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Plasma Levels after Repository Injections of Penicillin in Water-in-Oil 
Emulsions. 

H. WILLIAM HARRIS, CLARE WILCOX, AND MAXWELL FINLAND 
From the Thorndike Mcmoriul Laboratory, Second and Fourth Medical Services (Haruard), 
Boston City Hospital, and the Department of Medicine, Harvard Medical School, Boston, Hass. 

A comparison of the penicillin levels ob- 
tained in the same patients after the same 
intramuscular dose of penicillin given in saline 
and in a water-in-oil emulsion as advocated 
by Freund and Thomsonl was presented in a 
previous communication.2 Some variations 
were noted in the maximum concentrations 
obtained and considerably greater differences 
were noted in the maintenance of levels in 
the blood after any given dose. Intramuscular 
doses of 100,000, 200,000 and 300,000 units 
were given. Higher and better sustained levels 
followed the larger doses. There was no con- 
stant or striking difference between the re- 
sults obtained in the same subjects after the 
same dose given in the 2 vehicles. A dose 

1 Freund, J., and Thornson, K. J. ,  Science, 1945, 

3 Ory, E. M., Wilcox, C., and Finland, M., PROC. 
101, 468. 

SOC. E S P .  BIOL. AND MED., 1946, 62, 86. 

of 300,000 units in a beeswax-peanut oil mix- 
ture gave maximum concentrations which were 
appreciably lower, but the levels were much 
better sustained than with the same dose 
given in saline or in the water-in-oil emulsion. 
The emulsion base used in the previous study 
was Pendil, a “chloresterol-derivative and 
peanut oil” as described by Freund and Thom- 
son. 

A second series of observations are reported 
here with the use of a similar preparation, 
“Emulgen,”* which is composed of “sesame 
oil and cholestrin base.” Chlorobutanol 3% 
is added as a preservative and local anesthetic. 
The methods used were the same as in the 
previous studies. Each subject was given a 
single dose of 200,000 or 300,000 units in 
saline or in the water-in-oil emulsion and 

* Supplied by Dr. C. 0. Miller, Lakeside Labora- 
tories, Inc. 
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FIG. 1. 
Plasma penicillin levels in 6 subjects after intramuscular injections 

of 300,000 units in saline and in a water-in-oil emulsion. 
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the same dose was given to the same subjects 
2 or 3 days later in the same final volume 
of the alternate vehicle. -4 single batch of 
penicillin was used in this study. This was a 
purified product which consisted almost en- 
tirely of crystalline penicillin G.t Special 
care was taken to obtain a smooth, creamy 
emulsion as advocated by Freund and Thom- 
son. There was no local irritation from an!. 
of the injections. Blood for penicillin levels 
was drawn a t  s, 1, 5 ,  8 and 12  hours after 
the injections. The results are shown 
graphically for each subject in Fig. 1 and 2 
and the average levels for each dose level 
are given in Table I. Comparable, but not 

t Supplicd by the Coiiimcrcial Solvents Corpora- 
tion. 

the same subjects were used for the 2 dosages. 
As in the previous report, the maximum 

concentrations varied somewhat in different 
sul)jects, but there were greater variations in 
thc rate of decline in the plasma levels. 
After a dose of 300,000 units, demonstrable 
levels were no longer present at 12 hours ex- 
cept in one subject. After 200,000 units, 
there was no demonstrable penicillin in the 
Idasitla after 8 hours in almost every instance. 
In about one-half of the subjects receiving 
each dose, the penicillin levels were slightly 
better sustained when given in water-in-oil 
emulsion. The average blood levels after 5 
and 8 hours were also somewhat higher in 
subjects receiving the emulsion. Much more 
striking, however, is the fact that the plasma 
levels obtained after 300,000 units in saline 
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were considerably higher and much better 
sustained than those observed after 203,000 
units given in the same volume of the water- 
in-oil emulsion. 

Conclusion. The previous observation that 
only a slight and inconstant prolongatinn of 
penicillin blood levels is obtained by t h  us,? 
of a water-in-oil emulsion is confirmed. The 

present findings suggest further that a sub- 
stantial increase in the intramuscular dose 
of penicillin in the same volume of saline 
will give considerably higher and better sus- 
tained plasma levels than the small.ir dose 
given in a water-in-oil emulsion and the dis- 
advantages of the latter method are thus 
avoided. 
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A Coxstant Current Square Wave Stimulator. 

HENRY W. NEWMAN. 
Protii tlii: Dcpnrtnieirt of ,JiccliiIitic, S t m  j owl  Tiriiiict*sity School of Mcdicirii., S o n  E'rc,ncisco, ( ' ( 1 1 .  

In  the study of neuromuscular excitability, 
both experimental and clinical, a source of 
stimulating electric current is required. As 
the tests employed have been refined, there 
has been simultan,eous refinzment and com- 
plication of the apparatus required to perform 
them, with the development of a multiplicity 
of stimulators, each designed for one specifi: 
test. It is the purpose of this p a p r  to d.2- 

scribe the construction of a stimulator which 
may be used both for the older and the more 
recent tests, yet which is not unduly complex, 
and which may be constructed from standard 
radio components. 

This stimulator is capable of producing 
waves of essentially square form as seen in 
Fig. 1, with constant current at  full output 
of 20 milliamperes so long as the output re- 

Fig. 1. 
(%tliode ray osci1logr:ipliit. trwing of stiiriulus of .5 iiiilliseconilv clura:ion, showing 

square wave form. 


