
Cell Culture Systems

Course 7: Scale Up Culture



Small ScaleCulture

• Most tissue culture is performed on a small scale where

relatively small numbers of cells are required for

experiments.

• At this scale cells are usually grown in T flasks ranging

from 25cm2 to 175cm2 .

• Typical cell yields from a T175 flask range from 1x107 for

an attached monolayer culture









Small ScaleCulture

• It is not prac+cal to produce much larger quan++es

of cells using standard T flasks, due to the amount

of +me required for repeated passaging of the

cells, demand on incubator space and cost.



Scale-UpProcess

• Scale-up involves the development of culture

systems in stages from (small scale) laboratory to

(large scale) industry.

• The methodology adopted to increase the scale of

a culture depends on the proliferation of cells and

is broadly divided into two categories.



Scale Up Process



Factors in Scaling-Up

For appropriate scale-up, the physical and chemical

requirements of cells have to be satisfied.

Physical parameters:

i. Configuration of the bioreactor.

ii. Supply of power.

iii. Stirring of the medium.



Factors in Scaling-Up

Chemical parameters:

i. Medium and nutrients.

ii. Oxygen.

iii. pH and buffer systems.

iv. Removal of waste products.



Scale Up Process

• When considering scaling up a cell culture process
there are a whole range of parameters to consider
which will need to be developed and optimized if scale-
up is to be successful.

• These include problems associated with nutrient
depletion, gaseous exchange, particularly oxygen
depletion, and the build up of toxic by-products such
as ammonia and lactic acid.



1. Scale-up in monolayer

2. Scale-up in suspension

Scale Up Process



Scale-Up in Monolayer

• The monolayer culture are anchorage-dependent.

• Therefore, for the scale-up of monolayer cultures, it

is necessary to increase the surface area of the

substrate in proportion to the number of cells and

volume of the medium.



Advantages

i. Change of medium and washing of cells easy.

ii. It is easy to perfuse immobilized monolayer cells.

iii.The cell product formation (pharmaceutically important  

compounds e.g. interferon, antibodies) is much higher.

iv.The same set up and apparatus can be repeatedly used  

with different media and cells.



Disadvantages

i. Tedious and costly.
ii. Require more space.
iii. Growth of cells cannot be monitored effectively.
iv.Difficult to measure control parameters (O2 pH,  
CO2 etc.)



Roller BottleCulture:

• A round boJle or tube is rolled around its axis (by

rollers) as the medium along with the cells runs

around inside of the boJle.

• As the cells are adhesive, they aJach to inner

surface of the boJle and grow forming a

monolayer.





Roller Bottle Culture:

Roller bottle culture has certain advantages.
• i. The medium is gently and constantly agitated.
• ii. The surface area is high for cell growth.
• iii. Collection of the supernatant medium is easy.
• There are limitations in roller culture.
• i. Monitoring of cells is very difficult.
• ii. Investment is rather high.



Multi-surfaceCulture

• It is composed of rectangular petri dish-like units

with huge surface area (1,000-25,000 cm2). The

units are interconnected at two adjacent corners by

vertical tubes.

• The medium can flow between the compartments

from one end.





Scale-Up in Suspensions

Spinner Flask Culture
• This is the method of choice for suspension lines

including hybridomas and attached lines that have
been adapted to growth in suspension e.g. HeLa S3.
Spinner flasks are either plastic or glass bottles with
a central magnetic stirrer shaft and side arms for
the addition and removal of cells and medium, and
gassing with CO2 enriched air.



Spinner FlaskCulture

• Inoculated spinner flasks are placed on a s+rrer and
incubated under the culture condi+ons appropriate
for the cell line. Cultures should be s+rred at 100-
250 revolu+ons per minute.



• Spinner flasks have two basic designs; the
medium is agitated (i.e., s:rred) by a hanging
s'r-bar assembly or with a ver'cal impeller.

The ver:cal impeller provides be?er aera:on.

• The total culture volume in a spinner flask
should not exceed half of the indicated

volume of the spinner for proper aera'on
(e.g., a 500 mL spinner should never contain
more than 250 mL of culture).

Spinner FlaskCulture



Spinner FlaskCulture



BIOREACTORS






















































