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The importance of neutralization in the evaluation of triclosan-
containing products
G McDonnell, D Klein, K Haines and D Pretzer
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A variety of bactericidal tests are available for evaluating the antimicrobial activity of products. An often overlooked

variable in these types of studies is adequate neutralization. Triclosan is a widely used antimicrobial agent and
has been shown to be difficult to neutralize. Incomplete neutralization may overestimate the efficacy of triclosan-
containing products.
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Introduction asolecithin/Tween 80 (A/T; 3.5% asolecithin (‘Alcolec de-

A variety of methods are avaible fo evaluating the a5, TSNS Leelin, Co, O, T VoA, 296,
microbial activity of active ingredients used in antiseptic ’ : :
and disinfectant products. An important but often over—bUﬁte r Iand tplatekﬁr)uptdagar were used as non-neutralizer
looked variable in these types of studies is adequate neONHoIS 1N iMe-KIll Studies.
tralization [5]. Neutralization is essential to stop the anti-
microbial activity of a test product at a particular exposure
time. Incomplete neutralization allows continued antimicro-
bial activity and misleading interpretation of results.
Triclosan (2,4,4richloro-Zhydroxydiphenyl ether, Irga-
san DP 300) is a halogenated bisphenol which exhibit: . . ! . .
broad-spectrum antimicrobial activity and is widely used inltgsgozateprgf r‘:’ﬁ“ne’ to yield an inoculum of approximately
toiletries, soaps and cosmetics [3,6]. Neutralization '
methods for triclosan have been described in the literature o .
. . : e : Neutralization studies
22Ltlrnaliozlér i)éq_e,\;l'egnu(‘}gélti::Z??gnlc')%f_'g'fu[g])t%vg?;TS"Z%"{ONeut(allzatlon studies [4] were performed in triplicate to
" 2 L hee identify an adequate neutralizer of the test product at 0.25
evalulate trcllclosan neutéallzatlon at co_ntactk_tlllmes T'm!largoand 30 min. One milliliter of the test product or of 0.85%
actual product use and to compare time-kill results in t Sterile saliné control were added to 9 ml of test neut.ralizer
presence and absence of adequate neutralization. broth and vortexed. Following either 15 s or 30 min contact
time, 0.1 ml of theStaphylococcus aureugsoculum was
Methods added and vortexed. After 15s, a 2-ml aliquot was
removed; 1 ml was directly placed into a petri plate and
triclosal 1ml was di_Iuted into 9 ml neutralizer broth. A series_, of
Your serial dilutions were performed, plating 1 ml and dilut-
ing 1 ml. Melted agar (held at45°C) was added to each
NaCl: petri plate, swirled to mix and allowed to solidify at room

. 0, 0,
;{'67 Zb)r c:/t\/ri]fh t{%g/too.?sve\gﬁtgg (?%()//;’ I(tarcyi?r:ionne(,) 1?,/'05 r/]? stidin e, temperature. Plates were incubated_ a"tCBtbr 48 h. Se_rial
0 5%' sodium thiosulfate: pl—'| 6.86. C/G égér' plate Cour’]dllutlons were performed on the qugmal mocu_lum in the _
aQar with 3% Tween 80, 0 3%.Ie(‘;ithin B/S Broth' 0 04D/rﬁ)resence and absence of neutralizers to confirm compati-
1 . N q IJs_ility of the test neutralizer with test organisms [4,5]. Plates

i 0, i 0,
Foor:af(?lluorg pggos ppx;%nl'gg Ajlsz%z'ljlrgcim?]s‘)g%gz’ gbldi/‘fj;\'/vith 30-300 colonies were counted and the original counts

. 0 ) h0 _ per ml determined. All dilution plates were examined to
:er?esugzi[&, %)r/(gtzgg;o'pggbﬁg 7530 $Ivlé :rqoég' gr-]}j/(’zg/[)yf’e CQetermine if dilution of the active ingredient was important
thin. Letheen broth and agar, D/E broth and agar, brai or neutralization.
heart infusion agar (BHA), standard methods agar with leci--. . .

: ’ . o Time-kill studies
g;;r;anﬁ Szvgeegtso t(r?eTMmdil—gfezjonog\ggge?‘?gggﬁz,Weg%/oTen—milliliter samples of test product were placed into 1-

' ounce Nalgertéjars and inoculated with 100l of the test

inoculum. At indicated contact times, a 1-ml sample was
Correspondence: G McDonnell, PO Box 147, St Louis, MO 63166- removeq and |mm§(;i|ately plac_:ed into 9-m|_allqgot§ of
0147, USA appropriate neutralizing or dilution broth. Serial dilutions
Received 3 July 1997; accepted 22 August 1998 were performed in neutralizing or dilution broths and

Preparation of inocula

One-tenth milliliter of the stock cultures &taphylococcus

aureusATCC 6538 orE. coli ATCC 8739 were inoculated

onto 10 ml BHA slants and incubated overnight (18-24 h)
t 30°C. Overnight growth was harvested with 10 ml of

Antiseptic products
Handwash products contained 1%, 0.3% and 0.2%

Neutralization broths, agars and additives
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counts were determined by a standard pour plate method.
Serial dilutions of the inoculum were similarly prepared in 700
Butterfield’s buffer to determine original inoculum
(baseline) counts. Plates were incubated &C3fbr 48 h
and counts determined as described above.
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Results

Triclosan neutralization

The ASTM method for evaluating inactivators [4] was used
to test the ability of a variety of combinations of neutralizer 200
broths/agars (from the literature and from our own
laboratories) to inactivate a 1% triclosan-containing product
after 15 s and 30 min contact tim8taphylococcus aureus 000 ,
ATCC 6538 was chosen as an indicator organism, since it 0.00 0.50 100 150 200

is particularly sensitive to triclosan. A simple calculation fime (i)

for the efficiency of test combinations was determinedFigure 1 Effect of neutralization on the efficacy of a 1% triclosan-con-

; ; . taining antiseptic product again&. coli. Adequate (M-), inadequate
using the following formula [1]: (-O-) and no neutralizers#—) used are described in the text.

Colony Forming Units (Log;o)
w IS
> o
g 3

1.00

Efficiency of neutralizer 1 - (log NC - log ND)
where NC= CFUs per ml for the control (buffer) a
ND = CFUs per ml for the test product

7.00

A neutralizer is considered completely effective if the -
efficiency is 1 and ineffective if the efficiency is lower than £° |
0.8. Multiple combinations were tested and the mOSE .,
efficient are presented in Table 1. These combinationg
appeared to be efficient neutralizers of triclosan within >*
30 min, based on ASTM guidelines; however, only threes |
were efficient at 15s, which more accurately reflects
exposure times with handwashing products. The controls 1o
indicated that these combinations did not appear to have
any detrimental effect on the test organism; an obvious *“, ol ; p S
reduction in growth was observed in the first, or first several Time (min)

dilution plates. These results indicated that antimicrobial
activity had been carried over but could be diluted out;
complete neutralization could only be achieved by a combi- ,,, I —
nation of inactivators and dilution. Of the test combi-
nations, Letheen broth and agar with 6% A/T was founds *”
to be the most reliable, with a detection limit of
<100 CFU mt*,

.00
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Time-kill studies
Time-kill studies withE. coli ATCC 8739 were performed -,
to show the effect of inadequate neutralization on observed

bactericidal activity of a 1% triclosan-containing product. |

0.00

Colony Forming Units (Lo;
w &
o =3
3 3

0 0.5 1 1.5 2
Table 1 Efficiency of triclosan neutralizer combinations Time (min)

Figure 2 Time-kill studies comparing the efficacy of triclosan-contain-
ing products agains$. aureuga) andE. coli (b), with adequate neutraliz-
ation. Triclosan concentrations in products wer¥<) 1%; (-) 1%;
15s 30 min (-0-) 0.3%; (<O-) 0.2%; and €K-) 0.2%.

Neutralization broth Neutralization agar EfficieAcy

D/E D/E 0.6 0.9 ) ) o
Letheen Letheen 0.7 0.9 Log reductions were compared with no neutralization
Letheent 524 FBS Letheer 5‘;/0 FBS 0.7 1.0 (Butterfield’s buffer and plate count agar), inadequate neu-
Letheen+ 6% AT Letheent 6% AT 1.0 1.0 tralization (Letheen broth and agar) and adequate neutraliz-
e e 1o ion (Letheen broth and ith 6% A/T; Figure 1). |
B/S clG 0.9 10 ation (Letheen broth and agar with 6% ; Figure 1). In
TTL STMA 0.7 1.0 the absence of neutralizers, complete log reduction was
observed after 15 s and the efficacy of the test product was

aAs described in text [1]. clearly overestimated with inadequate neutralization. With
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adequate neutralization, an exposure time of 1 min waseries clearly showed the carry-over of activity, which
required to observe complete log reduction. restricts the detection limit of the test t6100 CFU mit?,

Further time-kill studies with adequate neutralization Alternative methods, in particular filtration, may also be
were performed on a number of triclosan-containing pro-useful [5], but adsorption of the active to membranes and
ducts using botlE. coliandS. aureugFigure 2). Test pro- the time required for sample manipulation, particularly for
ducts had variable activity against both test organismssoap products, can also be limiting. In conclusion, closer
independent of the concentration of triclosan. In theinspection should be made to confirm adequate neutraliz-
absence of neutralization, product efficacy could not be difation for reliable representation of antiseptic and disinfec-
ferentiated (results not shown). tant efficacy.
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