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In this study, RxMediapharma® 2017 registered in Turkey was also found in the Ministry of
Health aimed to give the public a list of licensed pharmacies biotechnological drugs.
Biotechnological drugs were screened using the RxMediapharma® 2017 program. In this
study, biotechnological drugs available in pharmacies in Turkey in 2017 and the active
substance obtained with biotechnological methods and materials that contain these factors
are discussed drugs. Active ingredients were: Abatacept, Abciximab, Adalimumab,
Aflibercept, Agalsidase alpha, Agalsidase beta, Aldesleukin, Alteplase, Antihemophilic factor
A, Basiliximab, Bevacizumab, Denosumab, Dornoz alfa, Epoetin, Etanercept, Filgrastim,
Follitropin alpha, Follitropin beta, Golimumab, Inflisimab, Interferons, Ipilimumab,
Canakinumab, Urofollitropin alfa, Korean gonadotropin alpha, Laronidase, Lenograstim,
Liraglutide, Lutropin alpha, Moroktokog alfa, Natalizumab, Nepidermin, Nanako alpha,
Oktokog alfa, Omalizumab, Palivizumab, Panitumumab, Pegfilgrastim, Pegvisomant,
Pembrolizumab, Pertuzumab, Ranibizumab, Recombinant factor VIla, Reteplase, Rituximab,
Certolizumab, Cetuximab, Somatotropin, Tenecteplase, Teriparatide, Tocilizumab,
Trastuzumab, Ustekinumab, Urofollitropin alfa, Vaccines, Insulin.As a result, in the year
2017, 80 biotechnological active ingredients are detected in pharmacies in Turkey. A total of
132 licensed biotechnological drugs belonging to these ingredients, of which five were native,
and 127 were imported, were identified. Also; it was found that the licensed biotechnological
group with the largest number of drugs had 32% insulin and the least number of drugs had
1% interleukins.

Keywords: Biotechnology drug, pharmacy, Turkey

1. INTRODUCTION

A Biotechnology is benefiting from the use of biological
systems and living organisms to transform or bring products
or processes to a specific use. Biotechnology, whose simple
applications extend to the first civilizations, has gained a
whole new dimension with advances in genetics and
molecular biology in recent years *. Biotechnology; Many
areas are used in the field of health, chemical industry, food
and agriculture, electronics, mining, paper industry, energy
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fild and environmental  protection 2 Today,
biotechnological studies in the field of health have made it
possible to develop rapidly in drug production. The use of
biotechnological medicines is now widespread among
traditional medicines®.

Through the production and use of biotechnological drugs;

- Prevention and treatment of diseases will be more effective
than conventional treatments,

- The prevention of symptoms of diseases and prevention of
diseases,

- Production of more effective and less effective side effects
drugs,

- The production of large amounts of human proteins that
cannot be found in sufficient quantities,

- The existence of infectious pathogens with the risk of
contamination can be eliminated by preventing the use of
human and animal resources as raw material®.

In this study, based on RxMediapharma® 2017;examined
biotechnological drugs found in pharmacies inTurkey in
2017 within the active ingredients,drug indications of these
active ingredients,drug pregnancy category and case of
domestic and import. Thus,it aimed to understand the
importance of place in the number of biotechnological drugs
and treatment available in pharmaciesinTurkey.

2. MATERIALSAND METHODS
In this study, based on RxMediapharma® 2017Ministry of
Health licensed biotechnological drugs found in pharmacies
in Turkey in 2017 scanned and listed according to the case
of domestic and imported

3.RESULTS

In this study, insulins, monoclona antibodies, cytokines,
epoetins, blood coagulation factors, plasminogen activators,
fusion proteins, vaccines, enzymes, and hormones were
screened according to RxMediaapharma® 2017 data and the
indications of the preparations, active substances of the
preparations, pregnancy categories, approved indications
were given. Also, active substances and preparations are
presented in table form with indications of domestic and
imported conditions and pregnancy categories. In the study,
191 active substances were identified, and 83
biotechnological drugs licensed by the Ministry of Health
were listed in Table 1-12. According to this result, it has
been determined that the licensed biotechnological drug
group which has the largest number of drugsis insulins and
a least a few of them are interleukins. Also, the percentage
of Ministry of Hedth licensed biotechnological drugs by
pharmacological groups and pregnancy categories are given
in Figure 1 and 2.

4. DISCUSSION
Biotechnology has a diverse discipline of science (chemistry,
biochemistry, genetic engineering, pharmacy, molecular

biology, mathematics, computer engineering, mathematical
engineering) Understanding the structure of DNA;
recombinant DNA technology, monoclonal antibody
technology, hybridoma technology, and gene therapy; new
drugs and reliable vaccines have begun to be produced.
Increased search for new treatments due to increased
diseases such as cancer, AIDS, viral infections has aso led
to an increase in the trend towards more biotechnological
drugs than traditional medicines. Biotechnology applications
in health include; new drug delivery systems, new vaccines,
formulations and appropriate routes of administration
(rDNA), monoclonal antibody technology and the
development of future drugs with existing and superior
features 2 ®. Today, pharmaceutical scientists use
biotechnology to understand many disease-related concepts.
It also facilitates the treatment of diseases such as diabetes,
hemophilia, blood disorders, growth disorders, and cystic
fibrosis. Important advantages have also been gained in the
development of vaccines using modern biotechnology
methods. In particular, the production of hepatitis B vaccines
has been started using recombinant DNA technology *. The
proportion of biotechnological drugs among the new drugs
registered in recent years is increasing. Most of the new
drugs developed for the treatment of 200 diseases, including
cancer, Alzheimer's, heart diseases, diabetes, and rheumatoid
arthritis, constitute biotechnological drugs ®’.

Pharmacists are in charge of pharmacy and hospitals as
authorized and responsible for the preparation and
distribution of medicines. It is emphasized that pharmacists
should be informed about bictechnology products since
these products started to enter pharmacies. The use of
biotechnological drugs offered to the market in the control of
physicians and in the counseling of pharmacists who have
been educated in this respect is extremely important in terms
of community health. Unconscious use of these drugs can
have serious consequences. This study used in pharmaciesin
Turkey RxMediapharma® maintained under active
electronically scanned and recorded using 2017
biotechnological drugs are listed. According to this result, it
has been determined that the licensed biotechnological drug
group which has the largest number of drugs is insulins and
a least a few of them are interleukins. In the framework of
the results obtained from this research in the human health
field in our country, drug database, which is used to obtain
information in performing an effective fight against human
diseases (RxMediapharma®) organized by reference to,
biotechnological drugs available in pharmacies in Turkey
and their active ingredients, indications, pregnancy category
of, it is estimated that the physicians will benefit both
pharmacists work when it is considered that the domestic or
imported situation is the first work that is given collectively.
It is thought that this research may be a source of hope in

protecting the health of the community with the future work
to be donein this regard.
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Table 1: Ministry of Health licensed insulins

Glargine Kwikpen diabetes, Type
Pen 2 diabetes >’
Glarin Pen Domestic C
Glarin Domestic C
Cartridge
Lantus Imported (e}
Solostar
Solution
Toujeo Imported C
Solostar
Pen
Insulin Levemir B Diabetic
Detemir Flexpen ketoacidosis,
Solution Gestational
diabetes,
Hyperosmolar
hyperglycemic
status, Type 1
diabetes, Type
2 diabetes >’
Regular Humulin Imported B Type 2
Insulin- Cartridge diabetes
Isofuran Mixtard Imported B 561
Insulin Suspension
Mixture
Insulin Novomix Imported B Typel
Aspart- Suspension diabetes, Type
Insulin 2 diabetes
Aspart 56,7
Protamine
Mixture
Insulin Humolog Imported B Typel
Lispro- Injection diabetes, Type
Insulin Mold 2 diabetes
Lispro Humulog Imported B 567
Protamine | cartridge
Mixture

Table2: Ministry of Health licensed monoclonal antibodies

Active
ingredient

Drug

Local /
importe
d

Pregn
ancy
categ
ory

Indications

Abciximab

Clotinab
Flakon

Imported

C

Acute myocardia
infarction,
ankylosing
spondylitis,
myocardial
infarctionprophylax
is, percutaneous
coronary

intervention®®

Adalimumab

Humira
Injector,

Imported

Rheumatoid
arthritis, Crohn's
disease,
Hidradenitis
suppurativa,
Ankylosing
spondylitis,
Polyarticular
juvenile
idiopathic arthritis,
Psoriatic arthritis,
Psoriasis,
Ulcerative colitis
569

Basiliximab

Simulect
Flachon

Imported

Renal transplant
rejection
prophylaxis

5,6,10

Active Drug Local / Pregnancy Indications
ingredient imported category
Insulin Novorapid | Imported B Diabetic
Aspart Flacon ketoacidosis,
Novorapid | Imported B type 1
Flexpen diabetes, type
Novomix Imported B 2 diabetes™”
70/30/50
Flexpen
Novomix Imported B
30 Penfill
Ryzodeg Imported B
Flextouch
Insulin Apidra Imported C Diabetic
Glucine Solostar ketoacidosis,
Solution type l
diabetes, type
2 diabetes >’
Insulin Humalog Imported B Diabetic
Lispro Cartridge ketoacidosis,
Humalog Imported B type 1
Kwikpen diabetes, type
Humalog Imported B 2 diabetes >%’
Flakon
Humalog Imported B
Mix25
Kwikpen
Humalog Imported B
Mix25
Cartridge
Humalog Imported B
Mix50
Cartridge
Humalog Imported B
Mix50
Kwikpen
Regular Actrapid Imported B Diabetic
Insulin Flack ketoacidosis,
Actrapid Imported B Gestational
HM Penfill diabetes,
Solution Hyperosmolar
HumulinR | Imported B hyperglycemic
Flakon status, Type 1
HumulinR | Imported B disbetes, Type
Cartridge 2 diabetes >
HumulinM | Imported B
70/30
Cartridge
Mixtard 30 | Imported B
HM Flaken
Mixtard 30 | Imported B
HM
Cartridge
Isofuran HumulinM | Imported B Gestational
Insulin 70/30 diabetes, Type
Cartridge 1 diabetes,
Mixtard 30 | Imported B type 2
HM Flaken diabetes **’
Mixtard 3 Imported B
HM Penfill
Cartridge
Insulin Novomix Imported B Typel
Aspart 70/50/30 diabetes, Type
Protamine | Flexpen 2 diabetes °7
Suspension
Novomix Imported B
30 Penfill
Suspension
Insulin Humulog Imported B Typel
Lispro Injection diabetes, Type
Protamine | Mold 2 diabetes >’
Humor Imported
Cartridge
Insulin Basaglar Imported B Typel

Bevacizumab

Altuzan
Vulcan

Imported

Glioblastoma
multiforme,
Colorectal cancer,
Non-small cell lung
cancer, Renal cell
cancer, Cervica
cancer 5611
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Table3: Ministry of Health licensed cytokines

Denosumab Prolia Imported | X Hypercalcemia,
Injector Bone metastases,
Xgeva Imported | D Osteoporosis,
Flachon Osteoporosis
prophylaxis 562
Golimumab Simponi Imported | B Ankylosing
Injector, spondylitis,
Pen Psoriatic arthritis,
Rheumatoid
arthritis, Ulcerative
colitis >%*
Infliximab Remicade | Imported | B Ankylosing
Flakon spondylitis,
Remsma | Domesti | B Behget's syndrome,
Flachon c Crohn's disease,
Psoriatic arthritis,
Psoriasis,
Rheumatoid
arthritis, Uvaeitis,
Ulcerative colitis
56,9
Ipilimumab Y ervoy Imported | C Malign melanoma
Flakon 5614
Canakinumab llaris Imported | C Cryopyrin related
Flakon Esriodic syndromes
Natalizumab Tysabri Imported | C Crohn's disease,
Flakon Multiple sclerosis
5,6,15
Omalizumab Xolair Imported | B Chronic idiopathic
Flakon urticaria ®%*°
Palivizumab Synagis Imported | C Respiratory
Flakon syncytial virus
(RSV), Respiratory
syncytial virus
(RSV) prophylaxis
5,617
Panitumumab Vectibix Imported | C Colorectal cancer
Flakon 5611
Pembrolizumab | Keytruda | Imported | - Non-small cell lung
Flack cancer
Malign melanoma
5,6,18
Pertuzumab Perjeta Imported | D Breast cancer >%*°
Flack
Ranibizumab Lucentis Imported | C Macular
Flakon degeneration %%
Rituximab Mabthera | Imported | C Chronic
Roche lymphocytic
Flakon leukemia, Non-
Hodgkin's
lymphoma (NHL),
Rheumatoid
arthritis, Wegener's
granulomatosis
5,6,21,22
Certolizumab Cimzia Imported | B Ankylosing
Pegol Injector spondylitis, Crohn's
disease, Psoriatic
arthritis,
rheumatoid arthritis
5,6,2324
Cetuximab Erbitux Imported | C Colorectal cancer
Flakon 5625
Tocilizumab Actemra Imported | C Juvenile
Flack rheumatoid
arthritis,
Rheumatoid
arthritis %%
Trastuzumab Herceptin | Imported | D Breast cancer,
Flacon Stomach cancer
5,6,27,28
Trastuzumab Kadcyla Imported | D Breast cancer >*%
Emtansine Flakon
Ustekinumab Stelara Imported | B Psoriatic arthritis,
Injector Psoriasis®®®

Active Drug Local / Pregnancy Indications
Iingredient imported | category
Lenograstim | Granocyte | Imported | C Bone marrow
transplantation,
Chemotherapy-
induced
neutropenia,
Neutropenia,
Peripheral
blood
progenitor cell
mobilization®>®*
Filgrastim Fraven Domestic | C Chemotherapy-
Injector induced
Leucostim | Imported | C neutropenia,
Injector Neutropenia,
Leukoplus | Imported | C Peripheral
Flachon blood stem cell
Neupogen | Imported | C mobilization,
Syringe Radlatlon5632
Nivestim | Imported | C exposure =
Injector
Tevrastam | Imported | C
Injector
Pegfilgrastim | Neulastim | Imported | C Chemotherapy-
Syringe induced
neutropenia °%*
Table4: Ministry of Health licensed interleukins
Active Drug L ocal | | Pregnancy Indications
ingredient imported category
Aldesleukin Proleukin Imported C Malignant
Flake melanoma,
Renal  cell
carcinoma
5,6,34
Table5: Ministry of Health licensed interferons
Active Drug Local / | Pregnan | Indications
ingredient importe | cy
d category
Interferon | Roferon A | Imported | C Kaposi's sarcoma,
Alfa2A Roche Syringe Hepatitis b
infection,
Hepatitis b virus,
Hepatitis c
infection,
Hepatitis ¢ virus,
Chronic
myel ogenous
leukemia (CML),
Cutaneous T-cell
lymphoma,
Malignant
melanoma,
Multiple
myeloma, Non-
Hodgkin
lymphoma (NHL)
Thrombocytosis,
Follicular
leukemia >
Interferon Solution to | Imported | C West nile virus,
Alfa2B Intron West nile virus
infection, Kaposi's
sarcoma, St.Louis
encephalitis virus,
St.  Louis. Louis
encephalitis,
St.Hepatitis c
virus, Hepatitis ¢
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virus, Hepatitis d
virus, Herpes
simplex virus type
1, Herpes simplex
virus type 2,
Hypereosinophilic
syndrome, Human
T-cell

leukemiavirus
infection,
Adenovirus,
Encephal omyocar
ditis virus,
Hemangioma,
Hepatitis b
infection,
Hepatitis b virus,
Hepatitis b
virus, lymphoma
virus  type 1

(HTLV-I), Human
immunodeficienc
y virus (HIV),
Human
papillomavirus
(HPV),
Condyloma
acuminata,
Coronavirus,
Chronic

myel ogenous
leukemia (CML),
Malignant
melanoma,
Bladder
Multiple
myeloma, Non-
hodgkin
lymphoma NHL),
Over cancer,
Polio virus (polio
virus), Rena cell

cancer,

(Hpv),
Coronavirus,
Malin Melanoma,
Poliovirus,
Rinovirus,
Varicella-Zoster
Virus, Vesicular
Stomatitis  Virus,
Flower Virus
(Variola  Virus),
Human
Immunodeficienc
y Virus (HIV)
5,6,36

Interferon | Avonex Imported | C Multiple Sclerosis
Beta 1A Solution 5638

Rebif Solution | Imported | C
Interferon | Betaferon Imported | C Multiple Sclerosis
Beta 1B Vaccine 56

Table6: Ministry of Health licensed epoetins

Active ingredient Drug Local / | Pregnanc | Indicatio
importe |y ns
d category
Darbepoetin Alfa Aranesp Importe | C Anemia
Solution d 5639
Epoetin Alfa Dropoetin Domesti | C Anemia
Syringe c 5640
Epoplus Importe | C
Flacon d
Eporon Importe | C
Injector d
Eprex Importe | C
Syringe d
Epoetin Beta Neorecormo | Importe | C Anemia
n Syringe d 5641
Epoetin Beta | Mircera Importe | C Anemia
Methoxypolyethyle | Syringe d 3642
ne Glycol
Epoetin Zeta Ebel Importe | - Anemia
Injector d 5643

Table 7: Ministry of Health licensed blood coagulation factors

carcinoma,
Rhinovirus, Hairy
cell leukemia,
Varicella  zoster
virus, Vesicular
stomatitis  virus,
Flower virus
(variola  virus)
56,36

Peginterfe | Pegasys Imported Hepatitis b

ron Alfa | Roche Syringe enkefusion,

2A Hepatitis b virus,
Hepatitis c
infection,
Hepatitis c
virus, Hepatitis d
viriis >

Peginterfe | Pegintron Imported Adenovirus,

ron Alfa | Solution Encephal omyocar

2B ditis virus,
Hepatitis B
infection,
Hepatitis B virus,
Hepatitis C
infection,

Hepatitis C virus,
Hepatitis D virus,
Herpes  Simplex
Virus Type 1,
Herpes Simplex
Virus  Type 2,
Human T-
Lymphocyte
Virus  Type |
(Htlv- Human
Papillomavirus

Active Drug Local/ Pregnancy Indications
ingredient imported | category
Antihemophi | Hemophili | Imported C Hemorrhoids,
lic Factor A aFlacon Haemophilia
A,
Hemorrhage,
Hemorrhage
prophylaxis,
von
Willebrand
disease >
Octocog Advate Imported C Surgical
Alpha Flakon bleeding
Kogenate Imported C prophylaxis,
Bayer Hemarthrosis
Flachon , Hemophilia
Kogenate | Imported | C A,
ES Hemorrhage,
Vaccine Hemorrhagic
Recombin | Imported | C prophylaxis,
ant von
Flacon \é\lls'gg’er?’;gs
Moroktocog | Refacto Imported C Surgical
Alfa AF Hemorrhage,
Powder + Hemarthrosis
Solvent , Hemophilia
A,
Hemorrhage,
Bleeding
Prophylaxis,
Von
Willebrand's
2932
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Disease >*%

Nonacog
Alfa

Benefit
Powder +
Solvent

Imported

C

Surgical
bleeding,
Hemarthrosis
(intraarticular
hemorrhage),
Hemophilia
B,
Hemorrhage,
Bleeding
prophylaxis
5,647

Table 10: Ministry of Health licensed vaccinations

Recombinant
Factor
Vlila

Novoseve
n Flakon

Imported

Glanzmann
thrombasthen
ia, Factor VII
deficiency,
Hemophilia
A,
Haemophilia
B, Acquired
blood factor
g(=.fficier1c:y5'6'4

Table8: Ministry of Health licensed plasminogen activators

Active Drug Local/ Pregnancy Indications
ingredient imported category
Hepatitis B | Engerix Imported C Hepatitis B
vaccine Adult/ prophylaxis®®

Pediatric

Injector

Hbvaxpro | Imported C

Adult/

Pediatric

Flakon

H-Vac Imported C

Adult

Bulb
Combined Twinrix Imported C Hepatitis A
Hepatitis A | Injector prophylaxis,
and B Hepatitis B
Vaccine prophylaxis™®
DTaB, Hexaxim Imported - Diphtheria
Hepatitis B, | Injector prophylaxis,
Poliovirus, Infarix Imported - Diphtheria
Hib Hexa prophylaxis,
Conjugate Injector Hepatitis B
Vaccine prophylaxis,

Tetanus
prophylaxis®®

Human Cervarix Imported C Human
Papilloma Injector papillomaviru
Virus s (HPV)
Vaccine infection
Bivalan prophylaxis®®
Human Gardasil Imported B Human
Papilloma Recombin papillomaviru
Virus ant s (HPV)
Vaccine Vaccine infection
Tetravalan prophylaxis®®

Table 11: Ministry of Health licensed enzymes

Active Drug Local / | Pregnanc | Indications
ingredient importe |y
d category
IAgalsidase | Replagal | Imported | - Fabry Disease >%*
Alfa Flachon
IAgalsidase | Fabrazym | Imported | B Fabry Disease *%*®
Beta e Powder
Dorsal Alfa| Pulmozy Imported | B Cystic fibrosis,
me Mucolysis®®
Solution
Leonidas | Aldurazy | Imported | B Mucopolysaccharidosi
me sl 5,6,57
Solution

Table 12: Ministry of Health licensed hormones

Active Drug Local/ Pregnancy | Indications
ingredient imported | category
Alteplase Actilyse Imported C Acute myocardial
Flakon infarction,
involuntary
stroke, coronary
artery
thrombosis,
pulmonary
embolism 564
Reteplase Rapilysin | Imported C Acute myocardial
Flaken infarction,
Coronary  artery
thrombosis 56
Tenecteplase | Metalyse | Imported | C Acute myocardial
infarction,
Coronary  artery
thrombosis >4
Table 9: Ministry of Health licensed fusion proteins
Active Drug Local/ Pregnanc | Indications
ingredient imported y
category
Abatacept Orencia Imported C Polyarticular
Flack juvenile
Orencia | Imported c idiopathic
Syringe arthritis,
Rheumatoid
arthritis 54
Aflibercept | Eylea Imported C Diabetic macular
Flakon edema, Diabetic
Zaltrap Imported - retinopathy,
Fleakon Macular
degeneration,
Macular  edema
after retinal
venocular
occlusion >4
Etanercept Enbrel Imported B Ankylosing
Powder spondylitis,
Enbrel Imported B Juvenile
Mycolic rheumatoid
Pen arthritis, Psoriatic
Enbrel Imported B arthritis, Psoriasis,
Injector Rheumatoid
arthritis 56>

Active Drug Local/ Pregnancy | Indications

ingredie importe | category

nt d

Follitropi | Gonal-F Imported | X Hypogonadism,

nAlpha | Pen Infertility

Gonal-F Imported | X (infertility) , Oligosp
Powder + ermia %%
Solvent

Follitropi | Puregon Imported | X Hypogonadism,

n Beta Cartridge Infertility
(infertility) , Oligosp
ermia >

Corifollit | Elona Imported | - Infertility

ropin Solution (infertility) , Over

Alfa failure 3%>

Lutropin | Luveris Imported | X Infertility (infertility)

Alfa Powder + 5660

Solution
Chorioni | Ovitrelle Imported | X Hypogonadism,
c Solution Infertility

2933
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Gonadotr (Infertility),
opin Alfa Cryptorchidism,
Oligospermia™®
Glucago | Glucagon | Imported Beta-blocker
n Hypocrite toxicity,
Hydrochl Hypoglycemia,
oride Radiographic
examination, Verapa
mil toxicity>®
Liragluti | Victoza Imported Obesity, Typell
de Solution Diabetes >°*
Nepider Heberprot | Imported Diabetic foot care
min -P Flakon 5662
Regen-D Imported
Gel
Pegviso | Somavert | Imported Acromegaly >°%
mant Flachon
Somatotr | Genotropi | Imported Down syndrome,
opin n Go Noonan syndrome,
quick Prader-Willi
Pen syndrome, SHOX
Humatrop | Imported (short length
e homeobox-
Cartridge containing gene)
Norditropi | Imported deficiency,
n Simplex Turner's syndrome,
Cartridge Growth retardation,
Omnitrop | Imported Growth hormone
e deficiency,
Cartridge Cachexia, Short
Saizen Imported bowel syndrome *°%*
Click
Dust +
Solvent
Teriparat | Faster Imported Hypoparathyroidism
ide Solution ,Osteoporosis®®®

Fig 1
groups

Per centage

B Insulivs
B Wonuclonal Anlibodics
E Lytokinas
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B Blood Unagulation kactors
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B varietlons
B enzymes

Hllormones

of biotechnological drugs by pharmacological
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Fig 2: Percentage of biotechnological drugs by pregnancy categories
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