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Directions for Use of Ethylene Oxide, According to -
an- Journal of Experimental Medicine, 1950, (May),

Volume 91, pages LL9-458.

The ethylene oxide purchased from the Eastman Kodak Company,
Rochester, New York, is furnished in a sealed ampule containing
100 ml of the liquid, The ampule is chilled before opening and
the stock supply is kept in the cold in a glass-stoppered bottle,
the stopper being lubricated with vaseline,

A measured quantity of the fluid to be sterilized is placed in an
Erlenmeyer flask of suitable size, which is plugged with cotton
and kept in the refrigerator or cold room for one hour prior to
addition of the ethylene oxide., One part of the liguid ethylene
oxide is then added by means of a chilled tuberculin syringe and
needle to 100 parts of the fluid to be sterilized, the flask is
agitated briskly to assure thorough admixture of the two compo-
nents. After standing in the cold room or refrigerator for an
additional hour, the flask is transferred to a 37° C air incu-
bator and allowed to stand for 24 hours.

Ethylene! oxide is a liquid which vaporigzes at 10,7° C.' It is
explosive and care must be taken in its management to prevent
accumilation of the vapor in the cold room, refrigerator or
laboratory air. | Tt is toxic te many forms!of 1ife, including
man, and| care must be taken to prevent inhalation of the vapor
or aspiration of the liquid, For this reason, the use of

syringe and needle is preferred to the pipette for measurement,
whenever possible,



ALFRED I. bu PONT INSTITUTE
OF

THE NEMOURS FOUNDATION
WILMINGTON 99, DELAWARE
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BACTERIOLOGY June ll" ’ 1950

BIOCHEMISTRY

The Children's Hospital
Research Foundation,
Cincinnati, Ohio.

I am much distressed that you have been unable to sterilize milk
with ethylene oxlide, and am at a loss to explain your results. There is
nothing I cen add to the directions published in the J. E. M. paper: no
special tricks, nothing held out. We have sterilized at least 100 specimens
of market cows milk during the past year and a half without failure, and have
destroyed Staph. aureus in brothe The sterilizing ability of ethylene oxide
is so powerful and widespread in its action on living organisms I cannot be-
lieve there exists a micro-orgenism resistant to its sction. I may be wrong,
however, end would be glad to test any orgenism which survives, if you will
send a subculture to me.

The only technical difficulties I cen think of are these: (1) The
ethylene oxlde may have vaporized before exerting its sterilizing effect.
This would most likely occur if the oxide were added to warm fluids, which
you certainly did not do. (2) 1% solution of ethylene oxide was edded instead
of pure ethylene oxide to a final concentration of 1 part to 100 parts of fluid
to be sterilized. (3) The fluid to be cterilized was so cold (below 0°C) that
when the ethylene oxide was added ice crystals formed (I have seen this happen
in clear media). These crystals may contain the ethylene oxide, so that even
distribution through the fluid does not occur. (I have not had a failure to
sterilize due to this phenomenon). If crystals do form and persist throughout
the 1 hour period in the cold room, a few shakings when the fluid is removed
and allowed to warm up will melt them.

In the case of the mouse-brain suspension it might be thought that
the particles of material contain bacteria in their interiors which are not
reached by ethylene oxide. I cannot believe this is the case, however, since
I have sterilized largquiﬁgggs of slaughter house beef bone placed in broth
to which 1% final concentration of ethylene oxide was added in the usual way
with successful sterilization. These bone pleces were heavily contaminated on
the surface from handling, and presumably deep in the marrow fat, etc.



June 14, 1950

I have a great deal of confidence in the ethylene oxide sterilization
procedure. I hope your initial disappointments will not persuade you to aban-
don the method. I'm sure you can make it work.

Nisin is an antibiotie produced by S. lactis. It is a small molecule
and is heat stable and hence is not lactenin nor your factor. There is a review
in Florey et al "Antibioties", Vol. 1, p. 502 ff. (Oxford, 1949).

I am much interested in your finding regsrding the heat-lability of
the anti-polio factor. Have you tried reducing agents to inactivate it yet?

Sincer 0

AW:ET

P. S. One of the somewhat difficult procedures is the measurement of cold
licuid ethylene oxide with pipette or syringe. The oxide has a ten-
dency to shoot from the tip. I have found that if the pipette or
syringe be filled, ellowed to drain, filled agein, allowed to drain,
and this procedure followed severel times 1t 1s then easy to make
accurete measurements. When finelly filled for delivery, the pipette
or syringe should be held tip down in a strictly verticel position un-
til the fluid is delivered.



June 19, 1950

Alfred I. du Pont Institute
of the Nemours Foundation
Wilmington 99, Delaware

oo I

Thank you very much for your detailed letter giving me
the additional information on your experience with ethylene
oxide. HNone of the factors which you mentioned that might
have contributed to our failure to get a positive result
obtained in our tests, However, I may say that the organism
itself, which grew out in the milk ethy-
lene oxide, was tested in subculture for its semsitivity to
ethylene oxide and was found to be destroyed in booth culture.
It would appear, therefore, that some factor in the fresh
cows' milk may have interfered with the action of ethylene
oxide. It is of interest that the other specimen in which
the ethylene oxide was ineffective was also a fresh tissue
extract. The mouse brain suspension was thoroughly centri-
fuged, and the supernatant liquid only was used. Whether
or not certain fresh, unheated, milk specimens and tissue
suspensions may contain an enzyme which caused the rapid
breakdown of ethylene oxide in solution, thus preventing
its sterilization effect, is something that would have to
be considered if further tests with unpasteurized specimens
of milk should yield similar results. We shall continue
such tests from time to time, and I will let you know the
results that we obtain, i

S MR~ -

ey

With all good wishes,

Sincerely yours,

ABS:mje

lzated
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ALFRED I. ou PONT INSTITUTE
OF

THE NEMOURS FOUNDATION
WILMINGTON 99, DELAWARE

June 22, 1950

The Children's Hospital
Research Foundation,
Flland Ave. and Bethesda,

Cincinneti, Ohio.

I am interested in your observations concerning the
inactivating effect of fresh tissues and milk on ethylene oxide
sterilization. The only experience I have had which might have
any bearing on this subject 1s the sterilization of human milk
which we have accomplished many times without difficulty. This
milk was fresh, thet is, had not been pasteurized or otherwise
treateds All of the cow's milk experiments were done with market
milk which had been pesteurized. I have also, of course, steri=-
lized fresh serum without trouble.

I will be much interested to hear of your further ad-
ventures with the procedure and I greatly appreciate your keeping
me posted.

Sincere

AW:ET
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