This Health Hazard Evaluation (HHE) report and any recommendations made herein are for the specific facility evaluated and may not be universally
applicable. Any recommendations made are not to be considered as final statements of NIOSH policy or of any agency or individual involved.
Additional HHE reports are available at http://www.cdc.gov/niosh/hhe/reports

HETA 86-226-1769 NIOSH INVESTIGATOR:
JANUARY 1987 Miched S CrancHll, CIH
MONTGOMERY HOSATAL

NORRISTOWN, PENNSYLVANIA

.  SUMMARY

On Feoruary 27, 1986, the Nationd Indtitutefor Oooupationd Sefety and Hedlth (NIOSH) recaived areguest for a
Hedth Hazard Evdugtion from Montgomay Hogaitd, Namisown, Rensyivania NIOSH wesrenuested to evaugte
worker expoaLresto gutard dehydewhen usad asadignfeding apant for resaratary thergpy equipmat,
bronchosoopes physicd thergpy whirlpod tubs surgicd ingrumants and anethesaequipment parts

On Sgatember 16-17, 1986, an environmentd evaluation was condudted in the Respiratary Care, PUmonary
Diagnodiics and Piyscd Meddneaesswharethegutiardddydewasbang used. Fveparsond bregthing zonear
smplesand nneareadr sampleswareadledted to deemine potentid gutarddehydeexposres Sampling times
ranged fraomsaventothirty minuies A medicd quesionnarewas used to dderminethe prevdence of acute symptoms
posshly attributed to exposureto gutarddehyde

Persond exposure concantrations of glutarddehyderanged from nonedetected (ND) to 1.6 mg/i?. Twoof thefive
parsond expoauresexassded the Amaican Cofaence df Govarnmeantd Indudrid Hygends (ACGIH) Caling- TLV of
0.7 mgn?. Oneather exposrewas 0.6 mg/n. At presarnt thereis neither aNIOSH recommended exposLrelimit nor
an OSHA pamissbleeqpoarelimit far guiardddyde Areaar samdes mesared gutard dehyde conoantrationsranging
fomND to LOmgin?. Inedequetegenard ventilation, theaosanoe of locd exhaut vertilation, and varying wark pradtioss
waed| fedtarscontributing to therdaivdy highexpoares

Thesymptom quesionnarewas completed by 44 workerswho usad glutard dehyde at lesst onceawesk.
Twenty-aght (64%0) warkersreportad eyeimitation while usng the g utard dehyde solution, 28 (64%0) reported nose
imtation, 18 (41%0) throet initation, 14 (32%0) kiniritation, 7 (16%0) sorethroet, and 12 (27%%) heedache: Thehigher
prevdencesof symptomscooured inthe Resairatary CargPuimonary Disgnodicsand Physicd Medidnegroups

Onthebesssdf theevironmentd sampling and symptom quesiomairereaLts it was conduded thet ahedith hezard did
exig from gutarddehyde expoaurefor nursssand tedhnidanswho parfam disnfeding and deilizing proosdures
Recommandationsfor reduding exposureareinduded in Sedion VI of thisregpart.

KEYWORDS SC 8062 (Gaard Medicd and Sugicd Hosaitaly); gutarddenyde, disinfedting, Serilizing; eye, in,
and regaratary imitation.
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Il.  INTRODUCTION

TheNationd Inditutefor Oooupetiondl Sefety and Heglth (NIOSH) rendved arequest for ahedth hezard evaugtionin
Feruary 1986 from argresaniaive of Maontgomeary Hosaital, Namigown, Fansylvania: Concamfar employessusinga
salution containing gutareldehyde (CIDEX 7) for disinfeding andlor cdld Ssilizing hedlth careequipment and indrumants
prompted therequest.

Aninitid evironmentd evauation weas condudied on April 29-30, 1986. Air sampling far gutarddehyde vgpor was
conducted in Sx usearess of the hosaitd; Resaratary Care, Rulmonary Diegnodtics Physicd Medidne Oparding

Room, Aneshedig and anauipetient dinic. Theeweaeamdyticd prademswith thear sampling method used (NIOSH
method 2531) during thissurvey; therefare, the evduation wasrescheduled. A saoond evaugtion was conductied an
Sptamber 16-17, 1986 usng two ar sampling methods NIOSH methods 2531 and 2532, Thisevauationinduded
only thefird threearess mentioned ebove. Onceagaintheandlysisof the samples adllected using method 2531 falled due
totedmicd prodems  Thesamples cdllected using NIOSH method 2532 ware suocessfully andlyzed. Theseresutswere
vartdly reported to the hogaitd when they wererecaved in November 1986,

. BACKGROUND

Montgomay Hosaitd isapubdic hogaitd saving Manigomay Caunty Pans/lvania Thehosaitd emdloys 1200-1300
warkesand hes 250 physdanson d&f. Guiarddenydeisusad edtansively for disnfedtion andlor odd stailization of
respiretory therapy equipment, puimonery diagnostic ecuipment, physicel thergpy epuipmernt (whirlpod tubs), andtoa
lessr extat urgicd indruments: Glutaradehyde hesbean used harefor thepet 10 years

CIDEX 7, a0 duarddehyde salution, isdfedivefor 28 days anceadivated, and can beusad for digrfedionand
dailization For danfedion againg viegdaive arganiams and pethogenic fung and viruses it isrecommended thet itemshoe
eked for & lest a10-minuiepaiod. To deilizeagang resdant pethogenic goores theminimum soeking timeis 10
hous

A. Regraay Cae

IntheRespratary Careareathe adtivated glutard dehyde solution wias ket in acovered 10-gdlon plagtic budke,
which contained apearforated inner besket. Itamsto bedisnfedted, generdly partsfrom reairatory vertilators are
fird weehed with adetergant, then plecad in the parforated besket and immersed for &t leest 20

minutes Onceremoved, theitemsareringsd and placad inadrying cabingt. Thisprooedure could be repested four
o maretimespar wak dhift. Govesweareavaladdeand someimeswomwhen ramoving and rinsing thedsinfedted
itans

B. Rimomay Disgnodics

Inthe Pumonary Disgnodics areathe g uiara denyde solution (gbout 2 gallang) was ket in adesp, covered pladic
pen. Thisweasusad to disnfect diagnodtic equipment such s fiber optic bronchosoopes: Thesearesoeked for 10
minutes thenrinsadl. Thefreouancy of thisgpearationisvaiiade, but can teke placefour imesper wark dhift. The
CIDEX 7ischanged evary 14 dayshere



C.

Pryscd Meddre

Inthewhirpod room of the Physicd Medidnedepartimeant, guiarddehydeis used to disinfect whidpod tubsefter
eechday/sue Morthly, thetubsaredl disnfected whether they havebeen usad or nat. Hidaricdly, themethod
used to pafam thistask wasto oray the g utard dehyde solution onto thetub surfece and pump detsa theend of
theday adletit tay ovanight. Inthemoming they arerinsed beforeuse: Themethod used & thetimeof the
fdlon-up evaugtion wasto Soray the slution onto agauze ped, and thenwipedoan thetub surfece. Thepump
detsaredill grayed.

Other Aress

Thegparaing rooms aneshesaequipmant areg and the autpetient dinicweare nat monitored for gutaraldehyde
exposreduring thefalow-up evdugtion. TheddTf inthesearessreported thet thereweasno CIDEX 7 bang ussd a
thetimed thesurnvey.

Inthe gparating rooms urdogic and athrosoopic surgical equipmant are soeked for the presaribed amount of ime
immediady prior to surgay, thenrinsed and ussd when nesded. Aneshesaeguipment partsaredisnfedted as
nestidinanareadf thet depatimant. Intheoutpetient dinic, thegutard denydeis used to ailizegynecdogicd
eamirdionindrumats

EVALUATION DESGN AND METHODS

Enviromaid

Fourtem ar ssmpleswere odllected on September 16-17, 1986 usng asdlid sorbent (5%
dnitrophenyihydrazine hydrochiaride coeted on XAD-2) to trp thed utard dehyde vapor. Four parsord andten
gaed aeasardesweaeadledad by daming ar through gasstubes contaning 150 milligrams (mg)) of thesdlid
sobat & aflovraedf 08-10litersper minute (Ipm) using cdibrated saping pumps: Samping imesvatied from
lessthen 10to 40 minutes

Each samplewas desorbed with 30 milliliters of aoetonitrileand then anelyzed by high pressureliquid
drometoggohy (HPLC) equipped withaUV detector (365 nonometas). Thelimit of detedtion (LOD) for this
mahod wes20 miaogarnspa sarple(uysarde) and thelimit of quentitation (LOQ) wes6.0 ugy/sample
(NIOSH method 2532)

Medcd

A bridf medica gquedionnairewas completed by 44 hogaitd employesswhoworked with gutarddehnyde The
quesioarewas sHf-admingered, and inquired about amoking hehits dleges addwhether or nat thewarker
expaienoad eye nose throd, or kinimitation, sorethrodt, or heedechewhen using theglutarddehyde saluiion
CIDEX 7.



V. EVALUATION CRITERIA

A.  BEwvromatd Qitaia

Asaguidetotheevdugtion of the hezards posed by workplace expoares NIOSH fidd 9&f enploy
environmantd evdugtion aitaiafor asssssmant of anumber of demicd and physcd egats Theeaitaiaae
intended to suggest levd s of expoareto which most warkersmey beexpposed up to 10 hoursper day, 40 hours
pear wesk far awarking lifeimewithout expaiendng advasehedth efeds  Itis however, important to notethet nat
al warkerswill be pratected from advarse hedlth efedsif thar eqooaresare mainiained bdow theselevds A sl
paromntage may expaianceadvaerse hedth effedsbecause df individud susogptibllity, apre-exiding medica
condition, andlor ahyparsastivity (dlegy).

In addtion, some hezardous subdances may adt in combingtion with ather workpleoe expoaures theganerd
evironmat, o with medications ar parsond hehitsof theworker to produce hedlth dfedsevenif the
oooupetiond exposresarecontraled a thelevd st by theevdugtion aitaion. Thesecombined efedsareoften
not consdared intheevdugion aitaia. Also, some subgtances are aosorbed by direct contact with the skinand
muoous mambranes and thuspatentidly increese the ovardll exqpoare

Frdlly, evdugion aitaiamay dengeover theyearsasnew informetion onthettaxic efeds of an agarnt become
avdldde

Thepimary sourcesof evironmentd evdugtion aitenafar threwarkplaceare 1) NIOSH GritaiaDocumantsand
recommeancetions 2) the Amaican Conferancedf Govarmeantd Indudrid Hygieniss (ACGIH) Threshdd Limit
Vdues(TLV9), and 3) theU.S Department of Labor (OSHA) oooupetiond hedth gandards: Often, the NIOSH
recommenddionsand ACGIH TLVsarelower then the coresponding OSHA dandards Bath NIOSH
recommacetionssand ACGIH TLVsuaLdly

arebesed onmorerecant informetion then arethe OSHA pamissbleexpoaurelimits(PELS). TheOSHA
dandardsdso may berenuired to takeinto aooount thefeeshility of contrdlling expoaresin vaiousindudrieswhere
theagantsare usedt the NIOSH recommended expoaurelimits (RELS), by contradt, are besed primaily on
concamsrdaing to the prevention of cooupationd dseese Inevadugting theexposrelevdsand the
recommencetionsfar reduiding theselevdsfound inthisrepart, it should be noted thet induetry islegglly recpired to
meet thoselevdspadified by an OSHA gandard.

A timewaghted average (TWA) expodrerdasto theavaagearbome conoaraion of asbdanceduinga
nommd 8- to 10-hour warkday. Some substanoes have recommended shart-term expoaurelimits or aalling vaues
whichaeintendad to Lpdamant the TWA wharethare are recognized taxic efedsfram high ort-tam
expoares

At presant nather OSHA naor NIOSH have etadlished exposLre aritariafor gutarddenyde. The ACGIH hes
edablishedaTLV of (C) 02 patspa million (pom) whichisequd to (C) 0.7 mgMe. Thededgraion Crefarstoa
odiling conoarntration thet should ot beexceaded evenindartaneoudy.?



B.  Chemidry/Taxicdlogy of Guiaddenyde

Theusedf guarddehyde hesexpanded over thelegt twenty yearsanditisnow usdinavaidy o differat fidds It
weasaigndly deveaped asaquidk ading soariddd agent without the undesirable propaties of farmeldehyde
Today, Jutarddehydeisused primaily for disnfedtion or dailization of medicd, dentd and hogaitd equipment.

Inarecant NIOSH-Nationd Oooupetiond Exposure Survey (NOES 1981-82) it was determined thet
duaddehydeisbang ussd nat anly inavaiey of aressintremedicd indudry (eg, inhdationthergoy, dentd,
udogy, gestraintesting, amoulatory

SVices dedron miaosoopy and cytochamidry) but dsoin phatogrgphy, Shoereperr, dyesand tamning
opadions Thesurvey esimeated thet gopraximatdy 14,000 warkersare patentidly exposed to gutarddehydein
theindLetriesdesribed.

Snoe1982, gutarddehyde hesbeen marketed asargalacamant for fomel dehydein didyssreuse processssand it
wasedimeted a thetimethet goproximatdy 1 peraant of hamodidyssgparationsinthe United Sateshavenow
begunto usegutarddehnydefar thisproosdlre: Thefdloaning informetionisan acoumulaion of sudiesand atides
witten onthechemidry and taxicdlagy of gutarddehyde

1 Chemisgn*%
Products containing glutaral dehyde are mogt frequently available as 2%, 10%, 25% and 50% agueous olutions,
which have no fleeh paintsand are non flammabdle. In generd, gutarddehydeis assturated diddehyde with the

flowing fomula CI—|OC|—|2CI—|2CI—|2CI—|O. Itsmalecular weight is100.13. In contragt to
formddehyde whichisasmple ddehyde, gutarddehyde hastwo adtive carbonyl groups. Under proper
conditionsthese two groups, ether Sngly or together, undergo mogt of thetypicd ddehyde reectionsto form
acetds cyanohydring oximes and hydrazones. Through the crosdinking reection, the carbornyl groups reect
with protein.

Asarav maeaid, gutarddehydeis synthesized and commerdily avallable as an addic apueous salution.
Aqueous solutions of glutarddehyde are mildly add in reection and & an add pH of goproximeatdy 34,

glutard dehyde solutions are dable for apariod of many months Inthisadd Satethey arenat oariddd. When
rendered dkdine, however, the glutard denyde gradudly undergoes palymerization. AboveapH of 9, the
polymerization procesds comparativdy rapidy and eventudly losssadtivity. InthepH rangeof 75t085the
polymerization reection isdowed down condderadly, o thet full antimicrobid activity (i.e, Sporiddd, bedteridadd,
viriddd, and fungidddl) ismaintained for at least two weeks (14 days).

Mogt glutarddehyde used in hospitasis a 2.0% concentration which has atwo-component sysem that must be
mixed together, or edtivated, prior to usefor dignfedtion or Serilization. The adtivated solution thet contains 2.0%
gutarddehydeis buffered to en dkdine pH of 7.5-85 asdesribed dbove. To buffer this concentration of
dutarddehydeto the required

dkdinerange the addition of 0.3 percent of sodium bicarbonateis necessary. Although other dkdinating agents
may be employed, the dkai metd hicarbonates such as sodium bicarbonate, have given best resulits

To provide grester Utility to the adtivated or buffered glutard dehyde solution, it has been convenient to add, in
addition to the dkdine buffer, surfactantsto promote thewetting and rindng of surfaces sodium nitriteasa



corrasion inhibitor, apeppamint all odorant, and yelow and blue FD and D dyes indicating thet adtivation
through mixing the two components hes been completed. Before the addition of the buffer-dye combinaion, the
unectivated glutaradehyde solution is colarless; &fter the addition, the solution tums acharadteritic fluoresoent
grem. It should be noted thet there are gpproximeatdy eight different brands of thistype of

metarid on the market today and each of these may have dightly different chemicd ingredientsaswl as
percant concantrations.

Themgarity of the 2% water solution avallableis usad primaily asacold disnfectant and Serilizer for hosoitdl
medicd and dentd work. In addition to the 2% solutions the mogt frequently usad are the 25 and 90% solutions
which are usad asintermediates and fixatives for tissues, and for crosdinking polyhydroxy maeridsand proteins

Toxicology

Themgarity of ressarch atides avalable on glutard dehyde today concemits ahility to disnfect andlor deilize
agang spores, bedteria, virusand fungus. There have been no epidemiological research gudiesreported inthe
literature to dete and there have been only alimited number of humen taxicdlogicd findingswhich have been
reported recently on glutarddehyde. Thefdllowing isan accumulaion of the moreimportant informeation on
animd, aswdl asthe human toxiaty sudies currently avalable

a

Damadogic Effects

The Environmenta Pratection Agency in 1969, under the Federd Insecticide, Fungidde and Roderticide
Ad (AFRA) esablished that glutard dehyde was conddered to be amoderaie kin imitant besed on
information collected during animd dudies & thet time.7

Inonesudy aquenus outions of 2 peroant adiveted glutaral dehyde produoed faint yellow gaining of
theskinand hair onrabhitsdter thefird goplicstion. Thedaining becamemoreinenseandtumedtoa
gdden broan over the Sx weesk period of goplication. Disodloration perdsted up to 36 daysdter
goplication csssadl. A mild"rash" gopeared during the early Sagesbut disgppeared desaite continued
gplicationof thesduion. Inthesamedudy a25 peroant solution of gutard dehyde produced asevere
aythamatousreedion with edemadter aneto two daly goplicaionswith necrassand escher
fametionin seventotendays

Adivated duarddehyderdansthe skin sndtizing propertiesof puregutarddenyde® Onestudy
reported thet dlergic contadt demmetitiswas found inradidogits and X-ray tedmidansfromthe
hending of X-ray sdlutionscontaning guiarddehyde. Theauthorscondudad thet &l parsorswith hend
damditiswho hende X-ray films shauld heve apetch test with one peroant aqueous solution of
guaredeyde’

Rexoratary Tradt Effedts

Gutarddehyde hesapungant odor, an odor recognition threshdd of 004 pom by vdumeinarr adan
imitation reoonselevd of 03 pom.®



In onedudy, ediveted gutard dehyde veraus pure dutard dehydeinoreesad theinitant effedsto the
upper regaraary tract of workers: Another sudy indicated thet the vgpor from pureglutarddehyde
was naticesleand congderad imitating by someparsons: Theauthars therefore, conduded thet
dutarddenyde should bekgat covared whenever posshleand used inawdl-ventilaed areain uch a
manner o asto prevert prolonged breething of thevigpor

EyeEfeds

Sudesonthedfedtsof gutarddehyde ontheeyesdf rablits produced severe comed gpeaity ad
imtation of theirisand conjundiva. Thesereedionswerenat reversed during aseventday dosarvation
paiod Inrinssd eyes tharewassmilar imitation of the conjundivawhich remeined duing the
Svenday dosavaion paiod. Thecomeaand irisshowved lessinitation, whichwes patidly recuced
during thesavenday cbsavation pariod™

Mutagenic and Teratogenic Effeds

Inthemot recart pubdication of the Regisiry of Taxic Effedtsdf Chamicd Suostances (RTECS),
1983 34 three dudiesweareated inwhich gutard dehydewas evaueted far posshle mutagenicand
taaogaicdfedsinanimas Thedudy onmuiaganic research on dhickansshoved thet
dutarddehydeat 8%0 did nat produce DNA damege

The seoond sudy refarenoed siated thet gutarddehydedid not procuoeteratogeric effets Thestudy
ddilluerate however, thet gutaraldehyde admiristered to rice a 50 gmikg procoed certrd nevous
o/semn, musilaskeletd and aaricfad demege (induding noseand tongue). Itwesdlso detamined
inthissiLoly thet gutaradehydeat 8 gmikg procloed fetctoxicity (e, surted e,

Thethird Sudy shoved thet guiara dehyde ads as an entimitatic and fixaive Subdanceto theeggs of a
norHMemmdian test oadies(Flaurodde) when they weretrested witha.050 M sdlution.

Other Ressarch

Thereatsadf two dudiesdemondraied aninaressad imitation from gutard denydewhen the
dddenydeisadivated. Inonesudy micewareexposad a 8 and 33 pom (33 and 133 mginy) of
dkdinzad gduarddenydefor 24 hours Theanimésrestted with didindly nevousbaraviar, penting
andweshing of thefaoeand limbs with symptoms disgopeaing dter afew hours: Helf of eechgroup
wearesaifiosd immediady potexpoare ad therest onedky later. Lungsand kidneysshowed no
hisopathaogic damege, but thelivers of themice exposed a 33 pom showed ddfiniteSgns of taxic
heptitis posshly dill reversble anceit wespresat toasomentd lessr deyeeintheanimds
autopsied oneday podexposre®

Inassoond sudy, sSmulaing acomplete cdd-denilizing procedurelading twelve minutes theintegrated
sampled adtiviated, 2% apueous solution resLited in 0.38 ppm (1.33 i) of guiarddehyde
mesared a thegparatarshreathing zone: Although someimitation hed bean fdt throughout this
prooeclre it wasnat until theend of the oparation, when the ecuipment baing deilized wesar-hose
dried, thet severeeye, plusnoseand throdt imitation werefdt by the gperator and theinvestigatars who
dso expaienced sudden hesdedhe®



VI.

A

A NIOH invetigetion conduded thet ahedlth hezard exided & ahogaitd wharegutarddenydewes
usdingmdl animd research dudies and ssadailant and disnfedant of regaratory thargpy
equpmat. Guarddenyde conoatrationsin 8 parsond bregthing zone samdlesranged from none
deteted to 1.5 mg/i?. Sx of theseexcesded the ACGIH TLV of 0.7 myfi®. Medicd
quedionnaresreveded thet 9 of 11 expossd workersreparted inmitative symptoms competiblewith
exposretoguaddeyde Eyeand thraet initaionwerethe mest prevalent symptoms®

Inummay, theaurat litaraureiliusratesthat gutarddehydeisardaively sronginitant tothenose
adasvaeimtattotheeye It canproducedaningand may bedighty imtaingtotheskin. Itdo
may cauekin saitization (dlergic contact damnditis) from oocasondl ar inddental ocooupetionel
expoares Futhamarg it gopearstid therdativdy srang initant efect of puregutiarddenydeonthe
eyes nesd pessages Uppa resairdory tradt and skinaredightly enhenced whenthediddehydeis
adivated Frlly, recart informetion suggesisthet gutarddehydeisnat muiagenic or teratogenic, butis
fetataxic.

RESUL TSAND DISCUSSON

Enviramantd

Environmend ar sampling resdtsarepresanted in Teble 1. Thelbresthing zonesampleresits which represat as
dosdy aspossbletheadue worker inhelation expoaure, ranged from nonedetected (ND) to 16 milligrams per
aubic e (mg/n). Two of thesereslitsware grestar then the 0.7 mg/in? adiling evalugtion aritarion, and athird
vauewss06 Mg, averaged over afiftesn minute exposure paiod

Threed theparsond sampleswere adlledted in the Resairatary Careareawhile theworker wasremoving parts
from thedutard denyde sduion, ringng them, and padng theminthe dier. Thesrk whaetheitarsaerinsadisina
coma, with overhenging cabinetsthet mekethe goece someniet confined. This and theladk of exneudt vertilation,
leed to the Sgnificant expoaresfound while pafaming thistesk.

Oned thebrething zone samplesweas adlected in the Rimonery Diegnodiicsroom. Thetedhnidenwias
pafomingatypicd dsnfedtion of atoronchosoope lesing about Sminutes: Thereweasno gutaradehyde detected
onthesample

Thehighes worker exposure meseLred, 1.6 mg/in?, wes duing thedisinfedion of thewhilpod bethtubsinthe
Pryscd Meddnedepatmat. On Sqatambear 17 thethergpist pafamed themonthly didnfedtion of dl tentubs
Thisopaaionlaged 20 minutes

Gangd aeaar sarperadtsindcaetrat cowarkas if inthevianity wherethedutarddenyde saluionisbaing
usd, may dso expaiancethetypicd aouteinitaion symptoms: Gluiarddenyde concentrationsranged fraomnone
detected to 1.0 mg/n in aesswharethe CIDEX 7 wiasbeing usad. The NIOSH invedigetor exparienced
s/mptomsinevay indancewhilemonitaring the adlledtion of persond samples: Thesymptomsinduded eye, nosg
and throet imitation, and cough



B. Ma

0z

Forty-four employees fromfivework aress filled out asdf-adminitared medicd questionaire Resitsfromthese
aepresntadin Table2 Theresitsshowed thet 28 of the 44 (64%) expaiencad eyeirritaion, 28 (64%) nose
imtation, 18 (41%6) throet imitation, 14 (32/0) kininmitation, 7 (16%) sorethroat, and 12 (27%%6) heedechewhen
wsng thegutarddenydesdution. Theprevdanceraeswaehighe for theseimitaion symptomsin the Resairatary
Caeand Rumonary Diggnodics and Piyscd Medidne depattmants

VII. CONCLUSONS

Theawviranmentd monitaring documented overexpoaLreto gutiarddehyde ssit iscommonly usad inthe Rearatary Care
and PFhysicd Medidnedgpatmentsat Montgomary Hogaitd. Themedicd detaindicatethet amgarity of thewarkasin
thesearess expaiance anUteimtaive symptomstypicaly assodated with ovarexposretogutaddeyde Itistherdare
oonduded thet ahedlth hezard exidsinthesearess. A patentid hedlth hezard exidtsin other usearessbesad upon thehigh
prevdencedf imtaion symptomsrepated whileusng CIDEX 7.

VIII. RECOMMENDATIONS

Thefdlowing recommendaionsare medeto help reduce expoauresto gutiarddehyde during theuse of CIDEX et the
Montgomay Hogaitd. Theserecommendationsare besad upon theresits of the hedlth hezard evalugtion, dosarvations
mededuring theevaugion, and dsoussonswith hospite S&f.

A. BEwvromatd

1

If posshle subditution of metaidswhich areless hezardousisan exadlent way to avaid expoarestothe
employessand should beinvedtigated for the gparations evdugted inthissudy.

If asubditute metaid isnat avalable awork dation should be condrudted, with locd exneud vertilaion, in
the Reairatory Careareato be used for euipment and insrumant disnfedionwith thegutard dehyde
ution. A desgn suggesionwould bealaboratory hood largeenough to containthe CIDEX immasion
s/damadanequipmat washingandrineng snk. Idedlly, the CIDEX budket would besunkenintothe
counter top for eesy anoess: Thedesign shauld requireaface v oatty & thehood opening of & leest 100 fedt
pear minute, with thearflow directed towvard the bedk of the hood away from the gperatar'shregthing zone
Thissygemwill requirean gopropriste amount of filtered and tempered rgdacamant ar inarder towark
propaly. Thissydem should bedesigned and inddlled by professondswith leboretory vertiletion
expaiance

Inthewhinpod roominthe Fhysicd Medidnedepatment, adiluiion ventilation sygem should beinddled
whichwill exraut contamineted ar & asuffident reteto reduceworker expoaresto gutarddehydeto 0.1
mgh?orless Thissysemwill recuire gppraximetely an eguel amount of filtered and tempered, fresh
rgllacamant ar for proper operaion. Thisar shoud beevenly didributed throughout thearea. Thissydem
shaudkegptheaeaunde adight necelive pressrewhilein gparation. 1dedly, it Shoudbecontraled by a
switchand atiming deviog, 0 thet theworker disnfedingwhinpod tubscan edivatethesysam, haveit
gparaeduing thetask and for an hour pegt thettask completion, then $ut doavn autometicaly.

Oneetheedaud sydemshave besninddled, anevironmentd ar monitaring urnvey should bepafomed
aganinthesearessto dedamiretredfedivenessof thevertilation sydems



B.

Med

In arder to decreese expoaLre to gutard dehyde during thewhinpod dignfedion task, along hended
goplicator isrecommended. Insteed of soraying the sdlution anto the goplicetar, it would bebeter todipit
inoacontainer of theliquid Theused thistypedf sygemwolid kegpthe

worke awvey fram the.confining tub, and diminetethe aerosdl aregted by oraying the CIDEX. Thepump
Seftswould dill haveto begorayed

Rersord pratedtivedathing should be mendatary when hendiing gutard dehyde and awmnitten programon
propa useand coredt dathingisrecommended. Thisshoudindudethefdloving:

a Regiratorsare necessary when theexpoauresto adchamicd exceed known dandardsandlor ariteria
However, regaraorsshould nat beconsdered aprimery contrd and should only beussdinlieu of
morepammenant contrds(eg, engineging conras subdtitution, €c). Resairatarscanbeussdina
ussfu manne for uch adtivitiesasnon routine maintienence o repalr adivitiesand anagandes Inthe
caedf gutarddenydeaNIOSHM SHA goproved argenic vgpar catridgewith ahigh effidency
prefilter Sroudbeussd. Howeve, if resaratarsareto be used, acompletetraning programon
sHedtion, maintenenceand fit tesing isreguired for adequete pratedtion.

b. Eachempoyeswhowarkswith gutaddehyde shoud weer pratedivedovesfar theedat of the
work process The ACGIH recommendsthe avaidy of different metaidsbe ussd whenworking
withddehydes Thisindudeshutyl rubber (destribed asexodlent); payurenthene, palyethylene PVC
and syrene butdiene rubber (good tofar) and palyvinyl doohal and Viton (anly acogatelle).

c.  Othe pasod praediveequipmat shoudindudeleb coets pratedive gogdesand imparvious
gorons Themeaid destribed above should o be cons dered when sedting and gopropriate
gorons

0z

C.

Bye contadt with gutarddehyde should, ter prompat imgaionwith weter, bereparted toaphysaan. kin
contadt should beavoided and the skin promptly weshed if contact ismede

Preplacemant o iniid medicd quesionnéairesand examingtionsfar employesswhowill beexpadted towark
with gutarddenyde dould indude gquesions on skin sansitization, eeand rearetary intaions

If advarsedfedtsto workersfrom pedt or curent expoaresto gutard dehyde are ugpedted these
employessshould beevduated medicdly. If confinmed (eg, skinsandtization, aghmalikesmptiomsar
ather rdated hedlth prablams) theemployee should nat berequired towork with the solution o hould be
adenuetdy pratected from futlre exposuresto glutara dehyde as destribed above

Other

1  Wok pradicssineech of thosearesswheredutard dehydeis used should bereviewed paiodicaly in
order to esrethd potentid overexposresarenct coocunning. Emphessontheavaidance of
expoauresin confined oeces as destribad ealier inthisrgpart should be of primery concem

2. Thetraningand education of employessregarding ssfework pradicesisessantid to redudng andlor
diminaing dhamicd eqpoares Thadforg eech armpoyeeshauld beindruded onthepatantid
hezards assodated with glutard dehyde, proper useof persond pratedtive dathing, work practioes;



10.

12

13.

avadancedf confined oece expoaresand hedth and ssitation conoamns: Thiswouldindudesgs
and symptoms assodated with glutard denyde sswidl theavaidence df egting, drinking or smoking
whilethsdemicd isbang usd

3. Analucdiond progamtoindrua new engoyessonthehezards of guiarddehydeshaud be
implemantad, sswl asananud review far al concemed employessshould beinmplementad if it hes
not bemn dreedy.

4. Airmonitaring (NIOSH Method 2531 or 2532) indl locations should be parformed periodicaly ad
recordskept of theresLits Thisisegpaddly impartant if thereisany modificationinthe opaation; thet
i location or processdangesandlar anincreesein the use of gutarddehyde
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TABLE1
GLUTARALDEHYDE SAMALING RESULTS
MONTGOMERY HOSATAL
NORRISTOWN, PENNSYLVANIA
SEPTEMBER, 16-17, 1986

HETA 86-226
Jo/AreaDesription Spe  Sape Vdure Guadddyde
Type Duration (litery mgf?

September 16, 1986
Regpratary Cae
Spavisr Bz* 1446-1451

1508-1518 15 06
Counte, 3fronCIDEX
bucket GA* 1442-1521 39 Q.1**
Next tosrk, ater rinse GA 1517-1546 29 04
Physcd Meddre
Onsrk, insdewhirpod
room GA 1552-1620 28 0.7
Hdlway, ausdewhipod
room GA 1553-1620 27 ND***
September 17, 1986
Regpratary Cae
Spavisr Bz 0832-0848 16 08
Counte, 3 fron CIDEX
bucket GA 0830-0905 28 03
Nexttosrk, duingand
dternne GA 0830-0905 28 10

Citaia ACGIH (C07

Limit of deedtion- 20 uy'sarple
Limit of quentitation- 60 ug/sarde

(continued)



Jo/AreaDesription

September 17, 1986

Regpratary Cae
Tedmidan

Counte, 3 from CIDEX
bucket

Nexttosrk, duingand
dtarninse

Rimonary Disgnosiic
Tedmidan

Pysd Medare
Thagd

Onsrk, insdewhiripod
room

Limit of deedtion- 20 uy'sarple
Limit of quentitation- 60 ug/sarde

Spe
Type

BZ

TABLE 1 (cortirued)

Sade
Duration

1007-1014

1007-1037

1007-1037

1427-1432

1510-1530

1510-1545

Qitaia

* BZ - Sanpeadledted inthewarkasbresthing zore

GA - Gagd aeasarpe

** Vauesin paranthesssare bawean theandyticdl LOD and LOQ
*** ND - Nonedetedted (bd ow theandlytical LOD)

+ Theepoareditaiaisdesgnated asacdling concantration thet Sould

not beexossdad, evenindantaneoudy

Vdumre

(it

24

24

ACGIH

Guiareldenyde

04

00

ND

ND

16

04

(Cy 07



Resaraary Caead
Rumonary Disgnostics

Frysicd Meridre

Aneshesdagy

OpadingRoom

Oupxiert Qiric

Tads

n- numba of workars

SYMPTOM QUESTIONNAIRERESULTS

TABLE2

MONTGOMERY HOSFITAL
NORRISTOWN, PENNSYLVANIA
HETA 86-226
Smptos

Smoke Allegy/ Imitation
Cgadtes Adhma Be Nose
1 3 8 8
(11%) (33%) 89 (8
1 1 3 4
(27 (2%) (™)  (100%)
2 2 4 5
(28%) (28%) ©M0)  (711%)
10 6 13 11
43%) (26%) (%)  (43%)
0 0 0 0
14 12 28 28
(32) (27%) ©&)  ©4%

Sore
Throat

6
67%)

(73%)

(43%)

(25%)

18
(41%)

(55%)

(50%)

(43%)

(17%)

14
(32%0)

(14%)

2
(&)

0

(16%)

Hesdache

(55%)

(28%)

(22%)

(2r%%)



