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KONTRAK PERKULIAHAN
Kehadiran

• HADIR TEPAT WAKTU, SESUAI JADWAL

• TOLERANSI KETERLAMBATAN 15 MENIT

Jumlah pertemuan

• JUMLAH KEHADIRAN MINIMAL 75%

• BERHAK REMIDIAL (JIKA DIBUKA)

• JIKA KURANG, MAKA NILAI AKHIR TIDAK AKAN DIKELUARKAN DAN 
NILAI DEFAULT E (TIDAK LULUS)

• TIDAK HADIR :

• SAKIT (DENGAN SURAT KETERANGAN DOKTER)

• IZIN : TUGAS KAMPUS

• KEDUKAAN

Sistem pembelajaran
• SELAMA KULIAH, MEDIA PEMBELAJARAN YANG DIGUNAKAN AKAN 

MENYESUAIKAN

Pembagian materi
• 7 TOPIK KULIAH : IBU ROSA

• 7 TOPIK KULIAH : IBU INDRAWATI



BOBOT 
NILAI UJIAN TENGAH 

SEMESTER
UJIAN AKHIR 

SEMESTER
TUGAS / 
DISKUSI

20%

SIKAP

RENCANA EVALUASI

BASIS 

EVALUASI

KOMPONEN 

EVALUASI

BOBOT (%) DESKRIPSI

Aktivitas 

Partisipatif

Kehadiran 10 Kehadiran mahasiswa selama mengikuti perkuliahan (16 

pertemuan) melalui SIAKAD 

Observasi

aktivitas

mahasiswa

10 Aktivitas partisipatif mahasiswa dalam diskusi di kelas dengan 

menjawab dan mengajukan pertanyaan

Hasil Proyek Case-Based

Learning

40 a.Penyelesaian kasus

b.Pemaparan dan diskusi

c.Pembuatan rancangan kemasan dan leaflet produk

Kognitif / 

Pengetahuan

a. UTS 20 Ujian tengah semester dilaksanakan secara bersama sesuai jadwal

a. UAS 20 Ujian akhir semester dilaksanakan secara bersama sesuai jadwal

Jumlah Nilai 100

40%20% 20%



MATERI KULIAH
MATERI UTS

1.Arti pengembangan produk obat

2.Pengembangan Obat

3.Preformulasi obat

4.Uji praklinis obat

5.Pengujian stabilitas obat dan 
kegunaannya

6.Studi kasus pengembangan obat

7.Studi kasus pengembangan obat

MATERI UAS

1.CPOB

2.Optimalisasi formulasi obat baru

3.Validasi analisis kuantitatif obat baru

4.Uji klinis untuk obat baru dan 
tahapannya

5.Teknologi pengemasan produk obat

6.Penetapan harga produk dan analisis 
keuangan

7.Registrasi/pendaftaran obat 
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Topik Bahasan

Definisi pengembangan
produk

Penemuan vs 
pengembangan

Perkembangan sediaan
Farmasi di indonesia

















Pengertian

Menurut Tjiptono (2008)

Pengembangan produk adalah strategi untuk
produk baru meliputi produk orisinil, produk

yang disempurnakan, produk yang dimodifikasi,
dan merek baru yang dikembangkan melalui

usaha riset dan pengembangan.

Menurut Kotler dan Amstrong (2008)

Pengembangan produk adalah strategi untuk
pertumbuhan perusahaan dengan menawarkan

produk memodifikasi atau produk baru ke
segmen pasar yang ada sekarang pengembangan
konsep produk menjadi produk fisik dalam upaya

memastikan bahwa ide produk bisa diubah
menjadi produk yang bisa diwujudkan secara

efektif. 

Menurut Alma (2002)

Pengembangan produk adalah semua kegiatan
yang dilakukan oleh pabrikan atau produsen
dalam menentukan dan mengembangkan

produknya, memperbaiki produk lama, 
memperbanyak kegunaan dari produk yang 

sudah ada dan mengurangi biaya produksi dan
biaya pengemas.

Menurut Simamora (2000)

Pengembangan produk adalah proses pencarian
gagasan untuk barang dan jasa baru dan

mengkonversikannya ke dalam tambahan lini
produk yang berhasil secara komersial. Pencarian
produk baru didasarkan pada asumsi bahwa para 
pelanggan menginginkan unsur-unsur baru dan

pengenaan produk baru akan membantu
mencapai tujuan perusahaan. 

Menurut Ullman, 2009; Ulrich &Eppinger, 2004

Pengembangan produk adalah penciptaan produk dengan
karakteristik baru atau berbeda yang menawarkan

manfaat baru atau tambahan bagi pelanggan. 
Pengembangan produk mungkin melibatkan modifikasi
produk yang sudah ada atau presentasi atau formulasi

produk yang sama sekali baru yang memenuhi keinginan
pelanggan atau kekosongan pasar yang baru ditentukan.



Introduction stage: maintenance cost is high 
at this stage, and profit is limited. Product 
needs to be sold immediately to earn profit

Growth: maintenance cost is lower than the 
introduction stage, and sales are increased. 
Competitors are appearing in the market, too.

Maturity: this stage brings the most profit to 
the business, sales increase and maintenance 
cost gets much lower

Decline and withdrawal: at this stage, products 
of competitors are preferred; therefore, profit
decreases significantly







Network-based technologies for early drug discovery



Drug discovery









Jamu

> 8000

Obat Herbal 
Terstandar
(45)

Fitofarmaka
(21)

Kriteria : 
• Aman
• Memenuhi persyaratan mutu
• Khasiat dibuktikan secara

empiris

Kriteria : 
• Aman
• Memenuhi persyaratan mutu
• Khasiat dibuktikan secara

ilmiah atau praklinik
• Bahan baku yang digunakan

terstandar

Kriteria : 
• Aman
• Memenuhi persyaratan mutu
• Khasiat dibuktikan secara klinis
• Bahan baku yang digunakan

terstandar

OMAI



PENGEMBANGAN KOSMETIK



PENGEMBANGAN KOSMETIK



Advantages of 
nanocosmeceuticals





Tujuan Pengembangan
Produk Baru

1.Untuk memberikan nilai
maksimal bagi konsumen

2.Memenangkan persaingan
perusahaan dengan memilih
produk yang inovatif, produk
yang dimodifikasi serta
mempunyai nilai yang tinggi
baik dalam desain warna, 
ukuran, kemasan, merek, dan
ciri-ciri lain.
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Tahapan pengembangan
produk

Strategi pemasaran produk

Topik pembahasan



Expand to new 
markets or expand 
product capabilities



PENGEMBANGAN PRODUK

Kriteria Produk Baru

• Inovasi besar : produk baru dengan pasar baru

• Peningkatan produk : produk baru dengan
pasar yang sama

• Penambahan produk : produk imitasi yang 
menggunakan pasar yang dibuat oleh produsen
produk asli.

• Produk yang diposisikan ulang : Produk yang 
diposisikan ulang dipromosikan dengan cara
baru untuk menarik berbagai jenis pelanggan.





Analyses of clinical trial data from 
2010 to 2017 show four possible 

reasons attributed to the 90% 
clinical failures of drug 

development:

• Lack of clinical efficacy (40% -
50%),

• Unmanageable toxicity (30%),

• Poor drug-like properties(10%-
15%),

• Lack of commercial needs and 
poor strategic planning (10%)





What are the successful strategies to improve 
each aspect of drug development process in 
the past decades?

Select best lead drug candidate to achieve adequate clinical efficacy

Select best lead drug candidate to minimize clinical toxicity

• Drug-like properties, such as solubility, permeability, metabolic stability and transporter 
effects are of critical importance for the success of drug candidates. They affect oral 
bioavailability, metabolism, clearance, toxicity, as well as in vitro pharmacology.

Select best lead drug candidate with optimal drug-like properties

Optimize strategic planning in drug development



Pharmaceutical QbD is a systematic approach to 
development that begins with predefined objectives 
and emphasizes product and process understanding 
and control based on sound science and quality risk 
management .

The goals of pharmaceutical QbD may include the 
following:

• To achieve meaningful product quality specifications that are 
based on clinical performance

• To increase process capability and reduce product variability and 
defects by enhancing product and process design, understanding, 
and control

• To increase product development and manufacturing efficiencies

• To enhance root cause analysis and postapproval change 
management

Quality-by-Design (QbD)

PHARMACEUTICAL 
DEVELOPMENT





High throughput screening (HTS) 





PHARMACEUTICAL 
DEVELOPMENT

Computer-aided drug design (CADD)

DFT: density functional theory;
MM: molecular mechanical;
MM-GBSA: molecular mechanics with generalised Born and surface area;
QM: quantum mechanical;
QSAR: quantitative structure activity relationship

A Guide to In Silico Drug Design



• Pharmacophore fingerprinting is a method 
to identify a common “pharmacophore 
feature” among a set of active drug or lead 
molecules that may be used in SBDD 
and/or LBDD. 

• The pharmacophore feature is an essential 
chemical portion of lead/drug molecules 
which is required for biological functions 
and may include hydrogen bond 
donors/acceptors, aromatic rings, 
hydrophilic/hydrophobic attachments, or 
any possible combinations.

• These features are enumerated in terms of 
three-point and four-point sets of varied 
pharmacophores to measure the distance 
in terms of bonds.

• Pharmacophore fingerprints thus 
generated are utilized for developing novel 
lead molecules in combination with SBDD

quantitative structure–activity relationship 



• A ligand is a molecule that binds to a 
receptor.

• LBDD  Explores the chemical and 
structural features of known ligands 
(molecules that bind to a target) to 
understand the interactions that lead 
to biological activity. 

LIGAND-BASED DRUG DESIGN

Ligand-based virtual screening can be performed using the Atomic Property Field (APF) method developed by MolSoft



STRUCTURE-BASED DRUG DESIGN

Uses the 3D structure of the target protein (e.g., 
enzyme, receptor) to design new ligands that bind 
specifically and effectively.

Among the relevant computational techniques, 
structure-based virtual screening (SBVS), molecular 
docking, and molecular dynamics (MD) simulations 
are the most common methods used in SBDD.

These methods have numerous applications in the 
analysis of binding energetics, ligand–protein 
interactions, and evaluation of the conformational 
changes occurring during the docking process



STRUCTURE-BASED DRUG 
DESIGN

In conjunction with the storage of (and organizing) such data, there 
has been much hype about the development of sophisticated and 
robust computational techniques.

Completion of the Human Genome Project and advances in 
bioinformatics increased the pace of drug development because of 
the availability of a huge number of target proteins.

The availability of 3D structures of therapeutically important proteins 
favors identification of binding cavities and has laid the foundation 
for structure-based drug design (SBDD).

SBDD is a more specific, efficient, and rapid process for lead 
discovery and optimization because it deals with the 3D structure of 
a target protein and knowledge about the disease at the molecular 
level.



https://youtu.be/TTtrk0Ue-Cg?t=46

https://youtu.be/TTtrk0Ue-Cg?t=46


STRUCTURE-BASED 
DRUG DESIGN

The interaction diagram of drugs identified by SBDD 
methods, with their respective therapeutic targets. 

• (a) An interaction of raltitrexed with thymidylate synthase 
(Protein Data Bank (PDB) ID: 5X5Q).

• (b) An interaction of amprenavir with HIV protease (PDB ID: 
3EKV).

• (c) Isoniazid, a drug for tuberculosis, identified by the SBVS 
method (PDB ID: 1ENY).

• (d) Pim-1 kinase inhibitor, benzofuropyrimidine, for the 
treatment of various types of cancers (PDB ID: 4ALU).

• (e) Epalrestat is an aldose reductase inhibitor (PDB ID: 4JIR).

• (f) Flurbiprofen is a cyclooxygenase 2 inhibitor (PDB ID: 3PGH).



PHARMACEUTICAL 
DEVELOPMENT



Several types of biomolecules can serve 
as therapeutic targets, including 
enzymes, cellular receptors, ion 
channels, DNA, and transcription factors

Due to this vast diversity of proteins and 
other chemicals present in a cell, 
identifying a specific biological target for 
a given drug can be extremely difficult.

The machine-based and biological 
experimental-based approaches facilitate 
the identification of probable drug 
targets. 

TUJUAN DAN TARGET



Quality-by-Design (QbD)

PHARMACEUTICAL 
DEVELOPMENT



Quality-by-Design (QbD)
PHARMACEUTICAL 
DEVELOPMENT



Quality-by-Design (QbD)

Tablet dosage form

PHARMACEUTICAL 
DEVELOPMENT



Quality-by-Design (QbD) Powder dosage form

PHARMACEUTICAL 
DEVELOPMENT







DDS



DDS



DDS

Modified release 
DDS

Controlled release

Sustained release

Extended release

Prolonged releaseDelayed release

sustained release dosage forms



DDS
Next-generation drug delivery focuses on precise, targeted, and 
controlled release of therapeutics, utilizing nanotechnology, 
biomaterials, and advanced technologies to enhance efficacy and 
minimize side effects



DDS
Next-generation drug delivery focuses on precise, targeted, and 
controlled release of therapeutics, utilizing nanotechnology, 
biomaterials, and advanced technologies to enhance efficacy and 
minimize side effects.



DDS
NANOTECHNOLOGY

Smart drug delivery systems



NANOTECHNOLOGY :  CANCER



TRANSDERMAL DDS



FUTURE DDS













TUGAS

Strategi pengembangan obat
analgetik : Opioid

Strategi pengembangan obat
antibiotika : Penisilin

Strategi pengembangan obat
antikolinergik : Atropin

Kamu harus tahu mengenai 
mekanisme aksi obat tersebut?

Permasalahan apa yang muncul akibat
penggunaan senyawa obat tersebut?

Kaitannya dengan pengembangan
obat, strategi apa yang perlu
dilakukan ?
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Daftar singkatan

• SAR : Structure-Activity Relationship
• STR : Structure-Tissue Relationship
• HTS : High throughput screening
• CQAs : critical quality attributes
• PPIs  : process performance indicators
• CMAs : critical material attributes
• CPP : critical process parameters
• vHTS : Virtual high-throughput screening
• SBDD : Structure-based drug design
• LBDD : Ligand-based drug design
• QSAR : quantitative structure–activity relationship
• CoMSIA : (Comparative Molecular Similarity Indices Analysis) is a method for analyzing structure-activity 

relationships and predicting the activity of new compounds based on their similarity to known active 
compounds.

• CoMFA : (Comparative Molecular Field Analysis) is a computational method for predicting the activity of 
molecules based on their 3D structure
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