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Biyolojik Tibbi Uriin

Astlar, toksinler, hiicresel iiriinler,
canli hiicrelere yaptirilan molekiiller,
rekombinant DNA teknolojisi iiriinleri, vb

Biyolojik tibbi urunler, kimyasal bilesimler yerine, biyolojik
yontemlerle organizmalardan ve canli sistemlerden uretilen
urunlerdir

Biyolojik (biyoteknolojik) metodilar ile uretilirler
— Kontrollu gen ekspresyonu

— DNA rekombinant teknoloji

— Antikor uretim metodiari

Cesitli immunolojik iiriinler, bazi kan iiriinleri,
monoklonal antikor yontemleri ile elde edilen iiriinler,

tleri t1bbi tedavi iiriinleri...




Biyolojik tibbi urunler

Insulin (1982)

GH

Eritropoietin

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

Cesitli enzimler (Gaucher hst)

Asilar

Abatacept, adalimumab, etanercept, infliximab (RA)

Alefacept (Psoriazis)

Biiyiik bir ila¢ pazari...




Biyolojik urunler neden kimyasallardan farkh ?
1. Molekdiler yapi

e

Aspirin
~180 daltons
21 atoms Insulin
51 amino-acids
~5,800 daltons
/88 atoms Somatropin
191 amino-acids
~22,000 daltons
3091 atoms

IgG1 antibody
>1000 amino-acids
~150,000 daltons
>20000 atoms

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 tibbi
urun,
ilac Molekulu
“Biotech”™

Alisilagelmis llac Molekiilii
“Konvansiyonel”




Biyolojik urunler neden kimyasallardan farkl ?

2. Farkli uretim
1982 insulin

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

2.“Grow it” Bioreaktorde besleyici ortamda,
biomolekuller olusur

3.“Purify it” Kromatografi ile biomolekul ile
safsizliklarin ortadan ayrigtiriimasi

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

5.“Package it”, “patient-friendly” sunum



Typical Protein Production Process

Different manufacturers will have different processes

START

Probably same

gene sequence

_

Will result in different Different
biophysical characteristics downstream

END

Different

Different
vector

fermentation/culture
Different host cell iti

KA Burke (2010) Montreal Forum Pharmaceutical Discussions
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Purifikasyon-Kromotografi




Purifikasyon-Kromotografi

Mikrofiltrasyon ve
Ultrafiltrasyon




Biyolojik tibbi urunler yasayan hucrelerde uretilir

Roger S, Expert Opin Biol Ther (2010) 10 (7): 1011:1018



Biyobenzer Tibbi Uriin

« Biyobenzer urunler ise orijinal (referans)
urunlerin patent suresi dolduktan sonra
uretilen orijinal biyoteknolojik urunlerin
versiyonlaridir

. Biyojenerik kavrami yoktur
“Biosimiliar”, biyobenzer

‘... by definition, similar biological medicinal products are
not generic medicinal products...’




Plazma Ilac
Konsantrasyonu

T / R oranlari = % olarak

%80-125

Zaman

R

Biyoesdegerlik

Konvansiyonel (Jenerik) Uriinler igin



Biyobenzer Tibbi Uriin

« Standart jenerik yaklasim (referans tibbi urunle
biyoesdegerligin kanitlanmasi) normalde
kimyasal olarak uretilen ilaglara uygulanir

 Bu durumda kalite guvenlik ve etkinlik acisindan
karsilastirabilirlik caligsmalarin yapilmasi
gerekmektedir



Biyobenzerlik nasil test edilir ?

Farkli ilac otoritelerinin biyolojik urunlerinin
kiyaslanabilirliklerinin irdelenmesi ve
benzerliklerinin kabul sartlarina iliskin

prensipler vardir



EMA

* Avrupa’da orijinal ilaclarin patent
surelerinin dolmasindan sonra ilk bes
biyobenzer ilacg, 2006 ve 2007 yillarinda
ruhsat almistir. Avrupa llagc Ajansi (EMA)
gerekli yasal duzenlemeleri, yayimladigi
urune ozel kilavuzlar ile yapmis ve
devaminda ilk ruhsatlarini vermeye
baslamistir



CUARENT MEDICAL AESEARCH AMD CPIMICME 0300-7e8h
VOL. 18, RO, 5, 2003, 433-434 dokio.lleS/'o300Tes0d 25002072

& 2002 LIBRAFPHARM LIMITED

—

RESEARCH LETTER

Relationship between
biopharmaceutical
Immunogenicity of epoetin alfa
and pure red cell aplasia

Huub Schellekens, Central L aboratory Animal institute and Depantment of
Innovation Studes, Utrecht University, Utrecht, The Netherlands




« Rekombinant insan epoietini alan hastalar
arasinda eritropoetin-antikor pozitif saf
kirmizi hucre aplazisi (PRCA) olgularinda
artis (141 hasta)

 ABD disinda dagitilan onceden
doldurulmus Eprex® enjektorlerinde insan
serum albumini (HSA) yerine polisorbat 80

kaynak: Schellekens. Clin J Am Soc Nephrol 2008:3;174-178; Kuhlmann et al. Nephrol Dial Transplant 2006:21(Suppl 5);v4-v48



Immunojenisite
Biyobenzerler icin en onemli guvenilirlik
sorunlarindan biri

a. Tum biyolojikler potansiyel olarak
immunojeniktir.

b. Uriin kalitesi immiinojenisiteyi etkileyebilir (6rn.,
safsizliklar, agregatlar).

c. Uretim siirecindeki minér farklar
immunojenisiteyi etkileyebilir.

d. Imminojenisite 6éngdriilemez ve belirlenmesi
icin uzun donem guvenilirlik takibi gerekir.

e. Immiinojenisite anlamh klinik sonuclara sahip
olabilir.

kaynak: Kuhlmann et al. Nephrol Dial Transplant 2006:21 (Suppl 5);v4—v8; Schellekens. Nephrol Dial Transplant 2003;18:1257-1259



Biosimilars Are Not Generics
from Payer Perspective

Julian Shepelev Marco Rauland PhD Chris Krattiger
GfK HealthCare, London, UK GfK HealthCare, Ndrnberg, Germany GfK Research Matters, Basel, Switzerland

SPOR 14th Annual European Congress,
5-8 November 2011, Madrid, Spain



European Medicines Agency
Regulatory Guidelines for Biosimilars

Overarching Guideline on Similar Biological Medicinal Products \

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

Quality Substance: Quality Issues

[eJaua9)

Guideline on Similar Biological Medicinal Products
Containing Biotechnology-Derived Proteins as Active
Non-clinical Substance Non-Clinical & Cllnlcal Issues

& clinical 1

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

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

Y
«NJ10ads

EMA Guideline CHMP/437/04; EMA Guideline EMA/CHMP/BWP/49348/2005; EMA Guideline EMA/CHMP/BMWP/42832/2005;
all available at: www.ema.europa.eu



M&A European Medicines Agency
Evaluation of Medicines for Human Use

Loendon, 22 February 2006
EMEA/CHMP/BWP/49348/2005

COMMITTEE FOR MEDICINAL PRODUCTS FOR HUMAN USE
(CHMP)

GUIDELINE ON SIMILAR BIOLOGICAL MEDICINAL PRODUCTS CONTAINING
BIOTECHNOLOGY-DERIVED PROTEINS AS ACTIVE SUBSTANCE: QUALITY ISSUES

DRAFT AGREED BY BWP February 20035
ADOPTION BY CHMP FOR RELEASE FOR CONSULTATION 16 March 2005
END OF CONSULTATION (DEADLINE FOR COMNMENTS) 30 June 2005
AGREED BY BWP February 2006
ADOPTION BY CHMP 22 February 2006
DATE FOR COMING INTO EFFECT 01 June 2006

http://www.emea.europa.eu/pdfs/hnuman/biosimilar/4934805en.pdf



Product-specific guideline:

m Eurocpean Medicines Agency
London. 22 March 2006

EMEA/CHMP/BMWP/94526/2005 Conr.

COMMITTEE FOR MEDICINAL PRODUCTS FOR HUMAN USE
(CHMIP)

ANNEX TO GUIDELINE ON SIMILAR BIOLOGICAL MEDICINAL PRODUCTS
CONTAINING BIOTECHNOLOGY-DERIVED PROTEINS AS ACTIVE SUBSTANCE:
NON-CLINICAL AND CLINICAL ISSUES

GUIDANCE ON SIMILAR MEDICINAL PRODUCTS CONTAINING
RECOMBINANT ERYTHROPOIETINS




Insiilin Biyobenzerleri (EMA)

+ Oncii biyolojik ile kiyaslanabilirligin gosterilmesi
icin anahtar PK/PD profili; eger gosterilmezse,
klinik etkinlik calismalari gerekir

- Immiinojenisite
* Kiritik birey ici doz yaniti
« Mitojenisite

- Insilin uyqulama cihazlari

| Ik insiilin biyobenzerleri: AB’ye basarisiz bagvuru (Marvel) |




Bir biyobenzer insulini veya insulin analogunu
degerlendirirken goz onunde bulundurulmasi
gereken konular

Degerlendirilecek nokta

Tedarik guvenilirligi » Stok konumu

» Farkli seriler kullanilarak yapilan klinik
calismalar

« Uygun duzen
« Sonuglar genellestirilebilir.

» Referans ile karsilastirilan gtvenilirlik ve
tolerabilite profilleri

« Saglanan onlemler veya kontraendikasyonlar
« Ciddi advers olay bildirimi

* Immunojenisite

« Pazarlama sonrasi farmakovijilans

Klinik etkinlik

Klinik guvenilirlik ve
tolerabilite

Kaynak:: Kramer, Sauer. Br J Diabetes & Vas Dis 2010;10:163—171; Krdamer et al. %%[P Practice 2008:14;73-76



Insiilin uygulama cihazlari insiilin
biyobenzerlerinin kompleksligini arttirmaktadir

Insiilin
biyobenzeri

. Enjektorler/

\ HE
Igneler

Tek kullanimhk — 4 -

A kalem

*Sunum hem formulasyonu hem de ambalajlamayi referans almaktadir

(yani, kartus, konsantrasyon, yardimci maddeler)



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

Trade Name

Generic/Common

Name

Owner of Trade

Name

Reference
Product

Decision

Decision
Date

Omnitrope® somatropin Sandoz Genotropin® | Approved April 12, 2006
Valtropin® somatropin BioPartners Humatrope® | Approved April 24, 2006
Alpheon® interferon alfa-2a | BioPartners Roferon-A® Rejected June 28, 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

Insulin Rapid Marvel soluble insulin Marvel Humulin® Withdrawn Jan. 16, 2008
Insulin Long Marvel isophane insulin Marvel Humulin® Withdrawn Jan. 16, 2008
Insulin 30/70 Mix Marvel | biphasic insulin Marvel Humulin® Withdrawn Jan. 16, 2008
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
All product are not approved in the US, except for Omnitrope®




Marvel’in insulin biyobenzerleri

« Marvel Lifesciences Private Limited (Hindistan)
farmasotik icerik maddeleri ve bitmis doz formlari
pazarlamaktadir

« Marvel insulinleri birgcok ulkede pazarlanmaktadir.
Marvel dunyada en buyuk rekombinant insan
insulini tedarikciklerinden biridir.

« Avrupa’da biyobenzer ruhsati icin basvuru Marvel
insulinleri icin mantikh bir adimdi

Marvel Lifesciences Private Limited (India);


http://www.mj-india.com/itmktg2.htm
http://www.mj-india.com/itmktg2.htm
http://www.mj-india.com/itmktg2.htm

Table 2.
Companies Manufacturing Insulins That Might

Become Biosimilar Insulins Once They Have Been
Subjected to an Official Comparative Analysis with
an Approved Reference Product (Regular HI)

Insulin marketed

Name Country (in the home country)
. Regular HI: Wosulin
Wockhardt India Analog: Glaritus (glargine)
Biocon India Regular HI: Insugen .
Analog: Basalog (glargine)
Bioton Poland Hegglar HI: Gensulin/Biosulin,
Scilin
Tonghua DongBao/ : Regular H: C(.)r.ﬂm:"m -
China | Analog: Prandilin (insulin lispro),
Ganélee . .
Basalin (glargine)
MJ Biopharm India Regular HI: Biosulin

(Marvel Life Sciences)




Marvel’in insulin biyobenzerleri

Marvel 2007 yilinda biyobenzer pazarlama ruhsati icin ilk AB
rekombinant insan insulini basvurusunu sundu

Marvel Hizh Cozunebilir insulin
Marvel Uzun izofan insiilin
Marvel Mix %30 ¢ozunebilir:%70 izofan insulin

E. coli hucrelerinde sentezlenmistir

Marvel 120. gunde bagvurusunu geri cekmistir (2008)

Kaynak: EMA Cekilme Degerlendirme Raporu 2008:EMA/70349/2008; EMA Cekilme Degerlendirme
Raporu 2008:EMA/70179/2008; EMA Cekilme Degerlendirme Raporu 2007:EMA/317778/2007; EMA
Basin agiklamasi 2008:EMA/2435/2008; Heinemann, Hompesch. J Diabetes Sci Technol 2011;5:741;
Kuhlmann, Marre. Br J Diabetes & Vas Dis 2010;10:90



Marvel Uzun — PK ve PD verileri

Referans ile benzer insulin profili

Kan glukozu uzerine daha dusuk etki

Humulin’e (insan insulini) gore %27 daha dusuk toplam GIR
Yari omurleri ve klirensi belirleyemeyecek kadar kisa

calisma

Referans uriune gore daha dusuk potens

Farmakokinetik

Insulin (uU/ml)

4012345678 9101112131415161718192021 22324
Time (h)

Kaynak: Heinemann, Hompesch. J Diabetes Sci Technol 2011;5:741-754;
Kuhlmann, Marre. Br J Diabetes & Vas Dis 2010;10:90-97

Farmakodinamik
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Guney Kore’de Celltrion firmasi tarafindan uretilen
infliksimab biyobenzeri molekul «Remsiman» ticari
ismiyle onay almistir (tek calisma)

Infliximab biosimilars get the EC approval

Bi | biosimilarnews.com

e - L4
@ -

| S—
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S

E

Following the EMA's CHMP recommendation in June, the European Commission has recenfy approved the first
infliximab biosimilars, which are referenced to Remicade.

Remsima/Inflectra which was developed by Celltrion Inc. of South Korea, has already shown to be similar to the
biosimilar medicine Remicade, a monoclonal antibody that has been authorized in the EU since 1999.

Following the recent approval of European Commission, EGA, The European Generic medicines Association issued
a press release and welcomed these two approvals.

“The rigorous processes esfablished to validate biosimilarity mean that member states can be fruly confidentin the
data supporting these medicines,"” explained Victor Lino Mendonca, EGA's Head of Phamaceutical Policy. “The
regulatory criteria established by the European Medicines Agency resulted in both products being subject to
extensive testing, including phase Il frials, before marketing authorisation could be granted. The robust nature of this
process, and the reassuring outcome of the frials, helps to remove potential clinical obstacles to market entry.”



Dunyada Insulin Glarjin Biyobenzerleri ve ruhsat
durumlari

Ruhsatl Red edildigi tilkeler Basvuru

Cin (2005)

Meksika (2009) Kolombivada 2 kez RED AB ve ABD’de basvuru
Ganklee Cin Thailand / Pakistan (2011) y veya Onay YOK

Banglades (2012) (2009-2013)

Hindistan (2014)

[MMylan- ile 2013 de

indi anlasma imzaladi, klinik
g Hindistan (2009) Barbados, Sili, Misir (2012) S M
K Hindistan Kenya (2012) . T 5 ¢alismalar bagslatildi
Banglades (2012) Ukrayna, Suudi Arabistan (2014) EMA basvurusu
planlaniyor
"7/ Tem’13 : UK MHRA geri ¢ekme
WOCKHARDA )
. . Tem & Kas 2013: FDA ktupl AB ve ABD’de b
Hindistan Hindistan (2009) em & Ras fyan mektupian ve € bagvuru
Brezilya ANVISA Wockhardt Waluj veya Onay YOK
Uretim tesisi GMP sertifikasi iptali
I ngeineim EMA (2014)
ﬂézy Amerika Avustralya (2014)
Almanya Kanada ( 2014)
FDA & Japonya (2015)
&
€9 MERCK Amerika EMA basvurusu
< planlaniyor

SAMSUNG BIGEPIS Guney Kore

Cin ve Hindistan’da onayli insulin glargin biyobenzerleri «Biyobenzer Regulasyonlari»

yayimlanmadan once ruhsatlanmiglardir .




Journal of Diabetes

Journal of Diabetes 7 (2015) 155-157

CASE REPORT

Hypersensitivity reaction to a biosimilar insulin glargine

Héctor GARCIA-NARES,' Maria Isabel LEYVA-CARMONA,? Neftali PEREZ-XOCHIPA' and
Erwin CHIQUETE?

Departments of 'Endocrinology, and *immunology, Regional Hospital 15t of October, ISSSTE, and *Department of Neurology, The " Salvador
Zubirdan” National Institute of Medical Sciences and Nutrition, México, DF, México



A Hypersensitivity Reaction to a Biosimilar Insulin
Glargine
Meksika’dan Vaka sunumu

51 yasinda Tip 2 diyabetli kadin hasta solunum yetmezligi,
wheezing ve bas agrisi ve palpitasyon hissiyle Nisan
2013’te hastaneye basvuruyor

Oykiide 3 giin 6nce Tip 2 diyabet tedavisi icin kullanmakta
oldugu insulin glarjinin Lantus’tan Bonglixan’a ¢evrildigi
bilgisi var.

Hasta 2006 yilindan beri Lantus kullaniyor. Bu sure icinde
hipersensitivite oykusu bulunmuyor.

Recete degisikliginden sonra 2 giin boyunca Lantus
kullanmaya devam etmis. Ardindan Bonglixan’a gectikten
sonra ilk doz ardindan hipersensitivite semptomlari
gelismis.

Lantus’a veya NPH’a gecis yapildiginda da gerilememis.



Biyobenzer insuline hipersensitivite reaksiyonu
Tum insulin ailesine direng / Seriler arasi degiskenlik

« Hastanin semptomlari Lantus’a
veya NPH’a gecis yapildiginda
da gerilemiyor.

Tum insilin ailesine direng!

Hastanin kaninda, Lantus veya NPH
tarafindan olusturulmayan, bazofil
noktalanmasi tespit ediliyor=> Primer Seriler arasi degiskenlik tespit ediliyor!
insan insdlin alerjisi degil,
biyobenzere karsi gelisen bir
reaksiyon oldugu kesinlesiyor.

Garcia-Nares H.et.al. Journal of Diabetes 7 (2015) 155-157.



Tiirkiye

BIYOBENZER TIBBI URUNLERE
ILISKIN KILAVUZ

I ve Eczanhlk Gene A fadiirtiisii



Dunyada biyobenzerlerle ilgili
mevzuat / kilavuz durumu

- Taslak renber mevcut

|:| Rehber yok

Subat 2013



Klasik Esdeger Uriin | Bivobenzer Uriin Yemi Urin (Tam
Dosva)
Kalite “Tam wve Bafgmsiz|“Tam ve Bagm:iz Unindn dosya|Tam we Bagimsiz
Uriiniin dosya bilgilen ™ | bilgiler™ drinian dosva
Beferans uminle | Beferans drinle kapsamb olarak | bilsilen
karsilashrmas karsilagtmimas:
Klimik - Eialtlms program, molekalin| Klink Oncesi Tam
Omcesi karmasikhifma bagh  olarak|cabsma
subkronik toksisite cahsmasi (4
hafta), Lokal tolerans,
PEFD calizmas
[farmakokinetik farmakodinamik)
Klinik Bioesdegerlilk Faz 1;PEPD cahismas Fazl
calismas [farmakokinetik fammakodinamik’)
Faz I gabsmasi(Faz I
gerekmemekredic
Tim
CrerekfiZinds ber bir| endikasyonlarda
endikasyonda faz [l calsmas: | faz [T cabismas
Fizk Yonetim Plam Rizk Yonetim 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 Ill studies
Phase IlIb studies
Phase IV studies (PMS)

P Saenger (2009) Int J Ped Endocrinol



Product name | Active substance Production site Registration
(Strenght) year

Leukoplus (10)
Dropoetin (3)
Epoplus (7)
Clotinab (6)
Eporon (4)
Omnitrope (3)
Epobel (2)

Leucostim (1)

Filgastrim
Epoetin alpha
Epoetin alpha
Abciximab
Epoetin alpha
Somatotropin
Epoetin Zeta

Filgastrim

Cuba
Turkey
Cuba

South Korea
South Korea
Austria
Germany

South Korea

Paketli (bitmis son urun) olarak ithal edilenler

2014
2013
2013
2012
2011
2011
2009
2009



1. AB ve ABD’de pazarlanacak nitelikte
olmayan biyobenzerler

NEPHROLOGY 2007; 12, 431436 dot:10.1111/7.1440-1797.2007.00831.x

Original Article

Randomized trial on the therapeutic equivalence between
Eprex and GerEPO in patients on haemodialysis

BAK-LEONG GOH!, LOKE-MENG ONG*, SAROJINI SIVANANDAM?, TECK-ONN LIM?,
ZAKI MORADY, FOR THE BIOGENERIC EPO
STUDY GROUP*

‘Department of Nephrology, Serdang Hospital, *Department of Medicine, Penang Hospital, and *Clinical
Research Centre and *Department of Nephrology, Kuala Lumpur Hnspami Kuala Lumpur, Malaysia



En onemli nokta...

Bu ilaclarin cogunun AB ve ABD
standartlarinda klinik calismalari yoktur

Table 2.
Companies Manufacturing Insulins That Might

Become Biosimilar Insulins Once They Have Been
Subjected to an Official Comparative Analysis with
an Approved Reference Product (Regular HI)

Insulin marketed

(Marvel Life Sciences)

Name Country (in the home country)
. Regular HI: Wosulin
Wockhardt India Analog: Glaritus (glargine)
. . Regular HI: Insugen
Biocon India Analog: Basalog (glargine)
Bioton Poland Regglar HI: Gensulin/Biosulin,
SciLin
Tonghua DongBao/ . Regular H: Cc_)rlnor?lln -
China Analog: Prandilin (insulin lisprao),
Gané&lee : .
Basalin (glargine)
MJ Biopharm India Regular HI: Biosulin




Turkiye’de paketlenenler (fill & finish)

Product name | Active substance Production site Registratio
(Strenght) n year

Remsima (1) Infliximab Bulk: Korea 2014
Primary: Turkey

Dropoetin (3) Epoetin alpha Turkey 2013

Enox (5) Enoxaparine Sodium  Bulk: China 2013
Primary :Turkey

Oksapar (5) Enoxaparine Sodium Bulk: China 2012-2013*

Primary :Turkey



2. Turkiye’de paketleme
(fill&finish)

Formulasyon sirasinda ve sonrasinda yapinin butinligu ve biyoaktif
konformasyonun korunmasi gerekmektedir

Bu durumun, nicel yontemlerle takip ve tespit edilmesi gerekmektedir

Konsantrasyon

pH

Sicakhk

Yardimci maddeler
Karistirma/calkalama
Liyofilizasyon

Havaya, 1s1ga maruz birakma
Kap-kapak sistemi

Saklama

Biyobenzer ile Turkiye uretimini karsilastiran
klinik calisma gerekli...



Formulasyon surecindeki minor farklar
immunojenisiteyi etkileyebilir

 Rekombinant insan epoietini alan hastalar arasinda
eritropoetin-antikor pozitif saf kirmizi hucre aplazisi
(PRCA) olgularinda artis

« ABD disinda dagitilan onceden doldurulmus Eprex®
enjektorlerinde insan serum albumini (HSA) yerine
polisorbat 80 kullaniimaya baslanmasi ile
rastlagsmistir

kaynak: Schellekens. Clin J Am Soc Nephrol 2008:3;174-178; Kuhlmann et al. Nephrol Dial Transplant 2006:21(Suppl 5);v4-v48



3. SGK’nin yorumu (Jenerik ?)

Ulkemizde referans iiriin ile biyobenzer uriin
degistirilebilir kabul edilmektedir

Biyobenzer urunlerin, referans urunun yerine
verilemeyecegi yonunde bir duzenleme su anda
bulunmamaktadir. Ancak:

“Ulkemizde biyobenzer iiriin iiretimini tesvik amaciyla
fiyat tebliginde yapilan degisiklikle, biyobenzer drinler
orijinal drinle % 100 ayni fiyati alabilmektedir (2012)“



EMA ikame kararini ulusal
otoritelere birakmistir...

MNo clear position
on biosimilar
substitution

ESTOMIA BULGARIA
j
IRELAND  POLAND

MALTA PORTUGAL

CZECH REPUBLIC
E—

LATVIA

LITHUANIA

- =

AUSTRIA CYPRUS GREECE

Position
against
biosimilar
substitution

gl

Possible?

Regulatory Intelligence. August,

Rx by brand
name only;

generic

substitution
not allowed

) L
F%
UMITED

KINGDOM

BELGIIM

Official sub-
stitution list
excluding
biologics /
biosimilars

Legislative
provision

against biosimilar
substitution

ITALY  FINLAND SLOVAKLA

L —

NORWay SLOVENIA LUXEMBOURG
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HUNGARY

GERMANY
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Not possible

Biosimilar Substitution

2011,




Insiilin biyobenzerleri
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Cikarimlar...

1. Biyobenzerler saglhik harcamalarinin azalmasi i¢in gereklidir

2. Biyobenzerler jenerik degildir

Etkinlik ve yan etki profilinde degisiklik durumunda bu durum
hatirlanmalidir

3. Kullanilacaksa yeterli klinik calismasi olan biyobenzerler
tercih edilmelidir

4. Ulkemizde paketlenme durumunda asil biyobenzer ile
karsilagtirma galigsmasi gereklidir



