ROUSTRY REVEWN

ROOM DECONTAMINATION
WITH HYDROGEN PEROXIDE VAPOR

INTRODUCTION

During the 1350z, many types of opentions reguiring
aseptic condtions were moved o clean moms Ino
sopristcatad gove bowes or soidors. In the

d3Ngerous DICOQICY OgaNs™S
protection of Spectfic Pathogen Free (SPF) animals have
3%0 used isolafion technoiogy. In the phamacsuticy am=a,
e precorirant sierant has been hydrogen pemxide gas
Ly=ford and Forter, 1958) The majorty of fese
nztyistons = ming STERE VP Syzeems 10 generae
e hydmgen pemdds gas. In resaaTh appiications, atich
a= moz often non-CMF, manual prays and wipe downs
Wwith Sporicidal agents are common.

In some cases. R is not practical o move 3 manufactring
opertion or research appiication Into the confnes of an
=olation syzem, so they remain in Classified Clean rooms
or biclogical safety laboratories. Perodc decontaminasion
o these areas with 3 highly sporicdal gas can be
degirabie In many cases, people would traditionaly use
formaidehyde gas a3 3 ‘Umigant This paper i an S=mpt
© calegorizs and review room appicatons Tat ars
curreny using STERIE V=P 1000 series genarsion: &
ther saniizing system. Eighteen room appicatons are
summarzed. The list of appications s not al-nchusive, but
provides 3 good cross-section of the range of uses.

In geneny, rooms that require periodic decontamination

usualy IPvolve work with pathogens, and the primary
concams are e 3fety of fe researchers and the
siminator of Cross contamination betasen sxpenents.
In some research applications, the reduction of
emvironmerta mMicTobial contamination S aiso 3 concem
such as In e care of 5P animais.

Rooms being decontaminated Wi hydrogen peroxdoe
Vapor can 350 be roughily dvided Imto 3 categones based
on how ey o= uzed The st calegory may be defnad
25 geners work space. In producion appicatons, this
would normaly Inciuce rooms used for e manufactnng
or fling of asepticaly processed products. An exensive
gesciption of the appication “or cecortamiratng a vial
fling =3 was documemad X 3 Oerman phamacetcy
company (Jahrke and Lauth, 1956, 1957). In the mesearch
areas. rooms hat are decortaminated with hydrogen
pemudde Ccan Nolude researth 3D OF AT COQS A
e e 3l 19595

Maters pass-hrough rooms are the second genenal
category. Thizs would Noiude suppies nesded for the
prociuction of pharmaceutcy products or the care of SPF
animals. One appication, for which hydrogen perowioe
Vapor has repiaced the taditional use of ‘ormaidehyde, s
the gecortamina@ion of chicken aggs used for viral vaccine
procuction (Oruhm &2 3l 1955 The oficacy of hyarogen
percidde vapor on anima viruses and e genteress of
the vapor on 3 varety o matenss and sguipment has 3o
bean documented (Heckert & 8, 19971

The third genersl category O appiCations IMvoives rooms
bult for equipment decortamiraton. in both production
and researth appiications, Tis rvoives The gassing of
egquipment a3t may be contaminated Wit pathogens In a
oo™ bult spectically ‘or that purpose. I 3 production
environment, this would typically be done 3t a centraiized
repair faciity (Anomymous, 19981 A central repair facity
would normally decontaminate 3 mom ful of eguipment
dally or weekly. Eguiprment decontamination X 3 reseath
facity iz done on an as-needed basis, before equip™ent is
removed ‘or repair from leve 3 or £ Siclogical Safety
Laboratories (2L-3 or BL~4) Equipment decortaminaton
ooms Can be bult with 3 Ingle snfrance door or 3 doubie

A summary o he general categories of rooms that are

gecontaminated with hyarogen peronce vapor '3 isisd n
Table 1.

Table 1. Summary of Room Application Catogorios
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MATERIALS OF CONSTRUCTION

The materais usad “0r oM CoNSTUCTon vary widely with These appiications. In most cases, he oo ar make-up ©or
e vertiaton syst=m 10 he moms s Shut oF during the decontamination process. It some cases, the ventiation oysem
5 manipuiatad b Nep mMartain Te desired pressure baance In he room durng decon@amination. In many cases, e ar
handing system i actvalad X the and of the Cycie 10 aszist the aeration of the room. Some of e |abs ar= bult without
any special constnuction. For periodic decontaminaton of Tis type of space, duct work and doors may De sasied wih
duct bpe. Pharmacsutical work spaces are mox often daszifed 3z ceanmoms and Densiors have besn DUt afth
Ceaning n mind Pass-frough roms are usualy bult specfically for that pupose and often ncude stainiess steel
walz and coors Wi Inflatabie segis. Equpment decontamination rooms have been bult using materais typical of
walt-r refrigeratonrs or freezers. Segardess of the materais of constructon used, the mom must be w= seaed dung
e decortamination 1© prevent worker SXposure In acent work spaces. In the United Ssstes. a Imit of 1 ppm %or an

8 nour Ime emightad average ‘o worker sypocure 10 hydrogen pemyice vapor has been astabizhed by the federy
govemment.

Geneny recommendations for materiais of consuction or new projects are isted beiow In Tabie 2 Cortact a STERIS
VHP Process Engineer © discuss the safiety and apoiicabity of usng Mydrogen peroxide vapor on eyisting rooms.

Table 2. Rocommeonded Matorials for New Construction
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NDUSTRY REVIDW

PRODUCTION EXAMPLES

A summary of production of Manuisclring oms being decontaminated Wi hydrogen perowide gas s isted n
Tabie 3. This is iowed by specfic examples In more detal.

mumnmmmummmmm

COMPANY LOCATION APPLICATION VOLUME
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MNOUSTRY REVIEW

Production / Processing Room Exampies
Phama Hamein: s& mv (1377 29 Asegtic Ming room

Loced n Hamein Germany. This appication has been wedl documented In ersture (Jahrke and Lauth, 1356,
19971 The ar handing sy=em™ Drovides an NSyl iow humidty level in the room. Durng decontamingtion, the ar
randing sysiem i3 tumed of, and teo fans are paced in the mom prior 1 the use of the hydrogen peroxdde vapor
Ouring e most successtl decontamination run documentad, all 105 Facius sbamha TopfTUS DogC Indca-
or STps were sterized, except ©or hose piaced In goves where 3 2 © 4 og reduction was achieved. The cyoe
parameters ‘or the Mot successhu Cyce ame as folows.

Dehumidfication:  None |[Dore Prion

Condisor: Arfiow. 34 m'hour (20 o)
.0, Injection: 10 g'min
Time 40 minues
Sterize: Arfiow: 32 myhour (19 sc'm)
H,0, Injection: S gmn
Time: 80 minuees
Agrate: Arfiow. 32 myhowr (22 sc'm)
Time: 4 rours

The parameters above yisided 3 siv-hour Cycie tme. Micubia monioning and media fil chalienges hawe been
ConauCtad 10 provide “urther verficaton of the biciogical eflectvensss

Famng Phamacesticals: 10 rooms, vanous szes fom S m (317 29 D B3 oy (314299

This arpitious appication Invoives e decontamination of 10 moms, which are wsed for vial fliling, ampuile 1ing,
syringe 9iing, sterfe firation, cold orage and gown changing. Wit the excepton of the coid storage room, which
Fas s own recrouisting air handing unk (AHU), the other aneas Pave singie-pass ar through the moms, 2. 100%
fech ar. This cregiad e opportuntty o reconfigurs the AMLU 5o that an ndhvidil room could De isoiated while the
other moms remained "on ine " The AHU was modfied sighty 5o that the exaust fom the room being decontam-
rated could be sealed while the air Supply was used 10 Sighty pressurize e area. The air precsurs dfersnce reg-
men could be maintained D anabie the decortamiraton of 3 room while alowing work %0 De camied out In the other
areas. This appication = being valdstad with 105 ool ssamhorophie biclogical Indcator =ps.

Cycle nforation for an exampie of an 55 my Saerle Siration room s shown beiow. Dehumiafication is done
betorshand with the air fanding unit, however, 3 short dehumicMication phase s programmed o the STERIS
VH® 1001 system D warm up e hoses.

Cehumidfication:  Arfiow: 32 myhour (15 sc'm)
Tre 1£ mnuees
HHumidity: 59 mpl (30% RH Q 25°C)
Condior: Arfiow: 32 mihour (15 so'm)
/0, Injection: 3gmn
T 20 minuees
Steriize: Arfiow” 12 myhour (15 sc'm)
H,0, Injection: T gmn
T 100 minutes
Agrate: Oone wih Ar Handing System



Production Material Pass-Through Room Exampie
LConfigential 272 v (380 AY) Cean Room Pass-through

This appication I3 iocaied n the United Stales 3t 3 pharmaceutica company. The pass<4hrough room was bullt o
decortaminate bags of supples, tuch as rubber SIOpPers hat nesad 10 be Inroduced nto Te aseptic Ting a=a of a3
arpe dean room. The SIopDers ars derizad Afth gamma raaton In Tpe bags. The Dags &= oaoed orto f4-sxe
carts and whesied o the pass-vough mom, which can accommodate nine carts at one Ime. Aminimum of a3 3
Log maucton of Bacius stogottornaphie was valasted by direct Inocuistion of the bags folowsd by mecovery
stdes After impementng he pazs-rough. 3 notadie dmp N viabie Doburden aas observed ourng routne any-
mameantal mMoriionng, oroving that the system was 3 Sgnifnt IMprovement over the Drevious ™anud wipe down
procedures. The mom o specialy Dullt afth staimiess steel aais, Mfatabie seal doors, an extemal dehumidicaton

wmawumwomumnmmmmnmmuﬂ
minutes.

A summary of rooms 3t research insItions that are being decortaminaiad with Mydrogen permyide gas is isted In
Tabie 4. This is Dlowad by specfic xampies In more detal.

mydmnmm“mm“m

INSTITUTION LOCATION APPLICATION VOLUME
Max Planck nctige Cermany Anmal Care Rooms €3 m
Sovay Prama Cermany Anmal Care Rooms 45
Comfdenta Cemany Animal Care Rooms asm
UE, Hamburg Qermany SPF Amimal Supplies 15m
National Cancer USA AIDSE Researth Equipment "3m
Reseath rstite Decortamination

Nationyl instituges of UEA Egquipment Decontsmination 102 m
=eath ‘orBl4 L

Research Laboratories / Animal Room BEx ample

Max Pianck instiige GOGINGEN: 63 m* (2225 ) Anmal Care Rooms

Thiz appication was documented In 3 presentation Dy Krause & a3l (19950 The Max Flanck insthute for
Sxpermentyl Medcine n Gomingen, Cemany has moms where Specfc Fathogen Free (SPF) mice are housed n
vertianed cage racks. ROOMS with Clean, &mpty Cages are deconaminaisd before Mousing he rodents Tests wen
done D demonsiate Tat 3 cage biower UNE can be successidly decontamingisd using My rngen peroxide vapor.
The Diower unit iz jet running N the oo™ during the decontamination process. The nstadation was chalenged wih
10 Baole staarohornogphiss Diclogical Indcators. In three iz, 21 out of 24 ndicators were stertized. with the
posiive ones being piaced In 3 barely accessbie gap of S mm. Contact piates were 350 used after the fumigation
and sways showed jess an 10 colony rming units per 100 o', The VP 1000 generator runs or 10 minutes of
dehumdfication, 15 minutes of conditoning, and 7S minutes of Rerization. The normal ar handing system assiRs
WiEn aeration 1 produce 3 oty cycie tme of about 3 hours.
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LKE HImBUrg: 15 me (329 1), Matena Transfer for Specfic Fathogen-=ree Animal Lad

This appication I aiso ©or SPF animal core 3t The Universty Hoopits - Eppencor’, Hamburg, Germany This transier
mom Mas double dOOrT With pneumatic seals. These doors have no Tyeshoid, which 3lows carts with supples,
Dois, . 10 be whesiad nio the mom and decontaminated. Animd suppiies may InCiude bags of presteriized feed
and bedding. Gassing he cutsice of the bags can reduce the amourt of bichurden that iz rtroduced 1o the animal
moms. Ventisted cage racks can 3is0 be et running to sanitze the fitTation sysiems in the biower units.

Research Equipment Decontamination Rooms
Nationa Cancer Seseamh INsHifs: 1.3 me 400 %) AIDE Research Fquipment Decortamination

This faciity i3 iocated X Fort Detrice, Many/and. The room was onginally buit to decontaminate equip™ent being
removed for senicng or repair from an AIDE research iaboratory. A wide variety of equipment has been aecontami-
natad over the years. The room s specially bullk for low gas permeation and 5 suTiCiently Jeak tight 30 that the \=F
1000 system can contrl 3 Sight negative pressure In the O™ D ensure hat Mydrogen perowide vapor does not
jeak 1o acjoining laboratones. The construction InCludes leak 3771 slecical cutiels and ighting Trtures. A conven-
Sona door I3 used 50 some Juct tape I3 eTpIoyed D recuCe 3iF ieakage amund the weather SIp seals. Automatc
jeak proo’ campers are used In he NonTR air SUpEly aNd FEUM 30 3eraton Can De assiziad afer the decortaming-
Son process.

wmmummmv types of room decontaminaion appications. OF the 18

netyiations surveyed 10 are ocatad It Cermany. The poputanty of the =chnigue n Oermany may be due to e e
=nt publ cations and presertations that have been made by Cerman sCentsis and engineers on this subject, combined
With st govermment reguiatons on the use of forraidetyoe gas. Since hydrogen peroride bregks 0own o cuypen
and water, many peopie view e I=Chnigus 32 3 3% and oTectve atemative 10 fomaicehyce ‘Umigation. Mary
recenTh laborstones are cuTently NVestigating of Convertng their santzing methods fom formaidehyce or other
TR WDe-J0WN DIOCedUes D Myaingen Demyide Jas. A gasecus agert saves iabor and Iz much more repeatabie
fan marua ceaning Wi Iguld disiractants Operators of STERIS VHF systems 30 have 3 high eve! of parsonal
SaUTfaCon Tt they ars anrarcng Wortpace sty Wi 3 process that 1z smvironerta ly Tendy
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