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Drug Product Pioneers

[ƻƴƎ ǘƛƳŜ ŀƎƻΧΦΦ

1st biologics: 
insulin extracted from canine pancreases
Insulin, recombinant (1982)

1827 morphine, 1899 Aspirin. 
ba9 ǎǘŀǊǘŜŘΧΦ 

1986 OKT-3, the 1st mAb
1997 Rituxan, the star-rise of mAbera 2017, 1st gene therapy and cell therapy approved by FDA
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Molecule Complexity 
ChemicalEntity Biological Entity-

Protein
Biological Entity- mAb

Ex. Aspirin Ex.Epogen Ex. Rituxan

21atoms
MW: 

~3,000 atoms
165 amino acids

MW:30KD
Glycosylation involved inactivity

~25,000 atoms
415amino acids of 2 heavy 
chains+213 amino acids of 2 light 
chains.
MW: 145KD
Glycosylation involved in activity
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Biological Products Category
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Peptide
MW: <10KD
Insulin, teriparatide, 
liraglutideΧ 

PegylatedProtein
PegylatedGCSF, pegylated
IFN, Pegylatedanti-TNFa
(Fab)

Protein

HGH, epoetein
darbepoetin, GCSF, 
IFN, EnzΧ

Mab
MW:~150KD
Anti-EGF, anti-VEGF, anti-
TNFaΧ

Fc fusion protein
MW:>100KD
etanercept, abataceptΧΦ 

Fab
anti-VEGF and others

ADC
Anti-Her2-DM1
And others

Bispecific
Removab, Blincyto, 
Helibra

Combinational Product

Infuse: BMP-2+cage
DS+device:

Biosimilar

Biobetter
New structure design

Better compliance 
design

Bionovel
New targets
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Process is the Product

host+ medium/feed+ cultivation strategy+ post translational modification=product

Process 
Development

Bioanalysis/
CMC
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Amgen
Website


