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Critical 
Quality 

Attributes  
Glycoslyation  

Point 
Mutations  

Disul�de  
Bonds  Impurities  

Deamidations  

Oxidations  

Learn more at: 
thermofisher.com/PeptideMaps

NAVIGATING
BIOLOGIC
MEDICINES

BIOPHARMACEUTICALS
•	TARGETED
•	SPECIFIC
•	EFFICACIOUS
•	PERSONALIZED

MADE FROM LIVE CELLS IN 
COMPLEX CULTURE CONDITIONS

What are  
biopharmaceuticals?

Why do we analyze 
biopharmaceuticals?

Why  
biopharmaceuticals?

Why are biopharmaceuticals 
so complex?

Small molecule drug: 
Atorvastatin

Insulin

Erythropoietin

Monoclonal Antibody
Infliximab

Antibody Drug 
Conjugate

COMPLEX HIGHLY SPECIFIC 
THERAPEUTIC PROTEINS

Cost of Top 10 Selling Drugs in 2015 = $60 Billion

Enbrel $5.9 B  
(etanercept) 

Lantus $4.7 B  
(insulin glargine)

 Humira $8.2 B  
(adalimumab) 

Remicade $4.6 B  
(infliximab) 

�Best selling drugs are 
biopharmaceuticals4/10[

Size of the global 
biopharmaceutical 

market
$200 B [

FAST GROWING BIOPHARMACEUTICAL MARKET

Avair Diskus (fluticasone)

Nexium (esomeprazole)

Harvoni (sofosbuvir)

Crestor (rosuvastatin)

Sovaldi (sofosbuvir)

Abilify (aripiprazole)

Size and Analytical Complexity
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Biopharmaceuticals

creates a 
hybridoma

Antigen  
 injected into mouse  

produces an

in plasma cell

antibody
is fused together

with a 
tumor cell

 
monoclonal antibodies 

for harvest

•	 Regulatory
•	 FDA, EMA & ICH 
•	 Safety
•	 Efficacy
•	 Variation 
•	 Stability
•	 Impurities

•	 Physico-Chemical 
Properties

•	 Purity
•	 Aggregation
•	 Structure
•	 Quantity 

•	 Amino-Acid 
Sequence

•	 Mass
•	 Quality
•	 Glycosylation

http://www.thermofisher.com/peptidemaps
http://www.thermofisher.com/peptidemaps

