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Re: 21 CFR Parts 333 and 369 
Docket 75N-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. 



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 

lo4 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 3 1438, 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. 3 1415) 

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 
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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 333.47O(l)(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 3 1415 (third column) of the TFM - “conclusions regarding 

chloroxylenol’s active contribution to the products efficacy cannot be 

supported.” The data contradicts this assertion. 

TESTING METHODOLOGY 

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

addressed. 

Of significant concern is the comment that appears on page 3 143 1 (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(l) 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 ME’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 tidal 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(l)(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, 

/!gA$~6WApY- 
Gary R. Kramzar c/ 

Corporate Vice President 
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NIPA LABORATORIES, INC. 
3411 Silverslde Road 104 Hagley Butlding Wilmington. DE 19810 
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July 16, 1992 

Dockets Management Branch 
HFA-305 Food & Drug Administration 
Room 1-23 
12420 Parklawn Drive 
Rockville, Maryland 20857 

RE: DOCKET 7530183 - CNLOROXYLENOL 

Dear Sir: 

In response to the July 22, 1998 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 m substantially by the 
protocols published in 21 CFR 333.70. These data demonstrate the 
e!fficacy in the Bactericidal and Bacteriostatic assay at levels as 
low as 0.50.75% 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. KramzarLA 
Vice President 

GEtK/kb 
Attachments 
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Nipa Laboratories Ltd. 

lJant’t.wt Fardtc. Porxyprtdd. Mid Glamorgan. CF38 2SN. Untted Kmgdom 
Teleptme: 0443 2053 I I Telex~ 497 I I I Tekfax. 0443 207746 

* 333.70 TESTING OF FIRST AID 

DRUG PRODUCTS 

ANTISEPTIC 

EVALUATION OF FIRST AID ANTISEPTIC ACTIVITY OF 

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

J.A. Parr, PhD 
Busixms8 Director - Biocidas 

DATE: 26 MARCI 1992 

C.A. Seldon, HNC 
Laboratory Manager 

P.M. Smith, END 
Product Development ~ 
Microbiologist 



REPORT 0~ CI~U)R~-0~ (NIPAcIDE PX) 

BDA TBSTING 

1. Summary and Conclusions 

2. Discussion of Results, Protocol, 
Modifications. 

3. Bactericidal/Bacteriostatic test 
results. 

4. Methods including copy of FDA 
REG. and procedure used. 

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





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%, l.O%, 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. 

BACTEFtIOSTATIC 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 uuted 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 
criteria, however 0.5% Nipacide 
failed. 

PX diluted 1:12Q marginally 

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. 
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The test protocol of the Federal Register/vol.58.No.l40. July 
1991. (Proposed Rules) for testing of first aid antiseptic drug 
products was followed in exact detail. -IX I) 

The test protocol consists of five independent procedures, three 
preliminary tests to ensure the efficacy of the neutraliser 
inactivation of the antiseptic, the neutraliser effect on cell 
viability and test organism resistance, 
bactericidal and bacteriostatic. 

and two test procedures 

Preliminary screening of Nipacide PX to the bactericidal test 
procedure was carried out over a wide range of concentrations 
i.e. O.S%, 1.58, 2.08, 3.0% and 3.5% followed by final testing of 
a narrow range of Nipacide PX i.e. O.S%, 0.75%, l.O%, 1.25% and 
1.5%. 

The bacteriostatic test was carried out on a 1:120 dilution of 
the preliminary wide range of concentrations of Nipacide PX i.e. 
O.S%, l.S%, 2.08, 3.0% and 3.5% and the final testing range of 
o.s%, 0.75%, l.O%, 1.25% and l.S%. 

This test is valid for those antiseptics that are water soluble 
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), therefore 
Nipacide PX was tested in a propylene glycol 60:40 water system. 

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 S g Soya Bean Lecithin (C. .R , 
40 ml Tween 80 ((I.C.I. Surfactants) neutralisers in 1000 cm 5 ) ). 

StaDhvlococcus- ATCC 6538 (NCTC 862s) 
. Pseudomonas- ATCC 9027 (NCTC 8626) 

. . Escherlchlacoli ATCC 8739 (NCTC 8545) 

Nipacide PX (chloroxylenol BP) 
Lot No. W218-1 
Certificate of analysis attached. OIX II) 





t TEST PROCEDURE 1.2 I BACTERICID& -TEST RESW 

Pteliminaxy Test Results 

a. i3lGaR4w gureus 6538 AT C 
Initial inoculum level 2.0X10 'i colony forming units per ml 

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS 

Aliquot 1 Aliquot 2 Aliquot 3 

0.5% Nipacide PX Cl0 (10 (10 

1.5% Nipacide PX (10 (10 (10 

2.0% Nipacide PX <lo Cl0 (10 

3.03% Nipacide PX (10 (10 (10 

3.5% Nipacide PX (10 (10 (10 

b PseudQmpIlgg aerucrinosa 9027 AT(jC 
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 <lO <lo <lo 

3.5% Nipacide PX (10 (10 (10 

. . c. Escherlchla coli ATCC 073 
Initial inoculum level 1.9x10 s 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 9.6~10~ 

1.5% Nipacide PX (10 <lo Cl0 

2.0% Nipacide PX (10 Cl0 Cl0 

3.0% Nipacide PX 

3.5% Nipacide PX 

(10 Cl0 (10 

(10 Cl0 (10 



a. 
PROCEDURguiFINALTESTReSULTS 

-coccus direly 6538 ATCC 
Initial inoculum level = 
per ml. 

1.4 X lo7 Colony forming units 

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS 

Aliquot 1 Aliquot 2 Aliquot 3 

0.0% Nipacide PX 4.9x106 3.7x106 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 x10 (10 Cl.0 

b psem aerucrinosa ATCC 9027 
Initial inoculum level = 
per ml. 

2.2 x lo7 colony forming units 

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS 

Aliquot 1 Aliquot 2 Aliquot 3 

0.0% Nipacide PX 

0.5% Nipacide PX 

1.5x106 3.1x106 1.9x106 

(10 (10 (10 

0.75% Nipacide PX 

1.0% Nipacide PX 

(10 <lo (10 

(10 Cl0 (10 

1.25% Nipacide PX 

1.5% Nipacide PX 

(10 (10 (10 

Cl0 (10 (10 



. . c. Escherlchla & ATCC 0739 
Initial inoculum level = 1.3 x lo7 colony forming units 
per ml. 

a 
SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS 

Aliguot 1 Aliquot 2 Aliguot 3 

0.0% Nipacide PX 6.4~10~ 1.6~10~ 4.8x106 

0.5% Nipacide PX (10 (10 (10 

0.75% Nipacide PX (10 (10 (10 

1.0% Nipacide PX <lo (10 (10 

1.25% Nipacide PX (10 (10 (10 

1.5% Nipacide PX <lo <lO (10 

Preliminary test results indicate that Nipacide PX at a minimum 
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 of 
0.5 - 0.75% passed the bactericidal test criteria. 



a. ~COCCUQ m 6538 AT C 
Initial inoculum level 1.5x10 Iii Collor~y 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) - (<lo) - (X10) 

3.5% Nipacide PX - ((10) - ((10) - (<lo) 

b. psem aeruainasa 9027 A CC 
Initial inoculum level 2.3x10 B colony forming units per ml. 

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

0.5% Nipacide PX 

1.5% Nipacide PX 

2.0% Nipacide PX 

3.0% Nipacide PX 

3.5% Nipacide PX 

~-- 

- ((10) - (<lo) - (<lo) 

- (<lO) - ((10) - (<lo) 

- ((10) - ((10) - ((10) 

- (<lo) - ((10) - ((10) 

- ((10) - ((10) - ((10) 

. . 
C. Escherlchla coli ATCC 8749 
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) - (X10) - ((10) 

2.0% Nipacide PX - (ClO) - ((10) - ((10) 

3.0% Nipacide PX - ((10) - ((10) - ((10) 

3.5% Nipacide PX - ((10) - (<lO) - (<lo) 



. 

a. wococcus aureus ATCC 538' 
Initial inoculum level = 1.44x10 4 co.lbony forming units per m l 

SAMPLE 

--,-m . 
COLONY FORMING UNITS PER ML AFTER 10 MINS 

Aliquot 1  Aliquot 2  Aliquot 3  

. _  

t 

0.0% Nipacide PX + (4.1x106) + (2.1x106) + (6.3~10~) 

0.5% Nipacide PX - ((10) - ((10) - ((10) 

0.75% Nipacide PX - ((10) - (<lo) - ((10) 

1.0% Nipacide PX - ((10) - (<lo) - (x10) 

1.25% Nipacide PX - ((10) - (<lo) - ((10) 

1.5% Nipacide PX - ((10) - (<lo) - ((10) 

b. Pseudomonas aeruainosa ATCC 9027 
Initial inoculum level = 2.16~10~ colony forming units per m l. 

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS 

Aliquot 1  Aliquot 2  Aliquot 3  

0.0% Nipacide PX + (2.4~10~) + (2.9x106) + (1.0x106) 

0.5% Nipacide PX + (1.3x104) + (2.8~10~) + (2.1x104) 

0.75% Nipacide PX - ((10) - ((10) - ((10) 

1 .0% Nipacide PX - ((10) - ((10) - ((10) 

1.25% Nipacide PX - (<lo) - (X10) - ((10) 

1.5% Nipacide PX - (<lO) - (x10) - ((10) 



c. a~- su ATCC 8739 
Initial inoculum level = 1.32X107 colony forming units per ml 

e-p 

SAMPLE COLONY FORMING UNITS PER ML AFTER 10 MINS 

a Aliquot 1 Aliquot 2 Aliquot 3 
--P 

0.0% Nipacide PX + (5.0x109 + (3.4x109 + (5.1x109 

0.5% Nipacide PX - ((10) - ((10) - ((10) 

0.75% Nipacide PX - (X10) - (<lo) - ((10) 

1.0% Nipacide PX - ((10) - ((10) - ((10) 

1.25% Nipacide PX - ((10) - ((10) - ((10) 

1.5% Nipacide PX - (x10) - ((10) - (X10) 

+ growth (turbidity) 

no growth 

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. 





METHoDs=INCLUDINGCOPYPEEBBBEEmPROCEDUREUSED 

L NEUTRAL INACTIVATZQN PE ANT 

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 32OC for 5 mins), into a sterile contai- 
ner, which were incubated at 32OC for 10 minutes. The numbers of 
survivors were then determined by serial dilution and plate 
counting, using diluting and plating media containing appropriate 
inactivators. 

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

2, NEUTRALISEREFFECTppIBACTERfAVIABILImTEST 

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 
(W(4)). 

paragraph 

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

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. 

2% TESTmAWTfSEPTICPgSISTAWCgTEST 

The resistance of each test organism to phenol at 20°C (as per 
A.O.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:lOO. 

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 32Oc 
for 48 hours and any visible growth (turbidity) was recorded. 



PHENOL DILUTION GROWTH (TURBIDITY) AFTER 
5 mins 10 mins 15 mins 

1:60 dilution + or 0 + or 0 0 

1:70 dilution + or 0 + + 

Lcoli 

1:90 dilution + or 0 + or 0 0 

1:lOO dilution + + + or 0 

1:80 dilution + or 0 + or 0 0 

1:90 dilution + + + 

+ growth (turbidity) 

0 no growth 



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). 

lml of serum 1 ml of appropriate test culture and 8 mls of test 
antiseptic (all prewarmed at 37OC for 5 minutes) were transferred 
to sterile containers (plastic universals), mixed and incubated 
at 32OC 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. 

A first aid antiseptic drug i.e. Nipacide PX must decrease th 
numbers of bacteria per ml by a factor of not less than 10 5 
within 10 minutes of challenge at 32'C in the presence of 10% 
Fetal Calf Serum (inactivated). 

L Bactarm Assav Procedvra 

1 ml of serum, 1 ml of appropriate bacterial test culture and 8 
mls of test antiseptic at its recommended use concentration, (all 
prewarmed at 32OC for 5 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 media without neutralisers these were then mixed 
and incubated at 32O for 48 hours. 
bacteria were determined by 

The numbers of surviving 

appropriate neutralisers, 
serial dilution media containing 

and plate counting using plating media 
containing appropriate neutralisers. 

A 1:120 dilution of the formulated drug product in growth medium 
without neutralisers must preven Q an increase in the numbers of 
organisms from an inoculum of 10 
incubated at 32OC for 48 hours. 

organisms of test culture when 
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0 1 BfWACTrVATIONSPEANTISEPTIC 

PRELIMINARY-RESULTS 

TEST SPECIES COLONY FORMING UNITS PER ML AT:- 
ZERO 10 MINS 

S. aureus 4.3x106 4.0x106 

E. coli 2.8~10~ 3.0x106 

P. aeruginosa 6.1~10~ 6.8x106 

TEST SPECIES COLONY FORMING UNITS PER ML AT:- 
ZERO 10 MINS 

S. aureus 

E. coli 3.2~10~ 

P. aeruginosa 6.1~10~ 7.5x106 



TEST SPECIES COLONY FORMING UNITS PER ML AT:- 
ZERO 10 MINS 

S. aureus 3.9x106 3.6~10~ 

E. coli 5.4x106 

P. aeruginosa 4.5x106 4.0x106 

h, Contralf:-lQQjlsterilaWatar 

TEST SPECIES COLONY FORMING UNITS PER ML AT:- 
ZERO 10 mins 

S. aureus 4.3x106 4.5x106 

E. coli 5.0x106 

P.aeruginosa 

TEST SPECIES 

S. aureus 

COLONY FORMING UNITS PER ML AT:- 
ZERO 10 MINS 

4.1x106 4.5x106 

E. coli 

P. aeruginosa 

5.8~10~ 

4.0x106 . 

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



2 BEPFECTSQKmYrABfLIm 

TEST SPECIES 

S. aureus 

E. coli 

P. aeruginosa 

COLONY FORMING UNITS PER ML IN 
BROTH BROTH & INACTIVATORS 

4.6~10~ 3.9x106 
9.1x106 8.7~10~ 

2.5x106 2.6~10~ 

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. 



PHENOL DILUTION GRowni (TURBIDITY) AFTER 
5 mins 10 mins 15 mins 

SL- 

1:60 dilution 

1:70 dilution 

Lcoli 

1:90 dilution 

1:lOO dilution 

Laeruainosa 
1:80 dilution 

1:90 dilution 

0 0 0 

+ + + 

+ 0 0 

+ + + 

+ + 0 
+ + + 

0 no growth 

+ gr0-h 

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 Silverslde Road 104 Hagley Sullding Wilrnmgton, DE 19810 
Tereohone (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 7530183 - CHLOROXXLENOL 

Dear Sir: 

In response to the July 22, 1998 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 O.S-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, 

C/ 

Gary R. Kramzar 
Vice President 

GRX/kb 
Attachments 

-- -.. - 



Determination of Minimal Inhibitory Concentration (XIC) of 

chloroxylenol (PCXX) against Candida albicans and Trichophvton 

mentagrophytes. 

Performed by NAXS.4 - North American Science Associates. 

Submitted by Ottawa Chemical Company. 

An MIC determination was made using PCRX solubi .lized in 
propylene glycol against Candida albicans and Trichophyton 

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

Candkda albicans - -- .125 mg/ml or 125 ppm and Trichyphyton 

mentagrophvtes - 1.0 mg/ml or 1000 ppm. 
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Materlaltsl Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution 
without PCMX, (MIC) MG31-01 

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

I. Materials 

A. 
B. 
C. 
D. 
E. 
F. 
G. 
H. 
I. 
J. 
K. 
L. 
M. 

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 U41101. 
Pipettes, 10 ml, serological, sterile. 
Pipettes, 1 ml serological, sterile. 
Balance. OHaus. triple beam. 
Candida-albicans, A?CC 10231. 
Tricophyton mentagrophytes, ATCC 9553. 
Soybean casein digest broth (SCD), sterile. 
PlHte count agar <PCA), sterile. 
Peptone, 0.1X,+9 mls in test tubes, sterile. 
Incubator, 35 - 2°C. 

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 stqrile SCD 
broth. The broth culture was incubated at 35 - 2°C for 
24 hours. Following incubation, a 1:lOOO dilution was made 
in sterile water. 
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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 mentagrophgtes, ATCC 9553. 
Several loopfuls of organism from a slant culture 
were transferred to 10-m& SCD Ejroth. The broth 
culture was incubated at 35 2 2'C for 24 hours. 
Following incubation, a 1:lOOO 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 81 and 
0.9 ml to tubes 112,through #11 in each series. 
A 1.0 ml aliquot of the PCMX/glycol was added to 
tube 111. 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 010. Tube f/l1 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:lOOO dilution of 
C. albicans. All tubes in the second test series and 
second control series were each inoculated with 1 ml of 
the 1:lOOO dilution of T. mentaerophytes. - 
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Malerlal(s) Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution 
without PCMX. (ME) MG31-01 

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

1. - Test Series: 

Two series of 11 sterile tubes were prepared by adding 
9 ml of sterile SCD broth to tube t'l and 0.5 ml SCD 
broth to tubes 112 through 111 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 dilutions 
were made using 0.5 ml transfer through tubes $10. Tube 
911 in each series received no PCMXfglycol. 

All tubes in one test series were each inoculated with 
0.5 ml of the 1:lOOO silution of C. albicans. All tubes 
In the second test ,series were eax inoculated with 0.5 ml 
of the 1:lOOO dilution of T. mentaerophytes. 

E. Inoculum Population Verification 

1. The population of challenge organism present in each 
1:lOOO 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. 
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RESULTS: 

Tube 12 3 4 5 6 7 8 9 LO ll- Cor.trol 

Y 

PCMX . 8x 8x 8x 8x 8x 8x 8 8x 8 
mg/ml 8 10-l 1O-2 10'3 lO-4 lo+ 1O-6 10-T 10-B 10-g 

C. albicans - - 
+ + + + + + + + 

0 

+ 

T. mentagrophytes - + + + + 
I I I 

Tube 1. 2 3 4 5 '6 7 8 9 10 11 - CoRtrol 

Glycol 2 10 1 
1X1X1 

.ll o-2 10-3 10-f 
lx 

10-5 1i-g ,;-7 Jj-g 0 

C. albicans + + + + f + + + + + + 

r. mentaqophptes + + + + + + + + + 
I 

+ 
I 

+ 

-t = Growth 

- = No Growth 

C.3mpleled 1-17-79 Teen BH 
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Material(s). Parachorometaxylenol (PCMX) in Glycol Carrier Solution. Carrier Solution 
without PCMX. (MC) MG31-01 

Tube 1 2 3 4 5 6. -7 8 9 10 11 - Control 

1 
PCMX ' 
w/ml 8 4 21 0.5 0.25 0.125 .06 .03 .015 0 

C. albicans 1 + + + + 

- 
r. mentaerophytes - -I-I-1+1+ +I+ +(+ + 

+ = Growth 

- = No Growth 
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Marertalfs) Parachorometaxylenol (PCNX) in Glycol Carrier Solution. 
without PCMX. (MIC) MG31-01 

Carrier Solution 

Plate Count Results: Dilution for Total Plate Count 

c. 

-1 
C. albicans 1:lOOO dilution l ' lo 1o-2 - 

TNC 47 

Thus, the 1:lOOO dilution contains approximately 

2. mentagrophytes 1:lOOO dilution 10-l 1O-2 

202 14 
. 

Thus, the 1:lOOO dilution contains approximately 

DISCL!SSION: 

-- 10'3- -. 10'4-. 10-s 

5 0 0 

4,700 organisms/ml. 

1o-3 1o-4 l(? 
2 0 0 

2,020 organisms/ml, 

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 mentagrophytes - 1.0 mg/m.l (1000 ppm) 

CompteIea l-1 7-79 Tech RR Approved DV 

k,! re~nr,S drC SJDmll!eo dS Conlloenrlar COnlrn”“#Cd,,C”1 &ulnOrIzdr,On /or C”3l,C 
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e Judis, J. 1958. From the University of Toledo for Ottawa 

Chemical Company. 

A comparison of in vitro activity of a 1% PCMX formulation -- 
with Isodine when tested against Candida albicans and Trichomonas 

vaginalis. 

Antibiotic Assay Cylinder Technique: 

measurement recorded 

Zone 

The zone sizes recorded are 

measured in an old-fashioned 

way. They should at least be 

doubled. Cylinder width not 

kLlown. This means that 5 m l 

at 17% PCMX solution gives at 

least a 22 m inimum 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 m inutes. 

The same procedures were used for the determination of phenol- 

coefficient type values for Trichomonas vaginalis. 

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

against C. albicans, - but only PCMX was active against T  vaginalis. -- 
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UNIVERSITY OF TOLEDO 

TOLEDO, OHIO 43605 

COLLEGEOF PHARMACY 

Report to: Dr. Sol Boyk 
Ottawa Chemical 
700 N. Wheeling 

April 10, 1958 

Division 
Street 

. Toledo, Ohio 43605 

Re: A comparison of the in vitro activities of PCMX (l% PCMX, 3.2% -- 
potassium ricinoleate in water) and Isodine (PVP - Iodine) against 
Candida albicans and Trichomonas vaginalis. 

I ACTIVITY AGAINST C4NDIDA ALBICANS 

Test oraanism: The test organism used was Candida albicans ATCC 
102319 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, 

Testing technioues and results: 

1. Antibiotic assay cylinder technique. A preliminary survey of the 
ability of the two compounds to inhibit the growth of Candida 
albicans was done using glass antibictlc 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 48OC). 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 PCXX 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 ta‘u1.z that follows. 
The size of the zone was determined as f:e distance from 
the edge of the cylinder to the adjacent edge of the zone. 



. 

Table 1. Activity of PCMX and Isodine against Candida albicans as 
determined by the antibiotic assay cylinder technique. 

Dilution of Site cf Dilution of Size of 
zone ISODINE Zone 

ml. of 1% ml. of ml. of ml. of 
PCBX water ISODINE water 

5.0 0 11 mm. 5.0 0 2 mm. 
2.0 3.0 0 mm. 2.0 3.0 0 mm. 
1.0 4.0 0 =. 1.0 4.0 0 mm. 
0.67 4.33 0 =. 0.67 4.33 0 mm. 
0.50 4.53 0 =. 0.50 4.50 0 mm. 
0.25 4.7s 0 a. 0.25 4.75 0 =. 

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 susnensions to various dilutions 
of the aoents with subcultures ttc determine 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 1s 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 of S ml. and 0.5 ml. of a silspension of 
Candida albicans ATCC 10231 was added. The suspension con- 
sisted either of a 24-36 hour c*Jlture 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- 
tiiled water. The conp,criticn of the glucose-peptone 
breth was 3s foilcws: glucose, 8 gm., Bacto-peptone, 2 gm., 
distilled xcat8rJ 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 albicacs suspension was added 
to the dilution of PCFK 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 Isodine. Exposure to the monilicidal 
agents was done at room temperature, G+C). In one series, 
Candida albicans was exposed to aqaoous dilutions of the 
PCMX or Isodine while in a second series, human serum was 
added to the dilutions. Subcultures of the dilutions of 
monilicidal agents was done at 37°C. 

* A similar method is described by Hesseltine, H., 1939. 
&perimental and clinical therapy of vulvovaginal 
mycoses. Am. J. Obst.et, Gynecol., 34, 429. 

-2- 



a Results: 

Series A (without serum present) 

ml. of 1% PCMX or ml. of 
ml. of Isodine 

growth upon subculture when 
water exposed to: 

PCMX ISODIXE 
3.0 2.0 

1.0 
0.67 
0.50 
0.25 
0.10 
0.067 
0.050 
0.010 

Control 

4.0 
4.33 
4.50 
4.75 
4.90 4-t-++ 
4,93 ++++ 
4.95 ++++ 
4.99 ++++ 

++++ 

ml. of 1% PCNx or 

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

ml, of ml. of growth upon subculture when 
ml. of Isodine water serum emosed to: 

PCMX ISODINE 
2.0 2.5 0.5 
1.0 3:s C.3 
0.67 3.83 c.5 + 
0.50 4.00 0.5 + 
0.25 4.25 0.5 ++ 
0.10 4.40 0.5 ++++ ++++ 
0.05 4.15 0.5 ++++ ++++ 

CoPtrol -I-+++ 1 

Conclusions: Candida albicsns, under the above test conditions, is killed 
by much higher dilutions of Isodine than PCXX (in terss of the 
solutions used here). However, 
ditions, 

under more physiological con- 
such as in the presence of serum, the monilicidal 

powers of Isodine are considerably reduced and might even be 
more significantly reduced in the presence of tissue or 
other body fluids, although this would have to be demon- 
strzted. 

3. The ability of Candida albicans to mow in the nresence of 
various anounts of PC>P: or Isodine, 

Glucose-peptone broth was tubed in 5 ml. amounts and the in- 
dicated volume of 1% FCNX or Isodine solution was added to the 
tube of broth. The inoculum consisted of 0.1 ml. of a sus- 
pension 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 inoculation, 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- 
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Method: 

II ACTIVITY AGAINST TRICH3M3NAS VAGINALIS 

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

Various amounts of I% 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:lO Isodine growth in the 
Number Isodine or undiluted or 1:lO dilution of presence of: 

1% PCMX 1% PCMX (diluted 
with water) PCMX ISODIX 

1 0.083 ++++ 
2 0.033 ++ ++++ 
3 0.016 ++ ++++ 
4 0,083 ++++ ++++ 
5 0.016 ++++ ++++ 
6 0.008 +++b ++++ 

Control ++++ 

The tubes in whiih there was gro-1.t.h were esarriined 
microscopically for motility of the trichomocads and 
all tubes in which growth was *+-t 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 esanined, the PCXX solution 
was capable of preventing the growth of Trichononas 

vaainalis completely in a dilution representing l:lO,CC'Z 
of the active ingredient, PCMX (i.e. a 1:lOO 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 of 
Isodine but the absence of serum in any testing would 
not yield results of clinical significance. 

-4- 
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Results: 

ml. of I25 PC!+% or Isodine 
per 5 ml. broth 

growth in the 
presence of 

PCMX ISODI NE 

0.55 
0.21 
0.10 
0.05 ++++ ++++ 
0.01 +++t+ ++++ 
0.00s ++++ ++++ 

Control ++++ 

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

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

Submitted by: 

/s/ Joseph Judis 
Joseph Judis, Ph. D. 
.43st. Prof. PharzzcT 
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A comparison of the in vitro activity of Dettol, hesylresorcinol -- 
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 (BXC) and hexyl- 

resorcinol as a comparison to the activity of PCK. They refer 

to the actions of the OTC Antimicrobial Panel in placing both 

BXC 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 

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% in 30% glycerol; and 1% aqueous BAC. 

A variety of microorganisms, including fungi, were grown in 

appropriate media and prepared in suspension for testing. A 

fairly standard procedure using doubling 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. 



Borh 5% and 30% 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 PCXX against 

the fungi is clear. PCPLX is not inactivated as badly in the 

presence of 20% serum as the two other chemicals. 

One should remember that the basic theory of ?LIC (minimal 

inhibitory concentration) as an indication of activity is that 

the ?lIC value is that concentration l<hich inhibits growth (a 

hangover from antibiotic effectiveness and therapy because 

most antibiotics are bacteriostatic and are effective in this 

mode). lk"nen 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 EIIC values are used comparatively. Furthermore, 

the inactivation of BX with organic material is legendary 

and well documented. 

. 
From the data derived from this comparison, PC??3 can certainly 

be regarded as an active antimicrobial, even in the presence 

of high organic loading (20% serum). 
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So far very ?~JV compcunds ,%ve been ?Iaced in Ca:ec;~y 1 & :2e 
F.D.A. None havt been a,pprove d For skin arzise3sis but hexy!.res:r=::ci 
and benzalkonicm chloride are ?wo an:i,micr=bta[ apen:s whic7 ?eve -. 
been a;;>rxet Fsr ass 3s skin w~5~‘r1~1~~1e~r.sa,~~. . . 

Mzte-ir!s 



- . 



1. Minirnu,T Inhih;‘m-y Ccnc=ntr=t’ons 4. CI< 

Cr~2nis;r: 

a. ~3-22~ 

streq. fitci!is 

E. ccl i 

@sn in - ml distilled we:=r) 
PCWX in: HeXyl- 

“Detmi ” resa-cinol 
FcrmuliZsn 

p-no 4Cb 

83CO 

2fczC 

2-zCCO 

4c3cc 

ECC 

13oco 

!3COO 

13oco 

1 ECCG 

4GCCC 

eccc 

48CCO 

4oco 

15005 

ZSCCO 

32200 

e4c30 

< PCC ” 

i c^oco 

8000 

CC00 

220 CC 

23-ccco 

2 fS,ZC;.Z 

25eCSC 



S”U~hylcc3cc~ds +ureus 
NCTC $163 

Disc. Hz0 SG, CCC 

5;; ser’w’m I 

I 
14 ) cc0 

! 
2c”/‘o serum ! 

I 
3,cco 

l 
. 



Organism 

E. cali NCTC gS 

Condirri0r.s 

‘. . 
Disc. H20 

5% serum 

207’. serur 

i 
- 

7 - 
I 

I I 
I - 
I 

3ent+!‘kcniu- I a 1 I, 

I 

:i exyl- 
Chl0riC.e r escrci.70 

- 

PC, cc0 

lei,OCO 

3, ccc 

12,oco 

f&SC6 

< 1 ,ccc 

7,2x 

2, ?C^c 

10, cc0 

2, cc0 

SC0 

Dir:. 
I  l 

H20 !  

I  

6,002 

.:. -. 



Ccnditicns B em-: ken LC:,~ 
chicride 

Dist.‘t-i20 

I 

129,cco 

5, CC0 
2CT/o ser;i:m I 3C3 

I 
I 

Dis:. H20 
I 

12,OCO 3,OCG 

z:“/‘c serur, 
I 

c,oco 

po/ v/o se.-u.m 
! 

7 ) 000 

H exyl- 
resrcinol 

32, occ 

7,ccp : 

3,GOi 

c: ccc 

3,ccc 

I - 
I 

- 

2.,7CS 

4, OCC 

= :f= &J - 

Dist. H20 
I 

15,cco I 6, occ z ” =.- ) -ev 

. . 



Cbs2nism 

s~~i?yloccccL's air2us 

NCTC 4153 

Stro$oc~cc~s ktcz!is 
NC-iC 6273 

5 

2c1 

5 

20 

70 

15 

45 

6 

5 =q WY. 3 

2c 1 

5 66.7 

20 80 

5 30 

25 - 3 

FS. eeru,-:ncsE 5 
c-. - 
<I .=; 

v!z-ic ‘(cc= w-e 

23 6.7 

17 .5 

<5 

33.3 

: 27.7 

83.3 I 5= SW 

<I7 C w.5 

37.5 

< 3 = “.V 

63.3 ! 
I 

5i.i 

SC 4" w-.5 

C3.S ! 75 I 

<E 
I 

17.3 i 
! 

32ndi62 z!kir--rs 5 3.9 21.9 1co I , 
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Scientific information on the 'in vitro' and 'in viva' 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 clinical 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 5% 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. 



In vivo antibacterial activity: BP 

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 5 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. 

Neutralizers 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. 

, 
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O:Zol was found to lx b;c:erlc:&l o-;ainst ;I~Is v/i<2 rzz;= 
0P m;cr3-;r;;,nism s achlevtng a COnlplntz kill of the inozulum *‘[thin 
13 ninutzs at dilcrtlonr in @XC.ZSS af’ thr rac:.mn;enc!ed Gse-Clil~t~~n. 
This ilctivity, altl.:ojSh slightly reduced, 1s matntained Gt dilutians 
in exc65s of t2e use-dilution when Dettol IS evaluated in t.he presence 
of hard v.&tcr and or~anrc matter. 

Pseudomonas neruginosa WAS the orgiinlsm most resIst3nt 
to t:Tz activity ST 02:tol, certain strains f cquired conCentrht~ons of 
Det~ol in cv-- .-es~ or the use-dilution to ach)evE,? a complete kill. F--N ever ,_ , 
dried c~;ltlJrcs Gf Pse*.ldomOnzs zorugir;,s.3 tirre rtpidly killed by e 
1: 1 C3 dilLa: \,n of Dtt~oi Lnd St Z7cC D~:tol ,7sxessed .a k;1Ikng c!i:~1;1317 ;: 
1 :&Cl r’C,::c-;=r !:rl~s orzqnism tn an (7qucous sys:im. - 

. 



m 1, 
. Thr5 series of cxpcr\mcntc J was designed to eval\x3te t.5e 

spectrum cJ’i;nlrbacterial activity of Dcttol ur,der cl vncr~ry cf tzst 
coind\ tlons . 

I 
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2.1. Product 

. 
The stanz’3r3 productton fzmula of Dcttol was used t.?roughout 

these expor iments. 

2.2. MICI’O-or ;?..?I sms and mc:!wd of culture 

(a).. -- St-n&t-d @>rr.t~r~al Cultclrzs: 

Except wkre s&Zited, all stanc!Drd brtcterial cultures fyom offlclal 

, culture collections WWE: grohn in Nutrient Er3th Nt‘. 2 (Cxaic1 Ltd) far 
three subsequent gcncratkcns at ,77cC for 10 hour= + prior t3 u;l:lzb.ti3n rn 
the product cvalutitlon scheme. The WceptI3ns were; 

(1) Staphylococcus aureus: F.D.A. cuiture broth used 
of the follovz trig composi tlon :- 

Oxord L37 Peptone 
Sodium C?\o -ide 
Lab Lcn~co Pwder 
Distilled vdatir 
pH e.8 

10 gms 
5 gms 
4 gms 

to 1 ,OCO mls 

(2) Pscud3monss ecrugln3sa: 0 .A. cul:uro t.NO;h usad 
of the Tollsf. trig CDm~3Sitt3n:- 

I 

Eupcptarc NC. 1 10.0 gn-s 
Sadium t:n\orlda 5.0 ;.ms 
LabLamc3 Sufftr 5.0 .;:ns 
Dtstrlled watti- to 1,000 mls 

(2) Strspcxxcus SrazrzcIcans: ThlcgIycsl!a:e rr.z:;;m 
(U. S .P .) used fs :hf gr:.v:i~ n;aZlun:~, z..nc JS ;?cLrs 
used as thr= generatia7 ttme. 

(4) Coryncbac’,orlum 5cnns: Th~oglycollatc msjium 
(U.S.P.) used as th8 ;ry:r;h rn4iic.m and 43 bars 
used as the gor.cratlcn :Imc. 

(5) S:rz3cxzcc*4s pyxenos: 4a hzdrs bs*d as :.73 
gencrr.tlon trme. 
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Standard Funnal CultLrrcS: 

Except *here staled all standzird fungal cultures frsm official 
culture col\cctions wer c grorrn on Mall Extract Agir f3c 10 ds:ls at 
27OC. The rcsultlng msclium was scrzpcd from t?e surface ,~f the 
plats, h~mo~nniscd in 1Ott.l sf Rlng)sr% sslution and Filtered thr;+h a 
sintcrcd slass frllzf t3 obttin the Sporz suspension. Thts spot-c 
suspansrc;n was utilized for product cvGluht\on. 

. . .- The exccpllons wer-C; 

(I) Candida albrcsns: grown for Wee success’rve g?ncrations 
in Malt Extract broth at Z’i:c for 18 hours. 

(2) Pitjrcsporum ovsle: grarrn on agar of the foIl2win9 
composition for 5 days at 27oC:- 

Malt Extract Cigar 60 9 
Ox-bile 20 9 
Twecn 40 10 ml 
G lycerol mono-olcs te 2.5 g 
Distr lled v:ater 1,000 ml 

The gr3wthZ scraped off, flllared to remove agar lumps 
and r tir,uspcncJe~I in 10 ml :jf R,n;ers solution. 

The idzr.liflc.:t:zn of all orgzn:oms :=s:zd was c=niirmgj us:?; t,+r 
pcoccA~‘ure 9 Czbven and Stce!e (I Lt.ntifica:ian 9 Medial @ncter ia, Camol-ij;= 
UnlVCfSity Fress 19C5) 

2.3. EvaIu.%ti=M of rr.-vitro antt>zcrrr!z! rc:ivih/ 



I_ -.h 

. . 

*, 

-.I - 

. 

l 

l 

11 

phcn:l co-cfficicnt and h5s been modified only i.7 so fzr that othtir 
org.~nl=,rnt In additiM to those norrrUIIy recomnlsndnd have hlbo 
been tostcd, 

A ser~cs of five cl\lutions of O>:tol , each of five mls 
were n-.zdl: in diz:\llcd water In storIIc# rr3nfZlners I?nd placed In a 
water b,s:h al 2oOC. 0.5 ml @ f test CLl~flJl‘e was cii<!.:z! to etch 
dllu;Ia.?. Thz mlxiure ~4~s agitated and loc,pFuis rc,tnoved z.ftzr 2 2nd 
IO m \n*.ttcs c%,tect ttmc tncl transfzcrccl rnto a su\lable sub-cul’;?ire 
mccJlu,m contstnlna 0.3% Lectthrn and 3% Tween 80 (LCTM SO) 2s 
ncutri‘l i Lsr , 

Bacterial subcu!turas were incubated at 37°C For 40 h>tJrs 

excc!-#t for PAycsSzcterium tu5erculcsis where the lncuhatron 7a1-1od 
was 21 day’;. Funzsl sub-cultures were incubated at 273c For :%n 
days. 

@ I Killinc; Dilution in Hclrd W ’ater 

The method follows the procsdure described above cxccpl: 
that Cilutlons of D;ttol were prepred tn M rd wa:er ecuivalmi t3 
300 p;*n calclurn chlr- tdz calculated on the World Health 0rgan:sation 
Scale. 

(c) Killing 01ls.1,. L.-q in the oresencc of orqntc .rf:::?rlal 

Tht method foll~.s the procedure dzscrtbsd above e’xotot 
th:t dllu’.ion~ of Dectol were prQoare4 in 5% serum (I-lorse Ssr.um., 
Oxoid Ltd.) 

. 

Cd) I<illilrJ DiiL,‘:ion at el?vzted temoeraturt -* 

The method follcws the proc c&r= discrtbzd Qbob’f oxcect 
that the p-zdc.ct dild:i>ns are mateatned at 27%. 
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dried for 3 hours &t room tcmpcrature, then the flat bottoms of the 
tubit? were imncrscd In either I:40 or 1:lOO Octtol dilutions. At 
intervals 0P Y, 2%, 5, 10 and 15 minulos the tuBx were removed 
and v#3Sh?d for IS seoonds in tap WatCr. The tubes were then 
pres.sad ti>to nutrlcnt egsr pldlas for 10 seconds and removed. 
After incubation fsr 48 hours at 57% tile nun-bar of colonlc-s on 
the aqtr plstc wcrc counted. 

A sim ilar cxpcr~ment was also conducted where the culture 
organic. *n JIGS m ir.cd wrth m ill: (final cinccntrrIt~~n 20% v/v) b&fore 
applpq tr, 1.h - flat bottoms of the SWIZS of gkiss tu!XS. 

2.4. Evcluntion of ‘in-vivo’ antibacterial activity 

I Four equal sizelzoncs (1 .5” diameter) were marked out cn 
the forearms of human volunteer subjects. These areas were 
infected tilt,? one drop (0.02 m l) of a nutrient broth culture of the 
test organism which was sortcad evenly over the test zone. The 
areas were allmcd to clry for five m inutes, The dilution of Octtol 
under test (trio drops, 0.04 m l) was applied to the zones and spread 
evenly ov9- the srea w\th a sterile g.ass rod, V.ater was appltcj 
to the control areas. 

Pftcr 5 or 10 m inutes ccntact time, a stcrilc velvet paA 
was used to transP;r t:-.e remnrn:ng m rcro-organisms frcrn the ;;:c;n 
to tilt striate of an cgar plate cont;7in\.rg 0.f:; Lcci;hir, znci 37: Tv.een 
80 as neutra!iz”;r . The number of col:niss *r;n~ch dcvo\oped o;r 17.~ 
pk..:e aftc: incui;ation fzr 418 :?ours at 37cC was counted, and C:c 
percentzc? r=- -*uct:cn in the num,ber of vizble ar,“anlSms -as ca:z=,le:ac 
by con-pzr-[son wi*& control cress treated with water, 

In order to t\\ustrbtf the ccrsistan: ?f?ect cf oet:ol zn ::?e 
skin the zbcv-: method ,:ve.s rrodifled. The m irkcd out areas on t..t 
forc+.rm  \b:::re subjlc: :c :ras:men: NLth De::,41 (or w/a:~r tn *be czntrol 
sliuCti2n) f2r P ;r- 4 :hcurs 32Yz.-t ir; ‘ecc13n of 3.17s SlfZS wit.> ti:t ttsi 
culture. The ctrccn;age reZuct:sn af:tr a 5 m tnutas ccn~c: t1m .z ,&as 
detcrm1nc.J by ::ne velvet pad l sansfcr tcc:-,n~c;~‘e:, as in t!re przvt3c;s 
expcrimont. 

2.5. Evalrcstiz? of ‘iq-vltr3’ Tr\c!-t?oracic!al Pc:!wt/ 
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The tubas of Dcttol and culture rywe mlxcd ll?orouyh\y ; nd 
left at rcJ@m t:mpcrasturC for 1 hour, After interwls of 2 mir.ir:,:s, 
10 mlnutcs and 1 hour a sample cf the contents of each tube WCS 
exsmtncj FtICrOl~?+lCally t0 aSS.:SS thC COndltlSn Of fix? tr1chomorzCs. 
C~fltrol :4 5%s, on3 ccn!cinlng 1 ml of dlr;tlllcd wa?zr ijnd 1 ml cf 
lnO?U IlJm z nd me cc,ntninlq 1 ml of tnoculum el.3n.2 v8ere \ftCicr<*Ld in 
each (;x!;::r imont. 

2.G;. r\!cutral i z(;lir.m of Dcttal 
. . . . 

In o&r to nullify the AnLtbaccarirl effect of Decal it is 
necessfry tu in=srporztc a neuirc ltrer into the subcc~l ture meti:Lm. 

I TV:O minimurn tnhtbitwy ccnccnlratians Lkerc ealuatad 
for DcttJl alone and Dettol ccmbincd ~/tth 0.3:/, Lectthln and 55/. T:veen, 
usiq the calture broth For apprcqrratc stantird organisms as tl-.a 
grorJth medium. Inabatlon was achieved for 4 days at ,170c. 



3. Results -- 

. . Minimum Inhhbltory Cont. of Dettol 

Without Neutra 

I stcphy\ :.CCcclJs aUreUS I:800 

Eschsrichra colr I:400 

Salinontil In typhi 1;800 

l;zcr Vb’tth hlcl;tra 

< 1:so 

< I:50 

< 1:50 

I i z2r 

The resrllls shuw that the actlvlty of Oettol IS greatly r%!uced 
in the presents of Lctclthrn Tvdecn. In th3 majorrty of exp<.rrmel>ts, 
jXW’;lCulQ:’ ly thoS2 d::ermLntng the 4rl Ikng di I~ticn of Ottta: agzrns; tfre 
test crgsnlzm, 1 loo$;l of Dzttol/!zact cria suspension 1s trans’srrcd 
to 5 ml cf sU3c’Jltbl’e tr3th. Thus a dllutlcn ?cct>r of 1 to SC0 1s 
in\,clvz;: Cn3 such CECIL! czr.cc:-&rattlzns of D?ttal are more t.han 
adeq 22t2ly nrutr z.l\zeJ In the s~tc~d\u~~-c tr3th by tn2 prcse3ca oi 
0.3% Lzz:t:?\n an3 C:< Tbvea 60. 

The results are SFm*.n rn Table 1, 

The results arc shown in Tab12 2. 
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A11 fungat cutture S \~crc obtained from tht Institute of 
Hygiene znd Tropical Mcdrcinc, LDndcn, except Pcnicillium 
notatum 2nd Aspcr21 llus fumli;ituS. These wcrc obtctned from ll>e 
Comrnomcalt;? Mycolo~~csl IIIstItute. 

Prcvic*&s results hav? Shorrn tirtt Dettol, diluted In dij:tlled 
watdry is ;C:IV= 2:: lnst a vi 122 range d biclcr ia. 11-I pl’hctlce, of 
course, disirB:Gtaf,iS and tntisepttCS arg usrrally diluted with tap 
wat*zr \./hlch may Gffect the pcrForm,?nce of the pro&et. In this 
expcrimcn; Dcttol b’=/as diluted with hard water (equivzlcnt to X3 ppm 

I calcium Chloride) whtch IS equtvalent to tap water vx hich may bs 
Found in s psrtlcukrly severe hard y/atnr area. 

The results are sho;vn in Table 3. 

The activity of Dettol is only slightly redsed In tha presence 
of hard water , and bactericldel sctlvlty IS matntzincd at resscnsble 
levels . 

T hc results are Shw,n tn Table w. 

As wi?:? frost ;)r3&ccs, orzanlc matsrl31 daes Cecreasz tl~g 
activiv of De;t>l. 
margIna 2nd O--b 

Ps WI::? hzr< water, ii? ~5 Gsertist ln ac:lv~:y iS 
G..cO~ is SC:il Caqrble of exertins a comptcte kill a ;sinSi; 

the organisms mdcr tes:. 

The t’CSultt are shovdn in Table 4, 
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p, , I 
2m arc likely to unilcrnstlmotc the true pcrformonco & Lho product 
at t)ztn tcmpcrn;;ure, 

0 3.7. The rtpidrty of the bcctcrlcicf:l i.ctiu.#ity 3f Dkttol 

. 

The cffcctlvcnr.r.s of Dctt=\l at its rcrcnlmendc?d c%\cen:rat\on 
can be j;l ‘!3Cd by the Ifit.*+ . ‘h Of tlmc l’Ff*JlrCd faf tt-2 dilUtiG3 t0 k11I a 

tee: inoc’J1;.:lc.d Of apf%-oXlmak!y 2 x 16 orgcnlsms wnen added to 
Dcizol dllb:cd wl th eitI’l=r soft water, 5:< %rum or 2.5% blood. 

. .- Ths results Qrc shown in ‘Table 5. . 

At its usa-dilution, Dcttol i:ci~zvcs a rapid kill of all 
orc3n:sma tz:.lcd. In most cases a CJmgleta kill of the t3st lnoculum 

I is r?chiev$3 VI i ti>ln a 4 mlnr.te period, This occurs even rn the presence 
or 5:: s 5rum or 2.5% blcad. 

3:0. Thz bscterlcidal activity of D?tto\ bvh”J’l clctlng on dried -. 
orgc.Ili5ins 

Most or the experiments descr\Pzd utilized micro-orgsn1sm.s 
in nn aqucoci cnv:ronn\zr,;. Very often, ant\sc$lcs and ;‘isrnfec@ncs 
are raqulrerf ‘..D kill orc?nisms in a dried sMte. Occasionally SGC;~ 
orC!?r‘rismS m::y e\‘rn b? embedded in fi1n-s of organic mattzr. In 
8ttcmgls 1;, I. LtI.‘O&lJt i’~s.3 ccndittv II IT\ L% l?boratzry, tests have 
be23 czrr~td oui in WITIC I dried films G? Grg2misnls were farmed M 
a 91~~s SLI-~~:CF zn.3 sk:~;:z:cd t2 Dettol a=ti:n. 

TPc rti%lts frc sh%n in Table t. . 
, 

The avsrr;e ti.?a ti ken to kr!l ::?e dried c*~lt.;res :L~S below 
5 mi83cttes in cvgr)r C3se. Since SUo,;,l-- ..4zccus akreus o?~zr 22 t3 
be L:?c rr,ost rcslstznt z.-yzn1c.m :n t% Zrlc-6 StaLt, furthw exper tmcni s , 
using a frlm o? ‘J7:S :rgc.Jilsm embcS!ti2 in ml\%, were parform&. 

The r-es;rlts are skwn in Tel;;2 7. 

The averap tlrna for Dcttol t3 cchlevil a complztc kill was 
increxsed to 21 mlnutcs. 
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All strains oF hsamolytlc Slreptococcl were very sensltivc 
to trLatmcnt by Dcttol. 

T hlr ty three isolntc s of Pseudomonas serusinoss wcrf: cbta:ncd 
from Fourtcr?n hospitals . The cultLr.6, as scan as they *c-re rccztved, 

were SdJ-C-.l\kJl’t?d rn:o broth, and c.Plzr 10 hoc;r.s, the Cu\Cur-CS us43 LO 
carry out bs(-lzr~ciclsl lests by the $.:andsrd technique. 

The results arc shown in Tablz 0. 

I 
It i~i clear from these results thr;t Pseudomonas aerustnosa 

is the orc:3n!;icn \vhlch IS most res.19: .-nt to batter lcidal actlvtbp JF 
Den01 . CI” ti;-z thirty three isolac.zs tested, sever.tctn WV= kIlloil 
by c 1 :40 Detlcl *ltl~rn a ten mrnut3 contact time, thr remaining 
sixteen stt-srns required higher conccn:tatlons OP Dettol to SC!-IISVZ 

a cunlplctc [Cl! 1 >>f tile inXlJlUm. 

3.11. Kil!inT Dilutions of DeCoI c7.z~: ns; str3ins of Esc!>ericclia .-- --c - 
cc111 1t31~;22 irzm .-c;so:i.1!1 ::3;.:r,53 -.e 

Ths results are she\-.-n In Table 10. , 

Al1 strain s of E. coli were scnsltlve to drlutiomf Cet:Dl tn 
excess of tic usz-dt!u;kcn. 

fhc results clrc -C;mdn in Ta3la 11. 



. 

3.13. KIIIIT Dilulions of Dcttsl ooainst strains of Proteus 
VbJILj2rlL iso!2ccd fr:;:n I~sss~:aI o;tlcnts 

. 
Cultures were collected over a period of SLX months from 

4 nuri-&~cr zf trlspitils thrcugi~~.~t the c%ntcy. In all , seventeen !;trsins 

were collm:i~::;l from clcven cltfYerl;nt hospitals. As uach culture arrlvyJ 

it v/as Cl-.2.3 kc\-1 for purity an;l subcul:*xed into nctrlcnr broth. In 
ac;dlt&,:n f:.?ch Culture was subcultured month:y fc.? SIX months a:*.3 at 
the rrn-J cf 117:s time a brat& culture rnitrat i;l as before and the t-cSistancC 

of th~2-strt:11’~ tu D~ttol b:.tzrmlncd hy thi: krll,nlj; dilation l.:chnlc,ue. In 
this wty c’,‘.::I strain v:as tested itnmedtately folim\ng recc:pt end 
after SIX m.2nlAs I&oratory culture. 

The results are shou/n in Table 12. 

The resistance af these strains *as dezermined with Dettol 
diluted in 50th dtstillcd water and hard water (ZOO porn). There is 
little clifFet-z rlcc between the results In hard clnd dlstllled water and 
variation bz?,*. een strains IS probably not Louls\de the limits of 
experImencz.1 furor , It 1s apparent that Dettol is very cffecrive 
against Prc- .+.us vulgaris and that this macro-org2nIsm is easily killed 
bg Oc rccclrlmex!tS cJilLtlons for V-h product. 

Elcv;n strains of Sh1-c ,,lIc scnnei were obtained from various 
hospitals. 

b 

TP,e results are sho.vn in Table 13, together with a direct 
cotqmr i ser. w it.9 phenol , 

The results thav Datl;ol to be effective in killing all strcins 
of Shtge!k t3*-.ne i tcs:eZ at cxcertracions far be!aal the \;se-ol;btion. 
Cort?parfd at: ith ph~ol a Det:ol 11; ap;jroxtmjtaly :hree trm&s more 
effective. 
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4.1, The in-vivo bactericidal activity of Dcttol acting on 
afliflcl~ll*,~ c3fl~2n-.~rztcd s:<in - 

So far thz dsta provided hzs related to ‘in-vitro’ tests. 
Whilst tlszc hdvc ;I place In cQatlrs;lln;; boLh the cxtcnt and ranse 
OF an;ibCc’.cf lal acttvily they may bc crlticlstd bccz.usa ln ncny 
casts th?y Ci il to rcoresw?; cxditlcns [h&t apply in prsctlcc. In 
skin dlsinfCc.:ion fur example, the pro%ct is applle3 :o surfaces at 
a pl-I sc,rn:s.:/;I zl removed from that nc,rmslly used for ‘tn-vllra’ 
tests ;’ fur ?hrrmorc the prc&Juct I s rc?LIlrcd to work in the orczcnce 
of skin sccrrxlatei vw*hicn 2rc; normally flat incorpsrntsd tnto in-virro’ 
SyStc?lYl3, The PLJIIO*A ing experiment, the method is detailed Ln the 
experImenta procedures, is designed to illustrata th”ra bacterrcldal 

I activirjr of pI-oc!zcts on LSc skin cnvir-onmellt. Skin arttFicls,lly 
inoculttc,d vwrch specific test organisms 1s used to obtain results 
which are more esslly interpretable than those obtained from natural 
Flora cxpar lments. 

The results are shown in Table 14. 

Dattol achieves high reductions OF the infccttd skin flora 
both at 5 ~IKJ 10 rnrnutes FoIloOftng application. 

5.1. The ‘rn-vitro’ Tr~cl~=rmon~si;J~:\ activity of Dcttol - 

The rc,‘.ult-‘. are sho.*dn In Tab12 15. 

A drlutlon of 1 :4GO Dettol ,.vas effective in kllltng all six 
strcinc ;.’ TrlC:-GmCn23 vaglr,Ils’. Es-23 water ccrt-ols end 
inoculum c3ntPol s shwed healthy, active tr ichomonscfs Dresznt. 



I . 

TABLE 1 The Eacter Icidal act\v\ ty of DQltc#l, diluted v-- 

Culture 
broth 

Swph. eur;us 
NC-I-C 2750 

St~p,r~yl0coccds 
aureus NCTC 41 Gt 

s trcpto~ocDJs 
viridsnr NCTC 31 CS 

Streptocxcus 
pyoc~e:cs f<:CTC 8191 

Strcptbx2cca 
facccllis kC YC 5213 

B. Subtrlts (veg. 
form) (Lab. tzram) 

B . cercus (-de;. 
form) (Lsb. s:rain) 

Streptxxca 
anaercbirtns 
NCTC 98C& 

Coqmcbacttr ium 
acncs NCTC 737 

SaImonclle typ5r 
NCl’C 7X 

FCL4 

Nutr i cnt 
br 0th 

Nutr I en t 
brotfr 

Nutrient 
broth 

Nutr rent 
broth 

, 

Nutrient 
broth 

Nu:r i en t 
tr ,th 

1 hioglycol late 
Medtum USP 

T hio9lyCol :z.te 
Medium USP 

Salmoncltz pllrnarum Nutrient 
NCTC 5773 broth 

Shi(_111.7 z-nnei Nulr I en t 
NC1 C CT’20 broth 

Nutrient hroLcI 
+ LClM’ 80 

Nutrient broth 
+ LCTW a3 

Nutr ~mt broth 
+ LCTW 80 

Nutr i ent broth 
+ LCTVJ 80 

Nutr lent brdth 
+ LCT’A’ 80 

Nutrient breth 
+ LCW 80 

Nutrient brcth 
+ LCTV. 80 

Nutr tent br0t.r 
+ LCiV 60 

T hiog\ycollato 
Medium USP 

fhoglycolltta 
Medium USF 

Nutrient brat!! 
+ LClvb co 

Nutrlwt b-0th 
+ LCTV. GO 

hkrtricnt brolh 

+ LCTW 1io 

I:225 

1:lCO 

1:42S 

1 :SOO 

I:203 

I:230 

1 :c75 

1:900 

1 :x0 

1 :a0 

l:Soo 

1::50 

1 : ?1;0 



0 TADLE 1 Continued 

. 
Of ysnrsfn 

Culture Sub cul tw-e I<lIling dllutlrJ.3 
bcolh brain of Oelcol 

Vibr 10 cl3lcrae 
NCTC 7254 

Vibrio cholcrre 
NCTC 8C21 I 

Vibr io eltor 
NCTC 3261 

Vibr io fetus 
NCTC 10254 

Nutrient 
broth 

Nu:l-i ent 
broth 

Nutrient 
broth 

Nut r i ent 
broth 

Nutrtent 
broth 

Nutr ien t bl’oth 
+ LC-IW GO 1:llOO 

Nutr 1 ent broth 
+ LCTVb’ 80 1:llOO 

Nutrient broth 
+ Lcmv 80 1:1200 

Nutrient broth 
+ LCW 00 I:500 

Nutrient bro:h 
+ LC3-M. 80 I:500 



TABLE 2 The Fungicidnl activity of Dct:ol, dilutnti 

. 

in distilled u:ater, against SEandJnrd Fun-al 

Cultures ssrzsscd b\/ the killirr-) dllutlcn 

tcch7iouc 

. -- 

C‘rgnnl zm Culture 
broth 

SUS culture 
Broth 

Killrng dilut!;? 
of Det;ol 

, 

Cendida albrcans Malt Extract 
broth 

T r ichophytan 
rubrum 

T r ichop’?;<:‘=? 
mentagtcGhytcs 

Epidern?cghy:on 
floccosum 

Micr csporu;rcznls 

P i tyrosporum 
ovale 

Penicillium 
no*%tum 

Asperglllus 
fumiwtus 

Malt Extract 
4Pr 

Malt Extract 
Agar 

Malt Extract 
Agar 

Ma!t Extract 
Pgar , 

P. ovale 
Agar 

Malt Extract 
Agw 

Malt Extrazt 
Agar 

Malt Extract 
broth 

Malt Extract 
Agar 

Malt &tract 
Agar 

Malt Ex:ract 
A gar 

Malt Extract 
Agar 

P. ovala 
Agcr 

1:125 

1:300 

I:160 

1:2co 

1:loo 

1~240 

Malt Extract 

Malt Extract 

I:150 

I:40 
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c.’ - TABLE 3 The Z!ctcricidnl Actiwty of Octtol, diluted 

in 300 ppm h,:rd v/c-l&c, aFinst Standard 

Bacterial Cultures assessed by the killinc) 

dilution technique 

,. Orgsnlsm -m 
Culture 

Broth 
sub culture 

Broth 

SLaphylococcuk aureus 
NCTc 4lC3 

Stri2~taxccus Paecali s Nutrient 
NCTC 8213 broth 

Streptococcus pyogenzs 
NCTC 8101 

Escherlchia coli 
NCTC 86 

Proteus ml:-sbrlis 
NCl-C 5357 

Proteus rctL;ari 
NCTC 7475 

Proteus vulprts 
NCTC 4ES 

Pseudomc2.s aeruginxz 
NC-I-C 1929 

Salmonel!c .g2IIimrum 
NCTC 5775 

Sa Imonz! la typhi 
NCTC 7X 

Shigzlla flixnvi 
NCTC El6 

Shigf2lla s1q1;z.e 
NCTC 4627 

FM 

Nutrient 
broth 

Nutrient 
broth 

Nutrient 
broth 

Nutrient 
broth, 

Nutrient 
broth 

DA 

Nutrient 
broth 

R.W. 

Nutr icnt 
broth 

Nutrient 
broth 

Nulricnt 
broth 

Nutrient brcth 
+ LClVJ 80 

Nutr icnt broth 
+ LCTW’ 80 

Nutrient broth 
+ LCTW 80 

Nutrient broth 
+ LClVV 80 

- 
Nu’;ricnt broth 
+ LCT’A 80 

Nutrient br cth 
+ LClW 60 

Nutrient broth 
+ LC-M’ 80 

Nutrient broth 
+ LCTM 80 

Nutrizn: broth 
+ LCW 80 

Nutrient broth 
+ LCTW 80 

Nutrient broth 
+ LCTW 80 

Nutr icnt brcth 
+ LClW 60 

Nutr icnt broth 
+ LCTW 00 

1:65 

I:170 

1:310 

1:3&O 

I:300 

I:280 

1:250 

I:20 

1:;10 

1:220 

1:280 

1:280 

1 :x0 
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TADLE W The Ractcrlcldal Activity uf Dettol, in 

. .OcglsniLm 

Staphylococcus aurcus 
NCTC 41G 

Streptococcus fnccalis 
NCTC 0213 

- Streptococcus pyogenes 
NCTC 8191 

Escher ichia coli 
NCTC 66 

Proteus mirabilis 
NCTC 5337 

Proteus rc;tgeri 
NCTC 7475 

Proteus vu1g3r is 
NCTC AC:6 

the presence of 5% serum, aoainst 

Standard Bsctcrial Cultures essesxed 

by the kl11 in7 dilution techni hue 

Culture 
Broth 

F.D.A. 

Nutrient 
broth 

Nu tr i ent 
broth 

Nutrient 
broth 

Nutrient 
brolh 

Nutr i cnt 
brotn b 

Nutrient 
broth 

Pseudomonas aeruginosa DA 
NCTC 1999 

Salmone1Is galltnarum Nut-iont 
MZTC 5775 broth 

Salmonella Qphi RW 
NCTC is5 

Shlgellr fItinert 
NCTC 8516 

Shlgclln Shi<l :P 

NCTC 4327 

Nutr L ent 
broth 

Nutr i ent 
brat!> 

Sub-culture 
Broth 

Nutrient broth 
+ LCTW 80 

Nutrient broth 
+ LCTW 80 

Nutrient broth 
+ LC-IW 80 

Nutrient broth 
+LCTw80 

Nutrient broth 
+.LCTW’ 80 

Nutrient broth 
+ LCTVL 60 

Nutr i ent br oti? 
+ LCTv\ 80 

Nutrient broth 
+ LCl-84 60 

Nutt i ent br oti:? 
+ LCTM 80 

Nutrient 5rst5 
+ LCW 80 

Nutrient broth 
+ LCTW 80 

Nutrient broth 

t LC-IW 60 

Nutc iont broth 
t LCW I:0 

Ktlling dilution 
OF Dzttol 

1:50 

1:loo 

1:250 

1:140 

I:220 

I:250 

I:200 

1:20 

1:210 

I:180 

I:200 

1:140 

I:250 



TABLE 4 The 0xtcr\clcJal Activitv elf Dcttol, diluted 

in distillnd writer, at 37°C it-ainst Stsrw23rd 

Bactwinl Cultures: osser.sr4 t,y the killlns 
. 

d:ltrtion techniaue 

. . . . 

Orytnt sm Culture 
Broth 

Sub culture Killing dilution 
Broth of Dettol 

I 

Smphy\ococcus ureus 
NCTC 4163 

Pseudomonas aerug inosa 
NCTC 1999 

Escherichia colr 
NCTC BG 

Streptococcus pywenes 
NCTC Cl91 

Salrnonelk b.phr 
NC-TC 786 

FM 

Nutrient 
broth 

Nutr i ent 
broth 

R.W., 

Nutrient broth 
+ LCTW 80 

Nutr i ent br 0th 
t LClW 80 

Nutrient broth 
t LC-M’ 80 

Nutrient brbth 
t LCW 80 

Nutrient broth 
t LCTW 80 

I:800 

1:60 

I:510 

1:1,703 

1:770 
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TAGLE 5 

. 

Oqan i sm 

. . . . 

Th2 rapIdit\/ of the hact?rlcl&>I actiwty 

of Dcttol ;1yarnst Slsndard E?cterisl Cultures - 

Stip+~lczocsus aureus 
NCTC 4ic3 

Strcplococcus pyogznes 
NCTC erg1 

Streptococcus faeecalis 
NCTC 6213 

Salmonclia typhi 
NC-I-C 786 

Escl-.c~ ichi?. cc4 i 
NC-I-C 8C 

Psp.:dom*-= - _ .-a acru9lnosa 
NCTC 19G3 

Shi9ella sortie\ 
NCTC 2241 

Proteus r ettS;eri 
NCTC 7475 

Time takrtn for I:40 De~to1 to kill 
test culture when c’llcrted with: 

soft *Gter 

< y minute 

< Y minute 

< Y minute 

<gminute 

C Y minute 

<!5 n;rinute 

< 4 miwte 

c X minute 

< Y minute 

5% serum 

2 minutes 

C Y minuto 

<Y minute 

< y minute 
* 

C Y mtnute 

CY tiknute 

< % minute 

C ?i minute 

< !L minute 

2.5% blood 

S minutes 

< % minute 

< Y mrnute 

< < minute 

CY minute 

< Y minute 

< Y minute 

C Y mtnuta 

< s minute 



TABLE 6 The EMctcricldal sctlvity of Dcttol 

Test Organism 

0ctlng on cf-ierl micro-orcnnisms 

Concentratlcn 
of Dettol 

Average time Range hiumber 
taken to achieve of Tests 
a total kill 

Staphyl~~~~c~s aureus ) 1!40 

) 
NCTC 4163 ) 1:loo 

Pneudomoms aeruglnosa ) 1:40 

1 
NCTC 1899 1 1:loo 

3% mlnutes (2% - 5) 6 

2% minutes (Y- 10) 11 

4 mlnute 

2 minutes 

(both same) 2 

(% - 2%) 3 

. 



TABLE 7 The %ctcrlcidol xtlvtty of Dcttgl acting 

Crgsnlsm 

. 
Staphytococcus 
aureus NCTC 4163 

l , A 

on dr!eti orcpnlsms cmbzdclcd in an orc?n!c 

Concentration 
of Dettol 

* 

Average time Range Number 
taken to achieve of Tests 
a total kill 

1:40 21 mlnutes 

. 

10-40 R 

. 



rr.rCnt ho!-nII-I\ ~s?l;rto?, of h;!yrnr,lvtIc 

l 

StreptocoCCl oSSCSSed t$ the klllin,-) diiutlon 

technique 

Hospital 

Bangqvr 
Brrxbu,‘n 

Glr7bgOW 

Royal 
Maternity 
H0spita.l 

Nwt hem G enzra 1 
Hosplta I, Edinaury:j 

Lee3 University 
Bactcrio&tchl Ocpt. 

Source of culture 
Kkll\ng Otlutlon 
0P Oottol in 
distilled water 

Pus from sinus 
Throat swab 
Throat swab 

I:340 
1:400 
1:535 

Scarlet fever I:405 
Scar let fever 1:365 
Acute tonsllltis 1:560 
Acute tonsiliiis 1:405 
Acute tonsllitis 1:320 
Puerperal sepsis 1:270 
Scarlat Fever 1;GO 
Acute tonsllitis 1:735 

Wound %cab 
VagInaI SKtb 
P;rerp;ral SCFS;S 

Sputum T6 
Throat sqab 
Throat s*e3 

1:2C5 
1:5&O 
1:59s 
I:940 
1 :s30 
1:4so 

Skin infection 

Throat 13260 

6rcnchlal aspirtte 
Skin Ias~an 

Wrig’7t Fleming 
lnstl tuts , - ct. hhrys 
Hospl t.3 I MCCI. School 

Throat swab 

7 oi>k i I 

1:220 
1:300 

:S 
s 1 0 : ,‘;3 
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1 
TAR1.E 3 Tlrc tcctcricidal cctivit\/ of Dettol sqsinut 

rccc:nt hospital isolates crf Pseu&mon?bs 

acruginosa ast,csze:! bv thz killina dilLction ---- 

technique 

. . -. . 
Hornpit al Source Clinical Dlaanosis 

Charing Cross 
Hospital Med. 
School 

Memwi?.l Hospital 
Shooters HitI 

Cardiff Roycll 
Infirmary 

II 

Northern Gansral 
Hos,71tal 
Edinburgh 

Faeces 

I 

Oivertlculitis 

Ear 

Urine 

Stock 
culture 

Urine 

Origintll:, isoliZted 
from Urw2, Cystiti 

lleostomy 
PUS 

A Urine 

Ur irw 

\  
--II_ 

<illIns dl iutlon! 
zf OcttcI1 rn 
Distilled 3ater 

> 51 

I 

>&a >&a 
-I 5s 5s 

70 70 

120 120 

55 55 

.-. .~-_ .-. .~-_ 



TARLE 9 Continued 

. 

I 

Hospitzl Source Clinical Dlr;gnosis 

. . -- 
West Mad4lecex 
Hosp. Islcn~crth 

Post Grr.duate 
Med. School 
Lon;fon 

II 

Leeds Universtw 
Bacteriolo*T Dept. 

II 

City Hospitil Rectal ) 

Edinburgh Swab 

II 

II 

n 

*, 

II 

Ear 
b * 

ti tis Externa 

Urine 
ladder rnrection 

Prostatectomy 

Breast 
Abcess 

Dish lled wato,r 
(1 in-) 

4a 

32 

24 

80 

30 

Wound 
Sgdab 

Rect2.l 
Sb.2 c b 

Faeccs 

Faeccs 

Faeces 

Faeces 

ReCZtdl 
swab 

‘sentry 

r otanus 1 r: 3liomyeli:is 

I 

nspecified 

W-try 

b #sentry 

b 

Sentry 

I 
scfwy 

25 

16 

26 

12 

24 

48 

20 
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TAOLE 9 Contmuc-d 

Cwnty Hospital 
York 

II 

II 

. 

Urine ) 

Urine i 
1 

Urine ) 

Burn 

Burn 

Glasgow Royal 
Matern! iy Hospr tal 

M 

n 

Faecal 
isolate 

Foecal 
isolate 

. 

Faeca I 
isolate 

Faecal 
isolate 

Brain sveb 

Faecal 
isolate 

Clmlcal DIc’.gnosis 

UnSpec\fied 

Cystitis 

Burning 

Burning 

K~llt~ dkluti,;n ; 
of DcXoi in 
Dis:iiied vvatm- ! 

(1 m -) 
I 

60 

46 

40 

60 

60 

20 

30 

20 

30 

15 

15 



. 

Source of Killing dilutlm OP Ozttol 
Culture in Distilled bvzter 

Rcycll Clasgw 
A& lerni3-y Urine 1~420 
Hospital 

Urine I :550 

Urin= 1:4c30 

Hull Royal 
Infir mat-y Wound Swab 1:440 . 

Northern General 
Ec!in!mrgn 1 lcostomy I :Poo 

City t-lospital I 
Edintwgh Rectal Sch’eb 1:220 

Royal Irfirmary I 
G Is sg3.v 

I 
Faeces 1:220 

Royal Devon 6 
Exeter Urine 1:400 

Wright-Fleming I 

Insti tutt 
St. Mary’s ! Urine I:180 
Medical SC-1 
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TA8LE 11 The bactcricidol activity of Octlol against 

recent hD!.aital i.snlatns d Sthohvlococcus 

aurcus ss.r.usr,ed b\/ the killing cillution 

technique 

. . -. 
. Hospltnl 

8~1739~ Hosp. Broxburn 
II n I1 

County Hcspi tal, York 
8, 
1, 

I Mat. Hsp. 
n 
II 

Kent & Cantccbury Hosp. 
” n (I II 

Cardiff Rayal Infirmary Chronic blcghwitis 

Gen;rrl Hosgitr.1 8 t rmingixm Stltc,? abscess 

Kiddwminster & 
Gen. Iio*.lpita 1 

01 str ret 

c Hosp. 

S.E.lk3 

* Source of. 
Culture 

Septic finger 
Sub-mandibular 

abscess 
II $1 

Graft to thumb 
Burns of abdDm:n 
Burns of breas; 
Stitch line 
Maxi I lary abscess 

Abscess of arm 
Conjunctiva 
Mastold cavity 

,801l on fare-arm 
Baby’s eys dlschnrge 
Gaby’s mout5, 

monilial infection 

Subcutaneous absc5s: 
Carbuncle of neck 

M'ound 
Boil 

Recurring carbuncle 

ater. (1 rn -) 

~ll~ng dil:ltlon of 1 cttol tn d,.tltiIlcd 

230 

300 
200 

> 300 
200 

’ ,100 
200 
200 

503 
130 
203 

150 
130 

i30 

230 
160 

150 
280 

150 

200 

150 

2co 

250 



. 
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TABLE 11 Conti nuad . . 

a . 

I 

Ho+ital 

Frcston Ro>nl Infirmary 

Royal Oevon & Excter Hosp. 
I, II I, II 1, 

Royal Infirmary, Sheffield 

kalton Hospital, Liverpool 

Southmead Hosp. Br~slol 

Chwing X Hospital 

Chase Farm Hospital 

Northern General H~spktal, 
Edinburgh 

City Hos?rtzI, Edinbwrsh 

ti right-Fleming Institute 
St. Mary’s Hospital Mad. 
sctw01. 

Leeds University 
BacterioloD Ozpt. 

Source of 
Culture 

Not stated 

Acute tonsil11 tis 
8011 

Carbuncle 

Infected baby’s eye 

Eye swab 

Labial abscess 

Axillary abscess 

Abdominal swuz, 

‘Nasal swab 

Ooil 

Osteomyelitis 

Killlq dllutlw of ’ 
Dcttol tn dtstlrlzn 
water. (1 in -) 1 

200 

125 
140 

130 

100 

2sOt 

- 250 

200 

180 

160 

200 

200 

i 
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TABLE 12 The bacterlcldal activity of Dctto\, in both hard-and dlstllled 

water, ogalnst recent hospltsl tsolates of Proteus vulgaris 

ossessctl by thu lti~linq dilution tcChniC?x 

HOSPITAL 

Glasgow Roy01 Mat. Horpltal 
w 0 O@ N 

C i ty Hospl CA I, Edlnbucgh 
General Hospital, Blcmlngham 

Veglnal swab 

- resLxztton sarcoma 

Rwlal Infirmarlr, Shelftold Nil xl I swab 

0 w B* . Wme 230 ! 210 25 0 230 
I* w ., Urln~ 210 ZOO z’20 330 

Roya I Lamaster Infirmary PCIS 290 3ti 220 290 
3uaen Charlotte’s Mat. Hosp.London No I-llstory 230 290 2; 0 230 
Newcastle Public Health Lab. No Wstory 260 290 X0 XI0 

’ 0 *I Bl 0 No tiistory 500 200 X0 330 

City Hospital, Abor3em Urln,Iry tract 260 290 X0 330 
0 I* @I Ur tract Lnnry 2co 530 200 360 
w #I (9 Ur tract ivory 2GO 230 300 290 

Royal Devon & Exeter Hospital Urine - Cystitts 260 330 300 350 
Ouccn Elizabeth Hospital, 

Birmingham stool - no ahnorma 1 ity 300 Xl0 340 380 

Avcragu Killing Dllut(on 2CO 300 290 330 
. I I 



TARLIE 13 Thz barl: ricidsl ac.:ivitv of D?tt*,l, compared 

directly with Phccnol, ccziinst recent hospital 

. . . . 

Hnspi tnl Killing Dilution in 
Source Distilled b’.atar (1 In -) 

I 

Charing Cross Hospital 

General Hssp~ttl, 
Newcastle-an-Tyne 

Royal Devon & Excter Hospital 

Memorial Hospital, Shcotsrs H111 

Royal Lancaster lnfirmery 

Royal Sussex County Hosprtal, , 
Brighton 

Glasgow Royal IAaternlty Hospital 

Public Heo Ith Department, Salford 

Li 

Li 

Li 

ster Strain 8219 

ster Strain 8220 

250 

250 

275 

350 

250 

ster Strain 8221 400 

DettoI Phenol 

400 80 

300 75 

300 70 

300 75 

350 80 

80 

70 

85 

85 

80 

80 



. 

I 

.- 

! 
TABLE 14 The bscteric:itiL activity of DcttDl *hen 

applied to sl:in which t.ls been inoculated 

with specific test cuIt’,lreo 

lime of 

I 

l Percentage reduction in 
con’zct cf viable oqanism otU~r.bd 

Test with Dz?~I czmpc7rod to . . .e Dcttol 3r-i , 
infected a water contra\ 

Organism skin 
(minutes) 1:20 1:40 - 

Oettol Deco\ 

St. aureus NCTC 4163 5 99% 95% 

10 100% 99% 

Ps. aeruginosa NCTC 1999 5 99% 79% 

10 loo% 92% 

E. coli NCTC 86 5 100% - 94% 

10 loox 93% 

Strsp. faeeis:Ii NCTC 8213 5 99% 953’0 

, 
10 

I 
100% 

I 
93;: 

. 

* ‘Thtso results are the average percentice reduction frorr. experiments 

carried out on 10 human voluntaers. 
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The Trichomonncidal clctivlty 

d Octtol 

Kev 

+ denotes active, healthy trichomonads present 

2 denotes sluggish living and dead, trichomonads present 

o denotes only dead trichomo=ds present 

Strain of ‘fr, Vdginalr: 

Ocsigrrztior 

B 

C 

G 

Ags 

7 months 

5 months 

1% month5 

Final Con& 
of Don01 

l/200 

1 /so0 

l/600 

l/000 

/1 ooo 

Aq..dest.cantro 

not. contr21 
. 

l/200 

l/400 

l/600 

l/800 

l/loo0 

4q. dcst . C3nY 

not. z3ntrot 

t/200 

l/400 

l/m0 

I 

3 

i 

ime Exposure to Oett31 

! mins. 

0 

0 

0 

t 

+ 

+ 

t 

0 

0 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

0 mins. 

0 

0 

0 

+ 

-+ 

+ 

t 

0 

0 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

I 

L 

1 hr. 

0 

0 

0 

+ 

+ 

t 

t 

0 

0 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

Room ’ 
Tem2. I 

23% . 

23OC. 

26OC. 
. 



. 
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. 
The TrichomonncidaI rlctivity 

of Octtol 

Key 

+ denotes active, healthy WichQmonads present 

2 denotes sluggish living and dead, trichomonads present 

o denotes only dead trichomorrclds present 

. . -. 

0cr:ig:xtior 

8 

C 

G 

7 months 

5 months 

1% months 

Final Concfi 
of Osttol 

l/200 

l/400 

l/600 

l/t300 

/I000 

rq . dest , cantr; 

not. cop31 

l/200 

l/400 

l/600 

l/800 

l/1000 

iq . dest , czn’u^: 

not. c3ntroI 

l/200 

l/400 

1 /cao 

P ‘ime Exposure to Oett3l 
I 

Room 
Temp. 

! mins. 

0 

0 

0 

f: 

+ 

+ 

+ 

0 

0 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

0 mans. 

0 

0 

0 

+ 

‘+ 

+ 

+ 

0 

0 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

1 hr. 

0 23% . 

0 

0 

+ 

+ 

+ 

+ 

0 

0 

+ 

+ 

+ 

+ 

+ 

0 

0 

+ 

23OC. 

26%. 
. 



l 

T h e  Tr ichomonnc idc l !  activity 

d  Dcttol  

+  d e n o tes  act ive, h e a l thy  trictwm o n e d s  p r e s e n t 

2  d c n o tss s lugg ish  l iv ing a n d  d e 3 d , t r i chomonads  p r e s e n t 

o  d e n o tes  on ly  d e a d  t r i chomoncds  p r e s e n t 

-  
S train o f Tr. V a g i n a \\ 

Dc:sig:xzt ior 
- 

8  

C  

A g e  

7  m o n ths  

1 %  m o n ths  

F ina l  c o n &  - 
d  D e n 0 1  

- r  

Ir  

l/2 0 0  

l/4 0 0  

l/6 0 0  

l/6 0 0  

/lo o 0  

L q  . d e s t . c a m - o  , 
n o t. c o n t ra1 

. 

l/2 0 0  

l/4 0 0  

l/6 0 0  

l,&  

l / loo0 

rq  . dcst  . c;;n?: 

n o t. c o n trol 

l/2 0 0  

l/4 0 0  

1  /ca o  

‘i m e  E x p o s w e  to  D e tta l  

! m ina.  

0  

0  

0  

2  

+  

+  

+  

0  

0  

+  

+  

+  

+  

+  

0  

0  

+  

0  m ins, 

0  

0  

0  

+  
. 
+  

+  

+  

0  

0  

+  

+  

+  

+  

+  

0  

0  

+  

1  hr.  

0  

0  

0  

+  

+  

+  

+  

0  

0  

+  

+  

+  

+  

+  

0  

0  

+  

R o o m  
T e m p . 

2 3 O C . 

2 6 % . 
. 



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 Lnhibitory 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 

XC (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 PC?iX in water, the bactericidal 

concentrations were not done with PCMX alone. The bactericidal 

and bacteriostatic concentration,of the formulated product, 

Dettol, did not differ significantly, indicating that the activity 

of PCXX 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. 
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Demo1 taa been srtoen ‘3 be born bactsrrctaal 8nd b8ac.armsat~c 

agamst 8 range d =ommensal 8nd pathogemc skin bactcru. 

Phenol c--efk1enu are woted tar a11 sactertcraa1 aaza. Th 

ccmcenrattonf Or Octrol wntch acme-~ bact*w~wz~s iwe of tha 

The aogres to whack orgamsms were 13abie of ae~oioplty restsan=e 

m Dar21 was aecerfnmea usmg a bactrrlost8tlc promawe. f3e 
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. 

mcl~be a ncrv serves of ruant skm isolates and daterm~ncr 3021 

the bactcr~osfitIc and bcurteldal atiwty d Do~csl tn Cirec: 

campanton to pncnol and parrc3loromctaxylal. In l CC3cn 

the do~clopmmt ot res1s*au-a to D ecol and parac3locorn0~xylrool 

IL also dctermmod. 



All b8cttrlAl =ultLrt.t were orpwn tn Nrstlmt arOth No. 2 (CXOIU L-z) 

rot ttrtt sucseQumt gtnu8tions 8f 37% for 18 WS UC- cm 

dlrcVad SDICIU whck wart grvw in =ruoglyollata medium 

(Dxotd) fU A8 Fours At a*. 
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2.3. Evabatton of Dectcr~crdal l cttr.ry 

A srriu of fiM dilunone d the produc: aWar tBSX, eacn of fim 

mls, ware ma48 tn dirtilted weter in rarle ccntatnsrs w 

placed tn a mtcer tam at 29C. 0.5mt d me tom culture was 

&dad to eec.. dilutlm. The mixture wu agttated uu! bo@ds 

temvved hter 5 and 10 mtnbtu cont8cz hme and trensfettad into 

l sateDIe s&-al*a medum conamtng 0.3% Leathtn and 3% 

Tween 80 as neutrelizer. 

Fivm ml d m tut yodrc: solution wu gipetted inta %ml Q~~DIO 

strengm two-f\ent brom &na mud. oobale so-mqtn thloglyallat~ 

medium was use0 tar the Ul Gxm-QLd sDec1u. Fiva ml d mrs 
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gor tm w a s  D k a n  as  the  W C . 

2.5.  O e v e I c 3 n e n t  of  res ts tance 
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. 
3. Ruults 

used. In gvrcr81 both Granwwga nvc and Gr am-pQs1t1ve sactar1a 

were equally senstttv~ to the mct~vlty d Derrol. The strains 

of Pseudomona sp. twted were tcwd ta 3e the mok ru~sant 

orgamrmr . 

3.2. Baczeriostetrc ac?lvity 

The results am shmn in Tale 2. The mwmum a~ib~twy 

. 3.3. Oevelooment d rtsmtance 

A comparlscn d the intthl ana ANi &UC -Iues lisua in Table 2 

. . 
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wim tb Gram-posltlw oqantsms testao. with me Gram-n c;rnvr, 

organisms t!w WC *as lowered to give orowo\ hn the immediataly 

precechg *t-sr wtthu7 +m serves dilution. However, css~sra~ 

did not develop C3 more t%hn faur ttmes tM tnitml MIC ~1~40 

wtm aq culture tcxeu. 

T JM/~AK 



Table 1 The Bactercdal Ammy d Oettol 

end Phenol egeinr: a range d ektn tsalatti 

. 

Orgamsm 

Staphy\occcw Grow; I (1) 

.S~pnyloc-J Grouo I (2) 

Staphylococcls Group II (3) 

Smp.?ylococ=~s Grcua Iv 
I 

Soohjlococas Group V 

h4~crococ~~ SPD. (arrciatc) 

Straptococ? raeca1rs Type c 

Sthptccceus raaullt Type 0 (1) 

StrspttcX=;lS ?aecaliS Type 0 (2) 

Seepmccccus h-k* Type 0 (3) 

s~egtccoccus pyogenes Typa A 
-_ 

kcmrtooacte~ anttram 

CrtFobacter SD. 
‘-__ 

r Killiq 

zsi 

I:100 

l:l& 

1:3cQ 

I:660 

1:sso 

l:?s 

I:530 

1:300 

I& 

1470 

1:roo 

I:100 

1370 

I.920 

1:660 

1:480 

1:oro 

l:W 

1:300 

1:65 

I:70 

I:65 

I:65 

I:60 

l:ss 

1:65 

I:65 

1 :Gs 

1:6s 

I:70 

1 :fO 

145 

1 :I00 

1:Bo 

1:llO 

l:loQ 

1:60 

130 

1.s 

1.4 

4.6 

10.2 

6.9 

1 .L 

G.5 

4.6 

6.6 

5.7 

3.7 

1.4 

4.4 

4.2 

6.9 

4.3 

4.4 

5.5 

3.3 



Tao18 1 (cmtinueC) 

Protaus mrabtlrs W 2391’9 

Proteus mtrabllts iyI 257cQ 

Proted mrraOr!rS 54 25QdS 

Prct.5.s mrr8o~lls (I; 

Proteus mrabilrs (2) 
. 

Prpreus mcractlis 

. 
Pmv-temce (A) 

Prwtoence (E) 
- . 

Myouctarlum rmeg-mti s 

.-._ 

. 

DeusL 

1:sso 

1 :MO 

I:420 

1:3?0 

l:JSO 

I:370 

I:420 

1 :a0 

1 :do 

l:s50 

1350 

1:UO 

I+ 

1.4 

1:JS 

I:32 

I:400 

I:600 

1:300 

RHG 

RI-G 

R++G 

R&C 

R&C 

I-RI 

Wl 

HRX 

HRl 

RHG 

*I 

Hm 

R&C 

R&C 

R&C 

I:100 5.5 

1:llO 4.0 

1:loo 4.2 

1:w 4.1 

1:lOO 

l:lrn 

1:loo 

I:100 

1:llO 

1 :QO 

5.5 

_ 3.7 

4.2 

4.4 

4.0 

6.1 

160 6.1 

l:lal 4.4 

1:QO 

1:Qo 

0.47 

0.53 

1 :Qo 

1 :a5 

1:llO 

I:120 

:1 :a0 

0.39 

0.35 

3.6 

J.0 

s3.3 

-- - 
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Tesdr  1  (Cont inued)  

R & C  1: iso 1  :a5  1 .7  

R & C  1 : 3 0 0  - 1 : B o  3 .0  

R & C  I 1 2 2 0  1  :Q O  2.4 

. 

-_  



- Lnhibitory cane. 
(r Pea pa a, 

E I Pcttol vabclr I Dis+‘d Uuar 
0 I 

orpalism 
2 

I 
‘%F mail 

I 

(IattJ mad 
MC) SC) xx:, 

scapb7lococcus Group 1 (1) Blu 1:1SlOO 1:8300 1:6000 1:6ooO 

Staphylococcus croup 1 (2) Bu I:8300 1:&300 1:6OOO 1:6DW 

Suph~lococcus Group n (3) gU 1~16700 

I= 

1:63CG 1:60DO 

ScAphylocorcu cmsp Iv 1:83&l 1:6300 1 1:6ooO 

1:6WO 

1:6400 

Scaphylococcua Croup 0 a 1:MfOO l:IY)O 

I 

I 
1:6ODO - 1:6DOO 

3ictococcus rpp. (aerobic) UC 1::67DO 1: 333001 1: l2oao 1: 12000 
I 

Str8prococcus 5-U m C H11 ’ 1:16700 1:16TOO( l:LZm l:UOOG 

Smpeococens faeulls Type 0 (1) llpI 1:8300 1~1300 4:6000 
I 

cl:6ODO 

Sttsptococoua tucaUa Zyw D (2) Pu 1:uOO l:cIY)O : 1:6ODO 1:6ODO 

Strrpcococcus faeuiir w D (3) Pu l:aDO 1:83Do Ll:6000 u:aoO 

Stroptococcw pyopnu m b m l:moO 
I 

I:8300 
. 

1 1:6000 1:6000 

Ndsserla uta- UC’ 

kbetobuar mitratlo E 

- 
I 

I:16700 I:167001 1:6ooO l:WOG 

~~moo 1:6300 1:noao 1:l2ooo 

turrichb cou M 9395 mc I 1:133Do 1:6700 1:2u)o 1:2aDD 

*bctmricbir toll M  on1 UC l:l3000 1:3300 1:6om 1:m 

zsc3cr%chla MU M 98D3 1E ?:133DO 
I 

1:uDO 1:6oa 1:m 

tcboric‘dr cou 102b3 UI ) 1:133DO 1:3300 1:6000 1:(060 
ux 1:8300 

1 
L&nrhbAa cold 1:4200 1:6ooo u:6ooo 

utrobutor ep. - DI 1:6.200 lrflD0 1:6Doo u:6DDD 

uabdelb urogenu CA 22852 DC 1:LSOO. 1:6700 1:6OOD 1:6WO 

aeaslaua uropnu 0.23535 gg/ 1:?33DO 1:6?00 1:600D 1:6DoD 

amtilt U~OV * PI l:Luoo 1:6tOQ 1:6ODO 14000 

KlebskU uropnu Ill I:6303 1:tloo 1:6ODD l:(ooo 

‘-_. 
.  . I  - - .  - - .  .  -. -__-_-_ .  



.- 

_- 

. 

tAxLEt 

(cmtiauad) 

XC 

xc 

xc 

t&C 

MC 

XI 

Em 

xx 

xx 

xc 

xx 

ml 

UC 

UC 

UC 

MC 

B6C 

UC 

1:laOO 

l:L3300 

1:6700 

1:13300 

l:i3300 

1:s3ac 

1 :uoo 

1:Lioo 

1:130 

i:6tO 

1:670 

1:670 

l:l3300 

1:1X00 

1:1300 

1:26?00 

l:l3ooo 

1: 133cQ 

1:3300 

1:67Do 

1:3X0 

1:3300 

1:3X0 
1:4200 

1:uDo 

1:lZoO 

1:120 

1:330 

1:170 

1:170 

1:6X0 

1:6700 

1:UOO 

1:26701 

l:U30 

l:l33Ck 

X:6000 

I:6000 

116000 

cl:6000 

1:4aoO 

1:6000 

1:6@30 

cl:6000 

(I:6000 

cl:6000 

Cl:6000 

Cl:6000 

I:6000 

1:6000 

I:6000 

1:LzOOO 

l:l2000 

1:6ODO 

U:6000 

1:6000 

1:6000 

a:6000 

cl:6000 

Cl:6000 

1:6000 

cl:6000 

<1:6QOO 

a:6000 

-Cl:6000 

Cl:6000 

I:6000 

a:6000 

cl:6000 

1:6ow 

1:12DOO 

1:6000 

. . . . . . . _- 
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T-la 2 The Bactertosts%txc actlvl& d Dcttol ane 

paracrlaromet&lerol Cfr=MX) a-ins: a 

range of skin 18otLItU 

. . 

Cwpntsm 

StZpslOCOCU SfmuoI (1) 

SQOSl ccaccurGr~1 (2) 

S~locazus Gmw II (3) 

S~rytccac-aa Craw IV 

Bca.~+yloco-~ Grauq V 

Mcr- $50. (8erc3lC) R&C 

Stremocaaus houl~s Type D (1) 

Strcptocacwr healis Type 0 (2) 

SPeptsccw heulrs Type 0 (3) 

So-eQtoC~Sw Srogenes tyw A 

NOlssemA UtJrrrylU 

AC-CZY 8n1~8Lum 

Soura Mmtmm Ir.ho~tyy Cant. !: IT.) 

Decml 

nnltial 
NC> 

R&C 

*I 

RHG 

RHG 

RHG 

1:doo 

1SW 

I:*30 

I:400 

1 :a0 

1 :acm 

1:320 

1:160 

1:160 

I:6530 l:C3s3 

1 :em 1 z6CT.J 

1:6coO 1:6CCG 

1:6ooo 1:6KC 

1:3w 1 :bCX 

1:12cu 1:120^, 

1:12Om l:lzcu, 

cI:6ooO <r:& 

l :Ewo 1:6occ 

cl :6530 4 :6coc 

I:6003 1:6CCC 

1:6ooo 1:bwo 

l:lfwo 1:llOcO 

1:2w 1 :Pew 

1*ow 1:6wo 

I:6300 1:6OW 



TaOlo 2 (onrinuad) 

Crganirm 

CiQ-ooActer so. 

KlAOsletlA Aemgtou 

. 

PrOtAuS mlPAOitlS w 23919 

Protw myAWIls 84 2S7W 

Prom2 mraoll~r Eip 2SWS 

ptrxea mrrr3ilis (: ) 

Muas mlmbi!is (2) 

Protaus mtrabilis 

Prowbsnce (A) 

Proviaence (B) 

‘-_. 

L 

FRl 

l-m 

RHG 

RnC 
. 

WH 

t-m 

RHG 

RiG 

RIG 

R&C 

R&C 

t-n1 

HRi 

CR1 

I 

I:640 

lZ400 

I:300 

I:610 

16.40 

1 :br3 

1.400 

1:640 

1 a0 

1320 

I:640 

1:640 

1+00 

1*00 

1POO 

I:160 

I:200 

I:100 

I:320 

la20 

1:320 

1:lcO 

I:160 

1320 

I:160 

1:160 

I:160 

1902 

1:xX) 

ISO0 

PCMX I 

(Inrtal (Fra! 
MC) MIC) 

1 :eoQo -3 :&zc 

lz6ow \:5;x 

1 -co30 1:Bccc 

1:6030 1- 

1:6CCO 1:653c 

1:6coO <r:bcDo 

1:6mo 1:6*2x 

1:6coO 1:6000 

<\:6oco <r:6mo 

1:bcao d:6mo 

lteoo0 cI:scsD 

1:6- I:- 

clzmoo cI:bi=o3 

I 
I 
I 

i 



-- 
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Taole 2 (crranued) 

Orgsnlrm SOWGI 

Enterooaccef spp. WC 

Seratla mar:escens R&C 

Mycobrccerwm smegmans R&C 

Dtonauro\d ~bolyrl-,) R&C 

Dtprrthercxd (nm-lipcvokilfc) R&C 

DI~WOIQ (uuvobic) RLC 

Pseudomonas .e&tno~~ 12211 

Pseudtmmas bcrvgmosa RHG 

Pseu4omcnas acmgmosa 6376 CR1 

Pseua 0mcns.s l orugmosa -rhor- HRI 

. 

Mtnvnim JmiDrury Cmc. (1 m) 

190 I:20 

122 I:*6 
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