Drug patents and copying: generics versus biosimilars.
(How do patents and generics work)
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American version of Hoffmann’s patent

Felix Hoffmann
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UNITED STATES

PATENT OFFICE.

FELIX TIOFFMANN, OF ELBERFELD, GERMANY, ASSIGNOR TO THE FARBEN-
FABRIKEN OF ELBERFELD COMPANY, OF NEW YORK.

AGETYL SALICYLIC ACID.

SPECIFICATION forming part of Letters Patent No. 644,077, dated February 27, 1900.
Applioation filod August 1,898, Berlal Ho. 687,388, (Bpecimens.)
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Be it known that I, FrLix Horrmans, doe-
tor of philosoply, chemist, (assignor to the
FARBENFAERIKEN OF ELBERFELD COMPAN ;
of New York,) residing at Elberfeld, German v,
haveinvented a new and nseful Improvement
in the Manufacture or Produetion of Acetyl
Salicylic Acid; and I heroby declare the fol-
lowing to be a elear and exact deseription of
my invention.

Inthe Annalender Chemie und Pharmacie,
Vol. 150, pages 11 and 12, Krant has described
thathe obtained by the action of acetyl chlorid
on salicylic acid a body which he thought to
be acetyl salieylic acid. I have now found
that on heating salieylic acid with acetic an-
hydride a body is obiained the properties of
which are perfeetly different from those of the
body deseribed by Kraut. According to my
researches the body obtained by means of my
new proeess is uudoubtedly the real acetyl
salieylic acid

0CO.Cl,

“"Ncoom.

Therefore the componnd deseribed by Kraut
eannot, be the real acetyl saliéylic acid, but
isanother compound. Inthe following I point
out specifically the principal differences be-
tween my new compound and the body de-
seribed by Kraut.

If the Krant product is boiled even for a
long while with water, {according to Kraut’s
statement, ) acetie acid is not produced,while
my new body when boiled with water is read-
ily split up, acetic and salicylic acid being
preduced.  The watery solution of the Kraut
body shows the ssme behavior on the addi-
tion of a small guantity of ferric chlorid asa
watery solution of salieylic acid when mixed
with a small quantity of ferric chlorid—that
is to say, it assumes a violet color. On the
contrary, a watery solution of my uew body
when mixed with ferric chlorid does not as-
sume a violet color. If a melted test portion
of the Krant body is allowed to cool, it begina
to solidify (according fo Kraut's statement)
at from 118° to 118.5° centigrade, while a
melted test portion of my product solidifies at
about 70° centigrade. The melting-points of
the two compounds cannot be compared, be-

cause Kraut does not give the melting-point
of his compound. It follows from these de-
tails that the two compounds aro absolutely
different,

In prodoeing my new compound I can pro-
ceed as follows, (without limiting myself to
the partieulars given:) A mixtare preparved
from fifty parts of salicylic acid and seventy-
five parts of acetie anhydride is heated for
about two hours at about 150° centigrade in
a vessel provided with a reflux condenser.
Thus a elear liquid is obtained, from which
on cooling a erystalline mass is separated,
which is the acetyl salieylicacid, Itisfreed
from the acetie anhydride by pressing and
then recrystallized from dry chloroform. The
acid is thus obtained in the shape of glitter-
ing white nesdles melting at about 135° cen-
tigrade, which are easily soluble in benzene,
aleohol, glacial acetie aeid, and chloroform,s

but difficultly soluble in cold water. It has

the formula

<0000H},

“Nooon

and exhibits therapeutical properties.
Having now deseribed my invention and in

what manner the same is to be performed,

what I ¢laim as new, and desire to seenre by

Letters Patent, is—

As a new article of manufacture the acetyl
salieylie acid having the formula:

5 /0.000113

" Neoon

being when erystallized from dry chloroform
in theshape of white glittering needles, easily
soluble in benzene, aleohol and glacial acetic
acid, difficultly soluble in eold water, being
split by hot water into acetic acid and salieylic
acid, melting at about 135° centigrade, snb-
stantially as hereinbefore deseribed,

In testimony whereof I have signed my
name in the presence of two subseribing wit-
nesses,

FELIX HOFFMANN.
Witnesses:

R. E. Jany,
Orro KiNIG.
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What is possible to patent in medicines?
1)The chemical structure (or composition) of the active substance (or a group of
chemically related substances).
 a different activity of individual optical isomers of a chiral drug
* polymorphs, i.e. different crystal modifications of the substance with possible
different bioavailability
2) The procedure how the active substance is prepared (synthesis...)
3)The composition of the application form (tablet, injection...)
4)Indication(s) ( = which disease(s) is/are intended to be treated with this medicine)

The maximum length of patent protection is 20 years. After this, it is possible to

produce generics.

e promising compounds are often patented just as soon as the activity is detected by
pre-clinical tests to avoid stealing them by concurrent companies, and protection
period starts to run, although it takes several other years to develop the compound
into a medicine capable to be used in therapy = increase of the price of the original
medicine

* generics can then be significantly cheaper



A patent example:
antinypercholesterolemics
(1% page shown; the whole patent has 62

pages)
* the patent covers many compounds;
among them

cerivastatin, Lipobay®

* tested and shortly used for
hypercholesterolemia; withdrawn for
lethal rhabdomyolysis

United States Patent (9
Angerbauer et al.

5,006,530
Apr. 9, 1991

(111 Patent Number:
[45] Date of Patent:

[54] CERTAIN
7-{2,6-DIISOPROPYL-4-PHENYL-5-LOWER
ALKOXYMETHYL-PYRID-3-YL}-3,5-DIHY-
DROXY-6-ENOATES AND DERIVATIVES
USEFUL FOR TREATING CIRCULATORY |
DISEASES

[75] Inventors: Rolf Angerbauer; Peter Fey; Walter
Hiibsch, all of Wuppertal, Thomas
Philipps, Cologne; Hilmar Bischoff,
Wuppertal; Dieter Petzinna,
Duesseldorf; Delf Schmidt,
Wuppertal, all of Fed. Rep. of
Germany; Giinter Thomas, Arese,
Italy

[73] Assignee: Bayer Aktiengesellschaft,
Leverkusen, Fed. Rep. of Germany

[21] Appl. No.: 298,549
[22] Filed: Jan, 17, 1989
[30} Foreign Application Priority Data

Jan. 20, 1988 [DE] Fed. Rep. of Germany ....... 3801406
Jul. 11, 1988 [IT]  Italy weoeeericcriienne 21317 A/88

[EZYID (T o EI— CO7F 7/02; COTD 213/55;
A61K 31/44

[EZ R SR o/ R 514/277; 546/14;
546/268; 546/342

[58] Field of Search .....ooooooeerreerere. 546/318, 14, 342;
514/356, 277

[56} References Cited
U.S. PATENT DOCUMENTS
4,923,884 5/1990 Chandraratna .......ceeeeeeenne 514/354

Primary Examiner—Alan L. Rotman

Attorney, Agent, or Firm—Sprung Horn Kramer &
Woods

571 ABSTRACT T

Novel compounds for treating hyperproteinaemia, lipo-
proteinaemia or arteriosclerosis of the formula

~ o
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in which
A, B, D and E can have varied meanings,
X is —CH;—CH; or —CH=CH—, and
R is

R2! r2 o

| =
—cI:H—cnz—cI:-CHz—COORZZ or HO
o
OH OH
wherein
R2! denotes hydrogen or alkyl and
R22

denotes hydrogen,
denotes alkyl, aryl or aralkyl, or
denotes a cation,

and their oxidation products.

19 Claims, No Drawings



A patent example:

antinypercholesterolemics
(1% page shown; the whole patent

has 20 pages)
 the patent covers many
compounds of the general

formula
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United States Patent [
Roth

4,681,893
Jul. 21, 1987

[111 Patent Number:
451 Date of Patent:

(54]

[75]
(73]

[21]
[22]
(51]
(52]

(58]

[56]

TRANS-6-[2-(3- OR
4-CARBOXAMIDO-SUBSTITUTED
PYRROL-1-YL)ALKYL]-4-HYDROXYPY-
RAN-2-ONE INHIBITORS OF

CHOLESTEROL SYNTHESIS

Inventor: Bruce D. Roth, Ann Arbor, Mich.
Assignee: 'Warner-Lambert Company, Morris
Plains, N.J.
Appl. No.: 868,867
Filed: May 30, 1986
Int. CL4 .o A61K 31/40; A61K 31/35;
C07D 207/327
US. CL oo ercrnenenns 514/422; 514/423;
546/256; 546/275; 548/517; 548/537
Field of Search ................ 548/517, 537; 514/422,
514/423
References Cited
U.S. PATENT DOCUMENTS
3,983,140 9/1976 Endoetal. ....occevieiieenenee 549/292
4,049,495 9/1977 Endo et al. ..cccrvnciceinnanens 435/125
4,137,322 171979 Endo et al. ...ccvviunnnens 548/344 X
4,198,425 4/1980 Mitsui et al. ...ocoocicieniinnns 514/460
4,255444 3/1981 Okaetal ...cocveiinvnenne 549/292 X
4,262,013 4/1981 Mitsuietal. ...ccccceeeeee. 549/292 X
4,375,475 3/1983 Willard et al. ..occcovvvnivecnnrinns 514/460

OTHER PUBLICATIONS

Singer, et al.; Proc. Soc. Exper. Biol. Med.; vol. 102, pp.
370-373, (1959).

Huicher; Arch. Biochem. Biophys., vol.
422-427, (1971).

Brown, et al.; New England Jour. of Med., vol. 305, No.
9, pp. 315-517, (1981).

Brown, et al.; J. Chem. Soc. Perkin I, (1976), pp.
1165-1170.

Journal of the Americas Medical Assoc.; (1984), vol.
251, pp. 351-364, 365-374.

Primary Examiner—Joseph Paul Brust
Attorney, Agent, or Firm—Jerry F. Janssen

[57] ABSTRACT

Certain trans-6-[2-(3- or 4-carboxamido-substituted pyr-
rol-1-ylalkyl}-4-hydroxypyran-2-ones and the corre-
sponding ring-opened acids derived therefrom which
are potent inhibitors of the enzyme 3-hydroxy-3-
methylglutaryl-coenzyme A reductase (HMG CoA
reductase and are thus useful hypolipidemic or hypo-
cholesterolemic agents. Pharmaceutical compositions
containing such compounds, and a method of inhibiting
the biosynthesis of cholesterol employing such pharma-
ceutical compositions are also disclosed.

146, pp.

9 Claims, No Drawings

atorvastatin, originally intended rather as an open analogue a title compounds



atorvastatin [INN]; a HMG-CoA-reductase

inhibitor, antihyperlipidemic
Lipitor®: original

17 generics currently approved and traded in

CR: Amedo, Amlator, Atoris, Atorstad,

Atorvastatin Aurovitas, Atorvastatin Krka,
Atorvastatin Mylan, Atorvastatin Ratiopharm
GMBH, Caduet, Euvascor, Lipertance, Sortis,
Torvacard Neo, Torvazin, Tulip, Zetovar,

Zoletorv

EXAMPLE 2

‘Preparation of
R*,R*-2-(4-fluoro-phenyl-8,6-dihydroxy-5-(1-methyle-
thyl)-3-phenyl-4-[(phenylamino)carbonyl]-1H-pyrrole-

1-heptanoic acid, sodium salt

A mixture of trans-5-(4-fluorophenyl)-2-(1-methyle-
thyl)-N,4-diphenyl-1-[2-(tetrahydro-4-hydroxy-6-0xo-
2H-pyran-2-yl)ethyl]-1H-pyrrole-3-carboxamide (10 g,
18.5 mmol) and 0.74 g (18.5 mmol) of sodium hydroxide
in 90 ml of a 1:2 mixture of tetrahydrofuran-water was
cooled to 0° C. This mixture was allowed to warm
slowly to 25° C., after which time it was concentrated

- and the residual solid dried under vacuum.

The infrared spectrum of the product exhibited prin-
cipal absorption peaks at 3400, 1651, 1598, 1565, 1511,
1438, 1412, 1316, 1224, 1159, 844, 754, and 702 recipro-
cal centimeters.

The 90 MHz proton magnetic resonance spectrum of
a hexadeutero dimethylsulfoxide solution of the product
exhibited signals at 1.34 (doublet, J=7 Hz, 6H); 1.5
(multiplet, 4H); 1.80 (doublet of doublets, J=15, 8 Hz,
1H); 1.99 (doublet of doublets, J=15, 4 Hz, 1H); 3-4

. (multiplet, 8H); 6.9-7.3 (multiplet, 12H}); 7.50 (doublet,

J=8 Hz, 2H); and 9.85 (singlet, 1H) parts per million
downfield from tetramethylsilane.



A patent with atorvastatine polymorphs

United States Patent [
Briggs et al.

US005969156A

5,969,156
*Qct. 19, 1999

[11] Patent Number:
451 Date of Patent:

[54]

175]

[87

160]

37

Cps

CRYSTALLINE [R- (R*,R¥)]-2-(4-
DFLUOROPHENYL)-{,8-DIHYDROXY-5-(1-
METHYLETHYL)-3-PHENYL-4-
[(PHENYLAMINO)CARBONYL]-1H-
PYRROLE-1-HEPTANOIC ACID HEMI
CALCIUM SALT (ATORVASTATIN)

Inventors: Christopher A. Briggs; Rex A.
Jennings; Robert Wade, all of
Holland, Mich.; Kikuko Harasawa,
Sagamihara, Japan; Shigeru Ichikawa,
Machida, Japan; Kazuo Minohara;
Shinsuke Nakagawa, both of
Sagamihara, Japan

Assignee: 'Warner-Lambert Company, Morris
Plains, N.J.

Notice:  'This patent is subject to a terminal dis-
claimer.

08/945,812

Jul. 8, 1996
PCT/US96/11368
Oct. 2, 1997

§ 102(e) Date: Oct. 2, 1997
PCT Pub. No.: WO97/03959

Appl. No.:
PCT Filed:
PCT No.:

§371 Date:

PCT Pub. Datc: Feb. 6, 1997

Related U.S. Application Data
Provisional application No. 60/001,452, Jul. 17, 1995.

2-THETA

67.50 W

5 CO7D 207/335; AOIN 4336
[52] US. 548/537; 514/423; 514/429
[58] Field of Search ... . 548/537; 514/423,

514/429

[56] References Cited
U.S. PATENT DOCUMENTS
5,316,765  5/1994 Folkers et al. .

FOREIGN PATENT DOCUMENT
0409281 7/1990  European Pat. Of. .
9416693 8/1995 WIPO .

OTHER PUBLICATIONS

Bocan, Thomas et al., Antiaherosclerotic activity of inhibi-
tors of 3—hydroxy-3-methylgutaryl cocnzyme A reductasc,
Atherosclerosis, 111, 127-142, Dec. 1994

Tetrahedron Letters, vol. 33, No. 17, 1992, pp. 22832284,
Baumann, et al.

Pharmaceutical Research, vol. 10, No. 10, 1993, pp.
1461-1465, Kearney, et al.

Primary Examiner—Robert W. Ramsuer
Assistant Examiner—Dominic Keating
Attorney, Agent, or Firm—Y¥rancis J. Tinney

1571 ABSTRACT

Crystalline forms of atorvastatin and hydrates thereof are
useful hypolipidemic and hypocholesterolemic agents.

44 Claims, 6 Drawing Sheets
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A patent devoted to diuretics and
antinypertensives such as etozoline

2911296

Patentanspriiche:
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Diuretic effects of etozoline enantiomers in rats
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Generics and biosimilars

Generics: small molecules — contain the same active compound as the original and
reach 80 — 105 % of the bioavailability of the original
* bioavailability: % of administerd dose that absorbs into blood circulation (eg. from
GIT)

,Biosimilars” (EMA) = follow-on proteins® = ,similar biotherapeutic products (WHO) =
,Similar biologics” (India) etc. - contain the biologic drug prepared by the similar way and
with the chemico-physical and analytical characteristics closely similar to the original (=
yoriginator product” or ,innovator product”) but the same activity must be clinically
demonstrated at least in its main indication

* also biosimilars can be manufactured when the original product’s patent expires



Committee for Medicinal Products for Human
Use (CHMP) Guideline on Similar Biological

Medicinal Products
(CHMP/437/04)

“It should be recognised that, by definition, similar biological
medicinal products are not generic medicinal products, since it
could be expected that there may be subtle differences between
similar biological medicinal products from different manufacturers or
compared with reference products, which may not be fully apparent
until greater experience in their use has been established.
Therefore, in order to support pharmacovigilance monitoring, the
specific medicinal product given to the patient should be clearly
identified.”



Biologics or biological drugs
«officially (WHO) ,biological and biotechnological substances”
Main features of biologics
*typically obtained by other way than by classical chemical synthesis (semisynthetic

modifications are possible)

stypically M_> 1000 (up to 1000 ,small molecules®) - greater, more complex, usually exhibit

a primary structure (a sequence of amino acids or nucleotides), a secondary structure (o.-
helix, “folded sheet”, influence of -S-S- bridges), a tertiary structure (general space
arrangement of a monomeric molecule), and a quraternary structure (grouping of

monomers); many proteins are glycosylated
« due to their hydrophilicity and big M_they cannot be absorbed from GIT and thus they
must be administered parenterally (injections, infusions)

*but all the above conditions don’t have to be necessarily fulfilled for classification of a

drug as biologic



An illustration of the difference between a biologic and a “small molecule”: erythropoietin and
acetylsalicylic acid (Aspirin




Blood factors of erythropoetine type

—— European pharmacopoeia, 10™ edition
APPRL | CDSRE  VLERYLLEAK EAENI|TTGCA

I
EHCSLNEN I T VPDTEVNFYA  WKRMEVGQOA

VEVWOGLALL SEAVLRGOAL LVNSSQPWEP
L QLHVDKAVS ~ GLRSLTTLLR  ALGAQKEA S M about 30 600

r
PPDAASAAPL  RTITADTFRK LFRVYSNFLR

GKLKLYTGEA 'F RTGD

erythropoietin (EPO)

= glycosylated protein from 165 AA

Erythropoietini solutio concentrata EP M, asi 30 GO0 CAS 113427-24-0

= a solution containing a group of closely related glycoproteins, which are not to distinguish from the natural human
erythopoietin (human urine erythropoietin, huEPO), from the point of view of 165 amino acids sequence and their
average profile of glycosylation

* naturally released from kidneys of adults and in liver of foetus

« stimulates stem cells of bone marrow to proliferation and differentiation

» produced in vitro mostly in rodent cell lines by a method based on the recombinant DNA

» technology

* INN names: epoetin + greek letter spelt in full (eg. epoetin beta)

« various epoetins differ in glycosylation, complex branched oligomeric sugar chains are attached
» treatment of anaemia in chronic kidney failure, missused for doping in sports



Epoetin Alfa Japanese Pharmacopoeia, XVI" ed.
(Genetical Recombination)
IRITF 7IL77(EEFHEBEZ)

Protein moiety

APPRLICDSR VLERYLLEAK EAENITTGCA EHCSLNENIT VPDTKVNFYA
Q l—l

WKRMEVGQQA VEVWQGLALL SEAVLRGQAL LVNSSQPWEP LQLHVDKAVS
GLRSLTTLLR ALGAQKEAIS PPDAASAAPL RTITADTFRK LFRVYSNFLR

S ————
CGELKLYTCEAR CRTGD

N24, N38, N83 and S126: glycosylation

Carbohydrate moiety (structure of major glycans)

N24, N38 and N&3

3GalB1-4GIcNACR 1~g Fuo;}

Mannt
4GICNAC[1-) 3Galp1-4GleNAcR1 <2 g
. doa :
3Galf1-4GIsNACPT™ 4|.|an<111,f3

3GalH4GIcNAH1” 2

]
(NeuAco2-). 44 (3Galp Man[i1-4GlcNAG1-4GlcNA:

S126

(NeuAcu2)q, g

(NewAsn2-)g 13GalR1-3GalNAG

Cg(}ngmlszgOM(}Sgl 18235.70 (Protcin moicty)
[113427-24-0]



Japanese Pharmacopoeia, XVI'" ed.

Epoetin Beta
(Genetical Recombination)

IRIF. R—%YGEBEFHEEZT)

Protein moiety
APPRLICDSR VLERYLLEAK EAENITTGCA EHCSLNENIT VPDTKWVNEYA

WERMEVGEOOA VEVWOGLALL SEAVLEGDAL LVNSEQPWEP LOLHVDEAVS

GLRSLTTLLR ALGAQKEALS PPDAASAAPL RTITADTEFRE LERVYSNELR

o
GKLKLYTGEA CRTGD

N24, N38. N83 and S126: glycosylation

Carbohydrate moiety (structure of major glycans)

N24 N38 and N83
3Galfi1-4GIcNAC| 1.g Furgad

3Galf1-4GIcNAcRT #2
{NeuAcu2-); 4% (3GaIF1-4GIENACHT-)g 3Galp1 4GIcNAG I~ g, 3
e e
3Galp1-4GIeNACH

Manm s,
EM anfi1-4GleMNAc)1-4GlcNA:

5126
(N EI.IF\D":_Z:IQ_-]

(NeuAcu2-)g 13Galfi1-3GalNAc

Cmg]‘[]g,()]szgOm()Sj: 18235.70 (PI’O[CiD moicty)
[122312-54-3]



Qverwiew of epoetins

INN name: |Year of |Production Mr Glycosylation Originator Brand names ®,
epoetin discove |organism / tissue CAS pattern product/biosimilar generic codes
ry/appro
val
alfa 2000 Chinese hamster similar to uhEPO  |orig/biosim Eprex, Binocrit,
ovary 113427-24-0 Abseamed, Epoetin alfa
Hexal
beta 1997 Chinese hamster 122312-54-3 orig Neorecormon
ovary
gama 1990 C127 murine cells 28 000-31 000 orig TYB-5220
transfected with 130455-76-4
huEPO cRNA
delta 2002 - |human fibrosarcoma |261356-80-3 less O-acetyls in O- |orig Dynepo
2009 cell line HT-1080 glycan chains;
similar to uhEPO
epsilon 1995 154725-65-2 orig
zeta 2007 Chinese hamster 32 000-40 000 biosim. of EPO alfa Silapo, Retacrit
ovary 604802-70-2
theta 2009 Chinese hamster sugars represent | orig Biopoin, Eporatio
ovary 762263-14-9 40 % of total Mr
kappa 2010 Chinese hamster 11096-26-7 biosim. of EPO alfa Epoetin alfa BS
ovary injection ®
omega 1986 BHK-21 cells of 148363-16-0 greater sialylation |orig Epomax, Hemax

Chinese hamster
kidney

of tetraantenary N-
linked chains




Remarks to biosimilars in epoetins
* epoetin alfa: Eprex (originator), Binocrit, Abseamed (biosimilars)
= epoetin kappa: Epoetin alfa BS injection ®
—epoetin theta: Biopoin ®, Eporatio ®
 all above biosimilars are biosimilars of epoetin alfa, but they have been found to be
so different from the original, that WHO nomenclature commission has given them
other INNs



International patent application for 1% recombinant EPO

production
(whole application has 76 pages)

later named “epoetin omega”: Epomax®, Hemax®

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)
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A South African patent for an early epoetin
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Heading Of an European patent for a - MINISTRSTVO ZA GOSPODARSKI RAZVO) IN TEHNOLOGIJO
chromatography purification of an epoetin (probably
Binocrit® - a biosimilar of epoetin alfa)

(12) PREVOD ZAHTEVKOV
EVROPSKEGA PATENTA
Patentn} zahtevki
= POStOpek 2 pridObivanje in Eig&enje rekOmbinantnega Eloveikega eritropoetina (rhEpo) (21) Stevika predmeta: 200231050 (51) Int. Cl. (2014.01)

Iz gojis¢a celidne kulture, ki vsebuje tudi gostiteljske celice, pri éemer postopek vkljuéuje (22) Datum prave: 26.11.2002 CO7K 14/00
naslednje korake:

(46) Datum objave prevoda zahtevkov: (96) Evropska patentna prijava:
30.01.2015 26.11.2002 EP 02803796.8
(a) OdStranjeVanje gDSﬁteUSkih Ce"c’ Ce"énih SEStaV]n in Oﬂankov iZ gojigéa CeﬁEne kUltU rez (30) Prednostna pravica: (87) Objava mednarodne patentne prijave:
izvedbo postopka, izbranega iz skupine, ki se sestoji iz (i), centrifugiranja, éemur sledi faza 28.11.2001 US 333839 WO 2003/045996, 05.06.2003
i iranja, (ii i iltriranj iii Hfuairani i na prijava: (97) Objava evropskega patenta
glotv)‘lvn'ske‘ga filtriranja, (i) faze globinskega filtriranja, in (i) centrifugiranja, da dobimo e o ve, pCTIEP2002/013200 EP 1453857 81, 1.08.2014
precisceni supernatant; !
j i H H (72) lzumitelia: ALLIGER Peter, A-6330 Kufstein, AT;
(b) naravnavanje prevodnosti supernatanta na 5 mS/cm ali manj, pH pa na vrednost PALMA Norbert, 6252 Breitenbach a.Inn, AT

med priblino 7,0 in 8,0; O enfetsaseo 35, 4085 Bassl, cH

(c) nanasanje supernatanta iz koraka (b) na kolong, ki vsebuje nosilec za anionsko
"ff:;i;‘]:;/:igsok:rgoanl::\':,gLalf\l;lsoe,tl)ijp:?:éep:,o'one, e'”"’"”JE rhEpo z kolone in Zblranje (54) KROMATOGRAFSKO CISCENJE REKOMBINANTNEGA CLOVESKEGA ERITROPOETINA

(d) nanalanje zdruzenih frakeij elucijskega vrha iz koraka {c) na reverzno fazno
kromatografijo z uporabo nosilca, ki prenese srednje visoke tlake (<10 barov) in je
odporen na visoke koncentracije NaOH, pri ¢emer se thEpo elurira z linearnim
gradientom organskega topila;

() nanasanje ene ali ve¢ frakcij, eluiranih v koraku (d), ki vsebujejo rhEpo, na kolono, ki
vsebuje kromatografski nosilec za izmenjavo anionov, izpiranje kolone in eluiranje
rhEpo z uporabo linearnega gradienta soli;

() izbiranje ene ali ved v koraku (e) eluiranih frakej, ki vsebujejo rhEpo, na temelju
stopnje sialilacije rhEpo; in

(9) nanasanje ene ali ved v koraku (f) eluiranih frakeij, ki vsebujejo rhEpo, v enem ali veé
korakov kromatografije z locevanjem po velikost] z uporabo nosilca za gelsko filtracijo

za odstranitev morebitnih dimerov in agregatov vi§jega reda in zbiranje eluata, ki
vsebuje rhEpo,

(74) Zastopnik: dr. Barbara Kuni&, univ.dipl.kem., Verovikova 57, 1526 Ljubljana, S|

SI/EP 1453857 T1
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How much “the same”, similar or different are individual epoetin originator products and
biosimilars?

Differences in individual epotins' glycosylation pattern: capillary zone electrophoresis (CZE) in accordance with
the European Pharmacopoea. Eprex Binocrit

5 5

=epoetin alfa orig. =epoetin alfa biosim.
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Fig. 3 CE-UV analysis of the four EPO products. Brinks V. et al., Pharm. Res. 28, 386-393 (2011)



Monoclonal antibodies (MABS)

trastuzumab
Herceptin ® (originator); Ontruzant ® (biosimilar)
* humanized antibody
* IlgG1 k anti — HER2

family of receptors for epidermal growth factor includes 4 structurally very similar receptors:
Erb/HER (EGFR; HER-1, and ERBB1), human EGFR-2 (HER-2 and

*ERBB2), HER-3, a HER-4, transmembrane glycoproteins containing a domain binding an
intracellular ligand and an intracellular receptor tyrosine kinase (RTK) domain

*deregulation of Erb/HER pathway by over-expression or by constitutive activation can trigger
a cancer process including angiogenesis and metastasising and brings a bad prognosis in
many types of human cancers



 early studies with trastuzumab as a single agent in HER-2-positive metastatic breast cancer
achieved overall responses of 11.6 and 15% for patients who had progressed after
chemotherapy. As a first-line treatment for metastatic breast cancer, trastuzumab showed
response rates of 26% in HER-2-positive patients and responses of 35% in patients with 3+
HER-2 overexpression by immunohistochemistry and 34% in patients positive for HER-2
gene amplification by fluorescence in situ hybridisation (FISH).

 a pivotal phase lll trial of trastuzumab in combination with chemotherapeutic agents
demonstrated an overall response rate of approximately 50% (versus 32%), longer duration
of response (time to progression; 7.4 versus 4.6 months), longer survival (overall
survival: 25.1 versus 20.3 months) and a 20% reduction in risk of death compared to

chemotherapy alone in HER-2 overexpressing metastatic breast cancer.



Main importance of both generics and biosimilars:
* lower price than in originals = better chance of availability of (relatively) modern medicines
for more patients

However, currently worsened availability of some medicines, mainly generics, for patients in
CR and whole Europe is mainly caused by moving of production of drug substances, and
often the complete drug forms, to India and China. These countries prefer in a case of
increased need their inner markets. Moreover, prices of drugs in CR belong to the lowest
ones in the Europe, that’s why other countries are favoured in supply of medicaments in
times of their shortage. Furthermore, our country more or less tolerates re-export of
medicines from us to other countries, where their prices are higher.



Patents are not only tools of the legal protection of an intellectual property, but they can also
serve as an important resource of information for research and researchers. Moreover, they
are freely available from data bases of patent offices.

Some interesting patent offices:

CR UPV  Ufad prdmyslového vlastnictvi
https://upv.gov.cz/informacni-zdroje/narodni-databaze/databaze-patentu-a-uzitnych-vzoru
 also links to foreign data bases

Europe EPO European patent office-Espacenet
https://worldwide.espacenet.com/advancedSearch?locale=en_EP

» search patents from virtually all countries including international patents

Germany DEPATIS https://depatisnet.dpma.de/DepatisNet/depatisnet?action=erweitert

USA USPTO United States Patent and Trademark Office https://www.uspto.gov/
* basic patent search: https://ppubs.uspto.gov/pubwebapp/static/pages/ppubsbasic.htmi

Japan Japan Patent Office JPO https://www.j-platpat.inpit.go.jp/


https://upv.gov.cz/informacni-zdroje/narodni-databaze/databaze-patentu-a-uzitnych-vzoru
https://worldwide.espacenet.com/advancedSearch?locale=en_EP
https://depatisnet.dpma.de/DepatisNet/depatisnet?action=erweitert
https://www.uspto.gov/
https://ppubs.uspto.gov/pubwebapp/static/pages/ppubsbasic.html
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