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FDA develop disease-specific approval guidelines based on underlying disease-related severity, 
prevalence, and characteristics of the drug development process and existing market.

Drug Approval Process



Preclinical Trial

Laboratory and animal studies

→  - To find a promising agent
      - Assess safety and biological activities 
 (e.g. uji farmakodinamik, farmakoinetik, dan toksikologi 

in vitro maupun in vivo)



Definition for Biomedical Research 

Biomedical Research:

The use of fundamental scientific principles in medical and biological 
research is directed toward developing tools to detect, prevent, or treat 
human disease. Basic biomedical research is commonly encountered in 
the discovery and exploratory stages of product/drug development. 

The area of science devoted to the study of the processes of life, the 
prevention and treatment of disease, and the genetic and 
environmental factors related to disease and health.

WHO, HANDBOOK: QUALITY PRACTICES IN BASIC BIOMEDICAL RESEARCH

STATES UNITED FOR BIOMEDICAL RESEARCH
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AI is changing Drug Discovery

• The traditional method of identifying and validating drug 
targets is a lengthy and often hit-and-miss process. 

• AI, through deep learning algorithms, can analyze vast 
datasets, including genomic, proteomic and clinical data, to 
identify potential targets more accurately and swiftly.

• AI-discovered drugs in Phase I clinical trials have an 80-90 
per cent success rate, far outpacing drugs discovered by 
humans, new research has found. Human-discovered drugs 
have an average success rate of 40-65 per cent in Phase I.



Clinical Trial

1. Phase 1

 → Determine safety and pharmacology of a 
compound stage 

▪ low doses of a compound are administered to a 
small group of healthy volunteers who are 
closely supervised

▪ In cases of severe or life-threatening illnesses 
(e.g. cancer), volunteers with the disease may 
be used

▪ Generally, 20 to 100 volunteers are enrolled in 
a phase 1 trial. These studies usually start with 
very low doses, which are gradually increased. 
On average, about two thirds of phase 1 
compounds will be found safe enough to 
progress to phase 2.

 

2. Phase 2

 → Determine the effective dose, the method of 
delivery (eg, oral or intravenous), and the 
dosing interval, as well as to reconfirm product 
safety

▪ To avoid unnecessarily exposing a human 
volunteer to a potentially harmful 
substance, studies are based on an analysis 
of the fewest volunteers needed to provide 
sufficient statistical power to determine 
efficacy. 

▪ Typically, phase 2 studies involve 100 to 300 
patients who suffer from the condition the 
new drug is intended to treat.

▪ Patients in this stage are monitored 
carefully and assessed continuously. 

▪ A substantial number of these drug trials 
are discontinued during phase 2 studies. 
Some drugs turn out to be ineffective, while 
others have safety problems or intolerable 
side effects



3. Phase 3

 → Verify further safety (monitor adverse long-term use) and 
efficacy, and to determine the best dosage

▪ Final step before seeking FDA/NADFC approval

▪ Larger population (thousands of patients across multiple sites)and 
longer term (from 2 to 10 years). 

▪ Establish effectiveness of final formulation, indications for clinical 
use, labeling, marketing claims, drug product stability, packaging, 
and storage conditions

Note:
Sponsors of product studies are required to control risks to clinical 
trial participants. 

  All personnel involved in clinical trials must understand the 
regulations and guidelines that govern the protection of human 
subjects while evaluating the efficacy of the products. 

 PIC should be GCP certified.

      



• Overall, the entire process, on average, takes between 
9 to 13 years.

• Drug development can generally be divided into 
phases. The first is the preclinical phase, which 
usually takes 3 to 6 years to complete. If successful, 
this phase is followed by an application to the FDA as 
an Investigational New Drug (IND).

• The IND application includes:
1. Chemical and manufacturing data 

2. Animal test results, including pharmacology and safety 
data, the rationale for testing a new compound in 
humans, strategies for protection of human volunteers

3. Plan for clinical testing



• After an IND is approved, the next steps are clinical 
phases 1, 2, and 3. 

• The manufacturer then files a New Drug Application 
(NDA) with the FDA for approval. 

• An NDA contains:
1. All the preclinical and clinical information obtained during 

the testing phase. 

2. The application contains information on the chemical 
makeup and manufacturing process, pharmacology and 
toxicity of the compound, human pharmacokinetics, results 
of the clinical trials, and proposed labeling.

3. Can include experience with the medication from outside the 
United States as well as external studies related to the drug.



• Once the review is complete, the NDA might be approved or 
rejected. 

• Once a drug is approved, it can be marketed.

• Some approvals contain conditions that must be met after 
initial marketing, such as conducting additional clinical studies. 

• FDA might request a postmarketing, or phase 4, study to 
examine the risks and benefits of the new drug in a different 
population or to conduct special monitoring in a high-risk 
population. 

• The manufacturer must report adverse drug reactions at 
quarterly intervals for the first 3 years after approval, including 
a special report for any serious and unexpected adverse 
reactions.



Conducting Clinical Trial in INDONESIA

1. High percentage of specialized patient (Diabetes, Cardiovascular, Pediatric, Geriatric, Infection, 
etc)

2. High Percentage of Drug-Naive patient population

3. Ethnic Diversity

4. High Population

5. Comply with ICH-GCP (International Conference on Harmonization-Good Clinical Practice)

6. High Recruitment Rates

7. Potential Market for Approved Drug Usage

8. Competitive Cost

9. Availability of CRO

10. Support of Central Laboratory

11. Full support from Indonesian FDA (BPOM)



Clinical Trial

• Apoteker dapat berkolaborasi dengan menggunakan 
keahliannya dalam aspek kefarmasian: 
komposisi obat, pengawasan indikasi, dosis, pemberian, 
kontraindikasi, efek samping, dan interaksi, serta dapat 
membantu menjamin keselamatan subjek manusia dan 
hak-haknya.

• Oleh karena itu, apoteker harus memahami protokol studi, 
formulir informed consent, lembar pengumpul data, dan 
POB pusat penelitian yang mencakup persyaratan 
peraturan, etika, dan hukum -> Good Clinical Practice

• Apoteker dapat menjadi PI (Principal Investigator) dalam 
CT

HSA, Health Science Authority (Singapore FDA)

MoH, Singapore



Keterbatasan Uji Klinik Fase 1-3

1. Too few. Terlalu sedikit (umumnya < 1500 pasien)

2. Too simple. Terlalu sederhana (menggunakan pasien tanpa 
komplikasi, atau ada kondisi medis lainnya)

3. Too median-age. Terlalu median (pasien terlalu tua/muda 
dikeluarkan, wanita hamil tidak dimasukkan)

4. Too narrow. Terlalu sempit (indikasi terbatas)

5. Too brief. Terlalu singkat (waktu terbatas)

(A.E. Roger. Drug Intelligence and Clinical Pharmacy, Vol. 21, Nov, 
1987)

→ Penting Uji Klinik Fase IV (Post-Marketing Study)





Classification of pharmacoepidemiologic study designs

What is pharmacoepidemiology?

Kata farmakoepidemiologi berasal dari 
kata “Pharmacon” (Obat), “Epi” 
(Pada), “Demos” (Penduduk) dan 
“logos” (Ilmu). 

Menurut Strom1, farmakoepidemiologi 
adalah ilmu yang mempelajari tentang 
penggunaan obat dan efeknya pada 
sejumlah besar manusia. 

Porta dan Hartzema dalam bukunya 
Pharmacoepidemiology: an 
introduction2 menyatakan bahwa 
farmakoepidemiologi adalah aplikasi 
latar belakang, metode dan 
pengetahuan epidemiologik untuk 
mempelajari penggunaan dan efek 
obat dalam populasi manusia. 



Sumber Data



Protokol Studi - PICO Framework to Define 
the Question



Protokol Studi – Outcome/Endpoint



Protokol Studi – Pertanyaan Penelitian



Area Penelitian Farmasi di Fasyankes

Clinical trial obat baru, modifikasi, indikasi baru dll

TDM & Farmakokinetik

Drug Utilization Review 

Dispensing system untuk control drug abuse dan overconsumption

Studi biofarmasetik (ADME)

Inkompatibilitas fisikokimia

Studi efektivitas dan keamanan (observasional: cohort, case-control, cross-sectional, 
test-negative case-control, nested-case control. case cross-over, etc))

Studi farmakoekonomi (Cost utility, cost benefit, cost effectiveness, cost minimization, 
cost avoidance, cost savings, in-hospital cost, treatment cost, etc)

Studi manfaat intervensi apoteker
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