
Comparative of a new and innovative
2% chlorhexidine gluconate-impregnated
cloth with 4% chlorhexidine gluconate
as topical antiseptic for preparation
of the skin prior to surgery
Charles E. Edmiston Jr, PhD, CIC,a Gary R. Seabrook, MD,a Christopher P. Johnson, MD,b

Daryl S. Paulson, PhD,c and Christopher M. Beausoleil, BS, CCRPc

Milwaukee, Wisconsin, and Bozeman, Montana

Background: Decreasing the microbial skin burden reduces the risk of surgical site infection (SSI). The present study compares the
activity of an innovative 2% chlorhexidine gluconate (CHG)-impregnated preoperative skin preparation cloth (PC) with a standard
application procedure with a 4% CHG surgical skin preparation (SP).
Methods: A paired, randomized, parallel phase III study was conducted adhering to the Food and Drug Administration (FDA) design
criteria for evaluating preoperative skin preparations. Subjects’ left and right sides of the inguinal and abdominal skin sites (n 5 30)
were randomized to either PC or SP treatment. Following baseline cultures, PC sites were prepped for 3 minutes, and SP sites were
prepped for 4 minutes. Skin site cultures were obtained at 10 minutes, 30 minutes, and 6 hours postpreparation. Bacterial recovery
was expressed as log10 colony-forming units (cfu)/cm2 for baseline and postapplication microbial recovery.
Results: Mean microbial baseline for the abdominal and inguinal skin sites were as follows: PC 5 3.36 cfu/cm2 and 6.15 cfu/cm2;
SP 5 3.51 cfu/cm2 and 6.16 cfu/cm2, respectively. Log10 reduction for PC abdominal and inguinal prepped sites at 10 minutes, 30
minutes, and 6 hours postpreparation were 2.50, 2.33, and 2.54; 3.45, 3.50, and 3.64, respectively. Log10 reductions for SP abdom-
inal and inguinal prepped sites at 10 minutes, 30 minutes, and 6 hours were 2.18, 2.19, and 2.77; 2.78, 2.63, and 3.15, respectively.
Conclusion: Microbial reductions from abdominal-inguinal PC prepped sites were significantly reduced (P , .05) compared with
baseline, exceeding the FDA log-reduction criteria for a preoperative topical skin preparation. Compared with baseline, microbial
reductions at the SP-prepped abdominal-inguinal sites were significant (P , .05). SP abdominal-prepped sites met the FDA log-
reduction criteria; inguinal sites, however, failed to meet expected FDA log-reduction criteria at 10 minutes postpreparation. The
PC-treated inguinal sites at 10 minutes, 30 minutes, and 6 hours post-skin preparation demonstrated significantly greater micro-
bial reductions than did the SP-treated inguinal sites (P , .01). (Am J Infect Control 2007;35:89-96.)
Postsurgical site infections are associated with sig-
nificant morbidity and mortality, especially in high-
risk patient populations.1-3 The probability of a patient
developing a postoperative surgical site infection (SSI)
is influenced by selected intrinsic and extrinsic risk fac-
tors present at the time of surgery.1,4-7 It is estimated
that 750,000 SSIs occur in the United States each
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year, resulting in increased patient morbidity and
mortality, 3.7 million extra hospital days, and costing
.$1.6 billion in excess hospital charges each year.6

The fundamental cornerstones for reducing the risk
of SSI includes (1) exquisite surgical technique, (2)
timely and appropriate antimicrobial prophylaxis,
and (3) effective and persistent skin antisepsis.

What constitutes an effective preoperative skin
antiseptic is clearly defined within the Food and
Drug Administration (FDA) document ‘‘Tentative Final
Monograph for Healthcare Antiseptic Drug Products.’’8

The purpose of the preoperative skin antiseptic is to
reduce rapidly (within 10 minutes of application) the
numbers of both transient and resident microorgan-
isms within the surgical field prior to a wound incision.
It appears equally important that microbial regrowth
be suppressed for the duration of the surgical proce-
dure and beyond, ie, the antiseptic exhibit persistent
89

mailto:edmiston@mcw.edu


90 Vol. 35 No. 2 Edmiston et al
antimicrobial properties. According to the FDA docu-
ment,8 the treated skin sites cannot have microbial re-
bound growth greater than baseline levels at 6 hours
postapplication of the skin-prepping agent to be la-
beled a preoperative skin preparation.

Two of the most commonly employed active compo-
nents in preoperative skin preparation antiseptics are
chlorhexidine gluconate (CHG) and povidone iodine.9 It
is generally recognized that CHG, although comparable
with the povidone-iodophors in terms of spectrum of
antimicrobial activity, exhibits superiority in terms of a
prolonged activity on the surface of the skin.1,10,11 This
confers an obvious advantage, especially for long surgical
procedures involving area of high surface colonization
and humidity such as the inguinal or axillary regions.

The present article discusses the results of a matched-
pair, bilaterally randomized, open-label, parallel clinical
trial involving 2% CHG delivered by a polyester preoper-
ative skin prepping cloth and a 4% CHG formulation de-
livered via a standard gauze application. In this trial, the
preoperative skin preparation procedure was employed
to assess the microbial reduction from baseline levels
over the course of 6 consecutive hours. Two anatomical
test sites were evaluated in this study: the inguinal region
(moist site) and the abdominal region (dry site).

METHODS

Study participants

Prior to subject enrollment, the test protocol was
reviewed and approved by a qualified institutional re-
view board, and informed consent was obtained from
all study participants. Potential volunteers were ex-
cluded from study if they (1) were medically diagnosed
as having diabetes, hepatitis, autoimmune disease,
organ replacement, or a medical/surgical implant; (2)
were currently undergoing any antibiotic therapy; (3)
were using antibacterial/medicated soaps, shampoos,
lotions, or antimicrobial deodorants or powders or
any other compounds known to affect the normal
microbial populations of the skin; (4) using chemically
treated hot tubs or swimming pools or ultraviolet
tanning beds; (5) had tattoos, dermatoses, abrasions,
lesions, or other recurrent skin disorders within 6
inches of the treatment site; or (6) were pregnant
females. Subjects were advised not to shave the
anatomical (abdominal and inguinal) test sites within
5 days of application of the test materials and were re-
quired not to bathe or shower within 48 hours prior to
their sampling times. The 2 treatments were assigned
randomly to the abdominal and inguinal sites of each
subject, such that one was applied on one side and the
other contralaterally. Thirty overtly healthy volunteer
subjects completed the protocol, and their collected
sample data were used in the analysis of the study.
Test methods and sampling procedures

Upon tentative acceptance into the study, the skin
surface of subjects was baseline sampled bilaterally
at 2 anatomic sites: the abdomen near the umbilicus
and at the inguinal crease of the innermost aspect
of the upper thigh. Microbial samples were collected
using a sterile stripping fluid, including product neu-
tralizers (SSFN), employing the cylinder cup scrub sam-
pling method.8 The product neutralizer’s effectiveness
in inactivating the antimicrobial activity of the pro-
ducts was verified prior to the evaluation.12,13 A mini-
mal microbial population of 5.0 log10 colony-forming
units (cfu)/cm2 skin surface at the moist inguinal site
and 2.5 log10 cfu/cm2 skin surface at the dry abdominal
site was required for continuation in the study. Within
7 days following the screening baseline, a baseline
sample of each test site was again performed, and the
2 test agents were randomized to each subject so that
one agent was applied to one side of each subject,
and the second to the remaining side. Specific sam-
pling sites at the inguinal and abdominal regions
were assigned randomly for each of the 3 posttreat-
ment sample times (10 minutes, 30 minutes, and 6
hours), according to a computer-generated randomiza-
tion statistical software algorithm.

Product application

The 2% CHG-impregnated polyester disposable
preparation cloth (PC) was applied to the designated
test site using a vigorous back-and-forth motion for
1.5 minutes. The PC was then turned over, and the
1.5-minute application procedure repeated. The 4%
CHG reference skin preparation (SP) was applied lib-
erally to the site with gauze for 2 minutes, excess
CHG was then blotted, using a sterile gauze, and a
second application of 4% CHG was spread over the
sampling site for an additional 2 minutes. Following
the second application of 4% CHG, the excess mate-
rial was blotted with sterile gauze.

Sampling procedure

Ten minutes after product application, the intended
sample sites were sampled using the cup scrub sam-
pling procedure. At the sampling time, a sterile stain-
less-steel cylinder (inside area of 3.46 cm2) was held
firmly to the skin surface, 2.5 mL of SSFN was carefully
instilled into the cylinder, and the skin massaged for 60
seconds, using a sterile rubber policeman. The SSFN
was aspirated with a pipette and transferred to a sterile
test tube. A second 2.5 mL of SSFN was instilled into the
cylinder, the process was repeated for 60 seconds, and
both aspirated samples were pooled. This process was
repeated for sampling times 30 minutes and 6 hours.
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Following collection of the 30-minute sample, a sterile
gauze and fenestration dressing was secured to ingui-
nal and abdominal study sites, protecting the region
from extraneous contamination until the final samples
were collected at 6 hours postpreparation. All samples
were immediately processed upon collection.

Microbial populations recovered from the samples
obtained from abdominal and inguinal sites were de-
termined by spiral-dilution plating and spread plating
in duplicate aliquots using tryptic soy agar containing
product-neutralizing agents. As required, diluted ali-
quots were spiral and/or spread plated in duplicate on
tryptic soy agar with neutralizing agents. All postprep-
ped samples were processed by spiral plating in dupli-
cate using tryptic soy agar with neutralizing agents.
Microbial plate counts were enumerated after incuba-
tion at 308C for approximately 72 hours.

Data handling

The number of viable microorganisms recovered per
cm2 sample site were determined using a conversion
formula of the volumetric value of the sample suspen-
sion into the number of cfu per cm2 using the following
transformation:

M 5
F 3

+ xi

2
3 102D

A

where
M 5 number of microorganisms recovered per cm2,
F 5 total number of mL SSFN added to sampling

cylinder, in this study, F 5 5,
+ xi

2 5 average of the duplicate colony counts used
for each sample collected,

D 5 dilution factor of the plate count,
A 5 inside area of the cylinder in cm2, in this study

A 5 3.46 cm2.
The M values were in exponential scale. To use linear

statistical methods, the M values were presented in
log10 scale, termed the R, or recovered values, R 5

log10 M. The data sets were evaluated using exploratory
data analysis procedures to assure that they were log10

normal.14 No outliers were present, and no significant
gaps in the data were observed. The data were not
skewed, and variances were stable.

Descriptive statistics were calculated and confi-
dence intervals determined for baseline and postappli-
cation microbial recovery between study materials,
using the Minitab (Version 14) Statistical software (Min-
itab Inc., State College, PA). Matched-pair t tests were
used to compare the PC and SP treatments directly.

The sample size (n 5 30) was assured to detect
differences of 0.5 log10 between the 2 treatments
evaluated at a 5 0.05 and b 5 0.20. The statistical for-
mula for that computation is as follows:

d 5

ffiffiffiffiffi
s2

d

n

r
tða=2; n21Þ1 tðb=2; n21Þ

where
d 5 detection level in log10 value 5 0.5 log10. The d

provides the sensitivity of the test. Hence, the test can-
not detect true differences between products less than
d but can for differences equal or greater.

s2
d 5 variance of the difference between the test and

reference products.
n 5 sample size 5 30.
a 5 type I error rate 5 0.05. The probability of stat-

ing that the treatments were different when they were
not is 0.05.

tða=2;n21Þ5 tð0:025; 29Þ5 2:045

b 5 type II error rate 5 0.20. The probability of
stating that the treatments were equivalent when
they were not is 0.20.

tðb=2; n21Þ5 tð0:10;29Þ5 1:311:

Because both products were assigned to each sub-
ject, a matched-pair Student t test was employed to
compare them at each of the 3 postapplication sample
times (10 minutes, 30 minutes, and 6 hours) at both test
sites. The statistic used was as follows:

t 5

�d
Sdffiffiffi

n
p

where
�d 5 the average difference between test and control

products for each subject, +ðxPC 2 xTPÞ
n , where xPC 5 poly-

ester cloth, and xSP 5 4% CHG treatment

Sd 5 standard deviation of the di s,
ffiffiffiffiffiffiffiffiffiffiffiffiffi
+ di 2 �d

n 2 1

q
n 5 sample size 5 30.

RESULTS

No study subjects experienced any adverse events in
either the 2% CHG-PC or 4% CHG-SP arms of the study.

Microbial reductions from baseline comparison:
Descriptive statistics

The mean microbial reductions from baseline at
the inguinal sites for both treatments are presented in
Fig 1, and those for the abdominal site are presented
in Fig 2. The mean microbial counts from inguinal sites
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at baseline and postapplication of 2% CHG using the
polyester preoperative skin PC as well as the 4% CHG
SP are presented in Tables 1 and 2. Baseline microbial
counts from the inguinal sites were equivalent in both
groups: 2% CHG PC 5 6.15 log10 cfu/cm2, and 4% CHG
SP 5 6.16 log10 cfu/cm2, respectively. At 30 minutes,
60 minutes, and 6 hours postapplication, there was a
3.45, 3.50, and 3.64 log10 reduction in microbial counts
compared with baseline (6.15 log10 cfu/cm2) in the 2%
CHG-PC prepped sites (Table 1, P , .05). In the inguinal
sites that received the 4% CHG SP, there was a 2.78,
2.63, and 3.15 log10 reduction in microbial counts at
10 minutes, 30 minutes, and 6 hours postapplication,
respectively, compared with baseline (6.16 log10 cfu/cm2;
Table 2, P , .05). The results from the 2% CHG-PC
skin-prepped inguinal site exceeded the FDA criteria
for preoperative skin preparations of a 3 log10 reduction
in microbial counts from the inguinal site at the re-
quired 10-minute postapplication time interval and
did not return to baseline within a 6-hour time frame
as required by the FDA. Although the log10 reduction
for inguinal sites prepped with 4% CHG SP was statisti-
cally significant (P , .05) at 10 minutes, 30 minutes, and
6 hours compared with baseline, the reduction in mi-
crobial counts did not meet the specific FDA criteria
for preoperative skin preparations (a 3.0 log10 reduction
from baseline) at 10 minutes.

Tables 3 and 4 report the mean microbial counts
from abdominal sites at baseline and 10 minutes, 30
minutes, and 6 hours following application of 2%
CHG PC and 4% CHG SP. Mean microbial recovery at

Fig 1. Mean microbial (log10) reduction from
baseline in inguinal sites using 2% CHG-impregnated
polyester cloth (C2) compared with traditional 4%

CHG bottled surgical skin prepping agent (C3) at 10
minutes, 30 minutes, and 6 hours postapplication.
baseline in abdominal sites prepped with 2% CHG
PC and 4% CHG SP were similar, 3.36 log10 cfu/cm2

versus 3.51 log10 cfu/cm2, respectively. In the 2%
CHG-PC-prepped abdominal sites, there was a 2.50,
2.33, and 2.54 log10 reduction from baseline (3.36
log10 cfu/cm2) at 10 minutes, 30 minutes, and 6 hours
postapplication, respectively (Table 3, P , .05). The 4%
CHG-SP-prepped abdominal sites demonstrated a re-
duction from baseline (3.51 log10 cfu/cm2) of 2.18,
2.19, and 2.77 at 10 minutes, 30 minutes, and 6 hours,
respectively (Table 4, P , .05). Both the 2% CHG-PC-
and the 4% CHG-SP-prepped abdominal sites exceeded
the FDA criteria for preoperative skin preparations of
a 2.0 log10 reduction (compared with baseline) in
microbial recovery following application of the study
antiseptic agents to the abdominal test sites. The
mean microbial counts in the 2% CHG-PC sites were
similar to those observed for the abdominal skin sites
prepped with 4% CHG SP.

Microbial reduction from baseline:
A direct comparison between
PC and SP treatment groups

A direct comparison was made between treatment
groups at the 10-minute, 30-minute, and 6-hour time
points in both inguinal and abdominal sample sites.
Use of the 2% preoperative skin preparation cloth in
the inguinal sites resulted in a significantly greater
log10 microbial reduction at all time intervals (10 min-
utes, P , .000001; 30 minutes, P , .0001; and 6 hours,

Fig 2. Mean microbial (log10) reduction from
baseline in abdominal sites using 2% CHG-

impregnated polyester cloth (C2) compared with
traditional 4% CHG bottled surgical skin prepping
agent (C3) at 10 minutes, 30 minutes, and 6 hours

postapplication.
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Table 2. Mean microbial counts (log10) following application of 4% CHG surgical skin preparation agent to the inguinal site

Sample Sample size Mean Standard deviation 95% Confidence interval Log10 reduction from baseline*

Baseline 30 6.16 0.43 6.01-6.32 N/A

10 Minutes Postprep 30 3.38 0.94 3.03-3.73 2.78

30 Minutes Postprep 30 3.53 0.77 3.25-3.82 2.63

6 Hours Postprep 30 3.01 1.10 2.60-3.42 3.15

*Calculate by subtracting mean postpreparation values from mean baseline value.

Table 3. Mean microbial counts (log10) following application of 2% CHG-impregnated surgical cloth to the abdominal site

Sample Sample size Mean Standard deviation 95% Confidence interval Log10 reduction from baseline

Baseline 30 3.36 0.45 3.19-3.53 N/A

10 Minutes Postprep 30 0.86 0.85 0.54-1.17 2.50

30 Minutes Postprep 30 1.03 1.06 0.63-1.42 2.33

6 Hours Postprep 30 0.82 1.09 0.41-1.23 2.54

Table 4. Mean microbial counts (log10) following application of 4% CHG surgical skin-prepping agent to the abdominal site

Sample Sample size Mean Standard deviation 95% Confidence interval Log10 reduction from baseline

Baseline 30 3.51 0.57 3.30-3.72 N/A

10 Minutes Postprep 30 1.33 1.09 0.93-1.74 2.18

30 Minutes Postprep 30 1.32 1.29 0.84-1.80 2.19

6 Hours Postprep 30 0.74 1.01 0.36-1.12 2.77

Table 1. Mean microbial counts (log10) following application of 2% CHG-impregnated surgical cloth to the inguinal site

Sample Sample size Mean Standard deviation 95% Confidence interval Log10 reduction from baseline*

Baseline 30 6.15 0.34 6.03-6.28 N/A

10 Minutes Postprep 30 2.70 0.82 2.39-3.00 3.45

30 Minutes Postprep 30 2.65 0.89 2.32-2.98 3.50

6 Hours Postprep 30 2.51 1.04 2.12-2.90 3.64

*Calculate by subtracting mean postpreparation values from mean baseline value.
P , .01) compared with the 4% CHG traditional skin
preparation (Table 5A–C). There was no significant dif-
ference in the log10 microbial reduction in abdominal
prepped sites between the 2% CHG skin preparation
cloth compared with the 4% CHG traditional skin
preparation at any of the time points postapplication
(Table 6A–C). It is possible that the relatively low base-
line microbial recovery (2% CHG PC 5 3.36 log10 cfu/
cm2, and 4% CHG SP 5 3.51 log10 cfu/cm2) prevented
adequate discrimination between the 2 treatment
groups.

DISCUSSION

Reducing the microbial skin burden is viewed as
one of the sentinel cornerstone practices for reducing
the risk of SSI. Over the past 20 years, numerous stud-
ies have been published evaluating the efficacy of
selected skin antiseptic agents, including various for-
mulations of iodophor and chlorhexidine-based pro-
ducts. The FDA requires that approved preoperative
skin preparations demonstrate both patient safety
and efficacy.8 Efficacy mandates that, within a clinical
trial, the drug exhibits rapid and broad-spectrum anti-
bacterial activity, resulting in a significant reduction in
microbial counts in both abdominal and inguinal skin
sites compared with (nonprepped) baseline.7 A signifi-
cant level of microbial reduction is viewed as a 2 log10

cfu/cm2 and 3 log10 cfu/cm2 decrease in microbial skin
counts at 10 minutes following application of the
topical antiseptic on abdominal and inguinal sites, re-
spectively. Furthermore, persistence of antibacterial
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Table 5. Inguinal site comparison between 2% CHG polyester skin preparation cloth and 4% CHG traditional skin
preparation at selected time points postapplication

A. Ten-minute time point

Paired t test, 10 minute, PC versus SP

N Mean SD SEM

PC 30 3.45833 0.95905 0.17510

SP 30 2.78050 1.03762 0.18944

Difference 30 0.677833 0.775266 0.141544

95% CI for mean difference: (0.388344, 0.967322).

t Test of mean difference 5 0 (vs not 5 0): t value* 5 4.79; P value 5 0.000.

P(t $ 4.79jH0 true)* , 0.00001 5 P , 0.00001.

* tr 5
�d
Sdffiffi

n
p

5 4:79

B. Thirty-minute time point

Paired t test, 30 minute, PC versus SP

N Mean SD SEM

PC 30 3.50633 0.94770 0.17303

SP 30 2.63150 0.93938 0.17151

Difference 30 0.874833 1.114347 0.203451

95% CI for mean difference: (0.458729, 1.290937).

t Test of mean difference 5 0 (vs not 5 0): t value 5 4.30; P value 5 .0001.

P(t $ 4.30jH0 true)* , 0.0001.

C. Six-hour time point

Paired t test, 6 hour, PC versus SP

N Mean SD SEM

PC 30 3.64533 1.11660 0.20386

SP 30 3.15283 1.13703 0.20759

Difference 30 0.492500 0.992608 0.181225

95% CI for mean difference: (0.121854, 0.863146).

t Test of mean difference 5 0 (vs not 5 0): t value 5 2.72; P value 5 .011.

P(t $ 2.72jH0 true)* # .011.
activity is within the mandate of the FDA require-
ments, requiring that the microbial count not
return to baseline values for at least 6 hours
postapplication.11

The CHG is an effective antimicrobial, demonstrat-
ing high efficacy in handwashing and vascular access
studies.15-18 The CHG exhibits an antimicrobial spec-
trum similar to iodophor-containing devices; however,
CHG demonstrates a persistent activity lasting several
hours on the surface of the prepped skin.1

The microbial flora associated with the inguinal
incisional site often includes staphylococcal species,
particularly Staphylococcus epidermidis, exhibiting
multiple drug resistance, capable of producing a
copious exopolysaccharide biofilm.19,20 These staphy-
lococcal strains are frequently associated with late-
onset vascular graft infections and catheter-related
bloodstream infections.20-23 The nonabrasive textural
nature of the 2% CHG preoperative skin prep cloth
(polyester) most likely promotes a gentle exfoliation
of skin cells within the prepped area, allowing for
a more thorough antiseptic effect within the immedi-
ate postapplication period. This significant (P , .05)
microbial reduction was achieved within a 3-minute
prepping period as opposed to the 4-minute surgical
prepping period with the comparator device 4% CHG.
In addition, it was noted that the preoperative skin-
prepping cloth with 2% CHG was significantly more
effective in reducing microbial counts in the inguinal
sites at 10 and 30 minutes, as well as 6 hours, postap-
plication than the traditional 4% CHG skin-prepping
agent. This was perhaps due to the delivery cloth rather
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Table 6. Abdominal site comparison between 2% CHG polyester skin preparation cloth and 4% CHG traditional skin
preparation at selected time points postapplication

A. Ten-minute time point

Paired t test, 10 minute, PC versus SP

N Mean SD SEM

PC 30 2.50467 0.82716 0.15102

SP 30 2.17817 1.09397 0.19973

Difference 30 0.326500 1.464304 0.267344

95% CI for mean difference: (20.220280, 0.873280).

t Test of mean difference 5 0 (vs not 5 0): t value 5 1.22; P value 5 .232.

B. Thirty-minute time point

Paired t test, 30 minute, PC versus SP

N Mean SD SEM

PC 30 2.33467 1.10763 0.20223

SP 30 2.19317 1.55088 0.28315

Difference 30 0.141500 2.012874 0.367499

95% CI for mean difference: (20.610120, 0.893120).

t Test of mean difference 5 0 (vs not 5 0): t value 5 0.39; P value 5 .703.

C. Six-hour time point

Paired t test, 6 hour, PC versus SP

N Mean SD SEM

PC 30 2.54333 1.02625 0.18737

SP 30 2.77017 1.03120 0.18827

Difference 30 20.226833 1.194231 0.218036

95% CI for mean difference: (20.672767, 0.219100).

t Test of mean difference 5 0 (vs not 5 0): t value 5 21.04; P value 5 .307.
than the 2% CHG itself. Notice that in the moist test
site (inguinal), which is a challenge for any product
to achieve the required 3 log10 microbial reduction
within 10 minutes, the 2% CHG cloth demonstrated
a near flat line of greater than a 3 log10 reduction
over the 6-hour period (Fig 1).

The results of this clinical study would suggest
several potential advantages associated with use of
a 2% CHG preoperative skin PC compared with
a traditional 4% CHG SP. First, the 2% CHG-impreg-
nated polyester cloth exceeded the minimal FDA re-
quirement for bacterial reduction in both the
abdominal and inguinal study sites. The data also dem-
onstrate a persistent antimicrobial activity up to 6
hours postapplication. Second, the time requirement
to achieve this log reduction occurred within a shorter
time frame (3 minutes vs 4 minutes, respectively) than
the comparator device. Third, the 500-mg equivalent
CHG contained within the polyester cloth allows com-
plete ease of use, requiring no blotting or removal of
excess CHG to facilitate drying. Fourth, the study find-
ings demonstrate a significantly greater microbial
(log10) reduction in the inguinal site at all time intervals
with the 2% CHG preoperative skin PC compared with
the traditional 4% CHG SP agent (P , .01).

Finally, the innovative design of this preoperative
skin-prepping cloth would make this device appropri-
ate for use in both in-patient and out-patient surgical
arenas. Current recommendations based on evidence-
based practice suggests that a preoperative antimicro-
bial skin preparation is beneficial in reducing the risk
of SSI.1 However, selected patients who find it difficult
to bathe (ie, orthopedic) could (individually or assisted)
use an antimicrobial-impregnated cloth to reduce the
microbial skin contamination prior to hospital admis-
sion and surgery. Additional studies comparing the
efficacy of this innovative 2% CHG preoperative
skin preparation cloth with other bottled preoperative
antiseptic formulations (with/without alcohol) are
warranted.



96 Vol. 35 No. 2 Edmiston et al
References

1. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. The Hos-

pital Infection Control Practice Advisory Committee, Guidelines for

the prevention of surgical site infections. Am J Infect Control 1999;

27:97-132.

2. Engemann JJ, Carmeli Y, Cosgrove SE, Fowler VG, Bronstein MZ,

Trivette SL, et al. Adverse and economic outcomes attributable to

methicillin-resistance among patients with Staphylococcus aureus surgi-

cal site infection. Clin Infect Dis 2003;36:592-8.

3. National Nosocomial Infections Surveillance (NNIS) System Report,

data summary from January 1992 through June 2004, issued October

2004. Am J Infect Control 2004;32:470-5.

4. Edmiston CE. Surgical site infection control in the critical care envi-

ronment. In: Rello J, Vanes J, Kollef M, editors. Critical care infectious

disease, 1st ed. Boston: Kluwer Academic Press; 2001. p. 817-31.

5. Shoemaker CP. Changes in the general surgical workload, 1991-1999.

Arch Surg 2003;138:417-26.

6. Zhan C, Miller MR. Excess length of stay, charges, and mortality attrib-

utable to medical injuries during hospitalization. JAMA 2003;290:

1868-74.

7. Seal LA, Paul-Cheadle D. A systems approach to preoperative surgical

patient skin preparation. Am J Infect Control 2004;32:57-62.

RELEVANCE TO PRACTICE

d Ease of product application via impregnated cloth
versus liberal application of antiseptic with sterile
gauze

d FDA surgical skin preparation criteria: compari-
sons at both 10 minutes and 6 hours
s dry site (abdominal) of at least a 2 log reduction
s moist site (inguinal) of at least a 3 log reduction

d Time requirement for administration resulting in
attaining the FDA-required log reduction

d Additional uses for the preoperative skin-prepara-
tion cloth for both inpatient and outpatient surgi-
cal areas

d Reassessment of preoperative skin preparation,
particularly for procedures involving moist sur-
gical sites whether of short or prolonged dura-
tion.

Judith F. English, RN, MSN, CIC
Member, AJIC Editorial Board
8. Food and Drug Administration. 21CRF Parts 333 and 369. Tentative

final monograph for healthcare antiseptic drug products: proposed

rules. Federal Register Part III, 1994;59:31401-52.

9. Crabtree TD, Pelletier SJ, Pruett TL. Surgical antisepsis. In: Block SS,

editor. Disinfection, sterilization, and preservation, 5th ed. Philadel-

phia: Lippincott, Williams, & Wilkins; 2001. p. 919-34.

10. Peterson AF, Rosenberg A, Alatary SD. Comparative evaluation of

surgical scrub preparations. Surg Gyn Obstet 1978;146:63-5.

11. Association of Operating Room Nurses, ‘‘Recommended Practices for

Skin Preparation of Patients’’ in Standards, Recommended Practices,

and Guidelines. Denver: AORN, Inc; 2002. p. 315-9.

12. American Society For Testing and Materials. E1054-02. Standard test

methods for evaluation of inactivators of antimicrobial agents. In: Annual

book of ASTM standards—water and environmental technology, 2002,

Vol. 11.05. West Conshohocken, PA: American Society For Testing and

Materials.

13. Beausoleil CM. A guide for validation of neutralizer systems. In:

Paulson DS, editor. Handbook of topical antimicrobials: industrial

applications in consumer products and pharmaceuticals. New York:

Marcel Dekker, Inc.; 2003. p. 365-76.

14. Paulson DS. Applied statistical designs for the researcher. New York:

Marcel Dekker, Inc; 2003.

15. Larson EL, Aiello AE, Heilman JM, Lyle CT, Cronquist A, Stahl JB.

Chlorhexidine gluconate. In: Paulson DS, editor. Handbook of topical

antimicrobials: industrial applications in consumer products and phar-

maceuticals. New York: Marcel Dekker; 2003. p. 117-22.

16. Larson E, et al. Comparison of different regimens for surgical hand

preparation. AORN J 2001;73:412-32.

17. Pereira LJ, Lee GM, Wade KJ. The effect of surgical handwashing rou-

tines on the microbial counts of operating room nurses. Am J Infect

Control 1990;18:354-64.

18. Gradsch EA, Mitchell DJ, Hooper J, Turnidge JD. In-use efficacy of

a chlorhexidine in alcohol surgical rub: a comparative study. ANZ

J Surg 2004;74:769-72.

19. Maki DG, Ringer M, Alvarado CJ. Prospective, randomized trial of

povidone-iodine, alcohol, and chlorhexidine for prevention of infec-

tion associated with central venous and arterial catheters. Lancet

1991;338:339-43.

20. Levy ME, Schmitt DD, Edmiston CE, Bandyk DF, Krepel CJ, Seabrook

GR, et al. Sequential analysis of staphylococcal colonization by body

surface cultures on patients undergoing vascular surgery. J Clin Micro-

biol 1990;28:264-9.

21. Edmiston CE. Prosthetic device infections in surgery. In: Nichol RL,

Nyhus LM, editors. Problem in general surgery: surgical sepsis 1993

and beyond. Vol 10. Philadelphia: JB Lippincott Co; 1993. p. 444-68.

22. Crnich CJ, Maki DG. The promise of novel technology for the preven-

tion of intravascular device-related bloodstream infection. I. Pathogen-

esis and short-term devices. Clin Infect Dis 2002;34:1232-42.

23. Towne JB, Seabrook GR, Bandyk D, Freischlag JA, Edmiston CE.

In situ replacement of arterial prosthesis infected by bacterial biofilm:

long-term follow-up. J Vasc Surg 1994;19:226-35.


	Comparative of a new and innovative 2percnt chlorhexidine gluconate-impregnated cloth with 4percnt chlorhexidine gluconate as topical antiseptic for preparation of the skin prior to surgery
	Methods
	Study participants
	Test methods and sampling procedures
	Product application
	Sampling procedure
	Data handling

	Results
	Microbial reductions from baseline comparison: Descriptive statistics
	Microbial reduction from baseline: A direct comparison between PC and SP treatment groups

	Discussion
	References


