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BIYOTEKNOLOJIK ILACLARI:
PROF. DR. BERRIN ERDAG

Biiltenimizin 5. sayisinda ana temalarimizdan biri
“Biyoteknolojik Tlaclar” olacaktir. Temel veriler
ekseninde ozellikle biyoteknoloji alani hakkinda
degerlendirmede bulunduktan sonra, IAU Tip Fakiiltesi
Tibbi Biyoloji ve Genetik AD Baskami Prof. Dr.
Berrin ERDAG Hocamiz ile gerceklestirdigimiz
roportaji sizlerle paylasacagiz. Bir yandan saglik
politikalar1 ve saglik alaninda gelismeler1 yakindan
takip etme firsat1 bulurken, 6te yandan geng nesiller
icin biyoteknoloji alaninin 6nemini gérmiis olacagiz.

Arta A.: Oncelikle okurlarimiza genel bir bilgi vermek

adina temel Dbir soru ile baslamak istiyorum.
Biyoteknoloji ve Biyoteknolojik Ilac nedir?
Berrin E.. Biyoteknoloji, mikroorganizmalarin,

bitkilerin ve hayvanlarin bir parcasini veya tamamini
kullanarak sorunlara ¢oziim bulmak ve faydal iirtinler
tretmektir.  Biyolojinin Teknolojiyle birlesmesinden
olusan bir bilim oldugu da ifade edilebiliriz. biyoloji,
biyokimya, mikrobiyoloji gibi biyolojik bilimler ve
teknoloji arasinda etkilesimler sonucu biyoteknoloji
yoluyla insan yasam kalitesini arttirmaya yonelik
faydali {iriinler elde edilmektedir. Giinlimiizde
biyoteknoloji, eczaciliktan tarima, hayvanciliktan
tekstile ve savunmadan enerjiye kadar pek cok
endiistride giderek artan bir 6neme sahiptir.

Biyoteknolojik ilaglar, canli sistem ve organizmalar
kullanilarak tiretilen 1lac¢lardir.

Ik olarak 1928 yilinda Alexander Fleming tarafindan
penisilin  {retimi ile baslayan 1ila¢ sektoriindeki
biyoteknolojik iiretim, 1980'li yillarin basinda ilk defa
rekombinant DNA teknolojisi ile tiretilen Insan insiilini
ile diyabet tedavisinde kullanilmaya baslanda.
Biyoteknolojik ilaclar kapsaminda bircok tedavi
alaninda  kullanilan 1ilaglar olarak  hormonlar
(eritropoietin, somatropin biiylime faktorleri), insiilin,
immiinomodiilatorler, monoklonal antikorlar (mAbs),
kan pihtilasma faktorleri ve asilar sayilabilir. Bu
tirtinler referans biyoteknolojik ilaclar ve biyobenzerler
olarak iki gruba ayrilmaktadir.

Arta A.: Biyoteknolojik Ilaclar nasil iiretilir?

Berrin E.: Konvansiyonel ilaglar genellikle kimyasal
sentez adi verilen bir islemle iiretilirler. Biyoteknolojik
ilag tiretiminin temeli hiicre bazli iiretime dayanur.
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The main theme of this issue will be
“Biotechnological Drugs”. After making the
assessment about biotechnology area on the axis of
basic data, we will share with you the exclusive
reportage we realized with Prof. Berrin ERDAG,
Head of Medical Biology and Genetics Department of
IAU Faculty of Medicine. On the one hand, we will
have the opportunity to closely follow the
developments in the field of health policies and
medicine, on the other hand, we will see the
Importance of biotechnology area for young
generations that will impact their life.

Arta A: First of all, 1 would like to start with a basic
question to give general information to our readers.
What iIs Biotechnology and Biotechnological
Medicine?

Berrin E.: What biotechnology is to find solutions to
problems and produce beneficial products by using
biological system and processes. In product and
technological processes, using bio systems and
organisms or their derivatives is the fundamental of
biotechnology. Today, biotechnology has an ever-
Increasing significance in many industries from
pharmaceutics to agriculture, stock breeding, textile
and defense to energy.
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Biyoteknolojik  iirtinlerin  hammaddesi  kimyasal
kaynakli degil canli organizma oldugu icin bu
tiriinlerin hem gelistirilmesi hem de iiretilmesi 6nemli
bir inovasyon, teknolojik birikim ve yatirim
gerektirmektedir. Hiicreler, ana hiicre bankas1 ve
calisan hiicre bankasindan olusur ve belirli bir
proteinin liretimini saglar. Ilag tretimi,
fermantasyondan sonra hiicre ¢ogalmasi i¢in ayirma ve
saflastirma gibi islemleri icerir.

Arta A.: Biyoteknoloji ilaglar1, geleneksel ilaclardan
hangi acilardan farklidir?

Berrin E.: Biyoteknolojik ilaclar peptit ve protein
bazli olduklar1 i¢cin konvansiyonel ilaglara gore daha
yiiksek molekiiler agirliklara ve kompleks yapilara
sahiptirler. Geleneksel ilaglar kimyasal sentez {iriinleri
Iken, Dbiyoteknolojik ilaglar canli hiicrelerden elde
edilen biyolojik iirlinlerdir. Diinya ila¢ endiistrisinde
biyolojik/biyoteknolojik ilaglarin pazar payr yiizde
30’lar1 asmis durumdadir ve bu oramin Ontimiizdeki
donemde de artmaya devam etmesi beklenmektedir.

Arta A.: Referans biyoteknolojik ila¢ nedir?

Berrin E.: Referans Biyoteknolojik ilag, yenilik¢i bir
kurulus tarafindan piyasaya siiriilen ilk {irtindiir.
Referans Dbiyoteknolojik ilaclarin patent gibi fikri
miilkiyet haklar1 bittikten sonra biyobenzer ilaglar ve
iyilestirilmis biyoteknolojik ilaglar iiretilmektedir.

2022 yilinda Dbiyoteknoloji pazarmi inceledigimizde
referans ilaglarm 17,48 milyar TL diizeyine ulastiklar ,

Biyobenzer ila¢ pazarin ise 2022 yilinda 2,58 milyar
TL oldugu gorilmektedir.

Biotechnological drugs are drugs produced using living
systems and organisms.

Biotechnological production in the pharmaceutical
sector, which first began with the production of
penicillin by Alexander Fleming in 1928, was first
used in the early 1980s for the treatment of diabetes
with human insulin produced by recombinant DNA
technology. Hormones (erythropoietin, somatropin
growth  factors), iInsulin,  immunomodulators,
monoclonal antibodies (mAbs), blood coagulation
factors and vaccinations can be counted as the drugs
used In several treatment areas within the scope of
biotechnological drugs. These products are classified
Into two groups as reference biotechnological drugs
and biosimilars.

Arta A.: How are Biotechnological Drugs produced?

Berrin E.: Conventional drugs are generally produced
by a process called chemical synthesis the basis of
biotechnological drug production is based on cell-basis
production. The cells consist of master cell bank and
working cell bank enable the production of a specific
protein. Drug production includes processes such as
seperation and purification for cell reproduction after
fermentation.

Arta A.. In what ways are biotechnology drugs
different from conventional drugs?

Berrin E.. Biotechnological drugs have higher
molecular weights and complex structures compared
with conventional drugs since they are based on
peptides and proteins. Conventional pharmaceuticals
are chemical synthesis products while biotechnological
pharmaceuticals are biological products obtained from
live cells.

Arta A.: What is reference biotechnological drug?

Berrin E.. It is the first product released by an
Innovator company. After the intellectual property
rights of reference biotechnological drugs, such as
patents, expire, biosimilar drugs and Improved
biotechnological drugs are produced.

When we examine the biotechnology market in 2022,
It Is seen that reference drugs have reached 17.48
billion TL, and the biosimilar drug market will be 2.58
billion TL in 2022.
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Arta A.: T.C. Cumhurbaskanligi Bilim, Teknoloji ve
Yenilik Politikalar1 Kurulunun yayinladigi
Biyoteknoloji  Ilagc  Teknoloji Yol Haritasinda
Tiirkiye’de ve Diinyada Biyoteknolojik Ilag Pazar
hakkinda bilgiler mevcut.

Raporda su ifadelere yer verilmis: “Ila¢ sanayi, imalat
sanayl icerisinde en yiiksek katma degere sahip
sektorler arasindadir. Ulkemizin temel ulusal strateji
belgeleri ve planlarinda ozellikle “Cari Ac¢igin
Azaltilmasi1” amact kapsaminda “biyoteknolojik ilac”
baslica kritik teknolojilerden biri olarak karsimiza
ctkmaktadir. Bu anlamda, ozellikle yeni molekiil ve ilac

kesfivle referans/orijinal ilaclarin  yerli olarak
gelistirilebilmesi  odakli  biyoteknolojik  Ar-Ge

faaliyetleri, ila¢ sektorii icin katma degeri en yiiksek ve
yenilik potansiyeli en kuvvetli arastirma alani
durumundadr.

Bu calismada sunulan analiz, veri, degerlendirme ve
hastalik  gruplart  bazindaki etkin madde setleri
tilkemizde yerli olarak biyoteknolojik ila¢ gelistirilmesi
ve iiretilmesi streglerini  hedefleyen #im ulusal
stratejilere ve calismalara dogrudan katki sunma ve
girdi olusturma potansiyeline sahiptir.”

Bu konu hakkinda bilgi alabilir miyiz?

Berrin E.. 2022 yilinda hastane ve eczanelerde
Tiirkiye ilag pazar1 deger 6l¢eginde 109,8 milyar TL ye
ulagsmustir. Tiirkiye’de biyoteknolojik ilaclar tek basina
incelendiginde 2022 yilinda, 20,1 milyar TL ile ilag
pazarl icerisinde yer almustir. Ithalatina bagimh
oldugumuz  biyoteknolojik  ilaclarin  iilkemizde
gelistirilmesi ve {iretilmesi sadece hastalarin bu ilaglara
erisimini kolaylastirmayacak aym1 zamanda dis ticaret
acigin1 azaltilmasina katki sunarak iilke ekonomisine
kayda deger bir katki saglayacaktir. Ulkemiz igin
konvansiyonel ila¢ konusunda bilgi birikimine
sahipken ileri teknoloji 2014 yilinda TUBITAK
tarafindan baslatilan 1007 projeleri ile sanayi
tiniversite kamu isbiliktelikleriyle {ilkemize biyobenzer
ila¢ gelistirme konusunda bilgi birikiminin olusmasina
onciiliik edilmistir. Unutulmamalidirki ithalata bagimli
bir ilag temini iilkemiz adina siirdiiriilebilir degildir.
Bunun en iyi érnegini COVID-19 siirecinde iilkemizin
kendi ilag ve as1 gelistirmeedeki yetkinliginin staratejik
anlamda ne kadar 6nemli oldugunu gostermistir.

Arta A.:. The Biotechnology Pharmaceutical
Technology Road Map published by the Presidential
Science, Technology and Innovation Policies Board
contains Iinformation about the Biotechnological
Pharmaceutical Market in Turkey and the World.

The following statements are included in the report:
“The pharmaceutical industry is among the sectors
with the highest added value in the manufacturing
Industry. In our country's basic national strategy
documents and plans, "biotechnological
pharmaceuticals" appear as one of the main critical
technologies, especially within the scope of the aim of
"Reducing the Current Account Deficit". In this sense,
biotechnological R&D activities, especially focused on
the domestic development of reference/original drugs
through the discovery of new molecules and drugs, is
the research field with the highest added value and the
strongest innovation potential for the pharmaceutical
Industry.

"The analysis, data, evaluation and active substance
sets based on disease groups presented In this study
have the potential to directly contribute and create
Input to all national strategies and studies targeting
the domestic biotechnological drug development and
production processes in our country."

Can we get information about this subject?

Berrin E.: In 2022, the Turkish pharmaceutical market
In hospitals and pharmacies reached 109.8 billion TL
on a value scale. When examined sequestered,
biotechnological drugs in Turkey will be included in
the pharmaceutical market with 20.1 billion TL in
2022. The development and production of
biotechnological drugs in our country, which we
depend on imports, will not only facilitate patients'
access to these drugs, but will also make a significant
contribution to the country's economy by contributing
to reducing the foreign trade deficit. While we have
knowledge about conventional drugs for our country,
advanced technology 1007 projects initiated by
TUBITAK in 2014 and industry-university-public
collaborations have led to the creation of knowledge
about biosimilar drug development for our country. It
should not be forgotten that a drug supply dependent
on imports is not sustainable for our country. The best
example of this is the COVID-19 process, which
showed how strategically important our country's
competence in developing drugs and vaccines is.

g
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Arta A.. Biyoteknoloji ila¢ siirecin tasarimi,
metodolojisi ve analize temel olusturan veriler
nelerdir?

Berrin E.: Bir biyoteknolojik ila¢ siirecinin tasarimi,
metodolojisi ve analizi, cesitli veri kaynaklar1 ve
degerlendirmeler iizerine kuruludur. Bir biyoteknoloji
ilac1 gelistirme siireci, kesif ve gelistirmeden Kklinik
deneylere ve yasal onaya kadar bir¢cok asamayi igerir.
Bir biyoteknoloji ila¢ siirecinin tasarimi, metodolojisi
ve analizinin temelini olusturan bazi 6nemli veri tiirleri
sunlardir:

* Preklinik Veriler: Molekiiler Biyoloji Verilerti,
Protein Yapis1 Verileri, Hiicre Kiltiirii Verileri ve
Hayvan Calismalari.

 Klinik Arastirma Verileri: Etkinlik Verilert,
Giivenlik  Verilerl, Farmakokinetik (PK) ve
Farmakodinamik  (PD)  \erileri ve Hasta
Demografisi.

« Biyoinformatik Verileri: Genomik ve Proteomik
Veriler, Veri Madenciligi ve Analizi

e Mevzuat ve Uretim Verileri:
Verileri, Proses Gelistirme Verileri

« Saghk Ekonomisi ve Pazar Verileri: Maliyet
etkililik Verileri, Pazar Analizi.

« Pazarlama Sonras1 Gozetim Verileri: Gercek
Diinya Kanaitlari.

Kalite Kontrol

Tiim bu veri kaynaklar1 birbiriyle baglantilidir ve hedef
belirleme ve dogrulamadan klinik arastirma tasarimina,
diizenleyici beyanlara, {iretime Ve pazar sonrasi
1zlemeye kadar ila¢ gelistirme siirecinin ¢esitli
yonlerini bilgilendirir. Bu ¢esitli veri setlerini entegre
etmek ve analiz etmek, biyoteknolojik ilac¢ siirecinin
her asamasinda bilin¢cli kararlar almak icin cok
onemlidir.

Arta A.: Biyoteknolojik ilaclarda izlenebilirlik ve risk
yonetimi nasil yapiliyor?

Berrin E.: Klinik uygulamadaki ilaglarin giivenligi ile
lgili Klinik verilerin toplanmasi,ila¢ uygulamasinda
karsilasilan sorunlarin takibi, sorumlu nedenlerin
saptanmasi, taninmasi, arastirilmasi, kaydedilmesi,
duyurulmasi ve gerekli 6nlemlerin alinmasi Biyolojik
ve biyoloteknolojik ilaclarda Izlenebilirlik ve risk
yonetimi, biyoteknolojik ila¢ gelistirme siirecinin ¢ok
onemli yonleridir.

Arta A.: What are the data that form the basis for the
design, methodology and analysis of the biotechnology
pharmaceutical process?

Berrin E.: The design, methodology, and analysis of a
biotechnology drug process are built upon a variety of
data sources and considerations. The process of
developing a biotechnology drug involves multiple
stages, from discovery and development to clinical
trials and regulatory approval. Here are some key types
of data that form the basis of the design, methodology,
and analysis of a biotechnology drug process:

* Preclinical Data: Molecular Biology Data, Protein
Structure Data, Cell Culture Data, Animal Studies.

« Clinical Trial Data: Efficacy Data, Safety Data,
Pharmacokinetics (PK) and Pharmacodynamics
(PD) Data, Patient Demographics.

* Bioinformatics Data: Genomics and Proteomics
Data, Data Mining and Analysis.

 Regulatory and Manufacturing Data: Quality
Control Data, Process, Development Data

e Health Economics and Market Data: Cost-
effectiveness Data, Market Analysis.

» Post-Marketing Surveillance Data: Real-world
Evidence.

All of these data sources are interconnected and inform
various aspects of the drug development process, from
target identification and validation to clinical trial
design, regulatory submissions, manufacturing, and
post-market monitoring. Integrating and analyzing
these diverse data sets is crucial for making informed
decisions at each stage of the biotechnology drug
process.

Arta A.. How is traceability and risk management
done in biotechnological drugs?

Berrin E.: Collecting clinical data regarding the safety
of drugs in clinical practice, monitoring the problems

encountered Iin  drug application, identifying
responsible  causes, recognition, investigation,
recording, announcing and taking necessary

precautions, traceability and risk management in
biological and biotechnological drugs are very
drug

Important aspects of the biotechnological
development process.
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Beseri Tibbi Uriinler Ruhsatlandirma Yonetmeliginde
15/4/2014 tarinli ve 28973 sayili Resmi Gazete’de
yayimlanan Ilaglarin Giivenliligi Hakkinda Yonetmelik
dogrultusunda ruhsat basvurusu sirasinda sunulmasi
gereken farmakovijilansla ile ilgili bilgiler yer almaktadr.
Bu yoOnetmeligin amaci, pazarlama sonrasi, Klinik
kullanimda olan ilaglarin risk/yarar oranlarinin bireysel ve
toplumsal diizeyde miimkiin olabilecek en 1yi duruma
getirilmesini saglamaktir. Bunun yanisira, T.C. Saghk
bakanligimin stratejik plan dogrultusunda hazirlanan 2019
yil1 performas program hedefleri ¢ercevesinde yiiriitiilen
faaliyetlerden biri de, ilaglarin giivenli kullanimina katki
saglamak amaciyla farmakovijilans ile ile ilgili
farkindaligin ve buna bagli yan etki bildirimlerinin
arttirilmasidir.

Biyoteknolojik ilaglarda izlenebilirlik ve risk yonetimi
Uriiniin giivenli ve etkili bir sekilde gelistirilmesini Ve
tretilmesini saglar.  Biyoteknolojik ilaglar baglaminda
1zlenebilirlik ve risk yonetimine tipik olarak su sckilde
yaklasilmaktadir:

Izlenebilirlik: Izlenebilirlik, bir biyoteknolojik ilacin ilk
gelistirilmesinden liretimine, dagitimina ve kullanimina
kadar tim yasam dongiisiiniin agik ve belgelenmis Dbir
kaydin1 olusturmayr igerir. Bu, ilacin kalitesinin,
giivenliginin ve etkinliginin her asamada
stirdiiriilebilmesini ve izlenebilmesini saglamaya yardimci
olur. Izlenebilirligin temel bilesenleri sunlari icerir:
Dokiimantasyon, Benzersiz Tanimlayicilar, Elektronik
Sistemler, Tedarik Zinciri Takibi ve Serilestirme.

Risk Yonetimi: Biyoteknolojik ilaclarda risk yonetimi,
potansiyel riskleri belirlemeye ve bunlar1 azaltmak icin
stratejiler uygulamaya odaklanir. Bu, hem iiriine 6zgii
riskleri (ilacin kendisiyle ilgili) hem de siirecle ilgili
riskleri (iiretim ve kalite kontrol siirecleriyle ilgili) icerir.
Risk yonetiminin temel bilesenleri sunlar1 igerir: Risk
Degerlendirmesi, Risk Tanimlamasi, Risk
Degerlendirmesi, Risk Kontrolii, Risk Iletisimi, Risk
[zleme ve Tasarimla Kalite (QbD).

Hem izlenebilirlik hem de risk yonetimi, Iyl tiiretim
uygulamalarmm (GMP) ayrilmaz pargalaridir ve ABD
Gida ve Ilac Idaresi (FDA), Avrupa ilac Ajans1 (EMA),
Tiirkiye Ilag ve Tibbi Cihaz Kurumu(TITCK) gibi
diizenleyici kurumlar tarafindan zorunludur. Ulkemizde
T.C Saghk Bakanligi Tirkiye ila¢ ve tibbi cihaz
kurumunun gorev alanlar1 arasinda biyoloteknolojik
ilaglarin ruhsatlandirilmasi, denetlenmesi ve gerektiginde
yaptirim uygula—mak, laboratuvar analizlerini yapmak
veya yaptirmak yer almaktadir.

The Regulation on Licensing of Medicinal Products for
Human Use  contains  information regarding
pharmacovigilance that must be submitted during the
license application in line with the Regulation on the
Safety of Medicines published in the Official Gazette
dated 15/4/2014 and numbered 28973. The aim of this
regulation is to ensure that the risk/benefit ratios of drugs
In post-marketing and clinical use are optimized at the
Individual and societal levels. In addition, T.R. One of the
activities carried out within the framework of the 2019
performance program targets prepared in line with the
strategic plan of the Ministry of Health is to increase
awareness about pharmacovigilance and related side
effect notifications in order to contribute to the safe use of
drugs.

Traceability and risk management are crucial aspects of
the biotechnological drug development process, ensuring
that the product is developed and manufactured safely and
effectively. Here's how traceability and risk management
are typically approached in the context of
biotechnological drugs:

Traceability: Traceability involves establishing a clear
and documented record of the entire lifecycle of a
biotechnological drug, from its initial development
through manufacturing, distribution, and use. This helps
ensure that the drug's quality, safety, and efficacy can be
maintained and tracked at every stage. Key components
of traceability include: Documentation, Unique
Identifiers, Electronic Systems, Supply Chain Tracking
and Serialization.

Risk Management: Risk management In
biotechnological drugs focuses on identifying potential
risks and implementing strategies to mitigate them. This
Includes both product-specific risks (related to the drug
Itself) and process-related risks (related to manufacturing
and quality control processes). Key components of risk
management  include: Risk  Assessment, Risk
Identification, Risk Evaluation, Risk Control, Risk
Communication, Risk Monitoring and Quality by Design
(QbD).

Both traceability and risk management are integral parts
of good manufacturing practices (GMP) and are required
by regulatory agencies such as the U.S. Food and Drug
Administration (FDA) and the European Medicines
Agency (EMA). Companies must establish robust systems
and processes to ensure the traceability of their products
and effectively manage risks associated with
biotechnological drug development and manufacturing.
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Arta A.: Ila¢ sektoriiniin gelecegi biyoteknoloji diyebilir
miyiz?

Berrin E.: Evet, biyoteknolojinin ila¢ endiistrisinde
Inovasyonun onemli bir itici giicii oldugu yaygin olarak
kabul ediliyor ve bircok uzman, biyoteknolojinin
farmasdtiklerin gelecegini sekillendirmede ¢ok 6nemli bir
rol oynayacagina inantyor. Bu bakis agisina cesitli
faktorler katkida bulunur: Ilag Gelistirmedeki Gelismeler,
Hassas Tip, Terapotik Alanlar, Molekiiler Biyolojideki
Gelismeler, Biyolojik /Biyoteknolojik Uriinler ve
Biyobenzerler, Ila¢ Dagitimi ve Formiilasyonlari, \Veriye
Dayali Yaklasimlar, Rejeneratif Tip, Disiplinler Arasi
Isbirlikleri ve Ileri tedavi tibbi iiriinlerindeki gelismeler.

Bununla birlikte, biyoteknolojinin yeniligin itici giici
olmasma  ragmen, tim  geleneksel  farmasotik
yaklasimlarin yerini almasi gerekmedigine dikkat etmek
onemlidir. Ilac endiistrisi, kiiciikk molekiillii ilaclar ve
geleneksel kimyasal sentez dahil olmak tizere ¢ok cesitli
terapotik modaliteleri kapsamaya devam etmektedir. Ek
olarak, diizenleyici ve teknik zorluklar bazen
biyoteknolojik  yeniliklerin  pazarlanabilir  triinlere
doniistiiriilmesini yavaslatabilir.

Ozet olarak, biyoteknoloji, ila¢ endiistrisinin gelecegini
sekillendiren Onemli bir giic olsa da, ila¢ kesfi ve
gelistirmeye yonelik farkli yaklasimlar1 igeren daha genis
bir farmasotik yenilik manzarasinin bir parcasidir.

Arta A.: Hastaliklara Kars: Yenilik¢i Tedaviler Kesfedip
Gelistirtyor.  Bu agidan  Saghk Politikalar1  nasil
gelistirliyor ve nasil bir rol oynuyor.

Berrin E.: Saglik politikalar1, hastaliklara kars1 yenilik¢i
tedavilerin gelistirilmesinde ve uygulanmasinda ¢ok
onemli Dbir rol oynamaktadir. Yeni tedavilerin
gelistirilmesi, bilimsel ilerlemeler, diizenleyici ¢erceveler,
ekonomik hususlar ve hasta erisimi arasindaki karmasik
bir etkilesimi igerir. Saglik politikalari, bu etkilesimlere
renberlik eden kapsayici yonergeler ve stratejiler saglar.
Saglik politikalarinin nasil gelistigi ve yenilik¢i tedavileri
tesvik etmede oynadiklar rol asagida agiklanmistir:

Saglik Politikalarmin Gelistirilmesi konusunda saglik
politikalar1 genellikle hiikiimet organlari, diizenleyici
kurumlar, uluslararast1 kuruluslar ve saglik hizmeti
paydaslar1 tarafindan gelistirilir.  Siire¢ tilkeye gore

degisebilir, ancak genellikle asagidaki adimlar1 igerir:
Saglik Hizmeti Ihtiyaclarmim Degerlendirilmesi, Kanita
Diizenleyici

Dayali Karar \Verme, Paydas Katlhml

Cergeveler, Fiyatlandirma ve Ge

Arta A.. Can we say biotechnology is the future of the
pharmaceutical industry?

Berrin E.: Yes, it's widely recognized that biotechnology
Is a significant driver of innovation in the pharmaceutical
Industry, and many experts believe that biotechnology
will play a crucial role in shaping the future of
pharmaceuticals. Several factors contribute to this
perspective:

Advancements in  Drug Development, Precision
Medicine, Therapeutic Areas, Advances Iin Molecular
Biology, Biologics and Biosimilars, Drug Delivery and
Formulations, Data-Driven Approaches, Regenerative
Medicine and Cross-Disciplinary Collaborations.

However, it's important to note that while biotechnology
Is a driving force of innovation, it doesn't necessarily
replace all traditional pharmaceutical approaches. The
pharmaceutical industry continues to encompass a broad
range of therapeutic modalities, including small molecule
drugs and traditional chemical synthesis. Additionally,
regulatory and technical challenges can sometimes slow
down the translation of biotechnology innovations into
marketable products.

In summary, while biotechnology is a major force shaping
the future of the pharmaceutical industry, it is part of a
larger landscape of pharmaceutical innovation that
Includes diverse approaches to drug discovery and
development.

Arta A.: Discovers and Develops Innovative Treatments
Against Diseases. In this respect, how does Health
Policies develop and what role does it play?

Berrin E.: Health policies play a crucial role in the
development and deployment of innovative treatments
against diseases. The development of new treatments
Involves a complex interplay between scientific
advancements, regulatory  frameworks, economic
considerations, and patient access. Health policies provide
the overarching guidelines and strategies that guide these
Interactions. Here's how health policies develop and the
role they play in fostering innovative treatments:

Development of Health Policies: Health policies are
typically developed by government bodies, regulatory
agencies, International organizations, and healthcare
stakeholders. The process can vary by country, but
generally involves the following steps: Assessment of
Healthcare Needs, Evidence-Based Decision Making,
Stakeholder Engagement, Regulatory Frameworks,
Pricing and Reimbursement.
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Yenilik¢i Tedavilerde Saglik Politikalarinin Roli 6zellikle
saglhik politikalarinin, hastaliklara kars1  yenilikei
tedavilerin kesfedilmesi ve gelistirilmesi {lizerinde derin
bir etkisi vardir: Arastirma Tesvikleri, Diizenleyici Yollar,
Fikri  Milkiyetin  Korunmasi, Klinik  Arastirma
Cerceveleri, Hizlandirilmis Onaylar ve Yetim Ilac
Belirlemeleri, Saghik Teknolojisi Degerlendirmeleri
(HTA), Kiiresel Isbirligi, Hasta Erisimi ve Esitlik, Pazar
Sonras1 GOzetim

Ozetle saghk politikalari,  yenilikgi  tedavilerin
kesfedilmesi, gelistirilmesi ve hastalara sunulmasi igin bir
cerceve saglar. Bilimsel ilerleme, hasta giivenligi ve esit
erisim  ihtiyactm1  dengeleyerek  saglik  hizmeti
Inovasyonunun manzarasini sekillendirirler.

Arta A.: Son olarak TUBITAK MAM’da uzun yillar
emek vermis kiymetli Hocamiz olarak tecriibelerini
bizimle  paylsabilir ~ misiniz  Hocam. Geng
akademisyenlere tavsiyeleriniz nelerdir ?

Berrin E.. Hacettepe {iniversitesini bitirdikten sonra
calisma hayatima basladigim TUBITAK ’ta 1989 yilinda -
2020 yillar1 arasinda c¢esitli ulusal ve uluslararasi
projelerde gerek arastirici gerek proje yiiriitiictisii olarak
oncii projelerde gorev aldim. Bunlarin sonucunda da
kanser tan1 ve tedavisinde kullanilma potansiyeline sahip
rekombinant antikor ve peptid yapilarim 6zelinde
uluslararasi ve ulusal patentlerim oldu. Bu deneyimlerime
bagl olarak gen¢ akademisyenlere verebilecegim Oneriler
Ise; Kendini gelistirmelidir. Arastirma kurumlarinda ya da
tiniversitelerde staj yapmali, ¢esitli arastirmalara katilmali
miimkiinse TUBITAK’m lisans o6grencilerine sagladig
proje yuriitiicliliigii imkanindan yararlanmali ve siirekli
yenilikleri takip etmelidir. Arastirma yapmay1 seven,
siipheci, merakli ve caliskan birl olmalisin. Okumay1
sevmeli ve sabirli olmalisin. Zorluklarda yilmamali
hedefine odaklanmalisin. Yapacagin tiim deneyler basarili
olmayacaktir ama olumsuz sonuglardan da ders alinmali
yani 1yi bir gozlemci olunmali. Son tavsiyem ise; Mustafa
Kemal Atatiirk’ iin de dedigi gibi ‘“hi¢ Kimseyi
aldatmayacaksin, oniine sonsuz engeller de yigacaklardir;
kendini biliyiik degil kiiciik, zayif, aragsiz, hi¢ sayarak,
kimseden yardim gelmeyecegine inanarak bu engelleri
asacaksin, memleket i¢in gergek iilkii neyse onu gorecek,
0 hedefe yiiriiyeceksin”.

Degerli hocamizin kendl yasam oykiisiinden hareketle
ogrencilerimize biyoteknoloji ve biyoteknolojik ilaclarin
onemine degindi. Hocamiza katkilarindan otiirii tesekkiir
ederiz.

Role of Health Policies in Innovative Treatments:
Health policies have a profound impact on the
discovery and development of innovative treatments
against diseases: Research Incentives, Regulatory
Pathways, Intellectual Property Protection, Clinical
Trial Frameworks, Accelerated Approvals and Orphan
Drug Designations, Health Technology Assessments
(HTA), Global Collaboration, Patient Access and
Equity, Post-Market Surveillance.

In summary, health policies provide the framework
within which Innovative treatments are discovered,
developed, and delivered to patients. They balance the
need for scientific progress, patient safety, and
equitable access, shaping the landscape of healthcare
Innovation.

Arta A.: Finally, as our valuable professor who has
worked for many years at TUBITAK MAM, can you
share your experiences with us? What advice do you
have for young academics?

Berrin E.. After graduating from Hacettepe
University, | started my career at TUBITAK, where |
took part in pioneering projects as both a researcher
and project manager in various national and
International projects between 1989 and 2020. As a
result, | received international and national patents for
my recombinant antibody and peptide structures that
have the potential to be used In cancer diagnosis and
treatment. Based on these experiences, the suggestions
| can give to young academics are; He must improve
himself. One should do an internship at research
Institutions or universities, participate In various
research, If possible, benefit from the project
management opportunity provided by TUBITAK to
undergraduate students and constantly follow
Innovations. You must be a skeptical, curious and hard-
working person who likes to do research. You must
love reading and be patient. You should not give up on
difficulties and focus on your goal. Not all experiments
you make will be successful, but lessons should be
learned from the negative results, so you should be a
good observer. My last advice is; As Mustafa Kemal
Atatiirk said, “You should not deceive anyone, they
will pile endless obstacles in front of you; "You will
overcome these obstacles by considering yourself
small, not big, weak, without tools, believing that there
will be no help from anyone, you will see the real ideal
for the country and walk towards that goal."

Based on our esteemed Professor's own life story, she
touched upon the importance of biotechnology and
biotechnological drugs to our students. We thank our
Professor for heR contributions.



