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June 5, 1995

Dockets Management Branch (HFA-305) ~—
Food and Drug Administration, rm 1-23 Py
12420 Parklawn Drive T
Rockville, MD 20857

Re: 21 CFR Parts 333 and 369
Docket 7SN-183H.

Topical Antimicrobial Drug Products for Over-the-Counter

Human Use: Tentative Final Monograph for Health-Care
Antiseptic Drug Products.

59(116) Federal Register 31402-31452; June 17, 1994

To Whom It May Concern:

We would like to comment on points raised in the “tentative final monograph for health-
care antiseptics drug products" published in the Federal Register of June 17, 1994.
In particular, our comments are directed to the following points:
1. The number of categories and the need for expansion of the number of
categories.
2. The rational for specific performance criteria for the categories and how do
these criteria relate to the benefits received from using these products?
3. The role of the carrier in test results.
4. The assertion that there is inadequate data to support the claims of broad
spectrum activity for Chloroxylenol.

5. Finished product test methodology.
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I. THE NUMBER OF CATEGORIES AND THE NEED FOR EXPANSION OF THE
NUMBER OF CATEGORIES

The inclusion of products focused at consumers and food handlers within the general
category of antiseptic hand wash or health-care personnel hand wash appears

unreasonable.

Health-care personnel are typically exposed to a variety of potentially virulent bacteria.
As such, it is reasonable to expect that products designed for their use be effective over a
broad spectrum of activity and to have properties that provide a significant degree of

protection to the user.

In contrast, a consumer or food handler is not typically exposed to potentially wide
spectrums of bacteria. Consequently, products designed for hygienic use or focused at
specific bacteria, such as, salmonella or e-coli, should not be held to the same

requirements as product applications requiring a broader spectrum activity.

It is suggested that two new categories of products be added. One for products
considered to be consumer oriented antiseptic hand washes which are separate and distinct
from the health-care personnel hand wash category. A second category should be added
to address food handlers (including food processing, food preparation and restaurant

personnel).

The agency has recognized that a health-care personnel hand-wash is different than
surgical scrub. This recognition is apparent in the different proposed test methodology as
well as the different standards that must be met. The addition of categories for products
required to meet other requirements would be consistent with the direction the agency

appears to be taking.



The establishment of the additional categories with attendant test methodologies will allow
for a wider selection of products at the consumer level. These products would be required

to meet standards that reflect the demands required by their application.

Likewise, the establishment of a category for food handlers and restaurant workers would
enhance the selection of products for these applications. This category could build on the
current E-2 authorization system which is currently administered by the USDA. This
system has assured that products used for this application have worked effectively. With
this system in place, we have not had outbreaks of infection that can be identified with

bacteria commonly associated with human skin in the food processing and handling area.

2. WHAT IS THE RATIONAL FOR SPECIFIC PERFORMANCE CRITERIA FOR
THE CATEGORIES AND HOW DO THESE CRITERIA RELATE TO THE
BENEFITS RECEIVED FROM THE USE OF THESE PRODUCTS?

The agency has established performance criteria for the three proposed categories of
antiseptic drug products. It is not clear that the criteria are in any way able to reflect the

clinical benefits that is to be expected from the use of these products.

It is agreed that the use of a topical antiseptic drug product should reduce the risk of
infection by reducing the bacterial population on the skin. But, it is not at all clear that

this benefit is related to a one or two log reduction in recoverable bacteria from the skin.

Since the testing only measures recoverable bacteria, and not the bacteria population of
the skin, it is a substantial leap to make value judgments related to clinical efficacy based
on an arbitrary criteria related to reduction in recoverable bacteria. After all, we cannot

determine the actual level of bacteria on the skin.

It appears that the criteria were established based on data submitted on some products that

show a reduction in recoverable bacteria. But there is no evidence that the observed



reduction was adequate or even desirable. On the other hand there is no information to

indicate what level of reduction is desirable.

The question of what population of bacteria is necessary to create an infection has not
been established. Could the level be as low as 10 bacteria per square inch, or as high as

10* bacteria per square inch.

What is known is that bacteria can lead to infection. But what level of bacteria is
necessary to create an infection is not known. The total bacterial population of the skin is
judged by the bacteria that can be removed from the skin without any estimate of the
percentage of the bacteria present the removed level may represent. With these
uncertainties it is difficult to understand the basis for any numerical criteria for a products
performance. All that can be stated is that an antimicrobial cleanser that is efficacious is

preferred over a non-antimicrobial cleanser.

3. THE ROLE OF THE CARRIER IN TEST RESULTS

On page 31408 of the TFM there is the statement "Although the Category I active
ingredients currently included in the tentative final monograph are broad spectrum
independent of formulation,..." Whereas, on page 31438, there is a statement "The agency
is adding to this amended tentative final monograph a definition of broad spectrum activity
as follows: a properly formulated drug product, containing an ingredient included in the

monograph."

On page 31438, the agency is acknowledging the role of a carrier in helping define the
spectrum of activity of an ingredient. After all, the caveat, "properly formulated" does
make clear that category I ingredients can be improperly formulated so that the resulting
formulation is not broad spectrum. This is the reason that finished product testing is

necessary.




It is understood that finished product testing is required and it is recognized that the
formulation plays a very important role in the activity of a product. Consequently, the
agencies position on the inherent activity of Chloroxylenol is puzzling. The activity of
Chloroxylenol like iodine, is influenced by carriers. The agency did not characterize
polyvinyl pyrillodone as a carrier for iodine, but that is exactly the role it plays. Yet the
agency took a very different stance on the role of surfactants with other actives, such as,
Chloroxylenol. Test result for iodine in the absence of carriers such as PVP or other
surfactants in an aqueous media would be very different from the results obtained in their

presence.

4. THE ASSERTION THAT THE "AVAILABLE DATA ARE INADEQUATE TO
SHOW THE CONTRIBUTION OF CHLOROXYLENOL TO THE EFFECTIVENESS
OF A FINISHED PRODUCT." (p. 31415)

A submission by NIPA Laboratory in 1992 (ref. 1) provided data on Chloroxylenol in a
propylene glycol/water carrier with the vehicle tested concurrently, to demonstrate the
contribution of chloroxylenol. Testing was conducted against three organisms. The data
demonstrated that Chloroxylenol, at a concentration as low as 0.75% /120 or .00625%
(62.5 ppm) is bacteriostatic against the selected organisms at 10 minute or less of contact

time.

Data submitted in 1985 (ref. 2), demonstrated that Chloroxylenol, and only Chloroxylenol,
is responsible for the activity of a Chloroxylenol/propylene glycol system. In this work the
MIC's against candida albicans and tricophyton mentagrophytes was determined to be 125
ppm and 1000 ppm respectively. In other studies submitted in 1985 (ref. 3,4), the MIC's
of Chloroxylenol were determined against a variety of organism (ref. 4). Of interest is that
in ref. 3, the MIC of a Chloroxylenol/potassium ricinoleate formulation against candida
albicans was determined to be 500 ppm. A dilution of Dettol (Chloroxylenol with other
ingredients) yield an MIC for Chloroxylenol of 60 ppm. Reference 2 showed

Chloroxylenol to have an MIC of 125 ppm against candida albicans. In one case a vehicle




control was used and in the other, no control was employed but the MIC are still of the

same order of magnitude. This argues for the inherent activity of Chloroxylenol.

In yet another study (ref 5), the MBC (minimum bacteriocidal concentration) of
Chloroxylenol was determined to be 480 ppm against candida albicans. Even though this
study employed Dettol, it is clear that the common ingredient in all of these studies was

Chloroxylenol.

This is not to say that the vehicle can enhance or detract from the activity of an active. It
certainly can have an effect. But, this does not detract from the inherent activity of a

given active, such as Chloroxylenol.

In another study (ref. 6), the MIC's of Chloroxylenol in distilled water and in Dettol were
determined. While there is a demonstrable influence of the Dettol vehicle, the activity of
Chloroxylenol in distilled water is clearly evident against forty-one (41) different bacteria.
Many of these bacteria are listed in 333.470(1)(iv) of the TFM. In this study, a technique
for assessing if a bacteria can develop a resistance to Chloroxylenol was employed. The
forty-one (41) bacteria types showed little , if any, evidence of developing a resistance to

Chloroxylenol.

In two other studies found in the Hearing Clerks office (ref. 7), there is evidence that the
addition of Chloroxylenol to various preparations increased the activity of these
preparations in both in-vitro and in-vivo testing.
The data currently in the hands of the agency does support the following points:
a. Chloroxylenol does have a spectrum of activity that can be described as broad.
b. The data supporting Chloroxylenol activity represents the
inherent activity of this action.
c. There is data on Chloroxylenol contained in a variety of carriers (water,
propylene glycol/water, surfactant systems). In each and every case

Chloroxylenol was seen to provide a significant and enhanced increase in



antimicrobial activity of the system. This increase, which is directly
attributable to the presence of Chloroxylenol, speaks directly to the comment
on page 31415 (third column) of the TFM - "conclusions regarding
chloroxylenol's active contribution to the products efficacy cannot be

supported." The data contradicts this assertion.

There are several issues in connection with the testing methodology that should be

addressed.

Of significant concern is the comment that appears on page 31431 (3rd column) of the
TFM - "The agency recognizes that the list of organism to be tested may need updating to
assure that it remains reflective of current trends in the microbial etiology of nosocomial

infections. The agency intends to update the list as new information becomes available".

What is the meaning of this comment? Is it the intent of the agency to require the re-
qualification of anti-microbial active ingredient at some future date? Does this mean that a
category one ingredient may be withdrawn until it can demonstrate activity

against a new, as yet undetermined, list of test organism.

It is understood that the regulatory status of an active or finished product can be changed
when there is evidence that the data on the product cannot support its label claims. This
can be done by improved technology focused at the original intent of the product (i.e.
analytical methods, etc.). but how does the agency propose to treat actives that are
effective against one set of standard organisms proposed by the agency but may show
little activity against some future, as yet undetermined, set of proposed organisms? It is
well established that virtually any antimicrobial active ingredient will fail to demonstrate

activity against some selected bacteria.




Upon examination of proposed 333.470 several questions are raised.
a- In 333.470(1) there is the requirement that recently isolated strains or fresh
clinical isolates be used in the in-vitro testing. What does the agency propose as a
definition of "fresh" or "recent”. Does this mean that different manufacturers
may select different organisms to test their products against. If so, what would
this mean to the effort to arrive at a consistent understanding of a given active
ingredients spectrum of activity.
b- It is unclear why MIC's should be required in addition to time-kill studies.
Proper time-kill studies can yield sufficient information on both rapidity of kill
and when done at various dilution’s the minimum cidal level of the active. This
would yield more definitive information about the active as well as the
product.
c- What does the time frame presented in 333.470(1)(iv)(D) represent. Are
these contact times or sampling times? If contact times, they are not
appropriate for the intended use of these products. If sampling times, are these
times to sample after a given contact time or set of contact times?
d- The in-vivo testing requirements will often require more than 100 subjects.
Currently the cost for a glove juice study is approximately $1000 per test
subject. This increase in the number of subjects raises the cost for a study to the
$100,000 range. This will effectively prohibit small regional companies from
entering this market area. This is especially true if products for food handlers are
included since this market is served by a large number of small to mid size

regional manufacturers.

It is hoped that the agency will consider these comments in their deliberations on these

complex issues. Thank you for your consideration.

Sincerely,

Gary R. Kramzar
Corporate Vice President
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NIPA LABORATORIES, INC.

3411 Silverside Road 104 Hagley Building  Wilmington, DE 19810
Telenhone (302) 478-1522 « FAX (302) 478-4097

July 16, 1992

Dockets Management Branch

HFA-305 Food & Drug Administration
Room 1-23

12420 Parklawn Drive

Rockville, Maryland 20857

RE: DOCXET 7SN0183 - CHLOROXYLENOL

Dear Sir:

In response to the July 22, 199§ FDA notice in the Federal
Register regarding Topical Antimicrobial Drug Products for Over the
(tounter Human Use; Tentative Final Monograph for First Aid
intiseptic Drug Products, Proposed Rule (21 CFR 333 and 369).

I have enclosed efficacy data run substantially by the
protocols published in 21 CFR 333.70. These data demonstrate the
efficacy in the Bactericidal and Bacteriostatic assay at levels as
low as 0.5-0.75% Chloroxylenol BP. We, therefore, request that the
status of Chloroxylenol be changed in the final monograph from
Category III to Category I for efficacy in these applications.

Please contact me if there are any comments or questions on
this report.

Sincerely,
Gary R. Kramzar
Vice President

GEK/kb
At.tachments
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Nipa Laboratories Ltd.

Uantwit Farare, Pontypridd, Mid Glamorgan, CF38 2SN, United Kingdom
Telepnone: 0443 205311 Teiex 497111 Tetefax. 0443 207746

* 333.70 TESTING OF FIRST AID ANTISEPTIC

DRUG PRODUCTS

EVALUATION OF FIRST AID ANTISEPTIC ACTIVITY OF

NIPACIDE PX (Chloroxylenol BP Lot No. W218-1)

STUDY DIRECTOR

Ok S

J.A. Parr, PhD C.A. Seldon, HNC
Business Director - Biocides Laboratory Manager
<
S P.M. Smith, HND
Product Development
DATE: 26 MARCH 1992 Microbiologist



REPORT ON CHLOROXYLENOL (NIPACIDE PX)

FDA TESTING

Summary and Conclusions

Discussion of Results, Protocol,
Modifications.

Bactericidal/Bacteriostatic test
results.

Methods including copy of FDA
REG. and procedure used.

Neutraliser inactivation of
antiseptic neutraliser effect
on cell viability and test
organism resistance results.



SUMMARY AND CONCLUSIONS



1. SUMMARY AND CONCLUSIONS

Test were carried out on Nipacide PX (BP grade Lot No. W218-1) in
propylene glycol 60:40 water as per the test protocol of the
Federal Register/Vol. 58. No. 140. July 1991 (Proposed Rules) for
testing of first aid drug products.

Preliminary screening test of a wide range of concentrations of
Nipacide PX i.e. 0.5%, 1.5%, 2.0%, 3.0% and 3.5% was followed by
a final test of a narrow range of concentrations of Nipacide PX
i.e. 0.5%, 0.75%, 1.0%, 1.25% and 1.5%.

The bactericidal and bacteriostatic test protocols do not speci-
fically request the evaluation of the formulation without anti-

septic.

The preliminary screening test did not include the carrier system
(i.e. propylene glycol 60:40 water) without antiseptic.

The final test included the carrier system (i.e. propylene glycol
60:40 water) without antiseptic to ensure that there was no
adverse effect of the carrier system on the test species.

BACTERICIDAL ASSAY (1.2)

Preliminary screening of Nipacide PX concentrations (0.5% to
3.5%) indicated that Nipacide PX at a minimum concentration of
1.5% passed the bactericidal test criteria, however 0.5% margin-
ally failed.

Final testing of a narrow range of Nipacide PX concentrations
(0.5% to 1.5%) indicated that Nipacide PX at a minimum concentra-
tion of 0.5% passed the bactericidal test criteria.

It was concluded that Nipacide PX at a minimum concentration of
0.5% to 0.75% passed the bactericidal test criteria.

BACTERIOSTATIC ASSAY (1.3)

Preliminary screening of Nipacide PX concentrations 0.5% to 3.5%
indicated that Nipacide PX at a minimum concentration of 0.5%
when diluted 1:120, passed the bacteriostatic test criteria.

Final testing of a narrow range of Nipacide PX concentrations
0.5% to 1.5% indicated that Nipacide PX at a minimum concentra-
tion of 0.75% when diluted 1:120 passed the bacteriostatic test
gri;eria, however 0.5% Nipacide PX diluted 1:;120 marginally
ailed.

It was concluded that Nipacide PX at a minimum concentration of
0.5% to 0.75% when diluted 1:120 passed the bacteriostatic test
Criteria.



4. DISCUSSION OF RESULTS, PROTOCOL, MODIFICATIONS



DISCUSSION QF RESULTS, PROTOCOL, MODIFICATIONS

The test protocol of the Federal Register/vol.58.No.140. Jul
1991. (Proposed Rules) for testing of first aid antiseptic dru
products was followed in exact detail. (APPENDIX I)

The test protocol consists of five independent procedures, thre
preliminary tests to ensure the efficacy of the neutralise
inactivation of the antiseptic, the neutraliser effect on cel
viability and test organism resistance, and two test procedure
bactericidal and bacteriostatic.

Preliminary screening of Nipacide PX to the bactericidal tes
procedure was carried out over a wide range of concentration
i.e. 0.5%, 1.5%, 2.0%, 3.0% and 3.5% followed by final testing o
a narrow range of Nipacide PX i.e. 0.5%, 0.75%, 1.0%, 1.25% an

1.5%.

The bacteriostatic test was carried out on a 1:120 dilution o
the preliminary wide range of concentrations of Nipacide PX i.e
0.5%, 1.5%, 2.0%, 3.0% and 3.5% and the final testing range o
0.5%, 0.75%, 1.0%, 1.25% and 1.5%.

This test is valid for those antiseptics that are water solubl
and/or miscible and that can be neutralised by one of the speci
fied subculture media or that can be overcome by dilution.

Nipacide PX is sparingly soluble in water (0.03% w/v), therefor
Nipacide PX was tested in a propylene glycol 60:40 water system.

MEDIA
Tryptone Soya Broth (Oxoid CM129) with and without neutralisers.

Tryptone Soya Agar (Oxoid CM131) with and without neutralisers.
5% w/v Phenol (B.D.H.10188)

Fetal Calf Serum ( heat inactivated) (Sizma F-4135)

Sterile Water

Inactivators - added such that 5 g Soya Bean Lecithin (C.Q.R)‘
40 ml Tween 80 ((I.C.I. Surfactants) neutralisers in 1000 cm®)

IEST ORGANISMS

Staphylococcus aureus ATCC 6538 (NCTC 8625)
Pseudomonas aeruginosa ATCC 9027 (NCTC 8626)
Escherichia coli ATCC 8739 (NCTC 8545)
MATERIALS

Wippawdda 22 (ehlawesmglwmwd »x)

Lot No. wW218-1
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3, BACIERICIDAL/BACTEROSTATIC IEST RESULTIS



TEST PRQCEDURE 1.2 : BACTERICIDAL TEST RESULTS
Preliminary Test Results
a. Staphylococcus aureus ATCC 6538

Initial inoculum level 2.0x10’ colony forming units per ml

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3
0.5% Nipacide PX <10 <10 <10
1.5% Nipacide PX <10 <10 <10
2.0% Nipacide PX <10 <10 <10
3.0% Nipacide PX <10 <10 <10
3.5% Nipacide PX <10 <10 <10

b  Pseudomonas aeruginosa ATCC 9027
Initial inoculum level 4.0x10’ colony forming units per ml.

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3
0.5% Nipacide PX 4.2x104 1.3x104 3.9x104
1.5% Nipacide PX <10 <10 <10
2.0% Nipacide PX <10 <10 <10
3.0% Nipacide PX <10 <10 <10
3.5% Nipacide PX <10 <10 <10

c. Escherichia coli ATCC 8733

Initial inoculum level 1.9x10’ colony forming units per ml.

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3
0.5% Nipacide PX 4.2x103 7.5x104 9.6x10%
1.5% Nipacide PX <10 <10 <10
2.0% Nipacide PX <10 <10 <10
3.0% Nipacide PX <10 <10 <10

3.5% Nipacide PX <10 <10 <10




IEST PROCEDURE 1.2 : FINAL IEST RESULTS

a. Staphylococcus aureus ATCC 6538 ;
Initial inoculum level = 1.4 x 10’ Colony forming units

per ml.
SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3
0.0% Nipacide PX 4.9x106 3.7x10° 3.4x106
0.5% Nipacide PX <10 <10 <10
0.75% Nipacide PX <10 <10 <10
1.0% Nipacide PX <10 <10 <10
1.25% Nipacide PX <10 <10 <10
1.5% Nipacide PX <10 <10 <10

b  Eseudomonas aeruginosa ATCC 9027
Initial inoculum level = 2.2 x 10’ colony forming units

per ml.
SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3

0.0% Nipacide PX 1.5x106 3.1x106 1.9x105
0.5% Nipacide PX <10 <10 <10
0.75% Nipacide PX <10 <10 <10
1.0% Nipacide PX <10 <10 <10
1.25% Nipacide PX <10 <10 <10

1.5% Nipacide PX <10 <10 <10




c. Escherichia c¢colji ATCC 8739

Initial inoculum level = 1.3 x 10’ colony forming units

per ml.
SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3

0.0% Nipacide PX 6.4x100 1.6x10° 4.8x10%
0.5% Nipacide PX <10 <10 <10
0.75% Nipacide PX <10 <10 <10
1.0% Nipacide PX <10 <10 <10
1.25% Nipacide PX <10 <10 <10
1.5% Nipacide PX <10 <10 <10

CONCLUSIONS AND QBSERVATIONS

Preliminary test results indicate that Nipacide PX at a minimu
concentration of 1.5% passed the bactericidal test criteria
however, 0.5% Nipacide PX marginally failed.

Final test results indicate that Nipacide PX at a minimum concen-
tration of 0.5% passed the bactericidal test criteria.

It was concluded that Nipacide PX at a minimum concentration oi
0.5 - 0.75% passed the bactericidal test criteria.



Al FMhGLUNG se2 . BALRAUNIANIC TEST RESULTS
Preliminary TIest Resuylts
aureus ATCC 6538

?ﬁitial inoculum level 1.5x10% colony forming units per ml
SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3
0.5% Nipacide PX = (<10) - (<10) - (<10)
1.5% Nipacide PX - (<10) - (<10) - (<10)
2.0% Nipacide PX = (<10) - (<10) - (<10)
3.0% Nipacide PX - (<10) - (<10) - (<10)
3.5% Nipacide PX - (<10) - (<10) - (<10)

b. Pseudomonas aeruginosa ATCC 9027
Initial inoculum level 2.3x10% colony forming units per ml.
SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3

0.5% Nipacide PX - (<10) - (<10) = (<10)
1.5% Nipacide PX - (<10) - (<10) - (<10)
2.0% Nipacide PX - (<10) - (<10) - (<10)
3.0% Nipacide PX - (<10) - (<10) - (K10)
3.5% Nipacide PX - (<10) - (<10) - (<10)

c. Escherichia coli ATCC 8739

Initial inoculum level 1.5x10% colony forming units per ml.

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3
0.5% Nipacide PX - (<10) - (<10) - (<10)
1.5% Nipacide PX - (<10) - (<10) - (<10)
2.0% Nipacide PX - (<10) - (<10) - (<10)
3.0% Nipacide PX - (<10) - (<10) - (<10)
3.5% Nipacide PX - (<10) - (<10) - (<10)
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a.

aureus ATCC /538

Initial inoculum level = 1.44x10° colony forming units per ml

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3

0.0% Nipacide PX + (4.1x109) + (2.1x105) + (6.3x105)
0.5% Nipacide PX - (<10) - (<10) - (<10)
0.75% Nipacide PX - (<10) - (<10) - (<10)
1.0% Nipacide PX - (<10) - (<10) - (<10)
1.25% Nipacide PX - (<10) - (<10) - (<10)
1.5% Nipacide PX - (<10) - (<10) - (<10)
b ATCC,9027

Initial inoculum level

= 2.16x10" colony forming units per ml.

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS
Aliquot 1 Aliquot 2 Aliquot 3

0.0% Nipacide PX + (2.4x10%) + (2.9x109) + (1.0x10%)
0.5% Nipacide PX + (1.3x10%) + (2.8x10%) + (2.1x10%)
0.75% Nipacide PX - (<10) - (<10) ~ (<10)
1.0% Nipacide PX - (<10) - (<10) - (<10)
1.25% Nipacide PX - (<10) - (<10) - (<10)
1.5% Nipacide PX - (<10) - (<10) - (<10)




c. Escherichia ¢cli ATCC 8739

Initial inoculum level = 1.32x107 colony forming units per ml

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS

Aliquot 1 Aliquot 2 Aliquot 3
0.0% Nipacide PX + (5.0x109) + (3.4x105) + (5.1x105)
0.5% Nipacide PX - (<10) - (<10) - (<10)
0.75% Nipacide PX - (<10) - (<10) - (<10)
1.0% Nipacide PX - (<10) - (<10) - (<10)
1.25% Nipacide PX - (<10) - (<10) - (<10)
1.5% Nipacide PX - (<10) - (<10) - (<10)

+ growth (turbidity)

- no growth
CONCLUSIONS

Preliminary test results indicate that at a minimum concentration
of 0.5% Nipacide PX diluted 1:120 passed the bacteriostatic test
criteria while final test results indicate that 0.5% Nipacide PX
diluted 1:120 marginally failed, however, Nipacide PX 0.75%
diluted 1:120 passed.

It was concluded that Nipacide PX at a minimum concentration of
0.5 - 0.75%, diluted 1:120 passed the bacteriostatic test criter-

ia.



4. METHODS = INCLUDING COPY OF FDA REG. AND PROCEDURE USED




METHODS = INCLUDING COPY OF FDA REG AND PROCEDURE USED
4. NEUTRALISER INACTIVATION OF ANTISEPTIC

The efficacy of the neutraliser for the test antiseptic was
evaluated by pipetting 0.8 ml of the antiseptic (0.8 ml sterile
water for controls), 9 mls of culture medium containing an ap-
propriate antiseptic neutraliser and 2 mls of test culture in 50%
serum (all prewarmed at 32°C for 5 mins), into a sterile contai-
ner, which were incubated at 32°C for 10 minutes. The numbers of
survivors were then determined by serial dilution and plate
counting, using diluting and plating media containing appropriate
inactivators.

CRITERIA

Results differing by greater than 20% between test and control
cultures indicate that the neutraliser was ineffective in inacti-
vating the antiseptic.

4. NEUTRALISER EFFECT ON BACTERIA VIABILITY IEST

The effect of the neutraliser on cell viability was determined by
diluting aliquots of each test organism in culture media, without
neutraliser, (as specified in paragraph (b) (3) (i)) and in the
appropriate neutralising media (as specified in paragraph

(b)(4)).

The numbers of bacteria was determined by serial dilution and
plate counting in growth agar media containing the same neutrali-
sers.

CRITERIA

The neutraliser effect on the cell was determined by comparing
the numbers of micro-organisms growing on the media with and
without added neutralisers.

Results differing by greater than 20% indicate that at the con-
centration utilised the antiseptic neutraliser alters the deter-
mination of viable cells in the test cultures.

3. IEST ORGANISM ANTISEPTIC RESISTANCE IEST

The resistance of each test organism to phenol at 20°C (as per
A.0.A.C. 1980 "Phenol Coefficient Method") was determined to
ensure that their antiseptic resistance properties had not al-
tered substantially.

A 5% stock solution of Phenol was used to prepare final dilutions
of 1:60, 1:70, 1:80, 1:90 and 1:100.

5 mls of each dilution was inoculated with 0.5 ml culture, after
5, 10 and 15 minutes 1 x 4 mm loop full was transferred into sub-
culture media (Nutrient Broth), these were then incubated at 32°c
for 48 hours and any visible growth (turbidity) was recorded.




ACCEPTABLE RESISTANCE TO PHENOL

PHENOL DILUTION GROWTH (TURBIDITY) AFTER

5 mins 10 mins 15 mins
S. aureus
1:60 dilution + or O +or O o
1:70 dilution +oro + +
E. coli
1:90 dilution + or O +or O o]
1:100 dilution + + +oroO
B, aeruginosa
1:80 dilution +o0or O +o0or O o}
1:90 dilution + + +

growth (turbidity)

no growth




TEST PROCFDURES 1 METHOD 1
1. Method validation

This test is valid for those antiseptics that are water soluble,
water soluble and/or miscible and that can be neutralised by one
of the subculture media (specified in (b) (3) and (b) (4)) or
that can be over come by dilution.

Nipacide PX is sparingly soluble in water (0.03% w/v) therefore
Nipacide PX was tested in a propylene glycol 60:40 water system,
(i.e. water soluble).

2. Bactericidal Assay Procedure

iml of serum 1 ml of approprlate test culture and 8 mls of test
antiseptic (all prewarmed at 379 for 5 minutes) were transferred
to sterlle containers (plastic universals), mixed and incubated
at 32°C for 10 minutes.

Triplicate 1 ml aliquots were removed and the numbers of surviv-
ing bacteria were determined by serial dilution, in media con-
taining appropriate neutralisers, and plate counting using pla-
ting media containing appropriate neutralisers.

CRITERIA

A first aid antiseptic drug i.e. Nipacide PX must decrease thg
numbers of bacteria per ml by a factor of not 1less than 10
within 10 minutes of challenge at 32°C in the presence of 10%
Fetal Calf Serum (inactivated).

3. Bacteriostatic Assay Procedure

1 ml of serum, 1 ml of appropriate bacterial test culture and 8
mls of test antlseptlc at its recommended use concentration, (all
prewarmed at 32°C for S5 minutes) were transferred to sterile
containers (plastic universals) and mixed well.

Triplicate 1 ml aliquots of these test mixtures were transferred
into 100 mls of medla without neutralisers these were then mixed
and incubated at 32° for 48 hours. The numbers of surviving
bacteria were determined by serial dilution media containing
appropriate neutralisers, and plate counting using plating media
containing appropriate neutralisers.

CRITERIA

A 1:120 dilution of the formulated drug product in growth medium
without neutralisers must preve § an increase in the numbers of
organisms from an inoculum of 10° organisms of test culture when
incubated at 329C for 48 hours.






| 1 NEUTRALISER INACTIVATIONS OF ANTISEPTIC
' PRELIMINARY TEST RESULTS

a. 2% Nipacide PX in Propylene Glycol $60:40 water

TEST SPECIES COLONY FORMING UNITS PER ML AT:-

ZERO 10 MINS
S. aureus 4.3x10% 4.0x106
E. coli 2.8x10% 3.0x106
P. aeruginosa 6.1x106 6.8x10°

b. Control 100% Sterile water

TEST SPECIES COLONY FORMING UNITS PER ML AT:-
ZERO 10 MINS
S. aureus 4.3x106 4.9x106
E. coli 2.8x100 3.2x106
P. aeruginosa 6.1x106 7.5%105




1 NEUTRALISER INACTIVATION OF ANTISEPTIC

. TEPQCT DIFCITY Mg
PTNAT RRSULLS

a. 1.3% Nipacide PX in Propylene Glycol 60:40 water (i.e.
highest dilution tested)

TEST SPECIES COLONY FORMING UNITS PER ML AT:-
ZERO 10 MINS
S. aureus 3.9x106 3.61:1()6
E. coli 6.1x106 5.4x106
P. aeruginosa 4.5x106 4.0x106

b. cControl 2:- 100 % Sterile Water

TEST SPECIES COLONY FORMING UNITS PER ML AT:-
2ERO 10 mins
S. aureus 4.3x106 4.5}:106
E. coli 5.0x10° 5.5%x106
P.aeruginosa 4.9x106 4.3x106

€. control 1:- 60 % Propylene Glycol : 40 % water only
{no Nipacide

BX)
TEST SPECIES COLONY FORMING UNITS PER ML AT:-
ZERO 10 MINS
S. aureus 4.1x106 4.5x106
E. coli 5.8x106 6.0x106
P. aeruginosa 4.0x108 3.7x108

CONCLUSIONS AND ORSERVATIONS

Test results differed by less than 20% between the antiseptic and
the control indicating that the neutraliser was effective and

inactivated the antiseptic.




2 NEUTRALISER EFFECTS ON BACTERIA VIABILITY

EINAL IEST RESULTS

TEST SPECIES COLONY FORMING UNITS PER ML IN
BROTH BROTH & INACTIVATORS
S. aureus 4.6x106 3.9x106
E. coli 9.1x10° 8.7x106
P. aeruginosa 2.5x105 2.6x106

CONCLUSIONS AND QBSERVATIONS

Test results differed by less than 20% indicating that the anti-

septic neutraliser did not alter the determination of the viable
cells in the test cultures.



34 IEST ORGANISM RESISTANCE
PRELIMINARY/FINAL TEST RESULTS (identical)

PHENOL DILUTION GROWTH (TURBIDITY) AFTER

5 mins 10 mins 15 mins
S. aureug
1:60 dilution o o o]
1:70 dilution + + +
E. coli
1:90 dilution + 0 o)
1:100 dilution + + +

P. aeruginosa
1:80 dilution + + (0]

1:90 dilution + + +

CONCLUSIONS AND QBSERVAIIONS
The resistance of each test organism to Phenol at 20°C was ac-

ceptable ensuring that their antiseptic resistance had not al-
tered substantially.



NIPA LABORATORIES, INC.

3411 Silverside Road 104 Hagley Building  Wilmington, DE 19810
Teiephone (302) 478-1522 « FAX (302) 478-4097

July 16, 1992

Dockets Management Branch

HFA-305 Food & Drug Administration
Room 1-23

12420 Parklawn Drive

Rockville, Maryland 20857

RE: DOCKET 75N0183 - CHLOROXYLENOL

Dear Sir:

In response to the July 22, 199§ FDA notice in the Federal
Register regarding Topical Antimicrobial Drug Products for Over the
Counter Human Use; Tentative Final Monograph for First Aid
Antiseptic Drug Products, Proposed Rule (21 CFR 333 and 369).

I have enclosed efficacy data run substantially by the
protocols published in 21 CFR 333.70. These data demonstrate the
efficacy in the Bactericidal and Bacteriostatic assay at levels as
low as 0.5-0.75% Chloroxylenol BP. We, therefore, request that the
status of Chloroxylenocl be changed in the final monograph from
Category III to Category I for efficacy in these applications.

Please contact me if there are any comments or guestions on
this report.

Sincerely,
Gary R. Kramzar -
Vice President

GRK/kb
Attachments




Determination of Minimal Inhibitory Concentration (MIC) of

chloroxylenol (PCMX) against Candida albicans and Trichophvton

mentagrophvces.

Performed by NAMSA - North American Science Associates.

Submitted by Ottawa Chemical Company.

An MIC determination was made using PCMX solubilized in

propylene glycol against Candida albicans and Trichophyton

mentagrophvtes. The results of the 2-fold tube dilution were

Candida albicans - .125 mg/ml or 125 ppm and Trichvphyton

mentagrophvtes - 1.0 mg/ml or 1000 ppm.

ceXIDE, INC.
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Material(s) Parachorometaxylenol (P@X) in Glycol Carrier Solution. Carrier Solution
without PCMX., (MIC) MG31-01

Determination of the Minimum Inhibitory Concentration (MIC) of
Parachlorometaxylenol (PCMX) against Candida albicans and Tricophyton
mentagrophytes.

I. Materials

Test tubes with closures, 20 mm x 110 mm, sterile.
Test tubes with closures, 10 mm x 75 mm, sterile.
Petri dishes, 100 mm x 15 mm, plastic, sterile.
Propylene glycol, Harleco #41101.

Pipertes, 10 ml, serological, sterile.

Pipettes, 1 ml serological, sterile.

Balance, OHaus, triple beam.

Candida albicans, ATCC 10231.

Tricophyton mentagrophytes, ATCC 9553.

Soybean casein digest bBroth (SCD), sterile.
Plate count agar (PCA), sterile.

Peptone, 0.1%, 9 mls in test tubes, sterile.
Incubator, 35 £ 2°C.

RtRuMmammy Ow >

II, Methods
A. Sample preparation:

Eight (8) grams of parachlorometaxylenol (PCMX) was added to
100 ml propylene glycol in a screw capped bottle. Sample was
shaken until PCMX was dissolved.

B. Inoculum preparation:

1. Candida albicans, ATCC 10231. A loopful of organism from
a slant culture was transferred to 10 ml of sterile SCD
broth. The broth culture was incubated at 35 - 2°C for
24 hours. Following incubation, a 1:1000 dilution was made

' in sterile water.
Cempleted__1=17-79 Tech BE

Approved DYW
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Mater:al(s) Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution
without PCMX. (MIC) MG31-01

B Inoculum preparation (cont'd)

2. Tricophyton mentagrophytes, ATCC 9553.
Several loopfuls of organism from a slant culture
were transferred to 10 mls SCD broth. The broth
culture was incubated at 35 ¥ 2°C for 24 hours.
Following incubation, a 1:1000 dilution was made
in sterile water. '

C. Range Finding MIC
( 1. Test Series:

Two series of 11 sterile tubes were prepared by
adding 9 ml of sterile SCD broth to tube #1 and
0.9 ml to tubes #2 through #11 in each series.

A 1.0 ml aliquot of the PCMX/glycol was added to
tube #1. This tube was thoroughly mixed after
which ten-fold serial dilutions were made using
0.1 ml transfers (to 0.9 ml SCD broth) through
tube #10. Tube #11 in each series received no
PCMX/glycol.

2. Control Series:

Two series of tubes were prepared as described above.
However, in the control series, the PCMX/glycol was
replaced by propylene glycol only.

3. Inoculation:

All tubes in one test series and in one control series

were each inoculated with 1 ml of the 1:1000 dilution of

C. albicans. All tubes in the seccnd test series and

second control series were each inoculated with 1 ml of
Q the 1:1000 dilution of T. mentagrophytes.

Compieted__1-=17-79 Tech BRE Approved b
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Matenal(s) Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution
without PCMX. (MIC) MG31-01

D. Final MIC - Test sample concentrations based on range finding XIC resu.

l.  Test Series:

"Two series of 11 sterile ‘tubes were prepared by adding

9 ml of sterile SCD broth to tube #1 and 0.5 ml SCD

broth to tubes #2 through #11 in each series. A 1.0 ml

aliquot of the PCMX/glycol was added to each tube and

the tubes were throughly mixed. Serial two-fold d{ilutions

were made using 0.5 ml transfer through tubes #10. Tube
(\ #11 in each series received no POMX/glycol.

All tubes iIn one test series were each inoculated with
0.5 ml of the 1:1000 silution of C. albicans. All tubes
in the second test series were each inoculated with 0.5 ml
of the 1:1000 dilution of T. mentagrophytes.

E. Inoculum Population Verification

1. The population of challenge organism present in each
1:1000 dilution used to inoculate all tube series was
determined using standard pour plate count technique
in PCA, Plates were incubated at 35 - 2°C for 48 hours.

Compietec 1-172-78 Tech BH Approved DVM
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INCORPORATED
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Matenalls) Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution
without PCMX. (MIC) MG31-01

RESULTS:
Tube 1 2 3 4 5 6 7 8 9 10 11 -~ Cornrrol
POMX ) 8 x| 8 x| 8 x!|8x}8x|8x}sg 8 x| 8
mg/ml 8 |10-1 ho~2|10-3 |1o~4 |10-5| 1076 |10-¥| 1078} 10-3 0
‘ - - + + + +
C._albicans + * * M +
( TI. mentagrcphytés - + + + + +! + + ! + + +
Tube : 1- 2 3 4 5 ' 6 7 8 9 10 11 - Control
1 xil1x|1 1l x 1
Glycol 2 10 | 1 |1 h5-2 ho-3 ho-d ho-S ho-® ho-? h3-% 0
C. albicans + + + + + + + + + + +
T. mentagrophvteg + + + + + + + + + + +
= =
+ = Growth
-~ = No Growth
Compteled 1-17-79 Tech BH Approved by, =
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Materals) Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution
without PCMX. (MIC) MG31-01

Tube 1 2 3 4 5 6 7 8 9 10 11 - Contro:
POMX
mg/ml 81 4| 2| 1| o0.500.25/0.129 .06 | .03 | .015 0

-1 -1 -1 -1 -1 -1 -1+ + + +

g. albicans

( T. mentagrophytes| - -~ - - + + + + + + +

+ = Growth

- = No Growth

o

¥
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Material(s) Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution
without PCMX. (MIC) MG31-01

Plate Count Results: Dilution for Total Plate Count
-1 -2 3 - o s
C. albicans 1:1000 dilution - 10 10 10 10 10

Thus, the 1:1000 dilution contains approximately 4,700 organisms/ml.

( T. mentagrophytes 1:1000 dilution 1071 1072 1073 107%™

202 14 2 0 0

Thus, the 1:1000 dilution contains approximately 2,020 organisms/ml,

DISCUSSION:

The above data indicate that parachlorometaxylenol in propylene glycol
inhibited the growth of the test organisms at the following concentration:

Candida albicans - <125 mg/ml (125 ppm)

Tricophyton mentagrophvtes - 1.0 mg/m1 (1000 ppm)

@ °
~—
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. Judis, J. 1958. From the University of Toledo for Ottawa

Chemical Company.

A comparison of in vitro activity of a 17 PCMX formulation

with Isodine when tested against Candida albicans and Trichomonas

vaginalis,

Antibiotic Assay Cylinder Technique:

measurement recorded

The zone sizes recorded are
measured in an old-fashioned
Zone
way. They should at least be
cylinder doubled. Cylinder width not
known. This means that 5 ml
at 177 PCMX solution gives at

least a 22 minimum zone size.

Phenol coefficient-type values were determined for various
dilutions of PCMX. Dilutions of PCMX in water or Isodine in
water were tested for growth on subculture after a timed

exposure of 5, 10 or 15 minutes.

The same procedures were used for the determination of phenol-

coefficient type values for Trichomonas vaginalis.

Both PCMX and Isodine (Iodophor) had about the same activity

against C. albicans, but only PCMX was active against T. vaginalis.

IEXIDE, INC.
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27
UNIVERSITY OF TOLEDO
TOLEDO, OHIO 43605
COLLEGE OF PHARMACY April 10, 1958

Report to:

Re:

Dr. Sol Boyk

Ottawa Chemical Division
700 N, Wheeling Street
Toledo, Ohio 43605

A comparison of the in vitro activities of PCMX (1% PCMX, 3,2%
potassium ricinoleate in water) and Isodine (PVP - Iodine) against
Candida albicans and Trichomonas vaginalis,

ACTIVITY AGAINST CANDIDA ALBICANS

Test orcanism: The test organism used was Candida albicans ATCC

10231, reported as having been originally isolated
from a clinical case of pneumonia, It was carried
on Sabouraud's maltose agar and incubated at 37°C
for growth,

Testina technicues and results:

1.

Antibiotic assay cylinder technique, A prelininary survey of the
ability of the two compounds to inhibit the c¢rowth of Candida
albicans was done using glass antibict:ic assay cylinders placed
on seeded Sabouraud's maltose agar, The growth from a 24 hour
slant of Candida albicans was washed off with 10 ml. of sterile
distilled water and 1 ml, of the suspension used to seed 100 ml.
of melted Sabouraud's maltose agar {brought to 48°C). Plates
were poured with the seeded agar and when the latter hardened,
sterile antibiotic assay cylinders were placed on the agar,
Approximately 0,2 ml. of various dilutions of PCMX and Isodine
were placed in the cylinders and the plates were incubated at
37°C for 48 hours before reading.

Results:

The results obtained are given in the table that follows,
The size of the zone was determined as t-e distance fron
the edge of the cylinder to the adjacent edge of the zone.



Table 1,

Activity of PCMX and Isodine against Candida albicans as
determired by the antibiotic assay cylinder technique,

Dilution of Size cf Dilution of Size of
POMX zone ISCDINE Zone
ml, of 1% ml, of ml, of ml, of
PCMX water ISODINE water
5.0 0 11 mm, 5.0 0 2 mnm,
2.0 3.0 O mm, 2.0 3.0 O mn,
1,0 4,0 Q mm, 1,0 4,0 Q mm,
0.67 4,33 O mm, 0,67 4,33 C mm,
C.50 4,53 Q mm, 0. 50 4,50 0O mm,
0,25 4,75 0 mm, 0.25 4,75 O mm,

Conclusions: This technique could not yield a satisfactory

comparison because of the apparent inability of
the compounds to diffuse through the agar,

2. Exposure of Candida albicans suspensions to various dilutions

of the agents with subcultures *tc determire the presence of

- survivors, >

This method is similar to the official phenol coefficient
method except that a single exposure time was used rather
than subculturing at 5, 10 and 15 minutes as is done in

the phenol coefficient method. Various dilutions of PCMX
solution and Isodine were made in distilled water to give

a final volume cf S ml, ard 0,5 ml, of a suspension of
Candida albicans ATCC 10231 was added., The suspension con-
sisted either or a 24-36 hour culture in glucose-peptone
broth or the growth from a 24-30 hour old Sabouraud's
maltose agar slant suspended in 10 ml, of sterile dis-
tilled watex. The compcziticn of the glucosa-peptone

troth was as foilcws: glucose, 8 gm.,, Bacto-peptone; 2 gm.,
distilled water, 20C ml,, pH adjusted to 6,0 and 5 ml,

were placed in 19 mm, by 150 mm, test tubes, Exactly 8
minutes after the Candida albicans suspension was added

to the dilution of PCMX or Isodine, a loopful was removed
and added to a sterile tube of glucose-peptone broth, The
latter was incubated at 37°C to determine the presence or
absence of grcwth, and thus, respectively, the presence

or absence of survivors from the exposure to the particular
dilution of PCMX or Isodire, Exposure to the monilicidal
agents was dore at room temperature, (23°C)., 1In one series,
Candida albicans was exposed to aqueous dilutions of the
PCMX or Isodire while in a second series, human serum was
added to the dilutions, Subcultures of the dilutions of
monilicidal agents waz done at 37°C,

* A similar method is described by Hesseltine, H,, 1939,
Experimertal and clinical therapy of wvulvovaginal
mycoses, Am, J, Otstet, Gynecol,, 34, 429,

-2-



Results:

Series A (without serum present)

ml, of 1% PCMX or ml, of growth upon subculture when
ml, of Isodine water exposed to:

PCMX ISODINE
2.0 3.0 - -
1.0 4.0 - -
0,67 4,33 - -
0,50 4,50 - -
C.25 4,75 - -
0.10 4,90 et -
0,067 4,93 ++++ -
0.050 4,95 ++++ -
0.010 4.99 -+ -

Control +t+++
Series B (C. albicans exposed to agents
in the presence of 10% serum)

nl, of 1% PCOMX or nl, of ml, of growth upon subculture when
ml. of Isodine water serum exposed to:

PCMX ISODINE
2.0 2.5 0.5 - -
1.0 3.5 C.3 - -
0.67 3.832 C.5 + -
0. 50 4,00 C.5 + -
C.25 4.25 0.5 ++ -
0.10 4.40 0.5 ++++ ++++
0,05 4,45 0.5 ++4++ ++++

Conztrol ++++

Conclusions:

3.

Candida albicans, under the above test canditions, is killed

by much higher dilutions of Isodine than PCMX (in terms of the
solutions used here), However, under more physiological con-
ditions, such as in the presence of serum, the monilicidal
powers of Isodine are ccnsiderably reduced and night even be
more significantly reduced in the presence of tissue or

other body fluids, although this would have to be demon-
strated,

The ability of Candida albicans to qrow in the presence of

various anounts of PCMY or

Isodine,

Glucose-peptone broth was tubed in 5 ml, amounts and the in-
dicated volume of 1% PCGMX or Isodine solution was added to the
tube of broth. The iroculum consisted of 0.1 ml, of a sus-
pensicn of the growth on a 24 hour old Sabouraud's maltose agar
slant culture (incubated at 37°C), in 10 ml, of sterile, dis-
tilled water, After ircculation, the broths were incubated

at 37°C for 24 hours and re-examined for growth at the end of
48 hours, Longer incubation did not change the results.

«3-



IT ACTIVITY AGAINST TRICHOMONAS VAGINALIS

Test Organism: The culture of Trichomonas vaginalis was the C
strain isolated at Abbott lLaboratories in 1951
and was bacteria-free, It was cultured in C.
P.L.M, mediumn* and transferred tri-weekly, In-
cubation was at 37°C and the medium was supple-
mented with 10% sterile beef serum,

Method: Various amounts of 1% PCMX solution and Isodine
were added to tubes of C,P,L,M, medium, The
latter was tubed in 8,25 amounts in screw cap
test tubes., After the addition of the PCMX or
Isodine, the tubes were seeded with 0.1 m, of a
48 hour culture of Trichomonas vaginalis in the
same medium. The tubes were examined for growth
and mortility after 48 hours and 96 hours of in-
cubation at 37°C.

Results:
Tube ml, of undiluted ml, of 1:10 Isodine growth in the
Nunber Iscdine or undiluted or 1:10 dilution of presence oI:
1% PQMX 1% PCMX (diluted
with water) PCMX ISODINE
1 0.083 - - 4+
2 0.033 - ++ ++++
3 Q0,016 - +<+ +
4 - 0,083 ++++ ++ 4t
5 - O. Q16 -4 Lt
6 - 0,008 ++ it ++++
Control ++
The tubes in which therz was grovsh were exaninad
microscopically for motility of the trichomorads and
all tubes in which growth was ++++ had almost 100%
normal motility, In the case, however, of tubes 2
and 3 containing PCMX, there was not only a diminution
of growth, but also a large proportion of non-motile forms.
Conclusions: In the concentrations exanined, the PCMX solution

was capable of preventing the growth of Trichomonas
vaginalis completely in a dilution representing 1:10,CCe
of the active ingredient, PCMX (i.e., a 1:100 dilution of
a 1% solution) while the concentrations of Isodine had
no effect on the growth of this protozoan, It is pre-
sumed that the large amount (10%) of serum in the med-
ium reduced any potential trichomonostatic powers orf
Isodine but the absence of serun in any testing would
not yield results of clinical significance.

-l



Results:

ml, of 1% PCMX or Isodine growth in the

per 5 ml, broth presence of

PCMX ISCDINE

0.55 - -
c.21 - -
0.10 - -
0,05 D +4++
0.01 4+t D
0.005 bt e

Control ++++

Conclusions: Under these test conditions, the abilities of 1%
PCMX and Isodine solutions to prevent the growth
of Candida albicans were the sane,

The composition of C,P,L,M, medium is given by: Johnson, Garth and Trussell,
1943, experimental basis for the chemontherapy of Trichomonas vaginalis, In-
festation I, Proc. Soc., Expt'l Biol. and Med, 54, 245 - 249,

Subnitted by:

/s/ Joseph Judis
Joseph Judis, Ph. D,
Asst, Prof, Pharnacv

-5-



A comparison of the in vitro activity of Dettol, hexylresorcinol
and benzalkonium chloride.

Submitted and performed by Reckitt and Colman.

This work is an in vitro comparison of the activity of these
three antimicrobial chemicals. The rationale presented by

the authors was to use benzalkonium chloride (BAC) and hexvl-
resorcinol as a comparison to the activity of PCMX. They refer
to the actions of the OTC Antimicrobial Panel in placing both

BAC and hexylresorcinol in Category I as a skin wound cleanser.

These two chemicals then were selected because of their Category
I status, which had not been given to any ingredients in the

t

antimicrobial review for "antisepsis,” or in fact, for use as

any other specific antimicrobial product definition.

The concentration of the chemicals used were: Dettol, 4.8%;

hexylresorcinol, 0.1%7 in 30X glycerol; and 17 aqueous BAC.

A variety of microorganisms, including fungi, were grown in
appropriate media and prepared in suspension for testing. A
fairly standard procedure using éoubling dilutions of the
antimicrobial chemical after drop inoculation was used to
indicate activity by determining the tube with a level of
antimicrobial which inhibited growth (7 days for bacteria;

21 for fungi).
Killing dilution of the chemical was determined by inoculation

of dilutions. After 5 and 10 minutes, subculture aliquots

were removed, neutralized and incubated.

cAIDE, INC.
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Both 5% and 20% serum was added to the test diluent solutions

for the determination of the killing dilution above.

The comparison in activities occurs as might be expected.

Pseudomonas aeruginosa is a difficult organism for all of the

chemicals. The fungi vary, but the activity of PCMX against
the fungi is clear. PCMX is not inactivated as badly in the

presence of 20% serum as the two other chemicals.

One should remember that the basic theory of MIC (minimal
inhibitory concentration) as an indication of activity is that
the MIC value is that concentration which inhibits growth (a
hangover from antibiotic effectiveness and therapy because
most antibiotics are bacteriostatic and are effective in this
mode). When examining data on skin disinfection or degerming,
the killing concentration or time-to-kill data are really
more meaningful. Because BAC is essentially a bacteriostatic
chemical, the MIC values are used comparatively. Furthermore,
the inactivation of BAC with organic material is legendary

and well documented.

From the data derived from this éomparison, PCMX can certainly
be regarded as an active antimicrobial, even in the presence

of high organic loading (20% serum).

EXIDE, INC.
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Summary

A comparison of the antimicrobial 2 ::ivi‘:_/ c’ Detiol, nexylrasorcinzt
and benzalkenium Chioride L*as be an macsa., All thra2 2gents show
good antimicrcebdizl activity 2z2inst 2 wide rangzs of micro-organmisms.
Howevw‘, the azdition of crganmic matter ccnsxdera:l_/ macuczs the

sivity ¢f bermzalkenium chlorid

-
Detiol and hexylresorcinol are alsc inactivatac by organic matiar bul
not to suthn an extant 28 Terzalkeniurn chlerida,



Ins-oduztion:

So far very fe~ compcunds have been placed (n Catagzary 1 by the
F.D.A. None have besn approved for skin antisassis but hexylrescrzingt
and benzalkenium chloride are two antimicrcs al azenis whicr nava )

-

bezn agporaoves for use 2s skin wound clazrsers. :

The F.D.A, racuire caa comearing tne sucmitiad agent je. FCAMX
with knewn antisactizrizl compeunds., Naxvirzszcromnel and benzalkeric—

enlorice seemad legical cncices for czrmzarative ourscsas.

A przgramme sfwerk was devissd comparing the act vt’y cf FChX,
7 [ o~ N N - . e~ - - -
hexylresor‘:mc’ anc ternzalkocnium chicriCe agzinst a2 wizs range of
—— - - . — - 3 - 3 - -
vegetztive zaciaria and fungl. The =ffect of crganic mamaer cn 2cnivity
wezs also dalarminad.
Mzaterizls znd Methacds
Mzie~izls
o o/ i .
=ttel (~.2% .‘-CtVL><>
v e : -4 . ~a
Hexylresarcinel (C.1% in 3C% glyceral)
C o 10 ;
Benzzlxkonium chlcride (15 aguaous szlutiza)
&St ¢ro2nism™s - ) ;
A Y - - e _— -~ = - N = - -~ - -
Al the zacsiz-iz excast Mycctzoieriom forwizum wear2 Zrown in suias s
ey = . - = . 2- m=mIA~ - ——— S - - =
nutrient Sron for 24 ~ours 21 ITVC. Nycoszzsiz~wem fortuitorm was
§ . = —m s _— t— m e T A m e am =y mm o - ~ e = — e
InCLCeiss "or 72 nours 2T ST, Cansisz a.oicEns wes Sulturss n el
- - -l ~ - - -~ - - g - a < P P Y
EXIm22t Sroin for 24 nours a1 37°C. Th2 IErmmEiSThvas STungt war: oeouw
-
- - - - -~ = - - - I fong - - - -
cr Satcurzud Cexiross 2gEr for ten Szys 2t 27°C. Szore sestensicos
- —- - — - - - -—- - - T e N -
wera than grezared Sy Ramcgesnizing the mycszlial mat and flitsring o7
-t M - -—
tne myczlial slameanis.
suramant of Cactaricstatic and fusgisznic =eivity
Ccouzling Zileticns of the antuimicr-cbial agenis wers cracarad in notriens
= - - - - - - - e - - - S - 2 e - - ey em o
brotn for 1me zagizriz and malt exwract sroin for ne furmgi. Eacn wass
wzs imcculatad with cmz ¢rzo of tne organism orcer t2s8f arz incuzaizss
-
- - & - = - - - N - - . T - - -
2% J77C for saven Zzys for Tma2 zecizmiz =nz Zarcgiza zisicems, T me
-

) : e mm S i m mn - o
cermaizsgryis fungl weres incuzatzc 21 270 for 2 zavs, The momume—
conceniralicn I tne anilmicrzoizal 2gant Wnicn irmiDiied ne growsh oF

- ¥ = = - - - -~ = Jem = - « -
ime CrgiEfism WwWas reccrTel, T hs resulis 2r oshovnin Jeazia 1,
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1. Minimum Inhititery Cencentration

0sm in = ml distilled waizr)

Crganism PCMX in Hexyl- Sanzzlke:
"Detrol” ressrcincl | chlecricde

Fermulation

8. cerascs 23EC0 40C0O 84 CCo
Stren, fazczlis 83C0 18000 5CCCCe
Se=2h. aureus 25C0C c2CCO =CksgoCce

Microcsccous luteus 23CC0 32C00 =hp-Jeiotel
Myco, Fortuitum 4CocCC £4CCO 5122272
Fs, zerugincsa €CC < 2CCC 2cce
Frotaus vuigzaris 13CC0 180C0 32CC0o

=. ccli 13C00 8000 32CCo

f
O
O
O

Klets. aercg. 130C0 4CC0

CancizZa =z kicans 180CC

SECCC 128CCC
I ISR, rubrum SECCC 232CCo 12ZCC0o
Microscorum canis SECCe 2I2TCo €=2CC
Tricn, intsrcizitale 48CCO 2Secce €422



‘ Killine Dilutisans  (1gm in - ml)

Takle 2; Grazm-ncsitive zacta~ia

i iz nzalkeniun
Organism Cenciticrs Benzalkenivm
. chlorice
Saphylecoceus aureus Dist. H,0 20, cce
NCTC 41€2
% serum 14,200
2C% serum 2,CC0

) Siregtscocous faeczlis DCist. H.O 2C,0C0
NCTC 8213
5% serum 18,CC0
2C% serum 2,400
- Bacillus ceray Dist, H,.C <2,CCo
<
€% serum 12,CCC
1 ]
Nicrccozous luteus . Dist. 20 g,CCo i
- ]
— —— l
NCTC 2s&= I
$% serum | £20 !
I ;
)
’ i
Mycchactarium Disz. =0 | i0,3Co
fercuitum '
NCTC 38372 9% serum ' 2,cco !
J I




Tazle 2

Gram-negztive Sacteria

Organism

Conditiors

Benzzlxkeniv

chlorice

!

|

Z—iéxyl—

rescrc

it winol’

E. coli NCTC &6

Disz. HQO

2C, CCO

12,000

5% serum 18, 0CO 4,5C0 2,208

20% serum 3,CCC < 1,CCC S.Z2CC
Prcotzus vulcaris Dist. H2O 12,000 £,CC0 7,022
NCTC 2322

5% serum 10,200 3,080 4,CCC

20% serum i2,0C0 Z,2Ce 3,120
KleZsizlla aerzgznes Cist. '2(:- 1C,CCO 4, CC20 | g,CCC
NCTC 8172 .

5% serum g, Ccco 1,720 4,220

20%: serum 3CO < 1,2C0 ' 1,8<C
Fseudomoras zerugincsz| Dist. HoO €, 000 < 1,070C gzC
NCTC 1s&s

2% serum | z,25¢ < 1,CCC ! Kiote;

: |
20% s= -_-...l, 4acc ' < 1,08C ] < 2C0




Orcanism Cenditicns Benzalkonium Hexyl- FCMX
chicride rescrcinol Dezzal
Candicz albicans Dist."Hp0 128, CC0O 32,000 2,7¢cc
£% serum 5,CC0 7,CC0 4£,08C
2C% serum 3C0 3,009 1,042
Trichoshytsn Dist. Hzo 12,0C0 3,0CC 3,122
intarcicizle )
% serum <,0C0 4.CCC z, a2
2C% serum 7,000 3,0CC <,82C
TricnooryTon Diszt. H2© 15,CC0C €,0CC £,22C
rusrem
" 836 serum 1C,cCe 4,0CC 2,320
Trichcsmyten Dist, ¥-0C 1,300 6,020 z,12%
meanzgreonyiss
2% seru < i,CCC 2,C0CC < ZCJ
Microssorum czrus ! Dist, =50 4%, CCo 3,CCcC .f Z,rzz
| |
‘l £% szrum < 5,CCC 2,000 ’ 2,zCcc




Table 3

i
3
1]
B8
3
t
5
{4
(9]
3
(1]
n
(1]
D
{)
[
(0]
-n
(@]
B}
o)
fu
)
0O
!
A
ot
(1]
B}
[ ]

% cz2rmicigal activins re

[-74
) /0 anzz2lkonit Hexyl- FCTMX |
Orcanism San KOqum Xy Ci :
serum chleorice | resorcinol Deriol
Stzrhylocececus aureus 5 | 70 17.3 22.3
NCTC 4123

20 15 <5 L 27.7

Strecioccezus fazcslis S 43 83.3 zz
NCTC €213 :

20 & <17 =
Escherichiz coli S 3.3 37.5 3E.E

N
(@]
A
[§14]
()
BRL
I
(@]
N

o
f
]
[
18]
m
[$)]
~4
0
(&)
(6]
(3]
~}

(03]
O
[¢1]
Q

>
i
(6

20

Kighksisila 22rcgenes 3 30 - 43.5 73
NCTC 8172 . ’
2c = 3 I <Z2= 7.3
| |
rs. aeruginess S S7.3 - £C
NCTC 1¢&s )
29 5.7 - <Z3
Cencica zlticzans 3 c.9 21.% 1C0
20 ‘ 0.23 e.< l 3E.3
Trichcesnytzn S JOICIC 1CC i 1CC
intzrdigitais - '
2C 8.3 1CC ’ 72.2
[ . .
* 202 :imz dilution fn distilled weter/illing dilution in serim ox 102%,




Discussion z2~2 Tonclusions

As might 52 axpectac Serzalkenium chloride shows extmemely high
bactaricsz=iic activity ex;eczally agzinst Gram-pesitive crganisms,

(OE=YE 24

However, minimum inhioitory concentrations are of littl2 praczica’

use as the Killing zcwer of an antimicredial agant is the imporent
feature.

high ‘*ac"erici:‘al acluivity against Gram=-zcesitive organisms., Howavar
the a2ddition cff organic m

Again in the atsance of organic matisr Semzzlkonium chlorize has
&tizr to the a3t sys:izm shows that
benzalxamum crlerics loses most of its antitactarizl aciivity in the

[ e Yal-T4 N
prasanca of 2C% sarum.,

Neither hexy’ scrcinol or FOMX are inzctivetad to sugh am exzant
agzinst Lot Gram-cosi-ive 2 2

n risms, FCTAMX
is comst a‘a“*‘y supericr against Cardic



Scientific information on the 'in vitro' and 'in vivo' anti-
microbial activity of Dettol as determined in the Bacterio-

logical Laboratories of Reckitt and Colman.

Dettol, which contains 4.8% para-chloro-meta-xylenol, was
tested, using a modified AOAC phenol-coefficient procedure, on

168 strains of organisms (70 gram positive and 90 gram negative).

The results are expressed in dilutions which kill the inoculum
in 10 minutes but not in 5. For topically used products,

this type of expression is better than the representation of
the minimal inhibitory concentration which reflects only the
concentration to inhibit. The values listed as the dilution
effective in killing can be calculated to give a minimal bac-

tericidal concentration.

The results show activity against a wide variety of micro-
organisms including gram negatives., The activity is maintained

in the presence of hard water or organic matter.

Both c¢linical isolates and conventional laboratory strains
were used to test. Tests were done:

1. Killing dilution in hard water with calcium chloride
calculated on the HO scale.

2. Killing dilution with organic material using 52 horse
serum.

3. Killing dilution at elevated temperature.

4. Rapidity of bacterial kill using 30-second exposure.

5. Activity against dried organisms.
Activity, though reduced, was maintained with organic material

and hard water. Elevated temperature increased activity.

JEXIDE, INC.



, 2

. In vivo antibacterial activity:

An in vivo test was performed by applying broth cultures onto
the skin of the forearm followed by the addition of Dettol
dilutions and allowing it to dry for S minutes. Following
contact time, (5 or 10 min) cultures were done using the velvet
transfer technique onto an agar surface. Extended contact
periods were later used (2 or 4 hours) to demonstrate the

persistent activity of the PCMX in Dettol.

Neutrralizers were used in these in vitro and in vivo tests.
The attached tables of results are self-explanatory, but a
chart showing dilution killing values converted to Minimal

Bactericidal Concentration (MBC) in parts per million is

attached for interest.

@ @EX!DE, INC.
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DETTOL

Irfsrmaliicn a0 the in—vitro' and

"In=vivd!

antimicretiel activiey of Deltsl as

g2termined an tha

8

nCi2riol e

Laboratzries

of Reckit: and Cblr.‘.:m. Holl,
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Summary

Dettol has becn evaluatadd against a (otal of 1€3 strains of
micro=sroainnems using & modified A, O.NA,C. phenol co=-efficiant
techymoue., OV thesy acg2risms 70 were Cran=-Lositive, 23 Grarn-
n2oztive, S cirains of fungt and one pratayusm,. Farty of the strains
were obtainad as stondard cultures from various offizial culture
colicctiors v.ivile the remawnder werce from khospital sources of
infection, )

D:ttol was fourd to be baclericide! azainst this wicde rangs
of microu-rgonisms achieving a complets kill of the 1nozulum within
10 minutes at dilutions 1n excess of tha racimmended vee~diluticn,
This activity, althougn shightly reduced, 1s mamntained at Jilutions
N excess of Lne use~dilution when Dattal 1s evaluated in the presance

of hard v.eter and organic matter,

Pseudomonas aerugindsa was lhe organism most resisiant
to thao activity of Dattol, certain strains reauired concentrations of
Detwol 1n cwzess of the uce~cilution to achieve a complete kill, Fzwover,
dried cultures of Psaudomonss a2rugirusa were rapidly killed by &
1:1C0 dilutizn of D2tiol and 2t 37°C D=uiol pussessad 2 <itling cilution of
1: €0 cgzirzt LIS orZANISmM 1N 8N aqueous System,

Higher temoeraturas (37°C) incrzised the bactericidal
activity ¢’ [2¢cuiol 2nd €ri=d crganisms were carticularly szrs.tive to
treaunent . or Ol culturas svalurtes. In sadit.on, Dertol a2 its
use-Jdiluticn v.as fournd to te repiily taciimtaidal kithing 2l mira
culture cronnisms taostzd within a ¥ mirut2,

Ina simuletz2 "in=vivo' experimeant Taettzl was found 5o
reduce the rumodzr of organisms which =ad tazn aruficially aooliad
to tre skin of hurman viiuntazrs by levels o Lenw22n 79 and 1CC3
when comparas to water.,



1. Introduction

This ceries of cxperiments was designed to evaluate the
spectrum of antibacterial activity of Dettol under a variety cf tast
conditions,



2. EXPERIMIONTAL PROCEDURES

2.1, Product

The stancard procuction formula of Dettol was used tar aughout
these expzriments.

2.2, Micro-orgonmsms and ras*hod of culture

@) Stencard Bantzrial Culturzs:

Except wheore stated, all standard bacterial cultures firom official
culture collections vvare groan in Nutrient Broth No, 2 (Cxad Lid) for
three subscauent generaticns at 27€C for 18 hours prior ta utilization A
the product evaluation scheme. The exceptions were;

(1) Staphylococcus aureus: F . D.A. cuiture broth used
of the following composition:~

Oxo1d L37 Peptone 10 gms
Sodium Qhlo-~ide 5 ¢gms

Lab Lenmco Powder 4 gms
Distilled watzr - to 1,0C3 mils
pH €.8

(2) Pscucdomonas acruginasa: D.A, culture broth usa 3
of the follos. ing compoasition;=

Eupepton2 Nc. ! 10.0 ¢mrs
Sodium chlorica 5.0 3ms
Lab-Lamco bufizr 5.0 3:ns
Oistilled watzr to 1,0C0 mis

(3) Streptscaecus zrezrscicans:  Thicglysallate ma22:um
(U.S.P.)us2d a5 thz growviit maciem, ane 4S5 Acurs
used as tivc generation tume,

(4) Corynehactorium acnes: Thioglyealiate madium
(V.S.P.)csad as thae orovih medium and 43 haurs
uscd as the gereraticn Lime.

(8) Stireotosoccus pyogenes: 43 haurs used as tne
gencration time.,

(C) Mycdbactzrium tuberculosis; Crovth was achieved
in DUbos maodium with & gincration time of saven JLys.,

(7) Salmonctla typhi:  graath was aciueved in R:ideal
Walkar Eroth (Gritiz h Standard S 1),



) Standard Funanal Cultures:

Except where stated all stancird fungal cultures from official
culture collectione were gro~n on Mall Extract Agar for 10 dzvs at
27°C. The resulting mycclium was scraped from the surface of the
plate, homoganiscd in 101 of Ringers wolution and filtered trhrougn a
sintercd glass fillzer to obtain the sporc suspension. This spora
suspensicn was utilized for product eveluation,

The excentions werge;

(1) Candica albicans: grown for three successive ganerations
in Malt Extrect broth at 379C for 18 hours.,

(2) Pityrosporum ovzle: growmn on agar of the following
compssition for 5 days at 27°9C.:.~

Malt Extract Agar 60 g

Ox-bile 20 g

Tween 40 10 ml

Glycerol mono-olecate 2.5¢g

Distilled water 1,000 ml
[P

The growth 48 scraped off, Niltared to remove agar lumps
and resuspended in 10 ml of Rungers sclution.

) Hospital laslates

Detiol has zlsd been avaluazad aczinst a wide range of rmcro-~
organisme isclatzd from outor2aks of uf22lion 10 rospitals, Sxcaot
where statel all nesoital teolatas vere cultures 1N the same Mmoo um
used for the standard orrgamisms 7or one gereration of 18 hours at 37°C.
The excentisns were;

(1) Haa2molylic Sireptzccect., Theose organisms warea
culturad JdiraCt 1NtD C2Cck23 M2t F2r 18 Mours at
379C and then transfarred t5 Harsz-flesh brata For
18 hours at Z7°C.,

The idantificaticn of all organisms t28t2d was canfirmed using tha

procedure of Cuven ane Steale (Jlantification of Medical Bacteria, Cameridg:
Universily Fress 19€3)

2.3. Evalurtion of ir-vitrd antibzctzria!l zctivity

) Killing Diletion in distilled awater

The kilhing Sillution of the product is dafincd as the oxtnt by
which tihve produ-t may be dilutad and you stll kil the test orgaaviam

wilivy 10, bLut not $, Nunutes. Tie Mathod follue s that of thne A LO.AC,



phensl co-cfficicnt and has been modificd only A so far that other
organizms 1N addition to those normally recomniunded have also
becn tosted,

A serics of five dilutions of D:itol, each of five mls
were r~sds in distilled water 10 starile containers and placed 1n a
watcr bath at 20°PC. 0.5 ml of test culture was cddtd to each
dilution. Th2 mixiure was agitated and loopfuls removed aftar 2 and
10 munates contact ume and transferrcd 1nto a suilable sub=-culiure
medium contaiming 0.3% Lecithin and 3% Tween 80 (LCTW 20) cs
neutrelizaer, )

Racterial sutculturcas were incubated at 37°C for 48 nours
excent for Mycatocterium tuberculcsis where the 1ncubation pzirriad
was 21 cdays., Funzal sub-cultures were incubatad at 27°2C for t2n
days.

®) Killing Dilution in Hard Water

The method follows the procedure described above except
that cilutions of Dittol were prrepared 1n nard water ecuivalent ta
300 pran calcium chlc™idz calculated on the World Health Organ:satizcn
Scale.

(<) Killing Dilutiza in the oresence of organic mot2rial

The methad follov s the procedure doscribaed above axcant
that dilutions of Dettol were preparad in 3% serum (Horse Serurs,
Oxoid Lid.)

d Killing Diiction 2t elavated temoeratera
13

Tine method faollocws tha procacure describad abova except
that the peaduct dilutione are maintained at 37°C.

(e) Rz=idity of SBaciericidnl Activity

S ml quantities cf the spacified Dettol dilution, Jiluted with
eithcr scfi wator, S serum or 2,.32% Cl2od, were mawiniaired at eC2C
in a vvatem tain, 0.5 ml cf a tnird gene~2t1an broth cultura 3F tne
OrQaNnism uNa2r test 1s add3ad to the 5 mi of product, mixed, 2rc
subcultures akan w:ta 2 clatignum 1000 2t 30 sccond intervals (1~
subcultura broth contairing neutralizer. Tne suiculter2 oroth &3
incubatod et S7°C for S 2ays.

o) Blactaricigil activaty aQainst dried drctninms

Third g2nzraticn cultures of Staphylscscous avreus (NCTC 41€63)
and Foucionwanas doruginocs (NCTC 1700) v.are grevn in the Doprapriats

AUl nt be-th o annticd Lo the Flat bottons: of a cormes of glarsn tuLas.,

ATter roraoving the (xcens Mlaid with & Pt wre P lte, e tuab, o weerse




1

dricd for 3 hours at room temperature, then the flat bottoms of the
tubas were immersad in either 1:40 or 1:100 Dettol dilutions, At
intervals of %, 24, 5, 10 and 15 minutes the tubos were removed
and waschad for 15 ceconds in tap water. The tubes were then
presscd unto nutricnt 2nar plates for 10 seconds and removad.
Altcr incubation for 48 hours at 37°C Uie numbar of colonies on
the agar plate were counted,

A sunilar experiment was alzo conducted where the culture
organissn vias mixed with millc (final cancentration 20% v/v) baiare

anplynsg to the flat bottoms of the serec of glass tubes,

2.4, Evaluation of 'in-vivo' antibactarial activity

Four equal sizelzones (1.5" diameter) were marked cut on
the forezarms of human volunteer subjects. These areas were
infected with ona drop (0.02 ml) of a nutrient broth cultura of tha
test organism which was spread evenly cver the test zone. The
arcas were allowed to dry for five minutes. The dilution of Dettol
under test (t~o drops,0.04 ml) was applied to the zones and spread
evenly over the area with a stertile g.ass rod., V.ater was applicd
to the control areas.,

After 5 or 10 minutes ccntact time, a sterile velvet pad
was used to transfcr the remaining Micrao=-ora*nisms frern the sidn
to the surizce of an agar plate containing 0,33% Lecithin and 3% Tween
80 as neutralizar, The number of colznies v.hich doveloged oA tna
plate afte. incucatizn for 48 nours at 376C was counted, and tse
percanteca raluciicn in the nurmber of vicble drganisms was calzulazad
by comparison with control areas treatad with water,

In orcdar to tliustrata the cersistant off2ct of Detzol 2n he
skin the abeve method was modified, The marked out arezs on -2
forcarm wira2 subjict o tr2atmen: ~ith Dettsl (or walsr n the cuntrol
situation) for 2 or 4 Acurs Daifsr2 irfzction of tha sites wita ti Last
culture. Tiha carczaniage reducticn aftar a 5 MINUtas CCRLLCE tirme ~2as
ceterminad Ty ne velvet fad ransias teC-nigus, as in the praviaes
experimant,

2.5, Evaliation of 'in-vit~2' Trickemoracical Activity

A series of diluticns of Detwol ware przpared in Jdistilicy
viater and 1 ml antoums olacsd 1in sterite t.h2s plugged vaith cctizn
wool. Esach tibd2 was iroculatad with 1 mil of Trichacmonas veginalis
contining o, 4C0,0C0 Flagallates ser mi. Five strains of Trichomenas
were ucld and Lo inoculums coniared largs numoars of healiy
trichemonads, Thars gk of grovth occurred at two days incub2tion

in all strzing excoot strains X, Strains X aroa more slovly and the
inoculum uscd in this iInstance was thrde days old.



The tubes of Dettol and culture were murxecd thoroughly ¢ nd
left at room temperature for 1 hour, After intervals of 2 muirutss,
10 minutes and 1 hour a sample ¢f the contants of each tube was
examincd microcsanically to assiss the condition of tive trichomoracds,
Ccentrol wi:ices, one centaiming 1 ml of distilled water aond 1 ml of
ino~ulum 2nd 2ne containing 1 Ml of 1noculum alonz were 1InciuZzd tn
each ek imaent,

2.G. Neutralization of Dettol

In o~dar to nullify the antibacterizl effect of Detiol it is
necessary Lo incorporate a neuiralizer into the subculture med:um,

Tveo mMinimum inhibitory cencentrations were evaluated
for Decttol alone andg Dettol cernbined with 6, 3% Lecithin and 3% Tween,
usin) the culture broth faor appropriate standard organisras as trhe
gro~th medium. lncubation was achieved for 4 cays at 27°C,



3. E_csults

3.1, Meutralizntion of Dattol in subeulture meda

Mininsum inhibitory corceantraticns were evalusted lfor Dattol,
with and vatisout the presence of 0.3% Lacithin andg 33% Twaen €0,
zoairel Stapaylocwecus aurcus (NCTC 461€3), Tre lollowing M, 1.C,
figures wzre obtaned;

Mintmium [nhibitory Connc. of Dettol

Without Neutralizer wWith Neutralizer
Staphylacescus aureus 1:800 < 1:50
Escharicna coli " 1:400 < 1:50
Salimonella typht 1.800 < 1:50

The resulls enow that the activity of Dettol 1s greatly reduced
in the prescncz of Lecitmin Tween. [n thz majority of expcriments,
Facucularly those ditermauning the killing dilction of Dettol aczinst the
test orgzrizm, 1 loopfol of Dettol/tactleria suspension 1s tranz’zrred
to 5 mil cf sudculiure Broth, Thus a diluticn factor of Y to 5C0 s
invelvzd znd cuch finnl corcerntratizns of Deatiol are more than
adeq.atzly nzutrzlized 1n the sutcultuce Broth by tne presence of
0.3% Laz'twn and 3% Tween 80,

3. 2. Killing O le
of Sternlar2 Bocaermial Coltuir2s
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The results are shovwn 1n Table 1,

Dectiol is active agzinst & wide rangz of Cram-gositive zr 3
Gram-ng3g:iva 2221218 AL CCATENIraLICrS W.oICH ar2 mora ciluts Tan
the recommendced usa=-a.lutis, Tnis activity ac~ievas a somplats kiil
within a 10 minute centact tima. The incculom of tacterial sus; ensian
to the Deticl Jilutizn contained a m:nimum of 1 x 10€ viable organisms
per ml in all cases,

3.3. Kiltlira Dilitizes of Cattal 1in Zistillag vate~ an2inst a rorg2
of Stanzard Fur=z| Culin~2s

The results are shovwn in Table 2,

Deottol 1s active at dilutions gr2ater than the usae=-Jilutian
2021NSt 12 JorMLiSods and the tvo spocies of yor st examircdd,
This activity achioves a complate kill within iz 10 munuta cantz et timve,
The inoculum of funaal spore suspensicn o0 v ast ecall suspanciia used
for eviluation contancd a muumum of 1 x 106 vizhla coares (c.tin)/v mi.,



All fungal cultures were obtained from the Institute of
Hygicn2 and Tropical Mcdicine, Landon, except Penicillium
notatum and A cperinllus fumigatus, These werce obtained from e
Conmumonwceltih Mycological Institute,

3.4, Killing dilutions of Dattel, in hard water, a“:ainst a
ranas of Siencira Boelarmal Cultiures

Previcus rcsults havz shown tiwat Dettol, diluted 1n cistilled
watar, 15 zctiva ag2inst a vids range of bacteria. In practice, of
course, disinfectaris and anticeptics are usially diluted with tan
watar which may affect the performance of the product. In this
experimsznt Dettol was diluted with hard water (equivalent to 3C0 opm
calcium chlorice) which 1s equivalent to tap water which may be
found 1n a particularly severe hard vvater araa.

The results are shown in Table 3,

The activity of Dettol is only slightly reduced in the presance
of hard water, and bactericidal activity 1S mawntaincd at reascnable
levels.

3.5. Killing Dilutions of Detisl, in the presence of organic

Malter, F321A81 8 rarge & Z1nrlfer2 Basic~ini Colteres

Antisaplic and disinfectant praducts are ofan reguirad o
exert their ant.cacizrial activity in tne presance of cady fluids,
notedly, urirz, sdrum or 5ioad. This experiment vias Sz319n2d 0
show tre effectiveness of Detiol, 1n the presance of 3% serum, sg21nst
a rangs of micre~-sirg2nisaims,

The resulls ara shov.n 1n Table %A,

As witn most products, orzanic material does Cacreasa the
activity of Detiol. As with her2 water, U115 Ja2crease n aclivity is
marginal 2nd Dzttol is stiil capeble of exerting a comptete kill azainst
the organisms undaer tes:.

3.6, Killina Dil.tions of Dettol, dilutad wn distitlat water azzurst

- - -
.

& rants of Staniira tlaciemni Suituras 2T ST o

Artiscptics, whan apslicd to the skin, arcounter a tarmoratura
some~R2l highar than that (20°C) used 1n the stancard killirg cilulicn
test procetures. With this in muind the killing Jilutians of Dettz!
3gainst & rang> of bactairia were asscssad at 376C.,

The rosults are shown in Table 4,

Dotlal possesses an tnperoved sntitacierial porformancs with
Increacin g tomparatuee, T, e seralt s obt vined from cvalo deen at



i
20°C arc likuly to undercstimate the true performance of Lthe product

at skin temperacure,

3.7. The rapidity of the bactericid:l activity >f Dcttol

The offectivence.ss of Dettal al its recommendad conceniration
can be jurtacd by the lerngth of ttme required for the Jiluticn to Kill a
test incculition of aprroximately 2 x 107 organisms wnen addead to
Dectiiol ailuicd with aithar soft water, 5% sarurn or 2,5% blaod.

.. Tho results arc shown in Table 5,

At its use~-dilution, Dattol tcieves a rapid kill of all
orcanisms tzutod, In most cases 2 complata Kill of the test inoculum
[ 4

is achieveZ vvitiin a 4 rminute period,. This occurs even 1n the presence
of 535 szrum or 2.5% blcod,

3.8. Th2 bactericidal astivity of Dottol whan acting on dried
OrJ-antiims

Most of the expariments decscritzd utilized micro-organisms
in an aqueoous environmint, Very often, antiseptics and cisinfaclants
are required o kill orgrnisms in a dried state. Occasicnally suen
orgrnisms may even bz embedded in lilnss of organic matter, In
attemetis Lo rsutesent Uhes2 conditions in the laboratory, tssts nave
bean carriad oul in wnic Y drizd filims of organisms were formed on
a glcss surfars and sub;zcied to Dettol action,

Tre recults 2re shown in Table €.
[ ]
The average time taken to kill the Jdried cultures wwas balow
5 minutes in cvzry cace., Since Staonylaccccus aureus apol2arad td

be the most resistant Srfiniem in the Sried stale,  furthar experiments,

using a film of U115 srgamism embedlel in milk, were gerformszg,
The results are shawn in Tabi2 7.

The averaga tirna for Dettol to achieve a complate kill was
increased to 21 minutes,

3.9. Killing Dilutiar
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Tvoenty thrge 1sclatas ef haemolytic sireniacocci were obtaired
from 2igt hospitals., Tha dilctions of Daitol reauired o kill the
orgInisms wer2 deotarmined by the killing dilutions tecnnique previously
described.

The raculls are shawn in Table 8 wivch also includss the
source of the culture and tivy site of isolation,



All ctrains of hucmolytic Slreptococct were very sensitive
to treatment by Dettol,

3.10, Killing Dilutions of Dettnl aagrinst strains of Pscudomonas
ao~urinae2 1solc ood from nozpital reienis

Thirty three isolates of Pseudomonas aeruginosa were cbta:ned
from fourte~n hospitals. The cultures, as scon as they ware recaived,
were aub-cultured 1nto broth, and after 18 hours, the cultures ucsed o
carry oul barttariciclal Lests by the standard technique,

The results are shown in Tabl2 9,

It is clear from these results that Pseudomonas aerusinosa
is the orcanmisin which 1s niost resisiznt to bactericical activity of
Dettol. CrF trno thirty three isolatas testad, seventean were killed
by & 1:40 Detizl within a ten muinut2 contact time, the remaining
sixteen strains required higher concenirations of Dettol to actuava
a complete ki!l of tihe inoculum,

3.11, Killina Dilutions of Detiol acz2:nst strains of Escherichia

calt te3latad frarn ~sso:il oz, -f..;

Nin2 strains of C, coli were otained from six haszitzls,
The strzirs wazre immaca:istaly sibeulin~ed into nutrient Eratn anrc
evaluated F¢2inst Detlol using the starizrd killing dilution tecrrisue.

Thre results are shown 1n Table 10.
»

All strains of £. coli were sensitive to dilutiorsof Cetiol n
excess of tn2 uz2-giluiicn.

3.12. Killing Dilutizcns ¢
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Thirty fresniy 1eolatad strains of Staphylococcus avraus
were odbtainad from the gat-ological lzbzratories of savent2en Rasoitals.
All original culteres wwo~e roc2ived On nutri2nt 22ar siopaes ard
inoculum v.era placed immoziately into culture trotn,

The results arec shwovn in Table 11,

A Stuly of tie table snaows the fairly wide varation encountered
in the rosiatnngs of ..::.r:-w'.:cocm to Dxttol, The variaticn may o2 du2
in part to L 2oncnacal ifTeronces bote eon staniwvlacocst from virisus
sources, ond un LArT D Muaer varidtions win iy test, Fiowever, it is
clecar tiaat a 17 solution of Dettal 1s canable ef killing all cut & fowv
recictonl SLeamns i 10 minutes at 209C amd Ut even the most resistant
arc lliad by a 2% solution in thas Lime.,



3.13. Killing Dilulions of Dcttsl against strains of Proteus
vulygzris isclatad from heosaital pationts

Cultures were collected over a period of six months from
a numher of FAaspitals througnaout the countey . [n all, cevanteen £trains
were collcuind from eleven differcrt hospituls., As cach culture arrived
it vias chuskad for purity and subcultured into netrient broth. In
auditicn ench culture was subcultured monthly fer six moantas ard at
the nd ¢f this time a broth culture iIMittat ¢J as hefore and the recsistance
of tho stroun tu Dottol diterminad by the killing dilution Lechnique. In
this way czol strain vweas tested immediately following rece:pt and
after six m2»aUs laboratory culture,

The results are shewn in Table 12,

The resistance of these strains was determined with Dettol
dilutzd in toth distilled water and hard water (E00 ppm). There is
little differcnce between the results 1n hard and distilled water and
variation bat. een strains 1s probzably not culside the limits of
experimenl ecror, [t is apparent that Dettol is very effective
against Preicus vulgaris and that this micro-organism is ecasily killed
by the reccmmeanded dilutions for tre product.

3.14, Jithing Dilutions of Dettnl a~zinst strains of Shigelle
Sonnel (folated oM lne NTSaL2L SnvIcINrnant

Eleven strains of Snigzlla scrnei were obtained from various
hospitals.
[}
Tive results are shosn in Table 13, tsgether with a diract
comparissr with phenol.

The results shawv Dettol to be effective in killing all strains
of Shigella o' net teste at concertrations far below the use-3iiution.
Coragared »ith pnanol, Dettol 15 approximately three timas more
effective,



4.1, The in-vivo bactericidal activity of Dettol acting on
artificially esntamirsted siaan

So far thz data providad h2s rclated to 'in-vitro' tests,
Whilst thaerce have a place 1n ¢statbliciing bolh the extent and range
of antibacicmal activily they rnay be criticisad becausz 1n many
cases they fr il Lo ranrezent conditicns tnat apply in practice, In
skin disinfcatlion fur example, the procuct is applied (o surfaces at
a pi-l sonLyriat removed from that normally used for 'in=-vitra!
tests; furthrocrmore the product 1s recuired to work in the prezsnce
of ekin sccereations which are normally rnot incorparated 1nto in=-vitro'
systems, The folloaing experiment, the method is datailed 1n the
experimental procadures, is designed to tllustrata tha bactarcicdal
activiyy of prococts on the skin enviraonment, Skin artificially
inoculzted with specific test organisms 1s used to obtain results
which are more easily interpretable than those obtained from natural
flora expariments,

The results are shown in Table 14,

Dettol achieves hign reductions of tha infected skin flora
both at 5 and 10 rnunutes folloving applicatizsn,

5.1, The "\n=vitro' Trichamon~cidtl activity of Dattol

The recults are shovn «n Tablz 15,

A dilution of 1:4C0 Dettol was effective in killing 211 six
strains o Trichomenas vagiralis'. Eoin water ceru~2sls and
inoculum cortrols showed healthy, active trichomonads preasent,



TABLE 1

The Bactericidal activaty of Doltet, diluted

in dictilled wator, agawinzt Stancd~rd Bocetormal

Culturec 25325504 by the KKilling dhilvtian technigua

- Culture Sub culture Killing dillution

,_O'_‘_gam"m broth brotn of Coucsl
Staph, curcus Nutrient browt
NCTC 2750 FDA + LCTVW 80 1:225
Staphylococecus Nutrient broth
aureus NCTC 4163 FDA + LCTW 390 1:160
Streptosoczus Nutrient Nutrient broth
viridans NCTC 3105 broth + LCTw 80 1:425
Streptococcus Nutrient Nutrient broth
pyolenas NCTC 8191 broth + LCTw 80 1:500
Streptococceus Nutrient Nutrient broth
pycsenes MCTC 32C Lroth + LCTW 80 1.200
Streptocacces Nutrient Nutrient broth
faccalis NC VC 2213 broth 4+ LCTW 80 1:230

"

B. Subtilis (veg. Nutrient Nutrient breoth
form) (Lab. sirain) croth + LCTW 80 1:€73
B. cercus (ves. Nutrient Nutrient broth
form) (Ladb. strain) trzth + LCTW &0 1:800
Streptocsceus
anaarcbiczns Thioglycollate Thioglycollate
NCTC ssce Medium USP Medium USP 1:9€0
Corynchactarium Trioglycollate Thrioglycollata
acnes NCTC 737 Meliurn USP Medium USF 1:4E20
Salmonalla typm Nutrient droth
NCTC 7s¢€ RwW + LCTV &0 1:4C0
Salmonzlia catlinarum Nutrient Nutriont broth
NCTC 5773 broth + LCTV. 60 1:250
Shiga2lla = nni Nutrient Nutrient broth
NCI1C ez20 broth

+ LCTW 10

1:250



TACLE 1 Continued

Culture Sub culture Killing dilution

Org=nism broth broin of Det.ol
Vibrio chalerae Nutrient Nutrient biroth
NCTC 7254 broth + LCIwW g0 1:1100
Vibrio choleree Nutirient Nutrient broth
NCTC 80a1 broth + LCTW 80 1:1100
Vibrio elter Nutrient Nutrient broth
NCTC G€est broth + LCTW 80 1:1200
Vibrio felus Nutrient Nutrient broth
NCTC 10354 broth + LCTW 80 1:500
Ervinioa aroizaz Nutrient Nutrient broth
NC1B broth + LCTW 80 1.500



TABLE 2

The Fungicidal activity of Datiol, ditutsd

in dictilled water, 2qainst Sitandard Fun=al

Culturcs ascsessed by the killing dituticn

techaique

Crganism

Culture
broth

Sub culture
Broth

Killing gilutizcn
of Detiol

Candida albicans

Trichophyton
rubrum

Trichep'ytzn

mentagrophytes

Epidermeziayion

floccosum

Micr csporuircants

Pityrosporum
ovale

Penicillium
notatum

Aspergillus
fumigatus

Malt Extract
broth

Malt Extract
Agar

Malt Extract
Agar

Malt Extrzct
Agar

rMalt Extract
Lrgar

P. ovale
Agar

Malt Cxtract
Agar

Malt Extract
Agar

Malt Extract
broth

Malt Extract
Agar

Malt Extract
Agar

Mezlt Extract
Agar

Malt Extract
Agar

P. ovala
Agar

Malt Extract

Malt Extract

1.125

1.300

1.160

1.240

1:150




TARLE 3 The Cactericidal Activity of Detlol, diluted

in 300 ppm kard vvater, agzinst Standard

Bacterial Cultures assessed by the killing

dilution technique

Culture Sub culture Killirg cilution
Organism 8roth Broth of D=ttol

Staphylococcus aureus Nutrient brcth
NCTC 41€3 FOA + LCTw 80 1:G5
Streactococcus faecali s Nutrient Nutrient broth
NCTC 8213 broth + LCTw 80 1:170
Streptococcus pyogenas Nutrient Nutrient broth
NCTC 8191 broth + LCTw 80 1:340
Escherichia coli Nutrient Nutrient broth
NCTC 86 broth + LCTW 80 1:3€0
Proteus miuribilis Nutrient Nutrient broth
NCTC 5337 broth + LCTW 80 1:300
Proteus reottgeri Nutrient Nutrient brcth
NCTC 7475 broth, + LCTW 80 1:280
Proteus wiilgaris Nutrient Nuti~ient broth
NCTC 4€:3 broth + LCTW 80O 1:250
Pseudcmcnas aeruginasa DA Nutriert troth
NCTC 18339 + LCTW 80 1:20
Salmonella gallinarum Nutrient Nutriant Sroth
NCTC 5775 broth + LCTWwW 80 1:210
Salmonealla typhi R.W, Nutrient broth
NCTC 788 + LCTW 80 1:220
Shig2lla flexneri Nutrient Nutrient brotn
NCTC ©5186 broth + LCTW 80 1:280
Shigella shipze Nutrient Nutricent brcth
NCTC 4637 broth + LCTW 860 1:280
Shuaella samnet Nutricnt Nutrient broth
NCTC 20491 beroth + L.CTw 80 1:320



f

TAGLE an The Blactericidal Activity of Dettol, in

the presence of 5% serum, anainst

Standard Bacterial Cultures assessed

by thz killin dilution technioue

_Organism Culture Sub=-culture Killing dilution
Broth 8rotn of Detrol

Staphylococcus aurcus F.D.A, Nutrient broth

NCTC 41CC + LCTW 80O 1:50
Streptococcus faecalis Nutrient Nutrient broth

NCTC 8213 broth + LCTW 80 1:100
Streptococcus pyogenes Nutrient Nutrient broth

NCTC 8191 broth + LCTW 80 1.250
Escherichia coli Nutrient Nutrient broth

NCTC &6 broth + LCTW 80 1:140
Proteus mirabilis Nutrient Nutrient broth

NCTC £237 brotn + LCTW 80 1:.220
Proteus rettcer: Nutrient Nutrient brotn

NCTC 7475 brotn + LCTW 80 1:250
Proteus vulgaris Nutrient Nutrient brotin

NCTC 4¢:zs broth + LCTW 80 1:200
Pszudomonas aeruginosa DA Nutrient broth

NCTC 1993 + LCTW 80 1.20
Salmonella gallinarum Nutrient Nutrient broth

NCTC 5775 broth + LCTW 80 1:210
Salmonelia typhi RW Nutrient Srsth

NCTC 785 + LCTW g0 1:180
Shigellz floxner: Nutrient Nutrient trota

NCTC 8516 broth + LCTW 80 1:200
Shigella shiato Nutrient Nutricent Lroth

NCTC a337 broth + LCTW go 1:140
Shigella sorinet Nutrient Nutrient broth

NCTC 291 broth + LCTW o 1:.250



The Bactericidal Activity of Dettol, diluted

TABLE 4
in distilled water, at 379C i-ainst Standard
Bactzrial Cultures assernced Ly the killing
dilution technique
) Culture Sub culture Killing dilution
Organism Broth Broth of Dettol
Staphylococcus aureus Nutrient broth
NCTC 4163 FDA + LCTW 80 1:800
Pseudomonas aeruginosa Nutrient broth
NCTC 199§ DA + LCTW 80 1:.60
Escherichia coli Nutrient Nutrient broth
NCTC 8G broth + LCTW 80 1:510
Streptozoccus pyogenes Nutrient Nutrient broth
NCTC €191 broth + LCTW 80 1:1,700
Salmonella typni Nutrient broth
NCTC 7g€ R.W., + LCTW 80 1:.770



r

TACLE S

The rapidity of the bactzricidal activity

of Dettol aqainst Slandard Bacterial Cultures

Or~ganism

Staprylctocrus aureus
NCTC 4iC3

Streplococcus pyogenes
NCTC gist

Strentococcus faecalis
NCTC 8213

Salimon«lia tyohi
NCTC 786

Esclhc~ichia ¢coli
NCTC egc<

Proteus vw'lzaris
NCTC 4233

Peoudomeonzs aeruginosa
NCTC 1933

Shigella scrnel
NCTC 2241

Proteus rettgeri
NCTC 747S

Time taken for 1:40 Dectol to kill
test culture when ciluted with:

soft weter

< ¥ minute

< ¥ minute

< ¥ minute

< ¥4 minute

< 4 minute

<X minute

< 4 minute

< ¥4 minute

< ¥ minute

5% serum

2 minutes

< ¥ minute
< ¥ minute
< ¥ minute
<X mmut;
<% mincte
< 4 minute

< 45 minute

<4 minute

2.5% blood

S minutes

< ¥ minute

< % minute

< 4 minute

<X minute

< % minute

< ¥ minute

< X4 minute

< !4 minute



TABLE 6 The Bactericical activity of Dettol

acting on d-ied micro-organisms

Test Organism Concentration Average time Range Nunmber
of Dettol taken to achicve : of Tests
a total kill
Staphylococcus aureus ) 1140 3% minutes 24 - 5) 8
)
NCTC 4163 ) 1:100 2% minutes (§~10) 11
Pseudomonas aeruginosa ) 1:40 % minute (both same) 2
) :

NCTC 1999 ) 1:100 2 minutes ¢~ 2%) 3



TABLE 7
Organism
Staphylococcus

aureus NCTC 4163

The 3actericidal activity of Dcttol acting

on dried organisms ecmbadded in an orgonic

film
Concentration Average time Range
of Dettol taken to achieve
- a total kill
1:40 21 minutes 10~ 40

Number
of Tests



recent horpital asatlates of ha~rnotviic

Streptocacc: assessed by the killing dilution

technique

Killing Dilution

Hospital Source of culture of Dattol in
distilled water
Bangour Pus from sinus 1:340
Broxburn Throat swab 1:400
Throat swab 1:535
Glasgow Scarlet fever 1:405
Royal Scarlet fever 1:365
Maternity Acute tonsilitis 1:560
Hospital Acute tonsiliiis 1:405
Acute tonsilitis 1:320
Puerperal sepsis 1:270
Scarlet fever 1:430
Acute tonstlitis 1:735
City Wound swab 1:2€5
Hospital Vaginal saed 1.5€0
Edindurgin Puerperal sepsis 1:.59%
Sputum TB 1:840
Throat swabd 1:530
Throat swab 1:450
Northern Cenaral
Hospital, Edinocurgn Skin infaction 1:370
Roya! Infirmary
Glasgow Throat 1:280
Leeds University Brenchial aspirzate 1.220
Bacteriologiczl Dept. | Skin lesion 1:300
Wright Fleming
Institute, St. Marys Throat swab 1:300

Hospital AMesl, Seinool

Royal Dovon
& C ~otor

Tonsil




TARLE 9 The beactericidal activity of Dettol anainst
recent hospital isolates of Pseudomonas
aerudinosa assesced by thz kitling dilution
technique
- . Kilhng diiution!
Hoopital Source Clinical Diagnosis 5 Dettol in
Pistilled water
(Vin=)
Charing Cross
Hospital Med. Faeces Diverticulitis > 8
School
Memorial Hospital
Shooters Hill Ear Otitis Mcdia 42
General Hozpital )
Birmingham Urine Bladdar [nfaction 20
Cardiff Royel
Infirmary Urine Chronic Cystitis 48
Royel Dgwen & Stock Originclly isolated
Exeter Hcosnital culture from Uring, Cystitis > 64
" Urine - 55
Northern Ganeral
Hospnital lieostomy - 70
Edinburgn puSs
Royzl Infirmary
Glacgow Urine - 120
Wright Fleming
Instituto
Urine - 55

St. Mary's
Mo . Sch -()‘

e

-——— —— -




TARLE 9

Continucd

Hospital

Source

Clinical Diagnosis

Killing dilutao:!
of Detiot in
Distilled water

(Vin=)

West Moddlesex

Hosp. Isle~crth Ear Otitis Externa 48
Post Graduate Bladder infection
Med. School Urine alter 32
London Prostatectomy
" Breast
Abcess 24
Leeds University Ear
Bacteriology Dept. discharge - 80
" Wound swail - S0
City Hospital Rectal , Dy sentry 25
Edinburgn Swab
" Wound
Swab T ctanus >51
" Rectal
Swab [Poliomyelitis 16
" Faeces Unspecified 26
" Faeces Oysentry 12
n Faeces Oysentry 24
" Faeces Dysentry 48
" Rectal
Swad Oysentry S0




TABLE 9 Continued

Hoepital

Source

Clinical Diagnosis

Kilhim dilutizn
of Deattni in
Distilled water

- - el

(1wn-=)
County Hospital
York Urine ) 60
) Unspecified
" Urine ) 46
) Cystitis
" Urine ) 40
" Burn Burning 60
" Burn Burning 60
Glasgow Royal Faecal
Materniiy Hospital isolate - 20
" Faecal
isolate - 30
" Faecal
isolate - 20
" Faecal :
isolate - 30
" Brain swab - 15

Faecal
isolate

18




TACLE 10 The bactlericidal cctivivy of Dottol caninct

recent hnzcpital 1enlitws of Escherichia ¢nli

acsesced by the billina dilution technicue

‘Hosomital Source of Killing dil-:mon of D=ttol
Culture in Distilled weater
Rcyal Clasgow
Melernity Urine 1:420
Hospital
Urine 1:550
Urinz 1:480
Hull Royal
Infirmary Wound Sweab 1:440
Northern Guneral -
Echimburgn licostomy 1:200
City Hospital .
Edinburgh Rectal Sweb 1:220
Roy@l Infirmary -
Glasgow Faeces 1:220
Royal Devon &
Exeter Urine 1:400
Wright-Flaming
Instituta
St. Mary's Urine 1:180

Medical School




TABLE W1 The bactcricidal activity of Dcttol agoinst
recent hoonital isolales of Staonvlococcus
aurcus assesced by the killing dulution
technique
Source of - Kilhing dilution of
Hospital Culture Dettol 1n austilled
water. (1 1n =)
Bangour Hosp. Broxburn Septic fingar 230
" " " Sub-mandibular
abscess 300
" 11} n ”" " 200
u " " Graft to thumb > 300
" " n Burns of abdomaon 200
" " " Burns of breast > 2300
" " » Stitch line 200
" " " Maxillary abscess 200
County Hcspital, York AbLscess of arm 300
n " u Conjunctiva 150
" " " Mastoid cavity 200
Glasgovw Royal Mat, Hosp. Botl on fare-arm 150
" " " Baby's ey2 discrarge 130
" " " Baby's mouth,
monilial infection 130
Kent & Canterbury Hosp. Subcitaneous abscess 230
" " b " Carbuncle of neck 160
Postgraduate M23, School, Wound 150
L.ondon Boil 280
Cardiff Royal Infirmary Chronic blepharitis 150
Gencrzl Hospital Birminginam | Stitch abscess 200
Kidderminster & District Recurring carbuncle 150
Gen. Houpual
Luton & Dunstable Hosp. Infected finger 2C0

Memorial tosp., S.E. 13

Case of furunculasis




TABLE 11 Continuad
Source of Killing ailuticn of '
Ho<nital Culture Dettol tn distitles |
water, (Vin=-) !
Freston Royal Infirmary Not stated 200
Royal Devon & Excter Hosp. Acute tonsillitis 125
" " " " 1] 80!1 140
Royal Infirmary, Sheffield Carbuncle 130
W alton Hosgital, Liverpool Infected baby's eye 100
Southmead Hosp. Bristol Eye swab 250+
Charing X Hospital Labial abscess 250
Chase Farm Hospital Axillary abscess 200
Northern General Hospital,
Edinburgh Abdominal sinus 180
City Hosmtzl, Ecinburgh ‘Nasal swab 160
W right-Fleming Instituts
St. Mary's Haspital Mead, Boil 200
School.
Lecds University . ~
Bacteriology Dapt. Osteomyelitis 200
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TABLE 12 The bactericidal activity of Dettol, in both hard and distilled
water, against recent hospital itsolates of Proteus wulgaris
8ssesscd by the kitling dilution technicue =
Killing dilutions in;
Hard Weter ! Distillead Water
Freshly Froshiy
HOSPITAL SOURCE Isolated 6 Moenths | leolatad € Months
Culture Cuiiare Cultere  Culture
DETTOL; DETTOL| DIZTTOL | DETTOL
Glasgow Royal Mat, Hospltal Vaginal swab 200 260 S0 290
" " " " Pyelitis 230 290 230 2390
City Hospital, Edinburgh Foaeces-Goaslro-enteritis 230 220 zZZ0 260
General Hospital, Birmingham Bowel - rescction sarcoma 350 380 380 <30
Postyraduate Medical School, London] Sentic post op. wound 250 Tlo 250 00 -
Royol Infirmary, Sheffield Nasal swab 250 200 220 220
" " " ‘ Urine 50 | 2J0 230 <390
" " " Urine 210 <90 20 330
Royal Lancaster Infirmary Pus 290 300 can 290
Qucen Charlotle's Mat, Hosp.London | No History 230 290 20 290
Newcastie Public Health Lab. No History 2€0 220 <CcO <80
" " " » No History 500 290 3C0 320
City Hospital, Aberdeen Urinary tract 260 290 260 330
" " " Urinary tract 2Co 330 200 360
b " " Urinory tract 260 200 300 230
Royal Devon & Exeter Hospital Urtne - Cystitis 26O 200 300 380
Quecen Elizabeth Hospital,
Birmingham Stool - no abnormality 300 380 340 3e0
Avcrage Killing Dilution 2€0 300 , 230 330
. |




TARLE 13 Th2 bacl:ricidal activity of Dattul, compared

directly with Phenol, ecainst recent hospital

isulates of Shigalla o nnei assesr 29 by tha

killing clilution technique

Hospital
Source

Charing Cross Hospital

General Hozpital,
Newcastle-~on-Tyne

Royal Devon & Exeter Hospital
Memorial Hospital, Shcoters Hill
Royal Lancacter Infirmary

Royal Suscex County Hospital,
Brighton

Glasgow Royal Maternity Hospital
Public Health Department, Salford
Lister Strain 3219

Lister Strain 8220

Lister Strain 8221

Killing Dilution in
Distilied viater (1 1n =)

Dettol

400

300

300

350

250

250

275

250

400

Phenol

80

75

70

75

80

80

70

85

80

80



TABLE 14 The bactericidal activity of Dettol when

applied to sliin which t.ns been inoculated

with snecific test cultures

Time of * Percentage recuction in
contact cf viatlc organism obtowrned
Tect Deattol on with Dattsl compared to
infected a water control
Organism skin
. (minutes) 1:20 1.40
Dettol Detiol
St. auraus NCTC 4163 5 99% 95%
10 100% 99%
Ps. aeruginosa NCTYTC 1999 5 93% 79%
10 100% 92%
E. coli NCTC 86 s 100% 94%
10 100% 93%
Strap. faeczlis NCTC 8213 5 99% 95%
10 100% %

* ‘Thasa results are the average percentage reduction from experiments

carried out on 10 human voluntaers,




TARBLE 15
—

The Trichomonacidal activity

of Dctiol

Key

+ denotes active, healthy trichomonads present

+

o denotes only dead trichomonads present

¢

denotes sluggish living and dead, trichomonads present

Strain of Tr, V‘-xginahsr Final Concll  rime Exposure to Dettsl Room
of Dettol Temn.
Deczignztion Age 2 mins, [IOmins.| 1 hr.
B 7 months 1/200 o o o 23°C
1/400 o o ]
1/600 o o o
1/800 * £ | oz
/1000 + + +
AQq . dest.control + + +
lnoc. control + + +
C S5 months 1/200 o o o 23°C.
1/400 o ° °
1/600 + + +
1/800 + + +
1/1000 + + +
LAQ. dest,.cont~d + + +
Inoc. .control + + +
G 1% months 1/200 o ° o 26°C.
1/400 - ] o
1/G00 + + +




:!'_Q.ql_f? 15 The Trichomonacidal activily
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of Dectiol
Key
+ denotes active, healthy trichomonads present
+ | dcnotes stuggish living and dead, trichomonads present

o denotes only dead trichomonads present

Strain of Tr, Vclgir\ahsI Final Corell [rime Exposure to Dettsl Room
of Dettol Temp,
Dezignztion Age 2 mins, Omuins.| 1 hr,
8 7 mor?ths 1/200 o ° o 23°C.
1/400 o o o
1/600 o ° °
1/800 * * +
/1000 + + +
Aq. dest.control  + + +
Inoc. coptrol + + +
c 5 rrionths 1/200 o o o 23°C.
1/400 o ] o
1/600 + + +
1/800 + + +
1/1000 + + +
AqQ. dest.cont~d + + +
Inoc. control + + +
G 1Y months 1/200 o o o 26°C.
1/400 o o o
1/600 hd * hd
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T.::;BLI’:‘ 15 The Trichomonacidal activity

of Decttol
Key
+ denotes active, healthy trichomonads present
+ dcnotes sluggish living and dead, trichomonads present

© denotes only dead trichomonads present

Strain of Tr, Va-xgim.!msr Firal Concll  |rime Exposure to Dettol Room
of Dettol Temp,
Decignztion Age 2 mins, I0OmMins.| 1 hr,
8 7 months 1/200 o o o 23°C.
1/400 o o] o]
1/600 o ° (o}
1/800 * * *
/1000 + 4 +
AQ. dest.control + + +
Inoc, control + + +
C 5 months 1/200 o o o 23°C.
1/400 ) o o
1/600 + + +
1/a<;o + + +
1/1000 + + +
AQ. dest.conimd + + +
Inoc. control + + +
G 1% months 1/200 o o () 26°C.
1/400 o o o
T * *




The bacteriostatic and bactericidal activity of Dettol against
a range of recently isolated mesophilic strains including
members of the normal flora and cutaneous pathogens of the skin.
Submitted and performed by Reckitt and Colman, Pharmaceutical

Division.

A previous study was done earlier in a similar way. It is
also included in this summary. A new selection of isolates

was tested by determining the Minimal Inhibitory Concentration
in doubling dilutions and standard MIC technique. The
dilutions showing no growth were reinoculated with a drop

of culture from the highest concentration in which growth
occurred. The procedure was repeated every 3 days until no
positives occurred. After 3 negative inoculations, the Final
MIC (table) was read. Although some one-tube changes occurred,

no resistance development occurred.

Bacterial killing concentration was also determined. Because

of the lack of solubility of PCMX in water, the bactericidal
concentrations were not done with PCMX alone. The bactericidal
and bacteriostatic concentration of the formulated product,
Dertol, did not differ significantly, indicating that the activity
of PCMX is essentially bactericidal. Phenol was also tested

for comparison and use in determining a phenol coefficient.

The increase in activity obtained when phenol is chemically
substituted or halogen molecules are added is easily seen

in these values.
The inclusion of both the lipophilic and non-lipophilic and

anaerobic diptheroids is interesting because of their universal

occurrence on the skin.

EXIDE, INC.



. S

. — -

Oansom Lane

Kingston -upon- Huilt

HUB 70S

Talephone 0482 26151

Telex 52166

Reccot Hull -

Laboratory Report
te

Title

Authors

-~

Pharmacsutical Division

Reckitt & Colman

No. BL 75/4

April, 1978,

The pacterioslanic and bactaricical
acawvity of Detiol against a range

of recently isoiatec mesopntlic sTains
inciuding memoers of e norrmal Nora
and cutanecus pathogens of the skin,

T .. Munton, B.Pharm,, PR.D,, M.P.S.

J. Pruince, B.Sc.

e b Comman Franuss Latnsd  Boywures m Saguss e 24501 $ Aapmng Ofgr PO S 28 1717 Sutunguen (ony Longus W



Summary

Derttcl has bSeen shown 10 De both bactericidal and bacieriosiatic
against a range of commensal and patHogenic skin bacterz .
Phengi co~effiCients ars Quoted for all bactericical cata. The
concentrations of Dettol which achieve baciariostasis are of the
sarmme order as those giving the relsvart daciaricical performance.
The forrmulation of parachlorometaxylencl intw Detol has been
SNOWR NOt ta acdverssly affec: the activity of the chemical, cn the

contrary, the evidence poONts to an enhancement of achivaty., .

The cCogree to which organisrms were capabie of deveioping r‘e.sw:an:e
w Datidl was cetarmined usiNg a bacisricstatic procecure. The
final minimum nnIDItary CoNCeNT AtIONS were Snown D be
marsinally greater tran the inttial figure, paruculariy with Gram-
1

negative orgaAnISmMms., -



—— ———

1. Introduction
A previous cocument (1) showed Dettol to be active against a wide
spectrum of sanczars bacerial anc fungal cultures and also recert
hospital 1solates. This present Jocument extends this work to
include a new series Of receart skin 1sdolates and determines Dot
the bacteri1ostatic and tactericical activity of Detial in direc:
comparison to phenol anc paracnlorometaxylencl. In ac=Z:non
the development of resistance to De=ol and perachlorometaxylenct

\$ also determined.
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2. Experimental procedures

2.1, P~oducts
Oettol, sancard production formula usad througnout
Pnenol, armalar grade (BOH, Paole, Emgland) .
Para~chloromeraxylenol, raw material grade used in

the marufacture of Demal .

All dilutions of the procucts we~e mace 1n distilled water.

Pearachloromemxylencl 1s soludle at 1:3,000 and sslutions were

preparsd Dy slightly warming the mixture.

2.2. Micro—crcanisms and method 2f sulture
Micro=orjanisms were solated from the skan by a utilization of
sterile Swals which were then plated ontd non-selective nucrient
agar. ldentification of he resultant colomes wWaS achieved by
standard Dcaduses (2, using ssleclive medla and fermantation

tacmiqQues . -

Cutaneous pathogentic organismsa wers sotQined from hosoi2i skun
Swads and, i Jensral, commaenstl organisms were obained rom

skin swabs of laboratory personnel.

All bacterial culturss were grown In Nutrent Sroth No. 2 (Cxoid L:12)
for three suCsequent generations at I7°C for 18 hours excest the
diprTnertid species which were grown in Tuoglyesllats medium

(Ox01&) for 48 Mours at 37°C,
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2.3, Evatuation of bactericidal activity

The bactaricical activity of the three procGucts was evaluated by
the A.0.A .C. phenol co—efficient test. The method varied only insofar
that other organisms 1n agdition to these normally recommended

have also been tesiad,

A series of five dilutions of the produc: under test, eacnh of five
mils, were made (n distilled water in sterile containers and
placed \n a water tath at 20°C. 0.5m! of the test culture was
added to each diluthon. The rMmixture was agitatad anc loopfuls
rermoved after 5 and 10 mimutes contac: ime and transferred inte
a suitable sub—culture mcdu.ﬂi conaining 0.23% Lecithin and 3%

Tween 80 as neutralizer.
[ ]

Suncultures wers incubated at 37°C for 48 hours and the pPresenca

or ansence of Growth noted.

Evaluation of Sacieriostatic activity

Evaluation of bacieriosatic activity was acnisved using the

Mimimum lnnibitory Concentration (MIC) technique.

Five ml of the test produc: solution was pipettsd into *ml coudle
strength nutrient broth and mixad. Dowdls strengtn thicgliycallate
medium was usad for the diptrercd species. Five mil of trus
mixtire was then prpetied ito Smil of single s:rch\ broth. This
Soudling dilution procedurs was continued tD obtain an adeQuate

range of final produc: concentrations,
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LY
Each tube was inoculated with one arop (0.C2m1l) of the tas: culture

broth from a pasteur pipetis.

All wbes wers incutated at 37°C for three days and *he t.oe
cormaining the lowest concentration of product which showed rno

growth was aken as the MIC.

Develcoment of resistance

Deveiopment of resistance was -nlua:ad'_ using a mocified version
of the minimum 1INNIDItOry concentration procadure Jetziled above.
Following tha imtial Setsrmination of ™e MIC value orne ¢rop
{0.C2m1) from tThe Wbe conaining the highest cancentration of
procuct which permitied growth was suocultured 1Nto sacn of the
pr'oc.dmg regative tubes. This procedure was repeatac svery
three Cays until o further positives weres ocbtined, Following
thres negative Noculations the new MIC was read anc compared to

the imitial MIC tn order to svaluats the devealopment of resisancs.
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3. Results

3.1, Bactericidal activity

The results ars shown in Tadle 1. Oue te the fairly low solubility
of the pure Chemical, parachloromerxylencl, this compound was

not assessed for bactaricical acthivity as the un=formulated praoduct.

Detiol was found to be baciericidal against all strains of arzanisms
used. In general both Gram-negative and Gram—positive bactaria
were equaliy sensitive to the activity of Dettol, The strains

of Pseudomona sp. tasted weres found 1o De the mos: resisant

OrgANISMS .,

Bacteriosanuce activitv

The results are snown in Tadle 2. The minimum rubitory
concentration of Dettol is of the same orcer as the bactaric:cal
activity. This shows Detio!l to De a hignly bactericical procuct
with, on dilution; little remaining bacteriostatic adility. In
general the level of PCMX required for activity was greatar in tarms
cf the active mgredun.t, ran Dettol 1tself. Thersfors, the
formulation of PCMX 11 Dettdl does not 1n any way Jdetract from the
antisacterial activity of PCMX, on the contrary, thers 1S some

svidance O SNOW an snrancsment of activaty.

Develoosment of resistance

A comparison of the initial and firal MIC values tistso in Tadble 2

indicates ths Cegree of the develoomert of rasisTancs to the specific
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test organism with both Dettol ang parachlorometaxylerol.

The results show that development of resisance does Not ocour
with the Gram=positive organisms testad. With the Gram-—negative
organisms the MIC was lowered to give growth 1n the immaediataly
preceding tbes within the series dilution., However, resistarncs
did Not develop 12 More tham four times the wnitial MIC wvalue

with army culture tested,

TIM/PAK



Table 1 The Baciericidal Activity of Dettol

and Phenol against a rance

of skin

1solates

Organism

Killing Dtiution] Fhenol

Demol | Prenol

—>efliCier
)

|

Swmphylococeus Grous 1 (1)

Stapnylococcus Groun 1 (2)
Staphylococeus Group 11 (3)
Stphylococzus Groud IV

'
Srmphylococzus Group V

Micrococcus spp. (asrcdic)

Streprococsus faecalis Type C

Stre=ptococzus faecalis Type O (V)
Strepiscoccus "aecalis Type D (2)
Streptococcus hmzxs Type D ()

StreptocacTus pyogenas Type A

Naisseria catar-nalis
Acinetobacter anitratum

Eschericria coli AA 3395
Eschericma coli AL 9721
Escherichua coli AA $§803
Eschermchia coli 10245

Escherichia coli

Cioobacter sp.

T

RMG
RHG

RHG

1:100
1:100

1:300

1:440
1:370

1:400

1:370

1:420
1:550

1:480

1:440

1:440

1

1

1

1

1:100

¥

1:110

1:100

3

€8

:70

:85

€5

:80

i

®
n

5

188

90

:80

1.8

1.4

4.2

10.2
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Tadle 1 (continued)
Orgarism | Killing Dilution 1 Prenol |
san Source T <. .‘:Q.ﬂtl
| Demst | Phenol , }
1
Kleosiella aerogcenes A 22852 RHG 1.5%50 ‘ 1:100 5.8
Kledbsielia ase~cgenes Ca 22535 RMG 1:440 1:110 4.0
Klebsiella aerogenes W 1:420 1:100 4.2
Klebsielila aerogenes HR] 1:370 1:30 4.1
Proteus mirabilis BA 23919 RHG | 1:3%0 | 1100 5.8
Proteus mirabilis BA 25702 RHG 1:370 1:100 3.7
Proteus rmiranilis SA 259545 R=G 1:420 1:100 4.2
Prcotaus muranilis (V3 RaC 1:440 1:100 4.4 !
Proteus mirabillis  (2) R&C 1:440 1:110 4.0
Proteus miracilis 1 owRE 1:250 | 190 5.1
»
Provicence (&) R 1:5%0 1:50 8.1
Provicence (B) HRI 1:440 1:100 4.4
- i
Psaucormonas asrugincsa 12211 HR1 1:44 1:80 0.37
Pseudomonas aerugirosa RHG 1:48 1:90 0.33
Fseudomenas asruginosa 85376 HR1 1:35 1:90 0.2¢8
Pseucomonas aeruginosa Thormram| HR1 R~ 1:3% 0.2% |
Erarcoacter spo. R&C 1:409 1:110 3.8
Serratia marcescens R&C 1:600 1:;120 5.0
Mycocacterium smegmatis R&C 1:300 | <1:80 >3.8
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Tabls | (continued)

organism . | xiling Dtiumen ——
Dettol | Phenol | Comefficiem!

Diphtmeroid Quipolytuic) R&C 1:150 1:28 1.7
Dipntmercid (mon-lipcprilic) R&C 1:300 |} 1:80 3.8
Dipntheroid (anaerodic) R&C 1:220 1:90 2.4
<EY HR] Hull Reyal Infirmary

R&C Reckitz and Colman

RS Roya! Mespiml for Sick Chilogren, Glasgow

wH Warstead Hospital, Loncan

- . ——— ——— ————— - —_
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TABLE 2
— The Bacteriostatic Activicy of Parachlorometaxylenol (POMY)
in Dertol Vehicle 'and Distilled Water
Against a Ranwe of Skin Isolacas

Minimm Inhibitary Conc.
(g PCX per aul)

S | Derzol Vehicle Discillad Water
2

° -
Organisa ® | (inizial (Finad | (Inizial (Fioal
. 30 ¥Ic) ¥Ie) xaz2)
_ { Staphylococcus Group 1 (1) 1:16700  1:8300 | 1:6000 1:6000
Szaphylococeus Group 1 (2) 1:8300 1:8300 | 1:6000 1:6000
Scaphylococecus Growp II (3) 1:16700  1:8300 { 1:6000 1:6000
Scaphylococcus Group IV 1:8300 1:8300 | 1:6000 1:6000
Staphylococcus Group V 1:16700  1:8300 | 1:6000 1:6000

Micrococcus spp. (sarobic) 1:26700 1:133001 1:12030 1:12000

1:16700  1:16700] 1:12000  1:1200G :
1:8300 1:8300 |<1:6000 <1:6000
1:4300 1:8300 ! 1:6000 1:6000
1:2300 1:8300 1<1:6000 <1:6000
1:24300 1:8300 | 1:6000 1:6000

. i Streptococcus fascalis Type C
. Screptococcus faecalis Type D (1)
Straptococcus faecalis Type D (2)
Szreptococcus faacaiis Typa D (J)
Streptococcus pyoguu. Type 4

Nelssaria catarthalis 1:16700 1:16700¢ 1:6000 1:6000

AcinstodacteT anitratua 1:8300 1:8300 1:12000 1:12000

LscoeTichia coll AL 9395
Zacheticpia coll AA 9721
Sscherichia coll AA 9803
Lschericnis cold 10243
Eschatichia coll

1:13300 1:6700 1:24000 1:24000
1:13000  1:3300 | 1:6000 1:6000
1:13300  1:3300 | 1:6000 1:6000
1:13300 1:3300 ; 1:6000 1:6000
1:8300 1:4200 | 1:6000 «<1:6000

Citzrobacter sp. 1:6200 1:2100 | 1:6000 <1:6000

Klebsiella asrogenes Ca 22852
Kledsialla asrogenes CA 23535
Kladsiellas asroganss
- Klebsialla assroganas

1:13300 . 1:6700 | 1:6000 1:6000
1:l 1:6700 | 1:6000 1:6000
1:33300 1:6700 | 1:600Q 1:6000
1:8300 1:2100 | 1:6000 1:6000

RERE RRREEE R EPEEERE RRREE
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IABLE 2

géon:umdz
Kintmm Inhiditory Comc.’ %
(g PO per ul) :
v Detzol Vehicls Distilled Wate: ‘
: ]
8 .
Orgsaisa ® | (Inttial (Final | (latzial (Final
MIc) o) MICc) Q)

Froteus mirabilis BA 23919
Proteus mirabilis 34 25702
Proteus aizabilis BA 25943
Protaus mirabilis (1)
Proteus mirabilis (2)
Proteus airabilis

1:13300 1:3300 | 1:6000 <1:6000
1:13300  1:6700 | 1:6000 1:6000
1:6700 1:3300 | 116000 1:6000
1:13300  1:3300 '<1:6000 <1:6000
1:13300  1:3300 ; 1:6000 <1:6000
1:830C 1:4200 | 1:6000 <1:63000

Providence (A)
Provideace (B)

1:8300 1:4200 ¢ 1:6000 1:6000
1:4200 1:4200 | <1:6000 <1:6000

Pssudoscnas aesruginosa 12211 1:830 1:420 1«<1:600C <1:6000
1:670 1:330 | <1:6000 <Q:5000 I
1:670 1:170 [ <1:6000 <1:8000

1:670 1:170 | <1:6000 <1:6000

Preudoacnas serugisosa
Paeucomonss asTuginosas 65376

Psaugonconas aesuginosa Thornham

Entercbaczer spp. 1:13300 1:6700 | 1:6000 1:6000

Serrztia marcenceas 1:13300 1:6700 1:6000 <«<1:6000

Mycobacterius smegaatis 1:8300 1:4200 1:6000 <1:6000

Diphcheroid (lipolytic)
Diphtharcid (noe-liophilic)
Diphthervid (snaerobic)

l’
!
!
|
1:26700  1:267004 1:12000  1:6000 '
1:13000 1: 1:12000  1:12000 ’

EEEEEEEEER BE REEERERE

1:133¢0 t 1:6000




Taple 2 Thne Bacteriostatic achivity of Dettol anc

paracriorometaxvierol (FTMX) acains: 3

range of skin 1solates

Crgantsm Sourca Minimum lenditaory Cone, 7 1)
Dettot { PCMX
(lritial  (Final ! dritial (Frral
MIC) MIC) MIC) MIZ

Stzphylococsus Group 1 (1) HR1 1:800 1:400 1:6200 1:€200
Sapnylococecus Group | (2) HRT 1:400 1:400 1:£000 1:6C0
Suonylocossus Growp 11 (3) HR1 1:800 1:400 1:6000 1:6500
Staphylococsus Grauo IV HRI 1:400 1:400 1:8000 1:65C
Suphviococzus Grouwp V HRI 1:800 1:400 1+ 1:8200 1:6C20 :

|
Micrococous sPo. (sercoic) R&C 1:1280 1640 1:12C00 1:1202C '
Strentococsus faecalis Typ'c c HRI 1:800 1:800 ! 1:12000 1:120%2 “
Streptococcus "aecalis Type D (1) HRI 1400 1400 |<1:6000 <1:60C0 ;
Streptococcus fascalis Type O () | HRI 1:400 1400 | 1.20C0  1.800c |
Streptococcus fascalis Type D (2) ' HR] 1:400 1400 [ <1:4000 «<1:8C0C ‘
Streptococcus Syogenes Tyve A HR1 1400 1:400 1:6009 1:80CC

l
Neisssria catarrnalis RrR&C 1:800 1:300 1:6000 1:60CC i
Acinetobacter anizratum HR1 1400  1:400 1:12000 1:120C0
Escnerichia coll AA 9393 RMHG 1:640 1:320 1:24000 1:34C20
Escnerichia eoli AA 570 RMHG 1:840 1:180 1:€000 1:6000
Escheric™a cali AA §8C2 ! RHG 1,840 1:160 16000 1:6C00




Tadble 2 (continued)

Organism Sourcs Minimum Jnnibitory Conc. (1 n)
Dettat ‘ PCMX \
(Inital  (Final | (Qrunal (Fwa!
MIC) MIC) MIZ) MIT)
Eschericrua cali 10248 HR1 1:640 1:160 1:5000 1 800C
Eschericrua coll HR1 1:400 1:200 1:6000 <1:8CCC
Citrovacter so. HR] 1:300  1:100 | 1:€00C <1:€C0C
Klebsiella aerogenes CA 22882 RHG 1:640 1:320 1.:6000 1:5CCC
Kleosiella aerogeres CAa 2333$ RHG 1:640 1:320 1:£C0 1:€06CC
Klsdbsiella aerogenes WH. 1:640 1:320 1:6000 1:500C
Kledsiella asrogenes HR1 1400 1:100 1:8CC0 1:830C
.
Proteus mirabilis BA 23919 RHG 1:640 1:160 1:6C00 «1:6C00
Proteus mirabilis B4 257C2 RHG 1:640 _ 1:320 1:6000 1:6802
Proteus miradilis BA 258485 ) RHG 1:320 1:180 1:6C00 1:6200
Protsus miradilis (1) R&C 1:840 ‘:160‘ <1:8C00  «<1:600C
Proteus miraditis (2) R&C 1:640 1;160 ! 1:8C00 «<1:60C0
Protaus miradilis HR] 1:400 1:20C 18000 <1:2050
Pr‘ov\o;nco ») HR1 1:400 1:200 1:60C0 1:8000
Providercs (B) HR] 1:200 1:200 [ <1:6000 <1:6200




Tavle 2 (continued)

Organism Source; Mimimum [nhibitory Conc. (1 1n)

Oatwol j PCMX

Qrutial (Final i (nital (Firal

MIC) MIC) ‘ MmiC)H MIC)
Pseudormonas aeruginosa 12211 FRI  {1:40  1:20 |<1:6000 < 1:6050
Pseudomonas aeruginosa RHG [1:32 1:16 <1:6000 < 1:8C30
Pseudomonas aeryuginosa 62378 Rl 1:32 1:8 < 1:6C00 < 1:6000
Pseudomonas asruginosa Thornham HR] 1:32; 1:8 < 1:6000 < 1:6000
Entsrooacisr spp. RAC }1:840 1:320 1:6000 1:8000
Serratia marcescens RaC [1:840 1:320 1:6000 < 1:6800Q
Mycobacterium smegrans R&C |1:400 1:200 1:600C < 1:606C
Oipmheraid (lipolyric) R&C 1:1280 1:1280 1:12,020 13000
Dipntheroi & (non-(ipaohil;lc) R&C 1:640 1:640 1-.12-,000 1:12, 08
Diohtharoid (araerobic) RLC [1:640 1:640 | 1:6000  1:6000
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