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TEST SUMMARY 
 
TITLE: VIRUCIDAL EFFICACY SUSPENSION TEST – Poliovirus Type 1  
 

      
 
STUDY DESIGN: This study was performed according to the signed protocol and 

project sheet(s) issued by the Study Director (See Appendix). 
 

 
 

TEST AGENT:  
3M Avagard™ 9250 Antiseptic Handrub, received at MicroBioTest 
on 12/08/2015, and assigned DS No. F1071 

 
 

SPONSOR: 3M Health Care 
 3M Infection Prevention Division 

222 Tian Lin Road 
Shanghai 200233, China 
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TEST CONDITIONS 
 
Challenge virus: 
 
   Poliovirus Type 1, strain:   Chat, ATCC VR-1562 
 
Host: 
  MA-104 cells, Charles River Laboratories 
 
Active ingredients: 
      

                                    Chlorhexidine Gluconate 0.45-0.55% (w/v) Ethanol 63.1-77% (v/v) 
 

Dilution Medium: 
 
  Minimum Essential Medium (MEM) + 2% Fetal Bovine Serum (FBS) 
 
Neutralizer used: 
 

MEM + 10% FBS +  1% Polysorbate 80 + 1% Tamol + 0.5% Lecithin 
 

Contact times:   
 
  1 minute and 5 minutes 
 
Contact temperature:  
 

Ambient Room temperature 20±1oC (20oC actual) 
 
Test agent application: 
 

Suspension test – direct mixing (2.7 mL aliquot of the test agent was spiked 
with 0.3 mL of the virus suspension and thoroughly mixed by vortex mixing) 

 
Media and reagents: 
 

MEM + 2% FBS 
MEM + 10% FBS + 1% Polysorbate 80 + 1% Tamol + 0.5% Lecithin 
Sephacryl Columns 
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STUDY DATES AND FACILITIES 
 
The laboratory phase of this test was performed at MicroBioTest, Division of Microbac 
Laboratories, Inc., 105 Carpenter Drive, Sterling, VA 20164.  Testing was laboratory 
initiated on 02/04/16 and was completed on 02/11/16.  The study director signed the 
protocol on 02/04/16.  The study completion date is the date the study director signed the 
final report.   
 
All changes or revisions of the protocol were documented and signed by the study 
director, and maintained with the protocol. 
 

RECORDS TO BE MAINTAINED 
 
All testing data, protocol, protocol modifications, test agent records, the final report, and 
correspondence between MicroBioTest and the sponsor will be stored in the archives at 
MicroBioTest, Division of Microbac Laboratories, Inc., 105 Carpenter Drive, Sterling, VA 
20164, or at a controlled facility off site. 
 

CALCULATION OF TITER 
 

The 50% tissue culture infectious dose per mL (TCID50/mL) was determined using the 
Spearman-Karber method using the following formula: 
 

     ∑−
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where: 
 
m = the logarithm of the dilution at which half the wells are infected relative to the test 

volume 
xk = the logarithm of the smallest dosage which induces infection in all cultures 
d = the logarithm of the dilution factor 
pi = the proportion of positive results at dilution i 
∑pi   = the sum of pi (starting with the highest dilution producing 100% infection) 
 
When a sample contains a low concentration of virus there is a discrete probability that if 
only a fraction of the sample is tested for virus, that fraction will test negative due to 
random distribution of virus throughout the total sample.  The probability, p, that the 
sample analyzed does not contain infectious virus is expressed by: p = [(V-v)/V]y, where 
V is the total volume of the container, v is the volume of the fraction being tested, and y 
is the absolute number of infectious viruses randomly distributed in the sample.  If V is 
sufficiently large relative to v, the Poisson distribution can approximate p: 
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CALCULATION OF TITER (continued): 
 

P = e-cv  or  c = -[Ln(P)] / v 
 
Where c is the concentration of infectious virus and v is the total sample volume.  

 
The amount of virus which would have to be present in the total sample in order to 
achieve a positive result with 95% confidence (p = 0.05) is calculated as 
 
c = -[Ln(0.05)] / v = 3 / v 
 
If all wells are negative, the virus titer after the process is considered to be less than or 
equal to this value.  The total volume of sample assayed is v = v’nd, where v’ is the test 
volume in a well, n is the number of wells per sample, and d is the sample dilution. 

 
RESULTS 

 
Results are presented in Tables 1-3.   
 
The Viral load was determined in the following manner: 
 
Viral Load (log10 TCID50) = Titer (log10 TCID50/mL) + Log10 [Volume (mL) x Volume 
Correction] 
 
The log10 Reduction Factor was calculated in the following manner:   
 
Log10 Reduction Factor = Initial viral load (Log10) – Output viral load (Log10) 
 
Conversion of Log10 reduction to percent reduction 
 
Log10 reduction = A 
% reduction = B 
 

 
 
Example: 
  
3.5 Log10 reduction = {1 – 1/ [power (10, 3.5)]} x 100 = 99.97% 
 
 

1

10
A1  - x 100B = 
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RESULTS (continued) 
 

Table 1 
Titer Results 

 
              a   Volume correction accounts for the neutralization of the sample post contact time. 
 

Table 2 
Neutralizer Effectiveness/Viral Interference and Cytotoxicity Controls 

 
                 * Dilution refers to the fold of the dilution from the neutralized sample 
 

 
                 * Results represent the average of two replicates. 
 

 
 
 
 
 

 

Virus Stock Titer Control - - -

Cell Viability Control

Replicate 1 3 2 6.83

Replicate 2 3 2 7.08

6.97

Replicate 1 3 2 5.46

Replicate 2 3 2 5.33

5.40

Replicate 1 3 2 3.83

Replicate 2 3 2 3.96

3.90

3M Avagard™ 9250 Antiseptic 
Handrub

1 minute

5 minutes
3.18

3.05

4.68

4.55

Virus Recovery Control 

Contact time

N/A

5 minutes
6.05

7.68

no virus was detected, cells remained viable; media was sterile

6.30

N/A

Volume 
(mL)

Viral Load   
(Log10TCID50)

Titer (Log10TCID50/mL)
Volume 

Correction a
Sample Replicate

10-1

10-2

10-3

virus detected in all inoculated wells no cytotoxicity observed

virus detected in all inoculated wells no cytotoxicity observed

virus detected in all inoculated wells no cytotoxicity observed

Dilutions* Neutralizer Effectiveness/Viral 
Interference Control Cytotoxicity Control

5 minutes

3M Avagard™ 9250 Antiseptic 
Handrub

Contact Time

6.97

Test Agent
Initial Load*   

(Log10TCID50)
Output Load* 
(Log10TCID50)

Log10 Reduction*

1 minute 5.40 1.57

3.90 3.07

Percent 
Reduction*

97.31

99.91
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CONCLUSIONS 
 

3M Avagard™ 9250 Antiseptic Handrub was evaluated for the ability to inactivate 
Poliovirus Type 1.  MicroBioTest personnel performed the inactivation procedure using 
Poliovirus Type 1 to spike the test agent solution. Samples were titrated by 50% tissue 
culture infectious dose (TCID50) endpoint assay using MA-104 cells. 
 
When tested as described, 3M Avagard™ 9250 Antiseptic Handrub (Lot No. 510110D1) 
inactivated Poliovirus Type 1 by 1.57 log10 when the target virus was exposed to the test 
agent for 1 minute at 20 oC, and by 3.07 log10 when the target virus was exposed to the 
test agent for 5 minutes at 20oC. 
 
Table 3 reports the individual Log10 virus reduction factors for the test agent treatment 
procedure.  All of the controls met the criteria for a valid test.  These conclusions are 
based on observed data. 
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