
Instructions for  
Per forming  

Population Assays of 
Paper  Carr iers Using 

the Glass Bead 
Method
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2 ml Bore Size 2.3 mm 1 ml Bore Size 1.7 mm
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To avoid inaccurate 
plate counts, it is 

important to per form 
the ser ial transfers 

using a 2.0 ml pipette 
or  whichever  pipette 
has the largest bore 

size and still maintains 
the desired accuracy.  
This will help avoid 

clogging the tip of the 
pipette with paper  

carr ier  fibers that will 
prevent spores from 
enter ing the pipette.

2 ml 
Sur face area 

4.15 mm2

2 ml is 82.2% greater  than 1 ml 
(not to scale)

1 ml
Sur face Area 

2.27 mm2
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In order  to ver ify a population of spores on 
a paper  carr ier , the spores must first be 
recovered from the carr ier .  To begin, 
randomly select four  (4) inoculated paper  
carr iers from the lot to be assayed.

Step 1:
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Place each carr ier  in a ster ile, 
screw cap 19.5 x 145 mm, flat 
bottom tube with four  (4) 6 mm 
glass beads, and 5.0 ml of ster ile 
pur ified water .

Step 2:
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Vor tex each tube 4-7 minutes, until the 
paper  carr ier  is macerated to a pulp.  
Add an additional 5.0 ml ster ile 
pur ified water  to each tube.  Vor tex 
each tube again for  one (1) minute.

Step 3:



NON-macerated INADEQUATE 
maceration

ADEQUATE 
maceration
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Heat shock the four  (4) tubes containing 
10.0 mlsster ile pur ified water , glass beads, 
and macerated carr iers in a bath preheated 
to the required temperature for  the 
appropr iate length of time.  Remove tubes 
and cool in an ice bath (0° to 4° C) for  two 
(2) minutes.

Step 4:

10 minutes65 - 70°CB. pumilus

10 minutes80 - 85°CB. atrophaeus

15 minutes95 - 100°CG. stearothermophilus

Heatshock TimeHeatshock Temp.Species



Settled suspension
Vor tex again before pipetting

Vor texed suspension
Pipette immediately
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To ensure homogenous suspension for  accurate plate 
counts, it is extremely impor tant to make each ser ial 

transfer  immediately after  vor texing.
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Heat-shocked  
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1 ml 1 ml 

For  106 
Population 

For  105 

Population 

1 ml 1 ml 1 ml 

10-1 Dilution 
1/10 

10-2 Dilution   
1/100 

10-3 Dilution  
1/1,000 

10-4 Dilution 
1/10,000 

1 ml 1 ml 
@@@@ 30  - 300 
CFUs/plate 

@@@@ 30  - 300 
CFUs/plate 
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A dilution ser ies will be made from each of the four  (4) heatshocked tubes.  
Vor tex each tube separately before a transfer  is made from that specific 
tube.  This will avoid the settling of the suspension. 

Step 5:  From each tube, transfer  a 1.0 ml aliquot to a 16 x 125 mm dilution 
blank tube containing 9.0 ml of ster ile pur ified water .  

Step 6:  Vor tex the dilution blank tube for  at least ten (10) seconds.  
Transfer  1.0 ml from each dilution blank tube to a second  
dilution blank tube containing 9.0 ml of ster ile pur ified water .

I f a 106 population is present repeat this step one more time.

Dilution series per carrier



10

Vor tex the last tube from each dilution ser ies 
for  ten (10) seconds.  Pipette 1.0 ml into a 15 
x 100 mm petr i plate.  Repeat this procedure 
to achieve two (2) replicate petr i plates each 
dilution ser ies for  a total of eight (8) plates.  
Vor tex before pipetting.

Step 7:
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Pour  approximately 20 ml of 
melted soybean casein digest 
agar , cooled to 45° to 50° C, into 
the petr i plate.

Step 8:
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Step 9:

Swir l the agar  
filled plates to 
assure adequate 
mixing.  Allow the 
agar  to solidify.  

Do not use agar  
that has been 
melted and held 
longer  than eight 
(8) hours.
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Step 10:  Inver t and incubate plates 
at the appropr iate 
temperature for  for ty-eight 
(48) hours.

Step 11:  After  for ty-eight (48) hours 
of incubation, remove 
plates and count colonies.  
Counts should be between 
30 – 300 CFU per  plate.

30 - 35°CB. pumilus

30 - 35°CB. atrophaeus

55 - 60°CG. stearothermophilus

Incubation Temp.Species



Step 12:  After counting the CFU’s per plate, 
calculate the overall average recovered CFU’s from 
all of the plates.  Record the data in the following 
table.
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3

2

1

Carrier/Tube 
Number

Average of Plates 
1 and 2

Replicate Plate 
#2

Replicate 
Plate #1

Overall average CFU per plate 
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Step 13:  Calculate the average population recovered from the 
carr ier  lot samples by multiplying the calculated overall average 
CFU per  plate by the inverse of the dilution factor .  
Equation:  overall average plate count CFU x            1

dilution factor

Example 1:  I f the expected population from the carr ier  lot is 105, then the 
dilution factor  should be 10-3, as shown previously.  I f the overall average 
plate count is 100 CFU, then the calculated average population of the samples 
is as follows:  
100 CFU’sx   1      = 100 x 103 = 100,000 = 1 x 105 CFU/carr ier

10-3

Example 2:  I f the expected population from the carr ier  lot is 106, then the 
dilution factor  should be 10-4, as shown previously.  I f the overall average 
plate count is 100 CFU, then the calculated average population of the samples 
is as follows:  
100 CFU’sx   1      = 100 x 104 = 1,000,000 = 1 x 106 CFU/carr ier

10-4
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Step 14:  To confirm the population stated on the 
certificate, the percent recovery of the certified population 
must be within –50% , +300%  in accordance with USP 
and ISO 11138.  Take the  average population determined 
by the assay and divide by the population value stated on 
the certificate.

Percent recovery = 

If stated certificate population is 1.0 x 105, then a recovered population within the 
range of 5.0 x 104 – 3.0 x 105 is acceptable.

If stated certificate population is 1.0 x 106, then a recovered population within the 
range of 5.0 x 105 – 3.0 x 106 is acceptable.
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x 100calculated average population of samples
stated population on certificate 



NOTE:  If recovery is not confirmed within 
–50%, +300% of the certificate value, 
examine possible calculation and/or 
procedural errors.  

If the variation between plates is greater than 
30 CFU’s, re-examine technique used.  
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