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EXPERIMENTS WITH THE FIRST FIELD DRESSING 
BY 

Major P. W. KIPPAX, B.Sc., M.B., Ch.B. 
Royal Army Medical Corps 

AND , 
R.D.GOODE 

Associate Institute of Medical Laboratory Technology, 
. Senior Assistant (Scientific) 

PURPOSE OF EXPERIMENTS 

THE First Field Dressing consists of an absorbent pad impregnated with 
neutral acriflavine. The specification lays' down that the amount of antiseptic 
shall not fall below 0·1 per cent dry weight of the dressing. The dressing 
weighs 18'9 grammes (avetageof ten dressings). The purpose oftheseexperi
ments was to serve as a pilot study in a search for a better impregnating agent. 

The Army Pathology Advisory Committee 'recommended that such a.su.bc 

stance should show activity against the following organisms: Streptococcus 
pyogenes; Staphylococcus aureus; Boct. coli; Prot.eus; Pseudomonas pyocyanea. 

- The Committee also felt that an additional advantage would be an inhibitory 
action on theClostridiii. . 

ApPROACH 

Ideal requirements for a substance' were now laid down. Such a substance 
should be: ' . , 

(l)' Effective against the bacterial spectrum defined by the Committee: 
(2)Able to penetrate damaged tissue. 
(3) Active in the presence of serum. 
(4) Not harmful fo the human body ... 
(5) Non~sensitizing. 
(6) Readily incorporated in the dressing. 
(7) Stable. 
(8) Cheap and readily available. 

Since it rriight be necessary to test a wide range of preparations, and possibly 
of mixtureS, a screening procedure was devised (Method I); employing 0 activity 
hi the' presence of serum as the essential 'property. 00 Substances showing little or 
ho "activity in the presence of serum were not tested further. One substance 
which gave good results intne screening test was tested further by a specially 
deVised method (Method II).· "0.. ., 
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246 Experiments with the First Field ,Dressing 

Substances for testing were selected because they were readily available. 
Some of them were rejected on grounds other than activity in the presence' of 
serum-for example, instability. 

TECHNIQUE 

'Method I (Screening Procedure) 

Each substance was prepared in serial dilutions in water. The actual 
strengths used depended on the nature of the substance, whether it was supplied 
as the pure, dry, crystalline product or as a solution of specified strength. ' The 
range of dilutions used in Method I was in most cases ,\rom one in ten to one in 
one hundred thousand, in serial tenfold dilutions. 

To 0'5 m!. amounts of the serial dilutions were added measured inocula of 
the test organisms. Not all organisms were used in the initial tests. If a 
substance showed activity against those organisms tested first, the remaining 
organisms were then used. 

Standardization of the bacterial suspensions was carried out as follows: Stock 
agar slopes stored at 40 C. were used to inoculate bijou bottles of digest broth. 
These were incubated overnight at 37 0 C . .and from them a 4 mm. platinum 
loopful was inoculated into 100 m!. digest broth. This was then incubated at 
37° C. for eighteen hours. By means of concurrent checking of viable counts 
by the Miles and Misra method (continued throughout the experiments) it was 
found that this technique gave suspensions containing 300 x. 106 - 400 X 106 

viable organisms per m!. Of this suspension, 0'02 m!. volumes were delivered 
into the diluti6ns of imtiseptic, using "50-dropper" pipettes. This,gave inocula 
of about 6 x 106 - 8 X 106 organisms in each dilution of antiseptic. 

All dilutions were then incubated at 37° C. for eighteen hours. The end
point of activity of the antiseptic was taken as the last -tubes in the series 
showing no growth after incubation. To check for growth standard 4 mm. 
loopfuls were subcultured from the tubes into 25 m!. nutJient broth at the end 
of eighteen hours' incubation, in order to dilute residual antiseptic beyond its 
effective level. These subcultures were incubated overnight and then further 
sub cultured on to blood agar. Where there was obvious turbidity in part of 
the series, subcultures from turbid dilutions were made only from that tube 
containing the strongest concentration of antiseptic. This afforded a check 
on the identity of the organisms. 

Method Il 
One substance, sodium-ethyl-mercuri-thio-salicylate, gave better results with 

Method I than any other tested. Therefore it was decided to impregnate a 
First Field Dressing with this substance and to test its barrier effect by inoculat
ing one of the test organisms on one side of an impregnated dressing soaked in 
serum and attempting to recover it subsequently from the other. The time 
taken for the organism to penetrate the entire thickness of the dressing would 
be estimated and compared with the time taken to penetrate an untreated 
-dressing. . 
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P. W. Kippax and R. D. Goode 247 

Ps. pyocyanea was chosen as the organism for three main reasons: 
(1) Because it is one of the more resistant of the vegetative organisms to 

antiseptics and antibiotics. 
(2) Because it is motile and grows freely and rapidly. 
(3) Because it is easily recognized. 

Sterile dressings were impregnated with 100 mg. sodium-ethyl-mercuri-thio-
salicylate per dressing by the following method. . 

100 mg. of the antiseptic were dissolved in 60 ml. of a 3 to 1 acetone-alcohol 
mixture, in which the substance is readily soluble, and which is sufficiently 
volatile to permit subsequent drying of the dressing without difficulty. 60 ml. 
solvent were just enough to saturate the average dressing without overflowing 
when 30 m!. were poured on to each side in a sterile Petri dish. Treated ·dressings 
were dried in sterile Petri dishes for forty-eight h_ours in the 37° C. incubator. 
Shorter drying times failed to remove all the solvent and led to coagulation of 
the serum which was subsequently added. After drying, each dressing was 
transferred aseptically to .a fresh, sterile Petri dish and 100 ml. sterile horse 
serum were added. This amount was enough to saturate the dressing and leave 
a shallow layer in the dish. One drop of an overnight broth culture of Ps. 
pyocyanea was then dropped from a "50-dropper"pipette on to the centre of 
the upper surface of the dressing, and the whole incubated at 37° C. 

The serum was sampled at hourly intervals by inoculating one loopful from 
the dish into 25 m!. nutrient broth. It was assumed that the resulting degree 
of dilution '%uld be sufficient to terminate the action of the antiseptic in the 
subculture. 

A control series was run, using dressings dried from alcohol-acetone but 
without sodium~ethyl-mercuri-thio-s.alicylate .. 

RESULTS 

Method I 
. Results for f~ur of the substances tested by the screening method are shown 

as Tables I, H, HI and IV. 

Other substances tested included: 
Phenoxy-ethyl-dimethyl-dodecyl-ammonium bromide. 
Di-phenyl iodonium chloride. 

The former, though showing moderate activity in nutrient broth, was not 
considered sufficiently active in the presence of serum to justify further testing 
at present. 

The latter was unstable when exposed to .light at room temperature. 

Method Il·
1 

Results for standard dressings' cOI?-taining euflavirre only are given as 
Group A. 

Results - for standard dressings (containing euflavine) impregnated with 
100 mg. sodium-ethyl-mercuri-thio-saIicylate are given as Group B. 
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248 Experiments with the First Field Dressing 

RESULTS BY METIlOD I 

Test 
TABLE L-DlRROMOPROPAMIDINE ISETHIONATE 

organism Time Dilutions 
I in 1,000 I in 2,000 I in 10,000 1 in lOO 000 

B. proteus 24 houl's + + + + 
48 hours + + + + 

Staph. 24 hoW's Not Sterile Sterile + 
aureus 48 houl's tested Sterile Sterile + 

B. coli 24 hOU1es Not Sterile + 
communis 48 hou11S tested Sterile + + 

Ps. 24 hourlS Sterile + + + 
pyocyanea 48 hours Sterile + + + 

Strep. 24 houl1s Not + + + 
pyogenes 48 houl1S tested + + + ':p 

Test 
TABLE IL-PHENOXETOL 

organism Time Dilutions 
I in 10 I in 100 1 in 1,000 I in 10,000 1 in 100,000 linl,OOO,OOO 

B. prot,eus 24 hours Sterile Sterile Sterile Sterile + + 
48 hours Sterile Sterile Sterile + + +. 

Staph. 24 houl's Sterile Sterile + + + + 
aureus 48 houl's Sterile Sterile + + + + 

B. coli 24 haul'S Sterile Sterile + + + + 
communis 48 hours Sterile Sterile + + + + 

Ps. 24 hours Sterile Sterile Sterile + + ..I-

pyocyanea 48 hours Sterile Sterile + + + + 

Strep. 24 haul'S Sterile Sterile + + + + 
pyogenes 48 hours Sterile Sterile Sterile + + .. + 

Test TABLE III.-"MERTHIOLATE" 

organism T'ime Dilutions. 
I in 1,000 I in 10,000 I in 100,000 

B. proteus 24 haul'S Sterile + + 
48 hours Sterile + + 

Staph. 24 haul'S Sterile + 4-

aureus 48 hours Sterile + + 
B. coli 24 hours Sterile + C\-" 

communis 48 hours Sterile + + 

ps. 24 hours Sterile + .+ 
pyocyanea 48 hours Sterile + + " 

Strep. 24 houl's Sterile + + 
pyogenes 48 houl's' Sterile + +* 

*One colony only on suhcultllfe, 
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p. w. ,Kippax and R; D. Goode ,249 

Test 
TABLE Iy.-POTASSIUM PERMANGANATE 

organism Time Dilutions 
I in 1,000 I in 10,000 J in 100.oqo 

R proteus 24 ho\l1\S + + + 
48 hours + + + 

Staph. 24 ho\l1\S + + +" 
aureus 48 hours + + + 

B. coli 24 hours + + + 
communis 48 hoUl"S + + + 

Ps. 24 hOUll1s + + + 
pyocyanea 48 hours + + t: 

Strep. 24 hOUll1S +. + -I-

pyogenes 48 hoU1"S + + + 

RESULTS BY METHOD 11 

GROUP A.-STANDARD DRESSINGS CON
TAINING EUFLAVINE ONLy 

Serial number 
I 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

Time taken to become 
culture positive (hours) 

5·5 
6·0 
6·0 
6'0 
6'0 
8'0 
9'0 

17·0 
17·5 
20·0 
20·0 
36·0 

,NOTE.-o-CultUIes ,were put up from .the 
• dr<:!ssings under, test at measured inte):," 
'vals of either 30 minutes or 60 minutes. 

GROUP B.~STANDAim DRESSINGS (CON
T~INING EUFLAVINE). TREATED WITH 
SODIUM -ETHYL- MERCURI -THIO-SALICYLATE 

Serial number 
I 
2 
3' 
,4 
5 
6 
7 
8 
9 

W 

Total time-interval to 
the taking of the lost 
culture (all were nega-

tive) (hours) 
43·0 
43·0 
43·0 
43·0 
43·5 
43;5 
72·0 
77·0 
77-0 

168·0 

NOTE.:-Cu1tUIeS were put up f'rom the 
serum at mell!&UIed intervals of either 
30 minutes or 60 minutes. 

DISCUSSION 

The dressings in Group A (euflavine only) became culture-positive in a mean 
time of thirteen hours (Standard deviation S'S hours). 

The dressings in Group B (containing euflavine and impregnated with 
100 mg. sodium-ethyl-m~rcuri-thio-salicylate per dressing) were still culture 
negative after a meantime of 65'3 hours (Standard deviation 37'2 hours). . 

It is possible that the treated dressings could have been found culture
positive very soon after the final cultures were taken from them; for comparative 
purposes we shall assume that this actually occurred, although this weights the 
trial against one antiseptic under test. . . 
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250 Experitments with the First F~eld Dressirng 

The standard error of the difference between the mean of each group is 
12'03 hours; whereas the observed difference is 52:3 hours, which is more than 
four times the standard error. 

We can conclude, therefore, that the results we have obtained are very 
unlikely to have arisen by chance. . 

It is appreciated that some factor other than the sodium-ethyl-mercuri-thio
salicylate might have produced the results obtained; several different technicians 
were involved, and we cannot say that all the dressings were the same with 
regard to euflavine content and physical state. 

However, this trial suggests that further investigations regarding the anti
septic efficiency of sodium-ethyl-mercuri-thio-salicylate would be well worth
while. 

Further limited experiments already undertaken suggest that the serum 
from Petri dishes used in Method 11 has considerable residual bactericidal 
activity when it, has been in contact with dressings impregnated with sodium
ethyl-mercuri-thio-salicylate, and that the activity of this substance is retained 
in the pres~nce of whole blood. 

Activity against sporing organisms has not been tested. 

SUMMARY' 

(1) Details are given of preliminary experiments to find a better substance 
for impregnating the First Field Dressing than neutral acriflavine (euflavine). 

(2) These experiments suggest that sodium-ethyl-mercuri-thio-salicylate is 
worth trying further. 
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