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In the Biotechnology industry, membrane filtration systems are vital for bio
separations, product purification, and ensuring sterile processing environments. They
support everything from upstream fermentation to downstream product recovery.

Here’s a detailed breakdown of their role and impact:

1 Key Applications in Biotechnology
Membrane filtration is used across multiple stages of biotech production:

o Cell Harvesting and Clarification: Microfiltration removes cells and debris from
fermentation broths.

e Protein Concentration and Purification: Ultrafiltration and nano-filtration
concentrate and purify proteins, enzymes, and antibodies.

e Virus Removal and Sterile Filtration: Ensures biologics and vaccines are free from
viral and microbial contamination.

o Buffer Exchange and Dia-filtration: Used to replace solvents or adjust ionic
strength during purification.

e Water Treatment: Reverse osmosis and nano-filtration produce ultrapure water for
sensitive bioprocesses.

] Types of Membranes Used

Membrane Type Pore Size Range Biotech Use Cases
Microfiltration 0.1-10 pm Cell separation, broth clarification
Ultrafiltration 1kda — 100kda Protein concentration, virus removal

Product concentration from methanol &
Ethanol solution, small molecule separation

Reverse Osmosis Ultrapure water production

Nanofiltration 100da - 1000da

& Advantages in Biotech Processing

e Non-thermal separation: Ideal for heat-sensitive biomolecules

e Scalable and modular: Easily adapted from lab to industrial scale

« High selectivity: Enables precise separation of molecules by size or charge
e Reduced chemical usage: Minimizes need for solvents or reagents

o Compliance-ready: Supports GMP and regulatory standards for biologics

[] Strategic Impact
Membrane filtration enhances the efficiency and safety of biotech operations, especially in:

e Monoclonal antibody production

e Vaccine manufacturing

e Gene therapy and recombinant protein processing
e Enzyme recovery and purification



