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Alladl) -1
The ability of drug to control or cure illness.
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Safety dxisalall -2

The relative freedom for harmful effects to persons
affected, directly or indirectly, by a product when
~ prudently administrated.
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Quality 3291l -3

P ~ Conformance of material or product with pre-
established specifications.
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The changed context of drug discovdery and development
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Best selling pharmaceuticals of 2017/18

Rank Drug Main indication Trade name 2018 sales (million USD) 2017 sales (million USD)
1 adalimumab rheumatoid arthritis Humira 19 936 18427
3 apixaban anticoagulant Eliquis 9872 7395
4 lenalidomide multiple myeloma Revlimid 9685 8187
5 nivolumab oncology Opdivo 7570 5763
6 pembrolizumab oncology Keytruda 7171 3809
7 etanercept rheumatoid arthritis Enbrel 7126 7885
8 trastuzumab breast cancer Herceptin 6981 7013
9 bevacizumab colon cancer Avastin 6847 6686
10 rituximab ARAEEL L Rituxan,MabThera 6750 7298

I lymphoma
11 rivaroxaban Xarelto 6589 6234
12 aflibercept Eylea 6551 5830
13 infliximab Remicade 5908 7152
14 Preumococeal Prevnar 13Prevenar 13 5802 5601
conjugate vaccine
15 ustekinumab Stelara 5156 4011
16 pregabalin epilepsy Lyrica 4970 5065
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Top 10 pharmaceutical companies in 2019

Total revenue from pharmaceutical segment
(USD billions)
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Being a research-driven industry, approximately $150 billion is spent by
pharmaceutical companies every year on research and development projects. Out
of thousands of compounds, only a small percentage gain regulatory approval to
be used by patients to treat disease and improve quality of life.

However, in 2018, a record number of novel drugs developed by pharmaceutical
companies across the globe were approved by various regulatory bodies. A large
proportion were approved by the US regulatory body, the FDA, which approved 55
novel drugs and smashed its record for generic approvals (781 up from 763 in

2017).
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R&D budgets in pharma
2
1 1
1
1

Budget
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https://public.tableau.com/views/AnnualpharmaRDbudgets/Sheet1

The top 10 pharma R&D budgets in 2018
. Roche*

. Johnson & Johnson-
. Merck & Co.*
. Novartis®
. Pfizere
. Sanofi-
. Bristol-Myers Squibb*
. AstraZeneca*
. Eli Lilly
10. GlaxoSmithKline®

O N |U|H_WIN (-
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R&D Function

Discovery/Basic Research
Synthesis & Extraction
Biological Screening & testing
Preclinical Testing

Toxicology & Safety testing
Pharmaceutical Dosage Formulation
Clinical Trials

Phase I, 11, 1l

Phase IV

Manufacturing & QC

IND & NDA

Bioavailability

Others

Total

10.0
14.2

4.5
7.3

“ o

i e Iy
8.3
4.1
1.8
9.0
100.0
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Preclinical research ¢pdl J& codl
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Preclinical research ¢pdl J& codl

When a new chemical entity (NCE) is discovered, it's initially
subjected to a number of pre-clinical research activities.
First of all, it is tested both in vitro and in vivo.

1. Invitro

Cell cultures e 5 el LAY e sl 8 el jall s A
Isolated tissues 45 jaall il 5

avifis Ala el 034 b () sialll s

rdua (e 3aaal) Gl all
a5l Sl lall gl il
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Pre-formulation studies 4&luall Jdla cilul 5
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