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THE EFFECTIVENESS OF A G-11 SOAP*

FOR THE SURGICAL SCRUB AND SKIN PREPARATION

The compound, hexachlorophene (G-11), or AT-7 [gis-
(3,5,6=trichloro-2-hydroxyphenyl) methan;], as an effective bac-
teriostatic agent in reducing the numbers of bacterial flora of
human skin has been studied extensively by Traub, et al., (1944 and
1945); and by Price, et al., in 1948, Clark and co-workers in
1947 studied this agent for its effectiveness from the standpoint
of its use incorporated in liquid soap in the preparation of the
surgeon's hands. All of the above authors felt their experiments
demonstrated that the compound G-11 did significantly reduce
numbers of skin flora. Special note was taken of an even greater
effectiveness if the persons who used a soap containing G-11 in
all daily ablutions, as well as just at the time of a scrub. 1In
1947 and again in 1949, Seastone, et al., further studied G-ll
incorporated in bar and liquid vehicles as surgical scrub agents.
These authors report favorably that the use of this agent makes
it possible to shorten the scrub time very considerably from most
modern techniques and to eliminate the necessity of using a brush

for the scrub and suggest that an alcohol rinse is unnecessary

following the scrub. They also felt that perhaps, if the soap

* The bar soap (Dial), containing 2% hexachlorophene or G-11,
was supplied by Armour and Company.



were employed routinely for the operating room scrub, it would not
be necessary for the personnel to have further constant daily con-
tact with the agent. Fuller, et al., in 1948, reported favorably
a definite reduction in numbers of pyogenic skin infections among
the inmates of an institution for mental defectives when a bar
soap containing G-11 was used by all for their daily washing and
bathing. In their paper studying G-ll in the surgical scrub,
Seastone and Brickson (1949) also investigated the compound in a
liquid soap as an effective agent for preparation of the skin
before elective surgery.

The purpose of this present work has been to further in-
vestigate the effectiveness of hexachlorophene, G-11l, incorporated
in a bar soap (Dial) as a bacteriostatic agent and to apply our
present knowledge of this compound for the surgical scrub and the
preoperative preparation of the skin. The problem has been broken
down into three separate studies which will be described and dis-
cussed individually.

PART I

This segment of the work was set up to study the effective-
ness of G-1ll incorporated in a bar soap (Dial) as a suitable bacter=-
iostatic agent for the preparation of a site for surgery. This bar
soap contains 2% hexachlorophene or G-1ll. It was compared to a soap
identical in all respects to Dial, except that it did not contain
any G-11, and to the ordinary bar wool fat soap in routine use at

this institution.



Material and Methods

The subjects of the experiments have all been patients
on the wards of the University Hospital, Nebraska College of
Medicine. Those chosen all had intact abdominal walls as regards
recent operative maneuvers. Only female patients were used because
it was not then necessary to perform a preliminary shaving of the
area as would frequently be necessary on male patients. All cul-
tures were made directly by contact of the scrubbed areas with
spot culture plates oontaining sterile blood agar.

A total of 120 patients were used in this experiment.
The technique was as follows:

1. The person executing the experiment domned sterile rubber
gloves to eliminate the factor of contamination from his
hands in all cases.

2. PFor the first 60 patients (1-60 incl.), the right half of
the abdomen of each was washed for four minutes with the
2% G-11 soap, covering an area from the right costal margin
to the midline and inferiorly to within an inch of the
pubic hair. Sterile gauze sponges and sterile water were
used to build up the lather.

3. On these same patients the left half of the abdomen, cover-
ing a similar area, was used as the control side, but the
agent or rinse varied.

a. Subjects 1 to 20 had the left side washed for four

minutes with the ordinary bar wool fat soap used
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routinely on the wards. The technique was identical
with that used for the G-11 soap. An alcohol rinse
(70% by vol.) was used bilaterally in this series.
Care was taken that the alcohol from one side did

not flood over onto the other and both sides were
carefully wiped dry with sterile towels.

Subjects 21 to 40 were washed with the same control
soap and in the same manner as above 2 and 3a for four
minutes each, but the alcohol rinse was omitted and
the abdomen wiped dry and free of lather with sterile
towels.

Subjects 41 to 60 were washed on the control side with
Dial soap not containing G-11 in place of the wool fat

soap, and again no alcohol rinse was used.

Subjects 61 to 80, inclusive, were washed on both sides of

the abdomen with the 2% G=1l1 soap, four minutes to a side;

the left was rinsed with 70% alcohol and wiped dry with a

sterile towel, while the test side, the right, was merely

wiped dry as above with no rinse used.

The remaining 40 patients (81-120, incl.) were likewise
washed only with Dial soap containing G-11 as in 4, but
the time of washing shortened to 4 minutes to the whole
abdomen. The rinsing technique also varied as follows:

d. Subjects 81 to 100 had the left side of the abdomen
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rinsed with 70% alcohol, while the right side was
rinsed with sterile water. Both were then dried with
a sterile towel.
be. Subjects 101 to 120 received an alcohol rinse to the
left side and a sterile water rinse to the right side
preceding the washing. Following this the entire
abdomen was again washed for four minutes with Dial
soap containing 2% G-11. Upon completion of the wash
the entire area was dried with a sterile towsel.
In order to evaluate the approximate numbers of bacteria
left on the skin after the above washings, comparable
areas of both sides of the abdomen were checked by the
method of Brown, et al., 1944, Using this method, small,
sterile aluminum culture cups, filled with sterile blood
agar were placed on the washed areas as indicated in
Figure 1. Eight cups were used per patient, four to each
side, and held in place by a small strip of adhesive. In
this way a cup from the one side and its comparable cup
from the opposite side were removed at thirty-minute
intervals until all were removed by the end of a two-hour
period--1l and 1A in 30 minutes, 2 and 2A in 60 minutes,
et cetera.

The cups were placed back in their Petri dish containers

as they were removed, and incubated for 48 hours at 37.5° c.

at which time the colonies on the surface of the plates

were counted,



Pig. 1. Diagram of technique.
Plates were removed at ome-half-
hour interwvals. (See text)



DISCUSSION

In the first twenty washes, Dial soap containing 2%
G-11 was compared to ordinary wool fat soap to determine which
soap was more effective in reducing the numbers of skin flora
when preparing an operative site. A 70% alcohol rinse was used
on both sides following the washing. According to the results
tabulated by us, there would seem to be very little difference
between the two soaps, certainly any differences were not signi-
ficant (Table I).

In 1947, Seastone had noted that an alcoholic solution
used as a rinse after washing in a G-11 soap seemed to reduce the
effectiveness of the G-11, perhaps by acting as a solvent that
would extract appreciable amounts of the compound from the skin
which would otherwise remain there to give a greater bacteriostatic
effect. Because of this and because of the neutral results ob-
tained by us in the first twenty washes, the next forty subjects
were washed as usual with Dial containing 2% G-11 and this com=-
pared with plain wool fat soap (Table II), and with Dial minus
the G-11 (Table III). No alcohol rinse was used on either side
but rather both sides were merely wiped dry with a sterile towel.
The results, as tabulated in Tables II and III, appear to show a
consistent superiority of the Dial soap containing 2% G~1l1 over
the other types of soaps in reducing the number of skin bacteria
following a short washing period. This would seem to bear out

the suggestion that not only is an alcohol rinse not necessary,



but also that such a rinse is actually detrimental to the pro=-
longed effects of the G-1ll compound as a bacteriostatic agent.
Keeping the above noted effects of alcohol as a rinse
in mind, the next series of twenty patients were used in an
attempt to further study this phenomenon. Here the entire abdo-
men was washed, four minutes to a side, with Dial containing 2%
G-11 and then one side only, the control side, was rinsed in 70%
alcohol. The test side was dried with a sterile towel. The
results of this experiment are tabulated in Table IV. At first
glance it appears as if our premise had been faulty because in
the early minutes of testing, 30 and 60 minutes especially, it
appears as if the alcohol rinse had actually enhanced the Dial
effectiveness. As the testing time lengthened, however, it can
be noted that the numbers of bacteria from comparable areas
became more nearly equal on an average until finally, at the end
of the two-hour period, the areas not rinsed with alcohol had,
in the majority of cases, the lower counts (Table IV)., It was
suggested by one of our group that one possible explanation for
the apparent reversal of results in the early minutes of testing
time might be that the numbers of bacteria washed up in the lather=-
ing process were being more effectively mechanically removed by
the alcoholic solution than were being removed by merely wiping
up the lather with a sterile towel. In addition, this rinse
probably also removed enough of the G-1l compound from the skin

so that by the time the two-hour period was completed the bacterial



population on the alcohol rinsed side was beginning to increase
at a more rapid rate.

We believed that further investigation along the same
lines was indicated following the above work; therefore, forty
additional patients were studied. The entire abdominal area of
20 persons was washed with Dial soap for four minutes, and follow-
ing the wash one side was rinsed with 70% alcohol, while the other
side was rinsed with sterile water and both sides were then dried
with a sterile towel. It was hoped that by these tests we might
determine how much of the differences noted above could be attrib-
uted to pure mechanical effect as opposed to a solvent action by
the alcoholic solution. Table V is a tabulation of the counts of
this series. As in the previous run, the counts made at the end
of 30 minutes of contact were lower, in general, on the side that
had been rinsed with 70% alcohol. In the remaining time segments
of this experiment, however, the counts tended in a majority of
cases to be lower from the side rinsed with sterile water. 1In
the previous run, by contrast, this effect was not so definitsly
seen until the last thirty minutes of the test period. These
results still do not give a clear-cut answer to the problem. The
alcoholic rinse, we believe, does initially remove greater numbers
of bacteria by virtue of its better wetting action. We feel, how=
ever, that these results and those of our earlier experiments,
where an aloohol rinse was used, indicate that the predominant

action of the alcoholic solution is as a solvent removing



TABLE I (With Alcohol Rinse)

The right half of the abdomen in subjects 1 to 20, inclusive,

was scrubbed with bar soap containing hexachlorophene for four minutes,

followed with an alcohol rinse.

an alcohol rinse in a single scrub.

There does not appear to be any ad-
vantage with the bar soap containing hexachlorophene when followed by

The time designates the minutes

which the culture cups were left in contact with the skin after the

washing.

same for both soaps.

The colony growths after twenty-four hours were about the

Experiment | Dial | Control}} Dial 1Control Dial | Controljf{ Dial { Control
No. 30! 30! 60" 60! 90! 90! 120! 120!
1 o* 1 3 1 2 1 35 43

2 6 16 5 8 63 6 81 1

3 12 12 12 67 118 70 112 145
4 24 71 88 116 230 247 TNTC TNTC*

5 2 40 1 67 147 184 251 269

6 1 1 33 .6 16 94 3 99

7 4 11 26 8 88 232 50 192

8 3 3 2 167 141 38 127 72

9 0] 0] 2 2 6 2 62 3
10 0 1 22 2 . 2 2 3 2
11 2 12 212 18 120 142 40 166
12 22 3 31 8 116 128 196 125
13 209 201 TNTC 269 TNTC 286 TNTC TNTC
14 5 6 31 36 177 105 89 169
15 0] 6 20 9 26 42 73 71
16 1 1 3 5 18 31 9 21
17 127 114 57 5 TNTC 61 131 90
18 77 138 15 31 224 123 193 TNTC
19 36 57 196 117 60 40 244 263
20 0 1 1 36 2 16 67 7
TOTALS | 531 695 tOGO 978 2156 | 1,850 {2,366 | 2,638
AVERAGES | 6.6 34,8 53 48,9 107.8 92,5 |{118,3 | 131.9

* Numerals in the tabulated columns refer to number of colonies
counted on each plate after 48 hours of incubation at 37.5° C.
All plates with more than 300 colonies were labelled, "too
numerous to count® (TNTC).




































ten-minute period routinely used here., Following the
scrub all rinsed their hands and arms in 70% alcohol.

b. On the second day, the subjects soaped hands and
arms thoroughly with 2% G-11 soap for ten minutes.

No brush or gauze sponges were used to build the
lather. Nails were cleaned during the first minute.
No alcohol rinse followed the scrub. The lather was
rinsed off in running tap water.

c. On the third day 2% G-11 bar soap was again used as
in (b.), but the time of soaping shortened to five
minutes. Again no brushes, sponges, or alcohol
rinse were used.

d. On the fourth day, the routine was again as in (b.)
and (c.), except the time was shortened to two minutes.

At the conclusion of all scrubs the scrubbed areas were

dried on sterile towels, and powdered and sterile rubber

gloves donned. The gloves were worn for one hour by the
subjects.

At the end of the hour the gloves were stripped off and,

using our spot culture plate technique, the approximate

remaining bacterial flora determined. One plate was ap-
plied to the palm and one to the dorsum of the hand.

Plates were left in contact for fifteen minutes, removed,

and incubated for forty-eight hours at 37.5° C. when

colonies were counted.,
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