
Animal Cell Culture



Animal Cells

 Produce important therapeutic proteins

 Possess the machinery to do complex 

posttranslational modifications to proteins

 Currently, more than 50% of new therapeutic 

proteins are being produced using mammalian 

cell culture.

 The development of stem cell technology opens 

the possibility that the cells themselves will 

become the product of interest.
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Biopharmaceutical Development 

Procedure

 Average time: 12 years

 Average cost: $2 billion



Golden Period for Biosimilar

 2012 – 2019



Structure and Biochemistry

of Animal Cells

 No cell wall but surrounded by a thin and fragile 

plasma membrane

 Results in significant shear sensitivity

 Plasma membrane

 Composed of lipid, protein, and carbohydrate

 Composition is not uniform and varies in different 

regions of the membrane.

 In some cells, a portion of the membrane is 

modified to form a number of projections called 

microvilli, which increase the surface area and 

mass transfer across the membrane.



Structure and Biochemistry

of Animal Cells



Structure and Biochemistry

of Animal Cells

 Cell surface: negatively charged

 Cells tends to grow on positively charged surfaces, 

such as Sephadex or collagen (anchorage-

dependent cells)

 Many cells possess specific cell receptors that 

adhere to ligands on the surface.

 Higher adhesiveness



Animal Cell Culture

 Typical laboratory growth medium

 Glucose, glutamine, nonessential and essential 

amino acids, serum (calf or horse), and mineral salts

 e.g. Dulbecco’s modified Eagle’s media (DMEM)

 Waste products of metabolism is a major 

problem in high-cell-density culture.

 lactate, ammonia

 Toxic to cell primarily because they alter intracellular 

and lysosomal pH



Animal Cell Culture

 Primary culture

 Cells directly derived from excised tissues

 Secondary culture

 Cell line obtained from the primary culture

 Most differentiated mammalian cell lines are mortal.

• These cell lines undergo senescence.

• Cell division only for a limited number of generations

 Cells that can be propagated indefinitely are called 

continuous, immortal, or transformed cell lines.

• Cancer cells are naturally immortal.



Normal and Transformed Cells



Attachment

 Anchorage-dependent cells

 Monolayer culture using T-flasks, roller bottles, and 

microcarriers

 Nonanchorage-dependent cells

 Transformed cells usually become attachment 

independent.

 Suspension culture: highly desirable for large-scale 

production



Mammalian Cell Culture

Mammalian cells
Transgenic systems

Humanized yeast
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