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SUYMMARY OF RESULTS OF REPEATED VAPOR EXPOSURES TO 50 + 5 p,p.m,

ETHYLENE OXIDE

Material
The ethylene oxide used assayed 97.0-38,04 by wt, by
chemical analysie and by mass spectroscopy. Also 2,3% air_;pd
0,7% acetylene by wt. were present by mass spectroscopic adgly-

sis,

Analytical Method

The method of anélysis employed was somewhat slmi{ar to
that used by O. F. Lubdtti, Determination of Fumigants. XIV.
Resldual Ethylene Oxide In Wheat. Journal of the Soclety of
Chemical Industry 63, 133-0 (1944), Samples of the chamber at-
mosphere were absorbed in 25 O ml, of approximately 0,025 N.
H,50) -MgBr, *6H,0 reagent contaiqu in a 11 in. long (1 3/8 inches
internal diameter) poronsity B fritted zlass absorber at a samplin:

rate of 1,02-1.1 1./min. for 30-45 min, The reagent contained

600 g. of pure MgBr, '6H,0 1n a liter of reagent. The unused

HQSOu was titrated with standard N/4O NaOH using a methyl orange-
xylene cyanole indicator. The following points had to be taken
Into consideration in assessing the analytical results:
1, Since the acld reagent would react with any basic
vapor arlsing from the excreta of animals, it was neces-
sary to apply a blank correction., The magnitudg of the

correction was determined by aerating a 25.0 ml, sémple
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of the reagent for the same period and at the same rate
{rom a chamber of the same slze as the exposure chamber
and containing the same number of animals through which
Just alr was passed,

The average efficiency of absorption of control
samples of ethylene oxide determined in earller experi-
ments by hooking two absorbers together in serles and
sampling from a saran bag containing a known concentra-
tion of ethylene oxide gas was 92.5%.

To obtain a known concentration of ethylene oxide
gas in a saran bag the following procedure was employed.
100 1, of alr was introduced into an evacuated saran
bag; the alr was metered through a wet test meter and
dried by passing through a CaClQ drying tube. Then by
means of a gas burette 51 ml, of ethylene oxide was 1in-
troduced into the saran bag. The air and ethylene oxide

were mixed thoroughly by pressing in and out on the

sides o the bag. The measured volume of ethylene oxide

gas was corrected to standard condlitions of 25°C. and
760 mm. Hg pressure and the theoretical concentration
of ethylene oxide calculated (about 507 p.p.m.).

Some of the analytical work carried out indicated
that the material actually supplled to the chamber from
the saran bag reservolr day after day may have been on
the average about 87.4% ethylene oxide by wt. the re-

mainder being air except for 0,7% acetylene by wt. Thus
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it appeared that some air other than the 2.3% b& wt.
present 1n the material from the cylinder found its

way into the ethylene oxide reservolr bag presumably
by diffusion, Ethylene oxlde is also known to be a

good solvent,

y, Ethylene oxide 1s known to polymerlize on standing
in a cylinder under pressure. On examining the interior
of' a cylinder after exhausting ethylene oxide gas from
it, a white solid 1s found on the walls,

5. Ethylene oxide 13 soluble invwater in all propor-
tlons so it seemed likely that a certain amount might
be absorbed by the urine and possibly by the hair of
animals exposed in & chamber to ethylene oxide vapor,
Also ethylene oxide 13 known to polymerize readlly with
the polymerization reaction being catalyzed by iron
oxldes which would be present in our rusty lron cages,
It was concelvatle that the polymerization of ethylene
cxlde might be catalyzed on the walls of the chamter,

To allew Tor anticlipated losses of the type described,
12%¢ more ethylene oxide (97.1% by wt.) than the theo-~
retlical amount requlired was arbltrarily added,

h. The average concentration determined by chemical
analysis over the entire experimental period (2% samples)
correcting for the aerated blank and for the 92.5% aver-
age efficlency of abscorption of control samples was

4 p.p.m.
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7. It 1s concluded that the vapor concentration to
which the animals were exposed was 50 + 5 p.p.m. ethylene

oxlde by calculation and by chemical analysis.

)=

Procedure and Results
Groups of 20 rats, 8 guinea pigs, 2 rabbits and 1 mon-

key’:L of each sex plus 10 female mlce were given repeated ex-
posures 7 hours a day, 5 days per week to 50 p.p.m. of ethylen
oxide vapor for 6 months. Similar matched groups of animals
were used as air exposed and as unexposed controls, respectiiely,
except for the monkeys where only unexposed controls were em-
ployed.

As Judged by growth, mortality, organ wt. data and
gross pathology, 50 p.p.m. was without adverse effect on gulnea
plgs, fabbits, mice and female rats. The growth of the male rats
was slightly depressed. Histopathological studles are not yet

completed,

X The male monkey died after receiving 22 exposures in 30

days. There was no autopsy but infection was suspected. The
female monkey was sacrificed after receiving 33 exposures in 54

davs because infection was rampant in the monkey colony.
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