compound of formula I is octreotide.

Compounds of formula I may exist e.g. in free form, salt form or in the form of

complexes thereof. Acid addition salts may be formed with e.g. organic acids, polymeric

acids and inorganic acids. Such acid addition salt forms include e.g. the hydrochlorides

and acetates. Complexes are e.g. formed from compounds of the invention on addition of

inorganic substances, e.g. inorganic salts or hydroxides such as Ca- and Zn-salts, and/or

,air addition of polymeric organic substances.

Further somatostatin analogues suitable for use in accordance with the present

invention are:

cyclo [-Asn-Phe-Phe-DTrp-Lys-Thr-Phe-Gaba-],

cyclo(Asu-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Tyr-Thr-Ser), and

(D)Nal-Glu-Tyr-(D)Trp-Lys-Val-Lys-Thr-NH 2 A

According to an alternatively preferred embodiment of the invention, the somatostatin

component of the combination is a somatostatin analogue comprising the amino acid

sequence of formula (II)
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-(D/L-)Trp-Lys-X-X 3-

wherein X2 is a radical of formula (a) or (b)

-NH-CH-CO-

CH-O-CH 2-R
ICH3

-NH-CH-CO-I
OH2I
R 2

wherein R, is optionally substituted phenyl,

R, is -Z1-CH2-R,, -CH 2-CO-0-CH-R 1,

- - O-CH 2-R1 or 0 OH

CH2-R 1

wherein Z, is 0 or S,

and

X3  is an cx-amino acid having an aromatic residue on the C. side chain, or an

amino acid unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-

Ala, cyclohexyl-Ala and t.-butyl-Ala,

the residue Lys of said sequence corresponding to the residue Lys9 of the native

somatostatin- 14.

Such somatostatin analogues are e.g. disclosed in WO/ 97/01579, the contents

thereof, in particular with respect to the specifically exemplified compounds, being
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incorporated herein by reference.

Preferably the sequence of formula B as defined above corresponds to the residues

at positions 8 through 11 of the somatostatin-14. More preferably the somatostatin

analogue as disclosed above comprises a hexapeptide unit, the residues at positions 3

through 6 of said hexapeptide unit comprising the sequence of formula II, More

particularly the hexapeptide unit is cyclic, e.g. having a direct peptide linkage between the

c-carbonyl group of the residue at position 6 and the a-amino group of the residue at

position 1.

While Lys, X, and X3 in the sequence of formula II have the L-configuration, Trp

may have the D- or L-configuration, preferably the D-configuration.

X, is preferably a residue of formula (a) or (b), R2 being preferably -Z ,-CH 2-R, or

< O-CH 2-R1 ,

When X, comprises an aromatic residue on the Ca side chain, it may suitably be a

natural or unnatural a-amino acid, e.g. Phe, Tyr, Trp, Nal, Pal, benzothienyl-Ala, Tic and

thyronin, preferably Phe or Nal, more preferably Phe. X3 is preferably an ca-amino acid

bearing an aromatic residue on the Ca side chain.

When R, is substituted phenyl, it may suitably ye substituted by halogen, methyl,

ethyl, methoxy or ethoxy e.g. in ortho and/otpaa More preferably R, is unsubstituted

phenyl. Z, is preferably 0.

Representative somatostatin analogues comprising a residue of formula II are e.g

compounds of formula (III)

cyclo[A - ZZa - Trp - Lys - X 2- X 3]  (II)
1 2 3 4 5 6
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wherein

X2 and X3 are as defined above,

A, is a divalent residue selected from Pro,

(R3-NH-CO-O)Pro-, R5-N-R 5a-Pro-, HO-R5 -Pro-,

R6

r - CO-

R,-(CH 2)1 .- N-N

R3aR3bN-(CH 2)i.6 -CO-NH-Pro-, R3aR3bN(CH2) 16 SPro-

I I
R3-NH-CO-O-Rb-CH(NR 4)-CO-, R,-CH(NR4)-CO- and -NR 4a-CH 2-CO-

I I

wherein R3 is NR 8R9-C2.6alkylene, guanidino-C 2.6alkylene or C2.6alkylene-COOH,

R 3a is H, C1.4alkyl or has independently one of the significances given for R3.R 3bis

H or C.4alkyl, Ra is OH or NR5R6, Rb is -(CH 2)1.3- or -CH(CH 3)-, R4 is H or CH 3,

R 4a is optionally ring-substituted benzyl, each of R5 and R6 independently is H,

C,,alkyl, o-amino-C,,alkylene, o)-hydroxy-C.4alkylene or acyl, R,, is a direct

bond or C1 6alkylene, each of R8 and R9 independently is H, C1,alkyI,

o-hydroxy-C 2,alkylene, acyl or CH2OH-(CHOH),-CH 2- wherein c is 0, 1, 2, 3 or

4, or R8 and R9 form together with the nitrogen atom to which they are attached a

heterocyclic group which may comprise a further heteroatom, and R,, is optionally

ring-substituted benzyl, -(CH 2),.3-OH, CH 3-CH(OH)- or

-(CH 2)1 5-NRR 6, and

ZZa is a natural or unnatural a -amino acid unit.

ZZ, may have the D- or L-configuration. When ZZ, is a natural or unnatural ct-amino

acid unit, it may suitably be e.g. Thr, Ser, Ala, Val, Ile, Leu, Nle, His, Arg, Lys, Nal, Pal,
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Tyr, Trp, optionally ring-substituted Phe or N'-benzyt-Gly, When ZZ, is Phe, the benzene

ring thereof may be substituted by e.g. NH 2, NO 2, CH3, OCH 3 or halogen, preferably in

para position. When ZZ, is Phe, the benzene ring thereof is preferably unsubstituted.

When A, comprises a Pro amino acid residue, any substituent present on the proline

ring, e.g. R3-NH-CO-O- etc., is preferably in position 4. Such substituted proline residue

may exist in the cis form, e.g.

-0

C-

N

as well as in the trans form. The present invention covers each geometric isomer

individually as well as mixtures thereof.

When A1 is (NR 8R-C 2.6alkylene-NH-CO-O)Pro- where NR8 R9 forms a

heterocyclic group, such group may be aromatic or saturated and may comprise one

nitrogen or one nitrogen and a second heteroatom selected from nitrogen and oxygen.

Preferably the heterocyclic group is e.g. pyridyl or morpholino. C2.6Alkylene in this

residue is preferably -CH 2-CH 2-.

Any acyl as R5, R6, R8 and R9 in A, may be e.g. R1,CO- wherein R,, is H, C,,alkyl,

C2_alkenyl, C3 6cycloalkyl or benzyl, preferably methyl or ethyl. When R4a or R,7 in A, is

ring-substituted benzyl, the benzene ring may be substituted as indicated above for ZZ,.

A preferred group of compounds of formula M are such wherein A1 is free of a

lateral -NH-CO-O- moiety. A further group of preferred compounds of formula In are

such wherein A1 comprises a basic lateral radical, e.g. a R3-NH-CO-O- or R5-N-R,-

16
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moiety.

A still further group of preferred compounds of formula III are such wherein the N-

terminal amino acid comprises a substituted Pro, particularly 4-substituted Pro, e.g.

compounds of formula III wherein A, is 4-substituted Pro.

Preferably A is 4-(R3-NH-CO-O)Pro.

Examples of somatostatin analogues comprising a residue of formula II include e.g.

cyclo[4-(NH2-C2H4-NH-CO-O-)Pro-Phe-DTrp-Lys-Ser(Benzyl)-Phe].

The term "macrolide" as used herein, refers to a macrocyclic lactone, for example a

compound having a 12-membered or larger lactone ring. Of particular interest are the

"lactam macrolides", i.e. macrocyclic compounds having a lactam (amide) bond in the

macrocycle in addition to a lactone (ester) bond, for example rapamycin and its numerous

derivatives and analogues. Rapamycin is an immunosuppressive lactam macrolide that is

produced by Streptomyces hygroscopicus, and having the structure depicted in Formula

A:

4'

0 42 2

5030

3 310
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See, e.g., McAlpine, J.B., et al., J. Antibiotics (1991) 44: 688: Schreiber, S.L., et al.,

J. Am. Chem. Soc. (1991) i3: 7433; US Patent No. 3 929 992. One group of rapamycin

derivatives are 40-0-substituted derivatives of rapamycin having the structure of

Formula IV:

0%0

X, 0..J:0° O"- Y3

wherein

X4 is (H,H) or 0;

Y3 is (H,OH) or 0;

R20 and R21 are independently selected from H, alkyl, arylalkyl, hydroxyalkyl,

dihydroxyalkyl, hydroxyalkoxycarbonylalkyl, hydroxyalkylarylalkyl,

dihydroxyalkylarylalkyl, acyloxyalkyl, aminoalkyl, alkylaminoalkyl,

alkoxycarbonylaminoalkyl, acylaminoalkyl, arylsulfonamidoalkyl, allyl,

dihydroxyalkylallyl, dioxolanylallyl, dialkyl-dioxolanylalkyl, di(alkoxycarbony1)-

triazolyl-alkyl and hydroxyalkoxy-alkyl; wherein "alk-" or "alkyl" refers to C1-6alkyl,

branched or linear, preferably C- 3alkyl,; "aryl" is phenyl or tolyl; and acyl is a radical

derived from a carboxylic acid; and

R22 is methyl or R22 and R20 together form C2.alkyl;
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provided that R20 and R2, are not both H; and hydroxyalkoxyalkyl is other than

hydroxyalkoxymethyl.

Such compounds are disclosed in WO 94/09010 the contents of which, in particular

with respect to the specifically exemplified compounds, are incorporated herein by

reference.

A preferred compound is e.g. 40-O-(2-hydroxy)ethyl-rapamycin (referred thereafter as

Compound B).

Further preferred rapamycin derivatives are e.g. those disclosed in WO 96/41807, the

contents thereof, in particular with respect to the specifically exemplified compounds of

formula I disclosed therein, being incorporated herein by reference. Particularly preferred

are 32-deoxo-rapamycin, 16-O-pent-2-ynyl-32-deoxo-rapamycin,

16-O-pent-2-ynyl-32-deoxo-40-O-(2-hydroxyethyl)-rapamycin,

I 6-O-pent-2-ynyl-32-(S)-dihydro-rapamycin and 16-O-pent-2-ynyl-32-(S)-dihydro-40-O-

(2-hydroxyethyl)-rapamycin.

Further rapamycin derivatives are known, e.g. carboxylic acid esters such as disclosed

in WO 92/05179, amide esters such as disclosed in US 5 118 677, carbamates such as

described in US 5 118 678, fluorinated esters such as disclosed in US 5 100 883, acetals,

e.g. in US 5 151 413, silyl ethers, e.g. in US 5 120 842, arylsulfonates and sulfamates,

e.g. in US 5 177 203, derivatives wherein the methoxy group at the position 16 is

replaced with alkynyloxy, e.g. in WO 95/16691 and further derivatives such as disclosed

in WO 93/11130, WO 94/02136, WO 94/02385 and WO 95/14023, all incorporated

herein by reference.

Rapamycin and above mentioned derivatives have been shown to have potent

immunosuppressant properties. Rapamycin has also been shown to inhibit smooth muscle

cell proliferation and to inhibit cancer growth.

WO 97/47317

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 47



PCTfEP97/03036

13

Somatostatin analogues, e.g. octreotide, vapreotide and lanreotide, have been disclosed

i.a. to inhibit growth hormone secretion and to have an inhibiting effect on malignant

tumor growth, e.g. in breast cancer. Octreotide and lanreotide have also been disclosed to

inhibit smooth muscle cell proliferation.

In accordance with the invention, it has now surprisingly been found that a

combination of 2 active ingredients believed to act on basically different mechanisms

such as a somatostatin analogue and rapamycin or a derivative thereof, can be combined

and synergistically inhibit cell hyperproliferation.

In accordance with the particular findings of the present invention, there is provided in

a first aspect:

1. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, for manufacturing a pharmaceutical composition for use in

synergistically effective amounts in the prevention or treatment of cell

hyperproliferation in combination with a rapamycin macrolide, e.g. for the manufacture

of a kit as disclosed hereinafter.

2. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, in combination in synergistically effective amounts with a

rapamycin macrolide for the prevention or treatment of cell hyperproliferation.

3. A method for preventing or treating cell hyperproliferation in a subject in need of such

treatment which comprises administering to such subject a synergistically effective

amount of a compound of the somatostatin class in free form or in pharmaceutically

acceptable salt form, and a rapamycin macrolide.

4. A kit or package for the treatment or prevention of cell hyperproliferation, said kit or

package including a pharmaceutical composition comprising a compound of the

somatostatin class in free form or in pharmaceutically acceptable salt form, and a
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pharmaceutical composition comprising a rapamycin macrolide. The kit or package

may also contain instructions to use the pharmaceutical compositions in accordance

with the present invention.

According to the invention, the combination of a compound of the somatostatin class

and a rapamycin macrolide is indicated for the prevention or treatment of malignant

tumor growth, e.g. breast, lung, GEP tumors, pituitary adenomas, lymphomas, etc., for the

prevention or treatment of proliferative vascular diseases, e.g. biologically or

mechanically induced vascular injury causing intimal thickening, e.g. restenosis,

atherosclerosis, vascular occlusion, injury following percutaneous transluminal coronary

angioplasty, vascular surgery or transplantation surgery, transplant vasculopathies, for

example chronic rejection of various tissues and organs such as heart, kidney, pancreas,

lung, liver, bowel, trachea and combined heart-lung.

The combination is particularly indicated for preventing intimal smooth muscle cell

hyperplasia, restenosis and vascular occlusion in a mammal.

Utility of the combination in the treatment of disorders and diseases as hereinbefore

specified, may be demonstrated for example in accordance with the method hereinafter

described.

A. In vitro Assay

AR42J cell cultures are propagated in DMEM supplemented with 10 % fetal calf

serum (FCS) at 5 % CO 2. Cells are grown in the absence of antibiotics or antifungal

agents. Subconfluent AR423 cells growing in DMEM and supplemented with 10 % FCS

are trypsinized, diluted in DMEM + 2.5 % FCS and seeded in uncoated 96-well plates
FA NO -K, 10 00
(A4 -te cells per well in 180 pal). After a 48-hr incubation period (Day 0), the
t",
number of cells in a separate control plate is determined both by counting cells in a

Coulter counter and by the sulforhodamine B (SRB) staining assay. The cells are then

exposed either to the somatostatin analogue alone, e.g. octreotide, or to rapamycin or a

derivative thereof alone or to a combination of the somatostatin analogue and rapamycin
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or its derivative up to 5 days at various concentrations. Total drug exposure lasts for up

to 5 days following the first addition and SRB analysis as described above is performed

e.g. on day 2 and day 5. Growth is determined as difference in absorbance (OD) between

day 0 and day x values (= delta OD). Calculations are made based on the fractional

product method of Webb (Valeriote and Lin, 1975; Cory and Carter, 1986; Berenbaum,

J. Theor. Biol. 114: 413-431, 1985) and the method by Chou and Talalay

(Adv. Enz. Regul. 22: 27-55, 1984). If the measured cell growth (% of control)

is < to h calculated cell growth, this shows evidence for a synergistic effect. Under

these conditions a combination of a somatostatin analogue at a concentration of from 10 0

to 10.6 M with a rapamycin macrolide thereof at a concentration of from I to 1000 nM

significantly inhibits the growth of the tumor cells.

In this assay, the following results are obtained with octreotide alone, Compound B

alone and a combination of octreotide and Compound B. The synergy according to the

Webb Method is confirmed by using the Chou-Talalay Method.

Cell Growth (% of CONTROL)

Concentration
(nM)

Cell Growth
(AOD)
(%)

Observed
(%)

Calculated
(Webb Method)
(%)

Control 664 ±t 9 100

Octreotide 1.2 397 ± 16 59.8

Compound B 12.0 420 _ 12 63.3

Octreotide 1.2
+ + 103 ± 5 15.6 37.9

Compound B 12.0

B. In Vivo Assay

The AR42J (AR4-2J) rat pancreatic tumor cell line is derived from an azaserine-

induced exocrine pancreatic tumor (Jessop and Hay, 1980). It was obtained from ATCC.
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Cultures are propagated in DMEM supplemented with 10% fetal calf serum (FCS) at 5%

CO_. Cells are grown in the absence of antibiotics or antifungal agents. Female nude mice

(nu/nu Balbc-A from Iffa Credo, Lyon, France) weighing 19-22 g, are kept in groups of 5

animals in macrolon cages (type III, 16 x 22 x 11 cm). The cages are placed in ventilated

cabinets (Iffa Credo) that are maintained at 24 ± 1° C. The animals have free access to

drinking water and a pathogen-free rodent diet (Diet A, Kliba, Basel, Switzerland). To

initiate tumors from cultured cells, AR42J cells are trypsinized and 10x10 6 tumor cells (in

0.2 ml) are injected subcutaneously (s.c.) into both flanks of nude mice. When tumors

have reached a volume of 0.03 cm', animals are randomized into control and treatment

groups. Control animals receive placebo. Animals are treated as indicated below for 3

- weeks with single agents or the drug combination. The somatostatin analogue is given as

a single injection of a slow release form at 30 mg/kg s.c.. The size of the tumors is

determined with a caliper. To calculate the tumor volume in ml the equation "volume

* (ellipsoid) = length x depth x height x 0.52" was used.

Results

After 4 weeks the following tumor- -ze were determined.

(Please note that values in the control group correspond to 3 week values, since animals

were killed afterwards for tumors gecame excessively large.)

Treatment Volume SE

mm
3

Control 4020 579

A) Compound B, 5 mg/kg p.o. 3685 263

B) Rapamycin, 5 mg/kg p.o. 2748 325

C) Octreotide pamoate (biodegradable,

sustained release formulation),

30 mg/kg, single inj. 2205 339
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Compound B + octreotide (C) 130 75

Rapamycin + octreotide (C) 106 44

C. Clinical trial

Patients are included who have breast cancer as evidenced by histological biopsy

(,glandular analysis - EOA). They present a metastatic illness and/or loco-regional

lm =W~whic is measurable and evaluable. If desired, patients may be included who

are resistant to other treatment to conventional therapy such as surgery, radiotherapy,

other chemotherapy and/or hormone therapy.

The patients present at least one target, on X-ray analysis, which is measurable or

evaluable such as a primitive metastaticAH u1Q which is cutaneous or sub-cutaneous. It

may be gangliar or visceral. Preferablwthe patients have lesions which have progressed

within the month preceding the trial and have an estimated survival time of at least 3

months.

The rapamycin macrolide, e.g rapamycin or compound B is administered orally. The

treatment is for at least 3 months or until complete remission. The response may be

followed by conventional methodology, e.g. according to IUCC response criteria, e.g.

progression, stabilization, partial or complete remission.

The somatostatin analogue, e.g. octreotide, is administered parenterally, e.g.

subcutaneous, particularly in a continuous subcutaneous way by means of a portable

syringe pump (infusion pump).

According to the invention, the somatostatin analogue and the rapamycin macrolide

are preferably administered in the form of a pharmaceutical composition. Rapamycin and

its derivatives, e.g. Compound B, may be administered by any conventional route, in

particular enterally, e.g. orally, e.g. in the form of tablets, capsules, drink solutions,

emulsions or microemulsion preconcentrates, nasally, pulmonary (by inhalation),
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parenterally, e.g. in the form of injectable solutions or suspensions, or topically.

Rapamycin and its derivatives are preferably administered per

os and the somatostatin analogue is preferably administered parenterally, e.g by infusion.

The somatostatin analogue may also be administered in a slow release form, e.g. as

disclosed in UK Patent Specification 2,265,31 1B. The administration of each component

of the combination may take place either separately, simultaneously or sequentially, e.g.

rapamycin or Compound B may be administered at first followed later, e.g. 8 to 24 hours

later, by the somatostatin analogue.

The amount of each component administered is determined taking into account various

factors such as the etiology and severity of the disease, and the patient's condition.

Rapamycin or its derivatives may conveniently be administered at doses which are in the

range used in immunosuppressive applications such as prevention and treatment of

graft vs. host disease, transplant rejection or autoimmune diseases e.g. at a daily dosage

from about 0.5 to 500 mg as a single dose or in divided doses. Such doses may also be

given intermittently, for example, every other day or every third day. The somatostatin

analogue may be administered, e.g. subcutaneously, in a dosage range of about 100 Pg to

10 mg per day as a single dose or in divided doses. Thus octreotide may be administered

at a dose of from 0.2 mg to 10 mg twice or three times daily. When administered as a

slow release form, such formulation may comprise the somatostatin peptide in a

concentration from 2.0 to 10% by weight. The release period of such a formulation may

be from I week to about 2 months. The combination of the somatostatin analogue with

rapamycin or its derivative allows to maximize the antiproliferative effect.

The invention contemplates that the active ingredients discussed herein may be utilized

in combination with pharmaceutically acceptable diluents and carriers.
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Formulation Examples:

A. Somatostatin Formulations:

1. Ampoules

Octreotide

Mannitol

Lactic acid (88%)

Sodium hydrogeno-

carbonate

Water (inject.grade)

Carbon dioxide

0.5 mg

45.0 mg

3.4 mg

to pH 4.2

to 1 ml

q.s.

2. Biodegradable sustained release formulation:

Octreotide Acetate 4.65 %

Poly(DL-lactide-co-glycolide) 78.35 %

Sterile Mannitol 17 %

Vehicle: Carboxymethylcellulose 0.5 %

Mannitol 0,6 %

Water for injection 98.9 %

(by weight)

(by weight)

B. Rapamycin (or derivative thereof) formulation: e.g. capsules

Ethanol

1,2-propylene glycol

Refined oil

Cremophor RH40

Rapamycin or Compound B

Total

20.0 mg

81.0mg

121.5mg

202.5mg

20.Omg

500 mg
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CLAIMS

I. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, for manufacturing a ph' iaceutical composition for use in

synergistically effective amounts in the prev tion or treatment of cell

hyperproliferation in combination with a rapImycin macrolide.

2. Use of a compound of the somatostatin clkss, in free form or in pharmaceutically

acceptable salt form, in combination in synergistically effective amounts with a

rapamycin macrolide for the prevention o treatment of-cell hyperproliferation.

3. Use c g2, wherein te compound of the somatostatin class is

a compound of formula I

A' CH 2-S-Y 1  
H2

A N-CH-CO-B-C-D-E- CH-G (I)

wherein

A is C1. 2alkyl, C7.1ophenylalkyl or a group of ormula RCO-,

whereby

i) R is hydrogen, C1-,,alkyl, phenyl or C,.,, henylalkyl, or

ii) RCO- is

a) a D-phenylalanine residue optionally rin -substituted by halogen, NO 2, NH 2, OH,

C1.alkyl and/or C1.3alkoxy; or
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the residue of a natural or a synth tic a-amino-acid other than defined under a)

above, or of a corresponding D-at no acid, or

c) a dipeptide residue in which the ii

different and are selected from th(

the a-amino group of amino acid resid'

dipeptide residues c) being optionally

C-. 8alkanoyl;

A' is hydrogen or C1.3alkyl,

Y, and Y2 represent together a direct b'

B is -Phe- optionally ring-substitute

C .3alkoxy (including pentafluoro

C is (L)-Trp- or (D)-Trp- optionally

ring-substituted by halogen, NO.

D is Lys, 4-aminocyclohexylk

E is Thr, Ser, Val, Tyr,

G is a group of formula

-COOR-p -cH0 1 0,

wherein

R7 is hydrogen or C,. 3alkyl,

Ri0 is hydrogen or the residue of a

hydrolysable ester,

idividual amino acid residues are the same or

,se defined under a) and/or b) above,

ies a) and b) and the N-terminal amino group of

nono- or di-CH1 2alkylated or substituted by

ond or each of Y, and Y2 is hydrogen

by halogen, NO 2, NH 2, OH, C,. 3alkyl and /or

anine), naphthylalanine or pyridylalanine,

c-N-methylated and optionally benzene-

2, OH, C13alkyl and/or C1 3alkoxy,

4-aminoc exylGly

an aminobutyric or aminoisobutyric acid residue

R 16

or -CO-N . .

hysiologically acceptable, physiologically
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R,, is hydrogen, Cl-3alkyl, phenyl or 7.phenyl-alkyl,

R12 is hydrogen, C1 3alkyl or a group f formula -CH(R ,3)-X ,

R 13 is CH2OH, -(CH 2)2-OH; -(CH 2)3- H, -CH(CH 3)OH, isobutyl, butyl, benzyl,

naphthyl-methyl or indol-3-yl-met yl, and

X, is a group of formula

-C OR -CH OR or -CO-N R

R 15

wherein

R7 and R, 0 have the meanings given abo e,

R 1,is hydrogen or C1.3alkyl and

R15 is hydrogen, C,. 3alkyl, phenyl or C7 - ophenylalkyl, and

R 6 is hydrogen or hydroxy,

with the proviso that

when R,2 is -CH(R 13)-X1 then R,, is hy ro en or mejyl,' "'-

wherein the residues B, D and E have the -configuration, and the residues in the 2- and

7-position each independently have the (L) or (D)- configuration

or a somatostatin analogue comprising the mino acid sequence of formula II

-(DL)Trp-LysX-X 3-r( (

wherein X, is a radical of formula (a) or (b
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or -NH-Cj-CO-

C-0O-CH 2 R1  (a)

-NH-C -CO-

C (b)

wherein R, is optionally
R2

substituted phenyl,

R, is -Z,-CH2-R, -CH 2-CO O-CH2-R1,

0 O-CH 2- 1 or 0 OH

CH 2-R 1

wherein ZI is 0 or S,

and

X3  is an a-amino aci dlhavi g a aromatc-4r- ue on the Ca side chain, or an

amino acid unit s' .Icted 6ab, Dpr, pm, His,(Bzl)HyPro, thienyl-

Ala, cyclohexyl-Al nd t.-butyl-Ajr,

the residue Lys of said sequence orres on g to the residue Lys' of the native

somatostatin- 14,

in free form or in pharmaceutically acce table salt form.

4. Use according to claim 3, wherein t e compound of the somatostatin class is

octreotide, lanreotide or vapreotide.

5. A method for preventing or treating ell hyperproliferation in a subject in need of

such treatment which comprises adm nistering to such subject a synergistically

effective amount of a compound of he somatostatin class in free form or in

pharmaceutically acceptable salt form and a rapamycin macrolide.
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6. A kit or package for the treatment/6r "pveftion of cell hyperproliferation, said kit or

1w package including a pharmaceu tcal omposition.comprising a compound of the

H> / somatostatin class in free formor in ph -aceutically acceptable salt form, and a

pharmaceutical composition comprising a rapamycin macrolide, together with

instructions forde.

7. A kit or package accort ing to claim 6, wherein the compound of the somatostatin

class is a compound o formula I

A' CH 2-$-Y1  Y2-S- 1 H 2

- -B-C-D-E-NH_-CH-G (I)

wherein
S A is C1 .2alkyl, C7 10phenylalkyl a group of formula RCO-,

whereby

i) R is hydrogen, C111alkyl, phen I or C.0,,0 nenylall yl, or

ii) RCO- is

a) a D-phenylalanine residue optiona y ring-substituted by halogen, NO2, NH 2, OH,

C,.3alkyl and/or Cl. 3alkoxy; or

b) the residue of a natural or a synthetic, ct-amino-acid other than defined under a)

above, or of a corresponding D-amino\ acid, or

c) a dipeptide residue in which the individ al amino acid residues are the same or

different and are selected from those de ed under a) and/or b) above,

the a-amino group of amino acid residues a) d b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- o di-C1 .,alkylated or substituted by

C1. alkanoyl;
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A' is hydrcgen or C1.3alkyl,

Y, and Y2 rep sent together a direct bond or each of Y , and Y2 is hydrogen

B is -Phe- opt onally ring-substituted by halogen, NO 2, NH 2, OH, C,. 3alkyl and /or

C1 .alkoxy (i cluding pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or )-Trp- optionally ca-N-methylated and optionally benzene-

ring-substituted y halogen, NO 2, NH 2, OH, C1 .3alkyl and/or C,. 3alkoxy,

D is Lys, 4-aminoc C'lohexylAla or 4-aminocyclohexylGly,

E s Thr, Ser, Val, Tr, tleeu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

R 16

\R

R711
-COOR-, -CH20 1 -CON, or -CO-N X1

wherein

R7  is hydrogen or C,. 3alky1,

RIO is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester,

R11 is hydrogen, C,.3alkyl, phenyl or C lophenyl-alkyl,

R12 is hydrogen, C, 3alkyl or a group offormula -CH(RI2-X1 ,

R13 is CH2OH, -(CH 2)2-OH, -(CH 2)3-H \HH 3)OH, isobutyl, butyl, benynptl

methyl or indol-3-yl-methyl, and

X, is a group of formula
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/R4

-COOK7, -CH OR10 or -CO-N 7 R14

R 15

wherein

R7 and RIO have the mean ngs given above,

RI4 is hydrogen or C,. 3al yl and

R15 is hydrogen, C 3alkyl, phenyl or C7 10phenylalkyl, and

R 16 is hydrogen or hydrox',

with the proviso that

when R12 is -CH(R3)-X, thenR 11 ishydrogen.o, methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration
/A

or a somatostatin analogue compsing the amino acid sequence of formula I

-(D/L)Trp-Lys-X 2-X 3-

wherein X2 is a radical of formula (4) or (b)

-NH-CH- 0-

CH-O-CH2-R (

CH3

-NH-CH-C6-

CH2

R2

a)

(b)
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wherein R, is optionally substituted phenyl,

R2 is -Z 1 -CH 2-R1 , -CH 2-CO-O-CH2 -RI,

\ 0 O-0H 2-R1 or o OH

CH2 -R1

wherein Zi or /

andX3 is an -ino acid having an aromatic residue on the C, side chain, or an

amino aci unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-

Ala, cycloh xyl-Ala and t.-butyl-Ala,

the residue Lys of said seq\lence corresponding to the residue Lys 9 of the native

somatostatin- 14, i

in free form or in pharmace tically acceptable salt form.

of the somatostatin

it& or sequential use in

8. A kit or package according to

class is octreotide, lanreotide c

9. A kit or package according to

synergistically effective amour
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COMBINATION OF A SOMATOSTATIN ANALOGUE AND A RAPAMYCIN

The present invention relates to a pharmaceutical combination and its use in the

treatment of disorders associated with excess benign and malignant cell proliferation, e.g.

tumors or intimal cell proliferation.

There is a continuing need for the development of drugs having increased

effectiveness in inhibiting or slowing down undesired cell proliferation, particularly in the

cancer field and in vasculopathies.

Accordingly, there is provided a pharmaceutical combination comprising a

compound of the somatostatin class, and a rapamycin macrolide.

The somatostatin class is a known class of small peptides comprising the naturally

occurring somatostatin-14 and analogues having somatostatin related activity, e.g. as

disclosed by A.S. Dutta in Small Peptides, Vol.19, Elsevier (1993). By "somatostatin

analogue" as used herein is meant any straight-chain or cyclic polypeptide having a

structure based on that of the naturally occurring somatostatin-14 wherein one or more

amino acid units have been omitted and/or replaced by one or more other amino radical(s)

andlor wherein one or more functional groups have been replaced by one or more other

functional groups and/or one or more groups have been replaced by one or several other

isosteric groups. In general, the term covers all modified derivatives of the native

somatostatin-14 which exhibit a somatostatin related activity, e.g. they bind to at least one

somatostatin receptor (hSST-1, hSST-2, hSST-3, hSST-4 or hSST-5), preferably in the

nMolar range, more preferably to at least the hSST-2 receptor in the nMolar range.

Cyclic, bridge cyclic and straight-chain somatostatin analogues or derivatives are

known and have been described together with processes for their production e.g. in US

Patent Specifications 4,310,518 and 4,235,886, in European Patent Specifications EP-

A-1295; 23,192; 29,310; 29,579; 30,920; 31,303; 63,308; 70,021; 83,305; 215,171;

203,031; 214,872; 143,307; 298,732; 277,419; 389,180; 395,417; 450,480A2; in Belgian

Patent Specification BE-A-900,089; and in WO 91/09056; WO 97/01579; WO 97/14715,
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the contents thereof, in particular with respect to the compounds, being incorporated

herein by reference.

Preferred somatostatin analogues are e. g. compounds of formula I

A' CH 2-S-Y 1  Y2S- H2
i"N-CH-CO-B-C-D-E-NH-CH-G I

A

wherein

A is C,.,2alkyl, C7_1ophenylalkyl or a group of formula RCO-,

whereby

i) R is hydrogen, C,.,,alkyl, phenyl or C7.10phenylalkyl, or

ii) RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, NO 2, NH 2, OH,

C1.3atkyl and/or C1.3alkoxy; or

b) the residue of a natural or a synthetic or-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

c) a dipeptide residue in which the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the (-amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- or di-C 1.12alkylated or substituted by

C .alkanoyl;

A' is hydrogen or C, 3alkyl,

Y, and Y, represent together a direct bond or each of Y, and Y2 is hydrogen

B is -Phe- optionally ring-substituted by halogen, NO 2, NH2, OH, C1 3alkyl and /or
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C1 .3alkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or (D)-Trp- optionally ox-N-methylated and optionally benzene-

ring-substituted by halogen, NO 2, NH2, OH, C1.3alkyl and/or C 3alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly

E is Thr, Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

COOR_ -CH 2O0,-CON ZR IR12 or -CO-N-

wherein

R7  is hydrogen or C1,3alkyl,

Ri 0 is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysabie ester, e.g. formyl, C2. 2alkyIcarbonyl, benzoyl,

R1, is hydrogen, C,. 3alkyl, phenyl or C7.10pheny]-alkyl,

R12 is hydrogen, C1.3alkyl or a group of formula -CH(R 3)-X,

R 13 is CH 2OH, -(CH 2)2-OH, -(CH2)3-OH, -CH(CH3)OH, isobutyl, butyl, benzyl,

naphthyl-methyl or indol-3-yl-methyl, and

X, is a group of formula

-COOR7, -CH 2OR 1 or -CO-N z R 14

R 15
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wherein

R7 and RI0 have the meanings given above,

R14 is hydrogen or C,. 3alkyl and

R, 5 is hydrogen, C,. 3alkyl, phenyl or C7.10phenylalkyl, and

R 16 is hydrogen or hydroxy,

with the proviso that

when R,2 is -CH(R 3)-X1 then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration,

in free form or in pharmaceutically acceptable salt or complex form.

Individual compounds of formula I suitable in accordance with the present invention are

the following somatostatin analogues:

a. (D)Phe- ys-Phe-(D)Trp-Lys-Thr- ys-Thr-ol

also known as octreotide

b. (D)Phe- 5 ys-Tyr-(D)Trp-Lys-Val-Cys-hrNH2

I
c. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2

also known as vapreotide

I I
d. (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2

e. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr- ys-ThrNH 2

f. 3-(2-(N aphthyl)-(D)Ala-ys-Tyr-(D)Trp-Lys-Val-ys-ThrNH 2

also known as lanreotide
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g. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val - ys-p3-Na-NH 2

h. 3-(2-naphthyl)-Aa- ys-Tyr-(D)Trp-Lys-Val-Cys-p3-Nal-NH 2

i. (D)Phe-cys-j3-Nal-(D)Trp-Lys-Val- ys-Thr-NH 2

J. (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH 2

k. (D)Phe-Cys-Tyr-(D)Trp-Lys-Lys-Thr-NH2

A preferred compound of formula I is octreotide.

Compounds of formula I may exist e.g. in free form, salt form or in the form of

complexes thereof. Acid addition salts may be formed with e.g. organic acids, polymeric

acids and inorganic acids. Such acid addition salt forms include e.g. the hydrochlorides

and acetates. Complexes are e.g. formed from compounds of the invention on addition of

inorganic substances, e.g. inorganic salts or hydroxides such as Ca- and Zn-salts, and/or

an addition of polymeric organic substances.

Further somatostatin analogues suitable for use in accordance with the present

invention are:

cyclo [-Asn-Phe-Phe-DTrp-Lys-Thr-Phe-Gaba-],

cycio(Asu-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Tyr-Thr-Ser), and

I I(D)Nal-Glu-Tyr-(D)Trp-Lys-Val-Lys-Thr-NH 2

According to an alternatively preferred embodiment of the invention, the somatostatin

component of the combination is a somatostatin analogue comprising the amino acid

sequence of formula (II)
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-(D/L)Trp-Lys-X 2-X3-

wherein X, is a radical of formula (a) or (b)

-NH-CH-CO-I
CH-O-CH 2-R1
I
CH 3

or -NH-CH-CO-
I
CH 2I
R2

wherein R, is optionally substituted phenyl,

R2 is -Z,-CH 2-R, -CH 2-CO-0-CH2-R1,

0 O-CH 2-R 1 o OH

CH2-R1

wherein Z, is 0 or S,

and

X3 is an a-amino acid having an aromatic residue on the C, side chain, or an

amino acid unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-

Ala, cyclohexyl-Ala and t.-butyl-Ala,

the residue Lys of said sequence corresponding to the residue Lys 9 of the native

somatostatin- 14.

Such somatostatin analogues are e.g. disclosed in WO/ 97/01579, the contents

thereof, in particular with respect to the specifically exemplified compounds, being
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incorporated herein by reference.

Preferably the sequence of formula fl as defined above corresponds to the residues

at positions 8 through 11 of the somatostatin-14. More preferably the somatostatin

analogue as disclosed above comprises a hexapeptide unit, the residues at positions 3

through 6 of said hexapeptide unit comprising the sequence of formula II. More

particularly the hexapeptide unit is cyclic, e.g. having a direct peptide linkage between the

u-carbonyl group of the residue at position 6 and the c-amino group of the residue at

position 1.

While Lys, X, and X3 in the sequence of formula II have the L-configuration, Trp

may have the D- or L-configuration, preferably the D-configuration.

X, is preferably a residue of formula (a) or (b), R 2 being preferably -Z,-CH 2-R, or

o O-CH 2-R1 .

When X3 comprises an aromatic residue on the C side chain, it may suitably be a

natural or unnatural a-amino acid, e.g. Phe, Tyr, Trp, Nal, Pal, benzothienyl-Ala, Tic and

thyronin, preferably Phe or Nal, more preferably Phe. X3 is preferably an c-amino acid

bearing an aromatic residue on the C, side chain.

When R, is substituted phenyl, it may suitably be substituted by halogen, methyl,

ethyl, methoxy or ethoxy e.g. in ortho and/or para. More preferably R, is unsubstituted

phenyl. Z, is preferably 0.

Representative somatostatin analogues comprising a residue of formula II are e.g

compounds of formula (III)

cyclo[A - = a- Trp - Lys - X2 - X31 (II)
1 2 3 4 5 6
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wherein

X, and X3 are as defined above,

A, is a divalent residue selected from Pro,

(R3-NH-CO-O)Pro-, R5-N-R 5a-Pro-, HO-R5a-Pro-,

R6

R -(CH2) ,.-N-N

R3aR3bN-(CH 2) 1.6 -CO-NH-Pro-, R3 R3bN-(CH2)1. 6 S-Pro-

I I
R,-NH-CO-O-Rb-CH(NR 4)-CO-, R,-CH(NR 4)-CO- and -NR 4a-CH 2-CO-

I I

wherein R3 is NR 8R9-C2.6alkylene, guanidino-C 2 6alkylene or C2.6alkylene-COOH,

R3, is H, C,.alkyl or has independently one of the significances given for R3 R3bis

H or C,.alkyl, R, is OH or NR5 R6, Rb is -(CH2),. 3- or -CH(CH 3)-, R4 is H or CH3,

R4a is optionally ring-substituted benzyl, each of R_, and R6 independently is H,

C,.alkyl, o-amino-C,,alkylene, c)-hydroxy-C,,alkylene or acyl, R5a is a direct

bond or C1 6alkylene, each of R8 and R9 independently is H, C1.alkyl,

co-hydroxy-C 2 _4alkylene, acyl or CH 2OH-(CHOH),-CH 2- wherein c is 0, 1, 2, 3 or

4, or R8 and R9 form together with the nitrogen atom to which they are attached a

heterocyclic group which may comprise a further heteroatom, and RPv is optionally

ring-substituted benzyl, -(CH 2)1.3-OH, CH 3-CH(OH)- or

-(CH 2),.5 -NR5R6, and

ZZa is a natural or unnatural (-amino acid unit.

ZZ, may have the D- or L-configuration. When ZZ, is a natural or unnatural ox-amino

acid unit, it may suitably be e.g. Thr, Ser, Ala, Val, Ile, Leu, Nle, His, Arg, Lys, Nal, Pal,
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Tyr, Trp, optionally ring-substituted Phe or N'-benzyl-Gly. When ZZ, is Phe, the benzene

ring thereof may be substituted by e.g. NH2, NO2, CH3, OCH3 or halogen, preferably in

para position. When ZZ, is Phe, the benzene ring thereof is preferably unsubstituted.

When A, comprises a Pro amino acid residue, any substituent present on the proline

ring, e.g. R3-NH-CO-O- etc., is preferably in position 4. Such substituted proline residue

may exist in the cis form, e.g.

-0

C -

N

as well as in the trans form. The present invention covers each geometric isomer

individually as well as mixtures thereof.

When A, is (NRsRg-C 2 .6alkylene-NH-CO-O)Pro- where NR8 R9 forms a

heterocyclic group, such group may be aromatic or saturated and may comprise one

nitrogen or one nitrogen and a second heteroatom selected from nitrogen and oxygen.

Preferably the heterocyclic group is e.g. pyridyl or morpholino. C2.6Alkylene in this

residue is preferably -CH 2-CH 2-.

Any acyl as R5, R6, R8 and R9 in A, may be e.g. R18CO- wherein R,, is H, CJ.alkyl,

C2alkenyl, C3 6cycloalkyl or benzyl, preferably methyl or ethyl. When R4a or R 7 in A, is

ring-substituted benzyl, the benzene ring may be substituted as indicated above for ZZa.

A preferred group of compounds of formula UI are such wherein A, is free of a

lateral -NH-CO-O- moiety. A further group of preferred compounds of formula 1II are

such wherein A, comprises a basic lateral radical, e.g. a R3-NH-CO-0- or R5-N-R -

I
R6
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moiety.

A still further group of preferred compounds of formula III are such wherein the N-

terminal amino acid comprises a substituted Pro, particularly 4-substituted Pro, e.g.

compounds of formula III wherein A, is 4-substituted Pro.

Preferably A1 is 4-(R 3-NH-CO-O)Pro,

Examples of somatostatin analogues comprising a residue of formula II include e.g.

cyclo[4-(NH 2-C2H4-NH-CO-O-)Pro-Phe-DTrp-Lys-Ser(Benzyl)-Phe].

The term "macrolide" as used herein, refers to a macrocyclic lactone, for example a

compound having a 12-membered or larger lactone ring. Of particular interest are the

"lactam macrolides", i.e. macrocyclic compounds having a lactam (amide) bond in the

macrocycle in addition to a lactone (ester) bond, for example rapamycin and its numerous

derivatives and analogues. Rapamycin is an immunosuppressive lactam macrolide that is

produced by Streptomyces hygroscopicus, and having the structure depicted in Formula

A:

-41

0 N. 8 3 27

00
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See, e.g., McAlpine, J.B., et al., J. Antibiotics (1991) 44: 688; Schreiber, S.L., et al.,

J. Am. Chem. Soc. (1991) 113: 7433; US Patent No. 3 929 992. One group of rapamycin

derivatives are 40-0-substituted derivatives of rapamycin having the structure of

Formula IV:

R 20

R22 0 =

.£ R o R 21_ IV

wherein

X4 is (HH) or 0;

Y, is (H,OH) or 0;

R20 and R2, are independently selected from H, alkyl, arylalkyl, hydroxyalkyl,

dihydroxyalkyl, hydroxyalkoxycarbonylalkyl, hydroxyalkylarylalkyl,

dihydroxyalkylarylalkyl, acyloxyalkyl, aminoalkyl, alkylaminoalkyl,

alkoxycarbonylaminoalkyl, acylaminoalkyl, arylsulfonamidoalkyl, allyl.

dihydroxyalkylallyl, dioxolanylallyl, dialkyl-dioxolanylalkyl, di(alkoxycarbonyl)-

triazolyl-alkyl and hydroxyalkoxy-alkyl; wherein "alk-" or "alkyl" refers to C,. 6alkyl,

branched or linear, preferably C,. 3alkyi,; "aryl" is phenyl or tolyl; and acyl is a radical

derived from a carboxylic acid; and

R22 is methyl or R22 and R20 together form C2.6alkyl;
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provided that R20 and R2 , are not both H; and hydroxyalkoxyalkyl is other than

hydroxyalkoxymethyl.

Such compounds are disclosed in WO 94/09010 the contents of which, in particular

with respect to the specifically exemplified compounds, are incorporated herein by

reference.

A preferred compound is e.g. 40-O-(2-hydroxy)ethyl-rapamycin (referred thereafter as

Compound B).

Further preferred rapamycin derivatives are e.g. those disclosed in WO 96/41807, the

contents thereof, in particular with respect to the specifically exemplified compounds of

formula I disclosed therein, being incorporated herein by reference. Particularly preferred

are 32-deoxo-rapamycin, 16-O-pent-2-ynyl-32-deoxo-rapamycin,

16-O-pent-2-ynyl-32-deoxo-40-O-(2-hydroxyethyl)-rapamycin,

16-O-pent-2-ynyl-32-(S)-dihydro-rapamycin and 16-O-pent-2-ynyl-32-(S)-dihydro-40-O-

(2-hydroxyethyl)-rapamycin.

Further rapamycin derivatives are known, e.g. carboxylic acid esters such as disclosed

in WO 92/05179, amide esters such as disclosed in US 5 118 677, carbamates such as

described in US 5 118 678, fluorinated esters such as disclosed in US 5 100 883, acetals,

e.g. in US 5 151 413, silyl ethers, e.g. in US 5 120 842, arylsulfonates and sulfamates,

e.g. in US 5 177 203, derivatives wherein the methoxy group at the position 16 is

replaced with alkynyloxy, e.g. in WO 95/16691 and further derivatives such as disclosed

in WO 93/11130, WO 94/02136, WO 94/02385 and WO 95/14023, all incorporated

herein by reference.

Rapamycin and above mentioned derivatives have been shown to have potent

immunosuppressant properties. Rapamycin has also been shown to inhibit smooth muscle

cell proliferation and to inhibit cancer growth.
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Somatostatin analogues, e.g. octreotide, vapreotide and lanreotide, have been disclosed

i.a. to inhibit growth hormone secretion and to have an inhibiting effect on malignant

tumor growth, e.g. in breast cancer. Octreotide and lanreotide have also been disclosed to

inhibit smooth muscle cell proliferation.

In accordance with the invention, it has now surprisingly been found that a

combination of 2 active ingredients believed to act on basically different mechanisms

such as a somatostatin analogue and rapamycin or a derivative thereof, can be combined

and synergistically inhibit cell hyperproliferation.

In accordance with the particular findings of the present invention, there is provided in

a first aspect:

1. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, for manufacturing a pharmaceutical composition for use in

synergistically effective amounts in the prevention or treatment of cell

hyperproliferation in combination with a rapamycin macrolide, e.g. for the manufacture

of a kit as disclosed hereinafter.

2. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, in combination in synergistically effective amounts with a

rapamycin macrolide for the prevention or treatment of cell hyperproliferation.

3. A method for preventing or treating cell hyperproliferation in a subject in need of such

treatment which comprises administering to such subject a synergistically effective

amount of a compound of the somatostatin class in free form or in pharmaceutically

acceptable salt form, and a rapamycin macrolide.

4. A kit or package for the treatment or prevention of cell hyperproliferation, said kit or

package including a pharmaceutical composition comprising a compound of the

somatostatin class in free form or in pharmaceutically acceptable salt form, and a
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pharmaceutical composition comprising a rapamycin macrolide. The kit or package

may also contain instructions to use the pharmaceutical compositions in accordance

with the present invention.

According to the invention, the combination of a compound of the somatostatin class

and a rapamycin macrolide is indicated for the prevention or treatment of malignant

tumor growth, e.g. breast, lung, GEP tumors, pituitary adenomas, lymphomas, etc., for the

prevention or treatment of proliferative vascular diseases, e.g. biologically or

mechanically induced vascular injury causing intimal thickening, e.g. restenosis,

atherosclerosis, vascular occlusion, injury following percutaneous transluminal coronary

angioplasty, vascular surgery or transplantation surgery, transplant vasculopathies, for

example chronic rejection of various tissues and organs such as heart, kidney, pancreas,

lung, liver, bowel, trachea and combined heart-lung.

The combination is particularly indicated for preventing intimal smooth muscle cell

hyperplasia, restenosis and vascular occlusion in a mammal.

Utility of the combination in the treatment of disorders and diseases as hereinbefore

specified, may be demonstrated for example in accordance with the method hereinafter

described.

A. In vitro Assay

AR42J cell cultures are propagated in DMEM supplemented with 10 % fetal calf

serum (FCS) at 5 % CO 2. Cells are grown in the absence of antibiotics or antifungal

agents. Subconfluent AR42J cells growing in DMEM and supplemented with 10 % FCS

are trypsinized, diluted in DMEM + 2.5 % FCS and seeded in uncoated 96-well plates

(5'000 to 10'000 cells per well in 180 pl). After a 48-hr incubation period (Day 0), the

number of cells in a separate control plate is determined both by counting cells in a

Coulter counter and by the sulforhodamine B (SRB) staining assay. The cells are then

exposed either to the somatostatin analogue alone, e.g. octreotide, or to rapamycin or a

derivative thereof alone or to a combination of the somatostatin analogue and rapamycin
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or its derivative up to 5 days at various concentrations. Total drug exposure lasts for up

to 5 days following the first addition and SRB analysis as described above is performed

e.g. on day 2 and day 5. Growth is determined as difference in absorbance (OD) between

day 0 and day x values (= delta OD). Calculations are made based on the fractional

product method of Webb (Valeriote and Lin, 1975; Cory and Carter, 1986; Berenbaum,

J. Theor. Biol. 114: 413-431, 1985) and the method by Chou and Talalay

(Adv. Enz. Regul. 22: 27-55, 1984). If the measured cell growth (% of control)

is < to the calculated cell growth, this shows evidence for a synergistic effect. Under

these conditions a combination of a somatostatin analogue at a concentration of from I0"

to 10-6 M with a rapamycin macrolide thereof at a concentration of from 1 to 1000 nM

significantly inhibits the growth of the tumor cells.

In this assay, the following results are obtained with octreotide alone, Compound B

alone and a combination of octreotide and Compound B. The synergy according to the

Webb Method is confirmed by using the Chou-Talalay Method.

Cell Growth (% of CONTROL)

Concentration
(nM)

Cell Growth
(AOD)

(%)

Observed
(%)

Calculated
(Webb Method)
(%)

Control 664 t 9 100

Octreotide 1.2 397 _ 16 59.8

Compound B 12.0 420 t 12 63.3

Octreotide 1.2
+ + 103 t 5 15.6 37.9

Compound B 12.0

B. In Vivo Assay

The AR42J (AR4-2J) rat pancreatic tumor cell line is derived from an azaserine-

induced exocrine pancreatic tumor (Jessop and Hay, 1980). It was obtained from ATCC.
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Cultures are propagated in DMEM supplemented with 10% fetal calf serum (FCS) at 5%

CO,. Cells are grown in the absence of antibiotics or antifungal agents. Female nude mice

(nu/nu Balbc-A from Iffa Credo, Lyon, France) weighing 19-22 g, are kept in groups of 5

animals in macrolon cages (type 11, 16 x 22 x I1 cm). The cages are placed in ventilated

cabinets (Iffa Credo) that are maintained at 24 ± 1V C. The animals have free access to

drinking water and a pathogen-free rodent diet (Diet A, Kliba, Basel, Switzerland). To

initiate tumors from cultured cells, AR42J cells are trypsinized and 10x10 6 tumor cells (in

0.2 ml) are injected subcutaneously (s.c.) into both flanks of nude mice. When tumors

have reached a volume of 0.03 cm 3, animals are randomized into control and treatment

groups. Control animals receive placebo. Animals are treated as indicated below for 3

weeks with single agents or the drug combination. The somatostatin analogue is given as

a single injection of a slow release form at 30 mg/kg s.c.. The size of the tumors is

determined with a caliper. To calculate the tumor volume in ml the equation "volume

(ellipsoid) = length x depth x height x 0.52" was used.

Results

After 4 weeks the following tumor size were determined.

(Please note that values in the control group correspond to 3 week values, since animals

were killed afterwards for tumors became excessively large.)

Treatment Volume SE

mm
3

Control 4020 579

A) Compound B, 5 mg/kg p.o. 3685 263

B) Rapamycin, 5 mg/kg p.o. 2748 325

C) Octreotide pamoate (biodegradable,

sustained release formulation),

30 mg/kg, single inj. 2205 339
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Compound B + octreotide (C) 130 75

Rapamycin + octreotide (C) 106 44

C. Clinical trial

Patients are included who have breast cancer as evidenced by histological biopsy

(glandular analysis - EOA). They present a metastatic illness and/or loco-regional

localisation which is measurable and evaluable. If desired, patients may be included who

are resistant to other treatment to conventional therapy such as surgery, radiotherapy,

other chemotherapy and/or hormone therapy.

The patients present at least one target, on X-ray analysis, which is measurable or

evaluable such as a primitive metastatic tumour which is cutaneous or sub-cutaneous. It

may be gangliar or visceral. Preferably the patients have lesions which have progressed

within the month preceding the trial and have an estimated survival time of at least 3

months.

The rapamycin macrolide, e.g rapamycin or compound B is administered orally. The

treatment is for at least 3 months or until complete remission. The response may be

followed by conventional methodology, e.g. according to IUCC response criteria, e g.

progression, stabilization, partial or complete remission.

The somatostatin analogue, e.g. octreotide, is administered parenterally, e.g.

subcutaneous, particularly in a continuous subcutaneous way by means of a portable

syringe pump (infusion pump).

According to the invention, the somatostatin analogue and the rapamycin macrolide

are preferably administered in the form of a pharmaceutical composition. Rapamycin and

its derivatives, e.g. Compound B, may be administered by any conventional route, in

particular enterally, e.g. orally, e.g. in the form of tablets, capsules, drink solutions,

emulsions or microemulsion preconcentrates, nasally, pulmonary (by inhalation),
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parenterally, e.g. in the form of injectable solutions or suspensions, or topically.

Rapamycin and its derivatives are preferably administered per

os and the somatostatin analogue is preferably administered parenterally, e.g by infusion.

The somatostatin analogue may also be administered in a slow release form, e.g. as

disclosed in UK Patent Specification 2,265,311B. The administration of each component

of the combination may take place either separately, simultaneously or sequentially, e.g.

rapamycin or Compound B may be administered at first followed later, e.g. 8 to 24 hours

later, by the somatostatin analogue.

The amount of each component administered is determined taking into account various

factors such as the etiology and severity of the disease, and the patient's condition.

Rapamycin or its derivatives may conveniently be administered at doses which are in the

range used in immunosuppressive applications such as prevention and treatment of

graft vs. host disease, transplant rejection or autoimmune diseases e.g. at a daily dosage

from about 0.5 to 500 mg as a single dose or in divided doses. Such doses may also be

given intermittently, for example, every other day or every third day. The somatostatin

analogue may be administered, e.g. subcutaneously, in a dosage range of about 100 Pg to

10 mg per day as a single dose or in divided doses. Thus octreotide may be administered

at a dose of from 0.2 mg to 10 mg twice or three times daily. When administered as a

slow release form, such formulation may comprise the somatostatin peptide in a

concentration from 2.0 to 10% by weight. The release period of such a formulation may

be from I week to about 2 months. The combination of the somatostatin analogue with

rapamycin or its derivative allows to maximize the antiproliferative effect.

The invention contemplates that the active ingredients discussed herein may be utilized

in combination with pharmaceutically acceptable diluents and carriers.
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Formulation Examples:

A. Somatostatin Formulations:

1. Ampoules

Octreotide

Mannitol

Lactic acid (88%)

Sodium hydrogeno-

carbonate

Water (inject.grade)

Carbon dioxide

0.5 mg

45.0 mg

3.4 mg

to pH 4.2

to 1 ml

q.s,

2. Biodegradable sustained release formulation:

Octreotide Acetate 4.65 %

Poly(DL-lactide-co-glycolide) 78.35 %

Sterile Mannitol 17 %

Vehicle: Carboxymethylcellulose 0.5 %

Mannitol 0.6 %

Water for injection 989 %

(by weight)

(by weight)

B. Rapamycin (or derivative thereof) formulation: e.g. capsules

Ethanol

1,2-propylene glycol

Refined oil

Cremophor RH40

Rapamycin or Compound B

Total

20.0 mg

81.0mg

121.5mg

202.5mg

20.0mg

500 mg
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CLAIMS

I. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, for manufacturing a pharmaceutical composition for use in

synergistically effective amounts in the prevention or treatment of cell

hyperproliferation in combination with a rapamycin macrolide.

2. Use of a compound of the somatostatin class, in free form or in pharmaceutically

acceptable salt form, in combination in synergistically effective amounts with a

rapamycin macrolide for the prevention or treatment of cell hyperproliferation.

3. Use according to claim I or 2, wherein the compound of the somatostatin class is

a compound of formula I

A CH2 -S-Y 1  Y2S- H
2

,,N-CH-CO-B-C-D-E-NH-CH-G )

A

wherein

A is C., 2alkyl, C7.10phenylalkyl or a group of formula RCO-,

whereby

i) R is hydrogen, C1.1 alkyl, phenyl or C7T1 phenylalkyl, or

ii) RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, NO 2, NH 2, OH,

C -alkyl and/or C1 3alkoxy; or
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b) the residue of a natural or a synthetic 0:-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

c) a dipeptide residue in which. the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the a-amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- or di-C,., 2alkylated or substituted by

C1 _alkanoyl;

A' is hydrogen or C,.3alkyl,

Y, and Y2 represent together a direct bond or each of Y, and Y2 is hydrogen

B is -Phe- optionally ring-substituted by halogen, NO 2, NH 2, OH, CI. 3alkyl and /or

C 1 3alkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or (D)-Trp- optionally ca-N-methylated and optionally benzene-

ring-substituted by halogen, NO 2, NH 2, OH, CI. 3alkyl and/or C,. 3alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly

E is Thr, Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

R16

-COOR7 R -CH20R10 ,12 or -CO-N X 1

wherein

R7 is hydrogen or C1-3alkyl,

RIO is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester,
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RI, is hydrogen, C1 3alkyl, phenyl or C7 10phenyl-alkyl,

R12 is hydrogen, C -3alkyl or a group of formula -CH(R 3)-X,

R13 is CH 2OH, -(CH 2)2-OH, -(CH 2)3-OH, -CH(CH3)OH, isobutyl, butyl, benzyl,

naphthyl-methyl or indol-3-yl-methyl, and

X, is a group of formula

714

-COOR7, -CH OR 10 or -CO-N R

R 15

wherein

R7 and R, 0 have the meanings given above,

R I, is hydrogen or C,. 3alkyl and

R1. is hydrogen, C1.3alkyl, phenyl or C710phenylalkyl, and

R1 is hydrogen or hydroxy,

with the proviso that

when R, 2 is -CH(R 13)-X, then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration

or a somatostatin analogue comprising the amino acid sequence of formula II

-(D/L)Trp-Lys-X2-X3- (I)

wherein X, is a radical of formula (a) or (b)
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or -NH-CH-CO-

CH-O-CH2 R1  (a)
I
CH3

-NH-CH-CO-I
OH2  (b)

wherein R, is optionally IR2

substituted phenyl,

R, is -Z,-CH 2-R,, -CH 2-CO-O-CH2-Rl,

0 O-CH 2-R1  or 0 OH

CH2-R1

wherein Z, is 0 or S,

and

X3  is an a-amino acid having an aromatic residue on the CQ side chain, or an

amino acid unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-

Ala, cyclohexyl-Ala and t.-butyl-Ala,

the residue Lys of said sequence corresponding to the residue Lys9 of the native

somatostatin- 14,

in free form or in pharmaceutically acceptable salt form.

4. Use according to claim 3, wherein the compound of the somatostatin class is

octreotide, lanreotide or vapreotide.

5. A method for preventing or treating cell hyperproliferation in a subject in need of

such treatment which comprises administering to such subject a synergistically

effective amount of a compound of the somatostatin class in free form or in

pharmaceutically acceptable salt form, and a rapamycin macrolide.
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6. A kit or package for the treatment or prevention of cell hyperproliferation, said kit or

package including a pharmaceutical composition comprising a compound of the

somatostatin class in free form or in pharmaceutically acceptable salt form, and a

pharmaceutical composition comprising a rapamycin macrolide, together with

instructions for use.

7. A kit or package according to claim 6, wherein the compound of the somatostatin

class is a compound of formula I

H H2"S-YI Y2-S- H 2

N-CH-CO-B-C-D-E-NH-CH-G (I)

wherein

A is C- 12alkyl, C7 10phenylalkyl or a group of formula RCO-,

whereby

i) R is hydrogen, C1.11alkyl, phenyl or C7.10phenylalkyl, or

ii) RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, NO 2, NH 2, OH,

C] 3alkyl and/or CI 3alkoxy; or

b) the residue of a natural or a synthetic a-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

c) a dipeptide residue in which the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the a-amino group of amino acid residues a) and b) and the N-terminal amino group of

dipeptide residues c) being optionally mono- or di-C 11 2alkylated or substituted by

C .,alkanoyl;
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A' is hydrogen or C 3alkyl,

Y, and Y2 represent together a direct bond or each of Yj and Y2 is hydrogen

B is -Phe- optionally ring-substituted by halogen, NO2, NH2, OH, C .3alkyl and /or

C1 3alkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or (D)-Trp- optionally cx-N-methylated and optionally benzene-

ring-substituted by halogen, NO 2, NH2 , OH, C -3alkyl and/or C,. 3alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly

E is Thr, Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

R16

ZR
-COOR1 -CH2 op1 -CON. R 

12 or -CO-N6 X,
R12

wherein

R7  is hydrogen or C1 3alkyl,

Ri 0 is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester,

R1, is hydrogen, C1 3alkyl, phenyl or C7.10phenyl-alkyl,

R12 is hydrogen, C,13alkyl or a group of formula -CH(R 13)-X,

R13 is CH 2OH, -(CH 2)2-OH, -(CH2)3-OH, -CH(CH 3)OH, isobutyl, butyl, benzyl, naphtyl-

methyl or indol-3-yl-methyl, and

X, is a group of formula
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R714

-COOR-, -CH 2OR 1oor -CO-N>
R 15

wherein

R 7 and R, 0 have the meanings given above,

RI4 is hydrogen or C 1.3alkyl and

R1 5 is hydrogen, C13alkyl, phenyl or C7.10phenylalkyl, and

R 1 6 is hydrogen or hydroxy,

with the proviso that

when R12 is -CH(R1 3)-X, then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration

or a somatostatin analogue comprising the amino acid sequence of formula ii

-(D/L)Trp-Lys-X 2-X3- (II)

wherein X2 is a radical of formula (a) or (b)

-NH-CH-CO-
I

CH-.-CH2 R, (a)
I
CH3

-NH-CH-CO-
1C H2 (b)
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wherein R, is optionally substituted phenyl,

R2 is -Z,-CH2-R,, -CH 2-CO-O-CH 2-R1,

0 O-CH2-R1 o- OH

CH 2-R1

wherein Z, is 0 or S,

and

X3  is an a-amino acid having an aromatic residue on the C,, side chain, or an

amino acid unit selected from Dab, Dpr, Dpm, His,(Bzl)HyPro, thienyl-

Ala, cyclohexyl-Ala and t.-butyl-Ala,

the residue Lys of said sequence corresponding to the residue Lys 9 of the native

somatostatin- 14,

in free form or in pharmaceutically acceptable salt form.

8. A kit or package according to claim 7, wherein the compound of the somatostatin

class is octreotide, lanreotide or vapreotide.

9. A kit or package according to claim 6 for simultaneous, separate or sequential use in

synergistically effective amounts.
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16/09/1996

0 Yes El No

MR Yes El No

El Yes 17 No

nl Yes El No

11 Yes El No

I hereby claim the benefit under 35 U.S.C. § 119 (e) of any United States provisional application(s)
listed below:

APPLICATION NO. FILING DATE
(day/month/year)

I hereby claim the benefit under 35 U.S.C. §120 of any United States application(s) listed below and
under 35 U.S.C. §365(c) of any Patent Cooperation Treaty international application(s) designating the
United States listed below and, insofar as the subject matter of each of the claims of this application
is not disclosed in said prior application(s) in the manner required by the first paragraph of 35 U.S.C.
§112, I acknowledge my duty to disclose all information known to me to be material to patentability as
defined in 37 C.F.R. §1.56 which became available between the filing date(s) of the prior
application(s) and the national or Patent Cooperation Treaty international filing date of this
application:

US 11/97/2
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I hereby appoint the registered practitioners associated with Customer No. 001095, respectively and
individually, as my attorneys and agents, with full power of substitution and revocation, to prosecute
this application and to transact all business in the Patent and Trademark Office connected therewith.

If these brackets contain an X [X], I hereby authorize the registered practitioners associated with
Customer No. 001095 and any others acting on my behalf to take any action relating to this
application based on communications from the Patents and Trademarks Division of Novartis
Services AG, Basle, Switzerland, or an affiliate thereof or a successor thereto, without direct
communication from me.

Please address all communications to Michael W. Glynn, Novartis Corp.oratton_- Patent and
Trademark Department, 564 Morris Avenue -Tbt,J_0790T1 027.

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these statements
were made with the knowledge that willful false statements and the like so made are punishable by
fine or imprisonment, or both, under 18 U.S.C. §1001 and that such willful false statements may
jeopardize the validity of the application or any patent issuing thereon.

-,,-,Full name of sole
..<kJ- or first joint inventor

Inventor's signature

Residence

Citizenship

Post Office Address

Gisbert WECKBECKER

/ S a/o, ?
(tday/month/yar

4105 BieI-Benken Switzerland C-i /)' \

Germany

L6liring 31
4105 Biel-Benken
Switzerland

IMPORTANT: Before this declaration is signed, the patent application (the specification, the claims
and this declaration) must be read and understood by each person signing it, and no changes may be
made in the application after this declaration has been signed.

US 11/97 /3
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CASE 4-100-8" 2/A/

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF

GISBERT WECKBECKER

INTERNATIONAL APPLICATION NO: PCT/EP 97/03036

FILED: 11 JUNE 1997

U.S. APPLICATION NO: Not Yet Known

35 USC §371 DATE: Herewith

FOR: COMBINATION OF A SOMATOSTATIN ANALOGUE AND A
RAPAMYCIN

Assistant Commissioner for Patents
Washington, D.C. 20231

PRELIMINARY AMENDMENT

Sir:

Prior to calculation of the national filing fees, please amend the application as follows:

IN THE CLAIMS

Please re-number claim pages as-Pages 7 -- , respectively.

Claim 3,ine 1;. replace "according to claim 1 or 2" by -- claim 1

REMARKS

The "claim" pages have been re-numbered so as to be consecutive with the last page of

the specification.
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Claim 3 has been amended to remove its multiple dependency.

Respectfully submitted,

Novartis Corporation
Patent and Trademark Dept.
564 Morris Avenue
Summit, NJ 07901-1027
(908) 522-6921

Date: December 7, 1998

Jos6ph',J. Borbvian
Agep t for App Jc'nt

Reg. No. 26,631

-2-
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PATENT COOPERATION TREA '

PCT
INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Notification of Transmittal of International Search Report

100-8322 ACTION (Form PCT/ISA/220) as well as, where applicable, item 5 below.

International application No. International filing date(day/month/year) (Earliest) Priority Date (day/monthlyear)

PCT/EP 97/03036 11/06/1997 11/061Y1996
Applicant

NOVARTIS AG et al.

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of 3 sheets.
Y It is also accompanied by a copy of each prior art document cited in this report.

I1 Certain claims were found unsearchable (see Box I).

2 - Unity of Invention Is lacking (see Box 11).

3. The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the

international search was carried out on the basis of the sequence listing

D filed with the international application.

ED furnished by the applicant separately from the international application,

ED but not accompanied by a statement to the effectthat it did not include
matter going beyond the disclosure in the international application as filed.

M Transcribed by this Authority

4. With regard to the title,

5. With regard to the abstract,

the text is approved as submitted by the applicant.

the text has been established by this Authority to read as follows:

the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2(b), by this Authority as it appears in
Box Ill. The applicant may, within one month from the date of mailing of this International
Search Report, submit comments to this Authority.

6. The figure of the drawings to be published with the abstract is:

Figure No. __- as suggested by the applicant.

M because the applicant failed to suggest a figure.

D because this figure better characterizes the invention.

D] None of the figures.

Form PCTIISAI21 0 (first sheet) (July 1992)
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International application No.

INTERNAl jiNAL SEARCH REPORT PCT/EP 97/03036

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. A-I Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Remark: Although claim(s) 2 - 5
is(are) directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged
effects of the compound/composition.

2, Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. - Claims Nos,:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:

1. -] As all required additional search fees were timely paid by the applicant, this International Search Report covers all
LJ searchable claims.

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. -7 As only some of the required additional search fees were timely paid by the applicant, this International Search Report
LJ covers only those claims for which fees were paid, specifically claims Nos.:

4, F No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest -- The additional search fees were accompanied by the applicant's protest

D- No protest accompanied the payment of additional search fees.

Form PCT/ISA/21 0 (continuation of first sheet (1)) (July 1992)
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IN'I LK 1\A I I U NAL L AtiCt RL iUK I

A. CLASSIFICATION OF SUBiECT MAtTER
"A. CLASSIFICATION OF SUBJECT MATTER

IPC 6 A61K38/31

According to International Patent Classification (IPC) or to both national classification and IPC

tnternational Application No

?CT/EP 97/03036

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted dunng the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A GB 2 239 178 A (SANDOZ LTD) 26 June 1991 1-9
see the whole document

A WO 93 11130 A (SMITHKLINE BEECHAM PLC) 10 1-9
June 1993
cited in the application
see the whole document

A SHI E.A.: "Rapamycin enhances apoptosis 1-9
and increases sensitivity to cisplatin in
vitro"
CANCER RESEARCH,
vol. 55, 1 May 1995,
pages 1982-1988, XP002040888
see the whole document

F urther documents are listed in the continuation of box C. [E] Patent famly members are listed in annex.

Specal categories of cited documents T later document published after the international filing date

or priority date and not in conflict with the application but
A document defining the general state of the art which is not cited to understand the principle or theory undedying the

considered to be of particular relevance invention

"E' earlier document but published on or after the international X document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

'L' document which may throw doubts on pnonty claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another *Y" document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

'O' document refering to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled

'P' document published prior to the international filing date but in the art.

later than the priority date claimed & document member of the same patent faily

Date of the actual completion of the international search Date of mailing of the international search report

17 September 1997 0 1. 10. 9,
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel. (+ 31-70) 340-2040, Tx. 31 651 epo n, Groenendi j k, M
Fax- (- 31-70) 340-3016

Form PCT/isAY210 (Second sheet) (July 1992)

B. 

FIELDS SEARCHED
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IN'I .NA t'1(JI AL ;L:A -I RLIVK I J %termatonal Applicalion No

mation on patent fainly members
, .CT/EP 97/03036

Patent document Publication Patent family Publication
cited in search report date member(s) date

GB 2239178 26-06-91 177788 A
618270 B

1001079 A
1328402 A
677449 A

9104115 A
1631 A
1632 A

3822557 A
93308 B

2617714 A
2208200 A,B
1000172 B

16492 A
16592 A
61908 B

7048272 A
1031728 A
2578477 B

87268 A
8801734 A
179359 B
87957 B

503191 C
8802569 A

WO 9311130 A 10-06-93 AU 2954392 A 28-06-93
EP 0621865 A 02-11-94
JP 7501804 T 23-02-95
US 5491229 A 13-02-96

Form PCT ISA!210 (patent family annex) (July 1992)

15-02-97
19-12-91
04-07-89
12-04-94
31-05-91
17-06-92
10-07-92
10-07-92
19-01-89
15-12-94
13-01-89
15-03-89
15-11-91
06-03-92
06-03-92
30-11-94
21-02-95
02-02-89
05-02-97
08-03-89
01-02-89
17-06-96
01-03-95
15-04-96
11-01-89
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PATENT COOPERATION TRL , nY

INTERNATIONAL SEARCH REPORT

(POT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Notification of Transmittal of International Search Report

100-8322 ACTION (Form PCT/ISA/220) as well as, where applicable, item 5 below.

International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)

PCT/EP 97/03036 11/06/1997 11/06/1996
Applicant

NOVARTIS AG et al.

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18, A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of 3 sheets.

W1 It is also accompanied by a copy of each prior art document cited in this report.

1F Certain claims were found unsearchable(see Box I).

2. F Unity of invention is lacking (see Box 11).

3. F] The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the

international search was carried out on the basis of the sequence listing

FD filed with the international application.

0 furnished by the applicant separately from the international application,

D but not accompanied by a statement to the effect that it did not include
matter going beyond the disclosure in the international application as filed.

D- Transcribed by this Authority

4. With regard to the title, F7 the text is approved as submitted by the applicant.

0 the text has been established by this Authority to read as follows:

5. With regard to the abstract,

W the text is approved as submitted by the applicant.

[ the text has been established, according to Rule 38.2(b), by this Authority as it appears in
Box Ill. The applicant may, within one month from the date of mailing of this International
Search Report, submit comments to this Authority.

6 The figure of the drawings to be published with the abstract is:

Figure No. _ as suggested by the applicant.

D because the applicant failed to suggest a figure.

because this figure better characterizes the invention.

7 None of the figures.

Form FCTISAI21 0 (first sheet) (July 1992)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/EP 97/ 03036

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

Remark: Although claim(s) 2 - 5
is(are) directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged
effects of the compound/composition.

2. Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [- As all required additional search fees were timely paid by the applicant, this International Search Report covers all
t searchable claims.

2. F- As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. 7 As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. [ No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant's protest.

[7No protest accompanied the payment of additional search fees.

Form PCT/ISA/21 0 (continuation of first sheet (1)) (July 1992)
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J ERNATIONAL SEARCH REPORT
International Application No

PCT/EP 97/03036
A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 A61K38/31

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A GB 2 239 178 A (SANDOZ LTD) 26 June 1991 1-9
see the whole document

A WO 93 11130 A (SMITHKLINE BEECHAM PLC) 10 1-9
June 1993
cited in the application
see the whole document

A SHI E.A.: "Rapamycin enhances apoptosis 1-9
and increases sensitivity to cisplatin in
vitro"
CANCER RESEARCH,
vol. 55, 1 May 1995,
pages 1982-1988, XP002040888
see the whole document

Further documents are listed in the continuation of box C. El Patent family members are listed in annex.

Special categories of cited documents: 'T" later document published after the international filing date
or priority date and not in conflict with the application but

'A" document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention

'E" earlier document but published on or after the international "X document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

'L' document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another "Y" document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

"0 document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled

"P" document published prior to the international filing date but in the art.

later than the priority date claimed "& document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

17 September 1997 ,

Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL -2280 HIV Rijswijk
Tel. (+ 31-70) 340-2040, Tx. 31 651 eponl, Groenendijk, M
Fax (-+ 31-70) 340-3016

Form PCT/tSA!2i5 (second sheet) (July 1992)
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'ERNATIONAL SEARCH REPOR-
Information on patent family members

International Application No

PCT/EP 97/03036

Patent document Publication Patent family Publication
cited in search report date member(s) date

GB 2239178

WO 9311130 A

26-06-91

10-06-93

177788
618270

1001079
1328402
677449

9104115
1631
1632

3822557
93308

2617714
2208200
1000172

16492
16592
61908

7048272
1031728
2578477

87268
8801734
179359
87957

503191
8802569

AU 2954392 A
EP 0621865 A
JP 7501804 T
US 5491229 A

Form PCTISA/210 (patent family annex) (July 1992)

15-02-97
19-12-91
04-07-89
12-04-94
31-05-91
17-06-92
10-07-92
10-07-92
19-01-89
15-12-94
13-01-89
15-03-89
15-11-91
06-03-92
06-03-92
30-11-94
21-02-95
02-02-89
05-02-97
08-03-89
01-02-89
17-06-96
01-03-95
15-04-96
11-01-89

28-06-93
02-11-94
23-02-95
13-02-96

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 103



PATENT COOPERATION TR[ rY

PCT
INTERNATIONAL SEARCH REPORT

(POT Article 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER see Notification of Transmittal of International Search Report

100-8322 ACTION (Form PCT/ISA/220) as well as, where applicable, item 5 below.

International application No. International filing date(day/month/year) (Earliest) Priority Date (day/month/year)

PCT/EP 97/03036 11/06/1997 11/06/1996
Applicant

NOVARTIS AG et al.

This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This International Search Report consists of a total of 3 sheets.
W0 It is also accompanied by a copy of each prior art document cited in this report.

1.W Certain claims were found unsearchable (see Box I).

2. Unity of invention is lacking (see Box II).

3. LI The international application contains disclosure of a nucleotide and/or amino acid sequence listingand the

international search was carried out on the basis of the sequence listing

D filed with the international application.

FD1 furnished by the applicant separately from the international application,

D but not accompanied by a statement to the effect that it did not include
matter going beyond the disclosure in the international application as filed.

4 e t Transcribed by this Authority

4. With regard to the title, M-1

D

5. With regard to the abstract,

the text is approved as submitted by the applicant.

the text has been established by this Authority to read as follows:

the text is approved as submitted by the applicant.

the text has been established, according to Rule 38.2(b), by this Authority as it appears in
Box Ill. The applicant may, within one month from the date of mailing of this International
Search Report, submit comments to this Authority.

6. The figure of the drawings to be published with the abstract is:

Figure No. D as suggested by the applicant.

F- because the applicant failed to suggest a figure,

M because this figure better characterizes the invention.

WJ None of the figures.

Form PCT/lSAI21 0 (first sheet) (July 1992)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/EP 97/03036

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2W-

Remark: Although claim(s) 2 - 5
is(are) directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged
effects of the compound/composition.

Claims Nos.:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. i Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. [ As all required additional search fees were timely paid by the applicant, this International Search Report covers all
--.- _ searchable claims.

2WF As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. -] As only some of the required additional search fees were timely paid by the applicant, this International Search Report
covers only those claims for which fees were paid, specifically claims Nos.:

4. W- No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest -- The additional search fees were accompanied by the applicant's protest.

F7 No protest accompanied the payment of additional search fees.

Form PCT/ISA/21 0 (continuation of first sheet (1)) (July 1992)
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'ITERNATIONAL SEARCH REPORT
International Application No

PCT/EP 97/03036
A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 A61K38/31

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 A61K

Documentation searched other than mirimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A GB 2 239 178 A (SANDOZ LTD) 26 June 1991 1-9
see the whole document

A WO 93 11130 A (SMITHKLINE BEECHAM PLC) 10 1-9
June 1993
cited in the application
see the whole document

A SHI E.A.: "Rapamycin enhances apoptosis 1-9
and increases sensitivity to cisplatin in
vitro"
CANCER RESEARCH,
vol. 55, 1 May 1995,
pages 1982-1988, XP002040888
see the whole document

SFurther documents are listed in the continuation of box C. El Patent family members are listed in annex.

•Special categories of cited documents : ST' later document published after the international filing date
or priority date and not in conflict with the application but

A" document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention

"E* earlier document but published on or after the international 'X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

L document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another 'Y document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

'0' document refering to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ment, such combination being obvious to a person skilled

'P' document published prior to the international filing date but in the art.
later than the pnonty date claimed & document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

17 September 1997 01. 1OL 7
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL -2280 HV Rijswijk
Tel. (, 31-70) 34-2040, Tx. 31 651 epo rd, Groenendijk, M
Fax: (+ 31-70) 340-3016

Form PCT/ISA,;215 (second sheet) (July 1992)
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'"TERNATIONAL SEARCH REPORT Intemrational Application No

Information on patent family members PCT/EP 97/03036

Patent document Publication Patent family Publication
cited in search report date member(s) date

GB 2239178 26-06-91 177788
618270
1001079
1328402
677449

9104115
1631
1632

3822557
93308

2617714
2208200
1000172

16492
16592
61908

7048272
1031728
2578477

87268
8801734
179359
87957

503191
8802569

A
B
A
A
A
A
A
A
A
B
A
A,B
B
A
A
B
A
A
B
A
A
B
B
C
A

15-02-97
19-12-91
04-07-89
12-04-94
31-05-91
17-06-92
10-07-92
10-07-92
19-01-89
15-12-94
13-01-89
15-03-89
15-11-91
06-03-92
06-03-92
30-11-94
21-02-95
02-02-89
05-02-97
08-03-89
01-02-89
17-06-96
01-03-95
15-04-96
11-01-89

WO 9311130 A 10-06-93 AU 2954392 A 28-06-93
EP 0621865 A
JP 7501804 T
US 5491229 A

02-11-94
23-02-95
13-02-96

Form PCT/ISA/210 (patent family annex) (July 1992)
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INTERNATIONAL SEARCH REPORT Inte nal Application No

PCT/EP 97/03036
A. CLASSIFICATION OF SUBJECT MATTER
IPC 6 A61K38/31

According to International Patent Classification ([PC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC 6 A61K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A GB 2 239 178 A (SANDOZ LTD) 26 June 1991 1-9
see the whole document

A WO 93 11130 A (SMITHKLINE BEECHAM PLC) 10 1-9
June 1993
cited in the application
see the whole document

A SHI E.A.: "Rapamycin enhances apoptosis 1-9
and increases sensitivity to cisplatin in
vitro"
CANCER RESEARCH,
vol. 55, 1 May 1995,
pages 1982-1988, XP002040888
see the whole document

Further documents are listed in the continuation of box C. MV Patent family members are listed in annex.

Special categories of cited documents: ^T' later document published after the international filing date
or priority date and not in conflict with the application but

A document defining the general state of the art which is not cited to understand the principle or theory underlying the
considered to be of particular relevance invention

'r' earlier document but published on or alter the international "X" document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

'L' document which may throw doubts on pnority claim(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another 'Y' document of particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

'0' document refernng to an oral disclosure, use, exhibition or document is combined with one or moic other such docu-
other means ments, such combination being obvious to a person skilled

'P' document published prior to the international filing date but in the art.
later than the priority date claimed '&* document member of the same patent family

Date of the actual completion of the internatonal search Date of mailing of the international search report

17 September 1997 0 1. 1 . 7
Name and mailing address of the ISA Authorized officer

European Patent Office, P.B. 5818 Patenllaan 2
NL - 2280 HV Rijswijk
Tel. (31- 70) 34-.204.0, Tx. 31 651 Cpo , Groenendij k, N
Fax: ('31-70) 340-3016 M

Form PCT.ISA121 (second sheet) (July 1992)
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INTERNATIONAL SEARCH REPORT

.arnational application No.

PCT/EP 97/ 03036

Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1, A Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Remark: Although claim(s) 2 - 5
is(are) directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged
effects of the'compound/composition.

2. lI Claims Nos,:
because they relate to parts of the International Application that do not comply with the prescribed requirements to such
an extent that no meaningful International Search can be carried out, specifically:

3. D Claims Nos,:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this intemational application, as follows:

1, ] As all required additional search fees were timely paid by the applicant, this International Search Report covers all
searchable claims.

2. As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee,

3. V As only some of the required additional search fees were timely paid by the applicant, this International Search Report
. covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest IZ]The additional search fees were accompanied by the applicant's protest.

H No protest accompanied the payment of additional search fees.

Form POTAiSA/21 0 (continuation of first sheet (1)) (July 1992)
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INTERNATIONAL SEARCH

information on patent family members

REPORT
nte nal Application No

PCT/EP 97/03036

Patent document Publica tion Patent family Publication
cited in search report date member(s) date

GB 2239178

WO 9311130 A

26-06-91

10-06-93

177788 A
618270 B

1001079 A
1328402 A
677449 A

9104115 A
1631 A
1632 A

3822557 A
93308 B

2617714 A
2208200 A,
1000172 B

16492 A
16592 A
61908 B

7048272 A
1031728 A
2578477 B

87268 A
8801734 A
179359 B
87957 B

503191 C
8802569 A

2954392 A
0621865 A
7501804 T
5491229 A

For PCT/ISA!210 (patent family anex( (July 1992)

15-02-97
19-12-91
04-07-89
12-04-94
31-05-91
17-06-92
10-07-92
10-07-92
19-01-89
15-12-94
13-01-89
15-03-89
15-11-91
06-03-92
06-03-92
30-11-94
21-02-95
02-02-89
05-02-97
08-03-89
01-02-89
17-06-96
01-03-95
15-04-96
11-01-89

28-06-93
02-11-94
23-02-95
13-02-96
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PATENT COOPERATION TRL iY

PCT REUDL 3£) JUN 1998

INTERNATIONAL PRELIMINARY EXAMINATION R iT

(PCT Article 36 and Rule 70)

Applicant's or agent's file reference FORlicant' FRH ACs fSee Notification of Transmittal of International

4-100-8322/A Preliminary Examination Report (Form PCT/IPEA/416)

International application No. International filing date (day/month/year) Priority date (daylmonth/year)

PCT/EP 97/ 03036 11/06/1997 11/06/1996
International Patent Classification (IPC) or national classification and IPC

A61K38/31

Applicant

NOVARTIS AG et al.

I. This international preliminary examination report has been prepared by this International Preliminary Examining
Authority and is transmitted to the applicant according to Article 36.

2. This REPORT consists of a total of sheets, including this cover sheet.

This report is also accompanied by ANNEXES, i.e., sheets of the description, claims andlor drawings which have
been amended and are the basis for this report and/or sheets contalning rectifications made before this Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consists of a total of sheets.

3. This report contains indications and corresponding pages relating to the following items:

I Basis of the report

II Priority

III D Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

IV Lack of unity of invention

V F7 Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability;,
n citations and explanations supporting such statement

VI C-] certain documents cited

VII Certain defects in the international application

VIII Certain observations on the international application

Date of submission of the demand Date of completion of this report

12/ 12/ 1997 2 6. 06.98a

Name and mailing address of the [PEA/ Authorized officer

D)European Patent Office
D-80298 Munich

Tel. (4 +49-89) 2399-0, Tx: 523656 epmu d ' I.--
__ ) Fax: (+ 49-89) 2399-4465 Telephone No. i . Ka efn

Feepon No 
KII 'I'sen

,317517MR)I I - . I
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT

intern, application No.

PCT/EP97/03036

I. Basis of the report

1. This report has been drawn up on the basis of (Replacement sheets which have been furnished to the receiving

Office in response to an invitation under Article 14 are referred to in this report as "originally filed" and are

not annexed to the report since they do not contain amendments.):

[x] the international application as originally filed.

[ ] the description,

[ the claims,

I the drawings,

pages
pages

pages

pages

as originally filed,
filed with the demand,

filed with the letter of _ _ _

filed with the letter of ....

as originally filed,

as amended under Article 19,

filed with the demand,

filed with the letter of _ _ _

filed with the letter of

sheets/fig

sheets/fig

sheets/fig

sheets/fig

as originally filed,

filed with the demand,

filed with the letter of

filed with the letter of

amendments have resulted in th

I the description, pages

] the claims, Nos.

] the drawings, sheets/fig

e cancellation of:

3. ] This report has been established as if (some of) the amendments had not been made, since they have been

considered to go beyond the disclosure as filed (Rule 70,2(c)):

4. Additional observations, if necessary:

Form PCT/IPEA/409 (sheet 1) (January 1994)

2. The
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intern, application No.

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP97/03036

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step and industrial applicability;

citations and explanations supporting such statement

1. STATEMENT

Novelty (N) Claims 1-9 YES

Claims NO

Inventive Step (IS) Claims 1-5,9 YES

Claims 6-8 NO

Industrial Applicability (IA) Claims 1-4,6-9 YES

Claims 5 NO

2. CITATIONS AND EXPLANATIONS

Reference is made to the following documents:

Dl:GB-A-2 239 178

D2:WO-A-93 11130

1) . None of the documents cited in the International Search

Report discloses the subject matter of the present

claims. Therefore, the novelty can be acknowledged.

2). Dl discloses the use of somatostatin analogues for the

treatment of cell hyperproliferation.

D2 discloses the use of a rapamycine derivative for the

treatment of cell hyperproliferation, see claims 9-10

and page page 13.

The combined teachings of D1 and D2 do not suggest a

synergistic effect of a combination of somatostatin and

rapamycin.

Therefore, the subject matter of claims 1-5 and 9 ap-

pears to involve an inventive step with respect to the

prior art cited in the International Search Report.

Claims 6-8, however, are not restricted to synergistic

combinations. In view of the fact that the

antihyperproliferative effect of both somatostatin and

Form PCT/iPEA/409 (sheet 2) (January 1994)
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Intern. application No.

INTERNATIONAL PRELIMINARY EXAMINATION REPORT PCT/EP97/03036

rapamycin are already known and, moreover, the

somatostatin derivatives used in accordance with claims

6-8 do not appear to be generally novel (cf. page 4 of

the description and claim 8), it appears that the treat-

ment of cell hyperproliferation with a combination of

somatostatin and rapamycin is obvious. Therefore, the

subject matter of claims 6-8 does not appear to involve

an inventive step.

3). For the assessment of the present claim 5 on the ques-

tion whether it is industrially applicable, no unified

criteria exist in the PCT. The patentability can also be

dependent upon the formulation of the claims. The EPO,

for example, does not recognize as industrially appli-

cable the subject-matter of claims to the use of a com-

pound in medical treatment, but may allow, however,

claims to a known compound for first use in medical

treatment and the use of such a compound for the

manufacture of a medicament for a new medical treatment.

Form PCTiIPEAi409 (sheet 3) (January 1994)
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PCT/EP97/03036

PATENT COOPERATION TREATY

PCT

NOTIFICATION OF ELECTION

(PCT Rule 61.2)

Date of mailing (day/month/year)

07 January 1998 (07.01.98)

From the INTERNATIONAL BUREAU

To:

United States Patent and Trademark
Office
(Box PCT)
Crystal Plaza 2
Washington, DC 20231
ETATS-UNIS D'AMERIQUE

in its capacity as elected Office

International application No. Applicant's or agent's file reference

PCT/EP97/03036 100-8322

International filing date (day/month/year) Priority date (day/month/year)

11 June 1997 (11.06.97) 11 June 1996 (11.06.96)

Applicant

WECKBECKER, Gisbert

1 The designated Office is hereby notified of its election made:

I in the demand filed with the International Preliminary Examining Authority on:

12 December 1997 (12,12.97)

-in a notice effecting later election filed with the International Bu eau on:

2.The election I was

D was not

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under
Rule 32.2(b).

Authorized officer

The International Bureau of WIPO

34, chemin des Colombettes Aino Metcalfe
1211 Geneva 20, Switzerland

Facsimile No.: (41-22) 740.14.35 Telephone No.: (41-22) 338.83.38

Form PCT/IB/331 (July 1992) 1826436

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 115



PATENT COOPERATION TRE/-,. Y -

From the INTERNATIONAL BUREAU

PCT
M/D

F I NDTICE INFORMING THE APPLICANT OF THE

CPMMUNICATION OF THE INTERNATIONAL
,pecialist APLICATION TO THE DESIGNATED OFFICES

(PCT Rule 47.1 (c), first sentence)

Date of mailing (day/month/year)

18 December 1997 (18.12.97)

WO 9//4731W
PCT/EP97/03036

Applicant's or agent's file reference

100-8322 IMPORTANT NOTICE

international application No. international filing date (day/month/year) Priority date (day/month/year)

PCT/EP97/03036 V / 11 June 1997 (11.06,97) 11 June 1996 (11,06,96)

Applicant
NOVARTIS AG et al

1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international applicatior
to the following designated Offices on the date indicated above as the date of mailing of this Notice:

AU,BR,CA,CN,EP,IL,JP,KP,KR,N0,PL,SK,US

In accordance with Rule 47.1(c), third sentence, those Offices will accept the present Notice as conclusive evidence that
the communication of the international application has duly taken place on the date of mailing indicated above and no copy
of the international application is required to be furnished by the applicant to the designated Office(s).

2. The following designated Offices have waived the requirement for such a communication at this time:

ALAMAPAT,AZBABBBGBYCHCUCZDEDKEAEEESF1,GB,GEGH,HU,IS,KEKGKZLC,
LKLRLSLT,LULVMDMGMKMNMWMX,NZOAPT,RORUSDSESGS1,TJTM,TRTT,UAUG
UZ,VN,YU,ZW

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)).

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on

18 December 1997 (18.12.97) under No. WO 97/47317

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2)

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority
date, a demand for international preliminary examination must be filed with the competent International Preliminary
Examining Authority before the expiration of 19 months from the priority date.

It is the applicant's sole responsibility to monitor the 19-month time limit.

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the
right to file a demand for international preliminary examination.

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1))

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office.

For further important information on the time limits and acts to be performed for entering the natierg has, ?ethey
Annex to Form PCTlB301 (Notification of Receipt of Record Copy) and V1

The International Bureau of WIPO Atoie f I

34, chemnin des Cnlombettes J. Za hra
1211 Geneva 20, Switzerland

Facsimile No. (41-22) 740.14.35 Telephone No. (41-22) 338.83.38

To:

ROTH, Bernhard, M.
Novartis AG
Patent- und Marken
Klybeckstrasse 141 + TM De
CH-4002 Basel
SUISSE 2 t

2 Dez. 1997 FD4

Form PCTIIB/308 (July 1996) 1806708
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Parent
Office

SppOP ,v.TY DOCUMENT

p09/194957PC't/EP 9 7 / 0 0 3 6

The Patent Office
Cardiff Road
Newport ,
Gwent L''O, ' .

1, the undersigned, being an officer duly authorised in accordance with Section 74(1) and (4)
of the Deregulation and Contracting Out Act 1994, to sign and issue certificates on behalf
of the Comptroller-General, hereby certify that annexed hereto is a true copy of the
documents as originally filed in connection with the patent application identified therein.

In accordance with the Patents (Companies Re-registration) Rules 1982, if a company named
in this certificate and any accompanying documents has re-registered under the Companies
Act 1980 with the same name as that with which it was registered immediately before re-
registration save for the substitution as, or inclusion as, the last part of the name of the
words "public limited company" or their equivalents in Welsh, references to the name of the
company in this certificate and any accompanying documents shall be treated as references
to the name with which it is so re-registered.

In accordance with the rules, the words "public limited company" may be replaced by p.l.c.,
plc, P.L.C. or PLC.

Re-registration under
subjects the company

the Companies Act does not constitute a new legal entity but merely
to certain additional company law rules.

Signed

Dated 2 MAY iso

An Executive Agency of the Department of Trade and Industry
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Patents Form 1/77

The

Pa...,s Act 1977

(Rules 16)

Request for grant o'a patent
(See the noteoh "ihe.backio'fthisform. You can also get
an explanatory leaflet from the Patent Office to help

you fill in this form)

P aten t 1.. j.... - -
Office

1 1JUN gThe Patent Office

Cardiff Road

S --,<4VED BY Yj. Newport

GJwen 14r Ln

1. Your reference 100-8322 ~aiJUN 199G'

2. Patent application number

(The Patent Office willfill in this part) 9612171.0

3. Full name, address and postcode of the or of SANDOZ LTD.
each applicant (underline all surnames) 35 Lichtstrasse

CH-4002 Basel
Switzerland

Patents ADP number (if you know it) 00703207001

If the applicant is a corporate body, give the Switzerland
country/state of its incorporation

4. Titel of the invention ORGANIC COMPOUNDS

5. Name of your agent (if you have one) B. A. Yorke & Co.

"Address for service" in the United Kingdom Coomb House
to which all correspondence should be sent 7 St. John's Road
(including the posteode) Isleworth, Middlesex TW7 6NH

Patents ADP number (if you know it) 1800001

6. If you are declaring priority from one or more Country Priority application number Date of filing
.. earlier patent applications, give the country (if you know it) (day/month/year)

and the date of filing of the or of each of these
earlier applications and (if you know it) the or

each application number

7. If this application is divided or otherwise Number of earlier application Date of filing
derived from a earlier UK application, (day /month /year)

give the number and the filing date of
the earlier application

8. Is a statement of inventorship and of right

to grant of a patent required in support of
this request? (Answer "Yes" if
a) any applicant named in part 3 is not an inventor, or
b) , there is an inventor who is not named as an

applicant, or

c) any named applicant is a corporate body.
See note (d) )

Yes

Patents Form 1/77

77
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Paterts Form 1/77

9. Enter the number of shee's for any :f th,.

following ictms you ae. filing with this foi~m.

Do not count copies of the same document

Continuation sheets of this form

Description 12

Claim(s) 1

Abstract

Drawing (s)

10. If you are also filing any of the following,

state how many against each items.

Priority documents

Translations of priority documents

Statemtent of inventorship and right
to grant of a patent (Patents Form 7/77)

Request for preliminary examination
and search (Patents Form 9/77)

Request for substantive examination

(Patents Form 10/77)

Any other documents

(please specify)

11. I/We request the grant of a patent on the basis of this application.

Signature B. A. Yorke & Co. Datc 07/06/1996

12. Name and daytime telephone number of

person to contact in the United Kingdom

Warning
After an application for a patent has been filed, the Comptroller of the Patent Office will consider whether publication
or communication of the invention should be prohibited or restricted under Section 22 of the Patents Act 1977. You
will be informed if it is necesary to prohibit or restrict your invention in this way. Furthermore, if you live in the
Un"Tted Kingdom, Section 23 of the Patent Act 1977 stops you from applying for a patent abroad without first getting
written permission form the Patent Office unless an application has been filed at least 6 weeks beforehand in the
United Kingdom for a patent for the same invention and either no direction prohibiting publication or
communication has been given, or any such direction has been revoked.

Notes
a) If you need help to fill in this form or you have any questions, please contact the Patent Office on 0645 500505

b) Write your answers in capital letters using black ink or you may type them.

c) If there is not enough space for all the relevant details on any part of this form, please continue on a separate
sheet of paper and write "see continuation sheet" in relevant part(s). Any continuation sheet should be
attached to this form.

d) If you have answered "Yes" Patents Form 7/77 will need to be filed.

e) Onqe you have filed in the form you must remember so sign and date it.

f) For details of the fee and ways to pay please contact the Patent Office.

Patents Form 1/77
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Case 100-8322

ORGANIC COMPOUNDS

The present invention relates to a pharmaceutical combination and its use in the

treatment of disorders associated with excess benign and malignant cell proliferation, e.g.

tumors or myointimal cell proliferation.

There is a continuing need for development of drugs having increased effectiveness

in inhibiting or slowing undesired cell proliferation, particularly in the cancer field and in

vasculopathies.

Accordingly, there is provided a composition comprising a somatostatin analogue or

derivative and rapamycin or a derivative thereof.

By "somatostatin analogues or derivatives" as used herein is meant any straight-chain

or cyclic polypeptide derived from that of the naturally occurring tetradecapeptide

somatostatin wherein one or more amino acid units have been omitted and/or replaced by

one or more other amino radical(s) and/or wherein one or more functional groups have

been replaced by one or more other functional groups and/or one or more groups have

been replaced by one or several other isosteric groups. In general, the term covers all

modified derivatives of the biologically active somatostatin tetradecapeptide which exhibit

a somatostatin-like activity, e.g. they bind to somatostatin receptors, particularly

somatostatin octapeptides.

Cyclic, bridge cyclic and straight-chain somatostatin analogues or derivatives are

known and have been described together with processes for their production e.g. in US

Patent Specifications 4,310,518 and 4,235,886, in European Patent Specifications EP-

A-1295; 23,192; 29,310; 29,579; 30,920; 31,303; 63,308; 70,021; 83,305; 215,171;

203,031; 214,872; 143,307; 298,732; 277,419 and in Belgian Patent Specification

BE-A-900,089, the contents thereof, in particular with respect to the compounds, being

incorporated herein by reference.
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Case 100-8322

Preferred somatostatin analogues or derivatives are:

A. Compounds of formula I

A' CH2 -S-Y 1  Y 2-S-CH2

N-CH-CO-B-C-D-E-NH-CH-G (1)

A

wherein

A is CI1 2alkyl, C7.10phenylalkyl or a group of formula RCO-,

whereby

i) R is hydrogen, C111alkyl, phenyl or C7 10phenylalkyl, or

ii) RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, NO2 NH a, OH,

C. 3alkyl and/or C1.3alkoxy; or

b) the residue of a natural or a synthetic cc-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

c) a dipeptide residue in which the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the ou-amino group of amino acid residues a) and b) and the N-terminal amino group

of dipeptide residues c) being optionally mono- or di-C1 12alkylated or substituted by

C,. alkanoyl;

A' is hydrogen or C. 3alkyl,

Y, and Y2 represent together a direct bond or

each of Y, and Y2 is hydrogen
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Case 100-8322

B is -Phe- optionally ring-substituted by halogen, NO 2, NH2, OH, C1 3alkyl and /or

C .3alkoxy (including pentafluoroalanine), or naphthylalanine

C is (L)-Trp- or (D)-Trp- optionally ct-N-methylated and optionally benzene-

ring-substituted by halogen, NO 2, NH2, OH, C1 3alkyl and/or C1 3alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly

E is Thr, Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

R 16

Rn1

/
-COOR 7, -CH 20RIo, -CON or -CO-N X1

R2

wherein

R7  is hydrogen or C1 3alkyl,

Ri 0 is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester,

R11 is hydrogen, C1.3alkyl, phenyl or C7.40phenyl-alkyl,

RJ2 is hydrogen, C1 3alkyl or a group of formula -CH(R 3)-X,

R13 is CH 2OH, -(CH 2)2-OH, -(CH 2)3-OH, or -CH(CH 3)OH or represents the substituent

attached to the c-carbon atom of a natural or synthetic a-amino acid (including

hydrogen) and

R14
/X is a group of formula -COOR-, -CH 2 OR10 or -CO-N
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wherein

R7 and R1o have the meanings given above,

R,4 is hydrogen or C1.3alkyl and

Rl5 is hydrogen, C1 .3alkyl, phenyl or C7.10phenylalkyl, and

R1 6 is hydrogen or hydroxy,

with the proviso that

when R, 2 is -CH(R13)-X, then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration,

in free form or in pharmaceutically acceptable salt or complex form.

Individual compounds of formula I suitable in accordance with the present invention are

the following somatostatin analogues:

a. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol

also known as octreotide

b. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2

c. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2

also known as vapreotide

d. (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2

e. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-C's-ThrNH 2

f. 3- (2 -(N aph thyl)-(D)Aa-Cs-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2
also known as lanreotide
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g,. (D)Phe-Cy s-Tyr-(D)Trp-Ly s-Val-Cys-D-Nal-NH,

h. 3- (2-naphthyl)-Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys- 3-Nal-NH 2

i. (D)Phe-Cys-p3-Nal-(D)Trp-Lys-Val-Cys-Thr-NH

j. (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH 2

k. (D)Phe-Cys-Tyr-(D)Trp-Lys-Cys-Thr-NH 2

B. Further compounds suitable for use in accordance with the present invention are:

cyclo [-Asn-Phe-Phe-DTrp-Lys-Thr-Phe-Gaba-],

cyclo(Asu-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Tyr-Thr-Ser), and

(D)Nal-G u-Tyr-(D)Trp-Lys-Val-Lys-Thr-NH 2

Octreotide is preferred.

Compounds of formula I may exist e.g. in free form, salt form or in the form of

complexes thereof. Acid addition salts may be formed with e.g. organic acids, polymeric

acids and inorganic acids. Such acid addition salt forms include e.g. the hydrochlorides

and acetates. Complexes are e.g. formed from compounds of the invention on addition of

inorganic substances, e.g. inorganic salts or hydroxides such as Ca- and Zn-salts, and/or an

addition of polymeric organic substances.

Rapamycin is a known macrolide antibiotic produced by Streptomyces

hvcroscopicus, ha'ing the structure depicted in Formula A:
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41

38 7

'24
5,. 32 " 0

7 0 28 OH (A)

.20 2 24

19 21

See, e.g., McAlpine, J.B., et al, J. Antibiotics (1991) 44: 688; Schreiber, S.L., et al.,

J. Am. Chem. Soc. (1991) 113: 7433; US Patent No. 3 929 992. Numerous derivatives

of rapamycin are known. One group of derivatives are alkylated derivatives of rapamycin

having the structure of Formula 1:

yj

R'O 0
37

2 32
N

S L,, r (I "
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X is (H,H) or 0;

Y is (H,OH) or 0;

R1 and R2 are independently selected from

H, alkyl, thioalkyl, arylalkyl, hydroxyalkyl, dihydroxyalkyl,

hydroxyalkylarylalkyl, dihydroxyalkylarylalkyl, alkoxyalkyl, acyloxyalkyl,

aminoalkyl, alkylaminoalkyl, alkoxycarbonylaminoalkyl, acylaminoalkyl,

arylsulfonamidoalkyl, allyI, dihydroxyalkylallyl, dioxolanylallyl, and (R) 3Si

where each R3 is independently selected from H, methyl, ethyl, isopropyl, t-butyl,

and phenyl; wherein "alk-" or "alkyl" refers to C1.6alkyl, branched or linear

preferably C1.3alkyl, in which the carbon chain may be optionally interrupted by

an ether (-0-) linkage; and

R4 is methyl or R4 and R' together form C2.6alkyl;

provided that R' and R2 are not both H; and

provided that where R' is (R3)3Si, X and Y are not both 0.

Such compounds are disclosed in WO 94/09010 the contents of which, in particular

with respect to the compounds, are incorporated herein by reference.

A preferred compound is e.g. 40-0-(2-hydroxy)ethyl-rapamycin (referred thereafter

as Compound B).

Further rapamycin derivatives are known, e.g. carboxylic acid esters such as

disclosed in WO 92/05179, amide esters such as disclosed in US 5 118 677, carbamates

such as described in US 5 118 678, fluorinated esters such as disclosed in US 5 100 883,

acetals, e.g. in US 5 151 413, silyl ethers, e.g. in US 5 120 842, arylsulfonates and

sulfamates, e.g. in US 5 177 203, derivatives wherein the methoxy group at the

position 16 is replaced with alkynyloxy, e.g. in WO 95/16691 and further derivatives such
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as disclosed in WO 95/14023, all incorporated herein by reference.

Rapamycin and above mentioned derivatives have been shown to have potent

immunosuppressant properties. Rapamycin has also been shown to inhibit smooth muscle

cell proliferation and to inhibit cancer growth..

Somatostatin analogues, e.g. octreotide, vapreotide and lanreotide, have been

disclosed i.a. to inhibit growth hormone secretion and to have an inhibiting effect on

malignant tumor growth, e.g. in breast cancer. Octreotide and lanreotide have also been

disclosed to inhibit smooth muscle cell proliferation.

In accordance with the invention, it has now surprisingly been found that a

combination of 2 active ingredients believed to act on basically different mechanisms such

as a somatostatin analogue or derivative and rapamycin or a derivative thereof, can be

combined and synergize in the inhibition of cell proliferation.

In accordance with the particular findings of the present invention, there is provided

in a first aspect:

1. A method for inhibiting cell proliferation in a subject in need of such treatment which

comprises administering to such subject a therapeutically effective amount of a

somatostatin analogue or derivative and rapamycin or a derivative thereof.

In the method of the invention as defined above, the composition of the invention is

particularly useful for the treatment of malignant tumor growth, e.g. breast, lung,

GEP tumors, pituitary adenomas, lymphomas, etc., for the treatment of proliferative

diseases, e.g. restenosis, injury after a procedure such as angioplasty, transplant

vasculopathies, for example atherosclerosis, and chronic rejection of various tissues and

organs such as heart, kidney, pancreas, lung, liver and combined heart-lung.

2. A kit or package for inhibiting cell proliferation, e.g. for use in a method as indicated
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above, said kit or package including a pharmaceutical composition comprising a

somatostatin analogue or derivative and a pharmaceutical composition comprising

rapamycin or a derivative thereof. The kit or package may also contain instructions to

use the pharmaceutical compositions in accordance with the present invention.

3. A therapeutic composition for inhibiting cell proliferation, e.g. for use in a method as

indicated above, in a subject which comprises a somatostatin analogue or derivative

and rapamycin or a derivative thereof.

Utility of the composition in the treatment of disorders and diseases as hereinbefore

specified, may be demonstrated for example in accordance with the method hereinafter

described.

Method

AR42J cell cultures are propagated in DMEM supplemented with 10 % fetal calf

serum (FCS) at 5 % CO 2. Cells are grown in the absence of antibiotics or antifungal

agents. Subconfluent AR42J cells growing in DMEM and supplemented with 10 % FCS

are trypsinized, diluted in DMEM + 2.5 % FCS and seeded in uncoated 96-well plates

(5'000 to 10'000 cells per well in 180 pl). After a 48-hr incubation period (Day 0), the

number of cells in a separate control plate is determined both by counting cells in a

Coulter counter and by the sulforhodamine B (SRB) staining assay. The cells are then

exposed either to the somatostatin analogue alone, e.g. octreotide, or to rapamycin or a

derivative thereof-alone or to a combination of the somatostatin analogue and rapamycin

or its derivative up to 5 days at various concentrations. Total drug exposure lasts for up

to 5 days following the first addition and SRB analysis as described above is performed

e.g. on day 2 and day 5. Growth is determined as difference in absorbance (OD) between

day 0 and day x values (= delta OD). Calculations are made based on the fractional

product method of Webb (Valeriote and Lin, 1975; Cory and Carter, 1986; Berenbaum,

J. Theor. Biol. 114: 413-431, 1985) and the method by Chou and Talalay

(Adv. Enz. Regul. 22: 27-55, 1984). If the measured cell growth (% of control)
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is < to the calculated cell growth, this shows evidence for a synergistic effect. Under

these conditions a combination of a somatostatin analogue at a concentration of from 1010

to 10.6 M with rapamycin or its derivative at a concentration of from 1 to 1000 nM

significantly inhibits the growth of the tumor cells.

In this assay, the following results are obtained with octreotide alone, Compound B

alone and a combination of octreotide and Compound B. The synergy according to the

Webb Method is confirmed by using the Chou-Talalay Method.

Cell Growth (% of CONTROL)

Concentration Cell Growth Observed Calculated
(nM) (AOD) (%) (Webb Method)

_(%) (7)
Control 664-+9 100

Octreotide 1.2 397 ± 16 59.8

Compound B 12.0 420 ± 12 63.3

Octreotide 1.2
+ + 103 ± 5 15.6 37.9

Compound B 12.0

In this invention, the somatostatin analogue or derivative and rapamycin or a

derivative are preferably administered as pharmaceutical compositions. Rapamycin and its

derivatives are -preferably administered per os and the somatostatin analogue or derivative

is preferably administered parenterally, e.g by infusion. The somatostatin analogue or

derivative may also be administered in a slow release form. The administration of each

component of the combination may take place either simultaneously or sequentially, e.g.

rapamycin or Compound B may be administered at first followed later, e.g. 8 to 24 hours

later, by the somatostatin compound.
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The amount of each component administered is determined taking into account

various factors such as the etiology and severity of the disease, and the patient's condition.

Rapamycin and its derivatives may conveniently be administered at doses which are in the

range used in immunosuppressive applications such as prevention and treatment of

graft vs. host disease, transplant rejection or autoimmune diseases e.g. at a daily dosage

from about 0.5 to 500 mg as a single dose or in divided doses. The somatostatin analogue

or derivative may be administered, e.g. subcutaneously, in a dosage range of about 100 pg

to 10 mg per day as a single dose or in divided doses. Thus octreotide may be

administered at a dose of from 0.2 mg to 10 mg twice or three times daily. The

combination of the somatostatin analogue with rapamycin or its derivative enables to

maximize the antiproliferative effect.

The invention contemplates that the active ingredients discussed herein may be

utilized in combination with diluents and other carriers, for oral or parenteral

administration, or may be delivered by any conventional delivery system.

Formulation Examples:

A. Somatostatin Formulations:

1. Ampoules

Octreotide 0.5 mg

Mannitol 45.0 mg

Lactic acid (.88%) 3.4 mg

Sodium hydrogeno-

carbonate to pH 4.2

Water (inject.grade) to I ml

Carbon dioxide q.s.
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2. Biodegradable sustained release formulation:

Octreotide Acetate 4.65 %

Poly(DL-lactide-co-glycolide) 78.35 %

Sterile Mannitol 17 %

Vehicle: Carboxymethylcellulose

Mannitol

Water for injection

0.5 %

0.6 %

98.9 %

(by weight)

(by weight)

B. Rapamycin (or derivative thereof) formulation: e.g. capsules

Ethanol

1,2-propylene glycol

Refined oil

Cremophor RH40

Rapamycin

Total

20.0 mg

81.0rg

121.5mg

202.5mg

20.0mg

500 mg
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CLAIMS

1. A method for inhibiting cell proliferation in a subject in need of such treatment which

comprises administering to such subject a therapeutically effective amount of a

somatostatin analogue or derivative and rapamycin or a derivative thereof.

2. A kit or package for inhibiting cell proliferation, said kit or package including a

pharmaceutical composition comprising a somatostatin analogue or derivative and a

pharmaceutical composition comprising rapamycin or a derivative thereof.

3. A therapeutic composition for inhibiting cell proliferation which comprises a

somatostatin analogue or derivative and rapamycin or a derivative thereof.

4. The use of a somatostatin analogue or derivative in combination with rapamycin or a

derivative thereof for inhibiting cell proliferation.

5. A method, kit, composition or use according to claim 1, 2, 3 or 4, wherein the

somatostatin analogue or derivative is a somatostatin octapeptide, preferably a

compound of formula I substantially as hereinbefore defined and/or described.

6. A method, kit, composition or use according to claim 1, 2, 3 or 4, wherein the

rapamycin derivative is Compound B substantially as hereinbefore defined and/or

described. -

6300/B W/RE/m \data\wp\doc\8322nabw wpc
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ORGANIC COMPOUNDS

The present invention relates to a pharmaceutical combination and its use in the

treatment of disorders associated with excess benign and malignant cell proliferation, e.g.

tumors or myointimal cell proliferation.

There is a continuing need for development of drugs having increased effectiveness

in inhibiting or slowing undesired cell proliferation, particularly in the cancer field and in

vasculopathies.

Accordingly, there is provided a composition comprising a somatostatin analogue or

derivative and rapamycin or a derivative thereof.

By "somatostatin analogues or derivatives" as used herein is meant any straight-chain

or cyclic polypeptide derived from that of the naturally occurring tetradecapeptide

somatostatin wherein one or more amino acid units have been omitted andlor replaced by

one or more other amino radical(s) andlor wherein one or more functional groups have

been replaced by one or more other functional groups and/or one or more groups have

been replaced by one or several other isosteric groups. In general, the term covers all

modified derivatives of the biologically active somatostatin tetradecapeptide which exhibit

a somatostatin-like activity, e.g. they bind to somatostatin receptors.

Cyclic, bridge cyclic and straight-chain somatostatin analogues or derivatives are

known and have been described together with processes for their production e.g. in US

Patent Specifications 4,310,518 and 4,235,886, in European Patent Specifications EP-

A-1295; 23,192; 29,310; 29,579; 30,920; 31,303; 63,308; 70,021; 83,305; 215,171;

203,031; 214,872;, 143,307; 298,732; 277,419 and in Belgian Patent Specification

BE-A-900,089, the contents thereof, in particular with respect to the compounds, being

incorporated herein by reference.
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Preferred somatostatin analogues or derivatives are:

Compounds of formula I

A' CH 2-S-Y, Y2-S-CH2

N-CH-CO-B-C-D-E-NH-CH-G (I)/
A

wherein

A is C_1 2alkyl, C7T10phenylalkyl or a group of formula RCO-,

whereby

i) R is hydrogen, C1 ,alkyl, phenyl or C- 10phenylalkyl, or

ii) RCO- is

a) a D-phenylalanine residue optionally ring-substituted by halogen, NO, NH 2, OH,

C1 3alkyl and/or C1 3alkoxy; or

b) the residue of a natural or a synthetic ot-amino-acid other than defined under a)

above, or of a corresponding D-amino acid, or

c) a dipeptide residue in which the individual amino acid residues are the same or

different and are selected from those defined under a) and/or b) above,

the (x-amino group of amino acid residues a) and b) and the N-terminal amino group

of dipeptide residues c) being optionally mono- or di-C1 -2alkylated or substituted by

C,_ alkanoyl;

A' is hydrogen or C1.3alkyl,

Y1 and Y2 represent together a direct bond or

each of Y, and Y2 is hydrogen
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B is -Phe- optionally ring-substituted by halogen, NO, NH2, OH, C. 3alkyl and /or

C1 3alkoxy (including pentafluoroalanine), or naphthylalanine

C is (L)-Trp- or (D)-Trp- optionally a-N-methylated and optionally benzene-

ring-substituted by halogen, NO2, NH,, OH, C,-3alkyl and/or C1 _alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-aminocyclohexylGly

E is Thr, Ser, Val, Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid residue

G is a group of formula

R16

/

-COOR7, -CH 2ORI0, -CON or -CO-N X1

R12

wherein

R7  is hydrogen or C1 3alkyl,

RIO is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolysable ester,

R1  is hydrogen, C1.3alkyl, phenyl or C7 .,0phenyl-alkyl,

R12 is hydrogen, C1 3alkyl or a group of formula -CH(R 3)-X1,

R 13 is CHOH, -(CH 2)2-OH, -(CH2) 3-OH, or -CH(CH3)OH or represents the substituent

attached to the a-carbon atom of a natural or synthetic o-amino acid (including

hydrogen) and

R 1 4

X, is a group of formula -COORT, -CH20R,, or -CO-N

R15
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wherein

R, and R10 have the meanings given above,

R1, is hydrogen or C,. 3alkyl and

R1, is hydrogen, C1 3alkyl, phenyl or C7. 10phenylalkyl, and

R 16 is hydrogen or hydroxy,

with the proviso that

when R, 2 is -CH(R 3)-X then R,, is hydrogen or methyl,

wherein the residues B, D and E have the L-configuration, and the residues in the 2- and

7-position each independently have the (L)- or (D)- configuration,

in free form or in pharmaceutically acceptable salt or complex form.

Individual compounds of formula I suitable in accordance with the present invention are

the following somatostatin analogues:

a. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol

also known as octreotide

b. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2

C. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2

also known as vapreotide

d. (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2

e. (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2

f. 3-(2-(Naphthyl)-(D)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2

also known as lanreotide
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g. (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-3-Nal-NH 2

h. 3-(2-naphthyl)-Ala-Cys-Tyr-(D)Trp-Lys-Vat-Cys-3-Nal-NH 2

(D)Phe-Cys- P-Nal-(D)Trp-Lys-Val-Cys-Thr-NH 2

j. (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH2

k. (D)Phe-Cvs-Tyr-(D)Trp-Lys-Cys-Thr-NH

Further compounds suitable for use in accordance with the present invention are:

cyclo [-Asn-Phe-Phe-DTrp-Lys-Thr-Phe-Gaba-],

cyclo(Asu-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Tyr-Thr-Ser), and

(D)Na]-Glu-Tyr-(D)Trp-Lys-Val-Lys-Thr-NH 2

Octreotide is preferred.

Compounds of formula I may exist e.g. in free form, salt form or in the form of

complexes thereof. Acid addition salts may be formed with e.g. organic acids, polymeric

acids and inorganic acids. Such acid addition salt forms include e.g. the hydrochlorides

and acetates. Complexes are e.g. formed from compounds of the invention on addition of

inorganic substances, e.g. inorganic salts or hydroxides such as Ca- and Zn-salts, and/or an

addition of polymeric organic substances.

Further preferred somatostatin analogues or derivatives are e.g. the somatostatin

compounds disclosed in PCT/EP96/02840 (filed on 28.6.1996), the contents thereof, in

particular with respect to the compounds, being incorporated herein by reference.
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6 Case 100-8348

Examples of such compounds are somatostatin analogues comprising the amino acid

sequence of formula (III)

-(D/L)Trp-Lys-X -X2-

wherein X, is a radical of formula (a) or (b)

-NH-CH-CO-I

CH-O-CH 2-R1
ICH 

3

(III)

-NH-CH-CO-1
OH 2

R2

wherein R1 is optionally substituted phenyl,

R2 is -Z,-CH 2-R1, -CH 2-CO-O-CH2-R,

@ O-CH 2-R1 OOH

CH 2 "R1

wherein Z1 is 0 or S,
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X2  is an ou-amino acid having an aromatic residue on the CQ side chain, or

an amino acid unit, selected from Dab, Dpr, Dpm, His,(Bzl)HyPro,

thienyl-Ala, cyclohexyl-Ala and t.-butyl-Ala,

the residue Lys of said sequence corresponding to the residue Lys9 of the native

somatostatin- 14.

Rapamycin is a known macrolide antibiotic produced by Streptomyces

hygroscopicus, having the structure depicted in Formula A:

See, e.g., McAlpine, J.B., et al., J. Antibiotics (1991) 44: 688; Schreiber, S.L., et

al., J. Am. Chem. Soc. (1991) 113: 7433; US Patent No. 3 929 992. Numerous

derivatives of rapamycin are known. One group of derivatives are alkylated derivatives of

rapamycin having the structure of Formula II:
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x II 27 (II)

I O H  
25

1z 23
1 -0 o •0

X is (H,H) or 0;

Y is (H,OH) or 0;

R' and R2 are independently selected from

H, alkyl, thioalkyl, arylalkyl, hydroxyalkyl, dihydroxyalkyl,

hydroxyalkylarylalkyl, dihydroxyalkylarylalkyl, alkoxyalkyl, acyloxyalkyl,

aminoalkyl, alkylaminoalkyl, alkoxycarbonylaminoalkyl, acylaminoalkyl,

arylsulfonamidoalkyl, allyl, dihydroxyalkylallyl, dioxolanylallyl, and (R3)3Si

where each R3 is independently selected from H, methyl, ethyl, isopropyl, t-butyl,

and phenyl; wherein "alk-" or "alkyl" refers to Ct.6alkyl, branched or linear

preferably C, 3alkyl, in which the carbon chain may be optionally interrupted by

an ether (-0-) linkage; and

R4 is methyl or R4 and R' together form C2.6alkyl;

provided that R' and R2 are not both H; and

provided that where R' is (R3)3Si, X and Y are not both 0.
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Such compounds are disclosed in WO 94/09010 the contents of which, in particular

with respect to the compounds, are. incorporated herein by reference.

A preferred compound is e.g. 40-O-(2-hydroxy)ethyl-rapamycin (referred thereafter

as Compound B).

Further preferred rapamycin derivatives are e.g. those disclosed in PCT/EP96/02441

(filed on 5.6.1996), the contents thereof, in particular with respect to the compounds, being

incorporated herein by reference. Particularly preferred are 32-deoxo-rapamycin,

16-O-pent-2-ynyl-32-deoxo-rapamycin and 16-O-pent-2-ynyl-32-(S)-dihydro-rapamycin.

Further rapamycin derivatives are known, e.g. carboxylic acid esters such as

disclosed in WO 92/05179, amide esters such as disclosed in US 5 118 677, carbamates

such as described in US 5 118 678, fluorinated esters such as disclosed in US 5 100 883,

acetals, e.g. in US 5 151 413, silyl ethers., e.g. in US 5 120 842, arylsulfonates and

sulfamates, e.g. in US 5 177 203, derivatives wherein the methoxy group at the

position 16 is replaced with alkynyloxy, e.g. in WO 95/16691 and further derivatives such

as disclosed in WO 95/14023, all incorporated herein by reference.

Rapamycin and above mentioned derivatives have been shown to have potent

immunosuppressant properties. Rapamycin has also been shown to inhibit smooth muscle

cell proliferation and to inhibit cancer growth..

Somatostatin analogues, e.g. octreotide, vapreotide and lanreotide, have been

disclosed i.a. to inhibit growth hormone secretion and to have an inhibiting effect on

malignant tumor growth, e.g. in breast cancer. Octreotide and lanreotide have also been

disclosed to inhibit smooth muscle cell proliferation.

In accordance with the invention, it has now surprisingly been found that a

combination of 2 active ingredients believed to act on basically different mechanisms such

as a somatostatin analogue or derivative and rapamycin or a derivative thereof, can be
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combined and synergize in the inhibition of cell proliferation.

In accordance with the particular findings of the present invention, there is provided

in a first aspect:

1. A method for inhibiting cell proliferation in a subject in need of such treatment which

comprises administering to such subject a therapeutically effective amount of a

somatostatin analogue or derivative and rapamycin or a derivative thereof.

In the method of the invention as defined above, the composition of the invention is

particularly useful for the treatment of malignant tumor growth, e.g. breast, lung,

GEP tumors, pituitary adenomas, lymphomas, etc., for the treatment of proliferative

diseases, e.g. restenosis, injury after a procedure such as angioplasty, transplant

vasculopathies, for example atherosclerosis, and chronic rejection of various tissues and

organs such as heart, kidney, pancreas, lung, liver and combined heart-lung.

2. A kit or package for inhibiting cell proliferation, e.g. for use in a method as indicated

above, said kit or package including a pharmaceutical composition comprising a

somatostatin analogue or derivative and a pharmaceutical composition comprising

rapamycin or a derivative thereof. The kit or package may also contain instructions to

use the pharmaceutical compositions in accordance with the present invention.

3. A therapeutic composition for inhibiting cell proliferation, e.g. for use in a method as

indicated above, in a subject which comprises a somatostatin analogue or derivative

and rapamycin or a derivative thereof.

Utility of the composition in the treatment of disorders and diseases as hereinbefore

specified, may be demonstrated for example in accordance with the method hereinafter

described.
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Method

AR42J cell cultures are propagated in DMEM supplemented with 10 % fetal calf

serum (FCS) at 5 % C0 2. Cells are grown in the absence of antibiotics or antifungal

agents. Subconfluent AR42J cells growing in DMEM and supplemented with 10 % FCS

are trypsinized, diluted in DMEM + 2.5 % FCS and seeded in uncoated 96-well plates

(5'000 to 10'000 cells per well in 180 pl). After a 48-hr incubation period (Day 0), the

number of cells in a separate control plate is determined both by counting cells in a

Coulter counter and by the sulforhodamine B (SRB) staining assay. The cells are then

exposed either to the somatostatin analogue alone, e.g. octreotide, or to rapamycin or a

derivative thereof alone or to a combination of the somatostatin analogue and rapamycin

or its derivative up to 5 days at various concentrations. Total drug exposure lasts for up

to 5 days following the first addition and SRB analysis as described above is performed

e.g. on day 2 and day 5. Growth is determined as difference in absorbance (OD) between

day 0 and day x values (= delta OD). Calculations are made based on the fractional

product method of Webb (Valeriote and Lin, 1975; Cory and Carter, 1986; Berenbaum,

J. Theor. Biol. 114: 413-431, 1985) and the method by Chou and Talalay

(Adv. Enz. Regul. 22: 27-55, 1984). If the measured cell growth (% of control)

is < to the calculated cell growth, this shows evidence for a synergistic effect. Under

these conditions a combination of a somatostatin analogue at a concentration of from 10" °

to 10-6 M with rapamycin or its derivative at a concentration of from I to 1000 nM

significantly inhibits the growth of the tumor cells.

In this assay, the following results are obtained with octreotide alone, Compound B

alone and a combination of octreotide and Compound B. The synergy according to the

Webb Method is confirmed by using the Chou-Talalay Method.
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Cell Growth (% of CONTROL)

Concentration Cell Growth Observed Calculated
(nM) (AOD) (%) (Webb Method)

(%) (%1)

Control 664 ± 9 100

Octreotide 1.2 397 ± 16 59.8

Compound B 12.0 420 ± 12 63.3

Octreotide 1.2
+ + 103 -+ 5 15.6 37.9

Compound B 12.0

In this invention, the somatostatin analogue or derivative and rapamycin or a

derivative are preferably administered as pharmaceutical compositions. Rapamycin and its

derivatives are preferably administered per os and the somatostatin analogue or derivative

is preferably administered parenterally, e.g by infusion. The somatostatin analogue or

derivative may also be administered in a slow release form. The administration of each

component of the combination may take place either simultaneously or sequentially, e.g.

rapamycin or Compound B may be administered at first followed later, e.g. 8 to 24 hours

later, by the somatostatin compound.

The amount of each component administered is determined taking into account

various factors such as the etiology and severity of the disease, and the patient's condition,

Rapamycin and its derivatives may conveniently be administered at doses which are in the

range used in immunosuppressive applications such as prevention and treatment of

graft vs. host disease, transplant rejection or autoimmune diseases e.g. at a daily dosage

from about 0.5 to 500 mg as a single dose or in divided doses. The somatostatin analogue

or derivative may be administered, e.g. subcutaneously, in a dosage range of about 100 lag

to 10 mg per day as a single dose or in divided doses. Thus octreotide may be

administered at a dose of from 0.2 mg to 10 mg twice or three times daily. The

combination of the somatostatin analogue with rapamycin or its derivative enables to
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maximize the antiproliferative effect.

The invention contemplates that the active ingredients discussed herein may be

utilized in combination with diluents and other carriers, for oral or parenteral

administration, or may be delivered by any conventional delivery system.

Formulation Examples:

A. Somatostatin Formulations:

1. Ampoules

Octreotide

Mannitol

Lactic acid (88%)

Sodium hydrogeno-

carbonate

Water (inject.grade)

Carbon dioxide

0.5 mg

45.0 mg

3.4 mg

to pH 4.2

to 1 ml

q.s.

2. Biodegradable sustained release formulation:

Octreotide Acetate 4.65 %

Poly(DL-lactide-co-glycolide) 78.35 %

Sterile Mannitol 17 %

Vehicle: Carboxymethylcellulose 0.5 %

Mannitol 0.6 %

Water for injection 98.9 %

(by weight)

(by weight)
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B. Rapamvcin (or derivative thereof) formulation: e.g. capsules

Ethanol

1,2-propylene glycol

Refined oil

Cremophor RH40

Rapamycin

Total

20.0 mg

81.0mg

121.5mg

202.5mg

20.0mg

500 mg
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CLAIMS

1. A method for inhibiting cell proliferation in a subject in need of such treatment which

comprises administering to such subject a therapeutically effective amount of a

somatostatin analogue or derivative and rapamycin or a derivative thereof.

2. A kit or package for inhibiting cell proliferation, said kit or package including a

pharmaceutical composition comprising a somatostatin analogue or derivative and a

pharmaceutical composition comprising rapamycin or a derivative thereof.

3. A therapeutic composition for inhibiting cell proliferation which comprises a

somatostatin analogue or derivative and rapamycin or a derivative thereof.

4. The use of a somatostatin analogue or derivative in combination with rapamycin or a

derivative thereof for inhibiting cell proliferation.

5. A method, kit, composition or use according to claim 1, 2, 3 or 4, wherein the

somatostatin analogue or derivative is a somatostatin octapeptide, preferably a

compound of formula I, substantially as hereinbefore defined and/or described.

6. A method, kit, composition or use according to claim 1, 2, 3 or 4, wherein the

rapamycin derivative is Compound B or a somatostatin analogue comprising the amino

acid sequence of formula III substantially as hereinbefore defined and/or described.

6300/B W/RE n\data\wp\doc\8348nabw.wpc
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INTERNATIONAL APPLICATION NO: PCT/EP 97/03036
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U.S. APPLICATION NO: 0,9/194,957

35 USC §371 DATE: 7 DECEMBER 1998

/

;Z:~,V~ 7.o

FOR: COMBINATION OF A SOMATOSTATIN ANALOGUE AND A
RAPAMYCIN

Assistant Commissioner for Patents
Washington, D.C. 20231

SECOND PRELIMINARY AMENDMENT AND CITATION OF PRIOR ART

Please amend the subject application as follows:

IN THE SPECIFICATION

Page 2, line 20; after "hydrogen", inserta comma.

Page 3, line 4; after "4-aminocyclohexylGly", inert a comma.

Page 3, line 5; after "residue", inse a comma.
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CERTIFICATE OF MAILING

I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the United
States Postal Service on the date shown below with sufficient postage as first class mail in an envelope addressed to the: Assistant
Commissioner for Patents, Washington, D.C. 20231.

Joseph J. Borovian .... May 10, 1999
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Page 3, line 11; change "hydrolysable" to -- hydrolyzable

Page 3, line 12; after "or", chafge "C7.mophenyl-alkyl" to --C7.lophenylalkyl

Page 4, line 3; after "C1 3alkyl", def6e"and" and insert a comma.

Page 4, line 7; before "then", ins 64 a comma.

Page 5, line 12; chq4ne "an" to -- on--.

Page 5, line 17; after the amino acid sequence set forth, insert a period.

Page 7, line 18; after "para", inse'-- position

Page 14, line 23; chare "5'000 to 10'000" to -- 5,000 to 10,000

Page 15, line 8; after "<", inse/'-- compared

Page 16, line 13; after "ml", inse4'a comma.

Page 16, line 16; after "weeks", insert comma, and after "tumor", change "size" to

-- sizes --.

Page 16, line 18; after "tumors", in ert --that

Page 17, line 6; chage "localisation" to -- localization

Page 17, line 10; ch-4ge "tumour" to -- tumor--.

Page 17, line 11; after "Preferably", ins/rt a comma.

Abstract page; re-number laid page as -- Page 28--.

09/194,957 - 2 - 4-100-8322/A/PCT,
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IN THE CLAIMS

Please cancel Clai 5.

Claim 7; please insert a comma at the following occurrences:

Page 25, line 2, a/er ''hydrogen";

Page 25, line 7, after "4-aminocyclohexylGly";

Page 25, line 8, after "esidue";

Page 26, line 8, before Ien"; and

Page 26, line 10, after '.onfiguration".

Claim 7, Page 26, line 4; er "Cl_3alkyl", delete "and" and insert a comma.

Claim 7, Page 26; relo ate the "or" at the bottom of the page to between the

formulae.

Please add the following new claims:

-- 10. A pharmaceutical composition compri g a pharmaceutically acceptable carrier and
a therapeutically effective amount of: 1)c mp of the somatostatin class, in free form
or in pharmaceutically acceptable saltf rm; and 2) a rapamycin macrolide. --

-- 11. A pharmaceutical comp sition according to claim 10 wherein the compound of the

somatostatin class is a compou d of formula I

A CH 2-' -Y 1  Y 2-S- CH2I' \ , Ir 1 2

N-CH-Cd-B-C-D-E-NH-CH-G
/ \ \

4-100-8322/A/PCT09/194,957 -3-
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wherein

A is Cl_12alkyl, 7.1ophenylalkyl or a group of formula RCO-, where

i) R is hydrogen, C.. 11alkyl, phenyl or C7.iophenylalkyl, or

ii) RCO- is

a) a D-phenylalanirt residue optionally ring-substituted by halogen, NO2, NH 2,

OH, C1_3alkyl and or C1_3alkoxy; or

b) the residue of a natural or a synthetic c-amino-acid other than defined under

a) above, or of a c espo ding D-amino acid, or

c) a dipeptide residue i whic the i dividual amino acid residues are the same

or different and are s lected ro those defined under a) and/or b) above,

the a-amino group of amino acid re idues )and b) and the N-terminal amino/
group of dipeptide residues c) being optionally mono- or di-Cl-12alkylated or

substituted by C1.8alkanoyl;

A' is hydrogen or C1_3alkyl,

Yj and Y2 represent together a d rect bond or each of Y1 and Y2 is hydrogen,

B is -Phe- optionally ring-subs ituted by halogen, NO2, NH 2, OH, C1_3alkyl and/or

C1.3alkoxy (including pentafl roalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or (D)-Trp- optionall ca-N-methylated and optionally benzene-

ring-substituted by halogen, NO, NH2, OH, C1.3alkyl and/or C1.3alkoxy,

D is Lys, 4-aminocyclohexylAla or\ \aminocyclohexylGly,

09/194,957 4 4-100-8322/A/PCT
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E is Thr, Ser, Val,Tyr, lie, Leu or an aminobutyric or aminoisobutyric acid

residue, and

G is a group of form la

R 16

-COOR 7, -CH2OR 1 ,-CO< or -CO-N X
R121

where

R 7  is hydrogen or Cl 3alkyl, i

R10 is hydrogen or the residu, of a 1Ysiologically acceptable, physiologically

hydrolyzable ester,

R11  is hydrogen, Cl_.3alkyl, phe iyl or C7 _lophenylalkyl,

R12 is hydrogen, C1 .3alkyl or a g~oup of formula -CH(R 1 3)-Xl, where

R13  is CH 2OH, -(CH 2)2-OH, -(CH 2 -OH ,-CH(CH 3)OH, isobutyl, butyl, benzyl,

naphthyl-methyl or indol-3-yl-npethyl, and

X1  is a group of formula

R14
-COOR7, -CH 2OR 0 or -CO-

R15

4-100-83221A/PCT09/194,957
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where

R7 and RID have the meanings given above,

R 14 is hydroge or C1 3alkyl and

R15 is hydrogen, CI1 3alkyl, phenyl or C7_1ophenylalkyl, and

R 16 is hydrogen or ydroxy,

with the proviso that

when R12 is -CH(R13)-XI,\then R11 is hydrogen or methyl,

wherein the residues B,D 'nd E have th L-configuration, and the residues in the 2-

and 7-position each independentl' have the, U)- or (D)- configuration;

or a somatostatin analogue compriing the amino acid sequence of formula II

-(D/L)Trp-Lys-X 2-X3  (1)

wherein X2 is a radical of formula (a) or (b)

-NH-CH-CO .

CH-OC 2-R1  (a)

CH 3

or

4-100-8322/A/PCT09/194,957
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-NH-CH-CO-

UH2  (b)

2

where R, is optionally substituted phenyl,

R 2 is -Z1-CH2-R1 , -H 2-tO-O-CH2-R1 ,

2 0QO-OH2-l~ Q r - OH
\ /

// CH 2-R1

wherein Z1 is O or S,

and

X3  is an u.-amino acid having an aromatic residue on the C, side chain,

or an amino acid i nit selected from Dab, Dpr, Dpm, His, (Bzl)HyPro,

thienyl-Ala, cyclohoxyl-Ala and t.-butyl-Ala,

the residue Lys of said sequence correponding to the residue Lys 9 of the native

somatostatin-14, in free form or in phar aceutically acceptable salt form. --

-- 12. A pharmaceutical compositio acbrding to claim 11 wherein the compound of the

somatostatin class is selected from re'tide, lanreotide and vapreotide. --

-- 13. A method of preventing or tr I5tgell hypprproliferation comprising administering to

a subject in need of such tre tme t a therapeutically effective amount of: 1) a compound of

\Y) the somatostatin class, free for pharmaceutically acceptable salt form; and 2) a

rapamycin mac roli . -

-7- 4-100-8322/A/PCT09/194,957

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 160



-- 14. A methoclaccording to claim 13 wherein the compound of the somatostatin class is a
compound of forr~ula I

'A OH 2-S-Y Y2-S-0H 22 A 1 I(I)
N-CH-CO-B-C-D-E-NH-CH-G

\A

wherein

A is Cl. 12alkyl\,C7.10phenylalkyl or a group of formula RCO-, where

i) R is hydrogen,\Clllalkyl, phe I or C7 ophenylalkyl, or

ii) RCO- is

a) a D-phenylalanine re idue optionally ring-substituted by halogen, NO2, NH 2 ,

OH, C1_3alkyl and/or C"\3alkoxy; or

b) the residue of a natural ora synthetic u-amino-acid other than defined under

a) above, or of a corresponing D-amino acid, or

c) a dipeptide residue in which th individual amino acid residues are the same

or different and are selected fronr those defined under a) and/or b) above,

the a-amino group of amino acid residues a) an4 b) and the N-terminal amino

group of dipeptide residues c) being optionally m'io- or di-C 1.12alkylated or

substituted by Cl. 8alkanoyl;

A' is hydrogen or C1.3alkyl,

I
Yj and Y2 represent together a direct bond or e ch of Yj and Y2 is hydrogen,

B is -Phe- optionally ring-substituted by halogen, NO 2, NH 2, OH, C1_3alkyl and/or

09/194,957 -8- 4-100-8322/A/PCT
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Cj alkoxy (including pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (LX-Trp- or (D)-Trp- optionally ca-N-methylated and optionally benzene-

ring-s ubstituted by halogen, NO 2, NH 2, OH, C1 3alkyl and/or C1.3alkoxy,

D is Lys, ,aminocyclohexylAla or 4-aminocyclohexylGly,

E is Thr, Ser\Val,Tyr, Ile, Leu or an aminobutyric or aminoisobutyric acid

residue, an4

G is a group of iormul\

R16

R

-COOR 7, -C H2 0R 0o,-CO or -CO-N X
R12

where

R7  is hydrogen or C1 alkyl\

R10  is hydrogen or the residue of a physiologically acceptable, physiologically

hydrolyzable ester, '4

R11  is hydrogen, C1 3alkyl, phenyI or C7 10phenylalkyl,

R 12  is hydrogen, C1-3alkyl or a group of formula -CH(R 1 3)-Xl, where

R 13  is CH 2OH, -(CH 2)2-OH, -(CH 2)3-AH, -CH (CH 3)OH, isobutyl, butyl, benzyl,

naphthyl-methyl or indol-3-yl-met /I, and

4-100-8322/A/PCT09/194,957
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Xi is a group of formula

-COOR 7,-'CH 2 0R10 or -CO-< R 1 5

where

R7 and R10 have the ~neanings given above,

R 1 4  i s h y d r o g e n o r 1 I 3 k y l ' ,

R15 is hydrogen, C1.3alkyl, phenyl or C7.10phenylalkyl, and

R16 is hydrogen or hydikoxy, t

( [with the proviso that

I/I\
when R 12 is -CH(R 1 3)-X1 , then R11 is hydrogen or methyl,

wherein the residues B,D and E have the L-configuration, and the residues in the 2-

and 7-position each independently hav',Y the (L)- or (D)- configuration;

or a somatostatin analogue comprising the amino acid sequence of formula II

-(D/L)Trp-LysX 2-X3- (11)

wherein X2 is a radical of formula (61)or (b)

4-100-8322/A/PCT09/194,957 -10-
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-NH-CH-CO-

CH-O-CH2-R,

OH 3

where R1 is

-NH-CH-CO-

o n s2

optionally substitutec

R 2 is -Z 1 -CH 2-RI, -CH 2-CO-O-CH 2-R1 ,

-O-H 2-R1

CH 2-R1

wherein Z, is 0 or S,

and

X3  is an a-amino acid hIpving an aromatic residue on the CQ side chain,

or an amino acid unit selected from Dab, Dpr, Dpm, His, (Bzl)HyPro,

thienyl-Ala, cyclohexy -Ala and t.-butyl-Ala,

the residue Lys of said sequence correspoIding to the residue Lys9 of the native

somatostatin-14, in free form or in pharmac utically acceptable salt form. --

09/194,957 -11 - 4-100-8322/A/PCT
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-- 15. A method according to claim 1 wherein the compound of the somatostatin class is

selected from octreotide, lanreotide a d ap eotide.--

REMARKS

By the foregoing amendments to the specification: 1) the text has been

Americanized; 2) editorial errors noted have been corrected; and 3) the "Abstract" page has

been re-numbered so as to be consecutive with the last page of the claims.

Claims 1-5 have been cancelled and replaced by new Claims 10-15, which claims

are believed to be in more acceptable form.

Claim 7 has been editorially amended.

In compliance with the duty of disclosure set forth in 37 CFR 1.56, the Examiner's

attention is respectfully invited to all of the references that are listed on the enclosed

completed PTO-1449 form. Since a copy of the asterisked references accompanied the

International Search Report, copies of only the remaining references are enclosed. In

addition, a copy of the International Search Report is also enclosed for the Examiner's

convenience.

Although this Second Preliminary Amendment and Citation of Prior Art is being filed

more than three months from the 35 USC 371 date, it is being filed prior to receipt of a first

Office Action and, therefore, no additional fee is deemed to be necessitated by making the

relevant prior art of record at this time. However, on the chance that this Second

Preliminary Amendment and Citation of Prior Art crosses in the mail with a first Office

Action that bears a date prior to the date of this Second Preliminary Amendment and
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Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 165



Citation of Prior Art (the benefit of which Applicant is entitled to by virtue of the "Certificate

of Mailing" stamp on Page 1 thereof), please charge the $240.00 fee required by 37 CFR

1.97(c) to Deposit Account No. 19-0134 in the name of Novartis Corporation.

Respectfully submitted,

Novartis Corporation
Patent and Trademark Dept.
564 Morris Avenue
Summit, NJ 07901-1027
(908) 522-6921

Joserh X Bor,)vian '
Age{n for Apph'Iiant
Reg. No. 26,631"

JJB:mjl

Encls.: Copy of completed PTO-1449 form
Copies of all references not listed on the

International Search Report
Copy of International Search Report
Postcard

Date: May 10, 1999
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Rapamycin Enhances Apoptosis and Increases Sensitivity to Cisplatin in Vitro1

Yufang Shi, Andrea Frankel, Laszlo G. Radvanyi, Linda Z. Penn, Richard G. Miller, and Gordon B. Mills 2

Oncology Research, The Toronto Hospital. Toronto M5G 2C4, Canada [Y. S.. A. F., G. B. Xt., Ontario Cancer Institute, Princess Margaret Hospital, Toronto M4X IK9. Canada

[L G, R., R. M.1, and Department of Microbiology, Immunology and Cancer, The HospitaiJbr Sick Children, Toronto M5G IXS, Canada [L. Z. P.]

ABSTRACT

Apoptosis can be regulated in a number of different systems by the
actions of cytokines. Rapamycin has been shown to'exert its effects on
growth factor-induced cell proliferation, at least in part, by blocking the
activation of the p70 S6 kinase and thus preventing the downstream
signaling process, such as the activation of the members of the cdk family.
To determine whether this pathway plays a role in the regulation of
apoptosis, we assessed the effect of rapamycin on apoptosis induced by
interleukin 2 deprivation in murine T-cell lines, by T-cell receptor ligation
in a murine T-cell hybridoma, by enforced c-nyc expression in murine
fibroblasts, and by corticosteroids in murine T-lymphoma cell lines. Al-
though rapamycin did not induce apoptosis on its own, rapamycin aug-
mented apoptosis in each of the cell lines used as indicated by increased
genomic DNA fragmentation, decreased cell viability, and characteristic
apoptotic changes in morphology. These results suggest that a signal
transduction pathway(s) inhibited by rapamycin plays an important role
in the susceptibility of cells to apoptosis. Many chemotherapeutic agents
kill cancer cells through the induction of apoptosis. Strikingly, rapamycin
increased the ability of the alkylating agent, cisplatin, to induce apoptosis
in the human promyelocytic leukemia cell line HL-60 and the human
ovarian cancer cell line SKOV3. These data suggest that a signal trans-
duction pathway, likely related to p70 S6 kinase, inhibited by rapamycin
may be an important component of the pathway which prevents cell death
in many cell lineages and also indicate that rapamycin has the potential to
augment the efficacy of selected anticancer therapies.

INTRODUCTION

The discovery of the immunosuppressive drugs CsA,3 FK506, and
rapamycin has revolutionized organ transplantation and the treatment
of autoimmune diseases (1). These immunosuppressants exert their
effects by binding to a class of intracellular proteins called immu-

nophilins, specifically interfering with the signaling pathways leading
to cytokine production or proliferation of T lymphocytes upon acti-
vation (2). CsA binds to an immunophilin called cyclophilin A, while

FK-506 and rapamycin bind to FKBP (2). Both cyclophilin and FKBP

are peptidyl-prolyl cis-trans isomerases, the enzymatic activity of
which is inhibited by the immunosuppressants. However, inhibition of

the peptidyl-protyl cis-trans isomerase does not account for the dem-

onstrated immunosuppressive activity (3). The complex of cyclophilin
A and cyclosporin A, as well as the complex of FK506 and FKBP,

binds to and inactivates calcineurin, an intracellular calcium/calmod-
ulin-activated protein phosphatase (2); while the complex of rapamy-

cin and FKBP exerts its effect, at least in part, on the p70 S6 kinase
pathway (4). Studies of the mechanisms by which these immunosup-
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pressive drugs act have not only demonstrated how they function in
cells but also have proved that they are useful tools to dissect cell

signaling pathways (5).
Unlike cyclosporin A and FK506, which suppress a calcium-de-

pendent pathway in the early stages of T-cell activation, rapamycin
does not alter the early events following the activation of T cells

through the T-cell antigen receptor, although it binds to and competes
with FK506 for the same protein, FKBP (6). Instead, rapamycin

inhibits signal transduction from the IL-2, epidermal growth factor,
and other cytokine receptors, thus blocking the G, to S phase transi-
tion required for cell cycle progression (6). In addition, rapamycin
also inhibits the proliferation of 3T3 cells (7) and the hepatoma cell
line H4 (8), presumably by blocking the effects of the growth factor-

like activity of serum. The signal transduction pathway inhibited by
the rapamycin-FKBP complex is not completely understood. Regard-

less of the mechanism, rapamycin blocks the activation of p70 S6
kinase by diverse agents. It has also been shown that rapamycin

blocks the activation of p34cdc2 kinase in T cells and in the myogenic
cell line BC3H1 (9), presumably because p34cdc2 is a downstream
target of p70 S6 kinase. This, combined with the evidence that
p34cdc2 deregulation is an obligatory component of the induction of

apoptosis by natural killers in target cells (10), suggests that rapamy-

cin could potentially alter the induction of apoptosis.
Apoptosis, a physiologically programmed event, is an active sui-

cide process requiring energy-dependent participation of the dying
cells (11). Apoptosis can be induced in T cells by activation, or in

growth factor- and hormone-dependent cells by deprivation of the
dependent factors, or in malignant cells by chemotherapeutic agents.
Cyclosporin A and FK-506 have been shown to block activation-
induced apoptosis in T-cel lines (12), while rapamycin does not (13).
Herein, we report that rapamycin augments apoptosis in a number of
different systems. This effect can be demonstrated in the murine

T-cell line CTLL-2 induced by IL-2 withdrawal, in T-cell hybridomas
induced by activation through the T-cell antigen receptor, in murine

S49 cells treated with steroids, and in myc-transformed RAT-1 fibro-

blasts induced by culturing under low serum conditions. Strikingly,
rapamycin also promotes apoptosis in the human promyelocytic line

HL-60 cells and the- human ovarian cancer SKOV3 cells induced
by the chemotherapeutic drug, cisplatin, indicating potential clinical

applications.

MATERIALS AND METHODS

Reagents. MTT and dexamethasone were purchased from Sigma Chemical
Co. (St. Louis, MO). Rapamycin was provided by the National Cancer Insti-
tute, NIH (Bethesda, MD). Recombinant human 1L-2 was obtained from the
former Cetus Corp. (La Jolla, CA). Cisplatin was from David Bull Laboratories
Pty Ltd. (Mulgrave, Victoria, Australia). FK520 was a gift of Dr. N. H. Sigal
(Merck, Sharp and Dohme Research Laboratories, Rahway, NJ). Unless oth-
erwise indicated, all other chemicals were the purest grade available and were
obtained from Sigma.

Cell Lines. The T-cell hybridoma AI.t was a gift of Dr. B. Singh (Uni-
versity of Western Ontario, London, Ontario, Canada; Ref. 14). They were
rectoned and selected for responsiveness to activation stimuli and T-cell
receptor expression. A hamster anti-murine CD3 B cell hybridoma, 145-2cl1
(15), was used as sources of antibodies to the T-cell receptor complex. The
IL-2-dependent mouse T cell line, CTLL-2, human promyelocytic leukemia
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cell line HL-60, and human ovarian cancer cell line SKOV3 were obtained
from American Type Culture Collection (Rockville, MD). The mouse lym-
phoma, S49, was kindly provided by Dr. G. T. Williams (University of
Birmingham. Birmingham, United Kingdom). Rat-i cells constitutively ex-
pressing c-myc under the control of the muLV retroviral promoter have been
described previously (16). All cells were cultured at 37°C in humidified
atmosphere containing 5% CO2 in RPMI 1640 (GIBCO Laboratories, Grand
Island, NYY) supplemented with 2 mM L-glutamine, 10 mm HEPES, 50 A.M
2-mercaptoethanol, 5-10% heat-inactivated fetal bovine serun (Sigma), and
10 .,I gentamicin (GIBCO).

Apoptosis Induction. The T-cell hybridoma A.I was activated by anti-
CD3 coated on tissue culture plastic by incubating with 0.05 M Tris-HCI (pH
9.0) overnight at 4°C or for 1 h at 37°C. Plates were washed with PBS to
remove unbound antibody before AI.1 cells were added. Cells were har{ested
for DNA fragmentation analysis after a 12-h incubation at 37°C in humidified
5% CO.. Apoptosis in CTLL-2 cells was induced by IL-2 starvation, in S49
cells by dexamethasone treatment, in Rat-l-myc cells by low serum, and in
HL-60 cells and SKOV3 cells by cisplatin treatment as indicated.

Genomic DNA Fragmentation Assay. Cells (4-6 X 105) were harvested
and resuspended in an Eppendorf tube in 30 pl PBS and lysed with 30 gl of
lysis buffer [80 mm EDTA, 200 mm Tris (pH 8.0), 1.6% (w/v) sodium lauryl
sarcosinate, and 5 mg proteinase K/ml]. The lysate was mixed and then
incubated in a 50'C water bath for 1.5 h. After adding 0.2 mg/mI RNase A, the
mixture was incubated in a 37'C water bath for an additional 30 min. The
resulting DNA solution was analyzed on 1% agarose gels in TAE buffer
(10 imt Tris and 1 mM EDTA).

Alternatively, genomic DNA fragmentation was quantitated by labeling
actively dividing cells with '2lUDR at the concentration of 10' cells/mi with
I jCi'Ml of 12 5IUDR at 37*C for 8-10 h. Labeled cells were harvested and
washed with cold media at least three times. Treatments were then carried out
in 200 p.1 media in 96-well tissue culture plates; genomic DNA fragmentation
was then assayed as follows. Cells were harvested in 1.5-ml Eppendorf tubes
and lysed by ladding 900 i1 lysis buffer [5 mit Tris (pH 7.4), 2 mm EDTA, and
0.5% Triton X-100 (nonionic detergent); total volume. 1.1 ml]. The Eppendorf
tubes were then vortexed vigorously to ensure complete lysis of cells. After
incubating on ice for 20 min, the tubes were centrifuged at 14,000 cpm for 20
min in a microfuge. One ml of supematant (containing fragmented DNA) was
transferred to a new Eppendorf tube, leaving 100 Al supernatant with the pellet
to ensure that the pellets were not cotransferred. The radioactivity of the
supematant and the pellet were measured with a gamma counter. The percent-
age of fragmentation was calculated by:

Supernatant cpm X 1.1
% DNA fragmentation = Supernatant cpm + pellet cpm X 100

MTT Staining. Cell viability was assessed essentially as described by
Mosmann (17). Briefly, cells were incubated in 100 p1 media in 96-well plates
with additions as indicated. Following incubation, 10 pA of MTT solution
(5 mg MTT/ml in HO) were added and incubated at 37°C for 4 h. One
hundred pl of acid-isopropanol (0.04 N HCI in isopropanol) were added to each
cultute and mixed by pipetting or shaking on a plate shaker to dissolve the
reduced MTT crystals; the relative cell viability was obtained by scanning with
an ELISA reader with a 570-nm filter.

Cell Proliferation Assay. Cells were incubated in 96-well plates with
appropriate treatments. The proliferative response was determined by [3H]thy-
midine incorporation in which 1 /Ci of [jH]thymidine was added to each well
and incubated for 3 h. Cells were then harvested onto glass-fiber filter paper,
and the rate of [3H]thymidine uptake was quantitated by liquid scintillation
counting.

RESULTS

The immunosuppressive effect of rapamycin is not through its
effect on the signals from the T-cell antigen receptor but rather

through the effects on the signals induced by IL-2 produced after
T-cell activation (18). We tested the effect of rapamycin on IL-2-
induced proliferation of a murine T-cell line, CTLL-2, by varying the
concentrations of both IL-2 and rapamycin. As indicated by [3 H~thy-

midine incorporation shown in Fig. 1, IL-2 and rapamycin showed a
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Fig. 1. Effect of rapamycin on IL-2-induced cell proliferation. CTLL-2 cells were
plated in 96-well plates at 1 c 10t cells/well with different concentrations of rapamycin
and recombinant human IL-2. After 20 h, 1 Ci of [

3
Hlthymidine was added to each well

for 3 h. Cell proliferation was determined by measuring [
2
H]thymidine incorporation by

scintillation counting. Results represent the mean of six wells; bars, SE.

reciprocal effect; the higher the concentration of IL-2 in the culture
medium, the higher the concentration of rapamycin required to sup-
press the proliferation of CTLL-2 cells to background levels. (The
effect of rapamycin on IL-2-induced proliferation was analyzed by
two-way ANOVA, P < 0.0001.) This suggests that the concentration
of IL-2 determines the quantity or quality of the transmembrane
signals and that rapamycin is able to completely block IL-2-induced

proliferation only in the presence of relatively low concentrations of
IL-2.

Since IL-2 induces proliferation in responsive cells, IL-2 must

provide both mitogenic and cell survival signals upon the interaction
with its receptor. It is conceivable that the effect of rapamycin on
IL-2-induced proliferation of CTLL-2 cells might be due to the
inhibition of cell survival signals rather than on the mitogenic signal
induced by IL-2. We tested this hypothesis by using a model in which
IL-2 deprivation induces apoptosis in CTLL-2 cells. As shown pre-
viously (19), 24 to 48 h after IL-2 withdrawal, the majority of CTLL-2
cells undergo apoptosis. When rapamycin was added, there was a
significant increase of apoptosis in CTLL-2 cells as indicated by
genomic DNA fragmentation assessed on agarose gels (Fig. 2) and by
release of label from i2 5 IUDR-labeled cells (data not presented).
However, this effect was only apparent when limiting concentrations
of IL-2 were present. Indeed, in the presence of IL-2 (10 units/ml),
rapamycin did not induce apoptosis at any concentration tested (Fig.
2 and data not shown). This is apparently discordant to Fig. 1, in
which cell proliferation induced by as much as 20 units/ml of IL-2 can
still be decreased by high concentrations of rapamycin. The most
likely explanation for this discrepancy is that apoptosis only occurs
when IL-2 signals are decreased below a critical threshold. The
immunosuppressant FK-520, an analogue of FK506 which competes
with rapamycin for FKBP, did not promote apoptosis, but rather
reversed the effect of rapamycin when FK520 was present at a 20-fold

excess (Fig. 3), indicating that the apoptosis-promoting effect of
rapamycin depends on the binding of rapamycin to FKBP.

The distinction between cell survival and cell proliferation signals

has been well established by genetic complementation of bcl-2 and
myc (20, 21). The proto-oncogene c-myc, which plays an important
role in cell proliferation and transformation, is also required for the
induction of apoptosis in some cell lineages (22, 23). When cells
constitutively expressing myc are cultured under reduced serum con-
ditions, they undergo apoptosis (23). In this case, apoptosis can be
suppressed by cell survival signals provided by the constitutive

,-I __ I I
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cally promoted anti-CD3-induced apoptosis in A1.1 cells as indicated
by genomic DNA fragmentation detected by agarose gel electrophore-
sis (Fig. 5, a and b) and by the release of 1

25 IUDR from labeled cells
(Fig. 5c). Rapamycin alone did not induce apoptosis in the T-cell
hybridoma cells (Fig. 5).

a

0.

~~ 20

t~0. N
0 0.5 10

[IL-2] lU/ml

CG 'i PP 45ttt Rapi . ,Ct

.IL-21 U/ml

Fig. 2. Rapamyein increases tL-2 deprivation-induced genomic DNA fragmentation.
CTLL-2 cells (I X 10") were cultured without or with tL-2 at 0.5 or 10 units/mt, and
rapamycin at 0. I. 10, or 100 nglml. After 20 h, cells were harvested and lysed, and
genomic DNA was extracted and analyzed by agarose gel electrophoresis (al. Densito-
metric analysis of the fragmented DNA of the second bands in the agarose gel is also
presented (b).

expression of bcl-2 or the presence of high concentrations of serum
(20, 23). In accordance with previous studies, when Rat-i cells
constitutively expressing c-mryc were cultured in media containing
0.5% serum, there was a dramatic decrease in cell viability as indi-
cated by MTT reduction. This decrease in cell viability under low
serum conditions was augmented by the addition of 10 ng/ml rapa-
mycin (Fig. 4). Thus, rapamycin increases programmed cell death
induced by the constitutive expression of c-nmvc, likely by interfering
with cell survival signals mediated by the low concentration of serum
present in the assays (one-way ANOVA, P < 0.001). As with CTLL-2
cells incubated with high concentrations of IL-2 (Figs. I and 2),
rapamycin exerted little effect on apoptosis in RAT-I cells in the
presence of high concentrations of serum (P < 0.05).

Activation-induced apoptosis in T-cell hybridoma cells has been
used as a model system to explore the mechanism regulating negative
selection during T-cell development in the thymus (24). Cyclosporin
A and FK-506 can completely block activation-induced apoptosis in
T-cell hybridoma Al.1 cells (12, 13) and other cells (data not shown).
However, when the effect of rapamycin was tested, it was found that,
unlike CsA or FK506, rapamycin does not block activation-induced
apoptosis (13). We sought to determine whether rapamycin would
promote apoptosis in this system following activation of AI.1 cells
with varying concentrations of anti-CD3. At an optimal dose of
anti-CD3 (2 pg/ml), rapamycin did not alter activation-induced ap-
optosis in A.I cells, likely because the majority of the cells were
committed to undergo apoptosis by anti-CD3 alone (25). However, at
lower doses of anti-CD3 (0.5 Lg/ml or lower), rapamycin dramati-

Fig. 3. FK5201 reverses the effect of rapamycin on genomic DNA fragmentation
induced by IL-2 deprivation. CTLL-2 cells (I X 10") were cultured with or wsithout
rapamycin at I ng/ml in the presence or absence of FIC520 at 20 ngml. Cells isere
harvested and assessed for genomic DNA fragmentation on an agarose gel iollowing a
20-h incubation (a). Densitometric analysis of the second bands in the gel is presented in h.
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Fig. 4. Rapamycin enhances programmed cell death in syc-transformed fibroblasts
induced by serum deprivation. myc-transformed Rat-I cells were cultured in RPMi
supplemented with 5 or 0.5% fetal bovine serum for 60 h with or without rapamycin at 10
ng"ml. The relative number of viable cells was determined by the reduction of MTT

0.30

0.20

0,10J

0.0 tt

(Rapal ng/ml

;,m T

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 170



RAPAMYCIN ENHANCES APOPTOSIS

m tua ~
+ + +

~ + nit tut ~ UP

L ~. Z
r~t r't 0, rt et't oa r~ ~ n-i 0,

o rsrnrinrnrrr~

0
00000000000

Rapa

lAnti-CO) 4t /mi Rapa Anti-ct Antv.Ct3 + Rapa

Fig. 5. Rapamycin augments activation-induced genomic DNA fragmentation in mouse T-cell hybridoma cells. T-cell hybridoma AL I cells were stimulated with different
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cells ml. After 1(1 h, cells were washed and cultured with 0.5 egml anti-CD3 for 12 h. The percentage of genomic DNA fragmentation was assessed by the release of 
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fragmented DNA (c): bars. SE,

Corticosteroid-induced apoptosis in T cells and thymocytes is the
best charcterized model system for studying programmed cell death
(26). The corticosteroid-sensitive mouse lymphoma cell line S49
undergoes characteristic apoptosis upon treatment with dexametha-
sone. When '25IUDR-labeled S49 cells were incubated with a subop-
timal concentration of dexamethasone (10-

7 M), rapamycin signifi-
cantly increased genomic DNA fragmentation (Fig. 6; one-way
ANOVA; dexamethasone versus dexamethasone plus rapamycin;
P < 0.001).

It has been demonstrated that chemotherapeutic reagents can induce
apoptosis in target cells (27). Rapamycin has already been tested
clinically as an immunosuppressant in patients and is relatively non-

toxic in short-term administration (28). If rapamycin can augment
apoptosis induced by chemotherapeutic reagents, then the addition of
rapamycin to chemotherapy protocols could potentially increase the
efficacy of chemotherapy. Cisplatin, an effective chemotherapy agent,

has been shown to induce apoptosis in a number of cell lineages (29).
A 24-h incubation with cisplatin at 30 ptM or more induced DNA
fragmentation in the human promyelocytic leukemia cell line HL-60,

and as predicted, rapamycin augmented cisplatin-induced DNA frag-
mentation (Fig. 7a). The densitometric analysis of the gel is presented
in Fig. 7b. However, as before, rapamycin did not augment the effect
of cisplatin at doses which already induced maximal apoptosis (i.e.,
100 p.M cisplatin). When HL-60 cells were incubated with cisplatin
for 96 h, there was a dose-dependent reduction of cell viability, as

determined by MTT reduction, which was detectable at 1 .Lm and
reached maximal effects at 5 to 10 pcm (Fig. 7c; R2 = 0.995 from

0.625 .cM to 5 ,m; note: the different concentrations of cisplatin in the
experiments in Fig. 7, a and b, reflect the different periods of incu-
bation). We selected 2.5 t-m cisplatin as a suboptimal dose and
determined the effect of rapamycin. In this system, rapamycin
induced a dose-dependent augmentation of cisplatin-induced re-
duction of cell viability (Fig. 7d; two-way ANOVA, P < 0.001 and
R2 = 0.982 for rapamycin from 0.01 nM to 10 rim). In contrast,
rapamycin alone did not significantly alter HL-60 viability at

several concentrations tested (Fig. 7). The effect of rapamycin on

cell death induced by suboptimal doses of cisplatin was also
readily observed by changes in morphology at the microscopic
level (Fig. 7e). Cisplatin at 2.5 Am induced morphological changes
consistent with apoptosis in only a small proportion of cells;

rapamycin alone had no effect. However, when cells were coincu-
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Fig. 6. Rapamyc increases genomic DNA fragmentation in steroid-sensitive cells
S49 cells were labeled with '-sIUDR at I ACi/ I X 10' cells/mi. After 10 h, cells were
washed and cultured with dexamethasone at t0 - " for 36 h, Percentage f gecnomic

DNA fragmentation was assessed by the release Of 12s1UDR-labeid fragmeated
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bated with 2.5 tM cisplatin and 1 ng/ml rapamycin, nearly all of

the cells underwent apoptosis.
Cisplatin is currently the drug of choice for the treatment of ovarian

cancer. Therefore, we examined the effect of rapamycin on the in-

duction of cell death in a relatively cisplatin-resistant ovarian cancer

cell line, SKOV3. Since ovarian cancer cells frequently do not dem-

onstrate cisplatin-induced DNA ladders despite clearly undergoing

apoptosis (30), we used cell viability as assessed by MTT reduction as

a measure of apoptosis in these cells. As shown in Fig. 7f, cisplatin

induced a dose-dependent reduction in cell viability of SKOV3 cells

as determined by MTT reduction. The effect of cisplatin was detect-

able at 3 ,.cM and reached maximal effects at 25 to 50 pcM (R 2 = 0,967

from 1.56 pm to 25 piM). We selected 5 jIM cisplatin as a suboptimal

dose and studied the effect of rapamycin on cisplatin-induced cell

death. We found that rapamycin induced a concentration-dependent

enhancement of cisplatin-induced cell death (Fig. 7g; two-way

ANOVA, P < 0.01 and R 2 = 0.954 for rapamycin from 0.1 nM to 100

nm). Thus, rapamycin could also enhance cell death induced by

cisplatin in ovarian cancer cells.

DISCUSSION

Unlike cyclosporin and FK506, which inhibit activation-induced

apoptosis in T cells (12, 13), rapamycin enhances the induction of

apoptosis in a number of cell lineages mediated by a number of

different mechanisms. Many cancer chemotherapeutic agents have

been shown to exert their effects by inducing apoptosis in cancer cells.

Our observation that low doses of rapamycin increase apoptosis

induced by suboptimal doses of cisplatin, at least in vitro, in the

human promyelocytic leukemia cell line HL-60 and the human ovar-

ian cancer cell line SKOV3 suggests a potential clinical application, as

both drugs are currently in clinical use.

Studies of the mechanisms of malignant transformation have led to

the identification of genes that regulate cell proliferation, cell viabil-

ity, or both. Genes with the capacity to regulate cell viability include

bcl-2, bcl-x, bax, p53 , retinoblastoma gene., raf ras, abl, Fas/APO-1,

and c-myc (reviewed in Refs. 31 and 32). The hypothesis that cells

require both proliferative and survival signals is best supported by

genetic complementation experiments in which myc overexpression-

induced cell death is suppressed by bcl-2 expression (20, 21). Our

results demonstrating that rapamycin promotes serum deprivation-

induced cell death in c-myc transfected RAT-1 cells suggest that

rapamycin promotes cell death through the inhibition of cell survival

signal(s). In IL-2-dependent cell lines, IL-2 provides both survival and

proliferative signals. It has been shown that p7 0 S6 kinase is activated

in CTLL-2 cells after IL-2 stimulation, and rapamycin specifically

inhibits p 7 0 S6 kinase activation (6). Therefore, p7 0 S6 kinase might

be important in providing survival signals. Recent reports show that

one of the downstream targets of p7 0 S6 kinase is p34cdc2 kinase,

which has been shown to be important in the regulation of apoptosis

in target cells by cytotoxic killing (10).

Cisplatin is a potent antitumor agent. It is currently used in the

treatment of many malignancies, including small cell lung, testicular,

ovarian, head and neck, bladder, and esophageal cancers (33). Cis-

platin induces the formation of DNA adducts, including cross-links

between DNA and protein or inter- and intrastrand cross-links in DNA

(29). However, there is no correlation between the amount of cisplatin

required to induce cell death and to inhibit DNA synthesis in DNA

repair-deficient and DNA repair-proficient cells. Thus, the cytotoxic

effect of cisplatin is not solely due to the inhibition of DNA synthesis

or DNA damage. Instead, the ability of cisplatin to decrease cell

viability was inhibited by cyclohexamide and was accompanied by

genomic DNA fragmentation, characteristic of cells dying by apop-

tosis (33). Our results demonstrating that rapamycin enhances the

cytotoxic effects of cisplatin suggests that intracellular signaling mol-

ecules inhibited by rapamycin, such as p70 S6 kinase, may play a

generalized role in regulating apoptosis induced by chemotherapeutic

agents.
Although cisplatin has been widely used as an antitumor agent, high

doses lead to severe multiorgan toxicities including kidney and bone

marrow failure, intractable vomiting, peripheral neuropathy, deafness,

seizures, and blindness, preventing dose intensification (34). Poten-

tially, rapamycin could reduce the dosage and augment antitumor

activity of cisplatin without increasing toxic side effects. Furthermore,

the amount of rapamycin required for this effect in vitro is only I

ng/ml, which is readily achieved in patients. For example, in renal

transplant recipients, serum rapamycin concentrations as high as 10

ng/ml have been achieved 72 h after administration without toxicity

(35). Thus, if rapamycin potentiates the effects of cisplatin or other

drugs on tumor cells without increasing multiorgan toxicity of the

chemotherapeutic agents, the combination of rapamycin with conven-

tional chemotherapeutic agents may result in functional "dose inten-

sity," perhaps increasing survival rates.
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Localization of Insulin-Like Growth Factor I
and Inhibition of Coronary Smooth Muscle Cell
Growth by Somatostatin Analogues in Human

Coronary Smooth Muscle Cells
A Potential Treatment for Restenosis?

M.B. Grant, MD; T.J. Wargovich, MD; E.A. Ellis, MS; S. Caballero, BSc;
N1. Mansour, MD; CJ. Pepine, MD

Abstract In this study. we demonstrate, for the first time,
the localization of insulin-like growth factor I (IGF-I) in de
novo and restenotic human coronary atherectomv plaques by
using immunocvtochemical techniques. Smooth muscle cells
(SMCs) exhibiting the synthetic phenotype contained a statis-
tically significant higher concentration of IGF-I than SMCs of
the contractile phenotype or SMCs from normal coronary
arteries. In addition, we provide data to suggest that the
long-acting somatostatin analogues octreotide and angiopeptin
inhibit IGF-I- and basic fibroblast growth factor (b-'FGF)-
induced human coronary artery SMC proliferation. Platelet-

he major limitation of percutaneous transluminal

coronary artery interventions remains the high
restenosis rate, occurring in as many as 57%c of

patients.' Despite advances in catheter-based technology
such as directional, rotational, or exener laser atherec-
toms, the recurrence rate has not been reduced) 3 A
major breakthrough in understanding the pathophysiolog-
ical processes that determine restenosis was recognition
that a critical step in the chain of events is injury-induced
activation of vascular smooth muscle ceUs (SMCs), result-
ing in cell proliferation and migation into the subin-
tima.- 6 These same cellular and molecular mechanisms
may be responsible for the excessive SMC proliferation
observed in transplant arter-iopathsv

Growth factors su-ci as -pate et-derived growth factor
(PDGF), basic fibroblast growth factor (b-FGF), and
insulin-like growth factor (IGF-1) have been implicated
in the regulation of SMC proliferation and migration
because all are potent SMC mitogens in vitro and
induce SMC chemotaxis. -i PDGF and b-FGF have
been localized in human coronary atheroma by immu-
nocytochemical techniques. Nikol and coworkersi re-
cently demonstrated expression of transforming growth
factor-0, (TGF-P3) in human coronary primary athero-
sclerotic or restenotic lesions by in situ hybridization,

Received November 29, '993; revision accepted February 3,
1994.
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of Endocrinology, Gainesville. FL 32610-0226.

derived grovth factor (PDGF)-stimulated cultures vere min-
imally affected by the addition of octreotide but were
significantly inhibited by angiopeptin. All three growth factors
stimulated SMC migration in a dose-dependent manner. The
somatostatin analogues tested had no effect on growth factor-
stimulated SNIC migration. Our data suggest that by reducing
SMC proliferation, somatostatin analogues May have clinical
usefulness in reducing the high incidence of restenosis ob-
served after percutaneous transluminal coronary artery inter-
ventions. (Circulation. 1994;89:1511-1517.)

suggesting that expression for TGF-P mRNA was si-
nificantly higher in restenotic compared with de novo
lesions. These observations swcre corroborated by Ra-
kugi et alt 2 who demonstrated the localization of
TGF- to discrete areas of mesenchryal-appearina
intimal cells adjacent to foamy macrophages. The pres-
ence of 1GF-I in human coronary lesions has not been
reported.

IGF-I, b-FGF, and PDGF receptors belong to an
expanded family of growth factor receptors, each shar-
ing the common feature of a tsrosine kinase domain in
the cytoplasmic portion of the moleculei 3 Binding of
growth factors induces autophosphorylation of the
,-subunit of the receptor and activation of tyrosine
kinase. Deactivation of these growth factor receptors
involves specific protein tvrosine phosphatases (PT-
Pases).4 Somatostatin, a growth-inhibitory peptide
found throughout the body, activates PTPases and can
inhibit the stimulatory effects of selected growth factors.
Native somatostatin, hoswever, has limited clinical use
due to its extremely short half-life and overly broad
range of inhibitory activities. Somatostatin analogues
with longer half-lives, such as octreotide and angiopep-
tin, have been shown to have direct antiproliferative
effects in a wide range of cell tyoes in vitro and in vivo,
and both agents have been used therapeutically in the
treatment of gastrointestinal neoplasms, pituitary tu-
mors, and prostatic cancer.15

Merimee, demonstrated that growth hormone-defi-
cient dwarfs with diabetes who were folloved for 25
years were free of atherosclerotic disease, suggesting a
role for growth hormone in initiating or propagating
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atherogenesis. O,,-rs have noted acceleration of coro-
nary artery disease and its complications in acromegalic
patients.' 7 Studies by Lundergan and coworkers' 8 sug-
gest that the absence of growth hormone or IGF-I, the
mediator of the mitogenic actions of growth hormone,
may attenuate restenosis. These researchers used angi-
opeptin and demonstrated inhibition of myointimal

erration in response to balloon-induced endothelial
cell injury in the rat carotid artery, rabbit aorta, and
iliac and coronary arteries. 8 Also, hypophysectomy has
been shown to inhibit arterial neointimal plaque forma-
tion in response to endothelial cell injury.'9 Santoian
and coworkers 20 recently demonstrated that angiopep-
tin inhibits the development of intimal hyperplasia in
swine coronary arteries after balloon injury.

The purpose of these studies was twofold. First, we
determined whether IGF-I was present in human coro-
nary atherectomy specimens. Second, we sought to
determine whether octreotide and angiopeptin inhib-
ited the growth-stimulatory and' migratory effects of
IGF-I, PDGF, and b-FGF in cultured human coronary
SMCs.

Methods
Immunocytochemical Localization of IGF-I

Human coronary atheromatous tissue was obtained from
patients undergoing directional coronary atherectomy in our
cardiac catheterization laboratory as treatment for symptom-
atic coronary artery disease. Normal coronary arteries were
obtained from three individuals between the ages of 18 and 26
years who had died accidentally in motor vehicle accidents.
These controls were not matched for age, sex, or cardiovascu-
lar history to the atheromatous tissue donors. Atherectomy
samples were fixed within 5 minutes after removal from the
individual and placed in cold 5% acrolein, 0.1 mol/L Na
cacodylate-HC buffer (pH 7.4) for 30 minutes; washed in
buffer 4X15 rminutes; postfixed in 1% osmium tetroxide, 0.1
moli/L Na cacodylate-HCI buffer (pH 7.4); dehydrated in an
ethanol series; infiltrated; and embedded in epoxy resin.
Normal coronary arteries were fixed within 6 hours after
death. Gold sections on nickel grids were oxidized for 5
minutes with 1% periodic acid, washed with water, and treated
with 0.05% trypsin for 30 minutes at room temperature
followed by a phosphate-buffered saline (PBS) wash. Grids
were treated for 15 minutes with blocker (PBS containing 0.1
mol/L NaCI, 1% bovine serum albumin [BSA], 1% cold water
fish gelatin [CWFG], and 1% nonfat dry milk [NDM]) fol-
lowed by a 2-hour incubation at room temperature in affinity

, purified, polyclonal rabbit anti-human IGF-I antibodies kind
gift of Dr Jergen Zapf) diluted 1:200 in PBS plus the same
additives as conaine in the blocker. After 2x5-minute

xk '--"'ashes in PBS containing the same additives as used above,
grids were washed 2x5 minutes in Tris-buffered saline (TBS)
(TBS containing 0.1 mol!L NaCI, 1% BSA, 1% CWFG, and
1% NDM) followed by incubation for 1 hour at room temper-
ature in goat anti-rabbit IgG secondary antibodies labeled
with either 10 nm or 15 am colloidal gold. Grids were washed
3X5 minutes in TBS followed by 3x5-minute washes in
deionized water. Grids were examined and photographed in
the electron microscope at 75 kV without poststaining, Con- -

trols for nonspecific labeling consisted of reaction with pri-
mary antibodies absorbed with IGF-I and reaction with sec-
ondary antibody without exposure to primary antibody.

Semiquantitation of the localization of IGF-I was done from
representative electron micrographs at a final magnification of
X25 000 by two observers blind to the identity of the type of
plaque (de novo or restenotic). Colloidal gold particles were
counted, and final counts were expressed per unit area.

Comparisons were made between synthetic SMCs 2- (sSMCs)
and contractile SMCs (cSMCs) within the same plaque,

Preparation of SMC Cultures
For preparation of human coronary SMCs, recipient hearts

explanted at the time of orthotopic heart transplantation were
obtained, and a segment of the coronary artery was dissected
under sterile conditions. The endothelium was first removed
by scraping with a rubber policeman, and then the tissue was
cut into uniform 1-mm 2 pieces using a Mclwain tissue chopper
(Mickle Engineering, Surrey, UK). Each piece was placed in
one well of a 2% gelatin-coated 96-well plate and covered
with 100 AL of Dulbecco's modified Eagle's medium (DMEM)
containing 20% fetal bovine serum (FBS), 100 U/mL penicil-
lin, 100 pg/mL streptomycin, and 0.25 ,g'mL amphotericin B.
Cultures were placed in a humidified incubator containing 5%
CO2 at 37C. Fresh media with 15% FBS were added by drops
every 3 days until the tissue was just covered. By day 10, SMCs
were radiating from the explant. Once cultures were estab-
lished, tissue was removed, and cells within wells were allowed
to reach confluence. Cells were expanded to 75-cm: flasks for
continued growth in media with 15% FBS. SMCs were verified
by typical "hill-and-valley" morphology, as well as by immu-
nocytochemical staining with cr-actin antiserum.' 2 Cultures
between passage levels 2 through 6 were used for these studies.

Proliferation and Cell Migration Studies
Single-cell suspensions of SMCs were plated in 24-well

plates (5000 cells per well) in media with 2.5% FBS and
allowed to adhere for 24 hours. After we washed the wells
media containing 2.5% FBS with the appropriate amount of
growth factor alone or in combination with either octreotide
(kind gift of Sandoz Pharmaceuticals) or angiopeptin (kind gift
of Henri Beaufour Institute) were added to quadruplicate
wells. Cells were counted on days 0, 2, 4. 6, 8, and 10. Day 0
represented 24 hours after initial seeding, ie, when growth
factor and/or somatostatin analogue was added. Cells were
enzymatically dissociated, and the entire well contents were
counted using a model Z, Coulter Counter (Coulter Electron-
ics, Hialeah, Fla).

For thymidine incorporation experiments, cells were plated
as above; 10 nmol,/L IGF-I or 10 nmol/L b-FGF, and increas-
ing concentrations of octreotide were added to wells along
with 5 u.Ci per well of [3H]thymidine. After an 18-hour
incubation, wells were aspirated and washed three times, DNA
was precipitated with trichloroacetic acid (TCA), solubilized
with 0.3 N NaOH, and then counted in scintillation fluid.

Chemotaxis and chemokinesis assays were performed as
previously described except that the assay duration was 12
hours and the optimal pore size for the porous polyvinyl- and
pyrrolidone-free polycarbonate membrane (Nucleopore,
Pleasanton, Calif) was 8 ,m.2-3 Each migration experiment was
repeated a minimum of three times.

Statistical AnalNsis

The mean-SEM value for each set of studies was deter-
mined, and Student's t test was used to determine significance.

Results
IGF-I was localized in SMCs, macrophages, and foam

cells, as well as in the extracellular matrix (ECM) of all
plaques examined (n=10: 7 de novo and 3 restenotic).
Localization was most intense in sSMCs and often
associated with endoplasmic reticulum-derived vesicles
and cell processes (Fig lA). Specificity of the immuno-
reactivity for IGF-I was confirmed by the lack of
labeling in an adjacent section of the same plaque
reacted with IGF-I antibody absorbed with recombinant
IGF-I (Fig 1B). The intensity of IGF-I localization was
markedly reduced in quiescent cSMCs compared with
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sSMCs in the same section of a given plaque (Fig 1C
and ID), but there was localization in the surrounding
ECM. Mean colloidal gold particle counts per square
micrometer for sSMCs and cSMCs were as follows:
plaque 1-de novo (2.17+-0.43 sSMCs, 0.42±0.06
cSMCs [P<.01J); plaque 2-de novo (2.89-0.78
sSMCs, 0.57±0.17 cSMCs [P<.011); plaque 3 -de novo
(1.67±0.15 sSMCs, 0.51±0.20 cSMCs [P<.05]); plaque
4 -restenotic (5.78±1.54 sSMCs, 0.51±0.20 cSMCs
[P_,<.001]); plaque 5 -restenotic (2.56±0.65 sSMCs,
0,28±0.05 cSMCs [P<.05]); and plaque 6 -restenotic
(1.78±0.29 sSMCs, 0.67±0.15 cSMCs [P<.01]). There
was no significant difference between de novo and
restenotic lesions because of the limited sample size.
The mean colloidal gold particle count for SMCs of
normal coronary arteries (n=3) is 0.08±0.02 counts!
,am2, which is significantly less than for SMCs of either
synthetic (P<.01) or contractile phenotype (P<.05).
The colloidal gold particle count insections where the
antibody was preabsorbed with IGF-I before exposure
to the grids and in sections in which the primary
antibody was omitted was 0.06±0.02 and 0.05±0.01
counts/,.m', respectively.

The effects of IGF-I, b-FGF, and PDGF on human
coronary SMC oiferation were assessed for 10 days.
IGF-I induce a dose-dependent increase in SMC pro-
liferation in the range of 1 to 100 nmol/L (data not
shown). Time course studies, performed at 10 nmol/L,
demonstrated a proliferative effect of IGF-I that began
to plateau by days 8 through 10 (Fig 2a, top, open bars).
b-FGF-stimulated cells demonstrated a pronounced
proliferative response at day 2, which plateaued at days
6 through 8 (Fig 2a, middle, open bars). In a similar
fashion, 10 nmol/L PDGF stimulated SMC prolifera-
tion, reaching maximal cell density on day 10 (Fig 2a,
bottom, open bars).

SMC proliferation studies performed in the presence
of IGF-I and octreotide are shown in the top panel of
Fig 2a (filled bars). On days 2, 4, and 6, octreotide
induced a 15% to 20% inhibition of IGF-I-stimulated
SMC proliferation, which achieved statistical signifi-
cance (P<.01). Addition of octreotide to b-FGF-stim-
ulated SMCs resulted in a 40% to 45% inhibition of cell
proliferation on days 6 and 8 (Fig 2a, middle, filled bars)
(P<.01). In contrast, PDGF-stimulated cell growth was
not inhibited by octreotide (Fig 2a, bottom, filled bars),

The effect of octreotide on rapidly proliferating
SMCs treated with either IGF-T (10 nmol/L) alone or
b-FGF (10 nmol,/L) alone was tested, and the results are
shown in Fig 2b. Tritiated thymidine incorporation in
the IGF-I-stimulated cells was inhibited by 12±3% at a
concentration of 1 nmol/L, 30±4% at a concentration of
10 nmoliL, and 43-±3% at a concentration of 100
nmol/L, clearly demonstrating that octreotide inhibited
DNA synthesis in a dose-dependent manner. The
b-FGF-stimulated cells responded to octreotide with a
20±4%, 38±6%, and 61±4% decrease at a concentra-
tion of 1, 10, or 100 nmol/L, respectively.

Identical studies as performed with octreotide were
performed using angiopeptin at a concentration of 30
nmol/L (Fig 2c). This dose was chosen based on clinical
.,tudies that demonstrated thatthreefold hi her concen-
:rations of angiopeptin are required to induce the
-dentical clinical effect as octreotide.'s

Interestingly, although octreotide showed no inhibi-
tory effect on PDGF-stimulated cells, angiopeptin did
show a 15% reduction in SMC growth compared with
cultures stimulated with PDGF alone, and this reached
statistical significance (P<.05).

Both IGF-I and b-FGF induced human coronary
artery $MC micratiun n a dose-dependent manner that
began to plateau at approximately 125 ng/mL. The
maximal response to IGF-I was 28-fold greater than in
the BSA control, whereas the b-FGF response was
37-fold greater than the control response. Chemotactic
activity was inhibited by the addition of either IGF-I or
b-FGF antibodies. Using the concentrations of each
growth factor shown to be effective in the cell prolifer-
ation assays, 25 to 100 ng, the effect of each somato-
statin analogue on inhibition of SMC migration was
assessed. The simultaneous addition of octreotide or
angiopeptin and IGF-I or b-FGF to SMCs resulted in
apparently fewer cells migrating compared with the
wells containing growth factor alone; however, this did
not achieve statistical significance (data not shown).

Discussion
We describe, for the first time, the ultrastructural

localization of immunoreative_.L. in coronary
atherectomya upaes. Intense localization of IGF-I oc-
currej -win the endoplasmic reticulum and cell pro-
cesses of SMCs exhibiting the synthetic phenotype.
SMCs exhibiting the synthetic phenotype contained a
significantly greater number of gold particles than SMCs
exhibiting the contractile phenotype. This observation
suggests that SMCs are synthesizing and secreting IGF-I
and that IGF-I protein expression is a function of the
proliferative state of the SMCs within the atheromatous
plaque. IGF-I also localizes in the ECM; the origin of
this IGF-I could be secretion by SMCs within the
plaque. However, SMCs in the adjacent vessel wall
could also be releasing IGF-I into the ECM. A third
source of IGF-I could be serum as IGF-I has been
shown to be taken up by vascular cells. 24 Immunocyto-
chemical localization of IGF-I also occurs in foam celis
and in the ECM of the fibrous cap. In agreement with
the studies of Hansson and coworkers,2 5 normal vessels
did not show IGF-I immunoreactivity. These data
shouTe interpreted with caution because of the time
interval between fixation and the death of the donor, as
well as the inability to match for variables such as age,
sex, and cardiovascular history between the control and
atheromatous tissues. Hansson et al demonstrated that
injury to the tissue rapidly induced extensive blood
vessel formation, and these new blood vessels tian-
siently expressed IGF-I imimunoreactivity. Our results
also support the results of previous studies2 6 showing
that SMCs can produce their own growth factors, allow-
ing growth to be sustained in an autocrine fashion."2

Because IGF-I-binding proteins .41..EB-s) regulate
IGF-I bioactivity, their involvement in SMC prolifera-
tion must be considered. Elgin et al purified IGFBP-1
from conditioned medium of porcine aortic SMCs and
demonstrated that this IGFBP potentiated IGF-I-in-
duced DNA synthesis and cell growth in these same
cells. Studies by Cohick and Gockerman -9 demonstrated
that porcine SMCs secrete IGFBP-2 and IGFBP-4.
Insulin and forskolin induced a 41% increase in
IGFBP-2 levels by radioimmunoassay in their cell sys-
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FIG 1. This and facing page. Photomicrographs. A, Loca'ization of insulin-like growth factor (IGF-I) in synthetic smooth muscle cells
(sSMC) in a restenotic atherectomy plaque. The secondary antibody is labeled with 15 nm colloidal gold. IGF-I localizes throughout the
cytoplasm in endoplasmic reticulum-derived vesicles (arrowheads) and on cell processes. Original magnification, x25 000, B, Contro
for specificity of IGF-I labeling. Comparable area in a section adjacent to that shown in Fig 1A that was reacted with IGF-I antibody
absorbed with recombinant human IGF-l. Original magnification, x25 000. C, Localization of IGF-I in a de novo plaque in the extracellular
matrix (ECM) around contractile smooth muscle cells (cSMCs), The secondary antibody is labeled with 10 nm colloidal gold. 10F-I
localizes predominantly in the ECM (arrowheads). Original magnification, x25 000. D, Localization of IGF-I in sSMC in the same section
as Fig 1D. There is increased localization in this sSMC compared with the cSMC. Original magnification, x25 000. E, Localization of IGF-I
in SMC of contractile phenotype from a coronary artery of a healthy individual. Original magnification, x25 000, F, Control tor specificity
of IGF-I labeling. Comparable area in a parallel section to Fig 1E that was reacted with IGF-I antibody absorbed with recombinant human
IGF-l. Original magnification, x25 000.

tern. Insulin also increased the abundance of IGFBP-4.
Exposure of SMCs to either PDGF, TGF-,3 or b-FGF
did not affect levels of either IGFBP-2 or IGFBP-4.
Addition of IGFBP-4 to SMC cultures containing IGF-I
had no effect on thymidine incorporation, whereas

S.. addition of IGFBP-4 to human fibroblasts with IGF-I
resulted in near-complete inhibition of IGF-I-stimu-
lated DNA synthesis. 9 Taken together, these studies
suggest that the factors that regulate IGFBPs vary and
that this differential regulation may be an important
mechanism by which SMC growth is controlled.

Our immunocs-tochemical studies and in vitro studies
provide a firm basis for using somaosta i , ues for
inhibition of SMC proliferation tR acceierated-athero-
enesis. -They also establish that somatostatin analogues

-o-fld-be more effective in inhibing proliferation of
rapidly proliferating SMCs rather than quiescent SMCs.

Our in vitro studies have shown that IGF-I stimulates
human coronary SMC prolifcration in a dose- and
time-dependent manner. IGF-I and PDGF act svnerais-
tically to stimulate SMC proliferatin [GF-I has been

called a progression factor; ie, when quiescent cells are
exposed to mitogens like PDGF, they become compe-
tent to replicate but cannot proceed through the cell
cycle without a progression factor like IGF-1. Both
growth factors increase the level of c-mvc RNA in
SMCs,- ' and the translated product is a DNA-binding
protein associated with cellular growth that regulates
the entry of cells into the S-phase of the cell c'cle.

Somatostatin and its analogues octreotide and angio-
peptin inhibit cellular proliferation in a wide variety of
tumors. Protein tyrosine phosphorlation plays a crucial
role in the cellular regulation of proliferation, differen-
tiation, and transformation and is controlled bv two sets
of enzymes: protein tyrosine kinases (PTKs) and PT-
Pases. Various PT~ases have been shcus n to dephospho-
rylate the phosphorylated form of the insulin receptor in
vitro, sugoesting that PTPase; can control sionai trans-
duction mediated by PTK3. Follo"in, IGF-I, b-FGF, or
PDGF binding to their receptors, 'Utophosphorylation
of the trosine kinase domain oc:curs sn a cti: s PTK
to phosphorylate exogenous proteins A u iophosphor)vla-
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FlG 2. a, Bar graphs of growth factor-induced proliferation and octreotide inhibition of cultured human coronary smooth muscle cells
(SMCs) grown for 8 to 10 days. Top, Inhibition of insulin-like growth factor (IGF-l)-induced proliferation by 1QinALctreoti[e (closed bars)
versus IGF-I alone (open bars). Middle, Inhibition of basic fibroblast growth factor (b-FGF)-induced proliferation by 10 nM octreotide
(closed bars) versus b-FGF alone (open bars). Bottom, Platelet-derived growth factor (PDGF) stimulation of proliferation (open bars)
versus cells exposed to 10 nM PDGF and octreotide (closed bars). These data represent the mean_ SEM cell count of quadruplicate
wells. b, Plot of reduction in [PH]thymidine uptake by cultured SMCs in response to growth factors and octreotide exposure. Cells were
exposed to serial dilutions of octreotide along with either 10 nM IGF-I (e) or 10 nM b-FGF (A) with 5 gCi [H]thymidine for 18 hours. Each
point is the mean- SEM trichloroacetic acid precipitable counts for triplicate wells. The data are expressed as a percent of basal (100%)
incorporation, ie, cells not exposed to octreotide (o). c, Bar graphs of growth factor-induced proliferation and angiopeptin inhibition of
cultured human coronary SMCs. Top, Inhibition of IGF-I-induced proliferation by 30 nM angiopeptin (closed bars) versus IGF-I alone
(open bars). Middle, Inhibition of b-FGF-induced proliferation by 30 nM a (closed bars) versus b-FGF alone (open bars).
Bottom, Inhibition of PDGF-induced proliferation by 30 nM angiopeptin (closed bars) versus PDGF alone (open bars). These data
represent the mean--SEM cell count of quadruplicate wells.

tion renders PTK constituitively active, even when
growth factor is subsequently removed from the binding
site. Consequently, dephosphorylation, and not merely
dissociation of the growth factor, is required to terminate
PTK activity. In addition to the state of tyrosine auto-
phosphorylation of each growth factor receptor, its de-
gree of activation in vivo will depend on the relative
activities of the PTPases involved in dephosphoryla-
tionA° Somatostatin analogues stimulate PTPases, which
then inactivate the mitogenic potential of each of these
growth factors.

In this in vitro study, we demonstrate that IGF-1,
b-FGF, and PDGF stimulate DNA synthesis and cell
proliferation in human coronary SMCs. The stimulating
effect of IGF-I and b-FGF is blocked by the somato-
statin analogue octreotide, and this inhibition occurs at
a low concentration (10 nmol!L) of octreotide. The
effective dose is comparable to that used in studies of
other cell types. Octreotide also exerted a dose-depen-
dent inhibition of thymidine incorporation in human
coronary SMCs. Angiopeptin demonstrates a similar
effect but also blocks the effect of PDGF on SMC
proliferation. The reason for this is not entirely clear
but may be related to differences in each analogue's
ability to stimulate PTPases or differences in the PT-
Pases that modulate these three growth factors.

Although antibodies to IGF-I and b-FGF inhibited
migration induced by these growth factors, the somato-
statin analogues did not. This may be due to the
requirement of this assay that a single-cell suspension of
SMC be prepared, as only single cells can migrate
through the pores of the filters used for these studies.
This necessitates aggressive trypsinization. Somato-
statin receptors may be particularly sensitive to trypsin
treatment, and the 12-hour duration of the migration
assay may not permit adequate recovery of the somato-
statin receptor. The proliferation assays, in contrast,
were performed over 10 days, giving ample time for the
receptors to recover or regenerate. For these reasons,
the modified Boyden chamber assay may not adequately
assess the effect of somatostatin analogues on in vitro
SMC migration.

All three growth factors considered in this study have
been shown to be produced by SMCs. 2 7 3 1-1 The in vivo
mitogEnic potential of these growth factors for SMCs is
complex. Local cell injury, caused by interventional
techniques, is required for release of b-FGF, as b-FGF
is matrix bound. b-FGF can be released by plasminogen
activators that are synthesized by cells several days after
balloon injury.4 Although additional IGF-I localization
in restenotic lesions remains to be performed, our
results in the de novo lesions support the involvement of
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IGF-I in the pathc,,enesis of atherosclerosis. Local
production of IGF-I by SMCs could facilitate SMC
proliferation, thus contributing to the cellularity con-
monly seen in restenotic lesions.

Although extensive studies in the literature are avail-
able using aortic SMCs, studies using human coronary
SMCs are extreme] limited. Our results support the
individual st o effects of PDGF, IGF-I, and

b-FGF on human coronary artery. Our data provide the
basis to suggest the use of somatostatin analogues in the
clinical setting to modify the high incidence of resteno-
sis observed after coronary interventions by reducing
SMC proliferation induced by IGF-I, b-FGF, and
PDGF.
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Introduction

Recent studies and reviews on the aetiology and

pathogenesis of atherosclerosis, have emphasised the

need for this disease to be considered under the wider

spectrum of the protective mechanisms associated with
wound healing and inflammation [reviewed in ref 11.
These rechanisms involve the recruitnent and inter-
actions of different cells and the production of a large

number of growth factors, cytokines and vasoregula-

tory molecules wich function as mediators in these

interactions. A critical event in the pathogenesis of

atherosclerosis and in vessel wall repair, is the induc-

tion of proliferatioin and itgration of vascular smooth

muscle cells (VSMC). The changes in le Inajor func-
tion of VSMC from that of maintaffding vascular tone

'Fable 1:

Endothelial

PDGF*
bFGF*

TGFB*
,s

PGI 12

TNF-ca*
JGF-
NO
oxLDL*

VSMC Macrophages

to that of proliferation and vascular wall repair, are
associated with changes in their capacity to respond
locally to chemoatuactants and gro, th modulators.

These changes are attributed to the ability of cells to

adopt a different phenotype according to local de-
mrands The phenotype state associated with repair

processes has been denoted as "synthetic". This cell
phenotype is characterised by the loss of VSMC con-
tractile response and by the gain of the ability to

respond to and to produce growth modula-
torsichemrnoatrracrans such as growth factors, cvtoki-

nes (Table 1), extraceklular matrix (ECMNl) and ECM

degrading enayres .

The m olecules secreted by VSMC in the synthetic state

can function in an autocrine as well as paiacrine

manner and, therefore, can stunulate in turn neigh-

Ptatelets

PD-ECGF
EGF*
TGF-cxTGF-

TXA2
IGF-I

T-Lymphocytes Ph

IFN-_y Th
TGF-P3 Fa,

TGF-cr LE
U_-I An

asna

rombin*
ctor Xa
IL
,aiotensin

Cell source, growth factors (chemoattractants*, growth antagonists 5 ) as well as plasma components which can affect
the proliferative response of VSMC in the vasculature. The list also includes growth modulators produced by VSMC in
the interactions with cells involved in repair responses to injary/inflanmation [1]. PDGF, platelet-der'ved growth factor;
bFGF, basic fibroblast growth factor; IL-1, interleukcin-1; TGF-B, transforming growth factor-3; P01 2, prostacyctm;
IGF-1, insulin-like growth factor-1; NO, nitric oxide; ox.LDL, oxidized low-density lipoprotein; M-CSF, macrophage-
colony stimulating factor; TNF-et, tissue necrosis factor-cr; PGE, prostaglandin E; HB-EGF, heparn-binding epidermal
growth factor-like growth factor, MCP- 1, monocyte chemotactic protein-I; GM-CSF, granulocyte- macrophage colony
stimulaung factor; VEGF, vascular endothelial growth factor; LNF-y(, interferon-y TXA2, thromboxane A2.
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VEGF* HB-EGE
bFGF bFGF
TGFB* TGF-c
IL-I TGF-P3
TN-cr PDGF
M-CSF* TNF-c
IGF- 1 PGE

PGE IL-1
HB-EGF oxLDL
MCP-I*
GM-CSF*
collagen, elastin
proteoglycans
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bouring SMC as well as other cells in the vasculature.
Local high production of growth activators and
chemoattractanLs due to the persistent activation of the
fibroproliferative responses of VSIC and the activation
of other cells (platelets, monocytes/macrophages, T
lymphocytes, endothelial cells) are considered to cre-
ate an imbalance in the feed back control mechanisms
of wound repau;'inflammatory processes and to lead
to lesion progression [1-51.

Fibrous intimal SMC proliferation and recurrent nar-
rowing of the lumen [61, are also the major contributors
to the high rate of failure (30 - 50 %) of surgical
interventions like angioplasty, arterial bypass grafting
and entarterectomy which are used in the treatment of
atherosclerosis. Similarly, occlusion at the perianasto-
mouc site of vascular grafts due to myointrmal prolif-
eration is often responsible for vein graft failure;
furthermore, VSMC proliferation may also contribute
to the rejection of organ transplants [7-11]. Control of
proliferation of VSMC is, therefore, believed to be the
key to modifying or inhibiting lesion progression. The
inhibition of VSMC proliferation has, thus, become the
major target for the development of specific means in
the prevention and/or treatment of restenosis and of
atherosclerosis. Pharmacological approaches include
the targeting of growth modulators for VSMC; the
targeting of intracellular components essential for the
induction of chemotaxis and of growth signals and the
targeting of intracellular molecules which regulate cell
growth and cell division. In this article, the current
literature related to the approaches taken towards
inhibition of V SMC proliferation in vitro, and towards
myointimal hyperplasia and atherosclerosis in ivo
are reviewed. The sections are organised into catego-
ries according to the site of target used.

Growth Modulators and their Receptors

Platelet-derived growth factor and platetet-de-
rived growth factor receptors
The inportant role of platelet-derived growth factor
(lDGF) in wound healing is reflected in the mitogenic,
chcmotactic and angiogenic properties of this mole-
cule. PDGF has also been identified to play an impor-
tant role in embryonic development and in the
development of the central and peripheral nervous
system as well as in certain malignant disorders. It is a
dimeric protein consisting of two disulphide linked
polypeptide chains which are the products of two
different genes. The type of PDGF isoform formed (i.e.
PDGF-AA, PDGF-BB, PDGF-AB) is a result of a random
assembly process and depends on the cell-type spe-
cific expression of the PDGF chain genes. Studies on
the secretion of PDGF isoforms when expressed in
CHO cells. have shown that most of PDGF-BB remains

associated with the producer cell. PI)GF-A chain is
expressed in two dierentially spliced variants and
only the short A-chain variant is secreted [for reviews
see Refs 12-151.

The mitogenic and chemotactic properties of the PDGF
isoforms are transmitted via interactions with the trans-
membrane hono- and heterodimceric complexes of the
PDGF cx- and f-receptors. The two receptor proteins
are structurally shrilar, and appear to have common
as well as different functions. The PDGF receptor(s),
like that of epidermal growth factor (EGF) receptor, is
a protein tyrosine kinase [13,151. Receptor diinerisation
leads to autotransphosphorylation which induces the
kinase to adopt the conformation for attachment of
putative substrate molecules. Studies on the PDGF
P3-receptor subsuates have shown that the receptor
associates with most of SH2 (Scr homology region 2)
containing substrates comrnon to protein tyrosine ki-
nase receptors [16-181. For studies on the struc-
ture/function of the PDGF receptor, a number of PDGF
receptor mutants have been constructed and charac-
terised including those with mutations at specific auto-
phosphorylation sites. Although the substrate
specificity of each autophosphorylation site have been
identified, it is not as yet known which of these
substrates participates in the induction of signal
transduction for PDGF-induced chemotaxis and cell
division [12-15]. Recent evidence suggests that phos-
pholipase C-72 is involved in the PDGF-induced signal
transduction [19] and that the PDGF-induced chemo-
taxis is possibly the result of a balance between the
activities of enzymes such as phospholipase C-y and
phosphatidylinositol-3-OH kinase which promote cell
migration and of the Ras-GTPase activating protein
which suppresses migration [201.

The development of PDGF antagonists and of PDGF
or PDGF-receptor neutralising antibodies has attracted
a lot of attention in the attempt to establish a treatment
to be used in tnvo, for the inhibition of the PDGF
adverse effects in disease states of the vasculature and
particularly in atherosclerosis. PDGF has also been
implicated in the early response to vessel injury [211.
After sequencing and cloning of the PDGF chain
genes, the production of PDGF antagonists has been
primarily concerned with the chemical synthesis or the
in vitvo expression of PDGF peptide analogues derived
mainly from the B-chain sequence. Such analogues,
such as the v-sis oncogene product were shown to be
expressed and secreted from transformed yeast cells
[221. The methods claimed [101] by Zymogenetics Inc
include the expression of PDGF using expression
vectors in which were incorporated: the PDGF B-chain
homologous sequence of the v-sis gene, the yeast
triose phosphate isomerase (TPI) promoter and termi-
nator and the yeast mating pherormone alpha-factor
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secretory signal. The construct was transformed into
the yeast host cells with a TPI deletion. Growth media
of selected transformants were shown to contain the
v-sis related gene product which possesses biochemi-
cal properties and biological activities (mito-
genic/chemotactic) in 3T3 mouse fibroblasts, identical
to those of native human PDGF-BB. Claims for the use
of this expression system, include the development of
competitive PDGF agonists to be used in in viio
pharmacological studies of wound healing and of
PDGF antagonist which are able to bind and inactivate
specifically the PDGF-receptor(s) via either inhibition
of receptor autophosphorylation or receptor dimerisa-
tion. The use of these peptide analogues and recom-
binant growth factor(s) for the purpose of raising
antibodies is also claimed [201].

The crystal structure of the homoclimeric BB isoform
of human recombinant PDGF has been determined
only recently, by X-ray analysis to 3.0 A resolution [231.
On the basis of the data obtained, it has been proposed
that each chain is able to fold into two highly twisted
antiparallel pairs of f-strands held by three intra-
molecular disulphide bonds. Chain dimerisation re-

stilts in the formation of three surface loops clustered
at each end. Combination of the results from studies
with deletion and substitution mutants of the v-s4sgene
product and of results from PDGF A/B chimeras as
well as the structural results have led to the proposal
that the three loops may form the putative receptor
recognition sites. The extended receptor binding site
is proposed to include loop I (Ile25-Leu38) together
with mainly non-polar residues at either end of loop
Il (Val78-Lys8l) and possibly some residues from loop
II (Cys53-Val58) of the mature dimeric molecule. Re-
searchers from the Ludwig Inst for Cancer Research
(Sweden), have developed a series of PDGF peptide
derivatives which can bind to and prevent activation
of the PDGF receptor by native PDGF. The peptides
(monomers or dimers) are small and contain 15 or 16
amino acid residues of specific regions of PDGF [102].
A systematic study on the activity of a series of such
peptides derived from the B-chain sequence have
identified a chimeric peptide containing the amino acid
residues 35-40 and 78-82 (ANFLVWEIVRKMP) which is
able to inhibit binding to both c and P-receptors with
the same efficiency suggesting that it may recognise a
conserved structural element of the receptor [24]. It is
of interest that loop III contains three basic residues
which are conserved in both A- and B- chain of the
human PDGF molecule, in agreement with the pre-
vious suggestion that basic amino acid residues do play
a role in the binding of PDGF and the findings that the
highly basic polypeptide protamine sulphate is a com-
petitive inhibitor of PDGF binding [251. Modification
of the tryptophan residue of the PDGF chimeric pep-

tide analogue [24] by a thioanisole group or with
2-nitophenylsulphenyl chloride, were found to in-
crease its efficiency. This peptide was shown to be an
antagonist able to inhibit receptor dimerisation and
autophosphorylation. However, due to associated tox-
icity problems it requires further development before
the peptide can be used for in vivo studies [241.

Another approach has included the use of a modified
monomeric PDGF B-chain. Since this modification
inhibits interdisulphide bond formation, it was hoped
that it may act as an antagonist by preventing receptor
dimerisation. However, the monomeric PDGF mole-
cule was found to be able to bind to the receptor ani
induce both receptor donerisation as well as receptor
autophosphorylation suggesting that ligand-induced
dimerisation of the receptor occurs via induction o1
receptor conformational changes rather than via recep-
tor subunit bridging with the dimeric PDGF molecule
[26). PDGF chain-specific antibodies and inutagenesis
were used to establish that although the PDGF mole-
cule is bivalent, high affinity binding to the receptor
can occur through a single subunit [27]. Further devel-
opments along similar lines include the Ludwig Inst
for Cancer Research claim of disulphide linked dimers
of two A or two B chains [1021 and the proposed
construction of a dimeric PDGF molecule composed
of mixed wild type-mutant chains for the purpose of
actively inhibiting receptor dimerisation [121. Re-
searchers from Dana-Faber Cancer Inst [2031, are claim-
ing the use of genetic engineering for the production
of trans-dominant suppressor genes encoding mutated
subunits of growth factors (i.e. PDGF, TGF- 3). Muta-
tions include those which prevent the maturation of
the growth factor subunit or the formation of inter-
subunit disulphide bond required for activity. In the
case of a dimeric growth factor such as PDGF, the
mutated subunit can compete with the wild-type
subunits during dimerisation to form an inactive com-
plex. The PDGF mutants claimed by British Bio-Tech-
nology together with Pfizer [2041, include the
production of protease resistant PDGF isoforms with
increased specific activity. The claim refers to PDGF-
BB mutants which have an amino acid residue at a
protease sensitive site, replaced with the correspond-
ing amino acid residue from PDGF-A chain. Replace-
ment of Arg 28 with Ser or Arg3 2 with Pro are the
preferred mutation. In addition, an interest has been
expressed with regard to using the soluble form of the
PDGF receptor(s) for the binding and inactivation of
PDGF molecules secreted by various cells at the site
of vascular injury. The extracellular region of PDGF 3
receptor expressed in CHO cells was shown to be able
to block PDGF-BB- but not PDGF-AA-induced DNA
synthesis in fibroblast cells. This inhibition was asso-
ciated with inhibition of PDGF-BB binding (Kd = 0.4

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 184



616 ( ardiov 'Scillav &x Renlal - )VC1rviesv

aM) and of PDGF-receptor tyrosine kinase activity
suggesting that the soluble receptor can function as a
potent PDGF-BB antagonist [281.

With regard to the IDGF A-chain, specific interest has

been expressed for the hydrophilic carboxyl terminus
of the longer chain which consists of 18 amino acid
residues (A194-21.1) because of alternative splicing of
an exon of IPDGF A-chain mRINA. The functional
significance of this region has been associated with
extracellular transport, nuclear transport and secretion
of the PDGF AA isoform. The age dependent prolif-
eration of rat aortic SMC was shown to be independent
of differential splicing of PDGF-A chain mRNA [29]. A
synthetic peptide corresponding to the A194-211 re-

gion and its tyrosinated form have been shown to have
partial agonist activity as well as to inhibit the mito-
genic activity of serum and of various growth factors
which are not structurally related to PDGF. This pep-
tide was also found to bind heparin and it has been
proposed that the mechanism of action may involve
blocking growth factor access to their corresponding
receptor molecules on the cell surface by binding to
e-xacellular glycosaminoglycans [30, 31]. Heparin has
been shown to reversibly bind and inactivate the
initogenic activity of PDGF [32]. The production of
recombinant PDGF-A chain monomers in E. Colt,
together with methods to prevent dimerisation and to
produce PDGF-A chain fragments are claimed by
Creative Biomolecules [205]. The PDGF receptor bind-
ing site is clained to reside between residues 80 and
110 of the C-terminus of the mature PDGF-A chain as
exemplified by a series of in vitro studies using the
polypeptide fragments to antagonise the PDGF-in-
duced mitogenic response in human foreskin fi-
brobiasts.

The unique biological activity of suramin has increased
interest in it as an anticancer drug [33, 34], although

recent studies have noted that it can cause thrombo-
cytopaenia [35]. Farmitalia Carlo Erba is claiming the
use of suraMin alone or in unspecified combination
for blocking T'NF- binding to cell surface receptors
[36,206]. Surarnin and non-anticoagulant heparin or
suramin type compounds proposed by Upjohn [207],
are claimed for use in directing specific compounds
such as conjugated steroids to vascular (endothelial)
cells. Low molecular weight compounds such as
suramin [371 and neomycin [38] have been shown to
interfere with PDGF membrane receptors binding in
VSMC. However, the former was found to act in a
non-specific manner; although neomycin was found
to be specific for the PDGF ct receptor, its potency was
fai too low for in vivo studies. At present, it would
appear that further designing of similar compounds is
required towards inproving specificity and potency.

A number of antibodies to native PDGF and PDGF
peptides have been raised with the purpose to study
structure/function activities of the PDGF molecule and

use of PDGF antibodies in immunotherapy for the

treatment of malignancies, atherosclerosis and preven-
tion of myointinal hyperplasia. Antibodies to the
native PDGF have been shown to inhibit the stimula-

tion of SSV-transformed cells via autocrine production

of PDGF-BB in vitro [391, and to neutralise both the

PDGF-induced chemoactic and titogenic responses

of VSMC [40. In the latter case, the polyclonal antibody

raised in goats against human platelet PDGF is claimed

by the University of Washington to inhibit in vuo

neointimal smooth muscle accumulation after

angioplasty in athymic nude rats [208]. Administration

of anti-PDGF-IgG before and for eight days after

de-endothelialisation of the carotid artery in rats, re-

duced the area of the neointima by about 40 %. This

reduction appeared to be due primarily to the inhibi-

tion of VSMC migration. Further developments in using

immunotherapy for the inhibition of tumour cell

growth and smooth muscle myointimal hyperplasia,

have concentrated in the production of antibodies to

the PDGF-P receptor for the purpose of inhibiting

PDGF binding and PDGF induced mitogenic and

chemotactic responses. Researchers from COR Thera-

peutics [209], are claiming the production of mono-

clonal antibodies against the PDGF-P receptor using

recombinant DNA technology to make peptides to the

various domains of the receptor. Monoclonal antibod-

ics of any class which bind to the fifth immunoglobu-

in-like domain of the receptor and the production of

recombinant versions of such antibodies using exp'es-

sion vector systems are also claimed. The monoclonal

antibody raised (2A1E2; an IgGi isotype) was tested

in vitro and shown to inhibit the mitogenic response

of baboon smcoth muscle cells to PDGF, via inhiibition

of PDGF binding (95 % inhibition at 1 rM), receptor

dimerisation and receptor phosphorylation [41].

Other growth factors
As shown in Table 1, other factors can be secreted or

become available in the vascular wall, at the site of

injury. A survey of growth factor effects on cells of the

vascular wall has been published recently [421. A report

on a VSMC autocrine migration factor [43], suggests
that there are possibly more factors to be identified,

VSMC in the activated "synthetic" state, can themselves

produce and proliferate in response to many of these

growth factors in addition to PDGF, such as the

fibroblast growth factor which has been expressed in

E. Coli [44,45. Potential approaches claimed for the

prevention of clinical restenosis, therefore, include

bFGF polyclonal or monoclonal antibodies as well as

the combination of growth factor antibodies (i.e. anti-
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PDGF/anti-bFGF) for a more effective inh-iibition of
both, VSMC migration and proliferation [40, 2081

Using a different therapeutic approach, Salk Inst & US
Dept of Health claimed the use of growth factor
receptors [210] as targets for the intracellular delivery
of toxic agents. Saporin is a ribosome-inactivating
protein from the plant Saponaria officinalis and is
curiently used for the construction of immunotoxins
and groth factor toxins (mitotoxins). Recombinant
saporin has been expressed in E. coi', and this system
is claimed as suitable for the production of fusion
proteins with saporin and ligands for cell surface
receptors, e.g. bFGF, using recombinant DNA technol-
ogy lj6, 2101. Use of other cytotoxic agents including
ricin, dipderia toxin and exotoxins are also claimed
for the preparation of chimeras. The up-regulation of
FGI-F receptors on the surface of VSMC of injured rat
arteries, was used to specifically deliver the ribosome
inactivator saporin in the form of a bFGF-saporin
conjugate via bFGF receptor binding and internalisa-
tion. Wheieas saporm alone had no effect, the bFGF-
saporin conjugate was shown to be lethal for
proliferating but not for quiescent SMC, and when
administered ii to prevent (24 % inhibition) myointi-
real hyperplasia with no evidence of thrombosis after
balloon catheterisation of rat aortas [47, 48, 2101.
Recent studies have demonstrated the use of a recom-
binant cytotoxin specific for the EGF-receptor, to
prevent VSMC outgrowth from human atherosclerotic
plaques [49]. A number of other mitotoxins that have
been created for various cell systems are reviewed in
ref 50.

Growth factors and cytokines also have a role in
inhibiting VSMC proliferation. These include trans-
forming growth factor- 1 (TGF-31) which has been
shown to cause arrest of VSMC cells in late G1 phase
[511 and to inhibit human VSMC growth and migration
[52]. 'There is some controversy, however, with regard
to the antiproliferative effect of TGF-P13 for VSMC.
Activated ca-macroglobulin with TGF-31 were shown
to induce a synergistic VSMC-proliferative response
1531. Adult human aortic SMC in culture, produce
TGF-31 [541] and recent evidence suggests that the
VSMC antiproliferative response may be age related
[55]. Five isoforms of TGF-Pf and TGF- receptors have
been described. In addition to cells of ruesenchymal
origin, TGF-IT has been shown to exhibit an antipro-
liferative effect in vitro and in vivo for other cell types
of epithelial, rnyeioid and lymphoid origin 156]. It has
also been shown to have growth stimulating effects for
various cells e.g. endothelial cells and epidermal kerat-
inocytes. The mitogenic effect of TGF-Pf1 in human
fibroblasts has been shown to involve the induction of
the PDGF-receptor expression [57]. In VSMC, TGF-j31,
and PDGF-AA and -BB have been shown to inhibit de

production of nitric oxide [58, 59]. Genentech is claim-
ing the administration of TGF- isofonns prior to tissue
damage for the acceleration of wound healing [211];
the administration of TGF-ca in a bioadhesive mineral
oil emulsion for acceleration of wound healing is also
claimed by researchers from Berlix Labs [212]. In
addition, Squibb is claiming a biodegradable TGF-lu
delivery system for bone healing, consisting of TGF-IT
dissolved in a degradable homopolyrne: or copolymer

mix and of demineralised bone-matrix [2131. At pre-
sent, in vivo data are limited to identify possibilities for

therapeutic intervention in the inhibition of
atherosclerosis and myointimal hyperpla sia. Since
atherosclerosis is a fibroproliferaive disease, and since
synthetic pllelotype VSMC produce ECM components
in response to growth factors and cvtokines I1l, agent.s
which iribit the activity of TGF-[1 in other systems
may also have potential for use as therapeutics at least
in preventing restenosis after angioplasty. PDGF and
TGF-fl1 have been shown to differentially affect the
synthesis of biglycan and decorin in monkey arterial
SMC [601. Biglycan and decorin appear to play a role
in the availability of active TGF-PI and in the binding
of TGF-PIf to cell surface receptors [61-651; in a feed-
back mechanism ECM components appear to play a
role in the negative regulation of expression of the
TGF-P31 gene [661. Whittier Inst claimed the use of
anti-TGF-P antibodies, decorin, biglycan and Arg-Gly-
-Asp containing peptides for the reduction of fibrous
scar tissue formation in brain lesions in rats [2141;
antibodies to TGF-fi and PDGF are also claimed by
Victoria University for the treatment of other fibrotic
disorders [2151. Furthermore, upon sequencing, isola-
tion and characterisation of the TGF-P receptor(s), the
production of antibodies to TGF-P receptor(s) and
cDNA clones of the TGF -f receptor are claimed for use
in therapeutic and diagnostic applications by General
Hospital Corp [217], Whitehead Inst [218] and Salk Inst
[219]. TGF-cx treated with chymotrypsin or pepsin (0 -
2 'C; one week) is claimed to have cytostatic activity
without the transformation activity associated with
TGF-fl [116]. Recently, the genes for TGF-fl and those
of a number of other growth factors and growth
regulating molecules as well as molecules involved in
coagulation/fibrinolysis have been proposed as candi-
dates for gene therapy intended to modulate VSMC
proliferation and inhibit intravascular blockages (see
below).

A novel growth factor betacellulin (BTC-GF) has been
isolated, recently, from the conditioned medium of a
pancreatic tumour cell line initially derived from trans-
genic mice (RIPI-Tag2) where every beta cell ex-
pressed the oncogene SV40 large T antigen. This
growth factor (Mr 32,000) was shown to have mito-
genic activity for bovine aortic smooth muscle cells,

%
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3T3 fibroblasts and retinal pigment epithelial cells but
not endodielial cells [67]. Sequencing and cloning of
this growth factor and its human equivalent [68], have
enabled the production of recombinant non-glycosy-
lated forms (Takeda) [220]. The recombinant non-gly-
cosylated human BTC-GF proteins claimed by Takeda
[220] have amino acid sequences between residues
1-80 and 1-147. The potential -of their use in the
treaunent of wounds and ulcers has been'claimed only
from in vitro studies. It is also claimed that this growth
factor sequence can be used to generate antibodies
and as a template for the production of growth factor
peptides with competitive antagonist properties for
inhibition of growth factor induced VSMC prolifera-
tion.

A novel angiogenic inhibitor and methods for its
extraction and purification from embryonic or adult
brai- tissue from birds or mammals has been claimed
by IMax Planck [2211. Protocols for the inhibition of
VSMC are provided but no biological data are dis-
closed. Neuropeptide Y has been shown recently to
have mitogenic activity for rat VSMC [691.

Somatostatin analogues
Angiopeptin is a cyclic octapeptide analogue of soma-
tostatin [70j. Angiopeptin together with other peptide
analogues of somatostatin have been shown to be
potent inhibitors of growth hormone release and of
IGF-1 production and are claimed by Socie.t6 d'6tude
as inhibitors of VSMC proliferation [222]. Of the various
somatostatin-like peptides tested, angiopeptin and its
congener, BIM 23034, were found to be the only
peptides which were effective in inhibiting both,
myointimal thickening and DNA synthesis in rat carotid
arteries (injured by air-drying of the endothelium),
when administered at 20-100 .tg/kg/day sc, for 2 days
prior to and for 5 days after injury. Angiopeptin was
also equally effective when the pre-treatment period
was reduced to 30 rin. Since all somatostatin-like
peptides tested inhibited growth hormone release, it
has been suggested that angiopeptin and its congeners
may inhibit VSMC proliferation via a local effect on the
autocrine and paracrine mechanisms regulating cell
growth. Angiopeptin was also shown to markedly
inhibit nyointima proliferation and DNA synthesis in
rabbits, after balloon angioplasty and to markedly
reduce intimal hyperplasia in transplanted hearts, in
the rabbit heteroLropic cardiac transplant model. In this
model, angiopeptin also reduced lipid deposition al-
though it was found that it did not affect the lipid
profile of the animal [70-741. The somatostatin ana-
logue lanreotide has been shown to inhibit replication
in allograft arteriosclerosis [751.

Vasoconstrictors/vasodilators and antithrom-
botic agents
Vascular remodelling is central to the pathophysiology
of hypertension and atherosclerosis [76]. Recent evi-
dence suggest that vasoconstrictors such as angioten-
sin II (All) may function as a growth promoting
substance for VSMC. Vascular injury, like that by
balloon catheter, induces the expression of All gene
in the media and myointirna in animal models; All
infusion after balloon catheter injury was shown to
enhance VSMC proliferation and in vitro studies have
shown that Al promotes growth of VSMC via induction
of autocrine growth factor (i.e. PDGF, bFGF, TGF-P)
production [77, 78]. All has been shown to synergise
with EGF in the proliferative response of porcine VSMC
[79]. Consistent with the findings that the renin
angiotensin system is involved ii vascular growth
control [80], Al antagonists have been shown to
prevent myointinal thickening after carotid injury in
rats 1811. Janssen Pharmaceuticals claims All antago-
nists for the prevention of myointiinal proliferation [82,
22.3]. linidazopyridine compounds (62 in total) exem-
plificd by the preferred compound CI5 -1((,I- (dimtlhy-
Lnm no)-3-iethytphqenyl) meh- -yP)-5-(diuhenyi icety
h)i,5,6-7teuahydro-1 -H-inidazo(4,5- c)-pyniine-6-ca

rboxylic acid (1), are claimed to have an antiprolifera-
tive effec.t in the rat balloon angioplasty model. The
use of angiotensin converting enzynie (ACE) inhibi-
tors, such as cilazapri., captopril, enalaptil, fosinoprd
and others are also claimed as a rceatment against
restenosis after vascular injury as well as for the
treatment of hypertension by Hoffmann -La Roche
[224]. Treatments claimed by Janssen PharmaceuticaLs
[225] and Schering [226] are primarily for their syner-
gistic effects in lowering blood pressure, and include
combinations of an ACE inhibitor with ketanserie or
with novel mercaptoacylamino derivatives, respec-
tively. For the treatment and prevention of
atherosclerosis, Squibb & Sons [227] claims the corribi-
nation of a squalene synthetase inhibitor such as an
isoprenoid (phosphinymethyl) phosphonate deriva-
rive, and an agent which reduces serum cholesterol or
its biosynthesis via mechanisms other than those which
inhibit production of t-MG-CoA reductase or squalene
synthetase. Such serum cholesterol reducing agents
include probucol, germfibrozil, clofibrate, dextrotli-

OH3 .,
HcNC
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roxine, colestipol, cholesyrarnine, nicotinic acid, neo-
mycin, p-aminosaicylic acid and aspirin, However,
treatment with cilazapril 1831, after percutaneous trans-
luminal coronary angioplasty in humans, was shown
recently to be ineffective in preventing restenosis [841,
suggesting species variation and that current animal
models used, may not adequately predict the efficacy
of inhibitors of the renin-angiotensin system in man.

The atrial niriuretic peptide (ANP) is known to be a
physiological antagonist to MI and to inhibit VSMC
proliferation [85). Natriuretic peptides have been clas-
sified according to the route of biosynthesis. They are
characterised by an endocyclic domain composed of
17 amino acids as the result of intramolecular -S-S-
bonding, an exocyclic N-terminal domain and an
exocyclic C-terminal domain. The C-type natriuretic
peptides (CNP) have been isolated from brain tissue
arid their amino acid sequence has been shown to be
highly conserved in pig, human and rat. The primary
structure of pepuides representative of the various
types is shown in (2). CNID has been shown to possess
pharmacological features distinct from those of the
alpha-h-ANP by acting selectively with one of the two
known naLriuretic peptide receptor guanylyl cyclases
(NPR-B). CNP has been shown to stimulate cGMP
production and inhibit serum-induced DNA synthesis
in cultured rat VSMC, Elevation of intracellular cGMP?
levels has been shown to result in the inhibition of
proliferation of rabbit aorta smooth muscle cells [861.
These properties have been considered as having
important implications in the use of this peptide for
the development of potent CNP-analogues which can
be used for the inhibition of myointimal hyperplasia
[87]. A series of synthetic peptide analogues are
claimed by Suntory [2281 in which the C-terminal
domain of alpha-h-ANT was deleted or part of its
amino acid sequences were interchanged with CNP-22
or the N-terminal domain of CNP-22 was removed.
When these peptides were tested for their ability to
stimulate cGMIP accumulation and to inhibit DNA
synthesis in rat or bovine VSMC stimulated with 20

ng/mi PDGF, the results showed that there was corre-
lation between the ability of peptides to stimulate
cGNT production and inhibition of DNA srnthesis,
Three amino acid residues (Leu 9 -Lys' 0 -Leu ) in the
ring portion of the peptide were shown to be particu-
larly important since they appear to be involved in the
binding and activation of the guanylyl cyclase enzyme.
Derivatives exhibiting even stronger cGMP production
were made by replacing Cys6 with pentacyclomercap-
topropionyl and/or Phe 7 with p-chlorophenylalanine
in the peptide derivatives CNP(6-22) or [Leu , Lys
Leu 12alpha-h-ANP(7-28). The peptidcles shown (3)
were found to have the highest activity [881.

Thromboxane A2 antagonists normally have been used
as antithrombotic and anti-asthmatic agents. Recent
studies, however, indicate that thromboxane A2 may
have additional roles. VSMC hypertrophy can be stimu-
lated by Thromboxane A2 via up-regulation and re-
lease. of endogenous bFGF [89]; growth factors have
been shown to down-regulate thromboxane receptors
in VSMC, independent of cell growth [901. The use of
thromboxane A2-receptor antagonists (eight in total) is
claimed by Boehringer Mannheim for the treatment of
VSMC proliferative responses to vessel wall injury
[2291. The claim is based on the ability of these
antagonists to inhibit DNA synthesis. The preferred
compound (4) tested at concentrations between 10 iiM
and I a.M, was able to inhibit DNA synthesis by 34 to
86 % in rat aorta smooth muscle.

Calcium antagonists have been reported to inhibit the
proliferation of VSMC in response to pulsatile stretch
and to PDGF [911. In a recent study on their effect on
VSMC prolferation in rabbit aortas, the new calcium
antagonists, clentiazem, has been shown to inhibit
myoinrimal thickening after balloon catheter injury
[921.

Calcium uptake inhibitors have been reported to in-
hibit All and PDGF induced VSMC proliferation [931.
Isoquinoline-5yl sulphonamide derivatives (34 in to-
tal), as calcium uptake inhibitors with vasodilatory

F- s- --
A-type NP SLRRSSCFCGRMDRIGAQSGLGCNSFR----.Y a-h-ANP

s- S

B-type NP SPKMVQGSGCFGRKMDRISSSSGLGCKVLRRH
F-- S ------

C-type NP

b-h-NP32

CNP -22

Peptide CpCIFGLKLDRIGAQSGLGCNSFRY

Peptide CpF FGLKLDRIGAQSGLGCNSFRY

Br I 0' OH

"
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activity for rat vascular smooth muscle, are claimed by
Adair et Co as inhibitors for VSMC proliferation. The
preferred compound is N-methyl-A ((1-(3-(p-
fluorophenoxy) propyl) piperid-4-yl) methyl)(isoqui-
noline-5-yl)sulphonamide dihydrochloride [230].

Extracellular matrix /glycosaminoglycans
Recent experimental findings have altered our concep-
tion regarding the role of the components of ECM in
cell differentiation and cell growth. The E6M has been
shown to be composed of a variety of molecules
secreted by cells including adhesive and anti-adhesive

proteins, structural proteins and proteoglycans which
canry glycosaminoglycan side chains (heparan sul-

phate or chondroitin sulphate). Glycosaminoglycans
appear to provide a storage depot for secreted growth
factors and enzyme molecules so that they are readily
available locally when required as, for example, in the
case 0ot vascular injury. The distribution of glycosarni-
noglycans in the intima of human aortas, appears to
change in atherosclerosis and in diabetes melltus [941.
In addition, heparan sulphate and integral membrane
heparan sulphate proteoglycans are considered to also
have a celi-gro-tvh regulatory role by their involvement
in the uransduction signals generated from the interac-

zions of mairix components, growth factors and prote-
inases. Regarding the interactions of VSMC with ECM
components, recent studies have shown that the re-
sponsiveness of aortic SMC to soluble growth modu-
lators is influenced by cell-matrix contact [95]. ECM
components and plasma proteins which bind ECM
have recently attracted the attention of academic re-
searchers and companies for targeting therapies for
restenosis and for thrombosis [961.

Thrombospondin has been shown to mediate and to
potentiate the PDGF-induced migration of calf pulmo-
nary artery SMC [97]. Vitronectin, the multifunctional
plasma adhesive-glycoprotein that binds to ECM com-
ponents [981, in its extended conformation (induced

by urea treatmenL/dialysis which stabilises the mole-
cule in its oligomeric form), is claimed by Thrombosis
Res Inst as an antiproliferative agent for serum mitogen
(i.e. PDGF)-induced VSMC proliferation [231]. The
administration in its oligomeric form or in its native
conformation (i.e. the conformation of circulating
vitronectin in plasma), together with an agent which
converts native vitronectin to its extended form, are
claimed as methods for inhibiting human VSMC pro-
liferation. Claims also include its use in diagnostic kits
and assays for identifying individuals with high risk of
atherosclerosis. Claims are based on the vitronectin

aniproliferative effects on mitogen-induced DNA syn-
thesis in human VSMC in vitro, and on binding dam of
rad'olabelkd vitronectin to VSMC monolayers.

Hadassah Medical Org claims polyaromatic coi-
pounds (18 in total), especially derivatives of triphenyl-
methane, such as aluminon and its halogenated and/or
sulphonated foons as well as various dyes which are
able to compete with the binding of bioactive com-
pounds to glycosaminoglycars and thus change the
tissue distribution of glycosaminoglycan-associated
molecules involved in pathophysiological processes
[2321. Applications of this claim include a concentration
dependent increase in LPL activity in heart cells with
the dye Evan's blue (139 % at I nM), inhibition of
heparanase released products (78 1) with aluminol
and inhibition of thrombin- (10 M) or bFGF- (250
ng/nl) induced DNA synthesis (>40 %) in bovine aortic
SMC. Reference is also made on the anticoagulant
activity of aluminol (>300 PTF (sec) vs 30.5 of control)
and on the advantage that it can be absorbed through
tie gastrointestinal track for oral adninisuation. The
method clainied by rescaichers from La jolla Cancer
Research Fchn, for the treatment of disorders associatedc
with the accumulation of ECM, involves the inhibition
of synthesis of proteoglycans by using anti-growth
factor antibodies (i.e. anti-TGF- 3 antibodies) and rg-
Gly-Asp-containing peptides [233]. The same group are
also claiming the use of recombinant decorin and
decorin peptide analogues expressed in E. coli as
inhibitors of TGF-P binding and of TGF-3 effects [66.

In vfvo and in vitro studies have established that the
highly sulphated glycosaminoglycan, heparin, is a
potent inhibitor of VSMC proliferation [99-104,1051.
The phmmacological role of unfractionated or low-
molecular-weight heparins [106] in the prevention of
myointimal hyperplasia after angioplasty or vascular
surgery, has been recognised but its use in this context
has been limited because of the heparin anticoagulant
activity which can lead to haemorrhaging as wcl as
other complications, such as electrolyte shifts and
thrombocytopaenia [1011. A short course of heparin at
anticoagulant dose, was found to be inadequate to
prevent restenosis in human patients who had under-
gone angioplasty [107]; abnormal regulation of growth
of VSMC by heparin has been observed in patients with
restenosis [108]. Much effort has been expended, in
producing non-anticoagulant heparin derivatives with
enhanced potency in inhibiting VSMC proliferation
[109]. Studies have shown that there is a strong inter-
dependence between size and charge for the antipro-
liferative activity of heparin [1101. Heparin fragments
made by periodate treatment were acylated with 2-, 4-,
or 6-carbon chain lengths, At approximately equal
mean molar concentiation the 4- and 6-carbon acy-
lated compounds were found to be more effectve than
whole heparin in inhibiting serum stimulated rat aorftic
S MC growth. In in vito studies using the rat carotid
balloon injury inodel, the 4-carbon acylated coi-i
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pound was as effective as heparin in inhibiting intimal
VSMC proliferation when used at the same mass dose.
This derivative had no anticoagulant effect in vivo
[1111. Acylated heparin derivatives and in particular,
0-acyated heparin derivatives with low anticoagulant
activity have been shown to have VSMC antiprolifera-
tive activitv [112].

Glycomed Inc claims a method which can inactivate
the anticoagulant activity of heparin without destiUc-
tion of its aniproliferative activity [234,235]. This
method is ilso claimed to have the advantage that the
size distribution of heparin is maintained as in the

naturally-occurring heparin/heparan sulphate prepa-
rations. The method includes fiust the deacetylation of

commercially available heparin with hydrazine and
then treatment of the heparin/heparan sulphate mole-
cules with periodate under conditions which ensure
the complete conversion of adjacent diols and alcohol-
free amines to aldehydes, followed by reduction of the
aldehyde moieties under conditions which minimise
fragmentation. It is claimed also that the product can

be used for radiolabelling or to raise antibodies. Its
antiproliferative activity was measured in vitro, using

bovine aorta SMC or in vivo, using the carotid rat model

and endothelium denudation with a balloon catheter.
Delivery using implanted EVAC discs (12 mg/disc) was
more effective than iv administration and resulted in
18.1 % occlusion (n=19) as compared to 43.4 %
occlusion of cross sectional area in control animals
(n =10). The relative agglutination of platelets mediated
by von Willebrand Factor fell to 50 % of control at
non-anticoagulant heparin concentration of less than
0.01 mg/il. The synthesis of highly sulphated oli-
gosaccharides at particular positions other than the 0-3
of the glycosaminoglycan moiety, using a novel block-
ing group strategy during retrosynthesis permitting
different sulphated patterns from the same projected
derivative, is also claimed by Glycomed Inc [236].
These derivatives are claimed for their decreased anti-

coagulant activity and increased antiproliferative activ-
ity as exemplified by the hexasaccharide:

ldoA-GIcNS- IdoA-GIcNS- IdoA-Man(2,5)

2S 6S 2S 6S 2S 6S

claimed to be most effective in inhibiting bovine aortic
SMC proliferation (86 % inhibition at 15 aLg/mI), The
hexasaccharide has been shown to be as effective as
heparin in antagonising bFGF-mediated mitogenesis
(213). No biological data are given to substansiate the
claim of VSMC antiproliferative activity of a number of
novel heparin derivatives, disclosed by AKZO & Sanofi
[237]. These novel sulphated glycosaminoglycanoid
derivatives are claimed to have also high binding

activity for antithrombin III and superior heparin co-
factor 11-mediated anuthriombin III activity. The deriva-
tives are composed of saccharide units in which the
free hydroxyl or acetamido groups of the natural
molecule are replaced with an alkyl or methyl group
whereas the sulphate groups are preserved Preferred
compounds are those with five to eight saccharides.
AKZO & Sanofi disclose carbohydrate derivatives corn-
prising a trisaccharide unit which are claimed to have
VSMC antiproliferative activity hut no biological data
are given [238], The trisaccharide unit (5) corresponcLs
to the EFG unit of the pentasaccharide DEFH (EP-
0301618) but differs in that the free hycroxyl groups

of the uronic acids L and G are alkylated, aiylated or
ararkylated. These compounds aie also claimed to
have anti-Xa activity without activating thrombin. Fac-
tor X, Xa and protein S have been shown to induce
DNA synthesis in VSMC [114].

0
0 0 1

O 0

A - 0

O --- 0 - ,
0 S 10 OS' 0  R /-

0O 0

R = alkyl, aryl or ararkyl

Q = alkyl, aryl, ararkyl or S0 3 "

A, B = H, alkyl, aryl, ararkyl or a cartohydrate

(A, B are selected independantly)
5

Rapamycin, a macrocyclic tnene antibiotic produced
by Strepton vcas bygroscopicus has been shown to
prevent proliferation of VSMC in uitro, in response to
mitogenic and heterotrophic factors, and in vivo, after
balloon catheterisation of the rat carotid artery [115,
116]. The administration of rapamycin and heparin
simultaneously, separately or sequentially is claimed
by American Home Products Corp as a method of
treatment after biologically or mechanically mediated
vascular injury by American Home Products [239]. The
combination of 10 tg/ml heparin and 1.0 nM rapamny-
cin inhibited DNA synthesis in rat aortic SMC by 76 %,
and 50 tg/ml heparin with 10 nM\l rapamycin gave 96
% inhibition in support of the claim that this combina-
tion may prove to be more effective than adninistra-
tion of heparin alone.

Differences in the mechanisms of glycation have been
proposed to play a role in atherogenesis [1171. Beta-

cyclodextrin tetradecasuphate has been shown to in-

7 . 77-
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hibit VSMC proliferation and restenosis after
angioplasty in rodents [118].

Inhibitors of Growth Factor-signal
Transduction

Transmembrane signal generation and transmission of
growth factor-induced effects via receptor autophos-
phorylation and induction of receptor tyrosine kinase
activity have been considered as potentially useful
targets for the development of antiproliferative drugs
[119]. Furthermore, overexpression, of growth factor
receptor (i.e. EGF) has been correlated with the loss
of normal regulation of the receptor signal transduction
pathway. Barret et aL [1201 have reported an integrated
system for the screening of the specificity of protein
kinase inhibitors.

The class of compounds, tyrphostins, have been de-
scribed as antiprotlferative agents for cancer cells [1211
with the potential to be used in the treatment of
abnormal VSMC proliferation by inhibition of receptor
tyrosine kinase activity. They have been shown to
inhibit bombesin-induced tyrosine phosphorylanon,
c-Ios expression and DNA synthesis in Swiss 3T3 cells
[122], and to inhibit the cellular action of nerve growth
factor [123]. Lavendustin-A has also been reported to
be a potent tyrosine kinase inhibitor of the EGF
receptor [1241. Erbstatin and its analogue RG 14921
have been used to study the inhibition mechanisms of
the EGF-receptor kinase and cAMP dependent kinase
activities [1251. The effect of erbstatin was shown to
result in the inhibition of serum-induced M-phase
progression [1261. Erbstatin has been reported to also
inhibit angiogenesis [1271. Herbimycin, also a tyrosine
kinase inhibitor, has been shown recently to inhibit
the response of VSMC to PDGF [1281. Similar drugs
include the development of growth factor specific (i.e.
PDGF, EGF, insulin) receptor tyrosine inase inhibitors
exemplified by a series of novel (93 in total), his mono-
and/or bicycic aryl and/or heteroaryl compounds,
claimed by Rh6ne-Poulenc Rorer [2411. Efficacy was
determined by measuring their ability to inhibit PDGF-,
EGF- and insulin-receptor kinase activity as well as
DNA synthesis induced in A431 cells by these growth
modulators, or by measuring inhibition of PDGF-re-
ceptor autophosphorylation in a cell-free system (0.003

20 auM). Fourty-two compounds are specifically
claimed including (6) which was shown to be most
effective in inhibiting PDGF-receptor autophosphory-
lation. Although these studies indicated that these
compounds do not function as general tyrosine kinase
inhibitors and thus, they may be potentially useful in
inhibiting VSMC proliferation, in vivo targeting of these
compounds to VSMC has not been addressed, and theL

j// CH3

H 3C - - N

6

in vivo antiproliferative effects and toxicity have yet to
be determined.

Similar reservations apply for the use of a series of
more than 260 novel quinoline-sulphonamido deriva-
tives disclosed by Hiroyoshi Hidaka and Tobishi
Yakuhin [242]. In addition to being inhibitors of plate-
let aggregation and possessing smooth muscle relaxa-
ton activity, these compounds are also claimed to have
inhibitory activity for protein kinase A, myosin light
chain kinase and protein kinase C and thus, to have
de potential to be used as antiproliferative agents; no
biological data for their anti-growth activity are given,
However, the PDGF-induced mitogenic signals in
VSMIC has been shown not to be mediated through the
protein kinase C and c-fos pathways [129]. However,
protein kinase C isoforms may act at the G1 i/S transition
phase in VSMC [130]. Inhibitors of cAMP phosphodi-
esterase (i.e. cilostazol) and their effect on the prolif-
eration of rat aortic SMC has been reported 11311.

Cell Growth and Division

Inhibitors of DNA synthesis and cell cycle pro-
gression
Psoralen (7-1-furo[3,2-y[lbenzopyran-7-one) belongs
to the group of furocoumarins, occurring naturally in
several plants. Psoralens are phytoalexins; they are
used by plants in a defensive response to fungal and
insect attacks [1321. They have also shown photosen-
sitising and phototoxic effects and are used for the
treatment of skin diseases and as photochemical
probes in biological systems [1331. Ultraviolet light in
the A band (UVA) in combination with psoralens
(PUVA), are disclosed by Indiana University for the
inhibition of proliferation of bovine aortic SMC [243.
PUVA with 8-methoxypsoralen (8-MOP) were found
to be potent inhibitors of DNA synthesis with EC50
values in combination, ranging from 7 tM at 0.35 J/cm2

to 0.2 LM at 2.1 J/cm 2 . Similar antiproliferative effects
were obtained using inverse variation of dose and
energy delivery. Furthermore, a single exposure to
PUVA (I1tM, 1.5 J/cm2) was found to completely
inhibit cell growth without causing cell death. The
inhibitory effect on serum-induced DNA synthesis, was
the same with either an immediate or delayed (16h)
application of PUVA as a result of intibition of pro-
gression of cell cycle irrespective of cell phase. This
antimitogenic effect was not due to changes in either
the number or the affinity of PDGF or EGF binding
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sites. The clinical application claimed for the treatment
of myointimal hyperplasia includes the systematic
administration of 8-MOP during vascular recanalisation
and the subsequent UV irradiation (320-400 rim) of the
region [72, 2431. The use of a lazer at a fixed wave-
length for the crosslinking of 8-MOP or of another
psoralen, angelicin, with DNA at the site of, vascular
injury, is also claimed by General Hospital Corp as ,a
treatment for restenosis after vascular surgery [244].
The photoinhibition of SMC migration has been re-
ported recently [135]. It does appear that use of
photodynamic ther:apy/external beam irradiation of
vessel segments with myointimal hyperplasia [137,
138], are gaining popularity in recent years as a poten-
tial therapy for restenosis.

A subclass of thiol proiease inhibitors, benzyloxycar-
bonyl-Leu-norleucinal (calpeptin) (100 ftM) and ace-
tyl-Leu-Leu-norleucinal (TPI-1) (50 pM) the synthesis
of which is claimed by Res Corp Technologies [2451,
were shown to reversibly block PDGF-BB- or serum-
induced cell cycle progression at late Gl-phase and at
the transition from G2 to M phase in bovine aortic SMC.
Inhibition of cell cycle progression was lost if TPI-1
was added more than 6h after serum addition. TPI-1
caused a 4-fold inhibition of the transient expression
of c-fos and c-myc proto-oncogenes and a decrease in
the levels of muscle and non-muscle actin. From
studies in rabbits, the growth inhibitory effect of thiol
protease inhibitors for VSMC [138] is claimed to have
therapeutic inplications in the prevention of restenosis
after angioplasty [2451.

For the inhibition of VSMC proliferation Medea Res is
claiming the compound 3-acetoxy-thiophene-2-car-
boxylic acid. A process for its preparation is claimed
by but no biological data are disclosed [246].

Gene therapy for the treatment of cardiovascular
diseases
Gene therapy and antisese therapy are recently de-
veloped applications in biotechnology, and involve the
introduction of foreign DNA into the target tissue in
order to conTect an inherited or acquired disorder in
vivo through the synthesis of the desired gene product
or to inhibit the expression of an unwanted gene
product [139], respectively. fEx-vivo genetically engi-
neered cells, e.g. endothelial cells, with recombinant
genes encoding a number of heterologous proteins of
therapeutic potential in the context of the treatment or
prevention of cardiovascular and other diseases (i.e.
soluble CD-4, Factor VII, Factor IX, von Willebrand
Factor, tissue plasminogen activator (t-PA), urokinase,
hirudin, interferons, TNF, interleukins, haematopoietic
growth factor, antibodies, glucocerebrosidase, adeno-
sine deaminase, phenylalanine, hydroxylase, human
growth hormone, insulin and erythropoietin) are

claimed by Thomas Jefferson University for implanta-
tion in the vessel wals of mammals via vascular grafts
[247]. The same institution also disclosed the direct
delivery to discrete blood vessel segments via double
balloon catheterisation of ex-vivo genetically trans-
formed endothelial cells with genes for the above
proteins as well as additional proteins such as strep-
tokinase, aFGF, bFGF, TGF-P3, TGF-tr, ANP, PDGF,
endothelin, diphtheria toxin, pertussis toxin and chol-
era toxin [248]. Porcine endothelial cells transfeced
with a murine amphotropic retroviral vector express-
ing recombinant P-galactosidase, were found to ex-
press the marker gene 2 to 4 weeks after introduction
into the denuded iliofemoral arteries of mini-pigs using
a double balloon catheter [140]. The i0 cu-o introduc-
tion of retroviral vectors containing recombinant genes
of any of all above proteins, is also claimed l248). In a
third patent, Thomas Jefferson University claims mieth-
ods, kits and their composition for the application of
gene therapy to specifically control the proliferation of
VSMC-associated restenosis of the vessel wall 12491.
The specific transformation of SMC and methodologies
include the use of gene constructs coding for one or
more interferon polypeptides [141] with or without
coadministration of other therapeutics found effective
in limiting or eliminating stenosis (i.e. anti-platelet,
anti-coagulation, anti-inflammatory and vasodilation
therapeutics). The claims also include use of a phar-
maceutically acceptable DNA-carrier solution contain-
ing lipofectin and/or proteolytic enzymes and/or
lipases and/or mild detergents, and the use of a
perforated balloon catheter as methodologies for the
delivery of DNA. No biological data are given for
evaluation of these claims [249].

The development of a perforated balloon catheter has
been based on the investigations of using microparti-
ces as a potential fast delivery system of medication
to the vessel wall in the treatment to reduce
postangioplasty restenosis. Femoral arteries of
atherosclerotic rabbits were injected with a 5 microns
microparticle suspension for 45 sec at either 3 or 5 atm
of infusion pressure, using a perforated balloon cathe-
ter immediately following angioplasty. Out of 34 ex-
cised arteries immediately or at 1, 3, 7 or 14 days after
infusion, 30 contained retained microparticles with 21
exhibiting microparticles in the neointima, 12 in the
media and 25 in the adventiia. Microparticles were
retained as long as 14 days suggesting that biodegrad-
able microparticles could serve as a vehicle for intra-
mural drug delivery in the treatment of restenosis [142].
However, recent investigations suggest that using a
perforated balloon catheter may not be effective for
the delivery of, liposome particles containing DNA to
the injured site. A perforated balloon (Wolinsky) cathe-
ter [1431 was used to inject (<1 min injection time), a
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vector expressing the -galactosidase marker gene into
rabbit aortas. The use. of this catheter was intended to
reduce the much longer time period, e.g. 30 nin,
required with the double balloon catheter, since these
long injection periods fall outside the rime frame
requied for clinical application. However, less than
100 cells/2 crm length of aorta were found to be
ttansduced showing that, at present, this is not an
effective method for the transfer of genes to the
vascularure. Use of a double balloon catheter, although
more effective, remains a limitation to this approach
[144].

Although the expression of a number of genes have
been claimed as having the potential for gene therapy
of cardiovascular diseases including myointimal hyper-
plasia, only the localised use of antisense oligonu-
cleotides has been demonstrated by MIT to have a
ubsequent inhibitory effect on VSMC proliferation in
ito. This claim is based on using antisense oligonu-

cleotides (15 to 30 nucleotides in length) specific for
the nRNA transcribed from the gene of interest or on
using antisense DNA to block non-encoding regulatory
DNA sequences involved in gene transcription with
the purpose to inhibit transcription under in vivo
conditions in marmmals [2501. Application of this strat-
egy is exemplified by the use of antisense c-myb
phosphorothioate oligonucleotides to inhibit the ex-
pression of the proto-oncogene which resulted in the
inhibition of rat VSMC proliferation in vitro [145] and
the prevention of myointimal hyperplasia in vivo [146]
after balloon injury of the rat carotid artery. The
advantages claimed for this method include using
modified oligonucleotides for the purpose of reducing
the rate of their degradation in vivo, and the direct
apphcation of DNA mixtures to cells at the site required
to be treated. The latter includes the use of a biode-
gradable mixture (pluronic TM gel and ethylene vinyl
acetate matrix) which is in liquid form below body
temperature but reforms to a semisolid hydrogel at or
near body temperatures. Oligonucleotides are claimed
to be released from the gel and enter the cells in <1 h.
Treatment for as little as 2 h was shown to cause
maximal inhibition of cell growth over the following
72 h. Morphological exannation of tissue after ten
days to two weeks post angioplasty, showed that
myoinuimal accumulation was minimal upon applica-
tion of c-myb antisense nucleotide whereas extensive
proliferation occured when the injured site was treated
with sense or mismatch oligonucleotides. In addition
to c-myb antisense inhibition [145, 146], there are
several targeting studies with DNA for mRNA species
which encode nuclear antigens from proliferating cells
[147]. These include human arterial SMC [1481, or DNA
sequences encoding growth factor mRNA which will
block autocrine growth factor induced cell prolifera-

tion [149]. Antisense oligonucleotides modified with
phosphothionate oI allylphosphonate groups against
the human c-kit proto-oncogene have also been
claimed by Temple University, though for the inhibi-
tion of proliferative disorders related to erythroid cell
lineages 11511.

Conclusions

The present review has concentrated on some of the
most recent developments in approaches regarding
mainly the direct inhibition of VSMC proliferation,
considered to be the key to inhibiting vascular lesion
growth. However VSMC interact with a number of
other cells in the vasculature, and contributions of
additional cells and factors participating in wound
healing and in inflammatory responses, have attracted
equal attention as areas for the development of thera-
peutics and methods for the treatment of
atherosclerosis and of restenosis. For example, lipo-
protein (a) has been shown to promote proliferation
of human VSMC [150]; high plasma concentrations of
low density lipoprotein-associated cholesterol is con-
sidered to be an important causative factor in the
pathogenesis of atherosclerosis and to contribute to
restenosis [151, 1521, whereas high density hpoprotein
has been shown to inhibit EGF-induced DNA synthesis
in VSMC [153]. Janssen [225] and Nissan Chem Ind [252]
have daimed the uses of lipid lowering agents which
may directly affect VSMC proliferation and of lipid
antioxidants, although primarily in the context of
secondary prevention [1541; clinical studies using such
drugs are curently in progress. From studies in trans-
genic mice, lipoprotein (a), apoA-l, the microsomal
triglyceride transfer protein and their genes have been
proposed as primary targets for the pharmaceutical
industry [1551 and further developments in these areas
can be anticipated. Abnormalities of endothelium func-
tions associated with hypertension and the L-argenine:
mtric oxide pathway [156 -159] and inhibition of
Na -H+ exchange in VSMC [1601, as well as the platelet
system and metalloproteinases [161] have also been
considered as important targets for the prevention and
treatment of atherosclerosis and of myointimal hyper-
plasia. Furthermore, recent Findings on the mitogenic
activity of thrombin for human VSMC [162] and its
involvement in inflammation, cancer and neur-odegen
erative diseases have extended the development of
novel thrombin inhibitors and their applications [163].
In addition, the recent identification of thrombin re-
ceptors in. various cells including VSMC, has opened
up a new area for the future synthesis of alternative
type of thrombin inhibitors to regulate thrombin func-
ions other than those involved in haemostasis [1631.
Antitumour drugs, as demonstrated by the examples
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reviewed here, and their potential for preventing
myointimal hyperplasia is also another area with an
interesting future [1641.

It should be noted, however, that the pharmacological
approaches of the 1980s using anticoagulants includ-2+

ing heparin or antiplatelet agents, Ca -channel block-
ers and corticosteroids proved to be ineffective in
preventing restenosis in man. In view of the recent
findings regarding differences in the response to
angiotensin converting enzyme inhibitors between
animals and humans, there may be a need for reas-
sessment of animal models currently used.

Validation in man will also be required regarding the
claims reviewed here for the direct inhibition of VSMC-
fibroproliferative responses. Use of growth factors or
growth factor-receptor peptide antagonists and their
antibodies as antiproliferative agents may carry the risk
of autoirnmune responses which may limit their appli-
cation. Cell Genesys [253], is claiming a method for the
production of humanised antibodies in transgenic mice
as a means to prevent the immunogenic response to
rourine antibodies when used to treat humans. Target-
ing of VSMC also remains of paramount importance in
all approaches. Intravenous or local delivery of the
anti-growth agent at the site of vascular injury are more
likely to have first application in the treatment of man.
In addition to delivery systems, like those used for
TGF-P3 (Berlix) [2121, (Bristol-Myers Squibb) [2131, a
lyophilised proteini/peptide formulation using cellu-
lose derivatives is claimed by Genentech [2541 Otsuka
Pharmaceutical [2551, is claiming a delivery system
comprised of proteins attached to liposomes.

In the case of gene therapy, in addition to problems
of targeting VSMC, this approach is still associated with
health risks from the use of viral vectors and with
problems of high expression levels of the desired
product and stability of the foreign DNA. The rapid
progress made in biotechnology, may soon lead to the
development of new mammalian expression vectors
carrying strong cell-specific promoters, and to the
development of cell-targeted DNA delivery systems
with higher uptake efficiency and higher stability. The
construction of carrier cells capable of delivery of
genetic material to a target tissue is claimed by re-
searchers at Ohio University [2561. Cell Genesys [2571,
is claiming the technique for the inactivation of the
major histocompatibiity complex (MHC) genes in
ex-vivo modified cells for use in gene therapy. They
also claim targeting of DNA sequence to the specific
position in the genome which has homology with the
introduced gene, resulting in replacement of the mu-
tated copy with good copy at the exactly correct
position [2581. Both, gene therapy and antisense ther-
apy will also require validation as a treatment for

cardiovascular diseases and for the prevention of
restenosis in man. It can be anticipated that further
developments regarding methods of administration
will be needed as well as further research for the
identification of key gene(s) involved in the regulation
of the fibroproliferative response of VSMC. Consider-
ing that atherogenesis and the restenosis process are
multifactorial as a result of contributions not only from
VSMC but from other cells in the vasculature, and of a
large number of yet unknown biochemical events, the
use of gene therapy in the wider context of treating or
preventing atherosclerosis in humans, may not prove
to be an easy task.
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Serial Number: 09/194957 Page 2

Art Unit: 1631

DETAILED ACTION

Status of Claims

The Examiner acknowledges preliminary amendments filed 12/7/98 and 05/12/99. Claims 1-5

are canceled. Claims 10-15 are added. Claims 6-15 are pending.

Abstract

This application does not contain an abstract of the disclosure as required by 37 CFR 1.72(b).

An abstract on a separate sheet is required.

Objection to specification

The disclosure is objected to under 37 CFR 1.71, as being so incomprehensible as to preclude

a reasonable search of the prior art by the examiner. The term "compound B", used on pages 14-18,

is not understood.

Applicant is required to submit an amendment which clarifies the disclosure so that the

examiner may make a proper comparison of the invention with the prior art.

Applicant should be careful not to introduce any new matter into the disclosure (i.e., matter

which is not supported by the disclosure as originally filed).
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Serial Number: 09/194957 Page 3

Art Unit: 1631

Claim objections

Claim 9 recites "separate use" of the components of the kit. Does it mean that one

component is to be used without a subsequent use of another (If yes, a different set of art rejections

can be applied). Cancellation of the term "separate" is suggested.

Claim Rejections - 35 U.S.C. § 112, second paragraph.

The following is a quotation of the second paragraph of 35 U.S.C. 112:

The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 6-15 rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing

to particularly point out and distinctly claim the subject matter which applicant regards as the

invention. The rejection is applied for the following reasons:

A. Claims 6, 10, 13 are drawn to composition comprising "a compound of somatostatin class".

Specification explains the meaning of other terms such as "somatostatin analog" or "somatostatin

derivative" (p. 1-2). The term "a compound of somatostatin class" is not clear, it fails to particularly

point out and distinctly define the metes and bounds of the subject matter that will be protected by

the patent grant. It is not clear what scope of compounds is encompassed by the claims.

B. The termn "a rapamycin macrolide" is not clear. It is not clear whether the claims are drawn

to rapamycin, which is a single compound described on p. 10, or any rapamycin derivative (e.g., as

described on p. 12).
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Serial Number: 09/194957 Page 4

Art Unit: 1631

C. Claims 6-9: Claim 6 recites "instruction for use". It is not clear what kind of use is recited in

the instructions enclose in the claimed kit.

Claim Rejections - 35 U.S. C. § 112, first paragraph.

The following is a quotation of the first paragraph of 35 U.S.C. 112:

[he specification shall contain a written description of the invention, and of the manner and process of making and

using it, in such full, clear, concise, and exact tems as to enable any person skilled in the art to which it pertains, or
with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated by

the inventor of carrying out his invention.

Claims 6,7,9 are rejected under 35 U.S.C. 112, first paragraph, because the specification,

while being enabling for synergistically effective amounts of ostreotide and rapamycin, does not

reasonably provide enablement for synergistical amounts of any other analogs of somatostatins taken

i combination with rapamycin. The specification does not enable any person skilled in the art to

which it pertains, or with which it is most nearly connected, to use the invention commensurate in

scope with these claims.

Claim 9 is drawn to somatostatin analog and rapamycin used in the amounts that produce

synergistic effect. Claim 7 recites a vast variety of compounds of "somatostatin class" with greatly

varying structure (and properties). Prior art (e.g. discussed in specification, p. 12-13) teaches use of

somatostatins and rapamycin as inhibitors of cell proliferation in-Lhibitors of malignant tumor growth.

Prior art does not teach synergism in the effects of somatostatins and rapamycin. The showing of

the synergistic effect in the instant specification is limited to demonstration of synergism between 30

mg/kg of ostreotide and 5 mg/kg rapamycin on reduction of tumor caused by injection pancreatic
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Serial Number: 09/194957 Page 5

Art Unit: 1 631

tumor cells in rats. See Example B, pages 15-17. Other examples in the specifications have not been

considered because either they describe unknown "Compound B" (Example A), or do not present

any numerical values demonstrating synergistic effect (Example C). The guidance for the dosage

range of a somatostatin analog covers four orders of magnitude (101 - 106 M); this range is given

for in vitro, not in vivo conditions. Even if considered for in vitro use only (which does not guide

to amounts to be used in vivo), this range does not guide to amounts yielding synergistic effect.

Specification fails to identify dosage range for rapamycin (again, "compound B" is not being

considered as it is not clear what it is). In view of the above, it is the Examiners position that with

the insufficient guidance and working examples and in view of unpredictability of art one skilled in

the art could not make and/or use the invention with the claimed breadth without an undue amount

of experimentation.

Claims 6-9,13-15 are rejected under 35 U.S.C. 112, first paragraph, because the specification,

while being enabling for method of treatment of hyperproliferation of pancreatic cells, does not

reasonably provide enablement for prevention of said hyperproliferation, or for treatment of

hyperproliferation of other types of cells. The burden of enabling the prevention of a disease (ie. the

need for additional testing) would be greater than that of enabling a treatment due to the need to

screen those humans susceptible to such diseases and the difficulty of proof that the administration

of the drug was the agent that acted to prevent the condition. The specification does not provide

guidance as to how one skilled in the art would go about screening those patients susceptible to cell

hyperproliferation. Nor is guidance provided as to a specific protocol to be utilized in order to prove
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Serial Number: 09/194957 Page 6

Art Unit: 1631

the efficacy of the presently claimed composition in preventing these disease states. Accordingly,

undue experimentation is necessary to determine screening and testing protocols to demonstrate the

efficacy of the presently claimed invention.

claim Rejections - 35 U..C. § 103,

The following is a quotation of 35 U.S.C. § 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such

that the subject matter as a whole would have been obvious at the time the invention was made to a person having

ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner
in which the invention was made.

This application currently names joint inventors. In considering patentability of the claims under 35

U. S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly owned at the

time any inventions covered therein were made absent any evidence to the contrary. Applicant is advised of the

obligation under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was not commonly

owned at the time a later invention was made in order for the examiner to consider the applicability of 35

U.S.C. 103C and potential 35 U.S.C. 102(f) or (g) prior art under 35 U.S.C. 103(a).

Claims 6-8, 10-15 are rejected under 35 U.S.C. 103(a) as obvious over admitted prior art or

GB 2239178 and WO 9311130.
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Serial Number: 09/194957 Page 7

Art Unit: 1631

The instant specification discusses knowledge existing in the prior art in regard to use of the

components of the claimed composition and demonstrates that both components are known to be

used for the same purpose. Thus, somatostatins are well known inhibitors of cell proliferation (e.g.,

smooth muscle cell proliferation), and have inhibiting effect on malignant tumor growth (e.g., in

breast cancer). See p. 13, first paragraph. See also GB 2239178. Rapamycin also has been shown to

inhibit smooth muscle cell proliferation and to inhibit cancer growth. See p. 12, last paragraph. See

also WO 9311130.

Modification to combine two components known to be useful for the same would have been

obvious to one of ordinary skill in the art in view of the fact that the courts have held that "it is prima

Ji~cie obvious to combine two compositions each of which is taught by the prior art to be useful for

the same purpose, in order to form a third composition which is to be useful for the very same

purpose". See In re Sisi, 169 USPQ 423, 426 (CCPA 1971). Further, because combination therapies

for treatment of abnormal cellular hyperproliferation are well-known in the art and because it would

have been desirable to use plural therapies in order to maximize the probability that abnormal cellular

hyperproliferation is minimized, it would be primafacie obvious to one of ordinary skills in the art

at the time the invention was made to be motivated to use somatostatins and rapamycin in

combination.

It is noted that, first, the instant claims are not drawn to composition having amounts of

components rendering synergistic effect, but are rather drawn to any combination of the components.

The only claim reciting amounts of components producing synergistic effect is claim 9 (which is
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Serial Number: 09/194957 Page 8

Art Unit: 1631

subject to enablement rejection). Second, the specification demonstrates existence of such synergistic

effect for a very limited number of species.

In regard to claims 6-8 drawn to a kit, it would be obvious to package the composition of

claims 10-12.

Conclusion.

No claims are allowed

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Michael Borin whose telephone number is (703) 305-4506. Dr. Borin can

normally be reached between the hours of 8:30 A.M. to 5:00 P.M. EST Monday to Friday. If

attempts to reach the examiner by telephone are unsuccessful., the examiner's supervisor, Mr. Michael

Woodward, can be reached on (703) 308-4028. The fax telephone number for this group is (703)

305-3014.

Any inquiry of a general nature or relating the status of this application should be directed to

the Group receptionist whose telephone number is (703) 308-0196.

February 11, 2000 -. ,tfMK
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CASE 4-100-8322 -

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

7 '.- I

IN RE PCT NATIONAL STAGE APPLICATION OF

GISBERT WECKBECKER

INTERNATIONAL APPLICATION NO: PCT/EP 97/03036

FILED: 11 JUNE 1997

U.S. APPLICATION NO: 09/194,957

35 USC §371 DATE: 7 DECEMBER 1998

FOR: COMBINATION OF A SOMATOSTATIN ANALOGUE AND A
RAPAMYCIN

Assistant Commissioner for Patents
Washington, D.C. 20231

Art Unit: 1631

Examiner: M. Borin

4,47"

AMENDMENT

Responsive to the Official Action dated February 14, 2000, kindly amend the above-identified

application as follows:

IN THE CLAIMS

Please amend Claim 6 as follows:

6. (Amended) A kit or package for the treatment or prevention of cell hyperproliferation, said kit or

9 package including a pharmaceutical,,composition comprising a compound of the somatostatin class

selected from naturally occurring sormatostatin-14, an analog of somatostatin-14 and a derivative of

A somatostatin-14 binding to at least the hSST-2 receptor in the nMolar range, in free form or in

pharmaceutically acceptable form, and a pharmaceutical composition comprising a rapamycin macrolide

selected from rapamycin and 40-O-(2-hdroxyethyl)-rapamvcin, said compositions being present in

synergistic effective amounts, together with instructions for use.

p

2'
CERTIFICATE OF MAILING

I hereby certify that this paper (a o any paper referred to as being attached or enclosed) is being deposited with the United States Postal
Service on the date shown below with sufficient postage as first class mail in an envelope addressed to the: Assistant Commissioner for Patents,
Washington, D.c. 20231.

Type or print name

IN THE UNITEDSTATES PATENTADRAEMAKOFC

Dat6
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Claim 9, line 1; after "simultaneous", delete", separate".

Please amend Claim 10 as follows:

10. (Amended) A pharmace ical composition comprising a pharmaceutically acceptable carrier and a

therapeutically effective amoun of: 1) a compound of the somatostatin class selected from naturally

occurring somatostatin-14, an-aloq of somatostatin-14 and a derivative of somatostatin-14 bindinq to

at least the hSST-2 receptor in te nMolar ranqe, in free form or in pharmaceutically acceptable salt

form; and 2) a rapamycin macrolie selected from rapamycin and 40-O-(2-hydroxyethyl)-rapamycin, said

compound and macrolide being piesent in synergistic effective amounts.

Please amend Claim 13 as follows:

13. (Amended) A method of reventing or treating cell hyperproliferation comprising administering to a

subject in need of such treatm rnt a therapeutically effective amount of: 1) a compound of the

\.2' :o somatostatin class selected frorm naturally occurring somatostatin-14, an analog of somatostatin-14 and
a derivative of somatostatin-14 bi~ding to at least the hSST-2 receptor in the nMolar range, in free form

or pharmaceutically acceptable sal frm; and 2) a rapamycin macrolide selected from rapamycin and

k 40-O-(2-hydroxyethyl)-rapamycin, std compound and macrolide being present in synergistic effective

amounts.

REMARKS

A favorable reconsideration of this application is respectfully requested in view of the foregoing

amendments and the following remarks.

Claims 6-15 were presented for examination, and Claims 6-15 are still the only claims present in

the case.

Claims 6, 10 and 13 have been amended to limit the "somatostatin" component to a specific

Markush group of compounds which bind to at least the hSST-2 receptor in the nMolar range, and the
"rapamycin" component to two specific compounds, viz., rapamycin and 40-O-(2-hydroxyethyl)-

rapamycin. In addition, Claim 6 now explicitly reflects the fact that the compositions are present in

synergistic effective amounts, whereas Claims 10 and 13 now explicitly reflect the fact that the

compound and the macrolide are present in synergistic effective amounts.

Claim 9 has been amended to delete the term "separate".

09/194,957 -2- 4-100-8322
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As regards the Examiner's request to provide an Abstract on a separate sheet, enclosed

herewith is a copy of a second "original" Page 9 (re-numbered as Page 28), which contains an Abstract

of the invention.

With regard to the Examiner's objection to the disclosure under 37 CFR 1.71 on the basis that

the term "compound B" is not understood, the Examiner's attention is respectfully directed to Page 12,

lines 6 and 7 where the term is clearly defined. In this connection, it should be noted that said

compound is one of the "two" compounds to which the rapamycin macrolide component of the instant

claims is now limited. Accordingly, the Examiner is respectfully requested to reconsider and withdraw

his objection to the specification.

As to the Examiner's objection to the term "separate" in Claim 9, although said claim has been

amended to delete the term "separate" as suggested by the Examiner, it should be noted that the term
"sequential" embraces separate use. Moreover, it should be noted that the term "simultaneous" does

not limit the administration of the "two" drugs in the same form. In other words, it is Applicant's belief

that the term "simultaneous" does not exclude the administration of the "two" drugs simultaneously, but

in separate forms. In any event, the Examiner is respectfully requested to reconsider and withdraw his

objection to Claim 9, as amended.

The Examiner has also rejected Claims 6-15 under the second paragrapWof 35 USC 112 as

being indefinite for failing to particularly point out and distinctly claim the subject mater of the "alleged"

invention. More particularly, the Examiner objects to the presence of certain terms and/or passages

which will be commented on in the order that they appear in the Office Action as follows.

A) This portion of the rejection is believed to have been overcome by the limitation of the
"somatostatin" component to a specific Markush group of compounds which bind to at least the hSST-2

receptor in the nMolar range.

B) This portion of the rejection is believed to have been overcome by the limitation of the
"rapamycin" component to two specific compounds.

C) As regards the Examiner's concern regarding the passage "instructions for use" in Claim 6, it

is Applicants belief that one skilled in the art would clearly know what is intended by said passage. In

other words, one skilled in the art would recognize that the "claimed" kit would contain instructions

advising a patient in need of said treatment when, how often and how much of the two drugs should be

administered.

4-100-832209/194,957

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 211



In brief, in view of the foregoing limitations of the "somatostatin" and "rapamycin" components

coupled with the foregoing arguments regarding the passage "instructions for use" in Claim 6, the

Examiner is respectfully requested to reconsider and withdraw the rejection of Claims 6-15 under the

second paragraph of 35 USC 112.

In addition, the Examiner has rejected Claims 6, 7 and 9 under the first paragraph of 35 USC

112 as being based on a specification which is "non-enabling". It is the Examiner's contention that the

terms and/or passages "a compound of the somatostatin class" and "a rapamycin macrolide" represent

such a wide variety of compounds that the presence of the passage "synergistically effective amounts" in

Claim 9 would be virtually meaningless to one skilled in the art. In other words, it is the Examiner's

belief that one skilled in the art would be unable to practice the invention without undue experimentation

since the instant specification does not provide reasonable assurance that any compound of the

somatostatin class and any rapamycin macrolide would act synergistically, especially in view of the

paucity of pharmaceutical data present in the case.

Whether or not "original" Claims 6, 7 and 9 were properly rejectable under the first paragraph of

35 USC 112 as being based on a specification which is "non-enabling" is irrelevant. What is relevant is

whether Claims 6, 7 and 9, as now amended, are based upon a specification which is "non-enabling"

and, therefore, properly rejectable under the first paragraph of 35 USC 112 and, Applicant respectfully

submits, they are not.

First of all, by the foregoing amendment to Claim 6, the "somatostatin" component has been

limited to a specific Markush group of compounds which bind to at least the hSST-2 receptor in the

nMolar range, and the "rapamycin" component has been limited to two specific compounds. In other

words, the "broad" scopes of the compositions which comprise the "claimed" kits have been drastically

reduced. Secondly, and as regards the Examiner's comment concerning the paucity of test data, there

is nothing in the statute or in the case law which requires that test data must be provided in order to

meet the "enablement" requirement of 35 USC 112. On the contrary, what is necessary to satisfy the

"how-to-use" requirement of section 112 is the disclosure of some activity coupled with knowledge of

how to use the compounds for the use disclosed (see, in this connection, In re Bundy, 209 USPQ 48).

In the present case, on Page 14, line 18 to Page 15 (including the Table below line 14), there is

described an in vitro assay which, when utilized, demonstrates the effectiveness of the instantly claimed

compositions in inhibiting the growth of tumor cells. Similarly, on Page 15, line 3 from the bottom of the

page to Page 17, line 2, there is described an in vivo assay which, when utilized, demonstrates the

effectiveness of the instantly claimed compositions in inhibiting the growth of pancreatic tumor cells. In

addition, on Page 17, lines 3-20, a clinical trial is set forth which demonstrates the effectiveness of the

instantly claimed compositions in inhibiting breast tumors. Thirdly, and as regards the Examiner's
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comment concerning the paucity of "working" examples, the Examiner is respectfully reminded that

neither in vivo biological data nor working examples that demonstrate in vivo activity are required by the

first paragraph of 35 USC 112. See, in this connection, Nelson v. Bowler, et al., 206 USPQ 881 and

Cross, et al. v. lizuka, et al. 224 USPQ 739.

In view of the foregoing, coupled with the disclosure on Page 17, line 21 to the last line on Page

19, it is clear that the instant specification enables one skilled in the art to practice the invention without

undue experimentation. Therefore, withdrawal of the "non-enabling" rejection of Claims 6, 7 and 9, as

amended, under the first paragraph of 35 USC 112, is respectfully requested.

Moreover, the Examiner has rejected Claims 6-9 and 13-15 under the first paragraph of 35 USC

112 as being based on a specification which is "non-enabling". It is the Examiner's contention that

although the instant specification is enabling for the treatment of hyperproliferation of pancreatic cells, it

is non-enabling for the "prevention" of hyperproliferation and for "treating" other than pancreatic cells. In

other words, it is the Examiner's belief that one skilled in the art would be unable to practice the

invention without undue experimentation since the instant specification is devoid of any guidance as to

which subjects would be "susceptible to cell hyperproliferation" and in view of the paucity of

pharmaceutical data present in the case.

As with the previous rejection, whether or not "original" Claims 6-9 and 13-15 were properly

rejectable under the first paragraph of 35 USC 112 as being based on a specification which is "non-

enabling" is irrelevant. What is relevant is whether Claims 6-9 and 13-15, as now amended, are based

upon a specification which is "non-enabling" and, therefore, properly rejectable under the first paragraph

of 35 USC 112 and, Applicant respectfully submits, they are not,

As indicated above, by the foregoing amendment to Claims 6 and 13, the "somatostatin"

component has been limited to a specific Markush group of compounds which bind to at least the hSST-

2 receptor in the nMolar range, and the "rapamycin" component has been limited to two specific

compounds. In addition, the instant specification discloses an in vitro assay which establishes the

effectiveness of the instantly claimed compositions in inhibiting the growth of tumor cells, and an in vivo

assay which not only establishes the effectiveness of the instantly claimed compositions in treating and

preventing pancreatic tumor growth but, in addition, establishes their effectiveness in preventing the

hyperproliferation of malignant pancreatic cells. Since, as indicated above, there is nothing in the statute

or in the case law which requires that test data must be provided in order to meet the "enablement"

requirement of 35 USC 112, Applicant has, in fact, provided more than is required by the statute.
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As to the Examiner's contention that the test data in the instant specification is enabling only for

the treatment of pancreatic cells, it should be noted that, more correctly, pancreatic tumor cells were

utilized in the in vitro and in vivo assays set forth in the instant specification. In any event, there is

nothing in the record nor is Applicant aware of any scientific evidence or reasoning which supports the

Examiner's contention. Absent such evidence or reasoning, it is believed that one skilled in the art, from

a reading of the instant specification and the test data set forth therein, would conclude that the instantly

claimed compositions would be effective in inhibiting the growth of other tumor cells.

In view of the foregoing, the Examiner is respectfully requested to withdraw the "non-enabling"

rejection of Claims 6-9 and 13-15, as amended, under the first paragraph of 35 USC 112.

Lastly, the Examiner has rejected Claims 6-8 and 10-15 under 35 USC 103(a) as being obvious

over the admitted prior art, British Patent 2,239,178 and WO 93/11130. It is the Examiner's contention

that in view of the disclosures in the last paragraph on Page 12 and the first paragraph on Page 13 of

the instant specification coupled with the teachings in the British and World patents it would have been

obvious for one skilled in the art to use a compound of the somatostatin class and a rapamycin

macrolide in combination for treating cell hyperproliferation and to prepare a kit or package comprising

said combination. Accordingly, the Examiner concludes that Claims 6-8 and 10-15 are obvious and has

cited certain case law to support his position. Although Applicant agrees with the strictures set forth in

the case law relied upon by the Examiner, whether or not the teachings of the prior art discussed in the

instant specification, British Patent 2,239,178 and WO 93/11130 rendered any of Claims 6-8 and 10-15

obvious prior to the foregoing amendments is irrelevant. What is relevant is whether the teachings of the

prior art discussed in the instant specification, British Patent 2,239,178 and WO 93/11130 render any of

Claims 6-8 and 10-15, as now amended, obvious and, Applicant respectfully submits, they do not.

As indicated in the instant specification, Applicant has discovered that the administration of a

combination of a compound of the somatostatin class and a rapamycin macrolide, i.e., a combination of

compounds which belong to different classes and operate by different mechanisms, exhibits synergistic

cell hyproliferation inhibition. More particularly, Applicant surprisingly discovered that the administration

of a combination of a compound of the somatostatin class which binds to somatostatin receptors (often

expressed on tumor cells) and inhibits the growth hormone, and a rapamycin macrolide which binds in

the cytoplasm to an immunophilin binding protein called FKBP-12 and the resulting complex, e.g.,

rapamycin/FKBP-12, binds to a protein named FRAP, inhibit cell hyperproliferation synergistically.

Accordingly, in view of their ability to inhibit cell hyperproliferation, said combinations are useful in the

prevention or treatment of malignant tumor growth and in the prevention or treatment of proliferative

vascular diseases.
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As to the relevancy of the teachings of the prior art being relied upon by the Examiner to the

instant claims which, by the foregoing amendments, are now limited to a combination of a specific

Markush group of somatostatin compounds which bind to at least the hSST-2 receptor in the nMolar

range and two specific rapamycin compounds in synergistic effective amounts, there is simply nothing in

the prior art being relied upon by the Examiner which would lead one skilled in the art to any of the

combinations which characterize the instant claims. This is especially true since it is well known that the

two rapamycin compounds of the instant claims are immunosuppresants which block T-cell mitogenesis

and were developed to prevent graft rejection. In fact, rapamycin was approved in the U.S. for this use,

whereas the other rapamycin compound of the instant claims is in clinical Phase 3 for the same

indication. Moreover, neither of the rapamycin compounds of the instant claims was developed as an

inhibitor of tumor cells. Accordingly, it is quite surprising that the combinations to which the instant

claims are now limited exhibit a synergistic inhibitory effect on the hyperproliferation of malignant cells or

vascular cells.

In addition, there is clearly nothing in the prior art being relied upon by the Examiner which would

lead one skilled in the art to employ the individual compounds of the instantly claimed combinations in

synergistic effective amounts, a conclusion acknowledged by the Examiner since "original" Claim 9 was

not included among the rejected claims.

For essentially the reasons discussed above, Applicant does not believe that the teachings of

the prior art being relied upon by the Examiner render the pharmaceutical kits of Claims 6-8 prima facie

obvious. Applicant submits that it is not obvious to prepare a pharmaceutical kit when the motivation to

do so is totally absent from the prior art, as is the case in the instant rejection. It is clear that there is

nothing in the prior art relied upon by the Examiner which would provide one skilled in the art with the

motivation to prepare any of the claimed pharmaceutical kits. Since the claimed pharmaceutical

compositions are novel and unobvious, the claimed pharmaceutical kits are novel and obvious.

Similarly, Applicant does not believe that the teachings of the prior art relied upon by the

Examiner render the "method-of-use" of Claims 13-15 prima facie obvious. A process involving the use

of a novel and unobvious composition of matter is itself novel and unobvious. In re Kuehl, 177 USPQ

250; In re Schneider, et al., 179 USPQ 46; and In re Wadlinger, et al., 181 USPQ 826.

In view of the foregoing, it is clear that the teachings of the prior art being relied upon by the

Examiner do not render any of the instant claims prima facie obvious. Therefore, withdrawal of the 35

USC 103(a) rejection of Claims 6-8 and 10-15, as amended, is respectfully requested.
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All of the rejections of record having been overcome, the instant application is deemed to be in

condition for allowance, and an early notice to that effect is earnestly solicited.

Since no "new" claims were added by this Amendment, and since the foregoing amendments did

not result in either an increase in the total number of claims or an increase in the total number of

independent claims, no additional fee is necessitated by the foregoing amendments. However, since

this Amendment will be deemed to have been filed more than three months from, but within four months

of, the date of the Office Action (i.e, February 14, 2000), it is respectfully requested that the period for

filing a response to said Office Action-be extended by one month. Please charge the $110 fee required

by 37 CFR 1 .1 7(a)(1) for a one month extension of time to Deposit Account No. 19-0134 in the name of

Novartis Corporation. In this connection, two additional copies of this page are appended.

Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept. J ,-p J.) r ian
564 Morris Avenue Ag nt for( p cant
Summit, NJ 07901-1027 R g. No.-26,631
(908) 522-6921

JJB:mjl

Encls.: Copy of second "original" Page 9
Two additional copies of this page
Postcard

Date: June 9, 2000
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All of the rejections of record having been overcome, the instant application is deemed to be in

condition for allowance, and an early notice to that effect is earnestly solicited.

Since no "new" claims were added by this Amendment, and since the foregoing amendments did

not result in either an increase in the total number of claims or an increase in the total number of

independent claims, no additional fee is necessitated by the foregoing amendments. However, since

this Amendment will be deemed to have been filed more than three months from, but within four months

of, the date of the Office Action (i.e, February 14, 2000), it is respectfully requested that the period for

filing a response to said Office Action be extended by one month. Please charge the $110 fee required

by 37 CFR 1.17(a)(1) for a one month extension of time to Deposit Account No. 19-0134 in the name of

Novartis Corporation. In this connection, two additional copies of this page are appended.

Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept. J
564 Morris Avenue nt forpcant
Summit, NJ 07901-1027 Rg. No26,631
(908) 522-6921

JJB:mjl

Encls.: Copy of second "original" Page 9
Two additional copies of this page
Postcard

Date: June 9, 2000
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Y All of the rejections of record having been overcome, the instant application is deemed to be in

"rj ition for allowance, and an early notice to that effect is earnestly solicited.

Since no "new" claims were added by this Amendment, and since the foregoing amendments did

not result in either an increase in the total number of claims or an increase in the total number of

independent claims, no additional fee is necessitated by the foregoing amendments. However, since

this Amendment will be deemed to have been filed more than three months from, but within four months

of, the date of the Office Action (i.e, February 14, 2000), it is respectfully requested that the period for

filing a response to said Office Action be extended by one month. Please charge the $110 fee required

by 37 CFR 1.17(a)(1) for a one month extension of time to Deposit Account No. 19-0134 in the name of

Novartis Corporation. In this connection, two additional copies of this page are appended.

Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept.
564 Morris Avenue
Summit, NJ 07901-1027 Rg. Nr,631
(908) 522-6921

JJB:mjl

Encls.: Copy of second "original" Page 9
Two additional copies of this page
Postcard

Date: June 9, 2000
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Case 100-8322

9

Abstract

A combination of a compound of the somatostatin class and a rapamycin macrolide is

useful for the prevention or treatment of cell hyperproliferation.
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Serial Number: 09/194957 Page 2

Art Unit: 163 1

DETAILED ACTION

Status of Claims

I. Amendment filed 06/13/00 is acknowledged. Claims 6,10,13 are amended. Claims 6-15 are

pending.

2. Applicants arguments have been considered but are deemed moot in view of the new grounds

of rejection. Rejections and/or objections not reiterated from previous Office actions are hereby

withdrawn. The following rejections and/or objections are either reiterated or newly applied. They

constitute the complete set presently being applied to the instant application.

Claim objections

3. Claim 6,10,13 recite both analogs of somatostatin-14 and derivatives of somatostatin-14.

This seems to be redundant as "analogs" are defined as "derivatives" in the specification. See p. 1,

lines 17-18.

Claim Rejections - 35 U.S.C. § 112, first paragraph.

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of making and
using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it pertains, or
with which it is most nearly connected, to make and use the same and shall set forth the best mode contemplated by
the inventor of carrying out his invention.
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Serial Number: 09/194957 Page 3

Art Unit: 1631

4. Claims 6-15 are rejected under 35 U.S.C. 112, first paragraph, as containing subject matter

which was not described in the specification in such a way as to reasonably convey to one skilled in

the relevant art that the inventors, at the time the application was filed, had possession of the claimed

invention.

The presently claimed invention is drawn to pharmaceutical composition comprising

synergistic amounts of a compound of somatostatin and a rapamycin macrolide. The compound of

somatostatin class binds "'to at least hSST-2 receptor in nMolar range" and is defined as a broad

genus of compounds of various structure described, in particular, in claims 7,11,14. It does not seem

that the inventors had possession of the compositions being present in "synergistic amnounts" for the

scope of somatostatin analogs claimed.

Unpredictability of synergistic effects is well known in pharmaceutical art. Synergism in

priniafacie unpredictable and need to be demonstrated for any particular combination of biologically

active compounds.

The specification describes in vitro synergism between only one somatostatin compound,

octreotide, and rapamycin or derivative thereof (Compound B). There is no showing of synergism

for any other representative of somatostatin compounds. There is no demonstration of "synergistic

amounts" for somatostatins other than octreotide, or ways of selecting synergistic dosages them over

known dosage ranges for individual compounds. The general guidance for the dosage range of a

somatostatin analog in vitro covers four orders of magnitude (10-1 - 10' M; see p. 15) out of which
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Serial Number: 09/194957 Page 4

Art Unit: 1631

synergism is shown for 1.2 nM (p. 15). For in vivo conditions the data in specification are more

confusing: p. 18, line 9 from the bottom, guides that the dosage of somatostatin should be below 10

mg/day (for humans), whereas synergistic effect is shown for a much higher dosage of 30 mg/kg for

mice (recalculated into mg/day, 30 mg/kg will yield even higher number). Further, there is no

demonstration of existence of synergism in in vivo conditions (note that claims are drawn to

compositions to be used in vivo).

With respect to adequate disclosure of the scope of the presently claimed generic, applicant

is referred to the discussion in University of California v. Eli Lilly and Co. U.S. Court of Appeals

Federal Circuit (CA FC) 43 USPQ2d 1398 7/22/1997 Decided July 22, 1997 No. 96-1175 regarding

disclosure. For adequate disclosure, like enablement, requires representative examples which

provide reasonable assurance to one skilled in the art that the compounds falling within the scope,

both possess the alleged utility and additionally demonstrate that applicant had possession of thefill

scope of tIhe claimed invention. See In re Riat et al. (CCPA 1964) 327 F2d 685, 140 USPQ 471; In

re Barr et al. (CCPA 1971) 444 F 2d 349, 151 USPQ 724 (for enablement) and University of

Col/Ubrnia v. Eli Lilly and Co cited above ( for disclosure). The more unpredictable the art the

greater the showing required (e.g. by "representative examples") for both enablement and adequate

disclosure.

Applicant asserts that there is a means of assaying effect of components of composition to

identify, if any, their synergism. However, this is not relevant to the disclosure requirement in which

the applicant must demonstrate possession of the claimed scope at the time of filing.
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Serial Number: 09/194957 Page 5

Art Unit: 1631

Accordingly., it is clear that applicant has not demonstrated possession of the scope of the

presently claimed subject matter. Accordingly, applicant is not in possession of the presently claimed

invention.

5. Claims 13-15 are rejected under 35 U.S.C. 112, first paragraph, because the specification,

while being enabling for method of treatment of hyperproliferation of pancreatic cells, does not

reasonably provide enablement for prevention of said hyperproliferation, or for treatment of

hyperproliferation of other types of cells. The burden of enabling the prevention of a disease (ie. the

need for additional testing) would be greater than that of enabling a treatment due to the need to

screen those humans susceptible to such diseases and the difficulty of proof that the administration

of the drug was the agent that acted to prevent the condition. The specification does not provide

guidance as to how one skilled in the art would go about screening those patients susceptible to cell

hyperproliteration. Nor is guidance provided as to a specific protocol to be utilized in order to prove

the efficacy of the presently claimed composition in preventing these disease states. Accordingly,

undue experimentation is necessary to determine screening and testing protocols to demonstrate the

efficacy of the presently claimed invention.

It is noted that applicant provided no response to this rejection.

Claim Rejections - 35 U.S.C. § 103.
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Serial Number: 09/194957 Page 6

Art Unit: 1631

6. Claims 6-15 are rejected under 35 U.S.C. 103(a) as obvious over admitted prior art or GB

2239178 and WO 9311130.

The claims are drawn to pharmaceutical compositions comprising synergistic amounts of

somatostatin and rapamycin and their derivatives, method of use thereof, and kit comprising said

composition.

The instant specification discusses knowledge existing in the prior art in regard to use of the

components of the claimed composition and demonstrates that both components are known to be

used for the same purpose. Thus, somatostatins are well known inhibitors of cell proliferation (e.g.,

smooth muscle cell proliferation), and have inhibiting effect on malignant tumor growth (e.g., in

breast cancer). See p. 13, first paragraph. See also GB 2239178. Rapamycin also has been shown to

inhibit smooth muscle cell proliferation and to inhibit cancer growth. See p. 12, last paragraph. See

also WO 9311130. The dosages of somatostatin and rapamycin taught in the prior art are 0.05-1 mg

for somatostatin (see GB '178 patent, p. 13, bottom) and 5Omg-Ig (see WO '130 patent, pages 24-

25).

Modification to combine two components known to be useful for the same would have been

obvious to one of ordinary skill in the art in view of the fact that the courts have held that "it is prima

Jfcie obvious to combine two compositions each of which is taught by the prior art to be useful for

the same purpose, in order to form a third composition which is to be useful for the very same

purpose". See In re Sisi, 169 USPQ 423,426 (CCPA 1971). Further, because combination therapies

for treatment of abnormal cellular hyperproliferation are well-known in the art and because it would
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Serial Number: 09/194957 Page 7

Art Unit: 1631

have been desirable to use plural therapies in order to maximize the probability that abnormal cellular

hyperproliferation is minimized, it would be primafacie obvious to one of ordinary skills in the art

at the time the invention was made to be motivated to use somatostatins and rapamycin in

cornbination.

In regard to the "synergistic amounts" the dosages of the components taught in the prior art

overlap with the dosage range taught in the instant invention. Compare 0.05-1 mg somatostatin

taught in GB '178 patent (p. 13, bottom) with 0.1-10 mg somatostatin taught in the instant

specification (p.1 8); compare 50mg-1000mg rapamycin taught in WO *130 patent (pages 24-25) with

0.5-500 mg rapamycin taught in the instant specification (p. 18). Therefore, the known dosage ranges

of the components read on the "synergistic amounts" claimed.

In regard to claims 6-8 drawn to a kit, it would be obvious to package the composition of

claims 10-12.

Applicant argues that the synergistic effect of the components is the unexpected beneficial

effect. However, there is no specific dosage range identified in the claims, and the dosage range

described in the specification overlaps with the dosages commonly used for individual components.

Further, the showing of synergistic effect for one somatostatin compound, octreotide (p. 15,16) is

not commensurate with the scope of the invention.

Conclusion.
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Serial Number: 09/194957 Page 8

Art Unit: 1631

7. No claims are allowed

8. Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Michael Borin whose telephone number is (703) 305-4506. Dr. Borin can

normally be reached between the hours of 8:30 A.M. to 5:00 P.M. EST Monday to Friday. If

attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Mr. Michael

Woodward, can be reached on (703) 308-4028. The fax telephone number for this group is (703)

305-3014.

Any inquiry of a general nature or relating the status of this application should be directed to

the Group receptionist whose telephone number is (703) 308-0196.

August 18, 2000 ,,,i2:, ;,:.

mlb 1/
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CASE 4-100-832 /A/P 

CERTIFICATE OF MAILING

I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the United States Postal
Service on the date shown below with sufficient postage as first class mail in an envelope addressed to the: Assistant Commissioner for Patents,
Washington, D.C. 20231.

_oS', fY 1T -4 V^,/ A ,-, .#r- ,_"2'2o

DateType or print name ~ /ignture /

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF

GISBERT WECKBECKER

INTERNATIONAL APPLICATION NO: PCT/EP 97/03036

FILED: 11 JUNE 1997

U.S. APPLICATION NO: 09/194,957

35 USC §371 DATE: 7 DECEMBER 1998

FOR: COMBINATION OF A SOMATOSTATIN ANALOGUE AND A
RAPAMYCIN

Art Unit: 1631

Examiner: M. Borin

Assistant Commissioner for Patents
Washington, D.C. 20231

AMENDMENT

Sir:

Responsive to the Official Action dated August 22, 2000, kindly amend the above-identified

application as follows:

213 MOO-14,957

IN THE CLAIMS

Please cancel Claims- 71'and 1*.- '

Please amend Claim 6 as follows:

6. (Twice amended) A kit or package fo the [tr Zt-nt or prevention] inhibition of cell

hyperproliferation, said kit or package md ing a hfaceutical composition comprising [a compound

of the somatostatin class selected from natu ally o curring somatostatin-14,] an analog of somatostatin-

14 [and a derivative of somatostatin-14] bindi g to a t the hSST-2 receptor in the nMolar range, in

JAN 3 1 1

~l~W2~JOC

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 229



free form or in pharmaceutically ac pt ble form, and a pharmaceutical composition 'comprising a

rapamycin macrolide selected from r pa cin and 40-O-(2-hydroxyethyl)-rapamycin, said compositions

being present in synergistic effective mo nts /together with instructions for use.

Claim 8, line 1; change "7" to --16--.

Please amend Claim 10 as follows:

10. (Twice amended) A pharmaceutical co position comprising a pharmaceutically acceptable carrier

and a therapeutically effective amount of: 1) compo nd of the somatostatin class selected from

naturally occurring somatostatin-14,] an analo of som to atin-14 [and a derivative of somatostatin-14]

binding to at least the hSST-2 receptor in the n olar r ge, in free form or in pharmaceutically

acceptable salt form; and 2) a rapamycin macro ide sel ct from rapamycin and 40-O-(2-hydroxyethyl)-

rapamycin, said compound and macrolide being resent in synergistic effective amounts.

Claim 12, line 1; change "11" to --17--.

Please amend Claim 13 as follows:

13. (Twice amended) A method of [preven ng or treatin inhibiting cell hyperproliferation comprising

administering to a subject in need of such tre tment therapeutically effective amount of: 1) [acompound of the somatostatin class selected rom na urally occurring somatostatin-14,] an analog of

somatostatin-14 [and a derivative of somatosta in-14] nding to at least the hSST-2 receptor in the

nMolar range, in free form or in pharmaceuticall acce tab salt form; and 2) a rapamycin macrolide

selected from rapamycin and 40-O-(2-hydroxyet yl)-rapamycin, said compound and macrolide being

present in synergistic effective amounts.

Claim 15, line 1; change "14" to --18--.

Please add the following new claims:

--16. A kit or package according to claim the analog of

formula I

4-100-8322/A/PCT09/194,957 -2-
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A' H2-S-Y

N-CH-CO-B.

A

wherein

Y2-S-OH 2

C-D-E-NH-CH-G

A is C1 12alkyl, C7 10phenylalkyl or a group of formula RCO-, where

i) R is hydrogen, C_ 11alkyl, phenyl

ii) RCO-is

a) a D-phenylalanine residue optio

and/or C1_3alkoxy, or

b) the residue of a natural or a synt

corresponding D-amino acid, or

.or

bstituted by halogen, NO 2, NH 2, OH, C1 3alkyl

ia-acid other than defined under a) above, or of a

a dipeptide residue in which the i dividual a 'no acid residue e the same or different and

are selected from those defined u der a) and/o b) abov , e a-amino group of amino acid

residues a) and b) and the N-terrrinal amino grou dipeptide residues c) being optionally

mono- or di-C_ 12alkylated or subsituted by C1 8alkanoyl;

A' is hydrogen or C_ 3alkyl,

Yj and Y2 represent together a direct bond or each of Yj and Y2 is hydrogen,

B is - Phe- optionally ring-substitutecI by halogen, NO2, NH2, OH, C1 3alkyl and/or C1 3alkoxy

(including pentafluoroalanine), naphthylalanine or pyridylalanine,

C is (L)-Trp- or (D)-Trp- optionally a-lq-methylated and optionally benzene-ring-substituted by

halogen, NO2, NH2, OH, C1 3alkyl nd/or C1 3alkoxy,

D is Lys, 4-aminocyclohexylAla or 4-minocyclohexylGly,

4-100-8322/A/PCT09/194,957
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E is Thr, Ser, Val, Tyr, lie, Leu r an aminobutyric or aminoisobutyric acid residue, and

G is a group of formula

R 16

-COOR7, -CH2ORIo, -CON or -CO-NX 1"R 12

where

R7 is hydrogen or C. 3aakyl,

RIO is hydrogen or the residue fa ph siologically acceptable, physiologically hydrolyzable ester,

R11 is hydrogen, C1l3alkyl, phen I or C 10phenylalkyl,

R12 is hydrogen, C1 3alkyl or a g oup o fmula -OH (R 13)-X1 , where

R13 is CH2OH, -(CH 2)2-OH,-(CH )3-OH, -CH(CH 3)OH, isobutyl, butyl, benzyl, naphthyl-methyl or

indol-3-yl-methyl, and

X, is a group of formula

-COO 7 -CH2OR0 or -CO-N

where

R7 and RIO have the meanings give above,

R14 is hydrogen or Cl 3alkyl and

R15 is hydrogen, C1 3alkyl, phenyl or 7.10phenylalkyl, and

09/194,957 -4- 4-100-8322/A/PCT
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R16 is hydrogen or hydrox

with the proviso that

when R12 is -CH(R 13)-X1, th

wherein the residues B, D

position each independently have

or a compound of formula III

cyclo[A -

1

n R1 , is hydrogen or methyl,

3nd E have the L-configuration and the residues in the 2- and 7-

he (L)- or (D)- configuration;

Ka- Trp - Lys II1
2rmili (a or ( 6

-NH-OH-CO-

H--Ci 2-R

OH 3

or

NH-OH-CC-

OH 2

R 2

wherein R, is optionally substit ted phenyl, and

R2 is -Z1-0H2-R1 , 0H 2-O-C 2-R1,

O - O-CH 2-R1  or -C

957 -5-

(a)

(b)

C-OH

CH 2-R1

4-100-8322/A/PCT09/194,
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wherein Z, is 0 or S,

X3 is an a-amino acid I

selected from Dab,

ing an arormatic residue on the C, side chain, or an amino acid unit

r, Dpm, His, (Bzl)HyPro, thienyI-Ala, cyclohexyl-Ala and t.-butyl-Ala,

lected from Pro,

a-Pro-, HO-R -Pro-

CO-

Ra-(CH2)i 6 -

R3aR3bN(CH 2)1 6-CNH - R3 R3bN-(CH2-S-Pro

R,-NH-CO-C-Rb-CH(NR 4)-C , R17-CH(NR )-CO- and -NR4 a-CH2CO-

wherein R3 is NR 8R9-C2-6alkyle e, guanidi o-C 2 6alkylene or C2_ alkylene-COOH, R3a is H,

C14 alkyl or has independently ne of the si nificances give or R3 Rsb is H or CI-4alkyl, Ra is OH

or NR5R6 , Rb is -(CH 2)1.3- or -C (CH3+, R4 is3, R4a is optionally ring-substituted benzyl,

each of R5 and R6 independent, is H, C1 4alkyl, w-amino-C. 4alkylene, w-hydroxy-C. 4alkylene or

acyl, R5a is a direct bond or C1-6 Ikylene, each of R8 and R9 independently is H, C1.4alkyl,

w-hydroxy-C 2 4alkylene, acyl or H2OH-(CHOH)c-CH 2- wherein c is 0, 1, 2, 3 or 4, or R8 and R9

form together with the nitrogen at m to which they are attached a heterocyclic group which may

comprise a further heteroatom, an R17 is optionally ring-substituted benzyl, -(CH 2)1 3-OH,

CH 3CH(OH)- or -(CH 2)1 5-NR 5R6, nd

ZZa is a natural or unnatural a ami p acid unit.--

-- 17. A pharmaceutical composition accordi g to claim 10 wherein the analog of somatostatin-14 is a

compound of formula I

09/194,957 -6- 4-100-8322/AIPCT
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A'

A

wherein

A is C 12alky, C7 ophenylalkyl o a group of formula RCO-, where

i) R is hydrogen, Cl-11alkyl, pheny or O7.10 enylalkyl, or

ii) RCO-is

a) a D-phenylalanine residue optioLlly rin -substituted by halogen, NO 2, NH 2, OH, C1 .3alkyl

and/or C1_3alkoxy, or

b) the residue of a natural or a synt etic a- mino-acid other than defined under a) above, or of a

corresponding D-amino acid, or
/"

c) a dipeptide residue in which the in, ividual a mo acid resi -es are the same or different and

are selected from those defined u der a) and/or ove, the a-amino group of amino acid

residues a) and b) and the N-termi al amino group of dipeptide residues c) being optionally

mono- or di-C 11 2alkylated or substi uted by C 18alkanoyl;

A' is hydrogen or C1 3alkyl,

Yj and Y2 represent together a direct b nd or each of Yj and Y2 is hydrogen,

B is -Phe- optionally ring-substituted by halogen, NO 2, NH 2, OH, C1_3alkyl and/or C1 3alkoxy

(including pentafluoroalanine), naphthyla anine or pyridylalanine,

C is (L)-Trp- or (D)-Trp- optionally a-N-rn thylated and optionally benzene-ring-substituted by

halogen, NO 2, NH 2, OH, C 3 alkyl and/or C -3alkoxy,

4-100-8322/A/PCF09/194,957 -7-
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D is Lys, 4-aminocyclohexylAl or 4-aminocyclohexylGly,

E is Thr, Ser, Val, Tyr, lie, Leu r an aminobutyric or aminoisobutyric acid residue, and

G is a group of formula

R 16

-COOR 7 , -CH2OR1o-CON R1or -CO-NX 1

R 2

where

R 7 is hydrogen or C1 3alkyl,

N R1o is hydrogen or the residue of ph siologically acceptable, physiologically hydrolyzable ester,

R11 is hydrogen, C1 3alkyl, phenyl or C phenylalkyl,

R12 is hydrogen, C1 3alkyl or a gro p of ormula -CH (R13 )-X1 , where

R1 3 is CH 2OH, -(CH 2)2-OH, -(CH 2)3 O,- -t(CH 3)OH, isobutyl, b ,- benzyl, naphthyl-methyl or

indol-3-yl-methyl, and

X, is a group of formula

R15

where

R7 and R10 have the meanings given a ove,

R14 is hydrogen or C13alkyl and

09/194,957 -8- 4-100-8322/A/PCT
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R15 is hydrogen, C1_3alkyl, phe yl or C.1 0phenylalkyl, and

R16 is hydrogen or hydroxy,

with the proviso that

when R12 is -CH(R1 3)-X1, then 41 is hydrogen or methyl,

wherein the residues B, D and have the L-configuration and the residues in the 2- and 7-

position each independently have the (-)- or (D)- configuratio

or a compound of formula III

cyclo[A - ZZa-

1 2

wherein X2 is a radical of formula (a)

wherein R1 is optionally substituted d

R2 is -Z1-CH 2-R1 , CH 2-CO-O-CH 2-R1,

and

4-100-8322/A/PCT

"IN

09/194,957
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O -0-CH 2-R1

wherein Z1 is 0 or S,

X3 is an a-amino acid having- an

selected from Dab, Dpr, Dpm

residue on the ie'chain, or an amino acid unit

cyclohexyl-Ala and t.-butyI-Ala,

A, is a divalent residue selected from ro,

(R3-NH-CO-0)Pro-, R5-N-R- ro- HO- -

00-

Ra-(CH 2)i-6-N-

R 3a R3b N-(0H 2)1 -OO-NH-Pro R R3a R3b N-(0H 2)1-6-S-Pro

R 3-NH-OO-O-R b-OH(NR4)-OO-, R 17 -OH( R 4)-CO- and -NR 42-OH2-Co-

wherein R3 is NR8R9-C2 6alkylene, guanidin -C2 _6alkylene o- ylene-COOH, R3a is H,

C 1 4alkyl or has independently one of the si nificances given for R3. R3b is H or C1 4alkyl, RaisOH

or NR 5R6, Rb is -(CH 2)1.3- or -CH(CH 3)-, R4 i H or CH3, R4a is optionally ring-substituted benzyl,

each of R5 and R6 independently is H, C1. 4a yl, w-amino-C l 4alkylene, w-hydroxy-C l 4alkylene or

acyl, R5a is a direct bond or Cl-6alkylene, eac of R8 and R9 independently is H, C14alkyl,

w-hydroxy-C2-4alkylene, acyl or CH 2OH-(CH )-CH 2- wherein c is 0, 1, 2, 3 or 4, or R8 and R9

form together with the nitrogen atom to which hey are attached a heterocyclic group which may

comprise a further heteroatom, and R17 is opti nally ring-substituted benzyl, -(CH 2)1 3-OH,

CH3CH(OH)- or -(CH 2)1.5-NR 5R6, and

It - I IU- OO.-/ .11UN/I t )4, O I - lU -
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ZZa is a natural or unnatural a amin acid unit. -

-13. A method according to claim 13 w erein the analog of somatostatin-14 is a compound of

formula I

CH2-S- 1 Y2-S-CH2

N- H-CO B-C-D-E-NH-CH-G

A

wherein

A is C. 12alkyl, C7_10phenylalkyl )r a group f formula RCO-, where

i) R is hydrogen, Cl-1 1alkyl, phe iyl or C7-10p enylalkyl, or

ii) ROO-is

a) a D-phenylalanine residue op ionally ring-s bstituted by halogen, 02, NH 2, OH, O1 3alkyl

and/or C1. 3alkoxy, or

b) the residue of a natural or a s thetic a-amino-acid other than defined under a) above, or of a

corresponding D-amino acid, o

c) a dipeptide residue in which th individual amino acid residues are the same or different and

are selected from those defined under a) and/or b) above, the a-amino group of amino acid

residues a) and b) and the N-ter inal amino group of dipeptide residues c) being optionally

mono- or di-Cl. 12alkylated or sub tituted by C. 8alkanoyl;

A' is hydrogen or C1.3alkyl,

Yj and Y2 represent together a direct bond or each of Yj and Y2 is hydrogen,

B is -Phe- optionally ring-substituted y halogen, NO2.NH2, OH, C1.3alkyl and/or C1 3alkoxy

(including pentafluoroalanine), naphthy alanine or pyridylalanine,

NII

09/194,957 -11 - 4-100-8322/A/PCT
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C is (L)-Trp- or (D)-Trp- op onally a-N-methylated and optionally benzene-ring-substituted by

halogen, NO2, NH2, OH, C1_3 lkyl and/or Cl 3alkoxy,

D is Lys, aminocyclohexylAl~ or 4-aminocyclohexylGly,

E is Thr, Ser, Val, Tyr, lie, Leu or an aminobutyric or aminoisobutyric acid residue, and

G is a group of formula

R16

-COOR -CH2ORlo -CON or CO- X

R 12

where

R7 is hydrogen or C13alkyl,

R10 is hydrogen or the residue

R11 is hydrogen, C1 3alkyl, phei

R 12 is hydrogen, C1-3alkyl or a

R13 is CH 2OH, -(CH 2)2-OH, _(C

indol-3-yl-methyl, and

X, is a group of formula

-COOR7,

logically acceptable, physiologically hydrolyzable ester,

)henylalkyl,

ula -CH (R13)-X1, where

:H(C 3 jsob yl, butyl, benzyl, naphthyl-methyl or

or C R14
or -CO-N

R 15

4-100-8322/A/PCT

where

09/194,957

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 240



R7 and R10 have the eanings given above,

R14 is hydrogen or C1.3alkyl and

R15 is hydrogen, C1.3a, (yl, phenyl or C7. 10phenylalkyl, and

R16 is hydrogen or hy roxy,-

with the proviso that

when R12 is -CH(R1 3)-X ,then R11 i hydrogen or methyl,

wherein the residues B, D and E h ve the L-configuration and the residues in the 2- and 7-

position each independently ha e the (L)- (D)- configuration;

or a compound of formula III

cyclo[,

wherein X 2 is a radical

or

5 6

OH2

wherein R, is optionally substiti

R2 is -Z1-CH2-R1 , CH 2-CO-O-Cl

09/194,957

phenyl, and
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0 _0-C 2-R1

wherein Z, is 0 or S,

X3 is an a-amino acid having an aromatic residue on t 0side chain, or an amino acid unit

selected from Dab, Dpr, Dpm, is, (Bzl)HyPr ienyl-Ala, cyclohexyl-Ala and t.-butyl-Ala,

A1 is a divalent residue selected fr m Pr,

(R3-NH-CO-0)Pro-, R -N-R a-Pro-, H -R5a-P o-,

R6

Ra-(CH2)1 6-N-N

R3 R3baN-(CH 2)1 6-CO-NH-Pro- R3,R, N-(0H 2)1 6-S-Pro

R3-NH-CO-0-Rb-CH(NR4)-CO0-, R17- IH(NR 4)-CO- and -NR4a-CH 2-CO-

wherein R3 is NR8R9-C2_6alkylene, gu nidino- C2.6alkylene or C2_6alkylene-COOH, R 3a is H,

C1 .4alkyl or has independently one of t e significances given for R3, R3b is H or C14 alkyl, Ra is OH

or NR 5R6, Rb is -(CH 2)1.3- or -CH(CH 3) R4 is H or CH3, R 4a is optionally ring-substituted benzyl,

each of R5 and R6 independently is H, 14alkyl, w-amino-C. 4alkylene, w-hydroxy-Cl_4alkylene or

acyl, R 5 , is a direct bond or C1-6alkylen , each of R8 and R9 independently is H, 01 4alkyl,

w-hydroxy-C2_4alkylene, acyl or CH 2OH- CHOH)c-CH 2- wherein c is 0, 1, 2, 3 or 4, or R8 and R9

form together with the nitrogen atom to hich they are attached a heterocyclic group which may

comprise a further heteroatom, and R 17 i optionally ring-substituted benzyl, -(CH 2)1.3-OH,

CH 3CH(OH)- or -(CH 2)1_5-NR5 R6, and

09/194,957 14- 4-100-8322/A/PCT
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ZZa is a natural o unnatural a io'acid unit. --

REMARKS

A favorable reconsideration of this application is respectfully requested in view of the foregoing

amendments and the following remarks.

Claims 6-15 were presented for examination, and Claims 6, 8-10, 12, 13 and 15-18 are now

present in the case.

Claims 7, 11 and 14 have been cancelled and replaced by "new" Claims 16-18, respectively. As

can be clearly seen, the "alternative" embodiment in said "new" claims has been limited to

compounds of formula Ill.

Claims 6, 10 and 13 have been amended to limit the "somatostatin" component exclusively to an

analog of somatostatin-14 which binds to at least the hSST-2 receptor in the nMolar range. In

addition, the preamble in Claim 6 has been amended to reflect the fact that the claimed kit or

package is useful for the inhibition of cell proliferation, whereas Claim 15 has been amended so

that it is now directed to a "method of inhibiting cell hyperproliferation".

Claim 8 has been amended so that it now depends on "new" Claim 16; Claim 12 has been

amended so that it now depends on "new" Claim 17; and Claim 15 has been amended so that it

now depends on "new" Claim 18.

The Examiner's objection to Claims 6, 10 and 13 is believed to have been overcome by the

amending of said claims to limit the "somatostatin" component exclusively to an analog of

somatostatin-14 which binds to at least the hSST-2 receptor in the nMolar range.

Claims 6-15 have been rejected under the first paragraph of 35 USC 112 as containing subject

matter which is not adequately described in the specification. More particularly, the Examiner is

of the opinion that the specification lacks adequate descriptive support for the term "synergistic

effective amounts" as applied to the somatostatin analogs. The Examiner is especially troubled

that the specification contains "in vitro" synergistic evidence for only one somatostatin

compound. In addition, the Examiner deems the "in vivo" data confusing, i.e., it appears to

4-100-8322/A/PCT09/194,957 -15-
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conflict with the dosage regimen indicated in the "utility statement", and alleges that the

specification lacks "in vivo" synergistic evidence.

First of all, since octreotide, as well as all of the other somatostatin analogs of the instant claims

are known to inhibit cell proliferation and tumor growth, one skilled in the art would expect that all

of the somatostatin analogs would exhibit a synergistic anti-tumor effect when combined with

rapamycin.

As regards to the Examiner's allegation that the instant specification lacks in vivo synergistic

evidence, it appears that the Examiner has overlooked the results at the top of Page 17 of the

instant specification. In this connection, it should be noted that compound C), viz., octreotide

pamoate, is administered as a single injection of a slow release form at 30 mg/kg s.c., i.e., a

total amount of 0.6 mg of octreotide pamoate (based on an average weight of a mouse of 20g) is

released over the three weeks of treatment in the in vivo assay. In any event, set forth below are

the results which appear in the Table bridging Pages 16 and 17 of the instant specification:

Treatment Volume (mm 3)  Shrinkage over the control

Control 4020

Compound B 3685 8.3%

Rapamycin 2748 31.7%

Octreotide C 2205 45%

B+octreotide C 130 96%

Rapamycin +octreotide C 106 97.3%

In brief, the tumors in the "control" animals became so large that the animals had to be killed.

In the animals treated with only one of the active components, the tumor growth continued,

not as excessive as with the control animals, but could not be stopped. On the other hand, a

marked inhibition of the tumor growth occurred in the animals treated with a combination of

the active compounds - the tumor inhibition effect was not additive, as would be expected,

but synergistic which is quite surprising and unexpected.

Applicant is at a loss to understand the basis of the Examiner's allegation that the in vivo

data in the instant application is confusing. As indicated above, octreotide pamoate is

administered as a sinl injection of a slow release form at 30 mg/kg s.c., i.e., a total amount

of 0.6 mg of octreotide pamoate is released over the three weeks of treatment in the in vivo

assay. The tumor volume is then assessed four weeks later. With regard to the dosage

4-100-8322/A/PCT09/194,957 -16-
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ranges set forth in the first complete paragraph on Page 18 of the instant specification, the

daily dosages for the "somatostatin" component, i.e., the octreotide compound, reflect the

amount of the free peptide which is to be administered. This should not be confused with the

various salt forms of octreotide, e.g., the pamoate salt form, or administration in slow release

form. For purposes of information, Sandostotin LAR® (octreotide in slow release form as

used in the in vivo assay on Pages 16 and 17 of the instant specification) is administered in

acromegalic humans at a single dose of 20 mg or 30 mg of free peptide every four weeks.

RAD (compound B), which is used at a dosage of 5 mg/kg per day in the in vivo assay on

Pages 16 and 17 of the instant specification, is administered at a daily dose of 1 mg to 3 mg

in transplanted humans. In short, there is nothing confusing between the amounts of the

active components utilized in the in vivo assay on Pages 16 and 17 of the instant

specification and the dosage ranges set forth in the first complete paragraph on Page 18 of

the instant specification.

In view of the foregoing, the Examiner is respectfully requested to reconsider the rejection of

Claims 6-15 (now Claims 6, 8-10, 12, 13 and 15-18) under the first paragraph of 35 USC 112

for lack of descriptive support and withdraw it.

The Examiner has also rejected Claims 13-15 under the first paragraph of 35 USC 112 as

being based on a specification which is "non-enabling". The Examiner continues to maintain

that although the instant specification is enabling for the treatment of hyperproliferation of

pancreatic cells, it is non-enabling for the "prevention" of hyperproliferation and for "treating"

other than pancreatic cells. In other words, it is the Examiner's belief that one skilled in the

art would be unable to practice the intention without undue experimentation since the instant

specification is devoid of any guidance as to which subjects would be "susceptible to cell

hyperproliferation".

Whether or not Claims 13-15 were properly rejectable under the first paragraph of 35 USC

112 is being based on a specification which is "non-enabling" prior to the foregoing

amendments is irrelevant. What is relevant is whether Claim 13 (as amended), "new" Claim

18 (which replaced Claim 14), and Claim 15 are based upon a specification which is "non-

enabling" and, therefore, properly rejectable under the first paragraph of 35 USC 112 and,

Applicant respectfully submits, they are not.
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As indicated above, Claim 13, upon which "new" Claim 18 and Claim 15 depend or ultimately

depend, is now directed to a "method of inhibiting cell hyperproliferation", which language is

inherently supported by the teachings of the instant specification.

In addition, the instant specification discloses an in vitro assay which establishes the

effectiveness of the instantly claimed compositions in inhibiting the growth of tumor cells, and

an in vivo assay which not only establishes the effectiveness of the instantly claimed

compositions in treating and preventing pancreatic tumor growth but, in addition, establishes

their effectiveness in preventing the hyperproliferation of malignant pancreatic cells. Since

there is nothing in the statute or in the case law which requires that test data must be

provided in order to meet the "enablement" requirement of 35 USC 112, Applicant has, in

fact, provided more than is required by the statute.

As to the Examiner's contention that the test data in the instant specification is enabling only

for the treatment of pancreatic cells, it should be noted that, more correctly, pancreatic tumor

cells were utilized in the in vitro and the in vivo assays set forth in the instant specification.

In any event, there is nothing in the record nor is Applicant aware of any scientific evidence

or reasoning which supports the Examiner's contention. Absent such evidence or reasoning,

it is believed that one skilled in the art, from a reading of the instant specification and the test

data set forth therein, would conclude that the instantly claimed compositions would be

effective in inhibiting the growth of other tumor cells.

Before concluding, and with regard to the Examiner's contention that Applicant did not

address this rejection in the previous response, the Examiner's attention is respectfully

directed to Page 5, line 9 to Page 6, line 9 of the Amendment filed June 13, 2000.

In view of the foregoing, the Examiner is respectfully requested to withdraw the "non-

enabling" rejection under the first paragraph of 35 USC 112 as it applies to Claim 13, as

amended, "new" Claim 18 (which replaced Claim 14) and Claim 15.

Lastly, the Examiner has rejected Claims 6-15 under 35 USC 103(a) as being obvious over

the admitted prior art, British Patent 2,239,178 and WO 93/11130. The Examiner again

contends that, in view of the disclosures in the last paragraph on Page 12 and the first

paragraph on Page 13 of the instant specification, coupled with the teachings in the British

and World patents, it would have been obvious for one skilled in the art to use a compound

of the somatostatin class and a rapamycin macrolide in combination for treating cell
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hyperproliferation and to prepare a kit or package comprising said combination. In addition, 

the Examiner has noted that the "dosage" ranges" set forth in the specification for the 

somatostatin and rapamycin compounds overlap with the dosage ranges disclosed in the 

prior art for said compounds. Accordingly, the Examiner concludes that Claims 6-15 are 

obvious and has again cited 'certain .case law to support his position. Although Applicant 

agrees with the strictures set forth in the case law relied upon by the Examiner, whether or 

not the teachings of the prior art discussed in the instant specification, British Patent 

2,239,178 and WO 93/11130 rendered any of Claims 6-15 obvious prior to the foregoing 

amendments is irrelevant. What is relevant is whether the teachings of the prior art 

discussed in the instant specification, British Patent 2,239,178 and WO 93/11130 render any 

of Claims 6 (as amended), 8, 9, 10 (as amended), 12, 13 (as amended), 15 and "new" 

Claims 16-18 obvious and, Applicant respectfully submits, they do not. 

As indicated in the instant specification, Applicant has discovered that the administration of a 

combination of a compound of the somatostatin class and a rapamycin macrolide, i.e., a 

combination of compounds which belong to different classes and operate by different 

mechanisms, exhibits synergistic cell hyperproliferation inhibition. More particularly, 

Applicant surprisingly discovered that the administration of a combination of a compound of 

the somatostatin class which binds to somatostatin receptors (often expressed on tumor 

cells) and inhibits the growth hormone, and a rapamycin macrolide which binds in the 

cytoplasm to an immunophilin binding protein called FKBP-12 and the resulting complex, 

e.g., rapamycin/FKBP-12, binds to a protein named FRAP, inhibits cell hyperproliferation 

synergistically. Accordingly, in view of their ability to inhibit cell hyperproliferation, said 

combinations are useful in the prevention or treatment of malignant tumor growth and in the 

prevention or treatment of proliferative vascular diseases. 

As to the relevancy of the teachings of the prior art being relied upon by the Examiner to the 

instant claims which, by the foregoing amendments, are now limited to a combination of an 

analog of somatostatin-14 which binds to at least the hSST-2 receptor in the nMolar range 

and two specific rapamycin compounds in synergistic effective amounts, there is simply 

nothing in the prior art being relied upon by the Examiner which would lead one skilled in the 

art to any of the combinations which characterize the instant claims. This is especially true 

since it is well known that the two rapamycin compounds of the instant claims are 

immunosuppresants which block T-cell mitogenesis and were developed to prevent graft 

rejection. In fact, rapamycin was approved in the U.S. for this use, whereas the other 

rapamycin compound of the instant claims is in clinical Phase 3 for the same indication. 
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Moreover, neither of the rapamycin compounds of the instant claims was developed as an

inhibitor of tumor cells. Accordingly, it is quite surprising that the combinations to which the

instant claims are now limited exhibit a synergistic inhibitory effect on the hyperproliferation

of malignant cells or vascular cells.

In addition, there is clearly nothing in the prior art being relied upon by the Examiner which

would lead one skilled in the art to employ the individual compounds of the instantly claimed

combinations in synergistic effective amounts. In this connection, it is Applicant's belief that

the Examiner's comment concerning the "overlap" in the dosage ranges actually supports

patentability since one skilled in the art would expect the claimed combinations to exhibit, at

best, an additive effect.

For essentially the reasons discussed above, Applicant does not believe that the teachings

of the prior art being relied upon by the Examiner render the pharmaceutical kits of Claims 6,

8, 9 and 16 prima facie obvious. Applicant submits that it is not obvious to prepare a

pharmaceutical kit when the motivation to do so is totally absent from the prior art, as is the

case in the instant rejection. It is clear that there is nothing in the prior art relied upon by the

Examiner which would provide one skilled in the art with the motivation to prepare any of the

claimed pharmaceutical kits. Since the claimed pharmaceutical compositions are novel and

unobvious, the claimed pharmaceutical kits are novel and obvious.

Similarly, Applicant does not believe that the teachings of the prior art relied upon by the

Examiner render the "method-of-use" of Claims 13, 15 and 18 prima facie obvious. A

process involving the use of a novel and unobvious composition of matter is itself novel and

unobvious. In re Kuehl, 177 USPQ 250; In re Schneider, et al., 179 USPQ 46; and In re

Wadlinger, et al., 181 USPQ 826.

In view of the foregoing, it is clear that the teachings of the prior art being relied upon by the

Examiner do not render any of the instant claims prima facie obvious. Therefore, withdrawal

of the 35 USC 103(a) rejection of Claims 6-15 (now Claims 6, 8-10, 12, 13 and 15-18) is

respectfully requested.

All of the rejections of record having been overcome, the instant application is deemed to be

in condition for allowance, and an early notice to that effect is earnestly solicited.
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Although three "new" dependent claims were added by this Amendment, three dependent

claims were also cancelled. Accordingly, no additional fee is necessitated by the foregoing

amendments. However, since this Amendment will be deemed to have been filed more than

four months from, but within five months of, the date of the Office Action (i.e., August 22,

2000), it is respectfully requested that the period for filing a response to said Office action be

extended by two months. Please charge the $390 fee required by 37 CFR 1.1 7(a)(2) for a

two month extension of time to Deposit Account No. 19-0134 in the name of Novartis

Corporation. In this connection, two additional copies of this page are appended.

Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept. Jds p . br vian
564 Morris Avenue Agint for .. p cant
Summit, NJ 07901-1027 Reg. Nb. 26,631
(908) 522-6921

JJB:bks

Encls.: Two additional copies of this page
Postcard

Date: January 22, 2001
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Application No. Appih -nt(s)

09/194,957 Weckbecker
Office Action Summary Examiner Mh G re up A rt U n it

S Michael Borin 1631

[) Responsive to communication(s) filed on Jan 25, 2001

X This action is FINAL.

Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed
in accordance with the practice under Ex parte Quayle, 1935 CD. 11; 453 O.G. 213.

A shortened statutory period for response to this action is set to expire 3 month(s), or thirty days, whichever
is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of
37 CFR 1 .136(a).

Disposition of Claims

[ Claim(s) 6, 8-10, 12, 13, and 15-18 is/are pending in the application.

Of the above, claim(s) is/are withdrawn from consideration,

Li Claim(s) is/are allowed,

Claim(s) 6, 8-10, 12, 13, and 15-18 is/are rejected.

II Claimis) is/are objected to,

[-] Claims are subject to restriction or election requirement.

Application Papers

L See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948.

] The drawing(s) filed on is/are objected to by the Examiner.

The proposed drawing correction, filed on is El approved disapproved.

The specification is objected to by the Examiner.

[] The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119

.J Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).

All 0 Some* 0 None of the CERTIFIED copies of the priority documents have been

Li received.

Li received in Application No. (Series Code/Serial Number)

received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:

El Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s)

-1 Notice of References Cited, PT0-892

-J Information Disclosure Statement(s), PT0-1449, Paper No(s).

[7 Interview Summary, PT0-41 3

] Notice of Draftsperson's Patent Drawing Review, PTO-948

] Notice of Informal Patent Application, PTO-1 52

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES ---

J, S, Patent a, d Tadear<, Office

PTO-326 (Rev. 9-95) Office Action Summary Part of Paper No. 9
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Serial Number: 09/194957 Page 2

Art Unit: 1631

DETAILED ACTION

Status of Claims

1. Amendment filed 01/25/01 is acknowledged. Claims 6,8,10,12,13,15 are amended. Claims

16-18 are added. Claims 7,11,14 are canceled. Claims 6, 8-10,12, 13, 15-18 are pending.

2. Applicants arguments have been considered and are deemed to be persuasive in part.

3. The objection to claims 6,10,13 is withdrawn in view of the amendment to the claims.

Claim Rejections - 35 U.S.C. § 112, first paragraph.

4. Claims 6, 8-10,12, 13, 15-18 are rejected under 35 U.S.C. 112, first paragraph, as containing

subject matter which was not described in the specification in such a way as to reasonab!y convey to

one skilled in the relevant art that the inventors, at the time the application was filed, had possession

of the claimed invention. See previous Office action, paragraph #4. The rejection is withdrawn as

related to in vivo effect but is maintained for the reasons of record in regard to the breadth of the

claims.

The only argument presented by applicant is that "one skilled in the art would expect that all

of the somatostatin analogs will exhibit a synergistic effect when combined with somatostatin" (p. 16
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Serial Number: 09/194957 Page 3

Art Unit: 1631

of the response, first full paragraph). Examiner respectfully disagrees. It does not seem that the

inventors had possession of the compositions being present in "synergistic amounts" for the scope

of somatostatin analogs claimed. Unpredictability of synergistic effects is well known in

pharmaceutical art. Prior art is full of examples that synergism inpriniafacie unpredictable and need

to be demonstrated for any particular combination of biologically active compounds. For example,

Gilewski et al. (Database Medline, DN 90140745) reviewing anti-cancer treatments concludes that

"synergism among active agents is not necessarily assured and quite unexpected". Holmes (Database

Caplus, DN 126:54378) emphasizes that synergistic effect is unpredictable because of the

unpredictable nature of drug interactions. As another example, Bertrou (Database Caplus, DN

113:112366) demonstrates unpredictability in synergistic effects of antibiotics.

Accordingly, it is clear that applicant is not in possession of the presently claimed invention

because the possession of the scope of the presently claimed subject matter is not demonstrated.

Limiting the scope of the claims to octreotide would overcome the rejection.

5. Rejection of claims 13-15 under 35 U.S.C. 112, first paragraph, is withdrawn in view of

amendment to the claims.

Claim Rejections - 35 U.S.C. § 103.

6. Claims 6, 8-10,12, 13, 15-18 remain rejected under 35 U.S.C. 103(a) as obvious over

admitted prior art or GB 2239178 and WO 9311130. The rejection is maintained for the reasons

set forth in the previous Office action, paragraph #6.

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 254



Serial Number: 09/194957 Page 4

Art Unit: 1631

Applicants asserts that the rejection is irrelevant in view of amendments to the claims.

However, Examiner failed to identify changes in the claim language which would make the rejection

moot. As stated in the rejection, because combination therapies for treatment of abnormal cellular

hyperproliferation are well-known in the art and because it would have been desirable to use plural

therapies in order to maximize the probability that abnormal cellular hyperproliferation is minimized,

it would bepriniafacie obvious to one of ordinary skills in the art at the time the invention was made

to be motivated to use somatostatins and rapamycin in combination. The concentrations of the

components, as disclosed in the specification, are within the range known in the art. The claims do

not recite any particular dosage range which would distinguish the "synergistic amounts'" of the

components from those known in the art. The motivation in the prior art to combine references need

not be identical to that of the applicant to establish obviousness. In re Kemps, 40 USPQ2d 1309

(Fed. Cir., 1996). Thus, it would be obvious to combine a somatostatin and a rapamycin analog

taken in the concentrations known in the art to achieve the antiproliferative effect known for both

components. The presence of unexpected results, such as synergistic effect, would obviate the

rejection, if the claims are limited to combinations demonstrating such unexpected beneficial effect.

Showing of synergistic effect for just one somatostatin compound, however, is not commensurate

with the broad scope of somatostatins claimed.

Conclusion.
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Serial Number: 09/194957 Page 5

Art Unit: 1631

7, No claims are allowed. Limiting the scope of the claims to combinations of octreotide would

overcome the rejections of record.

8. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy

as set forth in 37 CFR 1.136(a).

A shortened statutory period for reply to this final action is set to expire THREE MONTHS

from the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the

mailing date of this final action and the advisory action is not mailed until after the end of the

THREE-MONTH shortened statutory period, then the shortened statutory period will expire on the

date the advisory action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be

calculated from the mailing date of the advisory action. In no event, however, will the statutory

period for reply expire later than SIX MONTHS from the mailing date of this final action.

9. Any inquiry concerning this communication or earlier communications fr-om the examiner

should be directed to Michael Borin whose telephone number is (703) 305-4506. Dr. Borin can

normally be reached between the hours of 8:30 AM. to 5:00 P.M. EST Monday to Friday. If

attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Mr. Michael

Woodward, can be reached on (703) 308-4028. The fax telephone number for this group is (703)

305-3014.

Any inquiry of a general nature or relating the status of this application should be directed to

the Group receptionist whose telephone number is (703) 308-0196.

MICHAEL BFi, i-,
PRIMARY'EXAgd',N±.
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( p Jul. F,

__ 7

~i-o6-~ /
CASE 4-100-8322/AIPCT

FILING BY "EXPRESS MAIL" UNDER 37 CFR 1.10

EL 820013813 US July 5, 2001
Express Mail Label Number Date of Deposit

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1

GISBERT WECKBECKER Examiner:

INTERNATIONAL APPLICATION NO: PCT/EP 97/03036

FILED: 11 JUNE 1997

U.S. APPLICATION NO: 09/194,957

35 USC §371 DATE: 7 DECEMBER 1998

FOR: COMBINATION OF A SOMATOSTATIN ANALOGUE AND A
RAPAMYCIN

Assistant Commissioner for Patents
Washington, D.C. 20231

AMENDMENT UNDER 37 CFR 1.116

' -

JUL 1 0. 2o0

631BonTECHM CENTER O 0129O
M. Born

Sir:

Responsive to the Final Rejection dated April 4, 2001, kindly amend the above-identified

application as follows:

IN THE CLAIMS

Please cancel Claims ,K T6 & and 1-1.

Please add the following new claims:

->19. A kit or package for the inhibition of cell hyperproliferation, said kit or package including a

pharmaceutical composition comprising an analogue of somatostatin-14 binding to at least the hSST-2

receptor in the nMolar range selected from

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 257



I I
a) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol

I I
b) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH

2

c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Va-Cys-TrpNH 2

d) (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH
2

I I

f) 3-(2-(Naphthyl)-(D )Ala-Cys-Tyr-(D)Trp-Lys-val-Cys-ThrNH 2

g) (D)Phe-Cys-Tyr-(D)Trp-Lys-va-Cys--Nal-NH2

h) 3-(2-naphthyl)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-h-Na-N 2H2

I

g) (D)Phe-Cys--Nal-(D)Trp-Lys-Val-Cys-Thr-NH 2

j) (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH 2  and

k) (D)Phe-Cys-Tyr-(D)Trp-Lys-Cys-Thr-N H2,

in free form or in pharmaceutically acceptable salt form, and a pharmaceutical composition comprising a

rapamycin macrolide selected from rapamycin and 40-O-(2-hydroxyethyl)-rapamycin, said compositions

being present in synergistic effective amounts, together with instructions for use. --

--,20. "A kit or package according to Claim .Iwherein the analogue of somatostatin-14 is selected from

4-100-8322/A/PCT09/194,957 -2-
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a) (D)P he-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol

c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2 and

f) 3-(2-(Naphthyl)-(D)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2,

in free form or pharmaceutically acceptable salt form. --

21. A kit or package according to Claim20 wherein the analogue of somatostatin-14 is

(D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol,

in free form or in pamoate salt form. --

-- 22. A kit or package according to Claim 21'wherein the somatastatin-14 analogue is in sustained

release form and the rapamycin macrolide is 40-O-(2-hydroxyethyl)-rapamycin. --

-- A A kit or package according to Claim 19 for simultaneous or sequential use in synergistically

effective amounts. --

--,24. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

therapeutically effective amount of: 1) an analogue of somatostatin-14 binding to at least the hSST-2

receptor in the nMolar range selected from

4-100-8322/A/PCT09/194,957 -3-
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a) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol

b) (0)Phe-Cys-Tyr-(D)Trp- ys-Val-Cys-ThrNH2

c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpN H2

d) (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-TrNH 2

e) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2I I

f) 3-(2-(N a phth yl)=(D)Ala-Cys -Tyr-(D)Trp-Lys -Val- Cys -TIhrNH2

g) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys- P -Nai-NH2

h) 3-(2-naphthyl)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys- r-Na-N2H2

g) (D)Phe-Cys-P-Nal-(D)Trp-Lys-Val-Cys-Thr-a-NH 2

j) (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH 2  and

k) (D)Phe-Cys-Tyr-(D)Trp-Lys-Cys-Thr-NH 2 ,

in free form or pharmaceutically acceptable salt form; and 2) a rapamycin macrolide selected from

rapamycin and 40-O-(2-hydroxyethyl)-rapamycin, said somatastatin-14 analogue and macrolide being

present in synergistic effective amounts.--

25. A composition according to Claim 24 wherein the analogue of somatostatin-14 is selected from

a) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol

c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2  and

f) 3-(2-(Naphthyl)-(D)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2 ,

4-100-8322/A/PCT09/194,957 -4-
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in free form or pharmaceutically acceptable salt form. --

-- 26. A composition according to Claim-25 wherein the analogue of somatastatin-14 is

(D)Phe-Cys-P he-(D)-Trp-Lys-Thr-Cys-Thr-ol,

in free form or in pamoate salt form. --

-- 27. A composition according to claim 26 wherein the somatostatin-14 analogue is in sustained

release form and the rapamycin macrolide is 40-O-(2-hydroxyethyl)-rapamycin. --

---28. A method of inhibiting cell hyperproliferation comprising administering to a subject in need of such

treatment a therapeutically effective amount of: 1) an analogue of somatostatin-14 binding to at least

the hSST-2 receptor in the nMolar range selected from

a) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol

b) (D) Phe-Cy s-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2

I I
c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2

d I
d) (D)Trp-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH

2

e) (D)Phe-Cys- Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2

f) 3-(2-(Naphthyl)-(D)Aia-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNH 2

g) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys- -Nal-NH 2

h) 3-(2-naphthyl)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-p -NaI-NH 2

i) (D)Phe-Cys- p-Nal-(D)Trp-Lys-Vai-Cys-Thr-NH 2

j) (D)Phe-Cys-Tyr-(D)Trp-Lys-Leu-Cys-Thr-NH 2  and

IkIk) (D)Phe-Cys-Tyr-(D)Trp-Lys-Cys-Thr-NH2,
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in free form or pharmaceutically acceptable salt form; and 2) a rapamycin macrolide selected from

rapamycin and 40-O-(2-hydroxyethyl)-rapamycin, said somatostatin-14 analogue and macrolide being

present in synergistic effective amounts. --

-- 29. A method according to Claim 28 wherein the analogue of somatostatin-14 is selected fron

a) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol,

c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2 and

f) 3-(2-(Naphthyl)-(D)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrN H2,

in free form or pharmaceutically acceptable salt form. --

-- 30. A method according to Claim.26 wherein the analogue of somatastatin-14 is

(D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-ol,

in free form or in pamoate salt form.--

-- ,31. A method according to Claim 30 wherein the somatostatin-14 analogue is in sustained release

form and the rapamycin macrolide is 40-O-(2-hydroxyethyl)-rapamycin. --

REMARKS

A favorable reconsideration of this application is respectfully requested in view of the foregoing

amendments and the following remarks.

Claims 6, 8-10, 12, 13 and 15-18 were presented for examination, and Claims 19-31 are

now present in the case.

Claims 6, 8, 9 and 16 have been cancelled and replaced by "new" Claims 19, 20 and 23;

Claims 10, 12 and 17 have been cancelled and replaced by "new" Claims 24 and 25; and Claims

13, 15 and 18 have been cancelled and replaced by "new" Claims 28 and 29. As can be clearly

4-100-8322/AIPCT09/194,957
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seen, the "somatostatin-14 analogue" in "broad" Claims 19, 24 and 28 has been drastically limited

to a Markush group of eleven compounds.

"New" Claims 21 and 22 are directed to preferred embodiments of "new" Claim 19; "new"

Claims 26 and 27 are directed to preferred embodiments of "new" Claim 24; and "new" Claims are

30 and 31 are directed to preferred embodiments of "new" Claim 28. Support for said preferred

embodiments may be found in the instant specification on Page 5, line 6; Page 12, lines 6 and 7;

and the in vivo results set forth in the paragraph bridging Pages 16 and 17.

Applicant acknowledges the Examiner's withdrawal of: 1) the objection to Claims 6, 10 and

13; 2) the rejection of Claims 13-15 under the first paragraph of 35 USC 112; and 3) that part of

the rejection of Claims 6-15 under the first paragraph of 35 USC 112 based on the contention that

the specification not only lacked in vivo synergistic evidence, but that said evidence was confusing.

As to the issues which remain, the Examiner has rejected Claims 6, 8-10, 12, 13 and 15-18

under the first paragraph of 35 USC 112 as containing subject matter which is not adequately

described in the specification. More particularly, the Examiner is of the opinion that the

specification lacks adequate descriptive support regarding the term "synergistic effective amounts"

for the scope of the somatostatin analogues claimed and, in this connection, relies on three "new"

references as evidence of the unpredictability of synergistic effects in the pharmaceutical area.

As indicated above, the "somatostatin-14 analogue" in "broad" Claims 19, 24 and 28 has

been drastically limited to a Markush group of eleven compounds. Since compounds b)-k) in said

claims are closely related analogues of compound a), and since the latter compound, as well as the

somatostatin analogues of the instant claims are known to inhibit cell proliferation and tumor

growth, it is respectfully submitted that all of the somatostatin analogues would exhibit a synergistic

anti-tumor effect when combined with the rapamycin macrolide.

In view of the foregoing, the Examiner is respectfully requested to reconsider the rejection of

Claims 6, 8-10, 12, 13 and 15-18 (now Claims 19, 20, 23-25, 28 and 29) under the first paragraph

of 35 USC 112 for lack of descriptive support and withdraw it.

In addition, the Examiner has rejected Claims 6, 8-10, 12, 13 and 15-18 under 35 USC 103

(a) as being obvious over the admitted prior art, British Patent 2,239,178 and WO 93/11130, for the

reasons set forth in the previous Office Action, i.e., the Official Action dated August 22, 2000. The
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Examiner continues to maintain that in view of the disclosures in the last paragraph on page 12 and

the first paragraph on page 13 of the instant specification coupled with the teachings in the British

and World patents, it would have been obvious for one skilled in the art to use a compound of the

somatostatin class and rapamycin in combination for treating cell hyperproliferation and to prepare

a kit or package comprising said combination. In addition, the Examiner relies on certain case law

to support his position and has again noted that the "dosage ranges" set forth in the specification for

the somatostatin and rapamycin compounds overlap with the dosage ranges disclosed in the prior

art for said compounds. Although Applicant agrees with the strictures set forth in the case law

relied upon by the Examiner, Applicant disagrees with the Examiner's conclusion that the teachings

of the prior art in the instant specification, British Patent 2,239,178 and WO 93/11130, rendered

Claims 6, 8-10, 12, 13 and 15-18 obvious. In addition, Applicant does not believe that the

aforementioned prior art prejudices the patentability of any of the instant claims from a 35 USC 103

standpoint.

For purposes of review, Applicant has discovered that the administration of a combination

comprising a compound of the somatostatin class and a rapamycin macrolide, i.e., a combination of

compounds which belong to different classes and operate by different mechanisms, exhibits

synergistic cell hyperproliferation inhibition. More particularly, Applicant surprisingly discovered that

the administration of a combination of a compound of the somatostatin class which binds to

somatostatin receptors (often expressed on tumor cells) and inhibits the growth hormone, and a

rapamycin macrolide which binds in the cytoplasm to an immunophilin binding protein called FKBP-

12 and the resulting complex, e.g., rapamycin/FKBP-12, binds to a protein named FRAP, inhibits

cell hyperproliferation synergistically. Accordingly, in view of their ability to inhibit cell

hyperproliferation, said combinations are useful in the prevention or treatment of malignant tumor

growth and in the'prevention or treatment of proliferative vascular diseases.

As to the relevancy of the teachings of the prior art being relied upon by the Examiner to the

instant claims which, by the foregoing amendments, are now limited to a combination comprising

eleven specific analogues of somatostatin-14 which bind to at least the hSST-2 receptor in the

nMolar range and two specific rapamycin compounds in synergistic effective amounts, there is

simply nothing in the prior art being relied upon by the Examiner which would lead one skilled in the

art to any of the combinations which characterize the instant claims. To wit, the rapamycin

derivative to which the teachings of WO 93/11130 are limited bears little structural resemblance to

the rapamycin macrolides to which the instant claims are limited. In addition, WO 93/11130

contains merely a speculative statement regarding the "anti-cancer" use of the rapamycin derivative
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disclosed therein and coupled with the fact that it is devoid of any pharmacological data concerning

said use, it is believed that the teachings of WO 93/11130 do not represent an "enabling" disclosure

regarding the "anti-cancer" use. Moreover, WO 93/11130 is silent with respect to any teaching that

the rapamycin derivative disclosed therein'can be combined with any other compound, let alone the

specific analogues of somatostatin-14 to which the instant claims are limited.

With regard to British Patent 2,239,178, it involves the discovery that somatostatin

analogue-containing compositions can be better tolerated when administered parenterally for
treating breast cancer if said compositions contain lactic acid. First of all, there is nothing in British

Patent 2,239,178 which points to the specific analogues of somatostatin-14 which characterize the

instant claims. In addition, other than the mention that it is preferred that the compositions contain

a dopamine agonist, there is nothing within the four corners of British Patent 2,239,178 which

suggests that any other compound can be suitably added, let alone either of the two rapamycin

macrolides to which the instant claims are limited.

In addition, there is clearly nothing in the prior art being relied upon by the Examiner which

would lead one skilled in the art to employ the individual compounds of the instantly claimed

combinations in synergistic effective amounts. In this connection, it is Applicant's belief that the

Examiner's comment concerning the "overlap" in the dosage ranges actually supports patentability,

since one skilled in the art would expect the claimed combinations to exhibit a null or, at best, an

additive effect. Accordingly, it is quite surprising that the combinations to which the instant claims
are now limited exhibit a synergistic inhibitory effect on the hyperproliferation of malignant cells or

vascular cells.

For essentially the reasons discussed above, Applicant does not believe that the teachings

of the prior art being relied upon by the Examiner render the pharmaceutical kits of Claims 19-23

prima facie obvious. Applicant submits that it is not obvious to prepare a pharmaceutical kit when

the motivation to do so is totally absent from the prior art, as is the case in the instant rejection. It is
clear that there is nothing in the prior art relied upon by the Examiner which would provide one

skilled in the art with the motivation to prepare any of the claimed pharmaceutical kits. Since the

claimed pharmaceutical compositions are novel and unobvious, the claimed pharmaceutical kits are

novel and obvious.

Similarly, Applicant does not believe that the teachings of the prior art relied upon by the

Examiner render the "method-of-use" of Claims 28-31 prima facie obvious. A process involving the
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use of a novel and unobvious composition of matter is itself novel and unobvious. In re Kuehl, 177

USPQ 250; In re Schneider et al., 179 USPQ 46; and In re Wadlinger et al., 181 USPQ 826.

In view of the foregoing, it is clear that the teachings of the prior art being relied upon by the

Examiner do not render any of the instant claims prima facie obvious. Therefore, withdrawal of the

USC 103(a) rejection of Claims 6, 8-10, 12; 13 and 15-18 (now Claims 19-31) is respectfully

requested.

Both of the rejections of record having been overcome, the instant application is deemed to

be in condition for allowance, and an early notice to that effect is earnestly solicited. However, in

the event that this Amendment under 37 CFR 1.116 is not deemed to place this application in

condition for allowance, it is respectfully requested that it be entered for appeal purposes.

Although thirteen "new" claims were added by this Amendment under 37 CFR 1.116, ten

clairns were cancelled. In any event, since neither the total number of claims nor the total number

of independent claims exceed the highest number previously paid for, no additional fee is

necessitated by this Amendment under 37 CFR 1.116.

Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept. J s p J Aor vian
564 Morris Avenue /g .nt fo ,licant
Summit, NJ 07901-1027 R&,. Nb 26,631
(908) 522-6921

JJB:bks

Encl.: Postcard

Date: July 5, 2001
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Weckbecker

Interview Summary

IExaminer
Michael Borin

SG roup UArtUnit I i
1 1 11 11i1i

All participants (applicant, applicant's representative, PTO personnel):

(1) Michael Bonn

(2) Joseph J. Borovian

Date of Interview Jul 16, 2001

Type: a)X Telephonic b)71 Video Conference
c) L3 Personal (copy is given to 1)0 applicant 210 applicant's representative]

Exhibit shown or demonstration conducted: d)L( Yes e)X No. If yes, brief description:

Claim(s) discussed:

Identification of prior art discussed:

Agreement with respect to the claims f)D was reached. g)0F was not reached. hEQ N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was reached, or
any other comments:

Applicant was notified that the response to final rejection has been received and would be acted upon promptly.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims allowable is
available, a summary thereof must be attached.)

i)[L It is not necessary for applicant to provide a separate record of the substance of the interview (if box is checked).

Unless the paragraph above has been checked, THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST
INCLUDE THE SUBSTANCE OF THE INTERVIEW. (See MPEP section 713.04). If a reply to the last Office action has
already been filed, APPLICANT IS GIVEN ONE MONTH FROM THIS INTERVIEW DATE TO FILE A STATEMENT OF THE
SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview requirements on reverse side or on attached

MICI4AEL BORIN
Examiner Note: You must sign this form unless it is PRIMARY EXAMINER
an Attachment to a signed Office action. ART UNIT 1631
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CERTIFICATE OF MAILING

hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the United
States Postal Service on the date shown below with sufficient postage as first class mail in an envelope addressed to the: Assistant
Commissioner for Patents, Washington, D.C. 20231. r

Joseph J. Borovian August 3, 2001
Type or print name gna ure Date

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF

GISBERT WECKBECKER

INTERNATIONAL APPLICATION NO.: PCT/EP 97/03036

FILED: 11 JUNE 1997

U.S. APPLICATION NO: 09/194,957

35 USC §371 DATE: 7 DECEMBER 1998

FOR: COMBINATION OF A SOMATOSTATIN
ANALOGUE AND A RAPAMYCIN

Art Unit: 1631

Examiner: M. Boah 11 UIiI R 6i0dK

Assistant Commissioner for Patents
Washington, D.C. 20231

NOTICE OF APPEAL

Sir:

Applicant hereby appeals to the Board of Appeals and Interferences from the Office Action

dated April 4, 2001 finally rejecting Claims 6, 8-10, 12, 13 and 15-18 (now Claims 19-31 if the

Amendment Under 37 CFR 1.116 is entered).

Z Please charge Deposit Account No. 19-0134 in the name 01 Novartis Corporation in tke

amount of $310 for payment of the appeal fee. An additional copy of this paper is here

enclosed. The Commissioner is hereby authorized to charge any additional fees which may

be required, or credit any overpayment, to Account No. 19-0134 in the name of Novartis

Corporation.

FD The appeal fee was paid in a previous appeal herein. The examiner re-opened prosecution

prior to any decision by the Board of Patent Appeals and Interferences. No fee is now due.
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V[] Enclosed is a Petition for Extension of Time.

Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept.
564 Morris Avenue
Summit, NJ 07901-1027
(908) 522-6921

JJB/pk

Encls.: An additional copy of this paper
Petition for Extension of Time (2)
Postcard

, o ep- J.yor vian
gent forAp~p cant

Reg.- N-C26,631

Date: August 3, 2001
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~ ~ T&~ CASE 4-1 00-83221A/PCT

,\j

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1631

GISBERT WECKBECKER Examiner: M. Borin

INTERNATIONAL APPLICATION NO: PCT/EP 97/03036

FILED: 11 JUNE 1997

U.S. APPLICATION NO.: 09/194,957

35 USC §371 DATE: 7 DECEMBER 1998

FOR: COMBINATION OF A SOMATOSTATIN ANALOGUE

AND A RAPAMYCIN

Assistant Commissioner for Patents
Washington, D.C. 20231

PETITION FOR EXTENSION OF TIME

Sir:

The period for filing a Notice of Appeal has a shortened statutory time set to expire on July 4, 2001.

A one-month extension is hereby requested pursuant to 37 CFR §1.136(a).

Please charge Deposit Account No. 19-0134 in the name of Novartis Corporation in the amount of

$110 for payment of the extension fee. An additional copy of this paper is here enclosed. The Commissioner

is hereby authorized to charge any additional fees under 37 CFR §1.17 which may be required, or credit any

overpayment, to Account No. 19-0134 in the name of Novartis Corporation.

.,,lO0 %Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept.
564 Morris Avenue
Summit, NJ 07901-1027

Date: August 3, 2001

roian
gnt for pj.V0ant

tg. No 2"6,631
Phone No. (908) 522-6921

CERTIFICATE OF MAILING

I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the United
States Postal Service on the date shown below with sufficient postage as first class mail in an envelope addressed to the: Assistant
Commissioner for Patents, Washington, D.C. 20231.

Joseph J. Borovian ______________August 3, 2001
Type4 or prn aeDt

I /ig ature R

AliC
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United States Patent and Trademark Office
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EXAMINER

ART UNIT PAPER NUMBER

DATE MAILED:

Please find below and/or attached an Office communication concerning this application or
proceeding.

Commissioner of Patents and Trademarks
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Application No. Ar-, ant(s)

09/194,957 Weckbecker

Advisory Action Examiner Art Unit

Michael Borin 1631

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --

THE REPLY FILED Jul 5, 2001 FAILS TO PLACE THIS APPLICATION IN CONDITION FOR ALLOWANCE.
Therefore, further action by the applicant is required to avoid the abandonment of this application. A proper reply to a final
rejection under 37 CFR 1.113 may only be either: (1) a timely filed amendment which places the application in condition for
allowance; (2) a timely filed Notice of Appeal (with appeal fee); or (3) a timely filed Request for Continued Examination
(RCE) in compliance with 37 CFR 1.114.

THE PERIOD FOR REPLY [check only a) or b)]

a) The period for reply expires 3 months from the mailing date of the final rejection,

b) J In view of the early submission of the proposed reply (within two months as set forth in MPEP 9 706.07 (f)), the period for reply
expires on the mailing date of this Advisory Action, OR continues to run from the mailing date of the final rejection, whichever
is later. In no event, however, will the statutory period for the reply expire later than SIX MONTHS from the mailing date of the final
rejection.

Extensions of time may be obtained under 37 CFR 1.136(a). The date on which the petition under 37 CFR 1.136(a) and the appropriate
extension fee have been filed is the date for purposes of determining the period of extension and the corresponding amount of the fee. The
appropriate extension fee under 37 CFR 1.17(a) is calculated from: (1) the expiration date of the shortened statutory period for reply originally
set in the final Office action; or (2) as set forth in (b) above, if checked. Any reply received by the Office later than three months after the
mailing date of the final rejection, even if timely filed, may reduce any earned patent term adjustment. See 37 CFR 1.704(b).

1. A Notice of Appeal was filed on . Appellant's Brief must be filed within the period set forth in
37 CFR 1.192(a), or any extension thereof (37 CFR 1.191(d)), to avoid dismissal of the appeal.

2.[ The proposed amendment(s) will be entered upon the timely submission of a Notice of Appeal and Appeal Brief with
requisite fees.

3.9 The proposed amendment(s) will not be entered because:

(a) VO they raise new issues that would require further consideration and/or search. (See NOTE below);

(b) 9, they raise the issue of new matter. (See NOTE below);

(c) E they are not deemed to place the application in better form for appeal by materially reducing or simplifying the
issues for appeal; and/or

(d) 1 i they present additional claims without cancelling a corresponding number of finally rejected claims.

NOTE: New claims 27 and 31 will require enablement and new matter rejections under 112, first paragraph

4. 1 Applicant's reply has overcome the following rejection(s):

5.11 Newly proposed or amended claim(s) would be allowable if submitted in a
separate, timely filed amendment cancelling the non-allowable claim(s).

6. XJ The a) -J affidavit, b) M exhibit, or c) LX request for reconsideration has been considered but does NOT place the
application in condition for allowance because:
The issue of non-enablement of synergistic concentrations will remain, except for octreotide, for all somatostatin
analogs. 103 rejection is maintained for the pending claims; the rejection will be modified if the proposed new _

7.0] The affidavit or exhibit will NOT be considered because it is not directed SOLELY to issues which were newly raised
by the Examiner in the final rejection.

8.FX For purposes of Appeal, the status of the claim(s) is as follows (see attached written explanation, if any):

Claim(s) allowed:
Claim(s) objected to:
Claim(s) rejected: 6, 8-10, 12, 13, and 15-18

9.0 The proposed drawing correction filed on _ has 6 1 has not been approved by the Examinei

1 O. Note the attached Information Disclosure Statement(s) (PTO-1 449) Paper No(s). ____,____ . .,--

11 .L Other: MICHAEL BORIN
PRIMARY EXAMINER

ART UNIT 1631

tU. S. Patent and Trademark Office

PTO-303 (Rev. 01-01) Advisory Action Part of Paper No, 12
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cq.22
CASE 4-100-832T/PCT(7);;

FILING BY "EXPRESS MAIL" UNDER 37 CFR 1.10

EL 820013858 US August 28, 2001
Express Mail Label Number Date of Deposit

IN THE UNITED STATES PATENT AND TRADEMARK OFI

A

FIlCE

IN RE PCT NATIONAL STAGE APPLICATION OF Art Unit: 1631

GISBERT WECKBECKER Examiner: M. Borin

INTERNATIONAL APPLICATION NO: PCT/EP 97/03036

FILED: 11 JUNE 1997

U.S. APPLICATION NO: 09/194,957

35 USC §371 DATE: 7 DECEMBER 1998

FOR: COMBINATION OF A SOMATOSTATIN ANALOGUE AND A
RAPAMYCIN

Assistant Commissioner for Patents
Washington, D.C. 20231

REQUEST FOR ENTRY AND RECONSIDERATION OF AMENDMENT UNDER 37 CFR 1.116

Sir:

This is in response to the Advisory Action dated August 13, 2001 denying entry of the

Amendment Under 37 CFR 1.116.

According to the aforementioned Advisory Action, the Amendment Under 37 CFR 1.116 was

denied entry because "new" Claims 27 and 31 raise: 1) new issues which would require further

consideration and/or search; and 2) the issue of "new matter". Quite simply, Applicant is puzzled by

the Examiner's contentions since they are clearly devoid of any basis.

As to "new" Claim 27, Applicant respectfully points out that said claim is directed to one of

the specific compositions that was tested in the in vivo assay, viz., the composition disclosed on

line 1 of Page 17, and further support for administering the somatostatin analogues in a "slow

release" form may be found in the instant specification on Page 16, Ines 4 and 5. With regard to
"new" Claim 31, which is directed to the use of the composition of Claim 27, there can be no

question that the in vivo results on Pages 16 and 17 of the instant specification establish the

$
'I
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efficacy of said composition in treating tumors. It is clear, therefore, that neither "new" Claim 27 nor
'new" Claim 31 raises the issue of "new matter".

As to the Examiner's other contention, Applicant respectfully asks: "What new issues are

raised by "new" Claims 27 and 31 which would require further consideration and/or search?" Since
"new" Claims 27 and 31 do not raise the issue of "new matter", it is Applicant's belief that "new"

Claims 27 and 31 do not raise any new issues which require further consideration and/or search. In

the latter connection, since "new" Claim 27 ultimately depends from "new" Claim 24 and is

embraced thereby, since "new" Claim 24 replaced Claim 10 and the scope of the former is

embraced by the scope of the latter, and since the subject matter of Claim 10 was fully searched by

the Examiner (see, in this connection, the Official Action dated February 14, 2000), it is clear that
"new" Claim 27 does not raise any new issues which require a further search. Similarly, since
"new" Claim 31 ultimately depends from "new" Claim 28 and is embraced thereby, since "new"

Claim 28 replaced Claim 13 and the scope of the former is embraced by the scope of the latter, and

since the subject matter of Claim 13 was fully searched by the Examiner (see again, in this

connection, the Official Action dated February 14, 2000), it is clear that "new" Claim 31 also does

not raise any issues which require a further search. In brief, it is Applicant's belief that neither "new"

Claim 27 nor "new" Claim 31 raises new issues which require further consideration and/or search.

In view of the foregoing, it is clear that neither "new" Claim 27 nor "new" Claim 31 raises the

issue of "new matter" or raises new issues which would require further consideration and/or search.

Coupled with the fact that the "somatostatin-14 analogue" in "broad" Claims 19, 24 and 28 has been

drastically limited to a Markush group of eleven compounds, there can be no question that the

amendments effected by the Amendment Under 37 CFR 1.116 (i.e., the cancellation of Claims 6, 8-

10, 12, 13 and 15-18 and the presentation of "new" Claims 19-31) place the case in better form for

appeal. Accordingly, the Examiner is respectfully requested to reconsider his decision denying

entry of the Amendment Under 37 CFR 1.116 and withdraw it.

Moreover, in view of the fact that the "broad" scopes of the claimed kits, compositions and

their use have been drastically reduced by the Amendment Under 37 CFR 1.116, it is believed that

said amendment has overcome the two remaining issues in the Final Rejection dated April 4, 2001

and placed the instant application in condition for allowance.

More particularly, since the "somatostatin-14 analogue" in "broad" Claims 19, 24 and 28 has

been drastically limited to a Markush group of eleven compounds, since compounds b)-k) in said

claims are closely related analogues of compound a), and since the latter compound, as well as the

other somatostatin analogues of the instant claims are known to inhibit cell proliferation and tumor
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growth, it is respectfully submitted that one skilled in the art would expect that all of the

somatostatin analogues to which Claims 19, 24 and 28 are limited would exhibit a synergistic anti-

tumor effect when combined with the rapamycin macrolide.

In view of the foregoing, the Examiner is again respectfully requested to reconsider the

rejection of Claims 6, 8-10, 12, 13, and 15-18 (now Claims 19, 20, 23-25, 28 and 29) under the first

paragraph of 35 USC§1 12 for lack of descriptive support and withdraw it.

Moreover, there is nothing in the prior art being relied upon by the Examiner or in any of the

other prior art of which Applicant is aware which would lead one skilled in the art to any of the

specific combinations which characterize the instant claims. To wit, the rapamycin derivative to

which the teachings of WO 93/11130 are limited bears little structural resemblance to the rapamycin

macrolides to which the instant claims are limited. In addition, WO 93/11130 contains merely a

speculative statement regarding the "anti-cancer" use of the rapamycin derivative disclosed therein

and coupled with the fact that it is devoid of any pharmacological data concerning said use, it is

believed that the teachings of WO 93/11130 do not represent an "enabling" disclosure regarding the

"anti-cancer" use. Moreover, WO 93/11130 is silent with respect to any teaching that the rapamycin

derivative disclosed therein can be combined with any other compound, let alone the specific

analogues of somatostatin-14 to which the instant claims are limited.

With regard to British Patent 2,239,178, it involves the discovery that somatostatin

analogue-containing compositions can be better tolerated when administered parenterally for

treating breast cancer if said compositions contain lactic acid. First of all, there is nothing in British

Patent 2,239,178 which points to the specific analogues of somatostatin-14 which characterize the

instant claims. In addition, other than the mention that it is preferred that the compositions contain

a dopamine agonist, there is nothing within the four corners of British Patent 2,239,178 which

suggests that any other compound can be suitably added, let alone either of the two rapamycin

macrolides to which the instant claims are limited.

In addition, there is clearly nothing in the prior art being relied upon by the Examiner which

would lead one skilled in the art to employ the individual compounds of the instantly claimed

combinations in synergistic effective amounts. In this connection, it is Applicant's belief that the

Examiner's comment in the Final Rejection dated April 4, 2001 concerning the "overlap" in the

dosage ranges actually supports patentability, since one skilled in the art would expect the claimed

combinations to exhibit a null or, at best, an additive effect. Accordingly, it is quite surprising that

the combinations to which the instant claims are limited exhibit a synergistic inhibitory effect on the

hyperproliferation of malignant cells or vascular cells.
-3-
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For essentially the reasons discussed above, Applicant does not believe that the teachings

of the prior art being relied upon by the Examiner render the pharmaceutical kits of Claims 19-23

prima facie obvious. Applicant submits that it is not obvious to prepare a pharmaceutical kit when

the motivation to do so is totally absent from the prior art, as is the situation in the present case. It

is clear that there is nothing in the prior art relied upon by the Examiner which would provide one

skilled in the art with the motivation to prepare any of the claimed pharmaceutical kits. Since the

claimed pharmaceutical compositions are novel and unobvious, the claimed pharmaceutical kits are

novel and obvious.

Similarly, Applicant does not believe that the teachings of the prior art relied upon by the

Examiner render the "method-of-use" of Claims 28-31 prima facie obvious. A process involving the

use of a novel and unobvious composition of matter is itself novel and unobvious. In re Kuehl, 177

USPQ 250; In re Schneider et al., 179 UPSQ 46; and In reWadlinger et al., 181 USPQ 826.

In view of the foregoing, it is clear that the teachings of the prior art being relied upon by the

Examiner do not render any of the instant claims prima facie obvious. Therefore, withdrawal of the

USC§103(a) rejection of Claims 6, 8-10, 12, 13 and 15-18 (now Claims 19, 20, 23-25, 28 and 29) is

respectfully requested.

In summation, for the reasons set forth herein and in the Amendment Under 37 CFR 1. 116,

both of the rejections of record are believed to have been overcome. Accordingly, the instant

application is deemed to be in condition for allowance, and an early notice to that effect is earnestly

solicited. However, in the event that the Amendment Under 37 CFR 1.116 is not deemed to place

this application in condition for allowance, it is believed that the cancellation of Claims 6, 8-10, 12,

13 and 15-18 and the presentation of "new" Claims 19-31 place the instant application in better form

for appeal. Accordingly, it is respectfully requested that it be entered for appeal purposes for the

reasons discussed above.

Respectfully submitted,

Novartis Pharmaceuticals Corporation
Patent and Trademark Dept. Jo6epfl, J. ?, rcvian
564 Morris Avenue Agent for P 1cant

Summit, NJ 07901-1027 Re' g. No26,631
(908) 522-6921

JJB/ld

Encl.: Postcard

Date: August 28, 2001
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(2) JJ. Rorovian (4)

Date of interview

Type: a) X Telephonic
c)- Personal [copy is given to 1) applicant 2)11E applicant's representative]
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Applicant was notified that the response to final rejecton has been received, and allowability of the clained subject
mazrte will be revised.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims allowable is
available, a summary thereof must be attached.)

i) " Itis not necessary for applicant to provide a separate record of the substance of the interview (if box is checked).

Unless the paragraph above has been checked, THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST
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an Attachment to a signed Office action. ART UNIT 1631
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Application No. Applicant(s)

09/194,957 Weckbecker
Notice of Aiowability Examiner Art Unit II

ExmnrMichael Borin _T 1631

--The MAILING DATE of this communication appears on the cover sheet with the correspondence address--

All claims being allowable, PROSECUTION ON THE MERITS' IS (OR REMAINS) CLOSED in this application. If not included herewith
(or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course.

THIS NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS, This application is subject to withdrawal from issue at
the initiative of the Office or upon petition by the applicant. See 37 CFR 1 .313 and MPEP 1308.

1. X This communication is responsive to communication filed 8/28/01

2. X The allowed claim(s) is/are 19-31 renumberedas 1-13.

3. The drawings filed on are acceptable as formal drawings.

4. X Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d).

a) X All b) Li Some, c) F-] None of the:

1. Certified copies of the priority documents have been received.

2. Certified copies of the priority documents have been received in Application No.__
3. Copies of the certified copies of the priority documents have been received in this national stage

application from the International Bureau (PCT Rule 1 7.2(a)).

*Certified copies not received:

5. _I Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT
EXTENDABLE FOR SUBMITTING NEW FORMAL DRAWINGS, OR A SUBSTITUTE OATH OR DECLARATION. This three-month period
for complying with the REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL is extendable under 37 CFR 1.136(a).

6. [ Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION (PTO-152) which gives
reason(s) why the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

7. I Applicant MUST submit NEW FORMAL DRAWINGS

(a) L including changes required by the Notice of Draftsperson's Patent Drawing Review (PTO-948) attached

1) l hereto or 2) L to Paper No.

(b) 7) including changes required by the proposed drawing correction filed , which has been
approved by the examiner.

(c) l including changes required by the attached Examiner's Amendment/Comment or in the Office action of
Paper No.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings. The
drawings should be filed as a separate paper with a transmittal letter addressed to the Official Draftsperson.

8. F Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any reply to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE/SERIAL
NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER and DATE of
the NOTICE OF ALLOWANCE should also be included.

Attachment(s)
I l Notice of References Cited (PTO-892)

3 L Notice of Draftsperson's Patent Drawing Review (PTO-948)

5 0 Information Disclosure Statement(s) (PTO-1 449), Paper No(s).

7 El Examiner's Comment Regarding Requirement for Deposit of Biological
Material

9 Other

2 [ Notice of Informal Patent Application (PTO-152)

4 Interview Summary (PTO-41 3), Paper No. __

6 X, Examiner's Amendment/Comment

8 Examiner's Statement of Reasons for Allowance

U. S. Patent aiid Trademark Office

PTO-37 (Rev, 01-01) Notice of Allowability 
Part of Paper No. 17

Notice of Allowability Part of Paper No, 17
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Serial Number: 09/194957 Page 2

Art Unit: 1631

EXAMINER'S COMMENT

Examiner acknowledges that compound C (p. 16, bottom), the somatostatin tested in in

vivo test, is indeed a sustained release formulation - the fact which was originally overlooked by

the Examiner. Consequently, the issues of "new matter" or enablement indicated in the Advisory

action are moot.

Pursuant to the amendment filed 07/05/01, all previously pending claims 6,8-10,12,13,15-

18 are canceled. Claims 19-31 are added. Claims 19-3 1 are allowed.

Any inquiry concerning this communication or earlier communications from the examiner

should be directed to Michael Borin whose telephone number is (703) 305-4506. Dr. Borin can

normally be reached between the hours of 8:30 A.M. to 5:00 P.M. EST Monday to Friday. If

attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor,Mr.

Michael Woodward, can be reached on (703) 308-4028. The fax telephone number for this group

is (703) 305-3014.

Any inquiry of a general nature or relating the status of this application should be directed

to the Group receptionist whose telephone number is (703) 308-0196.

October 8, 2001, -E-EXARRINER

mlb
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LL
CASE 4-100-8322/A/PCT

15, 2002
of Deposit J _ -

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE ISSUED PATENT OF WECKBECKER

US PATENT NO. US. 6,362,164 B1

ISSUED: March 26, 2002

FOR: COMBINATION OF A SOMATOSTATIN
ANALOGUE AND A RAPAMYCIN

Assistant Commissioner for Patents
Washington, D.C. 20231

ISSUED: March 26, 2002

FILED: JUNE 11, 1997 Certificate

JUL 2 2 20OZ

of Correction

REQUEST FOR CERTIFICATE OF CORRECTION UNDER 37 CFR §1.322

Sir:

Patentees recently received a copy of the above-issued patent and discovered that there

was a clerical error in Column 13, Claim 2, item c) is incorrect and should read -- c) (D)Phe-Cys-

Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2, and --. A Request for a Certificate of Correction is hereby

submitted pursuant to 37 CFR §1.322.

The above-mentioned error is believed to be attributable to the Patent and Trademark Office

as is evident from the table below.

[ oiumn -1,5, .iraim z, item c) is incorrect. | )ee Amenament unaer ist 'W- 1.11b, page j,
dated July 5, 2001.

Attached in duplicate is Form PTO-1050, with at least one copy being suitable for printing.

Breckenridge Exhibit 1153 
Breckenridge v. Novartis IPR2017-01592 

Weckbecker Application 
Page 284



As will be noted from the application as filed, this error is not ascribable to the patentees.

Therefore, no fee is believed to be payable. However, if a fee is payable, the Commissioner is

hereby authorized to charge any additional fees under 37 CFR §1.20(a) to Deposit Account No.

19-0134 in the name of Novartis Corporation.

Please send the Certificate of Correction to the address currently associated with Customer

No. 001095, viz.:

Thomas Hoxie
Novartis Corporation
Patent and Trademark Department
564 Morris Avenue
Summit NJ 07901

Respectfully submitted,

Jp ep' J. or vian
Apg nt fo Pl"icant
Rug. No' 26,631
Tel. No. (908) 522-6921

Ends. - PTO-1 050 forms (2)

Date: July 15, 2002
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Case: 4-100-8322/A/PCT

UNITED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO
DATED:
INVENTOR(S)

US 6,362,164 BI
March 26, 2002
Gisbert Weckbecker

It is certified that there is an error in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 13,- f ;aim-2 item c) should read:

-- c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2, and --

MAILING ADDRESS OF SENDER:
Joseph J. Borovian
Novartis Corporation
Patent and Trademark Dept.
564 Moris Avenue
Summit, NJ 07901-1027
(908) 522-6921

PATENT NO. US 6,362,164 B1

FORM PTO-1050
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US 6,362,164 B1

h) 3- (2-(aaphthyl)-Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys- f-Nat-NH

i (D)Phe-Cys- Nal-(D)Trp-Lys-Val-Cys-Thr-NH2

() (D)Phe-Cys-Ty r(D)Trp-Lys-Len Cys-Thr-NH 2 and

I

j) (I))Phe-Cys-Tyr-(D)TrpLys-Cys-hr-NH 2.

in free form or in pharmaceutically acceptable salt form, and
a pharmaceutical composition comprising a rapamycin mac-
rolide selected from rapamycin and 40-0-(2-hydroxyethyl)-
rapamycin, said compositions being present in synergistic
effective amounts, together with instructions for use.

2. A kit or package according to claim 1 wherein the
analogue of somatostatin-14 is selected from

1 7
a) (D)Phe-Cys-Phe-(D)Trp-lys-Tr-Cys-Tr-ol

c) (D)Phe-Cys-Tyr-(D)Trp-Ly-Val-Cysa-TrNH2, and

f) 3- (2-(Naphtltyl)-(D)Ala-Cys-Tyr- (D)Trp-Lys-Val-Cys-ThrNI2,

in free form or pharmaceutically acceptable salt form.
3. A kit or package according to claim 2 wherein the

analogue of somatostatin-14 is

1 7
(D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-Thr-o

in free form or in pamoate salt form.
4. A kit or package according to claim 3 wherein the

somatastatin-14 analogue is in sustained release form and
the rapamycin macrolide is 40-0-(2-hydroxyethyl)-
rapamycin.

5. A kit or package according to claim 1 for simultaneous
or sequential use in synergistically effective amounts.

6. A pharmaceutical composition comprising a pharma-
ceuticaly acceptable carrier and a therapeutically effective
amount of: 1) an analogue of somatostatin-14 binding to at
least the hSST-2 receptor in the nMolar range selected from

( I i' 1ath 0 a p FrCaOra

b) (D)Phe Cya Tpr-(D)Trp-Lys-Vat-Cys-ThrNtI 2

I I
c) (D)Phe-Cys-T 5 r-(D)Trp-Ly-Vat-Cys-TrpN-t' 2

d) (D)Trp-Cys-Phe-(D)Trp-Lys-Thi-Cya-ThrNH 2

e) (D)Phe-Cys-Phe-(D)Trp-Lys-Thr-Cys-ThrNH 2

5

f) 3-('-(Naphthyl)-(D)Ala-Cys-T ry-(D)Trp-Lys-Val-Cys-'hrNtt 2

I I
10 g) (D)Phe-Cys-Tyr (D)Trp-Lys-Val-Cys-3-Nal-NH2

I - -I
h) 3-(2- (naphhyl) Ala-CyaTy r-(D)Trp -Ls- Val-Cys- [-Nal-NI-

15 1 -- 1

i) (D) Phe- Cys- [-NaI-(D)Tip- tys-VaI-Cy.-Thr- NH-

I I
j) (D)Pha-Cys-Ivr-(D)Trp-Lys-Leu-Cys-Thr-NH, and

20

I t!
k) (D)Phe-Cys-Tyr (D)Trp-Lys-Cys-Thr-NTI 2 ,

25 in free form or pharmaceutically acceptable salt form; and 2)

a rapamycin macrolide selected from rapamycin and 40-0-
(2-hydroxyethyl)-rapamycin, said somatastatin-14 analogue
and macrolide being present in synergistic effective
amounts.

30
7. A composition according to claim 6 wherein the ana-

logue of somatostatin-14 is selected from

35 1-
a) (D)Phe-Cys- Ph -(D)Trp-Lys-Tha-Cys-Thr- o

1 -1
c) (D)Phe-Cys-Tyr-(D)Trp -Lys-Val-Cys-ThrNH2 , and

40 1
f 3-(2-(NaphLhyl)-(D)Ala-Cys-Tyr-(D)Trp-Lys-Val-Cys-ThrNIT2,

in free forn or pharmaceutically acceptable salt form.

45 8. A composition according to claim 7 wherein the ana-
logue of somatastatin-14 is

1 1
50 (D)P'he-Cys- Phe (D)Trap Lyas1hr-Cy-Thr-at

in free form or in pamoate salt form.

9. A composition according to claim 8 wherein the

s5 somatostatin-14 analogue is in sustained release form and
the rapamycin macrolide is 40-0-(2-hydroxyethyl)-
rapamycin.

10. A method of inhibiting cell hyperproliferation com-
60 prising administering to a subject in need of such treatment

a therapeutically effective amount of: 1) an analogue of
somatostatin-14 binding to at least the hSST-2 receptor in
the nMolar range selected from

a) (D) Phe-Cys-Phe- (D)Trp-Lys- hr-Cys- hr-ol

-continued

14
-continued
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UNIIED STATES PATENT AND TRADEMARK OFFICE

CERTIFICATE OF CORRECTION

PATENT NO. 6,362,164 BI
DATED March 26, 2002
INVENTOR(S) : Gisbert Weckbecker

Page 1 of I

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Colurm 1
Item c) should read:
-- c) (D)Phe-Cys-Tyr-(D)Trp-Lys-Val-Cys-TrpNH 2, and --

Signed and Sealed this

Twenty-sixth Day of November, 2002

Attest:

Attesting Officer
JAMES E. ROGAN

Director of the United States Patent and Trademark Office
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Application~or Docket Number

PATENT APPLICATION FEE DETERMINAION RECORD 09/194 957Effective -November 10, 19.98

CLAIMS AS FILED -,PART I
(Column 1) ,( olumn 2)

FOR NUMBER FILED NUMBER EXTRA

BASIC FEE

TOTAL CLAIMS minus 2=

INDEPENDENT CLAIMS minus 3= * /
MULTIPLE DEPENDENT CLAIM PRESENT

If the difference in column 1 is less than zero, enter 0" in column 2
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