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LECTURE-6 

GENERAL TESTS 

BIOLOGICAL INDICATORS Cont…. 

RESISTANCE PERFORMANCE TEST 

Total Viable Spore Count 

 This test is used to determine the number of viable test organisms both in suspensions and in paper 

carriers by counting colony forming units (CFUs).  

 It applies to both unprocessed (initial viable count) and processed (viable organisms when using the 

survivor curve method for D-value determination) test samples. 

 A minimum of four test samples from each lot/batch or exposure shall be used.  

 A homogeneous suspension may be achieved using the following Glass Bead Method: 

 Remove the paper carrier from its original packing and place it in a sterile flat-bottomed, screw-

capped test tube containing three 6-mm glass beads.  

 Add 5.0 ml of sterilized purified water and pulp the paper into its component fibers by 

vortexing vigorously to achieve a homogeneous suspension.  

 Add an additional 5.0 ml of sterilized purified water. 

 Transfer 1.0 ml of the suspension using a pipette with a bore size of at least 2 mm, to a sterile 

screw-capped  test-tube containing 9.0 ml of sterile purified water.  

 For biological indicator for steam sterilisation, heat the tube containing the homogeneous 

suspension in a water- or glycol bath at 95° to 100° for 15 ± 1 minutes. Start the timing when 

the temperature reaches 95°.  

 For biological indicator for ethylene oxide sterilsation or biological indicator dry heat 

sterilisation, heat the tube containing the homogeneous suspension in a water- or glycol-bath at 

80° to 85° for 10 minutes. Start the timing when the temperature reaches 800• Cool rapidly in 

an ice water-bath at 0° to 4°. 

 Transfer two 1 ml aliquots of the suspension using a pipette with a bore size of at least 2 mm to 

duplicate tubes containing 9.0 ml of sterile purified water.  

 Make appropriate serial dilutions in sterile purified water, the dilutions being adjusted to yield 

between 30 and 300 colonies, on each of a pair of plates when treated as described below.  

 Where the biological indicator has a low spore concentration, it may be necessary to modify the 

dilution series and to use more plates at each dilution. 
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 Prepare a separate series of plates for each aliquot.  

 Place 1.0 ml of each selected dilution in each of two Petri dishes 9 to 10cmin diameter.  

 Add to each plate 20 ml of casein- soyabean digest agar medium that has been melted and 

cooled to 55°. 

 Swirl to attain a homogeneous suspension and allow to solidify. 

 Incubate the plates in an inverted· position at 55° to 60° for biological indicator for steam 

sterilisation and at 30° to 35° for biological indicator for ethylene oxide sterilisation or 

biological indicator for dry heat sterilisation, or at the optimal recovery temperature specified 

by the manufacturer of the biological indicator.  

 Incubate for 48 to 72 hours. Units incubated at 55°to 60° may be placed inside a plastic bag to 

prevent the plates from excessive drying. 

 Examine the plates after 24 and 48 hours, recording for each plate the number of colonies, and 

using the number of colonies after 48 hours to calculate the results.  

 Calculate the average number of spores per sample from .the results, using the appropriate 

dilution factor. 

 For biological indicators, sealed ampoule, take 4 ampoules in a sterile 125 ml screw-capped 

glass bottle and break the ampoules by shaking against the sides of the bottle.  

 Add sufficient sterile purified water to make 100.0 ml and vortex or sonicate vigorously to 

achieve a homogeneous suspension. 

 Transfer 10.0 ml to a sterile 16 x 125 mm screw-capped tube. 

 Carry out the procedure described above beginning at the words" Transfer 1.0 ml of the 

suspension ". 

 The requirements of the test are met if the log average number of the viable spores per carrier is 

not less than 0.3 log and does not exceed the log labelled spore count per carrier by 0.48. 

2. Determination of D-Value  

 Users of biological indicators are generally not required to perform resistance assays but they may 

have differing requirements for their quality assurance systems.  

 The requirement to perform D-value confmnation testing can be eliminated by an appropriate audit 

of the manufacturer of the biological indicator.  

 This can be accomplished in one of three ways viz. 

1. A personal audit by the user of the facilities of the manufacturer of the indicator, 

2. Performance of a "mail-in" audit, or  
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3. Confirmation by the indicator manufacturer that an audit has been performed by a notified body 

(e.g., certification of comparison to standards 

 A Certificate of Analysis that a biological indicator conforms to a specific resistance characteristic 

is required. If certificates are not obtained and audits have not been performed, or if the biological 

indicators are to be used outside of the manufacturer's label claims, verification and documentation 

of resistance performance, under conditions of use, must be confirmed. 

 The user may consider conducting a D-value assessment before acceptance of the lot. Laboratories 

that have the capability of performing D-value assays may determine the D- value using the method 

cited in ISO document 

3. Survival time and Kill time 

 When labelled for and subjected to a specified sterilisation, a biological indicator has a survival 

time and kill time appropriate to the labelled spore count and to the decimal reduction value (D-

value in minutes) of the indicator, specified as:  

 Survival time (in minutes) = not less than (labelled D-value x (log labelled spore count per carrier - 

2) 

 Kill time (in minutes) = not more than (labelled D-value x (log labelled spore count per carrier + 4) 

3.1 Procedure: 

 Take four groups, each consisting of 25 specimens of the relevant biological indicator. 

 Expose the specimens of each group to the sterilizing conditions at a specific location in the 

sterilizing chamber. 

 Check the chamber for operating parameters by preheating it to the selected temperature. 

 Expose the first group of 25 specimens for the required survival time.  

 Then the procedure is repeated for second group. 

 Repeat the above procedure immediately or preheat if substantial interval has elapsed. 

 For the last two groups, each consisting of 25 specimens, repeat the procedure similarly but expose 

for the required kill time. 

3.2 Recovery 

 After completion of the sterilisation procedure incubate all biological indicators.  

 All self-contained biological indicators should be activated as necessary and incubated in their own 

medium.  
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 For all other biological indicators, aseptically remove each spore carrier and add to a sufficient 

volume of soyabean-casein digest medium to submerge the carrier in a suitable tube.  

 Use an incubation temperature of 30º-35ºC in the case of biological indicator for dry heat 

sterilization and biological indicator for ethylene oxide sterilization, paper carrier, and 55° t6 60° in 

the case of biological indicator for steam sterilisation, or at the optimal temperature specified by the 

manufacturer. 

 Observe each inoculated medium tube daily for the length of time specified by the manufacturer.  

 If no time is specified, incubate for 7 days after inoculation.  

 Growth/no growth should be interpreted according to the manufactures' instructions.  

 Where growth is observed at any particular observation time, further incubation of the specimen(s) 

is not necessary.  

 Note the number of specimens showing no evidence of growth at each observation as well. 

 The requirements of the test are met if all of the specimens subjected to the specified sterilisation 

for the survival time show evidence of growth, while none of the specimens subjected to the 

specified sterilisation for the kill time shows growth.  

 If for either the survival time test or the kill time test, not more than one specimen out of both 

groups fails the survival requirements or the kill requirements (whichever is applicable), repeat the 

corresponding test with four additional groups each consisting of 20 specimens, according to the 

procedure described.  

 If all of the additional specimens subjected to the specified process either meet the survival 

requirement for the survival time or meet the kill requirement for the kill time test, whichever is 

applicable, the requirements are met.                            
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