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Bio-pharmaceuticals

?



A Consensus Information Document  “Process on Corporate Responsibility in the Field of Pharmaceuticals”

Bio-pharmaceuticals
EMA: 

Biological medicines (also called “biopharmaceuticals”) are comprised of 

proteins such as hormones (growth hormones, insulins, erythropoietins), 

enzymes that are naturally produced in the human body, or monoclonal 

antibodies, but also blood products, immunological medicinal products such as 

sera and vaccines, allergens, and advanced technology products such as gene 

and cell therapy products. 
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     FDA : 

What is a biological product?

Biological products include a wide range of products such as vaccines, blood 

and blood components, allergenics, somatic cells, gene therapy, tissues, and 

recombinant therapeutic proteins. Biologics can be composed of sugars, 

proteins, or nucleic acids or complex combinations of these substances, or may 

be living entities such as cells and tissues. Biologics are isolated from a variety 

of natural sources - human, animal, or microorganism - and may be produced 

by biotechnology methods and other cutting-edge technologies.

https://www.fda.gov/about-fda/center-biologics-evaluation-and-research-cber/what-are-biologics-questions-and-answers



Bio-pharmaceuticals



≈ 350 biologics are commercially available

Bio-pharmaceuticals



John Hodgson Nat Biotechnol. 2021; 39(2): 135–143. 

Evolution

New chemical entities and biologics approved by the FDA

https://pubmed.ncbi.nlm.nih.gov/?term=Hodgson%20J%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7842168/
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Biologics in 2023



www.lgcstandards.com/

Biologics now
FDA 2018 - 2019
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Biologics now
FDA 2018 - 2019

drug-hunter.com

Some examples of biologics authorized by the FDA in 2019
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European clinical trials started in 2020 

Biologics in the future?

IQVIA analysis
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Economics

dcatvci.org



Economics
Big pharma

pharmashots.com



Economics
Trends

startus-insights.com



Pharmaboardroom, data from LEEM

Economics
Biotech in France



Break

Adapted from http://www.bonac.com/global/en/nucleic/about/
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From Gene to Protein(s)

Transcription: 
The synthesis of RNA under the 
direction of DNA, produces messenger 
RNA (mRNA)

Translation: Synthesis of polypeptides 
under the direction of mRNA



Transcription

Initiation: RNA polymerase, binds to promoter DNA sequence, and separate the two 
strands of the DNA helix (breaking the hydrogen bounds).

Elongation: Phosphate-RNA nucleotides (complementary to DNA strand) are added to 
the RNA strand following a 5' → 3‘ direction.

Termination: RNA polymerase transcribes a terminator DNA sequence, then mRNA and 
polymerase detach: 

Eukaryotes, RNA produced is now called pre-mRNA 
Prokaryotes = mRNA ready for use

https://www.youtube.com/watch?v=XzVXhemtwmA&index=4&list=
PL3MAPgqN8JWib86aCRPB6hPcIMvJqR975



Location of the transcription and 
translation processes

From Pearson
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Translation

From Pearson



The ribosome assembles around the target mRNA:

→ Small subunit binds to start codon on mRNA  (The start codon always 

codes for the AA methionine/ the most common start codon is AUG).

→  tRNA carrying AA attaches to P site

→ Termination occurs when specific sequences* (called stop codon) are 

reached. (*sequences that not have complementary tRNA)

Translation

From Pearson



Polypeptides may undergo post-translational modification, generally through 

enzymatic modification, to form the mature protein product. 

Post-translational modification(s)

www.rockland-inc.com



Adapted from http://www.bonac.com/global/en/nucleic/about/
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http://www.wiley.com/college/test/0471787159/biology_basics/animations/

fromGeneToProtein.swf

http://www.nature.com/scitable/topicpage/translation-dna-to-mrna-to-protein-

393

Nice summaries
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