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Biomedical Research needs a Suitable Model

Study Model

Microbe Cells Animal
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為何生物醫學研究常利用細胞株進行

優勢：
1. 取得容易
2. 操作容易
3. 價格便宜
4. 可選擇性高
5. 來自於人類或其他動物，具同源代表性
6. 不占空間
7. 迴避人道議題

劣勢：
1. 體內外試驗之差異性無法完全排除
2. 細胞長期培養篩選問題無法排除
3. 保存不易



Why is cell culture used for?

Areas where cell culture technology is currently  
playing a major role.

• Model systems for
Studying basic cell biology, interactions between disease 

causing agents and cells, effects of drugs on cells, process and 
triggering of aging & nutritional studies

• Toxicity testing
Study the effects of new drugs

• Cancer research
Study the function of various chemicals, virus & radiation to 

convert normal cultured cells to cancerous cells



• Virology

Cultivation of virus for vaccine production, also 

used to study there infectious cycle.

• Genetic Engineering

Production of commercial proteins, large scale    
production of viruses for use in vaccine production e.g. 
polio, rabies, chicken pox, hepatitis B & measles

• Gene therapy

Cells having a functional gene can be replaced 

to cells which are having non-functional gene

Why is cell culture used for?



Basic equipments used in cell culture

• Laminar cabinet are preferable

• Incubation facilities- Temperature of 25-30℃for insect & 
37℃ for mammalian cells, CO2 2-5% & 95% air at 99% 
relative humidity. To prevent cell death incubators set to 
cut out at approx. 38.5℃

• Refrigerators- Liquid media kept at 4℃, enzymes (e.g. 
trypsin) & media components (e.g. glutamine & serum) at 
-20℃

• Microscope- An inverted microscope with 10x to 100x 
magnification

• Tissue culture ware- Culture plastic ware treated by 
polystyrene



Culture media

• Choice of media depends on the type of cell being 
cultured

• Commonly used Medium are GMEM, EMEM,DMEM etc.

• Media is supplemented with antibiotics viz. penicillin, 
streptomycin etc. 

• Prepared media is filtered and incubated at 4℃



DMEM



Passaging or sub-culture

Cell dissociated from flask

Split 1 in 2



Contact inhibition



Primary culture

• Cells when surgically or enzymatically removed from 
an organism and placed in suitable culture 
environment will attach and grow are called as 
primary culture

• Primary cells have a finite life span

• Primary culture contains a very heterogeneous 
population of cells

• Sub culturing of primary cells leads to the 
generation of cell lines

• Cells such as macrophages and neurons do not 
divide in vitro so can be used as primary cultures



Continous cell lines

• Most cell lines grow for a limited number of generations 
after which they ceases

• Cell lines which either occur spontaneously or induced 
virally or chemically transformed into Continous cell lines

• Characteristics of continous cell lines

-smaller, more rounded, less adherent with a higher           
nucleus /cytoplasm ratio

-Fast growth and have aneuploid chromosome number 

-reduced serum and anchorage dependence and grow 
more in suspension conditions

-ability to grow upto higher cell density

-different in phenotypes from donor tissue

-stop expressing tissue specific genes



Freezing cells for storage

• Remove the growth medium, wash the cells by PBS and 
remove the PBS by aspiration

• Dislodge the cells by  trypsin-versene

• Dilute the cells with growth medium

• Transfer the cell suspension to a 15 ml conical tube, 
centrifuge at 200g for 5 mts at RT and remove the growth 
medium by aspiration

• Resuspend the cells in 1-2ml of freezing medium

• Transfer the cells to cryovials, incubate the cryovials at -
80℃overnight

• Next day transfer the cryovials to Liquid nitrogen



Sources of Contamination

• Bacteria

• Fungi

• Mould

• Yeast

• Mycoplasma

• Other cell types



Contaminant’s of cell culture

Cell culture contaminants of two types

• Chemical-difficult to detect caused by endotoxins, 
plasticizers, metal ions or traces of disinfectants that are 
invisible

• Biological-cause visible effects on the culture they are 
mycoplasma, yeast, bacteria or fungus or also from cross-
contamination of cells from other cell lines



Cell Purchase



https://catalog.bcrc.firdi.org.tw/BSAS_cart/controller?event=WELCOME





Primary application of animal cell culture in 
the investigation of:

• The mechanisms of cell cycle control
• The production of cells for biochemical analysis
• The characteristics of cancer cells
• The detection of stem cells
• The detection, production and function of growth 

factors and hormones
• The detection and production of viruses
• The study of differentiation processes
• The study of specialised cell function
• The study of cell-cell and cell-matrix interactions















Thank you for your attention!




