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TEST FOR ADEOUACY OF THE NEUTRALIZER 

1.0 OBJECTIVE 

To determine an appropriate antimicrobial neutralizer system for use in a Health Care 
Personnel Handwash study, HTR Study No. 03-122085-106. 

2.0 TEST ARTICLES 

The test articles, HTR Code A and HTR Code B were received by Hill Top Research, 
Inc. on July 9,2003, for use in this study. Test article, HTR Code C, was purchased 
by Hill Top Research, Inc. on March 6,2003. 

HTR 
CODE SPONSOR CODE DESCRIPTION 

A Test Formulation: 3554-194 clear to slightly cloudy liquid 

B Test Formulation: 3554-196 clear to slightly cloudy liquid 

C Hibiclens@, Lot 4652F, Aqua plastic bottle with white cap, 
Exp.: 01/2004 containing liquid 

3.0 PROCEDURE 

The procedure used to determine the efficacy of the neutralizer system was Standard 
Test Method for Evaluation of Inactivators of Antimicrobial Agents ASTM Standard 
El 054-2, “‘Neutralization Assay with Recovery on Solid Medium”. 

Prior to washing with the test articles, subjects performed a conditioning wash using 
Johnson and Johnson head to toe according to the protocol directions. The subjects 
then washed their hands eleven times, three using HTR Code A and three using HTR 
Code B, and three using HTR Code C according to the protocol directions. The 
subjects’ hands were sampled after treatment 1, using stripping fluid with neutralizer’ 
according to the protocol directions and samples were discarded. Following the 
sampling after treatment 1, the subjects’ hands were rinsed with tap water and dried. 
The subjects also dried after treatments 2 through 10 with at least five minutes 
elapsing between treatments. One hand of each subject was sampled after the 1 lth 
treatment using stripping fluid with neutralizer and the other hand was sampled using 
stripping fluid without neutralizer2. 



HTR Study No. 03-122085-106 

3.0 PROCEDURE (CONT.) 

TEST A 

TEST B 

TEST C 

TEST D 
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Test for Neutralizer Effectiveness 

Aliquots from the subjects’ stripping fluid containing neutralizer were 
removed as follows and used to test the adequacy of the neutralizer: a 10.0 
mL aliquot of the stripping fluid with neutralizer was removed and placed 
in a sterile tube. An additional 1 .O mL ahquot of the stripping fluid 
with neutralizer was added to a tube containing 9.0 mL of dilution fluid 
with neutralizer3. 

A 0.1 mL aliquot of diluted broth culture of Staphylococcus aweus ATCC 
4538 was added to each of the prepared tubes. The diluted culture was a 
24 k 4 hour Tryptic Soy Broth4 culture of S. aweus ATCC 6538 serially 
diluted to lo” in 0.9% sahne5. 

In addition a replicate set of test article HTR Code C tubes was challenged 
with Serratia marcescens ATCC 14756. A 0.1 mL aliquot of diluted S. 
marcescens ATCC 14756 was added to each of the prepared tubes of test 
article HTR Code C. The diluted culture was a 24 -L 4 hour Tryptic Soy 
Broth4 culture of S’. marcescens ATCC 14756 serially diluted to 10.’ in 
0.9% saline’. 

After mixing, a 1 .O mL aliquot from each inoculated tube was surface 
plated immediately and again at 30 minutes by distributing the 1 .O mL 
across three Tryptic Soy Agar6 plates in duplicate. The plates were 
incubated at 25 +, 2°C for 48 I!Z 4 hours. After incubation, the numbers of 
colony forming units resembling the challenge organisms were 
enumerated. 

Neutralizer Toxicity Control 
A neutralizer toxicity control tube was prepared containing 10.0 mL 
stripping fluid with neutralizer. 

Test OrRanism Viabilitv 
A test organism viability control (numbers control) tube was prepared 
containing 10.0 mL 0.9% saline. 

Test Material Control 
This control is required to demonstrate that the neutralizer actually did 
neutralize the activity of an antimicrobial agent. 

A 10.0 mL aliquot of stripping fluid without neutralizer was removed fion 
each subject’s glove and plaeed in a tube. 
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4.0 

5.0 

PROCEDURE (CONT.) 

The control tubes for B. Neutralizer Toxicity Control, C. Test Organism Viability and 
D. Test Material Control were inoculated, plated, incubated, and enumerated in the 
same manner as the tubes prepared for A. Test for Neutralizer Effectiveness. 

RESULTS 

Table 1A shows the plate counts obtained for the challenge with S. aureus ATCC 6538 
and Table 1B for the challenge with S. marcescens ATCC 14756. 

CONCLUSIONS 

The neutralizer system is considered effective if Test A recovery population is 
statistically different from the test organisms viability population (Test C) and if the 
Test D recovery population is statistically less than the test organism viability 
population (Test C). 

The ASTM Method indicates that if the difference between two comparative means is 
SO.2 log10 then the variability of the data is smaller than what is required to detect a 
minimal difference detectable by the prescribed statistical test. 

As the log10 differences between comparatives means A vs. C, B vs. C, and D vs. C 
were in all cases < 0.2 log10 it can be concluded that there was no significant 
difference between the comparative means, because the variability was small and the 
difference between the comparative means was less than the minimal difference to be 
detected. 

In this study the neutralizer system adequately neutralized the test products and the 
neutralizer system was found to be non-toxic. 

The data analysis is presented in Table 2A for the challenge with S. aureus ATCC 
6538 and Table 2B for the challenge with 5’. marcescens ATCC 14756. 
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1. Stripping Fluid with Neutralizer 
The stripping fluid with neutralizer used for sampling contained 0.4 g KH2PO4, 10.1 g 
NazHP04,3.0 g Lecithin, lO.Og Tween 80, and 1 .O g Triton X-100 in one liter purified 
water. The pH was adjusted to 7.8 & 0.1 prior to dispensing into water dilution bottles, 
or other suitable containers, to yield a final volume of 75 f 1 .O mL after autoclaving at 
121°C. 

2. StrippinP Fluid without Neutralizer 
The stripping fluid with neutralizer used for sampling contained 0.4 g KHzPO4, 10.1 g 
NaIHP04, and 1 .O g Triton X-100 in one liter purified water. The pH was adjusted to 
7.8 rt: 0.1 prior to dispensing into water dilution bottles, or other suitable containers, to 
yield a final volume of 75 f 1 .O mL after autoclaving at 121 “C. 

3. Dilution Fluid: Butterfield’s Phosphate Buffer Water with Neutralizer 
The dilution fluid contained 1.25 mL AOAC Phosphate Buffer Stock*, 10.0 g Tween 
80, and 3.0 g Lecithin in one liter purified water. The pH was adjusted to 7.2 I!Z 0.2 
prior to dispensing into tubes, to yield a final volume of 9.0 510.1 mL after autoclaving 
at 121°C. 

4. Trvptic Sov Broth 
The broth consisted of 30.0 g Tryptic Soy Broth powder in one liter purified water. 
The pH was 7.3 &- 0.2. The media v&s dispensed into tubes and sterilized by 
autoclaving at 12 1 “C. 

5. 0.9% Saline 
The saline contained 9.0 g NaCl in one liter purified water. The material was 
dispensed into tubes to yield a final volume of 9.0 Z!I 0.1 mL after autoclaving at 
121°C. 

6. Trvptic Sov Aerar 
The plating medium contained 40.0 g Tryptic Soy Agar powder in one liter purified - 
water. The pH was 7.3 510.2. The media was autoclaved at 121°C. After autoclaving 
and tempering, the media was aseptically dispensed into sterile Petri dishes, 
approximately 18 - 20 mL per plate. 

*The AOAC Phosphate Buffer Stock contained 34.0 g KHzPO4 in one liter purified 
water. The pH was adjusted to 7.2 + 0.1 prior to dispensing into bottles, to yield a 
final volume of approximately 100 mL after autoclaving at 121°C. 

Note: Recipes which are given as liter volumes may be prepared in greater or 
lesser volumes. 
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TABLE 1A 

NEUTRALIZATION RESULTS 
XOCFM am,e A-RX ~538 T&t Material Control --. - - . ._ .- 

. 

4 

PLATE COUNTS 
I -0mL sample over 3 plates 

ARTICLE TIME Duplicate Plate1 1 Plate 2 j Plate 3 Avg CFUlmL 

/fRcodeA-~ _ rmmedlate ! 0 ! .? 
ioat-TL str,+tfFfuid vifo 2 I 2 I 1 

. 30 min I 

D 
Test 

Material 
Control 

Iimmediate] 1 I 6 1 0 I 0 

1. . -. . I-n.., I, I I I I h I I 

Raw Data Reviewed BYIDate-& 8 -/r/, NA= Not applicable 

C&t&ion5 
Checked By/Date: Calculated By/Date: 
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TABLE 1A 

Firial Report 

NEUTf3ALIZATION RESULTS . . . . 

NA= Not applicable Raw Data Reviewed BY/Date: a, 8-h 

Calcqlated By/Date: 
Calcuiatiom - 
Checked By/Date: q/ 8 l PO3 

‘ASTM METHOD El 654X)2 
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TABLE 1A 

E 

NEUTRALIZATION RESULTS 
Neutralization of Pmducf 

PLATE COUNTS 
I I.0 mt sam le over 3 iates 

TIMC p DlrCs 9 PIm4a ? A Lvg CFUlmL 

A 
Jeutralize 

lmmealare 

i I 

A 

dA= Not applicable 

Calculated By/Date: 

Raw Data Reviewed BY/Date#& 

Calculations 
Checked By/Date: 5ecI /5?450 
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TABLE 1B * 
. 

NEUTRALIZATION RESULTS 
~,~&a mrccscens An=c 14751~ Neutralization of Product 

I ASTM I 

Ij4?7 Cc& C-l . . 1 -. . jimmediateI_ I -1 . 
-? cot 1 I$‘( 164: 

I 
30 min 

t 
1 zyc, I fi I Lh.. 

I f3A 2 I 14Jflrl2 

I. A 
Neut 

.%ficacy 

t- H 
Ii4 

lmmealare 

A= Not applicable 

<alculated By/Date: 

Raw Data Reviewed BY/Date*& 

Catculatitin S 
Checked By/Date: 
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TABLE 1B ‘6 
NEUTRALIZATION RESULTS _. . 

&X&U 9-6-03 
NA= Not applicable 

Calculated By/Date: .’ 

Raw Data Reviewed BYiDate. h 

Calculation5 
Checked By/D&e: sot 1% 4603 
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TABLE lI3 

Sefrah 

TM 
‘I cw 

0 
Test 

Material 
Control 

. NEUTRALlZATlON RESULTS. ‘. 
rn*tiScens m km% lest Material Control I I I, .-e -1...I. 

ru4tcC;UUNfS 
1 mL sample over 3 plates . 

ARTICLE TIME , Du p bate ’ 1 Plate1 1 Plate 2 I Plate 3 
hISide C-l immediate 1 ! 6/.. I 33 I J-1/ * 

,\IA= Not applicable Raw Data Reviewed BY/Date: #a&#*; 

CakutaWn S 
Checked By/Date: 
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TABLE 2A 

,NALYSlS OF.NEUTF?ALIZATION STUDY DATA 
st organism: 
rOdUCt 
ode 

TR Code A 
IOml 

tripping 
lid WI 
sutralizer 

oxpy 

lumbers 
:ontrol 

iTR Code A 
n10 ml 
stripping 
hid w/o 
neutralizer 

t~hvlacoccus amus ATCC 6538 
ReDhate I ! Number of Survivors 1 Sample 

ime Min < 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 

‘I 
2 
3 
1 
2 
3 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

Page 1 or 6 

Mean 
A 
C 
Diff 

1.1797 . ; 
1.1167 6 
0.0630 

Mean 
B 
c 
Diff 

I .0752 6 
1.1167 6 

-0.0414 

~ . 
Mean 
b 0.7818 6 
C 1.1167 6 
Diff -0.3349 
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TABLE 2A 

ANALYSIS OF NEUTRALIZATION STUDY DATA 
Test organism: Staphyiococc 

ASTM [Product I Replicate 
Te 

A 
2 
3 
1 

+9.0mL of Diln. 2 
3 

0 I 
2 
3 
1 

32 

C 1 
Control 

L I 2 
3 
1 
2 
3 

auraus AT 
Sample 
rime Mln 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

6538 

Page 2 of 6 

Mean 
A 
C 
Dii 

1.0404 : 
1.1167 6 

-0.0763 

Mean 

: 
Diff 

1.0752 6 
1.1167 6 

-0.0414 . 
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TABLE 2A 

Page 3 of 6 

ANALYSIS OF NEUTfWLlZATION STUDY DATA 
Test organism: 

;TM IProduct 
sphylococc 
Replicate 

weis AT 
Sample 
-1 tme Min 

6538 
umber of Survivors 1 

st ICode FU/mL* \Log CfulML 

Toxicity Toxicity 
Control Control 

Numbers Numbers 
Control Control 

I I HTR Code B HTR Code B 
in1 0 ml in1 0 ml 
Stripping Stripping 
fluid w/o fluid w/o 
neutralizer neutralizer 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 

1 
2 
3 
I 
2 
3 

0 
0 
0 

30 
30 

I 

30 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

&OOE+OO 0.9031 
1.1OE+O1 1.0414 
1 .OOE+Ol I .oooo 
1.50E+Ol 1.1761 
1.4OE+Ol 1.1461 
9.00E+OO 0.9542 

&50E+OO 0.9294 
l.lOE*Ol 1.0414 
1.50E+Ol I .I761 
1.20E+Ol 1.0792 
1.40E+Ol 1.1461 
1.20E+Ol 1.0792 

1*80E+01 I .2553 
7.00EiOO 0.8451 
1.70E+Ol 1.2304 
1.3OE+Ol 1.1139 
1.20tz+o1 1.0792 
1 .SOE+Ol 1 .I761 

I .OOE+OO 0.0000 
1 .OOE+OO o.opoo 
1.50EiOO 0.1761 
1 .OOEiOO 0.0000 
I .OOE+OO 0.0000 
2.00EiOO 0.3010, 

Mean 
A 
C 
Dii 

Mean 
B 
C 
Diff 

Mean 
D 
C 
Dff 

1.0368 : 
1.1167 6 

-0.0798 

1.0752 6 
1.1167 6 

-0.0414 

0.0795 6 
1.1167 6 

-1.0372 

Values <I.0 are entered as I .O 
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TABLE 2A 

Page 4 of 6 

ANALYSI, 

TM 
St 

Te 

l-r 
in 
SI 
WI 
+! 
FI 

Ti 

ist organism: 
pduct 
>de 

TR Code B 
1.0 ml 
:ripping Fluid 
r neutralizer 
3.0ml. of Dilh 
iuidwt neutral 

oxlcity 

lumbers 

StC r i 
OF NEUTRALIZATION STUDY DATA 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 
i 
2 
3 
I 
2 
3 

~phylococcus aureus ATCC 6538 
Number of Survivors 1 Sample 

‘ime Min 

0 
0 
0 

30 

7 
30 
30 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

,FU/mL ILog CfulML 

8.00E+oo 0.9031 
1.30E+Ol 1.1139 
&OOE+OO 0.9031 
I .ZOE+Ol 1.0792 
1.6oE+ol I .2041 
2.OOE+Ol 1.3010 

&5OE+OO 0.9294 
l.lOE+OI 1.0414 
I .5OE+Ol I.1761 
1 .ZOE+Ol 1.0792 
1.40ROl 1.1461 
1 .ZOE+Ol 1.0792 
1,80E+Ol 1.2553 
7.OOE+OO 0.8451 
1.70E+Ol 1.2304 
I .30E+Ol 1.1139 
1 .ZOE+Ol 1.0792 
l.!SOE+Ol 1.1761 

Mean 
A 
C 
Diff 

1.0841 i 
1.1167 6 

-0.0326 

Mean 
B 
C 
Diff 

1.0752 6 
1.1167 6 

-0.0414 
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TABLE 2A 

ANALYSI 
Test organism: 

Toxicity 
Control 

Numbers 
Control 

OF NEUTRALIZATION STUDY DATA 
aphylococcc 
Peplicate 

1 
2 
3 
1 
2 
3 

: 
3 
1 
2 
3 
I 
2 
3 
I 
2 
3 

au&us AT 

30, 
0 
0 
0 

30 
30 
30 

6538 

m 

9.50E+OO 0.9777 . 
3.80E+Ol 1.5798 
6.5OEiOO 0.8129 
1.2OE+Ol 1.0792 
1.60E+ol 1.2041 
9.00E+OO 0.9542 
8.50ROO 0.9294 
l.lOE+Ol 1.0414 
l.SOE+Ol 1.1761 
1.20E+Ol 1.0792 
1.40E+OI 1.1461 
1.20E+Ol 1.0792 
1.8oE+ol 1.2553 
7.00E+oo 0.8451 
1.7OE+Ol 1.2304 
1.30E+Ol 1.1139 
1.2OE+Oi 1.0792 
1.50E+Ol I,1761 

Page5 of 6 

A 
C 
Diff 

t-test p-vah 
Mean 
B 
C 
Diff 

t-test p-vail 

1.1013 : 
1.1167 6 

-0.0153 

0.9049 

1.0752 6 
1.1167 6 

-0.0414 

0.5689 

. . . 



HTR Study No. 03-122085-106 

TABLE 2A 

ANALYSIS OF NEUTRALIZATION STUDY DATA 

TM 
it 

Te bst organisk q 

3 

1.0 ml I 
iripping Fluid 
I neutralizer 
3.0mLof Oh. 
luidwl neutrali 
oxicity 

lumbers 

fpbylococc 
iepllcate 

: 
3 
1' 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

0 
0 
0 

30 
30 
30 

aureus ATCC6538 
Number of Survivors 1 

Is! FUlmL 1 Log CfulML 
I 
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I 

1 .ooE+ol I 
4.00E+Ol 
1 .QOE+Ol 
lBOE+Ol 
5*80E+Ol 
lAOE+Ol 
8.5OE+OO 
I .lOE+Ol 
1.5OE+Ol 
l.ZOE+Ol 
1.40E+Ol 
l.ZOE+Ol 
1.8oE+ol 
7.00E+OO 
1.70E+Ol 
1.30E+Ol 
l.ZOE+Ol 
1.5OE401 

1.0792 
1.2553 
0.8451 
1.2304 
1.1139 
I .0792 
1.1761 

Mean 
A 1.3324 i 
C 1.1167 6 
Diff 0.2157 

Mean 
8 1.0752 6 
C 1.1167 6 
Diff -0.0414 
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TABLE 2B 

ANALYSIS OF NEUTRALIZATION STUDY DATA 
Test oraanism: Sen atL 

H TR Code C 
in IOml 
St ,ripping 
flu lid WI 
nf wtralizer 

Tc >xic'fy 

N umbers 
C ontrol 

I- 
ir 
s 
fl 
n 

A 

ITR Code C 
i10ml 
ktripping 
uid wlo 
leutralizer 

eoduct 
>de 

a marces 
?qzi 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 

s ATCC 1 
sample 
Ime Mln 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

0 
0 
0 

30 
30 
30 

0 
01 
0' 

30 
30 
30 

'56 
umber of Survivors 
FlJlmL ILog CfulML 

I 

2.lOE+02 2.3222 
1.80E+02 2.2553 
1.7OE+O2 2.2304 
I .8OE+O2 2.2553 
2.40E+02 2.3802 
2.1 OE+O2 2.3222 

3,20E+02 2.5051 
2.OOE+O2 2.3010 
1.90E+02 2.2788 
I .8OE+O2 2.2553 
1.60E+O2 2.2041 
1.8OE+O2 2.2553 

1,9OE+O2 2.2788 
1.90E+02 2.2788 
1.80E+02 2.2553 
2.00E+02 2.3010 
1.90E+02 2.2788 
1.90E+02 2.2788 

2.OOEi.02 2.3010 
1 .QOE+02 2.2788 
8.80E+Ol 1.9445 --LJ 8.40E+Ol 1.9243 
8.40E+Ol 1.9243 
2.00E+Ol 1.3010 
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Mean 
A 
C 
Diff 

2.2943 : 
2.2788 6 
0.0157 

Mean 

: 
Diff 

2.2999 6 
2.2786 6 
0.0214 

Mean 
D 
C 
Diff 

1.9456 
2.2786 

-0.3329 

6 
6 
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TABLE2B . 

,NALYSIS OF NEUTRALIZATION STUDY DATA 

TR Code C 
l.Oml 

tripping Fluid 
I neutralizer 
9.OmL of Diln. 
luidwl neutralizer 

oxicity 

lumbers 
;ontrol 

?st organism:' Serrafia marcescens ATCC 14756 
,oduct F t7$imz 

< 
1 
2 
3 
1 
2 
3 

1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 

3 

0 2.50E+02 2.3979 C 2.2786 6 
30 1.9OE+O2 2.2788 Dii 0.0155 
30 2.00E+02 2.3010 
30 2,00E+02 2.3010 

0 3.2OE+O2 2.5051 Mean 
0 2.00E+02 2.3010 B 2.2999 6 
0 1.9OE+O2 2.2788 C 2.2786 6 

30 1 .aoE+02 2.2553 Diff 0.0214 
30 1.60E+02 2.2041 
30 1.8OE+O2 2.2553 

0 I .90E+02 2.2788 
0 1.9OE+O2 2.2788 
0 1.80E+02 2.2553 

30 2.OOE+O2 2.3010 
30 I .90E+02 2.2788 
30 ?.9OE+O2 2.2788 

Page 2 of 2 

Mean 
A 2.2941 

n 
6 


