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ABSIRACT

Tae tmirease in surgical treatment of oral, facial, and cranial defects
has primptoed & concemitant increase in requests for impressions to be made
in the sargical theater, Te aveld viclation of the sterile chain, impres-
sien materials and equipment sheuld be sterile. Irreversible hydro-
culioid and plaster materials are practical for use in the operating room
but cann .t be sterilized by acteclaving and other high temperature meth-
odse and whoether thoy are sterile as received from the manufacturer 'is
questicnable  The purpose of this study was to determine the effective-
wss  f Zasoos cthylene oxide treatment in sterilizing hydrocolloid
povdir and fast sctting plaster: and to determine the effect of the pre-
Ledure vnothe physical preperties of the hydrocclloid.- Spores of Bacillus™.
subtilis var, gtobigif wete mixed with the respective materials to yield
a spoere ¢ cacentraticn of about 1.0 x 10° colony-forming units per gram
of powder, Samples of 20 to 40 grams of powder in envelopes were subjected
fur 28 mimutes to etnvlene cvide gas 1n a l-cubic-foot capacity Steri-Vac
wnit, After 48 hours nf airing, the samples were assayed for micro-
arganisms. and sctting time and duplicating properties of the material
wete tested N0 hacteria were recovered from the 30 samples of each type
of marcvial exp.osed to ethylene oxide gas, but they were recovered from
c.ortrag samples ant expased to the gas. ..Both materials were found to be
_tontaminated with gram-pesitive bacilli and ccccl as received from the
ran. facturer, There was o significant difference between setting times
a3 lincar measurciments of sterilized and nensterilized samples.,
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- INTRODUC i 1O

T Tre incresse in surgical trcatment cf orai, facial, and cranial
defects bas yrompted a concomitant increase in requests for impressions
to be made Ln the surgicai theater. JTo aviid violation of the sterile
chain, sterilie impression materials and equipment should be used,

Irrevarsible hydrecclinid is one cof the most practical impression
satetials for use in the cpersting reom. The equipment (mixing bowl, spatula,
and measuring devices) is simple and easily sterilized, and no electricity
ot open flame is required, Trays to contain the material can be constructed
in any size @r snape with acrylic resin; or the hydrocoiloid can be backed
and supported with fast-setting plaster. Although sore decrease in dimen-
sicnal  accuracy may result. alginate®s flow properties and setting time
can be .:nvetiently altered by changing the water-powder ratio and the
water temperature, Mazateri and Sahni' have described manipulation of
the material in fabricaticon of serial diagnastic casts and moulages for
vl=ft palate patients, Beth irreversible hydrocoiloidz and plaster deteri-
¢tate rapidiv at elsvated temperatures and In the presence of moisture,

s they cannot’ be sterilized by auroclaving and other high temperature
methads, A practical means of sterilizing these materials is needed since
it 1s guestionable whether they are sterile as received from the
manufacturer., .

Gasewus, ethvlene oxide is an effective sterilizing agent at temper-
atuves uans;ﬂemab]v i-wer than these attained in an autcclave or in a
dry-tear sterilizer, F.r this reason, it 1s used te sterilize materials
easiiy destrived by hiah temperaturﬂso3 The purpuese of tnis study was
vo determine the wffectiveness of gasevus ethylene oxide treatment in
staorilizang hedr ¢ 1iiid powder and fast-setvisy plaster” and toe deter-
mine the effet of rre procedure on tre physical properties of the
bvdr. ¢, L0 1d material

MATERTALS AND METHODS

Tests fov tne effecraveness "t sterilizavien procedutes were made
dsivg the resysvane sp ro: f Bacilius subrilis var. gl-bigii. The spores
wirs mixei with typs I1 nirmal-setti=g r1rreversible hydrecolioid puwder*
and a fas{wﬁtfrgng plaster marerialt to yieid a corcentration of about
1o x W8 coluavef rming wnits per gram of powder. Arvifically contami-
fhated atiquots .8 .G to 3 grams (three units with the manufacturer's
measure) of hydrncsilou: powder and 30t 40 grams (tw) units with the .anu-
factuver's measeie) ob p.aster material- were transferrved to paper steri-
lizine vnvelyp;sj*”ﬂ toral o f 30 covelepes for each tvpe of material

ot g

The optrtams or Azzertiens contawned hercin are the private ones
1f the writers and are avt t. be constraed as ¢fficiai or as reflecting
the views of the Navy Department Cr the naval service at [arge.

*Caulk., Jeltrate. Alginate Impression Materiai, L, D. Caulk Co.,
Mi1tford, Dei. R

*Kerr Marufacturing Co., Detrott. Mich,

famer tcan Howpitai Supply Corp., Cat. No, 6530-754-0421 Edison, N J.
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were exposed. 1n six scpatate trials, to gaseous ethylene oxide® for 48
minutes in a sterilizing unit? with a capacity of 1 cubic foot. The
envelopes were thea aired in an cpen area for 48 hours at room temperature
for removal of residial ethylene ¢xide material,

Tne¢ samples of hydrocoliloid and plaster powders that had been exposed
to ethylene oxide gas were then assayed for microbial contamination, About
1 gram of powder from ecach eavelope was aseptically transfc-red to a sepa-
rate tube of trypticase sy broth. ¥ Turbidity could not be used as a
criterion of bacterial growth bed use the broth-powder mixture was already
turbid befere incubation, Therefore, 0.1 ml amounts of the mixture were
plared with rrypticase s.y agar? pours (1) immediately, and (2) after
incubatyon of the origina: mixture for 24 hours at 37° ¢. Contamination
or nonc:ntamination of the materials was determined by the presence or
absence of colenies 1n the agar medium and by micrescopic examination
for srpacisms using Gram sitaining provedires,  Thitty control samples of
the avtif.cially contaminated materiais were simultanecusly subjected
Lo the same assay procedurs hut without previzus expasure to ethylene
oxtde, To det:rmine wvhether the bvdrocolleid powder and the plaster were
¢revamindted as teceived from the manufacturet, samples were removed
asepri-aliv fr. @ three tiesnly opened packages of each type of material
and as<aved 1o thy sam. wasner.

The effect of the sterilizing proveduce on the physical properties
obF the irreversibls nydrscolleoid material was evaluated by testing for
settirg Cime aad accuracy of duplice ion, A total of 30 samples were
subjected to a test tor serting time as set forth in American Dental
Asscciation speciricarivn N-, 18,7 A total of 10 nensterilized control
sampies wete subjected "o the same test for cemparisom. Accuracy of
duplication was tested on Sampics fr m 18 envelopes fiiled with irre-
versibite tvdres bioad powder prev.ously exposed to gascous ethylene
exuds. Ire teat oo sisted of using the material mixed from the powder
i ocaut entes ¢ 10 maKe an lmpression f oad acrylic reésin rectangular
foam vt 17ing & speciai.y adapted r rforated meta) tray. Th .mpressions
weropoet-d with a staadard mis of dental st ne., Five additional impres-
$1 s o f tre icttenits woie made from nonsteriliced siginate and poured
1ottt sam mancer, Ti- las's Were tren medswt-d lineally with a micro-
nLoasul 1ng device®

RFESUIN?

ra.Tortadl Rt oath Was et o bscrved in any of the arrificiaily cone
vamicat d bvdroeo . i v plaster samples expuscd to gasecus ethvlene
extde vttt o «p ose ! samples were all C.ontaminat:d with the test

*St(ll~Ga; ftartridae (vne cartridge per tun centained 30 grams of
UL ethelira ostle wereriar)

YSterr-Va, Steridiev: Modog HUO M Coh.. St, Paul, Minn,

Tha!timote KLl Ricel Laborat:rics. Baltimore. Md.

§Cunrtal Scrertitie O, Newark, M, J.
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bacterium, The samples of hydrocclleid and plaster as received from the
manufacturer were all found to be countaminated with gram-positive bacilli

and cocci.
The effect of gaseous ethylens oxide sterilizing procedures on the

‘phiysical properties cf hydrocelloid material is shcwn in table 1. There

was no significant difference in setting time and linear measurement
between the materials mixed from the sterilized and nonsterilized powder
samples.

Table l.-~Effect of gasecus ethylene oxide sterilizing procedures on
physical properties of irreversible hydrocclleoid

Linear measurement

Setting time of casts
(min) (mm)
%
Control 3.5 £ 0.1 (10)" 56.92 + 0.03 (5)

(nomsterilized)

Experimental 35201 (30)* 54.93 + 0.04 (18)~

(steriiized)

*Ne. of powder samples

DISCUSSIO

It is not known whetner the coataminations present in the hydro-
collaid and plaster prwder as they arc received frem the manufacturer
represen-s a potenttal health hazard in routire clinical use. Procedures
invalving surgery., h.wever, demand the use of sterile impression mate-
rials. In this respect, ethylene vxide was shown to be very effective.
Althrugh gasecus ethylene ~xide is widely used to sterilize many mate-
rials, tts use for stertiizing hydr.cclloid powder has not previously
ber.n reported. Gaseous ethylene xide as a sterilizing agent 1s known
ta Yave excellent penétrating properties. and it leaves no residual
vhemical when materials are aired for adequate pexlcdsu3 Tre packaging
¢f pvwder in small amcunts. ¢.g. three measures, provides ¢onvenient
quantities for practical use and at the same time provides a small bulk
far maximum punetration of the gasecus agent, The firegeing results
indicate that the ethylene (xide procedure is effective in sterilizing
hyd:ie. (Juid and plaster mateériais cven when they contaln resistant spores.
Furthermore the sterilization procedure does not adversely affect the
setting time and linecar dimensions c¢f the hydreoolluid material.

The sterflization metho! used in this study showed itscl{ to be

effective and practical. 7The making of impressions of surgical defects
under sterile condictions-«for procedures such as cranioplasty.
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tympanoplasty, and oculoplasty--now seems feasible. The fabrication of
therapeutic ccntact lenses, skin graft splints, and neonatal cleft palate
prostheses are cther procedures that warrant the use of sterile impression
maceriais,

SUMMARY

In this study, 30 samples of one type of irreversible hydrocolleid
powder and 30 samples of one type of plaster material were sterilized
using gaseous ethylene cxide, The procedure did not adversely affect
the setting time c¢r the dimensional accuracy of the hydrocolloid
Material,
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