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ABSIRACT

1 :IL 1n ,tk.d. tn surgical treatment of oral, facial, and cranial defects
ha prmt.t'd cn on.mitant increase in requests for impressions to be made
in 11t .-.trgical thcat tr. rc avcid viclation of the sterile chain, impres-
si,,-, matvrials and equipment should b. sterileo Irreversible hydro.-
Clloid and plaster matcrials are practical. for use in the operating room
but. ca- *r be st-rillzed by. a.toclaving and other high temperature meth-
od-,, and wh,?-th wr Lhvy are sterile as received from the manufacturer is
q%,-r-i. nabl'- The purposo cf thi ;tldy was to determine the effective-
,1. ;(f gas(,.,s Lth.lN. ne oxide tr.armc.nt in sterilizing hydrocolloid
po-id, r nid faL '- tting plastcr: and to determine the effect of the pro-

. r,, ,,h physial pr,:perries c the hydrocclloid.- Spores of Bacillus',

sub tik"s var. gicblgi! wct..o mixed with the respective materials to yield
a Sp .(rC- .. ,,cntrat. cr.r A f about 1.0 x 108 colony-forming units per gram
of p,.wdr. S-r.pl,. c.f 20 to 40 grams of p .wder in envelopes were subjected
f,:,r :.8 "n-:nutt-s to ir nylc:n( cide gas tn a 1-cubic-foot capacity Steri-Vac
on.:. Af,:tr 48 hours ni airing, the samples were assayed for micro-
ozganisms. and scttti:g tizm and dtipliciaring properties of the material
w.. t,. tc,,ed No actt..,ra wc~rt reco-vred from the 30 samples of each type
.t m!: , r a I.xp.,scd t to #thy1 ne .oxide gas, but they were recovered from
E.rtr.,i iaitplt.- ,,)t exponsed to tht. gas...,Bc.th materials were found to be
(.o~ram~natd with gram-posiLive bacilli and ccccl as received from the
wan',fa( t,irc, Thtie was -o significant difference between setting times
a,,.i l.ncIr mnasuicmtrnts .,' stc.rtlized and rcnsterilized samples.,



INTRODZCtO

T' e i~irt. P5t in surcgical tr,.atment of or'ai., facial, and cranial
d~fects t~as prOMPt.d a cc'nomitant increas- ri requests for impressions
to be madE, Lii the surglea. Liicate~r. lo av~id violation of the sterile

-~ crain, sterile impressic:n materials and eqL.-,prent should be used.
lirc-eversible hydrcclioid is one of the most practical impression

niatelials ftor use in the cpierating rc'om. Th( equipment (mixing bowl, spatula,
and mueasu~rinig devices) is simple ard easily, 6ierilized, and no electricityi
oYr open -fiame: is rcquixe- X Iraysi to contain the mat erial can be constructed
in any siz(- -r srape, wim.' acrylic rtesin', -Y the hydrocoiloid can be backed
and supportecd wit.t. fa.;t-.sEtting plaster. Althcugti sotre decrease in dimen-
sicnali- ac curacy wray result. alginat's flow properties and setting time

can~ bt :.-cveglenrly alter.d by chanigin. the ulater-powder ratio and the
watgX tim.:ratairE. Mazateri and Sahni havk, described martipulation ofI
tfe material i fabriat..Lr1 of serial diagn.-,sECt casts and moulages for
tA-4f, palate patie'.ti. Bettih irtexrers~ble. hydrcocolloid.2 and plaster deteri-
cratt tipidLy at ef vat~d t ..MPEeres an~d in the presence of moisture,
so 01#7;.V cdnv.t'-f be ;terili~ed by aunocla' Ing and other high temperature
mc t.rY-Ad. A p~cac.d-~ mc.os o'f sterilizing tfteie materials is needed since
Lt is q- fstLiornable wh .her they are sterile: as recetved fro'm the
manufacturer.

Gase:.us e bV I ent. oxide is an E fh-Ct tVe st erilIi zing agent at temper-
at'R.5 tm'4ET4hlV Lwel thiaT ttos- attained in an autoclave or in a

dry4~et t~:I ~it:~F..r r'.is -tE.ason, iz is uicd to sterilize materials
casv dsztye by hiab tEmp-&ratirrts. 3  The purpose of tnis study was
t~ dete.rmn~m EF~- '11iect 'En'iss of gasE,,isb ethyleie oxide treatment in
st r il izV:, hvdt .ci1 A Hp,,wdir and fast - etr> plastet - and t- deter-
MOC~ ttb k f, O t r.t- ptoiEdrf or. tre physical properties Of the

MKThATALS AND METHODS

lest. fcw tt,, (- ff~c ivenetW - s-.r 1 ka-tcri pr-oced&r-s were made

j S ,0.R t V( tstW2 El sp t~ f Ba iI u s tL.bt r uIis %,ar b . The spores
w V~ mdx%;1 '4th tvp. II11 a" et- irrt'ersiblE Kdrccollo~d p~wdEr
and a i tt;rgPi1-10cei: mare,,Iait to yikid d (o.,LcntTdti. n of abouE

x co I~~~ r Ming t sjt per gr am , f p,-wde t. Ar t i f ical ly c ontami-
i at ed aliquots J. "(; t,-3 grams (tt'ire units with thE manlufacturer's
m~aiure) t~ A~~~ltp wder aiid 10 t- 40 gitirri (tw.) units with the anui-
factiuret's ma'vt') oi p..stter Material- Wt~l', transferred to paperT sterl-

I tP ~~-ne Tp~s At .".ai t 10 t nv Ic-ts K.r ttch t~pt of Imatt.rial
Th e, opil"S ora~rin o tn-d h'itrin are the priudte ones

-if the writErs and ore o t t,. be constvied as fficiai or as re-flcting
the. views of the Nav~y Departmeint ct tht naval serufte at. large.

*Catik. ltitrco(e. Alginate Imprrsston Midtertail, L. D. Caik Co.

IAI,-rtc.Bn Wpitai Supply Co-rp., Cat. 65- b30-754-0421 Edison, h~ J.



were exp sEd, 1-n six scpata.e trials, to gaseous ethylene oxide for 48
mtnutE:; in a sterilizing u'mtf with a c~yacity of 1 cubic foot. The
cnvelopes were the.1 aired iti ani open area for 48 h,)urs at room temperature
fl~i temo'ral of resid~ial ethylenE oxide material.

TnE samples of hydroCoLlioid and plaster pcwders that had been exposed
to eLI'yle-E oxidt gas were then assayed for microbial contamination. About
1 gram of powder from each envelope was aseptically transfc-red to a sepa-
rate tUbe of Ltrypt ic ase s,.'y brcth. t lurbidity could not bN used as a
criterion of bacterial growth beL use the broth-powder mixture was already
turbid bef0re= inct~bation. Ther-Efore, 0.1. ml amounts of the mixture were
plattld with t-iypticas- s-y agarf p.urs (1) ixmitiately, and (2) after
inLubation of thc origina' mi'xcurc fc~f 24 h.:uts at 370 C. Contamination
or P~nc~ntaminat ion -)f the ratc!ials was determined by the presence or
abscn~t: Of COlCr-tes in t1le agar mctdiurnm and by microsci5pic examination
fo. .rcar--tsmrs'3i Gram sraluii-' pf(%~ur' 1 Thirty control samples of
tiw- alt'f.,Cally ut 't aMLlat "I fftcrial, were simultaneously subjected
t o )' sarr., aisav proctlur, b,.t vitKLt-r prev1I:.:js expisure to ethylene
owxidc-. To Jf-t. rmit '4-'t t&c the drocll.d powder and the plaster wereH
Sc*~n'amindt~d cis ciE~ vtd fr,,7m ihe. rra:.facturL-.: samplEs were removed
asepri- rli% Ii rb t , Lr.t tt srly opt ',-d packages (if each type of material
and s- i(, ir anna-ner.

lr.t EEfEt C-f tt~ uLrilizing proi. edure on the physical properties
LL the oy~e~Il ~dr-_colloid material was evaluated by testing for

-_,Ett:Ir. till., c-rd '.cucy Of duplL. ion. A total of 30 samples were
sittjcctcd to a t~tt tic seting tirn,- as betL fcorth in American Dental
A;;cciatLC ri sp&-citicanin N'.. 18.4 A t. tal of 10 nicnsterilized control
samplis WE e- soibjctid 'o t samt, test f r c,-'m-parison. Accuracy of
duplttation was tCt-si -r! n s4mpiki frn 18I entvelopes fiLit with irre-

%arii IL id F'Eprc-,vouslv iwxp,-sed to gasEous ethyleneI
J. ir, rt-~: i-!wted ef using trL mat~rial mixed fr t he powder

'r'SRL an 1cnPrr~is'n i an e~'i resin rtctangular
imur ut a~in p. i.t i .vdtapd d frtdm~~ta.T impressions

W-11 d wi 0, a ,,r1.nrd 74%i of dfEital st -nt-. Five additional impres-

in U ,3h rar'~ TV Ca~W.rc- tren mea.,.ji-.-d linealiv with a micro '
mr. i ing dc it § t

E 3 'tra gI4 k.t Wdi '11t bsttvcd in any of ttic artiftc.Laily con
,,nLiiaLd trvdrhL i, . r Pl:I(dr aMP1ES eipostd to gaset..s ethylene
xlt r .t ti tp s( -arvpint wc-r, all L.Iflamin.;tl!d with thc test

Stt IC G . -A t i t 14~t 6,n tsrtridt per tun (centaintd JO grams of
ti .h I~ * -' .' t '1W ' i!AI )
IStt ii -Va, St .i! t M. I HIO 3M C-,, St. Piaui, Minn.,
'hallcIM01tt ' &ci afr rtc Baltimore. Md.
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ii bacterium. The samples of hydrocolloid and plaster as received from the
manufacturer were all found to be contaminated with gram-positive bacilli
and cocci.

The effect of gaseous ethylene oxide sterilizing procedures on the
physical properties of hydrocolloid 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 nonstetiiized powder

samples.

Iable l.--Effect of gaseous ethylene oxide sterilizing procedures on
physical properties of irreversible bydrocolloid

Linear measurement
Setting time of casts

(min) (nn)

Control 3.5 t 0.1 (10) 54.92 0.03 (5)
(nuonstcrilized)

Experimental 3.5 A 0 (30) 54.93 ± 0.04 (18)
(st eril, zed)

*No. of powder samples

DISC USSIO

It is not known whetner the conteminatloui present in the hydro- j
cOlid auid plaster p.wder as they arc, reccived from the manufacturer
ropresenrs a pottntial health hazard in routine clinical use. Procedures
inv iving surgcrv, however, demand the use of sterile imprtslon mate-
rials. In this rtspect, ethvlent oxide was shown to be very effective.
Althr-.gh gase'.u. ethylene 7%xide is widely used to sterilizt many mate-
rials, its use for stertLizing hvdrc¢ll.td pwder has nt pre,!ously
bef.:i reported. Gaseo'us ethyltne :%,I as a sterilizing agent is known
t: iavr 'cxcellent penitratinp propertits and it Iraves no residual

cr-mt(al wl-en materials are aired for adequate pci.ods.3 lI-e packaging
ef powder in small amounts. e.g.. three measures, provides convenient
qLantities for practical use anr at the samt time provides a small bulk
ftr maximum pkn'tration of the gast-utas agent. The fczegoing results
itdicate that the ethyline .xide p:iLdurt ii effective in sterilizing

4. hyd.c-, ,luid and pldsrtr miterras (ven whtn the coitatni resistant spores.
k, Furthermore the strilization procedure des not adversely affect the

setting time and lintar dimensions of the hydrcucllutd material.
The sterilization methj'? used in this study showed itscif to be

effective and practical. The making of Impresbions of surgical defects
under sterilt cnditions--for procedures such as crantoplasty



A

cympanoplasty, and oculoplasty--now seems feasible. The fabrication of
therapeutic contact lenses, skin graft splints, and neonatal cleft palate
prostheses are other procedures that warrant the use of sterile impression
m.cer Lais.

SUMMARY

In this study, 30 samples of one type of irreversible hydrocolloid
powder and 30 samples of one type of plaster material were sterilized
using gaseous ethylene oxide. The procedure did not adversely affect
the scttng time cr the dimensional accuracy of the hydrocolloid
m' ti r ial.
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