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Biyolojik Tibbi Urlin (Biyofarmasotikler)

Virtsler, agilar, toksinler, hiicresel trtnler,
canli hucrelere yaptirilan molekdller,
rekombinant DNA teknolojisi trtnleri, vb

» Biyolgjik ilaclar, kimyasal bile  simler yerine, biyolojik
yontemlerle organizmalardan ve canl sistemlerden Gr  etilen
aranlerdir

» Biyoteknolojik metodlar ile Uretilirler
— Kontrollii gen ekspresyonu
— DNA rekombinant teknoloji
— Antikor uretim metodlari

Ceyitliimmunolojik Uriinler, bazi kan urdnleri,

ileri tibbi tedavi tridnleri...

monoklonal antikor yontemleri ile elde edilen Urlnler

Biyolojik tibbi Grlnler

« insulin (1982)

« GH

 Eritropoietin

e Beta interferon (MS; immunmodulator)
» Trastazumab (Meme kanseri; monoklonal antikorlar)
» Faktor VI, IX

» Cesitli enzimler (Gaucher hst)

e Asllar

» Abatacept, adalimumab, etanercept, infliximab (RA)

» Alefacept (Psoriazis)

Buyulk bir ila¢ pazari...
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Biyolojik trlnler neden farkh ?
1. Molekdler yapi

Aspirin &

~180 daltons

21 atoms  Insulin
51 amino-acids
~5,800 daltons

788 atoms Somatropin
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www.jtbaker.com,

www.umass.edu/microbio/chime/antibody/abquests.htm

Genazzazi, AA et. al. (2007) Biosimilar Drugs: Concerns and Opportunities.
Biodrugs 2007; 21 (6) ppg 351-356

Amgen Policy Discussion. Gino Grampp 2/18/2011

Biyolojik trlnler neden farkh ?
2.Farkli Gretim
1982 insulin

1.“Clone it” rekombinant DNA technoloiji ile
biomolekul genetik kodu hticreye (host) sokmak

2.“Grow it” Bioreaktdrde besleyici ortamda,
biomolekuller olu sur

3.“Purify it”  Kromatografi ile biomolekl ile
safsizliklarin ortadan ayri  stirilmasi

4.“Formulate it” Farmasotik teknoloji ile sabit,
guvenli, etkin trtn elde edilir

5.“Package it” , “patient-friendly” sunum
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Typical Protein Production Process

Different manufacturers will have different processes

START

Will result in different
biophysical characteristics

Different
downstream
essing .

Probably same
gene sequence

Different
fermentation/culture

Different
vector

KA Burke (2010) Montreal Forum Pharmaceutical Discussions

Bioreaktor




Purifikasyon-Kromotografi

Purifikasyon-Kromotografi

Mikrofiltrasyon
ve Ultrafiltrasyon
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Biyofarmasotiklerin Ustunlukleri

Biyolojik kdkenli

Cok di suk dozda yuksek biyoaktivite
Selektif/spesifik etki
Hedeflendirilebilme

Suda ¢ozundrluk

Biyofarmasotiklerin Problemleri

* Cogu kez buyuk ve karma sik yapi
» Stabilite ?

» Safsizlastirma (tretim)

« immiinojenik etki

* Formilasyon zorlu gu

* Sinirl uygulama yolu
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Biyobenzer Tibbi Uriin

» Biyobenzer trunler orijinal (referans)
drdnlerin patent suresi dolduktan sonra
dretilen orijinal biyoteknolojik trtnlerin
versiyonlaridir

» Biyolojiklerde *“Biyojenerik” kavrami
yoktur

“Biosimiliar”, biyobenzer

Biyobenzerler neden jenerik de gildir ?

Kimyasal olarak uretilen ilaglarda “Standart
jenerik yakla sim” (referans tibbi trtnle
biyoe sdegerli gin kanitlanmasi) uygulanir

Plasma
concentration Mean curves
[ng/ml]
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Biyobenzerlik nasil test edilir ?

Bu durumda kalite guivenlik ve etkinlik agisindan
karsilastirabilirlik calismalarin yapiimasi
gerekmektedir

Farkli ila¢ otoritelerinin biyolojik trUnlerinin
kiyaslanabilir liklerinin irdelenmesi ve
benzerlik lerinin kabul sartlarinaili skin

prensipler vardir

1. Avrupa-EMA

Avrupa’da orijinal ilaglarin patent
surelerinin dolmasindan sonrailk be s
biyobenzer ilag, 2006 ve 2007 yillarinda
ruhsat almi stir. Avrupa ila¢ Ajansi (EMA)
gerekli yasal diizenlemeleri, yayimladi g1
drine ozel kilavuzlar ile yapmi g ve
devaminda ilk ruhsatlarini vermeye
baslamistir
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Biyotek Uriinleri ve  Immiinojenisite

Istenmeyen/advers olaylar

Ates, dokunti, ka sinti, asiri duyarhk, anafilaksi
bobrek yetmezli gi, astma, immin a siri yanit..

Etkinin azalmasi

Yabanci proteine kar si1 blokor antikor olu sumu,
safsizlik, uygunsuz Uretim metodu, depolama..

////J/J ‘lImmunogenicity is a particular concern with epoeti n,since
f\ anti-erythropoietin antibodies are neutralising to the native )
— protein, resulting in progressive and resistant ana emia.’t -

D

1Wadhwa M, et al. Drug Information Journal. 2007;41:1-10;
2CasadevallN, et al. N Engl J Med. 2002;346:469-475.

European Medicines Agency
Regulatory Guidelines for Biosimilars

Overarching Guideline on Similar Biological Medicinal Products )

Guideline on Similar Biological Medicinal Products
Qualit Containing Biotechnology-Derived Proteins as Active
y Substance: Quality Issues

[eJouas)

Guideline on Similar Biological Medicinal Products
Containing Biotechnology-Derived Proteins as Active

Non-clinical Substance: Non-Clinical & Clinical Issues

& clinical | | | | %

Epoetin G-CSF Insulin Growth
\. *More product specific guidelines are forthcoming: Interferons (IFN), Hormone

follicle stimulating hormone (FSH), monoclonal antibodies (MAB)

¥ol0ads

EMA Guideline CHMP/437/04; EMA Guideline EMA/CHMP/BW P/49348/2005; EMA Guideline EMA/CHMP/BMW P/42832/2005;
all available at: www.ema.europa.eu
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Filgrastim Neupoge®

E. coli triint - 175 aminoasit
N-terminalinde metiyonin
Non-glikolize

Avrupa’da biyobenzer G-CSF

Biosimilar % penetration rates in daily G-CSF
class market (Standard Units May 2012)’

Australia
Netherlands
France

Italy
Germany
Spain
Average
UK

Hungary
Finland
Poland
Greece
Bulgaria
Sweden
Czech Republic
Romania

Source: IMS Health Standard
Units May 2012
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GCSF Biyobenzerlik SQartlari (EMA)

« Karsilagtirmali non-klinik gali gmalar

« 28 gunlik toksikoloji cali  gmasi

« Tekdozs.c.vei.v.sa glam gonulli verisi
(Notrofil sayimi ve CD34 * dlcumleri)

« ki kollu veya (ic kollu (plasebolu) cali  sma

* Farmakodinamik ¢ali sma (gerekirse)
* 6 aylik advers olay takibi ve immunojenisite

e Pazarlama sonrasi izlem

Mellstedt ve di g. Annal Oncol (Advanced Publication) September 14, 2007

European biosimilar applications
Six biosimilars approved; 1 rejected; 3 withdrawn

Trade Name Generic/Common | Owner of Trade Reference Decision Decision Date

Name Name Product
Omnitrope® somatropin Sandoz Genotropin® | Approved April 12, 2006
Valtropin® somatropin BioPartners Humatrope® | Approved April 24, 2006

Binocrit® epoetin alfa Sandoz Eprex® Approved Aug. 28, 2007
Epoetin alpha Hexal® Hexal
Abseamed® Medice
Retacrit® epoetin zeta Hospira Eprex® Approved Dec. 18, 2007
Silapo® Stada
Tevagrastim® filgrastim Teva Neupogen® Approved Sep. 18, 2008
Ratiograstim® Ratiopharm
Filgrastim Ratiopharm® Ratiopharm
Biograstim® CT Arzneimittel
Zarzio® filgrastim Sandoz Neupogen® Approved Feb. 6, 2009
Filgrastim Hexal® Hexal
Source: EMA website and company press releases
22 All product are not approved in the US, except for Omnitrope®
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Biosimilars Market

Market Overview (World)

as:

indicated fo ftreat anaemia

and cancer therapy. fierce

Erythropaietin

sociatedwith kidney disease

olony
Factors (G-CSF)
G-CSF  indicated  for  neutropenia
stimulates the production of white blood
cells; there is significant demand for
for  oncology  and

from large g

Existing Biosimilars

hasmatology. Low price &nd faster
market penetration s expected

Emerging Biosimilars

Human Growth Hormone
HGH

HGH is & protein-based
peptide  hormone  that
stimuiates  growth,  ceil
repaduction an
regenération in  humans
somatatrapin biosimilars are
expeniencing high demand
thete is less competition in
the HGH biosimilars space

Biosimilars Market

Insuling

Insulins are  hormones
synthesised  in  significant
quantities In the beta cells of the
pancreas; they are indicated for
diabetes, there is substantial
apportunity for reduced insulin
therapeutics. the high prevalence
of diabetes is lsading to the
increased demand

Moneclonal Antibodies
Monoclonal antibodies are mono-
specific  high-motecular  welght
proteins  indicated for warious
diseases,  Monoclonal  Antibody
biosimilars s the most awailed
markel segment with Immense

Interferon
Interferons stimulate
macrophages and natural
Killer (NK) cells to slicit an
anti-viral response, and are
aisa active against tumaurs
Interferon alpha and bets
biosimilars are under

Fierce this
markel segment is expected.

®
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30 May 200
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Commites o Madicing! Products for aman Lsa [DHMT]

Guideline on similar biological medicinal products
containing monoclonal antibodies - non-clinical and

clinical issues

Draft Agreed by Simitar Biological Medicinal Products Working October 2010

Panty

Adogtan ty CHMP for nesass for corsusanon

18 Novemser 2010

End of comuation [Ssastne faf comemsnts) 13 May 2001
Final sgreed by BMWE March 2012
Adoption by CHHF 30 ey 2012

Date far comming intm wree

1 Decerber 2017

27.02.2014

12



Guney Kore’de Celltrion firmasi tarafindan Uretilen
infliksimab biyobenzeri molekil «Remsimax ticari

ismiyle onay almi stir

Infliximab biosimilars get the EC approval

i | biosimilarnews. .com

-

g |
T

S

that has been authorzed in the EU since 1999

of South Korea, has already shown 1o be similar to the
at

Tavsiye karari (2007)...

Otomatik ikameyi yasaklami

S veya

hekimlerin Grin segimine yonelik
kararin korunmasini sa glamak igin,
markall ilac_recete edilmesi gibi

dizenleyici makam tavsiyesi

yayinlami stir (molekdl ismi de gil)

27.02.2014
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The challenges of substitution with biologics have been recognised

* No EU Member State currently allows
inappropriate substitution for biologics

» Several Member States (including FR, ES, IT)
have taken legislative measures to prevent
inappropriate substitution

What is a biosimilar medicine?

m A biosimiler medicine is a medicine which 1s similar to a biological medicine that has already been

authorised (the ‘biological reference medicine’). The active substance of a biosimilar medicine is

similar to the one of the biological reference medicine, Biosimilar prrttotot et
h N R

Since biosimilar and biologicz]
reference medicines are similar but not identicel, the decision to treat a pattent with a reference or 4
biosimilar medicine should be taken following the opinion of a qualified healthcare professional.

The name. appearance and packaging of a biosimilar medicine differ to those of the biolagical
teference medicine

Source: EMEA Q&A on biosmilars, London, 19 April 2007

2. FDA Onayi Almi s Biyobenzer Uriinler

Hydase ® (hyaluronidaz)
Amphadase ® (hyalouronidaz)
Hylenex ® (r-insan hyaluronidazi)
Fortical Nasal Sprey © (r-somon kalsitonini)
GlucaGen ® (r-glukagon injeksiyon formu)
Omnitrope ® (r-somatropin)

“Urtin dosyalarinin kilavuzsuz de  gerlendirilmesi”

27.02.2014
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Guidance for Industry

FDA
Scientific Considerations in

Demonstrating Biosimilarity
to a Reference Product

DRAFT GUIDANCE
Thi: geidance document bs besng distributed for comment parposes ouly.

Comments md suggestions regarding this draft documsent showld be submisied within 50 days of
ptiblicaton m the Federal Reetraer of the sotice mnouncing the availabiliry of the drad
guidance. Submmt cosvmerts fo the Division of Dockets Mamazement (HFA-307). Food mnd
D Adminiveation, 5430 Fishen Laze. rm 1061, Rockville, MD 20831 AL commann
shotald be ideseified with the Sockst nussher Listed in the notice of svallabaliry that publiches in
the Federai Resimer.

For questions regarding thiv drakt document contact (CDER) Sandra Bemson at 301-708-2500 o
{CBER) Office of Communication, Quseach and Development 2 1-300-835-9700 o 301-827-
1800

U.5. Departmest of Health and Human Services
Food and Drug Adminisirsion
Center for Drug Evaloation and Research (CDER)
Center for Biologics Evaluation and Research (CBER)

February 2012
Biosmilarity

Degistirilebilirlik - ABD

ABD’ de bir biyobenzer triintin referans trin ile
degistirilebilir olmasi igin;

Herhangi bir hastaya uygulanan biyobenzer Grunun,
referans urdnle ayni_Klinik sonuclar vermesi ve
guvenilirlik acisindan referans urinin olu  sturdu gu
riskten daha fazla risk olu__sturmamasi_gerekmektedir.

Bu kriterleri sa glayan biyobenzer ardn
(interchangeable) regete eden hekimin onayi olmadan
referans Urindn yerine verilebilir ~ (substitution)

The Biologics Price Competition and Innovation Act (BPCIA) of 2009”
“Patient Protection and Affordable Care Act on March 23, 2010”

27.02.2014
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3. Turkiye...

Ulkemizde yakla sik 60 adet biyolojik
ilac bulunmaktadir ve bunlarin timu
ithaldir. Onimuizdeki yillarda

dlnyada biyoteknolojik ila¢c pazarinin
her yil %12-15 oraninda buylyece gi
tahmin edilmektedir

BiYOBENZER TIBBi VTRUNLERE
ILISKIN KILAVUZ

Tiag ve Eczanhl: Genel Madirisi

27.02.2014
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Kk Eydeger Crin

Bivobenzer Urin

Yeni Urin (Tam
Doswa)

"Tam v Bapmaz
Uriinén dosya bilgilen ™
Referans anmle

karjasonmast

"Tam ve Bapmpz Unintn dosya
bileilei
Rgfu_'l:s iminle kapsaml olarak

Tam v Bapuoeniz
fninin dosva
bulgilen

karplastmimasn

kammagkhima ‘eEh  olamk
mubkromk toksisie Cabsmast (4
Tafta}, Lokal tolerans,

PEPD calnpmasy
(Barwakokisk fnnakodinnmul )

hlinik

Bloedeperliik
falymai

Elink Oncesi Tam
abzma

Faz LPRPD ¢ i
(farakokinetk farmakodicamik)

Fax i falsmasn
gerekmemaktedic

Fazl

Faz @

G Eﬁnm- g
endikasyonda faz OT cabgmas: | fax I calpman

Risk Yineom Plam

Tim
e bir| endikasyorlarda

Risk Yéoetim Plam

Manufacturing

Preclinic

Clinic

Chemical synthesis
Simple microbial
fermentation
Standard analytical
methodology

Generally none

Generally BE study

Genetically modified cell lines
Complex fermentation and
purification processes
Formulation

Complex analytical
characterization

In vitro/in vivo bioassay
Toxicity studies
Local tolerance studies
PK/PD studies

Phase | PK/PD

Phase Il studies
Phase llIb studies
Phase IV studies (PMS)

P Saenger (2009) Int J Ped Endocrinol
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