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THE STABILITY OF VINYL ETHER (VINETHENE) *
Joun Apriani, M.D.

Tue chemical stability of an anesthetic agent is one of its most impor-
tant properties. Manufacturers have spared no effort to protect the
patient from impure anesthetic drugs. Precautions include printing
an expiration date on containers for drugs that may deteriorate, in ad-
dition to recommendations that any unused portion be discarded
twenty-four hours after the bottle is opened. Chemical experiments
have been completed to show that the recommendations of the manufac-
turers of vinyl ether could be more liberal and still be adequate for pro-
teetion.

Divinyl ether, H——(ID‘ = (IJ—O-—(l] = (IJ'—H, is a symmetrical nnsatu-
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rated organic oxide prepared from B-B’ dichlor-ethyl-ether and is less
stable than its saturated counterpart, ethyl ether. Oxidation, heat,
light, and acids hasten its deterioration to various aldehydes, organic
oxides and acids, with subsequent polymerization of these compounds
to resins (1). Sinece deterioration is retarded by alkaline substances, the
product is marketed with .01 per cent. phenyl-alpha-naphthylamine
which aets as an inhibitor of oxidation and imparts a purplish fluores-
cence to the liquid. With 3.5 to 4 per cent. absolute aleohol the mixture
is marketed under the trade name of Vinethene. This product is packed
in dark brown bottles with a hard rubber screw cap covered by a plastic
film for tight sealing. A metal dropper cap is supplied to replace the
hard rubber seal.

Fifty different specimens of Vinethene were opened, samples for
analysis were removed, and the containers were resealed by serewing
the caps in the ordinary manner. No other precautions for tight sealing
were taken. The specimens were exposed to conditions which are en-
countered clinically, such as extremes of temperature and of humidity,
bright and subdued light, and repeated opening and closing. These
conditions, frequeney of analysis, and results are summarized in Table 1.

Qualitative chemical tests that were completed were those outlined
by the Council on Pharmacy and Chemistry of the American Medical
Association (2) for determining the purity of the drug. Reducing sub-
stances (aldehydes) were detected with a solution of ammoniacal silver
hydroxide and alkaline phloroglucinol. In addition to the recommended
tests, oxidizing substances (peroxides) were detected by using a mix-

* From the New York University College of Medicine, New York City.
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TABLE 1

SAMPLEE OF VINETHENE ANALYZED AND THE NUMBER AND TiME OF ANALYSES g
No positive results were recorded §
— - g
to =
Number of rage Examinati 3
Specimens xamination 3
Days Conditions =
2
6 10 10 ce. Half- 8
6 10 25 cc. filled 9
6 10 50 cc. bottles Daily .
26-32 C. s
6 7 10 cc. Full g
6 7 25 cc. bottles Alternate days 3
6 7 50 ce. 26-32C. g
6 10 10 cc. Dark E
6 10 25 ce.  refrigerator Alternate days 2
6 10 50 cc. 4C. 2
2
3 10 25 cc.  Half-filled Alternate days 3§
Low humidity s
=
3 10 25 cc. 26-32C. Alternate days 2
1009, humidity -E‘:L
3 10 25 ce.  opened in Tenth day E
. 95% humidity g
3 10 25 cc. opened in Tenth day N
60% humidity g
(o))
2 5 25 ce.  Half-filled Daily S
light glass bottle §
o
3 3* 25 ce.  Half-filled S
26-32 C. Daily <
with dropper cap by
o
4 7 10 ce. Half-filled S
4 7 25 cc. “ o Daily P
dropper cap 4 C. §
o
2 4 25 ce. Hali-filled s
2 4 50 ce. “ “ Alternate days =3
26-32 C. dark room g
«Q
3 10 50 cc. 9 mos. outdated Daily §
o
2
* Evaporated 3 days. >°>
el

ture of sodium thiocyanate and ferrous sulphate, and acetylides with
cuprous ammonium chloride reagent. Tests for odor and residue wer&
also executed as recommended. In addition to the litmus test for acids,
aqueons nitrazine was used to determine acidity or alkalinity.
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Specimens that were opened and stored in an environment of 4 C.g
26 to 32 C. with 100 per cent. relative humldlty and 26 to 32 C. in a dry2
atmosphere, showed no deterioration in ten days. Specimens opened i
an environment of 60 per cent. and 95 per cent. humidity and then stored>
for ten days were free from deterioration. When stored at 4 C. fmg
seven days and then removed to a warm environment for 48 hours, theres
was no deterioration. Deterioration was not influenced by the dropper
cap, as compared with the ordinary cap, nor by subdued light, brigh
light, nor the absence of light. - No difference was noted between partly})
empty and full bottles, nor between the small and large sizes. Specis
mens stored at low temperatures were not subject to evaporation, a%
were those stored at room temperature, particularly when not equlppei
with dropper caps. Vinyl ether boils at 28 to 31 C. and evapomtes_;
rapidly at room temperature.

Three samples which were kept in the original container were e\~
amined nine months beyond the expiration date and were found to béE.
tree from deterioration. These samples maintained this status for &
ten day period. Eighteen specimens which were opened, examined, an
sealed for seven days, and then reéxamined, were used for sulglcaE
anesthesia without unusual phenomena or leactlons

Summary.—Vinyl ether (Vmethene), once opened, may be sealed by%

replacing the cap, and the remaining por tion may be used within &
period of ten days without fear of deterioration. " A cool storage place:
free from chemical fumes, is preferred. Three samples e\ammed sug—
gest that the drug in the unopened container is stable for a period mueh

lonvex than that represented by the expiration date on the bottle.
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At the meeting of the Council on Medical Education and Hos-
pitals held in Chicago on February 16, 1941, that body unanimously
approved the motion that the American Board of Anesthesiology,
Ine., be made a Major Board, thus severing its affiliation with the
American Board of Surgery. This action was taken following the
approval of seven boards, namely, The American Boards of Oph-
thalmology, Otolaryngology, Obstetries and Gynecology, Orthopedic
Surgery, Surgery, Urology, and Anesthesiology.
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