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In the United States, aqueous povidone-iodine (PVP-I) has, for
many years, been the most widely used antiseptic for cleansing
arterial catheter and central venous catheter insertion sites.1 Based
on a pivotal study by Maki et al2 demonstrating chlorhexidine glu-
conate (CHG) to be more effective than PVP-I in reducing
catheter-related infections, the U.S. Centers for Disease Control
(CDC) published its 2002 Guidelines for the Prevention of
Intravascular Catheter-Related Infections which, in part, stated
that “a 2% chlorhexidine-based preparation is preferred.”3 That
same year (2002), the first formulation containing a combination
of CHG and an antiseptically effective concentration of isopropyl
alcohol (IPA; 70%) was introduced in the United States (Chlo-
raPrep®, 2% CHG+70% IPA; Enturia, Inc., Leawood, KS).

Since that time, a significant number of studies have been
published reporting superior efficacy and/or cost savings with
CHG versus PVP-I formulations.4,5,6,7,8,9 As a result, many profes-
sional standards and guidances now recommend the use of CHG
over PVP-I.3,10,11,12,13,14

However, it is important to note that the studies referenced
above compared a combination CHG+IPA formulation with for-
mulations containing PVP-I alone. Given the widely recognized,
substantial effectiveness of alcohol, including the CDC consider-
ing it “the most effective and rapid-acting skin antiseptic,”15 and
its undoubted contribution to the effectiveness of formulations in
which it is included, the prevailing conclusion from these studies
that formulations containing CHG are superior to those contain-
ing PVP-I, whether alcohol is present or not, is erroneous.

Maki et al2 demonstrated that aqueous 2% CHG is more
effective than aqueous PVP-I in reducing catheter-related
infections, and the studies referenced above demonstrate that
2% CHG combined with 70% IPA is more effective than aque-
ous PVP-I. However, while formulations containing a combi-
nation of PVP-I and alcohol have been available for some time
with documented enhanced efficacy over formulations con-
taining either PVP-I or alcohol alone,16 to the author’s knowl-
edge, this article is the first to report results from studies
directly comparing products containing a combination of PVP-
I and alcohol (ExCelAP

®, 7.5% PVP-I, 72% IPA; Aplicare, Inc.,
Meriden, CT) with products containing a combination of CHG
and alcohol (ChloraPrep®, 2% CHG+70% IPA, Enturia, Inc.;
Leawood, KS).
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Abstract

While antiseptic products containing a combination of chlorhexidine gluconate and isopropyl alcohol (CHG+IPA) have gained in
popularity over the past several years in preparing and maintaining vascular access sites, the data used to support their use over
products containing povidone-iodine (PVP-I) have been based solely on comparisons of aqueous CHG or CHG+IPA to aqueous
PVP-I alone. No studies have compared aqueous CHG or CHG+IPA to PVP-I+IPA or aqueous PVP-I preceded by IPA. When com-
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als (ASTM), the safety and efficacy of PVP-I+IPA was found to be less irritating and faster acting than CHG+IPA; both PVP-I+IPA
and CHG+IPA demonstrated persistence for 7 days.
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Regulatory Considerations
From a clinical perspective, antiseptic formulations can be

used for a variety of purposes including health-care personnel
hand washing, surgical hand scrubbing, patient preoperative skin
prepping, and catheter site maintenance. However, it is impor-
tant for clinicians to understand that not all antiseptic products
are approved or should be used for all of the above indications.

Indications and Active Ingredients
The U.S. Food and Drug Administration’s (FDA) Tentative

Final Monograph (TFM) entitled “Topical Antimicrobial Drug
Products for Over-the-Counter Human Use; Tentative Final
Monograph for Health-Care Antiseptic Drug Products”17, defines
a patient preoperative skin preparation as “a fast-acting [rapidly
kills microorganisms] broad-spectrum [kills a wide spectrum of
microbial species] persistent [suppresses regrowth of remaining
micro-organisms] antiseptic-containing preparation that signifi-
cantly reduces the number of micro-organisms on intact skin.”17

In this TFM, the FDA lists those active ingredients which it clas-
sifies as “generally recognized as safe and effective”17 (Category
I) for preparation of the skin prior to surgery. They are: 
• Ethyl alcohol or ethanol (EtOH) 60% to 95%;
• Isopropyl alcohol or 2-propanol (IPA) 70% to 91%;
• Iodine topical solution U.S.P. (aqueous); contains between

1.8 and 2.2 g iodine (I2) and between 2.1 and 2.6 g sodium
iodine (NaI) in each 100 mL of solution;18

• Iodine tincture U.S.P.; essentially Iodine Topical Solution,
USP, where half of the water has been replaced with ethyl
alcohol;18 and

• PVP-I 5% to 10%; a solution of PVP-I containing between
85% and 120% of the labeled amount of iodine (I2).19

For formulations specifically containing PVP-I, the FDA rec-
ognizes patient preoperative skin preparations as a broad cate-
gory which includes preparation of the skin prior to surgery and
other applications such as skin prepping prior to injection,
catheter site care, and intravenous site preparation.17 With the
exception of formulations containing between 60% and 95%
EtOH or 70% to 91% IPA which can be indicated for use “for
preparation of the skin prior to an injection,”17 the TFM does not
address other active ingredients (eg, tincture of iodine, CHG) for
these additional indications. 

Because the TFM recognizes Category I ingredients includ-
ing PVP-I ranging in concentrations between 5% and 10%, and
IPA in concentrations between 70% and 91% as generally safe
and effective for preparation of the skin prior to surgery, no
agency approval is required prior to marketing.

Formulations indicated for preparation of the skin prior to
surgery containing active ingredients other than those listed
above as Category I (ie, those that are not recognized as gener-
ally safe and effective and specifically excluded and therefore
not applicable to the TFM; eg, CHG) can only be marketed in
the United States after receiving approval from the FDA for spe-
cific indications through the New Drug Application or Abbrevi-
ated New Drug Application (NDA, ANDA) process.

Testing
All testing reported herein was conducted at Bioscience Lab-

oratories (Bozeman, MT). This is one of the top three indepen-
dent testing organizations recognized by the FDA as qualified to
carry out the studies described.

Safety Testing
Background

Regardless of how effective an antiseptic formulation might
be, it is important that the formulation be safe for the duration
of its intended use. For topical antiseptics, skin irritation poten-
tial is a key safety parameter to be evaluated. 

Antiseptic products intended for repeated applications (eg,
catheter site maintenance where the product may be applied
weekly for many months), are required by the FDA to either
pass a 21-day cumulative irritation study consistent with the pro-
tocol described below or submit results obtained during actual-
use clinical trials demonstrating the product is sufficiently
nonirritating to be used repeatedly.

Twenty-One Day Cumulative Skin Irritation
Purpose

The purpose of this test was to determine whether the skin
irritation potential of a combination PVP-I+IPA formulation
(ExCelAP; Aplicare, Inc., Meriden, CT) is suitably nonirritating
to allow for repeated use. 

Methodology
Consistent with FDA’s guidance for skin irritation and sensiti-

zation testing of generic transdermal drug product,20 approximately
0.02 mL of the combination PVP-I+IPA formulation was applied
to contralateral paraspinal regions of the upper back of 30 human
subjects. Before occlusion with a Finn Chamber,21 the formulation
was applied wet to one site and allowed to completely air dry on a
second site. A positive control (0.1% sodium lauryl sulfate solu-
tion) was applied wet to a third site.

All test sites were occluded with a Finn Chamber for 23 ± 1
hours. Following exposure, sites were scored for irritation using
a standardized scale:20

• 0 = no evidence of irritation; 
• 1 = minimal erythema, barely perceptible; 
• 2 = definite erythema, readily visible; minimal edema or

minimal papular responses; 
• 3 = erythema and papules;
• 4 = definite edema, etc.

The procedure was then repeated on the same test sites an
additional 20 times (over 20 days). Site treatment was discon-
tinued when a score of greater than 3 was reached. 

Pass/Fail Criteria
A test product is considered to have passed if fewer subjects

are discontinued by virtue of having an irritation score of greater
than 3 when treated with the test product than those discontin-
ued when treated with the positive control (ie, the test product
must be no more irritating than the positive control).
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Results
The percentage of subjects discontinued after exposure to the

combination PVP-I+IPA formulation when applied and allowed
to dry was 76.6%; when applied and occluded wet, it was 80%.
96.7% of subjects exposed to the control product were discon-
tinued.

Discussion
The combination PVP-I+IPA formulation, when applied

either wet or allowed to dry, was nominally less irritating than
the positive control and is therefore considered by FDA stan-
dards to have a skin irritation potential within acceptable limits
for a repeated use product.

Although no CHG+IPA combination formulation was
included in this study, excerpts from FDA’s “Medical Review”
of Enturia, Inc.’s New Drug Application for ChloraPrep (NDA#
20-832)22 strongly suggest that the product did not pass an eval-
uation of its potential to cause irritation similar to the one
described here. On page two under item three of this document,
the reviewer states, “The combination product appears to be too
irritating to be used under occlusive dressings. In any resubmis-
sion of this application, information/data must be presented
which establish the safety of such use, given that the irritancy
and sensitisation testing suggest that the product would be unac-
ceptable to the patient when used under occlusion.”22 On page
14 of the document, the FDA reviewer states, “ChloraPrep
demonstrated a relatively high potential to cause irritation and
sensitization reactions in predictive skin testing. It scored much
higher in irritancy testing than Hibiclens [remaining text
redacted by FDA]. Concern was also voiced that repeated use
could exacerbate the irritation/sensitization possibilities.”22

Finally, at the top of page 15, the reviewer states, “These con-
cerns have been satisfied by the decision to indicate the product
for use as a patient preoperative skin preparation. This is a one
time use [remaining text redacted by FDA]. Thus, while the
product is irritating, its intended indication does not prohibit its
use. The margin of safety available to the patient under these
[one time use] conditions is acceptable.”22

Data from the ChloraPrep Clinical Compendium23 published by
the manufacturer provides no information to the contrary. In the
study reported, the products tested were only applied to the skin
three times over a five-day period versus 21 times over a 21-day
period. More important, the final formulation containing both 2%
CHG and 70% IPA was not tested. Conclusions about the irrita-
tion potential of a formulation cannot be drawn from tests of its
individual ingredients—the final formulation itself must be tested.

Discussion and Conclusions
These results demonstrate the suitability of the 7.5% PVP-

I+72% IPA formulation for repeated topical antiseptic use; no
published data could be found to support repeated use for the
2% CHG+70% IPA formulation. 

Efficacy Testing

Study 1
Study 1 compared a product containing a combination of

7.5% PVP-I+72% IPA with a product containing the combina-
tion 2% CHG+70% IPA as patient preoperative and pre-
catheter/catheter site maintenance skin preparations.

Purpose
The purpose of this study was to evaluate the relative perfor-

mance and suitability as a patient preoperative and pre-
catheter/catheter site maintenance preparation a product
containing a combination 7.5% PVP-I+72% IPA formulation
(ExCelAP triple swabsticks; Aplicare, Inc., Meriden, CT) and a
product containing a combination 2% CHG+70% IPA formula-
tion (ChloraPrep 3 mL; Enturia, Inc., Leawood, KS) when
applied per their labeled application directions.

Methods
In accordance with FDA’s “Good Clinical Practices”24 and con-

sistent with protocols described in the TFM and/or by the Ameri-
can Society for Testing and Materials’ Standard Test Method for
Evaluation of Preoperative, Precatheterization, or Preinjection
Skin Preparations (ASTM E 1173-01),25 after Institutional Review
Board approval, healthy human subjects between the ages of 18
and 70 were recruited and, for a 14-day pre-test period, provided a
personal hygiene kit for exclusive use during the course of the
study. In addition, subjects were instructed to avoid the use of med-
icated soaps, lotions, shampoos, deodorants, and so forth, as well
as skin contact with solvents, acids, and bases. Subjects were also
instructed to avoid using ultraviolet tanning beds or bathing in
antimicrobial-treated (eg, chlorinated) pools and/or hot tubs.
Finally, subjects did not shave the anatomical sites to be tested dur-
ing the five days prior to being treated with the test products and
did not bathe or shower within the 48 hour period prior. This reg-
imen allowed for the stabilization of the normal microbial flora of
the skin. During the latter portion of the week of the pretest period
(at least 48 hours prior to the test day the following week), hair on
the sampling sites was clipped.

Two anatomical sites were used: the inguinal area (groin; 8-9
subjects) and the abdomen (7-10 subjects). For the patient pre-
operative skin preparation evaluation, inguinal site sampling was
performed immediately (within 30 seconds of drying), and at
approximately 6 and 24 hours post-product application. For the
patient precatheter/catheter site maintenance skin preparation
evaluation, abdominal sites were sampled 24 hours, 48 hours,
and 7 days post-product application.

Test products were randomly assigned to subjects, such that one
test product was applied to one side, and another one to the other
side of each subject. Just prior to product application, microbial
samples were taken at each of the various anatomical sites using
the Cylinder Sampling Technique.26 This technique involves
removing microorganisms from the skin using a small, flexible,
rubber spatula and liquid recovery medium. From these samples,
the baseline count of microorganisms on the skin was determined.
Prepping was then performed with the assigned products and
application directions and the sites were then sampled again at the
various post-prep time points.

Application instructions for the combination 7.5% PVP-
I+72% IPA product on inguinal sites was to use a back and forth
prepping procedure for 40 seconds with the first two swabsticks
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(allowing the prepped area to dry after the use of each swab-
stick) and then painting the prepped area using the third swab-
stick and allowing to dry. The combination 2% CHG+70% IPA
product was used per the product’s application instructions (ie,
“Use repeated back and forth strokes of the sponge for approxi-
mately 2 minutes. Completely wet the treatment area with anti-
septic. Allow the area to dry for approximately 30 seconds. Do
not blot or wipe away”27). 

Application instructions for the combination 7.5% PVP-
I+72% IPA product on abdominal sites was to use a back and
forth prepping procedure for 30 seconds with the first two swab-
sticks (allowing the prepped area to dry after the use of each
swabstick) and then painting the prepped area using the third
swabstick and allowing to dry. The combination 2% CHG+70%
IPA product was used per the product’s application instructions
(ie, “Use repeated back and forth strokes of the sponge for
approximately 30 seconds. Completely wet the treatment area
with antiseptic. Allow the area to dry for approximately 30 sec-
onds. Do not blot or wipe away”27).

Pass/Fail Criteria
According to the TFM, an antiseptic product is considered to be

an effective patient preoperative skin preparation for “moist”17 sur-
gical sites (eg, groin) if, when used according to the labeled direc-
tions, it achieves a 3 log10/cm2 reduction in microorganism
populations within 10 minutes post-product application and main-
tain those populations below baseline for at least six hours.17 For
“dry”17 surgical sites (eg, abdomen, subclavian), it must achieve a 2
log10/cm2 reduction in microorganism populations within 10 min-
utes post-product application and maintain those populations below
the original, pre-treatment baseline for at least six hours.17

While preparation of the skin prior to insertion of a catheter
is considered a patient preoperative skin preparation, catheter site
maintenance is not addressed in the TFM as a separate indica-
tion with specific performance criteria, and the ASTM standard
test method25 (not recognized by the FDA) does not specify effi-

cacy standards for this use. 

Results
The product containing a combination 7.5% PVP-I+72% IPA

formulation applied as described above met the TFM require-
ments as a moist site patient preoperative skin preparation 
(3 log10/cm2 reduction within 10 minutes, not to exceed baseline
before six hours). It achieved an average initial log10/cm2 reduc-
tion of 3.23 and an average log10/cm2 reduction of 2.80 six hours
after application. The product containing a combination 2%
CHG+70% IPA product failed to achieve the required initial 3
log10/cm2 reduction to be considered an effective moist site
patient preoperative skin preparation. It achieved an average ini-
tial log10/cm2 reduction of 1.80 and an average log10/cm2 reduc-
tion of 2.57 six hours after application. 

When applied to inguinal sites per the directions described
above, the product containing a combination 7.5% PVP-I+72%
IPA formulation demonstrated significantly (p<0.05) greater effi-
cacy than the product containing a combination 2% CHG+70%
IPA formulation 30 seconds post-product application and nomi-
nally, but not significantly (p≥0.05) greater at six hours post-
product application. Log10/cm2 reductions achieved by the
product containing a combination 2% CHG+70% IPA formula-
tion were nominally, but not significantly (p≥0.05) greater than
the product containing a combination 7.5% PVP-I+72% IPA at
24 hours post-product application (see Figure 1).

When applied to abdominal sites per the directions described
above, the product containing a combination 7.5% PVP-I+72%
IPA formulation demonstrated nominally, though not significantly
(p≥0.05) less efficacy than the product containing a combination
2% CHG+70% IPA formulation at the 24 hour (mean log10/cm2

reduction of 1.84 PVP-I+IPA vs. 2.42 CHG+IPA), 
48 hour (mean log10/cm2 reduction of 2.02 PVP-I+IPA vs. 2.43
CHG+IPA), and seven day (mean log10/cm2 reduction of 1.11 PVP-
I+IPA vs. 1.86 CHG+IPA) post-application time points. Both the
product containing a combination 7.5% PVP-I+72% IPA formula-
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Figure 1. Comparison of
products containing a combina-
tion 7.5% PVP-I+72% IPA to a
combination 2% CHG+70%
IPA as “moist site”17 patient pre-
operative, precatheter/catheter
site maintenance skin prepara-
tions. CI = confidence interval;
req. = required. See text for
product information.



tion and the product containing a combination 2% CHG+70% IPA
formulation maintained microorganism populations below baseline
for the entire seven day duration of the study (see Figure 2).

Discussion and Conclusions
Microbial log10/cm2 reductions achieved by the products con-

taining either a combination 7.5% PVP-I+72% IPA formulation
or a combination 2% CHG+70% IPA formulation as applied
indicate their suitability as a patient preoperative skin prepara-
tion product. While no performance criteria are specified by
either the TFM or ASTM for products used for central venous
catheter site maintenance, both products tested maintained
microbial counts below baseline for seven days.

With one exception, no significant difference (p≥0.05) was
determined between the efficacy of the product containing a
combination 7.5% PVP-I+72% IPA formulation and the product
containing a combination 2% CHG+70% IPA formulation; the
products performed equally. However, a significantly (p<0.05)
greater log10/cm2 reduction was achieved by the product con-
taining a combination 7.5% PVP-I+72% IPA formulation on
inguinal sites immediately after product application, suggesting
the product containing a combination 7.5% PVP-I+72% IPA as
being superior to the product containing a combination 2%
CHG+70% IPA as a fast-acting antiseptic.

Study 2
Study 2 compared the antimicrobial efficacy of a product con-

taining a combination 7.5% PVP-I+72% IPA formulation with
a product containing a combination 2% CHG+70% IPA formu-
lation as a patient preinjection skin preparation.

Purpose
To evaluate the relative performance and suitability as a

patient preinjection skin preparation, a product containing a
combination 7.5% PVP-I+72% IPA formulation (ExCelAP single

swabsticks; Aplicare, Inc., Meriden, CT) and a product contain-
ing a combination 2% CHG+70% IPA formulation (ChloraPrep
Sepp®, 0.67 mL; Enturia, Inc., Leawood, KS) when applied per
their labeled application directions.

Methods
The methods used in this study were the same as Study 1

above, with the following exceptions:
1. Only the median cubital region of the arm was tested; 11-12

subjects were tested with each product.
2. Sampling was only performed immediately (within 30 sec-

onds of drying) after product application.
3. Application instructions for the product containing a combi-

nation 7.5% PVP-I+72% IPA formulation was to use one
swabstick in a back and forth prepping procedure for 10 sec-
onds and allow to dry. The product containing a combination
2% CHG+70% IPA was used per the product’s application
instructions (ie, “Use repeated back and forth strokes of the
sponge for approximately 30 seconds. Completely wet the
treatment area with antiseptic. Allow the area to dry for
approximately 30 seconds. Do not blot or wipe away”).28

Pass/Fail Criteria
According to the TFM, an antiseptic product is considered to

be an effective patient preinjection skin preparation if, when
used according to the labeled directions, it achieves a 1 log10/cm2

decrease in microorganism populations within 30 seconds post-
product application.17

Results
Both the product containing a combination 7.5% PVP-I+72%

IPA formulation and the product containing a combination 2%
CHG+70% IPA formulation, applied as described above, met the
TFM requirements to validate their use as a patient preinjection
skin preparation.
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Figure 2. Comparison of
products containing a combina-
tion 7.5% PVP-I+72% IPA to a
combination 2% CHG+70%
IPA as dry-site catheter site
maintenance skin preparations.
CI = confidence interval; req. =
required. See text for product
information.



Log10/cm2 reductions achieved by the product containing a
combination 7.5% PVP-I+72% IPA formulation applied to the
skin for 10 seconds was nominally (mean log10/cm2 reduction of
2.53), but not significantly (p≥0.05), greater than the product
containing a combination 2% CHG+70% IPA formulation when
applied to the skin for 30 seconds (mean log10/cm2 reduction of
2.37) (see Figure 3).

Discussion and Conclusions
When used according to the manufacturers’ directions, both the

product containing a combination 7.5% PVP-I+72% IPA formu-
lation and the product containing a combination 2% CHG+70%
IPA formulation can be considered effective patient preinjection
skin preparations. However, the product containing a combination
7.5% PVP-I+72% IPA formulation met this requirement using one
third the application time (10 vs. 30 seconds). No significant dif-
ference (p≥0.05) was determined between the efficacy of the prod-
uct containing a combination 7.5% PVP-I+72% IPA formulation
applied to the skin for 10 seconds and the product containing a
combination 2% CHG+70% IPA formulation applied for 30 sec-
onds; the products performed equally.

Overall Discussions and Conclusions
While making generalities about the relative effectiveness of

different antiseptic ingredients is tempting (eg, CHG is more
effective than PVP-I), it is important to understand that antisep-
tic ingredients are not delivered to the skin by themselves;
they’re delivered in products consisting of specific volumes of
distinct formulations with specific application directions. Thus,
the actual safety and effectiveness of any particular antiseptic
product is dependent on a wide variety of factors including:
1. The concentration of the active ingredient(s). In most cases,

the higher the concentration of active ingredients, the greater
the efficacy, but generally also the greater the cost and irrita-
tion potential.

2. The presence or absence of either EtOH (60%-95%) or IPA
(70%-91%). As mentioned in the introductory section of this
article, in the CDC’s most recent guidance for the prevention
of surgical site infection, states that alcohol is “the most effec-
tive and rapid-acting skin antiseptic.”15 Indeed, studies submit-
ted to the FDA as part of Enturia, Inc.’s New Drug
Application for ChloraPrep (NDA# 20-832) showed no differ-
ence in either the immediate (one minute post-product appli-
cation) or persistent (6 and 24 hours post-product application)
efficacy between ChloraPrep 2% CHG+70% IPA and 70%
IPA alone.29 Alcohol offers the additional benefit of reducing
procedure time by causing formulations that contain it to dry
more rapidly. Recognizing the benefits of including alcohol in
combination with CHG and PVP-I formulations, the 2006
Infusion Nursing Society’s Standards of Practice state “For-
mulations containing a combination of alcohol (ethyl or iso-
propyl) and either chlorhexidine gluconate or povidone-iodine
are preferred” for access site preparation (Standard 41) and
catheter site care (Standard 51).30

3. The presence or absence of various inactive ingredients (eg,
buffering and film-forming agents, surfactants, emollients, col-
orants, fragrances) included in the formulation. Many surfac-
tants and emollients deactivate certain antiseptic agents. For
example, CHG is deactivated by anionic surfactants and must
be formulated only with cationic or ionically neutral ingredi-
ents.31 A CHG formulation containing anionic ingredients
would essentially be no more effective than plain soap. pH
can also have a substantial influence on the efficacy of an anti-
septic formulation. The presence or absence of film-forming
agents which can cause antiseptic ingredients to remain in
contact with the skin for longer periods of time can influence
a product’s persistence. Thickening agents can lead to less of
the formulation running off the treatment area before killing
any microorganisms. In other words, not all formulations con-
taining the same active ingredient(s), even at the same concen-
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Figure 3. Comparison of a
product containing a combina-
tion 7.5% PVP-I+72% IPA
formulation with a product
containing a combination 2%
CHG+70% IPA formulation as
a preinjection site skin prepa-
ration. CI = confidence inter-
val, req. = required. See text
for product information.



trations, can necessarily be expected to perform the same.
4. The time the antiseptic formulation is in contact with the

skin (ie, the application time). In most cases, the longer the
antiseptic is in contact with the area being treated, the more
bacteria are killed. This, of course, typically comes at a cost
in terms of procedure time and greater irritation potential.

5. The volume of solution applied relative to the area of skin
being treated. One would not expect to be able to prep an
entire leg with 1 mL of any antiseptic formulation.

6. The manner in which the formulation is applied (eg, firm
scrubbing vs. gentle painting; back and forth motion vs. circu-
lar motion). More aggressive scrubbing allows for greater pen-
etration of the antiseptic into deeper layers of the skin where
some microorganisms exist. However, excessive scrubbing can
also lead to the skin being damaged; resulting in the creation of
an environment favorable to the regrowth of microorganisms.

7. The shape and abrasiveness of the delivery system (typically
gauze or foam-tipped applicator) used to apply the formula-
tion to the skin. Some applicators make it easier than others to
apply antiseptics to skin surfaces with varying contours such
as fingers and toes. The abrasiveness of foam applicators can
affect the extent to which an antiseptic penetrates into deeper
layers of the skin with the same level of force applied. 

8. The presence or absence of additional active ingredients and
the possible synergistic or deleterious effects between
actives having different modes of action. For example, the
study by Maki et al2 (which led to the CDC’s recommenda-
tion that “a 2% chlorhexidine-based preparation is pre-
ferred” for catheter site care) evaluated a 2% aqueous
(nonalcoholic) CHG solution, which is inherently less irri-
tating than what the FDA found a product containing a com-
bination 2% CHG+70% IPA to be for repeated use.22

As such, it is important for clinicians to understand that studies
do not compare active ingredients. Rather, they compare products
which contain specific volumes of both active and inactive ingre-
dients in specific concentrations applied with specific applicators
using specific directions for use. By manipulating the above
parameters, it is relatively easy to demonstrate that any particu-
lar antiseptic active ingredient is superior to another. Clinicians
need to be mindful of these efficacy-influencing factors and be
careful with respect to the conclusions they draw from published
studies. One, or even many studies showing that a formulation
containing active ingredient “A” is superior to formulations con-
taining active ingredient “B” do not necessarily translate to the
conclusion that all formulations containing active ingredient “A”
are superior to those containing active ingredient “B.”

The studies reported herein demonstrate that while products
containing formulations of CHG alone are generally more effec-
tive than products containing formulations of PVP-I alone, and
combination formulations containing CHG and IPA are more
effective than PVP-I alone, the particular product tested con-
taining a combination formulation of 7.5% PVP-I and 72% IPA,
and when used as described is equally broad spectrum, equally
persistent, but faster acting and less irritating than products con-
taining a combination formulation of 2% CHG and 70% IPA.

When selecting an antiseptic regime, clinicians should cer-

tainly take into account what is reported in the literature. But
ultimately, to effectively understand what products best meet
their needs, they need to carry out their own comparisons in their
own environment with their own protocols and staff.

Recommendations for Future Research
While scientifically sound, the studies reported herein were con-

ducted on a relatively limited number of healthy subjects in a con-
trolled laboratory setting. Although one would expect similar
results in actual use settings, well-designed studies that compare
the effectiveness of products containing combination CHG+IPA
and PVP-I+IPA formulations in preventing catheter-related blood-
stream infections over extended periods of time need to be carried
out. In addition, because infection rates differ widely between dif-
ferent patient populations and health-care settings, it would be use-
ful to compare the effectiveness of these combination formulations
in different settings and on different populations.
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