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ABSTRACT
Heaith Care f Hand Wash methods are used as gate end-point
fests to ine the ciinical of 1 i o

p
The method proposed In the 1994 FDA tentalive monograph is ASTM E-1172-87,
which indicates the use of Serratla marcescens as the marker organism. The
newest version of E1174-60 (2001) includes the use of E. collas an alternative
marker organism. The putpose of this study was to compare the resuits obtained

METHODS

The E1174-00 procedure Is an in vivo test designed to simulate routine hand washing conducted tor the purpose of reducing the
tavel of hand contamination under conditions of frequent use. Broth cultures of elther Serratia marcescens ATCC 147586, or

480 754 2355
DISCUSSION
The 1994 Tentative Final Monograph (TFM) for Over-the-Counter Heaith Care Antiseptic
Drug quires the fon of via In vivo test

hods. The test that Is referenced in the TFM for antiseptic hand washes is ASTM E1174

Escherichla coti ATCC 11229 were used as an artificial contaminant, or marker bacterta on the hands. was d
by comparing the number of marker bacteria surviving of the hands fotiowing hand washing with test for ta the
number of trom hands. A similar comparlson was made following the 10" wash of a

multiple wash procedure. The hands were with app! 10° ctu/mL of either S, marcescens or E. coliprior to
each wash. Organisms were recoverad from the hands using a sampling fluid (0.075M phosphate butter with 0.1% Triton X-100)

in this method using both £. colfand S. as marker The {0.3% lectthin and 1.0% polysorbate 80). Aliquots were d and setlal prepared for

efficacy of formulas contalning triclosan, {2,4-dichloro- 2'- hydroxy dif s. plates wers d at 26°C fo induce p fon for ease of E. coliplates

::::;)u :Tf::owlng norn ingle and mm:::‘;’:::: s A:“;’I‘z:‘:zo” MUG (4 Meryl--B gluconrids) wete incubated at 35°C and counted under long-wave UV fight

the tormule 2378109 ‘a“: a sin le 4 The time kil test is an in viiro method designed to provide basic data on the rate-ot-kill of b or ingl

wash and 4.04 1 o - o g against selected microarganisms. in this test 1 mL aliquots of £. cofior 8. PP 107 clumb. were
04 fog,, washes comparad t03.78 fogioand  combinod with 99 mL of preduct use diiution. Fallowing the selectad time polnts, allquots were

4.6 10g,, Iollowing 10 consecutive washes against S, marcescens. The rasults
for tha CHG contalning formuia was a 2.86 log,, and 4.2 log,, reduction against
E coffand 2 54 log,, and 3.78 log,, agalinst S. marcescens. These results show
that there was no difterance in end-paint agalnst either marker organism for the
triclosan containing hand wash. The CHG contalning product showed no

it b test after a gingls wash and only 2 0.44
log,, Increase against E, coll tollowing the tenth wash  The results ot surrogate
end-point tests can only be used as indicators of clinlcal efficacy and theretors
the results obtained in this study supports the use of E. colf as alternative marker
organism for use in the E1174 hand wash method,

INTRODUCTION and BACKGROUND

The ability to y and assess the
of products used for hand antisepsis Is critical when the products ate used as
part of an Infaction control program, or to prevent transmission of
microorganisms. The ASTM E1174 Health Care Personnel Hand Wash Testis a
surrogate end-point test that has been used for many years to evafuate the

of wash p Serratla has
always been used as the gate test P Ity due 1o the ability to
visually ditf it from other g and its ability to
survive on the skin. The use of other of clinical such as
cofl, as o s both from a test tlexibliity standpoint,

as wall as by p on the p sfficacy of the test
product, In order to malintain the valldity of resutts obtalned from such testz itls
important to ensure that any or do not y affect
the data, and that test results to ly reflect an | ot
product efticacy under use conditions. The potential effect of using E. coffin this
test was explored by the resulls from two Health Care
Personnel Hand Wash products. Resuits from in vitro time kill testing of the two
products was also compared.

in D/E Neutralizing broth, and seriat prepatred for
The tast formulations consisted of a marketed hand wash (Dlal Complete® Antimicroblal Foaming Hand Wash) containing activated
{TCS}and a chlor {CHG) hand wash (Hibiclens®) .

RESULTS

Comparison of In Vivo Test Rasuits

Gompatison of ln Vitro Tima KHI Tost Results
£ colt ya, S marcescens

colivs §. marcescens

Organism  TCSPioduet  TCSProduct  CHGPmduct  GHG Product
s rine

30 seconds 1 mimits
£ coll 5432 432 >4 32 >822
i 5. 248 >459 >459 »459
1 marcescens i

Resuits sxpressed as Log,, cfu reduction

TC8 Product  TCS Product CHG Product CHG Product
Wash 1 Wash 10 Wath t ‘Wash 10 B

CONCLUSIONS

marker org: when ing the

+ Escherichia cofi can be used as an
« Additional testing should ba done to confirm the applicabifity when assessing other active ingredients

The nt of in this test is based on the use of Serratla marcescens as
the surrogate or marker organism. The ease with which § canbe
by its stable red pigment, and the bellef that it was a safe, representative non-pathogenic
organism led to its use. S. marcescens has been Identitied as the source of a significant
number of nosocamial intections and whils this it's asa test
organism, testing laboratories have seen an increase in test subjsct adversa reactions
tinked to Servatiz The ability to use relovant tost white
the Integrity and safety of the test, and the abiilty to p: data is an imp:
aspect in the ufllity of E1174, Escherichia coll has atso been identified as responsible tor a
number of { { 1998). it’s use as a surrogate test
organism Is well documented in Europe, whers it is the standard test organism for the
ovaluation of hygienic hand rubs (CEN, 1997). 1t is logical to assume, theretare, that E. coli
could be used as a sultable inthe E1174 h method. The two
products chosen to test that assumption contaln the two most common active ingredients
found in health care personnel hand washes, tricl and d Both
test products had previously been shown to meet the criteria set forth by the FDA for
antiseptic handwashes 11 the 1984 TFM. The test resuits obtalned in this study contirm that
E colfcan be usad as an afternative to S. marcescens in the E1174 methad. Additlonal
testing, using products contalning different active should be as
well as research inte the use of additional relevant marker organisms,
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METHODS |
In-vitre Activi

Siandasd Test Method for «An mn-vitro time kil test was performed to assess the rapid germicidal activity of activated TCS
vs anon-activated TCS hand wash A range of representative Gram negative and positive
organisms were evaluated. The method meluded procedures to confirm neutralization of the
antimicrobial agents under the test conditions.
«Concentrations of test products were prepared based on the products use mstructions The
+A broth culture of Serratia marcescens ATCC 14756 was grown at 259 C for 24-h Subject’s hands (n =30) }drlution of test material was brought into contact with a known population of test organisms (~10°
wete contaminated with three 1 5 mL aliquots of S. marcescens (~ 105 cfu/mL) cfu/ml) 1 mL aliquots were sampled at 30 and 60 seconds The | mL abiquot was placed iato 9
. mL of neutralizing broth and the number of surviving organisms were enumerated using standard
*A setes of 10 contaminations followed by 30 second washes were pecformed with sampling taking place
plate count procedures
after the st and 10% wash i d ticate, Col nts were converted tnto log counts. Starting
»Each ti 1t was tested in triphicate. Colony counts were converte s.
tSenal dilutions Of. samplig fluid were enumerated on Trypticase Soy Agar (spread plate method) an d cgﬁfus f::-eelz)i(c)h organism were czgculated and uzed to compute difference betwfen inittal countsa
compared to wadonal formulas with comparable concentrations of trclosan  Similar i incubated at 25 C for 48 hours  Standard plate counting procedures were used o count colony forming units and surviving organisms at each time point

mprovements m aLvity, as great as a 2 1o 3 log,, as measured by an w viro ume-kill method il Bacteria counts recovered were converted to mto log,, counts
were seuh agatist several Gram negative and Gram postive bacteria - [hiese results show that [REG—_G_ 9 S N — ,
triclosan activity can be sigaficantly enhanced by increasing ats saturation m sarfactant based %

cmutias rathur than on wereastng total concentration

ABSTRACT

1he anumacrobial acvity of tnclosan (2,4-nchloro-2"hydroxy diphenyl cther) m surfactant
hasuad tormulattons van vary greatly as measured by standard m vivo or m viiro tests, and may
be more Jependent on 2 than &s total Due (o 1s Sparse
water solubility, and the hugh levels of surfactant present i most hand washes, increased
muceltac solubilization of triclosan 1s observed  Prior research mdicates that a key factor to
mprnang the antibactenat efficacy of mclosan 1s mercasing the percent saturation of triclosan,
rathur than mereasng 1ty overall concentration We discovered that t was possible to enhance
the activity of trcfosan o handwash product through this mechantsm, resufung 1 a
significant aop m [ actvity ay d by stendard tests This study
examined the etficacy of *acivated” iriclosan formuias, compared © a formuta contaming 4%
chiothexidine gluconate, 45 well as to traditonal mclosan contaming dand soaps T vivo
anttiticrohial officacy was measurod usiag the ASTM E-U174 (Healthcare Personnc!
Handwash) method with Serraha marcevcens as the tost organsm  Adtivity was measurod
following both a smgle as well as mulnple 30 second washes  The activated trniclosan formula
auesed & 3 47 log,, ruduchion afier 2 single wash and 358 log, following wn consecutnve
washes compared 10 2 2 54 log, ; and 3 78 log,, reduction for 4% chlorhexidme gluconate  Fhe
acttvated triclosas formula 2ivo demonstrated a greater than 1 log,,, inprovement m cfficacy

I g Activity

*Studies were performed using the current revision of ASTM E-1174-00,
Evaluation of the Effectivencss of Health Care Persannel or Consumey Handwash Formulations  The revision
provides procedures to assure adequate rapid neutralization of the antimcrobiaf 1n the handwash formulation

A neutrahizer was incorporated at both samphing pomts
«Activated TCS hand wash formula vs a non-activated TCS formula and a 4% CHG formula were evaluated.

INTRODUCTION

Actwated TCS Non-Activated (S

~Antirmcrobal efficacy of surfactant based wash products can vary
greatly as measured by standard in-vivo or n-vitro tests. Prior marcescens (A\1CC 14756) 237 024
research (Taylor et al ) indicates that a key factor to improving the  colt (ATCC 11229) 432 910
antibactenal efficacy of triclosan is mcreasing the percent saturation of K preamonaie (ATCC 10031y >4727 014
nclosan (>25%) in the aqueous phase of the formula, rather than
H 1 § sonnet (A 17 € 11060} >4 36 a1
mereasing 1ts overall concentration
B cepacsa (A1CC 25416} >453 029
*These studies exarmned whether decreasmg the micellar solubihization P aeraginova (NTCC 9027) >4,21 074
 of triclosan (activating TCS) in a hand wash formula would cholergesuss (typhs ATCC 6539) >459 059
ignificantly 1ncrease antimicrobial efficacy, as compared to traditional b faccatis VR (ATCC 51299 479 018
< k. 1s VRI. E
{8 aureus (A1CC 6538) >4 59 034

urfactant based formutas

A formula containing “activated” tnclosan was tested, and compared

to a tormula containing 4% chiorhexidine gluconate (CHG) and a

§ raditional triclosan contaiming formula. Aatimicrobial efficacy was
measured using both standard in-vivo and in-vitro tests.
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By wncreasing the water phase saturation of TCS m a hand wash formula, antimicrobial efficacy ts sigaificantly enhanced as was demonstrated 1n both in-v1vo R Evatuation of Effectiveness of Health Care Persaunel or
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«Compared to the non-activated TCS liquid hand wash, activated TCS formula was supertor at reducing the test orgamsins by greater than 3 logs at 30 seconds
Taylor, T.J. Seitz, E.P, Fox, P.S. US Patent 6 107261

+The activaied TCS formula and 4% CHG both met the proposed FDA monograph criterta of a 2 log g reduction after a smgle wash and a 3 Jog,, reduction after
the {0% wash for a Health Care Personnel Handwash Product.




