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INTRODUCTION 

From the earliest days to  the  present ,  the  greatest needs in cell, tissue and organ cul ture have 
remained:  (a) improved and standardized media; and (b) f reedom f rom microbiological  
contamina t ion .  

No control  measures will guarantee f reedom f rom contaminat ion .  However,  certain 
precaut ions  can minimize the  possibility o f  contaminat ion .  The measures listed below have 
proved effect ive when fol lowed strictly.  
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II. MATERIALS 2. 

Propipet tes ,  Ins t rumenta t ion  1 
Pi-pumps, Nos. F-37896 to F-37899,  Bel-Art 2 
Chlorophen,  Roch.  Germicide 3 
Laminar  air f low cabinets or rooms,  Baker 4 

and Bioquest  S 
RTV-102 sealant, Gen. El. 6 
Velometer  or t he rmoanemomete r ,  Alnor  7 
Tempera tu re  char t  recorder ,  Series 1100,  

Fischer-Porter  s 
Autoclave tape,  No. 1222,  3M 9 
Kilit spore strips, No. 12020 s 
Patapar paper,  No. 27-144, Bristol Parch- 

ment  10 
Wet vacuum cleaner,  with filter exhaust ,  

Dart  model ,  Danzig 11 
Ult ipore disposable filter,  No. MBY2001VRA 

Pall 12 
Uniforms or  l abora tory  jackets,  Angelica 13 
Disposable operat ing r o o m  caps, Busse Hosp. 

Disp. ~4 
Pipette-Aid, D r u m m o n d  Scientific is 

III. PROCEDURE 

A. General  precaut ions  

. All personnel  who handle  cell cultures,  
media  and sterile reagents should use 
careful aseptic technique.  

1 I n s t r u m e n t a t i o n  Associates,  New York,  NY 
2 Bel Art  Products ,  Pequannock ,  NY 
3 Roches te r  Germic ide  Co., Roches te r ,  NY 
4 Baker Co., Inc.,  Sanford ,  ME 
s Bioquest ,  Inc. ,  Cockeysville,  MD 
6 General  Electric,  Waterford,  NY 
7 Alnor ,  Inc. ,  Chicago, IL 
8 Fischer-Porter ,  Warminster ,  PA 
9 3M Co., St. Paul, MN 

10 Bristol Pa rchmen t ,  Bristol,  PA 
11 Danzig F loor  Machine  Corp. ,  D u m o n t ,  NJ 
12pall Corp. ,  Glen Cove, NY 
13 Angelica Uni forms ,  Inc. ,  St. Louis,  MO 
14 Busse Hospital  Disposables,  Grea t  Neck,  NY 
is D r u m m o n d  Scient if ic  Co., Broomall ,  PA 
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Make certain tha t  educat ion  of  person- 
nel and periodic review of  aseptic pro- 
cedures are carried out .  Scrutinize new 
procedures  to  de te rmine  the risk o f  
con tamina t ion  to  the  cul ture  and o f  
infect ion to  personnel.  

Examine new equ ipment  to  de te rmine  
if it might  be a p rox imate  source o f  
contamina t ion .  Especially impor t an t  are 
i tems that  conta in  water  or moist  parts 
and small componen t s  tha t  are diff icult  
to  clean. Bacteria can reproduce  where 
pro te in  and mois ture  accumulate .  

Make sure facilities for  cell cul ture  
work are o f  p roper  design. 

Prohibi t  eating, dr inking and smoking in 
the labora tory .  

Specific measures 

Use antibiot ic-free media. 

Use propipet tes ,  pi-pumps, pipette-aid 
or similar hand pipet t ing devices in order  
to prohibi t  m o u t h  pipett ing.  

Use quarant ine/ isola t ion facilities and 
techniques  for  handling cultures whose 
con tamina t ion  status is unknown.  If  
separate l abora tory  facilities are no t  
available, quest ionable cultures should 
be handled af ter  clean cultures.  

Carefully disinfect  work  surfaces be- 
tween handling of  di f ferent  cell cultures.  
There  are m an y  effective disinfectants 
available; ch lorophen  is used in this labora- 
t o ry  in a concent ra t ion  of  1 oz per  gallon of  
water.  Concent ra t ion ,  length of  exposure  
and presence of  ex t raneous  prote in  will 
affect  the ef f ic iency of  disinfectants.  
Disinfectant  solutions should be discarded 
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immedia te ly  af ter  use. Used dis infectant  
m a y  be a rich m e d i u m  for  bacter ial  g rowth .  

D. Testing of  laminar  f low b iohazard  safe ty  
cabinets  

. 

C. 

Discard used glass and plastic ware into 
a pan containing double  s t rength dis- 
in fec tan t  solut ion.  Pipettes,  tubes  and 
o the r  ware mus t  be  submerged  to  insure 
eff icient  dis infect ion.  Cell cul ture  media  
and o ther  fluids mus t  be decan ted  into 
dis infectant  solut ion.  I t  m a y  be useful to  
use separate  pans for  glass and plastic 
ware if these are handled d i f ferent ly  in 
the  steri l izat ion k i tchen.  Pans should be  
t aken  for  te rminal  steri l ization as soon as 
they  are full or  when  work  is comple ted .  

6. Iden t i fy  con tamina t ing  organisms to  
help de t e rmine  the  source.  

. P romp t ly  autoclave con t amina t ed  cul- 
tures  as opposed  to  con t inued  passage 
in an a t t e m p t  to  irradicate the  con tamin-  
at ion.  Such an a t t e m p t  usually fails and 
leads to  infect ion o f  o the r  clean cell 
cultures.  

. Store u n c o n t a m i n a t e d  cell cul tures in 
liquid n i t rogen in early passage. This per- 
mits  repe t i t ion  of  expe r imen t s  wi th  a 
s tandardized cell cul ture  and serves as a 
back-up  in the  event  cul tures  are lost, 
m u t a t e  or  b e c o m e  con tamina ted .  

Laminar  air or  mass air f low cabinets  or  
r ooms  

. Use high eff ic iency par t icula te  air 
(HEPA) filters in laminar  air f low or mass 
air f low t ransfer  cabinets  or r ooms  to  
prevent  a i rborne  con tamina t ion  dur ing 
cell cul ture  procedures ,  media  p repara t ion  
and steri l i ty tests. These units  should be  
checked  at least year ly  to  insure p roper  
f i l t rat ion,  air f low and air balance.  Before  
purchase  of  a cabinet  or  r o o m  ask for  a 
c o p y  of  the  uni t ' s  opera t iona l  manual .  
Some  are m o s t  explici t  and  helpful .  

2. De tec t  fi l ter leaks b y  the  use o f  an 
electronic  part icle counter .  

3. Careful ly scan the  filter face to  pin- 
poin t  leaks. 

4. Examine  fil ter seal which is a f requent  
site o f  leaks. 

5. Repair  small leaks wi th  General  Electric 
RTV-102  sealant.  

. Handle the  med ia  o f  HEPA filters wi th  
care since it is ex t r eme ly  fragile and can 
be damaged  b y  even light handling.  

. 
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E. 

Make sure tha t  the  average vertical 
veloci ty  inside laminar  f low b iohazard  
safe ty  cabinets  is 100 (-+20) f t  per  rain 
(fpm) six inches downstream of the HEPA 

filter. 

a .  Take ve loc i ty  measu remen t s  wi th  a 
ve lome te r  or  a t h e r m o a n e m o m e t e r .  
Most schools of  engineering will have 
an e lect ronic  part icle  coun te r  or  a 
t h e r m o a n e m o m e t e r  to  de tec t  leaks in 
the  fil ter and fi l ter  seal. 

b. I f  necessary,  adjust  the  fan speed. 

I f  the  m a x i m u m  veloci ty  is still less 
than  80 fpm,  replace the  HEPA filter 
if it is over loaded.  Cabinets  and mass air 
f low rooms  should have direct  means  of  
de te rmin ing  the  resistance across the  
HEPA, a direct  means  o f  de te rmin ing  if 
a new filter is required.  HEPA filters 
should be changed according to  manufac-  
tu re r ' s  instruct ions.  

I f  infect ious  or  potent ia l ly  infect ious 
mater ia l  is used in the  cabinet ,  use para-  
fo rma ldehyde  gas steri l izat ion of  the  old 
filter be fore  it is r emoved  (1). 

Use air ve loc i ty  to  de tec t  filter leaks 
and loose seals. Pass the  nozzle  o f  the  velo- 
me te r  or  t h e r m o a n e m o m e t e r  over  the  filter 
face and seal. A leak in the  fil ter or  seal 
will show as a large increase in air veloci ty .  

Check air ba lance  b y  releasing smoke  
one inch outs ide the  hood  and one inch 
inside, and de t e rmine  if the  smoke  pen- 
etrates  the  air curtain.  Air pa t te rns  in the  
hood  and air balance at the  f ron t  opening  
can be visualized b y  smoke .  Check the  
balance with  the  hood  e m p t y  and also 
wi th  various equ ipmen t  wares inside as 
it is rou t ine ly  used. 

Do no t  use hor izonta l  f low laminar  
f low hoods  t ha t  d i rect  the  air at  the  
technician for  cell cul ture  or  micro-  
b io logy work .  

Qual i ty  cont ro l  test ing and moni to r ing  
of  o the r  e q u i p m e n t  and supplies 

. Use effect ive qual i ty  cont ro l  tes t ing 
to  de tec t  con t amina t i on  in serum, distilled 
water  and media  before  t hey  are used to  
grow cell cultures.  For  qual i ty  con t ro l  
me thods  see Procedures  12304 ,  75129,  
and 75317.  
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Monitor the effectiveness of ovens and 
autoclaves by physical, chemical and 
microbiological means. 

a. Make physical checks through the 
use of a temperature chart recorder. 

b. 

C. 

Use autoclave tape that undergoes 
color change at the temperature of 
sterilization. 

Alternatively, insert specially pre- 
pared Kilit spore strips inside packages 
that are placed in the sterilizer. Upon 
removal, insert spore strips into broth 
tubes and incubate for signs of bacterial 
growth. Appropriate controls described 
by the supplier should be included. 

Package sterile supplies in volumes 
that will be used at one sitting. 

a .  Package 7-10 pipettes, depending on 
size. Wrap in Patapar paper for ready 
storage and quick use. 

b. Package tubes approximately 20 
per bag. 

Strictly enforce effective housekeeping 
procedures. 

a. Disinfect floors on a regular basis, 
preferably daily. 

b. 

(1) Obtain maximum disinfection by 
flooding the floor with disinfectant. 

(2) Autoclave sterile mop heads after 
each use because used moist mop 
heads can serve as a growth medium 
and incubator for microorganisms. 

(3) Remove disinfectant after 5 min 
by means of a wet vacuum cleaner 
equipped with a filter exhaust. 

Thoroughly clean water reservoirs, 
especially faucets, sinks and wet suction 
apparatus. 

(1) Empty water bath and turn off 
when not in use. 

(2) Use concentrated disinfectant in 
liquid traps for aspirated media. 
This disinfectant will be diluted by 
aspirated media and inactivated by 
protein as medium is introduced. An 
Ultipor disposable filter or equivalent 
should be placed in the vacuum line 
between the disinfectant trap and 

. 

the vacuum source to remove infec- 
tious aerosols that  may be generated 
in the trap. The trap should not 
become more than three-quarters full; 
overloading can destroy the filter. 

c. Avoid clutter in the laboratory. 

d. Store sterile supplies in dust-free 
cabinets. 

e .  Wear clean protective clothing in the 
form of either full uniforms or labora- 
tory jackets and head covering to mini- 
mize contamination by microorganisms 
shed by the technician or present on 
street clothing. This clothing should be 
v~orn only when working with cultures, 
changed regularly and not be worn out- 
side the laboratory area. 

f. Do not allow any unnecessary activity 
in the immediate area during sterile 
procedures. This includes general traffic 
and talking. 

Carry out periodic checking of cell cul- 
tures for microbiological contamination, 
including mycoplasma (see Procedure 
75317). 

III. DISCUSSION 

Cell culture contamination may come from 
other contaminated cultures and the general 
environment. Contamination may originate from 
any source in the environment, but more fre- 
quently from the technician, unsterile supplies 
and media. The procedures outlined here are 
designed to prevent contamination from these 
sources. 

Antibiotic-containing media encourage the 
selection of resistant contaminants that can 
remain undetected unless special media and cul- 
turing techniques are used. Previous experience in 
this laboratory has shown that antibiotics generally 
were present when fastidious organisms were 
isolated from cell cultures. 

Analysis in this laboratory has shown that 
the major contaminants of cell cultures in anti- 
biotic free media are microorganisms that are 
ubiquitous in the environment: Staphylococci, 
Bacillus sp., molds, pseudomonas, etc. These 
organisms will multiply rapidly in cell cultures 
and yield quick evidence of contamination, tur- 
bidity and cell destruction. In antibiotic containing 
media only resistant microorganisms, which are 
often slow growing or difficult to detect, will 
survive. Isolations from antibiotic containing 
media were characterized by more fastidious 
microorganisms: Hemophilus sp., mycobacteria, 
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anaerobic diphtheroids, slow growing yeasts and 
human species of mycoplasma. 

Most chemical disinfectants commercially 
available are effective. A common difficulty 
encountered with disinfectants is that they are 
often improperly used. Concentration, as directed 
by the supplier, length of exposure, and presence 
of extraneous proteins will influence effective- 
ness. Proteins and other chemicals will inactivate 
disinfectants and may convert them to an excel- 
lent culture medium for many microorganisms. 

Specific implementation of some of these 
recommendations will vary in different labora- 
tories, depending on design, availability of sup- 
port services and nature of the work. However, 
these recommendations have been used success- 
fully in many laboratories to prevent, detect and 
control contamination. 
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