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SKYRSLA UM FERD TIL SVIPJODAR TIL AP KYNNAST

MEDFERD SORPS FRA SJUKRAHUSUM.

f ferd sem undirritadur for i s.l. vor m.a. til ad kynnast innkaupum
danskra spitala 4 hisgognum og tekjum flutti innkaupastjori  “danske
Rikshospital” frédlegan fyrirlestur um f6rgun sorps 0g nyjar og hertar reglur
EES um petta efni. Pessi fyrirlestur var i tengslum vid kaup 2 nyjum
autoklovum til spitalans. Mér botti betta forvitnilegt og eftir ad komid var
heim for ég ad kanna hvernig pessu er hattad hér & fslandi.

Pessi lauslega konnun leiddi 1 1jos a8 vida virdist abotavant i bessum
efnum. Allur séttmengadur urgangur af hofudborgarsvadinu 4 ad flytjast i
sorpbrennslustdd Sudurnesja.

Flutningur pessi mundi teljast dheettusamur par sem um langan veg er
ad fara og alltaf viss hatta 4 umferdarslysum.

Misbrestur virdist vera 4 umgengni um slikan urgang. Pann 27.
sepember s.l. barst Heilbrigdis- og tryggingamalaraduneyti affit af bréfi fra
Sorpu til Heilbrigdiseftirlits Reykjavikur par sem rakin eru 3 dami “sem a0
okkar mati ma rekja til vitaverdrar umgengni heilbrigdisstétta vid
séttmengadan Grgang, lyfjaafganga og umbudir.” segir ordrétt i pessu bréfi.

Mér er ennfremur kunnugt um ad séttmengadur Grgangur 4 Akureyri er
brenndur i storri staltunnu sem stadsett er vid sorphauga bajarins.

[ byrjun september fékk ég leyfi til ad kynna mér pessi mal i Svipj60
par sem atak hefur veri® gert i pessum malum og er é&standid par ordid
vidunandi pott fyrir liggi ymsar breytingar til ad faera pessi mal i enn betra
horf en n1 er.

Hér er pessi ferd min rakin i storum drattum en eftir hana virdist mer
augljost ad gera barf einhverjar radstafanir til ad beeta niiverandi astand.

Manudagur 05.09.1994:

Farid fra Kaupmannahofn ki: 8.00 til Malmé par sem Staffan
Hendriksson fra Arjo A/S i Lund tok 4 moti mér og var ekid strax til Arjo A/S
par sem drukkid var kaffi og ratt vid solustjora. ‘

Fram kom ad sjukrabadker hofou lakkad 1 verdi til fslands um 20% og
voru nii 4 sama verdi og pegar bau eru seld til Danmerkur. Magn haf6i ekki




lengur ahrif 4 verd vorunnar emns og var pegar ég fyrst kom i pessa

verksmidju.
Ssmu badkerin kosta ni um kr: 750.000.- en adur um kr: 1.000.000.-

KL 15.00 var fundur med Olle Mattson i Gettinge en hann er i nefnd
sem ESB hefur skipad til ad boa til reglur um medferd sorps frd
heilbrigdisstofnunum.

Pessar reglur eru ekki fragengnar ennbd en fra og med nastu aramotum
verda dkvednar reglur til ad fara eftir og eru nokkud vel métadar ni pegar.

Meginbreytingin er { pvi folgin ad sétthreinsa Urgang adur en hann fer
Gt fr4 stofnuninni. Par er efst 4 bladi allur Grgangur fra rannsOknarstofum, og
b4 sérstaklega bar sem rannsakadar eru bakterfur og bl60. |

Olle Mattson taldi ad morg slys metti rekja til pess ad ovarlega hafi
verid fari® med pennan irgang svo sem sprautunalar og fl.

begar honum hafdi verid skyrt frd skipulagi sjukrahusa a
hofudborgarsvaedinu taldi hann einsynt ad vid yrdum ad koma okkur upp
midstod bar sem allur slikur rgangur vaeri sétthreinsadur adur en hann feeri i
urdun. Einnig veri naudsynlegt ad gera petta pott pessi urgangur verl
brenndur.

Hann sagdi ad fyrir c.a. 5 arum hefSi ordid mikil breyting til batnadar i
Svibjod og morg sjiikrahus gerdu petta ndi & vidunandi hatt. Nefndi hann par t.
d. sjikrahusid Helsingborg-Lasarett sem ég xtladi ad skoda daginn eftir.

Gist var 4 hételi 1 Halmstad.

Pridjudagur 06.09.1994:

K1: 8.30 var fundur med forstjora og s6lustjora Gettinge, en padan eru
komnir mjog margir autoklafar sem hér eru i sjukrahisum og
heilsugaslustodvum.

Eg spurdi sérstaklega um hvad kostadi ad gera upp gamla autoklava
svo haegt veri ad nyta ba til ad sotthreinsa sorp en t.d. Rikisspitalar i
Danmorku l4ta gera upp gamla autoklava i pessu skyni.




Upplyst var ad pad mundi kosta um 700- 800 pisund kronur ad gera
upp autoklava t. d. 4 sterd vid bann sem er i Sjikrahisi Akraness en sterd
hans er 600 x 600 mm. Nyr autoklavi ad sému sterd kostar um 6.0-7.0 m kr.

Hylkid i autoklévum er r rastfriu stali 4 - 5 mm ad pykkt og teerist afar
litid. Aftur 4 méti er zinkhudad jam i kaelikanslum og er bad petta jam sem
taerist og parf ad endurnyja. Svo og eru télvustyringar nu fullkomnari en adur
var og er venjan a0 setja i nyjan “télvuheila” pegar pessi teeki eru endurnyjud.

A sidasta 4ri var skipt um autoklava 4 donsku Rikisspitolunum sem pa
voru ordnir um 20 ara gamlir. Peir bestu voru gerdir upp til ad sétthreinsa i

sorp.

KI: 13.00 var ég kominn til Lasarett sjukrahussins i Helsingborg og var
mér fyrst synd rannsoknarstofa par sem bakteriur eru medhéndladar en par er
gaett sérstakrar varadar.

Hannadir hafa verid sérstakir kassar 60 cm breidir og 30 cm pykkir og
er hed peirra 60 cm. Kassarnir eru ur plasthidudum pappa par sem holdur eru
a tveimur hlidum en kassinn brotinn pannig ad fingurnir na ekki inn i sjalfan
kassann pegar hann er tekinn upp. Kassinn er pvi nast fodradur med
plastpoka tr pykku plasti. A botn kassans er sett bleia sem getur sogid { sig
allt ad 3 litrum af vékva. Ollu er hent i pessa kassa nema oddhvossum hlutum
svo sem nalum og hnifsblodum sem sett er i sérstok ilat ur hérdu plasti.
Pessum ilatum er sidan hent i kassann. Pegar kassinn er fullur er honum lokad
tryggilega og ekid a0 autoklava par sem sétthreinsun fer fram. Sidan er pessi
urgangur venjulegast urdadur enda pa ordinn dskadlegur.

Ekki er biist vid ad lengur verdi leyfilegt ad brenna slikum trgangi sem
hér um reedir fyrr en eftir sétthreinsun. Sému reglur munu gilda um allt bl6d
og blodvokva.

Urgangur sem fellur til 4 skurstofum og almennum rannséknarstofum
gilda ekki jafn strangar reglur en par sem pessir kassar virdast vera vinselir
medal starfsfélks er petta meira og minna notad, ma. a o6llum
rannsoknarstofum, skurdstofum og slysastofum m.6.0. par sem blod er i
Urgangi. Kassarnir eru sidan sétthreinsadi ad nottu til 1 sérstokum autoklévum
og settir i gama ad morgni.




"Hér 4 landi eru gamar oft leigdir af gamaleigum til sjukrahusa og
heilsugeslustodva sem er mjog dyrt. I Svipjod og Danmorku kaupa pessar
stofnanir sérstaka plastgama sem eru ekki mjég storir en kaupa allt ad 5 stk.
fyrir hvert medalstort sjukrahis og flokka vandlega allan urgang.

Pressur eru notadar til ad pressa allt sem hagt er ad pressa til ad
minnka fyrirferd. Venjulegar umbudir geta pressast um allt ad 90% t.d.
pappaumbidir sem fellur mikid til af. Par af leidandi verOur urdun eda
brennsla 6dyrari en 4 dpressudum urgangi. Allar stzerdir eru fanlegar af slikum

pressum.

Sviar eru nu ad reisa sotthreinsunarstodvar vida um landid til ad pjona
sjukrahasum og taka pessar stodvar vid 6llum séttnemum drgangi til ad gera
hann hzttulausann. I pessu hefti fylgir m.a. teikning af slikri st6d sem mér var
athent af Olle Matson en hann hefur verid radgefandi 4 pessu svidi fyrir morg
sjukrahts 1 Svipjod.

Eftir heims6knina 4 Lasaret i Helsingborg var ekid til Hotel Marina
Plasa og gist par um néttina.

Midvikudagur 07.09.1994:

K1: 8.30 um morguninn var ég sottur af Viggo factory i Helsingborg par
sem mér hafdi verid bodid ad skoda verksmidju sem framleidir sprautur og
allskonar einnota vorur til ad gefa med lyf eda vokva i &0.

bad sem vakti athygli mina i pessari verksmidju hversu sjalfvirk pessi
framleidsla er og ndkvaemnin 6traleg. Eftirlit med gedum framleidslunnar er
mjog strangt og ma segja ad ef galli reynist i einni nal fari allt af stad og allt
gert til ad pad komi ekki aftur fyrir. Eftir ad galli finnst er eftirlitid margfalt
strangara i langan tima 4 eftir.

bessi skodunarferd var mjog dhugaverd og vekur upp spurningar hvers
vegna betta er ekki gert 4 Islandi.

KlI: 13.00 var haldid til Kaupmannahafnar med ferju fra Helsingborg.

beir sem skipulogdu bessa ferd mina var Gettinge AB og naut ég frabsrrar
fyrirgreidshu Rolf Otendal s6lustjora.




S GETINGE

P.M.

Till: LA, BAn, CB, HuC, SOC, HC, BE, RE, MG, LH, OH,
BHm, I, RK, DLH, AL, LL, RO, BSj, BW, GWz, FW 94-03-17

Fran: OLLE MATTSSON

Arende: AUTOKLAVERING AV INFEKTERAT AVFALL

Avsikten med den hir skriften 4r att tolka resultaten i bifogade rapport frdn testerna pa

Helsingborgs Lasarett for att ge faktaunderlag for argumentation.

HISTORIK ‘
I takt med utvecklingen inom miljdvérden har kraven pd omhindertagandet av infekterat

avfall frin sjukvarden stindigt okat. Under drens lopp har vi flera génger satt ihop koncept
for den hér hanteringen, men helheten har alltid fallit pa forpackningen, som inte utstétt
behandlingen vid autoklaveringen. Speciellt d innehdllet bestdr av stora vitskeméngder fran
laboratorier bildas vid uppvdrmningen mycket kondensat som ldser upp wellpappen i
kartongen. Efter ett otal misslyckade forsok av anlitade forpackningsleverantorer har vi

ddrfor sjdlva utvecklat en fungerande forpackning.

Foregingsland har hela tiden varit Tyskland och dir finns en stor mangd krav baserade pa
gemensamma tyska och delstatliga faststillda lagar eller officiella regler och
rekommendationer enligt fastlagd praxis och nuvarande vetenskaplig stindpunkt. Arbete
pagdr for att sammanstilla gemensamma tyska bestimmelser for hela hanteringskedjan. vilka
sedan dr avsedda att vidarebefordras till aktuell EG-arbetskommitte som stdd for vidare
europeisk harmonisering. I Sverige har under en tid existerat en motsvarande arbetsgrupp

organiserad av SIS och i denna har jag nu blivit invald.

Tillsvidare far vi t6lja nationella regler och lita den tyska utvecklingen vara vigledande. I
lyska facktidskrifter publiceras fortlopande aktuella krav och en mingd undersdknings-

rapporter.
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FORPACKNING

Synpunkter ges i min tidigare skrift "Conversion of infectious waste to domestic-type".

Nigra av de viktigaste egenskaperna:

- Foérpackningen skall tilldta fullstindig evakuering av innesluten luft och tilltrdde t6r
dnga till alla delar av innehdllet.

- Ingen sortering eller omfyllning tilldtes utan forpackningen skall genomldpa hela
hanteringen fran forslutningen vid uppsamlingsstéllet till den slutliga deponeringen.

- Inga speciella dtgérder enligt komplicerade instruktioner skall behdva tillgripas for

varierande innehall.

Vir utvecklade forpackning bestdr av en wellpappkartong, som rymmer cirka 38 liter med en
invindigt upptill perforerad termostabil polyetylenpdse, som tillslutes ovanfor perforeringen.
I botten pa kartongen placeras ett uppsamlingstrdg av plastbelagd wellpapp och i detta en

absortbent = nattbldja.

Kartongen klarar fem liter vitska i botten pé plastpdsen, men 14t oss ange tre liter som

maximum.

En friga som ofta dyker upp dr mdjligheten till komprimering efter autoklaveringen och

mikrobiologiskt sett finns ju inget hinder, men dtminstone tva estetiska skél talar emot:

1. Blodfirgad vitska frdn odlingsror och agarplattor ldcker ut.
2. Behillare som innehdller stickande féremadl sisom engangssprutor, kanyler och

skalpeller pressas sonder och innehallet sprids ut.

Fil: CAAMIPRO\DOE / OM1.SAM Date:94-03-17 2/5
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PROCESSFORLOPP

Se figur 1.
Processen ar utformad sa att forpackningar innehallande alla typer av féremél skall kunna

samkdras utan sortering,

Forbehandlingen skall se till att all luft evakueras fran alla skrymslen i porost material,
blodpasar, dialysfilter, 1anga slangar, provrér, flaskor, burkar etc. och naturligtvis

ocksa fran forpackningens plastpéase.

Utfsrandet &r direkt 6verfort fran processen for desinfektion av baddutrustning och dr

synnerligen vl utprovat.

Exponeringen for dnga paborjas da 105° uppnatts i kammarutrymmet och i avioppet.
Halltiden vid 105° skail vara- tillrdcklig for ""tjockaste" vitskevolymen. Med ett
vitskedjup motsvarande radien av en sfir med volymen 1 liter ger en exponeringstid

pa 40 minuter goda marginaler. For enbart pordst gods dr 5 minuter vil tilltaget.

Trycksinkningen maste ske langsamt for att undvika alltfor hiftig kokning i
vitskemingderna. Trycksdnkning till 400 mbar(a) rekommenderas for att fa ned

sluttemperaturen till cirka 75°C.

Den hir processen kan appliceras pa alla kammarstorlekar och bottenmatten (280 x 340) pa

var forpackning dr ndgorlunda anpassade till vanligast férekommande kammarbredd.

MIKROBIOLOGISK UTVARDERING

Infor testkérningarna pa Helsingborgs Lasarett fanns inga rekommendationer for validering

varfor vi fick komponera en egen kravspecifikation. Senare utgavs av Bundesgesundheitsamt
och Deutsche Gesellschaft fur Krankenhaushygiene bifogade rekommendation och efterdt

kan konstateras att véra betingelser var betydligt hédrdare.

Fil: CAAMIPRO\DOK / OML.SAM Date:94-03-17 3/5
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Birgitta Nihlén valde indikatorer, som normalt anvéndes vid utvdrdering av disk- och
spoldesinfektorer dvs vegetativa bakteriekulturer och bateriofager. D4 avdtdningseffekten
med kondenserande dnga i en omgivning som forst befriats fran luft dr sd enormt mycket
higre én i)ﬁspolning med hetvatten och samtidigt temperaturen #r cirka tio grader hogre ville
jag ha en betydligt tuffare indikator. Jag holl ddrfor envist pa en sporpreparation av Bacillus
Subtilis, vilken normalt anvindes vid utvdrdering av gas- och hetluftssterilisatorer. Samma
indikatorer foreskrives i Tyskland for validering av baddutrustningsdesinfektorer for
klasserna A, B, och C dvs forutom vegetativa bakterier och virus dven omfattande
hepatitvirus och mjdltbrandssporer. I ovannimnda tyska rekommendation for validering av

avfallsdesintektionsforfarande foreskrives nu motsvarande bio-indikator och klassindelning

omfattande A. B och C.

Ovan nimndes att sporpreparationen av Bacillus Subtilis anvindes dven for
hetluftssterilisatorer men ir dd.inokulerad pa annat bararmaterial och forpackningen &r
annorlunda utford for att klara den hoga temperaturen. Kraven dr di 30 min. vid 180 grad.C
och 120 minuter vid 160 grad.C, och ni kan ju sjilva inse orimligheten i att forsoka behandla
avfall forpackat i utomordenligt vilisolerande forpackningar med denna metod utan att

minska kraven avsevirt.

SAMMANFATTNING

- Endast termiska metoder tillites enligt den tyska rekommendationen

- Forfarande med mittad vattendnga i forening med luftevakuering 4r 6verldgset bade

betriffande verkan och reproducerbarhet.

- Vi har nu ett fungerande system betridffande forpackning och processtorlopp men

saknar limpliga beskickningsvagnar.

- Att f3 forfarandet testat av Bundesgesundheitsamt och infort i dess forteckning Gver
godkinda metoder ir endast en tormsak. For testen behdvs emellertid en lamplig
autoklav.

Samma godkinnande procedur genomloptes di vi avlade examen for desintektion av

baddutrustning.

Fil: C\AMIPRODOK / OM1.SAM Date:94-03-17 4/5
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BILAGOR
1) Autoklavering av riskavfall frin bakteriologiskt laboratorium
2) Conversion of infectious waste to domestic type

3) Prufung von Abfalldesinfektionsverfahren auf Wirksamkeit

4) Entsorgung von infektidsen Abfall aus medizinischen Einrichtungen -

eine kritische Betrachtung.

Anm. 3 och 4 ir tvdsprakiga - tyska/engelska.

|

Getinge 1994-03-16

-------------------------------------------------

OLLE MATTSSON
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AUTOKLAVERING AV RISKAVFALL FRAN BAKTERIOLOGISKT LABORATORIUM

Birgitta Niléhnl), Kaj Andersson,hygienteknik?:s:2
Inga-Britt Lindberg-Méller, hggiensjukskéterska och
Olle Mattsson, civilingenjor

1) Laboratoriet f£&r klinisk bakteriologi, Helsingborgs lasarett,
Helsingborg, 2) Avdelningen f&r sjukhushygien, Kliniskt
mikrobiologiska laboratoriet, Lunds lasarett, Lund och

3) Getinge AB, Getinge, Sverige.

BAKGRUND

Man har pa senare tid ifradgasatt férbridnning som slutlig
behandling av riskavfall frdn laboratorier pd grund av risken for
miljéfarliga rékgasutslidpp fran olika plastmaterial. Statens
Naturvardsverks krav pa minskning av dylika utsldpp fr o m 1991,
medfdr ett behov att finna nya lésningar £&r sluthantering av
sjukhusens riskavfall (Sprirapport 254, 1988), (6).

I Arbetarskyddsstyrelsens allmdnna radd om till&mpningen av
arbetarskyddstyrelsens fdreskrifter (1,2,4) om hantering av
riskavfall framhdlles f&rdelen med att i ett tidigt skede
behandla smittférande avfall direkt vid produktionsplatsen for
att eliminera risken f&r ohdlsa eller olycksfall.
Landstingsférbundet hinvisar i en utgdva frén april 1992,
Sjukvardsavfall - ett planeringsunderlag (5) till
Socialstyrelsens rekommendatifion att smittfdérande avfall
desinfekteras och didrmed omvandlas till konventionellt avfall s
nidra kdllan som m&jligt(7) . Man anvisar vidrmedesinfektion som
limplig metod medan diremot kemisk desinfektion i kombination med
malning beddms oldmplig av savdl arbetsmiljd- som yttre
miljoskEl.

De metoder f&r vidrmebehandling av infektidst riskavfall fréan
sjukvarden som omndmns i Landstingsfdrbundets planeringsunderlag
innefattar autoklavering vid 105°C, vidrmebehandling i special-
kontainer med torr hetluft samt behandling med het vattendnga och
mikrovdgor av finfdrdelat avfall med filtrering av eventuella

rékgaser.

I Sprirapport 254, Konvertering av riskavfall till hush&llsavfall
- fullskalefdrsdk, 1988 (6), beskrives behandling av riskavfall
med torr hetluft under 14 - 15 timmar.

Behandling ay riskavfall med mikrovégor i kombination med het
anga (ABB FLAKT SANTEC) har provats vid Danderyds sjukhus
(Wester et al., 1991), (8).

I foreliggande studie har man utgdtt frén ett tillvaratagande av
befintliga resurser pa sjukhus byggda under senare decennier dir
ofta méjlighet for autoklavering av textilier i stora, numera ej
fullt utnyttjade autoklaver finns. Efter vissa programjusteringar
torde dessa dven kunna anpassas till desinfektion av infekterat
avfall - i fbrsta hand fran mikrobiologisk verksamhet. For
mindre avfallsmdngder av denna typ kan givetvis dven andra
autoklavtyper med limplig programstyrning komma i fraga.




savdl férberedande fdrsék som mikrobiologisk utvdrdering har
bedrivits genom samarbete mellan enheterna f&r sjukhushygien vid
Lunds och Helsingborgs avdelningar f£6r klinisk mikrobioclogi och

Getinge AB. .
Provningen har forlagts till Helsingborgs lasarett.

ALIMANNA FORUTSATTNINGAR
Som allmdnna krav f6r transport och hantering har uppstédllts:

- sdker emballering och transport av riskavfallet fore
desinfektion

- minsta méjliga omlastning fore desinfektion

- emballage som dr hillbart och fungerar utan l&ckage
vid normal hantering - s&vdl fére som efter desinfektion

- sdskild hantering av infekterat skdrande och stickande
avfall med minimering av risk fdr skador

- emballage som tilldter full tillgdnglighet f£&8r den
desinfekterande processen i alla delar av avfallet

- behandllngsprocess som ger tillrdcklig avdddning av
mikroorganismer' i alla delar av avfallet

- god arbetsmiljd utan smittrisker i samband med transport
och desinfektion av avfallet

MATERTAL OCH METODER

Autoklav: Desinfektionsautoklav, Getinge AB, DAR 900(b) x 1450(h)
X 2 400(d) mm, omantlad, med anslutning till central &nga.

Autoklavprogram: Slutlig programinstdllning (framgar schematiskt
av Fig 1):

1) Fyra pulserande fdrvacuum med nmellanliggande injektioner av
vattendnga

2) Temperaturhdllning vid 105°C i autoklavkammaren. Halltiden
varierades i forforsdk med tom autoklavkammare samt vid last
med olika typer av gods mellan 2’ och 50’ med en slutligt
vald inst&llning av 40/,

3) Ladngsam evakuering, f&rst med passivt, reducerat fldde via

utlopp for strommande énga, sedan efter start av vacuum-

pump vid 150 mbar(e) mattllgt okat fléde via samma utlopp till
onskat sluttryck Detta varierande mellan 850 och 200 mbar(a),
motsvarande kokpunkter f£o6r vatten mellan 959 och 60°cC,

I inledande forsdk med tom kammare sattes sluttryck vid snabb
evakuering till 50 mbar(a) - kokpunkt H,O 33° ¢ - och i
slutligt valt program till 400 mbar(a) %kokpunkt H,0 ca 76°C.)

4) Tryckutj&mning till atmosfdrtryck




Totaltiden varierade mellan 67’ och 148’ i den egentliga fdr-
sbksserien. I fdrsdk avseende temperaturkontroll mm av tom
autoklavkammare anvidndes kortare totaltider genom styrd
snabbevakuering av Kkammaren.

Temperaturregistrering: 6-punktsskrivare (Honeywell Versaprint
121.1,temgeraturgivare termoelement Type T (Cu/konstantan),
Pentronic®s; total noggrannhet +/~ 19 C

P4 kurvorna uppmidttes:

1) totaltid (fran start t o m slut av fas 4)

2) tid fér férvacuumperiod (frédn start till uppnadd vald
behandlingstemperatur, mdtt fritt i kammaren),

3) uppnddd max. temperatur pd olika mdtpunkter vid olika in-
stdllningar av behandlingstidens l&ngd

4) duration (minuter) av temperaturnivder => 105°c, 100° c, 95° C
och 90 °C p& olika matpunkter.

5) Virmeeffekten under fdrvacuumperioden redovisades som samman-
lagd tid => temperaturnivder angivina under punkt 4) samt
uppnadd max.temperatur i endera av forvacuumfasens tem-
peraturtoppar.

Godstyper och emballage: Under inledande forsdk testades olika
typer av emballage (riskavfallskartonger, innersdckar av plast,
absorberande material, behdllare fdr skdrande och stickande
gods) . .

Mdngd kondenserat vatten vid belastning med olika mdngd vdtska i
avfallsbehdllarna uppskattades férst teoretiskt”™) och
kontrollerades direfter praktiskt med inriktning pd emballagets

hdllfasthet.

Som emballage under egentliga fdrséksserier valdes:

Autoklaverbar innersdck av polyetylen (HD/LD), 0.07 mm, 660 X
800 mm, Frontline AB, Norrkdping, Sverige.

Riskavfallskartong med vattenavstétande separat botteninsats,
Férenade Well, 38 1, 332(l) x 265(b) x 434(h) mn.
Absorberande hottenmaterial ( Bl&ja, M8lnlycke AB artikelnr
758082 som inldggi botten mellan kartong och innersick.

Behdllare f&r skidrande och stickande material:

- burk med lock (E-SAFE box) 1.5 1, htjd 145 mm, 2.0 1, hdjd 180,
och 3.0 1 hdéjd 280 mm, polypropylen (Remeda AB Halmstad, Sverige.
artikelnr 46150, 46200 och 46300 resp. samt burk med lock fér
begagnade kanyler, (Nilssom Disposables, Helsingborg,Sverige),
1750 ml.
Dessutom provades olika tomda poyetylendunkar (avsedda t.ex. for
disk~ och rengdringsmedel) fOr uppsamling och autoklavering av
skdrande och stickande laboratoreiematerial.

*) vid ugpvﬁrmning under tryck av 1 1 vatten frdn rumstemperatur
£11ll 105°C &tgar 0.16 kg adnga under bildning av samma mdngd
kondensvatten.




cods: Utdver konventionellt laboratoreiavfall (agarfyllda

petriskdlar (Nunc A/S, Danmark), buljongrér glas/plast,

blododlings- flaskor/-roér av glas (Becton pickinson, aercb och

anaerob vacutainerflaska/-rdr, nr 2632 resp. 4955~4957), m m med !

bakteriekulturer, samt dunkar/burkar inneh&llande skdrande och -

stickande material anvéndes &dven

_ vattenfyllda uribags (Swedish Hospital Supply, 2 1),

- Gambro, Blood Line 10, blodslanget for dialysbehandling,
artikelnr 224, vattenfyllt,

- fylld blodpédse, CPD-OPTIPAC R16~73 tripple, Baxter SA,

— tomma innersickar med varierande mdngder vatten (L - 5 1)
fritt i sdck. :

- burkar av olika storlek med varierande volymer vatten (for

detaljer, se tabell 2).

T f&rberedande fdrsdk gjordes utvidrdering och beddmning av olika
materials hallbarhet under autoklaveringsprocessen jdmte
uppskattning av ldmplig pbelastningsgrad i valda emballagetyper.

Mikrobiologiska tester;

I de olika férsdksserierna anvdndes sdvil vanligt férekommande
bakteriologiskt avfall : agarplattor med bakteriekulturer,
buljongror, blododlingsflaskor m m sSOm uppodlade kulturer

av kinda testorganismer och sporpreparationer av B.subtilis
globigii NCTC 100VY3.

Media: Testbakterier uppodlades pd blodagar (BA): hdstblod
(citrat),4.25 %, Oxoid blodagar base CM 55).

Ssmiltagar (SA):: Bacto-Agar 6.5, Lab~-Lemco Broth 8.0, NaCl 5.0,
ag.dest., 1000.

Buljong: Tryptone Soya Broth, Ooxoid CM 129 (TSB) alternativt
Dextros buljong (DB) Bacto Peptone (Difco) 5, Beef Extract
(Difco) 2.5, Na,HPO4 2H,0 0.3, Nacl 0.9 Ag.dest. 500

Fagagar mm £dr bakteriofagfbrsdk har beskrivits anncrstddes
(Niléhn , 1972)

Hikroorgan¥§mer: originalpreparationer av B.subtilis globigii 1
kvartssand anvindes dels i originalfdrpackning, dels
suspenderade i ca 3 ml TSB 1 sterilt 18 ml glasrdr och dels
torrt i sterilt glasroér som efter autoklaveringen tillsattes 3 ml
TSB for inkubering i 37° C 14 d.

B.subtilis globiggii sporlappar, AB Spordisk anvidndes i
obruten pase alternativt inneslutna i provrér av glas/plast
eller fritt i TSB enligt ovan med tillsats av TSB for efter-
féljande utodlingsférsck under 14 d.

Bakteriekulturer i buljong (DB ca 18h, 37 C),10 ml i 18 ml
glasrdr resp. kKulturer i 4 ml smdltagar i 8 ml glasror,
framstilldes av firska 1solat av S. aureus, S. epidermidis,
Enterococcus faecalis, Streptococcus pyogenes, Streptococcus
agalactiae, E.coli, Klebsiella pneumoniae, Proteus mirabil%s och
Pseudomonas aeruginosa. Bakterietalen varierande mellan 10° - 10°
cfu per ml. :

o il - —— e A S T A —

*)Genom vdnligt tillmdtesgdende erhallna fran docent Gert Bruce,

Statens Bakteriologiska laboratorium,Stochholm, som &ven under-—
s&kt preparationer i f£8rsék I efter autoklavering.




halvfasta medier samt pad agarplattor. gamt iga anvdnda test-
organismer i koncentrationer mellan 10°-10 /ml (S.aureus,
S.epidernidis, Streptococcus faecalls, $treptococcus.pyogenes,
streptococcus agalactiae, E.coli, Klebsiella pneumonilaé, Proteus
mirabilis och Pseudomonas aeruginosa) avdddades fullstdndigt vid

detta programval.

I test nr III, IV och Vv, dir isolerande vitskeskikt kring
temperaturgivare och testorganismer varierades, erh8lls likaledes
fullstdndig inaktivering av sporpreparationer, S.aureus och
Enterococcus-faecalis i hoga koncentrationer vid halltider 460

resp 50 minuter.

Utskéljning av material frin deformerade agarplattor fran
laboratoriets rutinverksamhet visade ingen vixt vare sig i primér
utodling eller vid subkultur fran buljonrdr efter 7 dagars

inkubation 1 37°cC.

1 férsdk att pavisa eventuell spridning av testbakterier till
autoklavens omgivnin via evakuering under férvacuumperioden
erhdlls ingen vdxt p exponerade agarplattor inkuberade under 4

dygn.

DISKUSSION

Som framgar av repultatredivisningen (Tabell 1, 2) varierade
temperaturférhéllandena i autoklavrummet obetydligt vid en och
samma programinstéllning nedan didremot stora variationer iakttogs
vid belastning med olika typer av gods. Speciella problem erbjuder
stdrre avgrdnsade vitskemingder d&r det isolerande viatskeskiktet
fordrojer temperaturuppgéngen vid otillricklig temperatur-
hallningstid. Erfarenheterna fr&n genomfdrd undersdkning visade
att man vid den valda programtiden nidde tillfredsstédllande
temperatur i kompakta volymer om ca 1 1 vitska motsvarande ett
vitskeskikt pa ca 6 cm. FOr relativt pordst, normalt laboratorie-
avfall (pipetter, plast- eller glasrér, agarplattor) med ldgre
uppvérmningsmotsténd erhdlles lidttare homogen temperatur 1

odset.

gkad mangd fri vitska i sicken medfdr framfér allt oldgenhet med
tkad kondensmdngd utanfor sicken. Fér det anvéanda emballaget kunde
kondensatmingder pd ca 0.5 1 tolereras vilket motsvarar en
belastning inne i sdcken pa ca 3 000 ml. Eftersom det kan
fdrekomma variationer i vitskeinnehdll som kan frigoras vid
processen och ansamlas i botten av riskavfallsbehéllaren bdr det
totala vdtskeinnehdllet sadlunda begrdnsas till denna miangd.
Risken for att tdtt férslutna, vidtskefyllda pehdllare gar sdnder
under processen maste peaktas vid berdkningen av fria
vitskemidngder i avfallet. ‘

vid testade dgsinfektionstider avdddades samtliga testorganismer
fullstandigt.Aven hir maste dock hinsyn tagas till godsets
peskaffenhet, framfér allt £ill tjocka isolerande vatskeskikt,
vilka avseviart forsdmrar uppvarmningseffekten.

1 fdrsdken erh&lls goda resultat med vattenskikt pa ca 6 cm,
motsvarande centrum p& en kompakt, sfirisk volym av 1 1 .

Oom stdrre viatskevolymer cskall desinfekteras bor programtiden
anpassas hdrtill med ytterligare &kning av halltiden vid 105°cC.

[on alaom |
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Tabell 1
RESULTAT AV TEMPERA TNINGAR I TOM AUTOKLAVEKAMMARE VID

KORTA HALLTIDER,105Y, C VARIERANDE MELLAN 2 OCH 6 MINUTER

HALLTID SLUTTRYCK FORVACUUM - TID MINUTER
ER mbar (a) MTNUTER C >105° >100° >959 >9¢°
(105°¢)
2 50 30 108 2.5 4.5 5 5.5
4 50 25 110 5.5 6.5 7 7.5

6 50 22 110 7.5 8 9 9.5




Tabell 3
Utvardering av desinfektionsaustoklavering av riskavfall fran mikrobio-

logiskt laboratorium. Avdidning av testorganismser vid olika hilltider vid
105° € och redovisning av uppmitta temperaturnivaer i omgivande gods

Test Halltid Max Tid (mimster) Mikroorganisw tverl evande
ne 105°C temp >100° >95% >90°  antal pfuscfu efter auto-
° resp. antal enheter klavering
cfu/pfu
{ 25 99 - 23 30 Bacteriofag Felixo1 3x10% =10 0
- 10 n= 0
B.subtilis globigii SBL m=2 0
II 40 105 &5 53 58 Bacteriofag Felixol 3x108 n= 6 0
B.subtilis glob.Spordisk r=6 0
B.subtilis slcbigii S *=9 0
S.aureus 107 /ml, DB mt O
.- LSA ial 0
S.epidermidis 105/ai,08 108l . 0
E.foecalis 105/al,DB 1mt 0
. ,SA sal 0
- BA rF"E o
str.pyogenes 10°/u,08  10mt 0
- SA  ul O
Str.agalactise 10%/ml,08 10wl 0
E.coli 107/mt,DB 10mt 0
- ,SA ol 0
Kl.pneumoniae 1UB/II,DB 10ml 0
Pr.mirabilis 10°/mi,DB 10ml 0
Ps.seruginosa 10°/ul,DB  10al 0
I 40 102 1 28 39 B.subtilis glob.SBL =2 0
B.subtilis glob.Spordisk =8 0
S.aureus 107/at 2x10al 0
~%- BA =20
v 50 104 50 mhm B.subtilis glob.Spordisk = 6 0
V S50/ 108 60 6 9 B.subtilis glob.Spordisk n=2 0
500 99 - Z% 39 = m2 0
S0 99 - 25 39  S.aureus 107/ml =2 0
50/ 102 28 53 60 E.faecalis 10%/500ml 1,0 =1 0
VI &0 106 50 54 60 B.subtilis glob.Spordisk n=2 0

DB = Dextroshul jong;

SA = Smiltagar; cfu/pfu = colony forming units/

placue forming units
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Fig. 1

1 Programstart

1-2 Evakuering till < 90 mbar (a)

2-3 Angtillftrsel till ca 50 mbar > atm.tryck
3-2 Upprepad evakuering

3-4 Evakuering till < 400 mbar (a)

4-5 Apgtillférsel till 1059

5-6 Temperaturhallning 105°

6-7 Léngsam trycksdnkning till 400 mbar (a)
7-8 Tryckut jsmning till atmosfartryck




EMPFEHLUNGEN &

Priifung von AbfulIdesinfekiionsver_fuhren auf Wirksamkeit

Richtlinie des Bundesgesundheitsamtes und der Deutschen Gesellschaft fir Krankenhaushygiene

Validation of Waste Disinfection Processes

Directive Issued by the Bundesgesundheitsamt (German Federal Health Office) und the Deutsche Gesellschaft fiir

Krankenhaushygiene (German Society for Hospital Hygiene)'

1 Anwendungsbereich

Die Richtlinie gilt fiir die Priifung von Verfahren zur
Desinfektion von Abfillen der sogenannten Gruppe C, die
gemdB § 10 a BSeuchG zu entseuchen sind.

In dem von der ,Linder-Arbeitsgemeinschaft Abfall”
(LLAGA) herausgegebenen ,Merkblatt iber die Vermei-
dung und Entsorgung von Abfillen aus éffentlichen und
privaten Einrichtungen des Gesundheitsdienstes” (Bun-
desgesundheitsblatt 1992; 35 Sonderheft Mai: 30-38)
heiBt es hierzu:

Abfille dieser Art kénnen anfallen z. B. in Infektionssta-
tionen, in der Pathologie, in Blutbanken und Arztpraxen
sowie in veterindrmedizinischen Praxen und Kliniken. Es
handelt sich dabei um Abfille, die bei der Behandlung
von Patienten mit bestimmten Infektionskrankheiten ent-
stehen und die mit erregerhaltigen Sekreten oder Exkre-
ten kontaminiert sind; nicht dazu gehéren in der Regel
Verpackungsmaterialien. Zu diesen Abfdllen zédhlen fer-
ner mikrobiologische Kulturen, die in Instituten fir Hy-
giene, Mikrobiologie und Virologie sowie in der Laborme-
dizin und in Arztpraxen mit entsprechender Tatigkeit
anfallen,

Die im Einzelfall notwendigen MaBnahmen sind jeweils
unter Berlicksichtigung der Gegebenheiten im Einver-
nehmen mit dem zustindigen Krankenhaushygieniker
festzulegen.

Fiir spezielle Abfdlle, die unter 4.2 bis 4.4 nicht erfaBit
werden, und fiir spezielle Verfahren und Behélter sind
besondere Priifbedingungen in Abhingigkeit von dem
Verfahren bzw. von den Abfillen zu entwickeln.

Bearbeitet von/Compiled by

Dr. U. JunghannB, Landesgesundheitsamt Stuttgart: Dr. R. Machmerth,
Hygiene-Insttut der Johannes-Gutenberg-Universitit, Mainz; Dr. H. Mar-
Hny, Institut filr Hygiene der Freien Universitét Berlin; Prof. Dr. P. Mecke,
Institut fitr Hygiene der Medizinischen Hochschule, Liibeck; Dr. J. Peters,
Bundesgesundheitsamt, Berlin; Dr. U. Pohl, Hygieneinstitut, Greifswaid:
Dipl.-Ing, P.-G. Simon. Institut fiir Hygienetechnik Minchen; Dr. U. Soltau,
Institut fiir Krankenhaushygiene der Humboldt-Universitit, Berlin.

Nechdmck mit freundlicher Genehmigung der Carl Heymanns Verlag KG,
Kbln, Bundesgesundheitsbl, 1993: 36 (4): 158-160,

228 Hyg. Med. 18. Jahrgang, 1993

1 Application

This Directive relates to the validation of processes to
disinfect waste belonging to the so-called C category, for
which according to Section 10 a of the German Epidemics
Control Act disinfection is mandatory.

The “Instructions concerning the Avoidance and Disposal
of Waste Generated by Public and Private Health Service
Institutions™, published by the State Government Work-
ing Group on Waste (LAGA) in a special issue of the
Bundesgesundheitsblatt (Federal Health Gazette 1992:
35: 30—38) contain the following comment:

Waste belonging to this category may conceivably origi-
nate in isolation wards, pathology departments, blood
banks, surgeries, and veterinary practices or clinics as
well as elsewhere. This category comprises wasie mate-
rial produced in consequence of the treatment of patients
suffering from certain infectious diseases, which is con-
taminated by pathogen-bearing secretions or excretions;
packaging material does not normally belong to this
category. It does include, however, microbiological cul-
tures prepared by University Departments of hygiene,
microbiology, or virology, medical laboratories, and
surgeries working in the fields described above.

What action is to be undertaken in each instance shoﬁld
be decided in consultation with the hospital epidemiolo-
gist in charge, making due allowance for local conditions.

For special types of waste not covered hy Sections 4.2 to
4.4 as well as for specialised processes and containers.
dedicated test conditions will have to be developed which

" reflect the peculiarities of the process and/or the type of

waste concerned.

2 General Requirements

Only thermal processes are suitable for the disinfection of
waste conforming to the definition in Section 10 a of the
Federal Epidemics Control Act (so-called category-C
waste). Processes should be given preference in which

Reprint of the German text with kind pemﬁssion by Carl Heymanns Verlag
KG, Kéln, Bundesgesundheitsbl. 1993; 36 (4): 158-160.
mhp-Verlag GmbH assumes full responsibility for the English translation.
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RECOMMENDATIONS

2 Allgemeine Anforderungen

Als Desinfektionsverfahren fir Abfille gemdB § 10a
BSeuchG (sogenannte Abfille der Gruppe C) sind aus-
schlieBlich thermische Verfahren geeignet. Verfahren auf
der Basis von gesdttigtem Wasserdampf' mit Luftaustrei-
bung durch Evakuieren sind zu bevorzugen. Die chemi-
sche Desinfektion von Abféllen ist unsicher und belastet
die Umwelt unnétigerweise mit Schadstoffen.

Bei den Desinfektionsverfahren ist als Grundsatz der
Seuchenbekdmpfung zu beachten, daB die Krankheitser-
reger nicht verbreitet werden bzw. die Kontamination
auf die urspriinglichen Gegenstinde begrenzt bleibt. Es
gelten folgende Anforderungen:

~ An allen inneren und iuBeren Oberflichen der Ab-
falle, ggf. auch an allen Stellen der Abfille (z. B. bei
sog. Nafabfillen) miissen die Verfahrensparameter
eingehalten werden. Die Verfahrensparameter miis-
sen fir die Wirkungsbereiche A, B und C ausgelegt
sein (s. Liste der vom Bundesgesundheitsamt gepriif-
ten und anerkannten Desinfektionsmittel und -verfah-
ren bzw, Ziffer 5 der Richtlinie).

- Die Abfélle diirfen vor Beginn des Desinfektionsver-
fahrens nicht umgefillt, sortiert oder anderweitig vor-
behandelt werden. Eine Zerkleinerung? der Abfille
oder ein Offnen der Behiltnisse vor der Abfalldesin-
fektion ist in einem geschlossenen System méglich,
wenn dieses System spitestens nach dem Verfahrens-
schritt der Zerkleinerung bzw. des Offnens im Sinne
dieser Richtlinie desinfiziert und eine Weiterverbrei-
tung von Krankheitserregern ausgeschlossen wird.

- In dem zu desinfizierenden Gut diirfen sich herme-
tisch verschlossene GefiBe nur dann befinden, wenn
sie Wasser oder wiBrige Lésungen enthalten.

- Die Ausgleichszeit und die Abkiihizeit sind in Abhin-
gigkeit von der Art der Abfille zu ermitteln. Dabei sind
insbesondere die kompakten Bestandteile und die
Fliissigkeitsmengen zu beriicksichtigen. Die Einwir-
kungszeit ist in der Regel so zu bemessen, daB sie
bereits eine Ausgleichszeit fiir einzelne Fliissigkeits-
mengen von 500 ml einschlieBt. Die maximale Fliissig-
keitsmenge pro GefiB ist experimentell bei der Typ-
priifung zu ermitteln.

- Die Art der Verpackung der Abfille muB auf das
Verfahren abgestimmt sein. Die zur Verpackung der
Abfélle verwendeten Behiltnisse miissen so beschaf-
fen sein, da8 sie in geschlossenem Zustand wihrend
des Desinfektionsvorganges luft- und dampfdurchlis-
sig sind oder sich wahrend der Luftaustreibungsphase
offnen bzw. zerstért werden, so daB die Desinfektion
gewdhrleistet wird.

- Von der Anlage darf weder wihrend des Betriebes.
noch bei Reparatur- und Wartungsarbeiten eine Ge-
fahr der Keimverbreitung bzw. eine Infektionsgefahr
ausgehen. Je nach Desinfektionsverfahren kann eine
Nachbehandlung der Abluft und des Abwassers mit
geeigneten MaBinahmen erforderlich sein.

- Am Ende der Desinfektionsphase bzw. bei Betriebs-
ende’ muB nicht nur eine Desinfektion des Gutes,
sondern aller Teile des Apparates, die mit dem konta-
minierten Gut in Beriihrung kamen, gegeben sein. Das
gleiche muB auch bei Stérfillen méglich sein.

'"umber 5

the medium is saturated steam') and in which ajr is
evacuated mechanically. Chemical waste disinfection
processes are unsafe and cause unnecessary environ-
mental pollution.

In judging disinfection processes, it should be remem-
bered that one of the fundamental principles of epidemics
control is that the spread of pathogens must be prevented
and/or contamination restricted to the original contams-
nated objects. Consequently, the following requirements
shall apply:

~ Process parameters shall be maintained on all interior
and exterior surfaces of the waste material, and, if
necessary, everywhere inside the waste material (in
the case of so-called wet waste, for instance). Process
parameters shall be designed to cover grades A, B,
and C (cf. the list of disinfectants and disinfection
processes reviewed and approved by the Bun-
desgesundheitsamt and/or Section 5 of this Directive).

~ Before the process of disinfection begins, the waste
material to be disinfected shall not be re-packaged,
sorted, or pre-treated in any other way. Shredding? as
well as the opening of containers before disinfection is
admissible, provided that this is done within a closed
system and that said system is disinfected immediately
after the process of shredding and/or opening in
accordance with the provisions of this Directive, and
that any spread of pathogens is precluded.

— Hermetically sealed containers may only be inter-
mingled with the product if they contain either water
or some aqueous solution. .

— Equalisation and cooling times shall be adjusted in
relation to the nature of the waste material being
treated, paying particular attention to the proportion
of compact components and liquids. As a general rule,
exposure periods shall be calculated so as to allow for
isolated quantities of liquid amounting to 500 ml. The
maximum quantity of liquid in each container shall be
determined experimentally in the course of homologa-
tion testing. :

~ The packaging of the waste material shall be designed
to accommodate the disinfection process. Waste mate-
rial containers shall be designed to permit the passage
of air and steam during the process of disinfection oz,
alternatively, to open or destruct automatically during
the phase of air evacuation to ensure proper disinfec-
tion afterwards.

— There shall be no hazard of pathogens or infections
being spread by the disinfection system either in oper-
ation or during maintenance and repair. Depending
on the process involved, it may be necessary to install
suitable systems for treating the exhaust air and waste
water.

— At the end of the disinfection and/or operating cycle®)
not only shall the product itself be disinfected but also
each and every part of the apparatus that has been in
contact with the contaminated product. The same
shall be assured in the event of malfunction.

Hyg. Med, Volume 18, 1993 229
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EMPFEHLUNGEN B

3 Priffungsarten
3.1 Typprifung

Die Typpriifung dient der Ermittlung der fiir den Betrieb
eines Desinfektionsapparate-Typs notwendigen Betriebs-
daten. Sie dient zugleich der Festlegung des mit dem
jeweiligen Verfahren desinfizierbaren Gutes, von Bela-
dungs- hzw. Verpackungsvorschriften fiir das Gut sowie
der Beschreibung der kritischen Mefipunkte fiir spatere
Priifungen. Bei der Typpriifung ist auch die Einhaltung
der allgemeinen Anforderungen (siehe Ziffer 2 der Richt-
linie) zu kontrollieren, insbesondere im Hinblick auf Stor-
fille und die Unbedenklichkeit des Abwassers und der
Abluft. Die Typpriifung wird auf Veranlassung des Her-
stellers vorgenommen. Die Typpriifung ist Voraussetzung
fiir den Antrag auf Aufnahme in die Liste des Bundesge-
sundheitsamtes gemiB § 10 ¢ BSeuchG.

3.2 Priifung nach Aufstellung

Mit der Pritfung nach Aufstellung des Desinfektionsappa-
rates am Aufstellungsort ist nachzuweisen, daB der gelie-
ferte Desinfektionsapparat bei Einhaltung der Bedie-
nungsanweisung die allgemeinen Anforderungen erfiillt.
Die durch die Typpriifung festgelegten Betriebsdaten gel-
ten fiir den Betrieb am Aufstellungsort und setzen ent-
sprechende Versorgung mit Betriebsmitteln sowie ent-
sprechende Beladung voraus. Diese Priifung erfolgt im
Auftrag des Herstellers oder des Lieferanten.

3.3 Periodische Priifung?

Die periodische Priifung ist die am Aufstellungsort in
mindestens Y%jidhrlichen Abstdnden vorgenommene Prii-
fung, Sie soll nachweisen, da der Desinfektionsapparat
bei Einhaltung der Bedienungsanweisung und bei ent-
sprechender Versorgung mit Betriebsmitteln desinfiziert
und daB im Sinne der Infektionsverhiitung keine Gefahr
von ihm ausgeht.

3.4 Auferordentliche Priifung

Die auBerordentliche Priifung ist eine Priifung, die vorge-
nommen wird, wenn sich die Art, Menge und Verpak-
kung des Abfalls gedndert haben, Hinweise auf eine Be-
eintrichtigung der Wirksamkeit des Desinfektionsappa-
rates bestehen oder Reparaturen durchgefiihrt wurden,
die seine Wirksamkeit beeintrachtigt haben konnten.

4 Priitheladung

- 4.1 Allgemeines

Als Priifbeladung ist unterschiedliches Desinfektionsgut,
das den Bestandteilen des Abfalles entsprechen muf,
vorzusehen. Dabei ist eine Priifung mit vollstindiger Be-
ladung des Apparates sowohl mit porgsem als auch fliis-
sigem Gut vorzusehen (siehe Ziffer 4.2 und 4.4 der Richt-
linie). Es sind die Behiltnisse zu verwenden, in denen das
Desinfektionsgut in den Desinfektionsapparat einge-
bracht werden soll. '

Die MeBpunkte (Thermoelemente und Bio-Indikatoren)
sind reprédsentativ im Gut an den kritischen Stellen zu
verteilen. Durch geeignete Kennzeichnung ist die Wieder-
auffindung der Bio-Indikatoren zu erleichtern. Bei Be-
hiltnissen, die verfahrensbedingt zu Beginn der Luftaus-
treibungsphase zerstért werden, sind erfahrungsgeméB
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3 Test Versions cmen
3.1 Homologation Tests '

The purpose of homologation is to determine wh.
operating data are to be used in the operation of a specif -
type of disinfection apparatus. At the same time, it serve
to determine exactly what products may be disinfected t
the process in question, what loading and/or packagir
regulations should be followed, and where critical leve
for measurements to be carried out in the future li
Another purpose of homologation testing is to chec
conformance with general requirements (see Section 2
this Directive), particularly with regard to malfunctior
and the innocuousness of waste water and exhaust ai
Homologation tests shall be performed exclusively o
application by the manufacturers. Only after the compl
tion of such a test can an application be made for incl:
sion in the Bundesgesundheitsamt list in accordance wit
Section 10 ¢ of the Federal Epidemics Control Act.

2.2 Commissioning Tests

The inspection and testing of sanitisers on site serves th
purpose of demonstrating that a particular unit is capab:
of conforming to the relevant general requirements, pre
vided there is no deviation from the operating instruc
tions. The operating data determined in the course !
homologation testing shall be applied to the operation .
the unit on site, which necessitates proper loading and
proper supply of expendables. This test may be commi:
sioned either by the manufacturers or the suppliers of t.
unit. '

3.3 Periodic Performance Tests?

Periodic performance tests shall be conducted on site :
intervals of no more than six months. Their purpose is 1
demonstrate that the disinfection performance of th
sanitiser is good and that it causes no infection hazarc
provided there is no deviation from the operating instru
tions and a proper supply of expendables is at hand.

3.4 Unscheduled Tests

Unscheduled tests shall be conducted whenever there ha
been a change in the type, quantity, or packaging of th
waste material being treated, whenever there is cause t
suspect that the efficiency of the sanitiser has bee
impaired, or whenever repairs have been effected b
which said efficiency might have been impaired.

4 Test Loading
4.1 General

Test loads shall comprise a variety of materials, th
composition of which should reflect that of the wast
material actually being treated. The test should provid
for treating one full load of both porous and liquid proc
ucts (see Section 4.2 and 4.4 of this Directive). In the tes:
only those containers shall be used which will later o:
hold the contaminated product.

Measuring implements. i.e. thermoelements and biolo
gical indicators, shall be distributed at critical point
throughout the product in a representative manner. T.
facilitate retrieving the bioclogical indicators after the tes
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die kritischen Stellen die Zentren der Testbeladung. Bei
Rehiltern mit Offnung (z. B. Ventil bzw. Filter) im Deckel
liegt die kritische Stelle in der Regel nahe dem Behélter-
boden.

Ventile oder Filter von Abfallbehéltern sind unter Praxis-
bedingungen (z. B. Fiillung der Behéliter mit Petrischalen
mit Nihrmedien) auf Funktionstiichtigkeit zu priifen.

4.2 Poréses Gut

Die Behiltnisse werden mit Zellstoff in waagerechter
Schichtung unter Vermeidung von gréBeren Hohlrdumen
méglichst gleichmiBig befiillt. Es sind Bio-Indikatoren
gem&B DIN 58949 Teil 4 Ziffer 6 einzusetzen.

4.3 Hohlkirper

Als Modell fiir Gegenstdnde mit zumindest einseitig offe-
nen Hohlrjumen sind Pritfkérper nach DIN 58948 Teil 13
mit Bio-Indikatoren gemdB DIN 58949 Teil 4 Ziffer 6
einzusetzen. Die Priifkérper sind in den vorgesehenen
Abfallbehiltern ohne weitere Beiladung in die Desinfek-
tionskammer zu geben.

4.4 Fliissiges Gut

Es sind Flaschen aus Kunststoff gefiillt mit 0,5 1 Wasser
zu verwenden. Der Temperaturgang in der Fliissigkeit ist
mit Hilfe von Thermoelementen zu verfolgen. Dariiber
hinaus kénnen auch Bio-Indikatoren eingesetzt werden.
Diese sollen so beschaffen sein und in der Fliissigkeit so
plaziert werden, daB eine Aussage iiber die Einhaltung
der Verfahrensparameter moglich ist. Vorschriften fur
diese Bio-Indikatoren sind in der Entwicklung.

5 Bio-Indikatoren

Es sind Bio-Indikatoren gema8 DIN 58949 Teil 4 Ziffer 6
einzusetzen. Diese Norm gilt auch fiir die Verpackung,
Lagerung und Resistenzpriifung der Bio-Indikatoren. Zu-
sdtzlich erfolgt zumindest bei der Typpriifung auch eine
quantitative Priifung der Bio-Indikatoren auf {iberle-
bende Keime. Dazu ist es erforderlich, auch eine quanti-
tative Resistenzpriifung der Bio-Indikatorem mit dem
Standardverfahren (gesittigter Wasserdampf, 100 °C, 15
Min.} vorzunehmen. Die Hohe der Keimzahlreduktion ist
anzugeben,

Die quantitative Bewertung erméglicht eine bessere Aus-
sage {iber die Sicherheitsspanne des Verfahrens.

6 Messung der physikalischen Verfohrensparameter’

6.1 Temperatur

Es sind Thermoelemente mit entsprechend widerstands-
féhiger und wéirmebestdndiger Leiterisolation zu ver-
wenden. Sie sind in der Priifbeladung an den kritischen
Stellen anzuordnen. Ein Thermoelement ist auBerhalb
des Desinfektionsgutes an der ungiinstigsten Stelle in der
Desinfektionskammer zu plazieren. Die MeBergebnisse
sind automatisch aufzuzeichnen. Die Genauigkeit der
Temperaturaufzeichnung muf innerhalb +1 K liegen
(Justierung nach DIN 58946 Teil 3 Abschnitt 6.2.2).

Es werden Thermoelemente aus Kupfer/Kupfer-Nickel
oder Nickelchrom-Nickel mit einem maximalen Durch-
messer von 1 mm einschlieBlich Isolation und ein tempe-

Number 5

their locations shall be marked. In processes in which
containers are automatically destructed at the start of the
air evacuation cycle the critical points are at the centre of
the test batch. In containers fitted with apertures such as,
for instance, vents or filters in the cover, the critical zone
as a rule is somewhere near the bottom of the container,

The vents or filters of waste material containers shall be
function-tested under conditions simulating use by, for
instance, filling them with shallow dishes containing nu-
trient substrates.

4.2 Porous Products

Containers shall be filled with horizontal layers of cellu-
lose arranged as uniformly as possible, the objective
being to avoid cavities. The biological indicators used
shall conform to DIN 58949, Part 4, Item 6.

4.3 Lumens

To simulate hollow objects that are open at one or two
ends, test carriers that conform to DIN 58948, Part 13,
shall be used together with biological indicators conform-
ing to DIN 58949, Part 4, Item 6. Test carriers shall be
packed in the requisite containers and placed in the
disinfection chamber without any additional padding.

4.4 Liquid Products

Liquids shall be simulated by plastic bottles filled with
0.51 of water. Thermoelements shall be inserted in the
liquid to monitor its temperature. As an additional mea-
sure, biological indicators may be used which should be
designed and placed to ensure that meaningful data
about conformance with the process parameters can be
obtained. Regulations covering these biological indicators
are currently under preparation.

5 Biological Indicators

The biological indicators used shall conform to DIN
58949, Part 4, ltemm 6. This standard also covers the
packaging, storage, and resistance testing of these bio-
indicators. As an additional measure, the homologation
test at least shall involve a quantitative test for germs
surviving on the biological indicators. This, in turn,
necessitates a quantitative resistance test of these bic-
indicators by the standard -process (saturated steam,
100 °C, 15 min). Germ count reductions shall be record-
ed.

This quantitative evaluation affords more insight into the
safety margin of a process.

6 Physical Process Parameter Measurements®
6.1 Temperature

The thermoelements used shall be fitted with wires
equipped with sturdy, heat-resistant insulation sheath-
ing. Thermoelements shall be placed at all critical points
within a test batch, one extra thermoelement being
placed at the most unfavourable location within the disin-
fection chamber but outside the product proper. There
shall be facilities for automatic test data recording. Tem-
perature data shall be precise to within 1K (calibration
in accordance with DIN 58946, Part 3, Item 6.2.2).
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raturkompensierter Punktschreiber mit mindestens
sechs MeBstellen mit einem Anzeigebereich von 20 bis
150 °C (entsprechend 0 bis 100%), einer Schreibfeld-
breite von 100 mm sowie einer Punktfolge von méoglichst
1 s, mindestens 2,5 s und einem Papiervorschub von
mindestens 240 mm/h empfohlen.

6.2 Druck

Zur Messung des Druckes ist ein Absolutdruck-MeBgerét
zu verwenden, das mit einer Genauigkeit von 6 mbar
anzeigt bzw. méglichst registriert. Fiir einen ausreichen-
den Schutz des MeBgerites vor Ubertemperatur und
Uberdriicken ist zu sorgen.

7 Priifumfang

7.1 Typpriifung

In der leeren Desinfektionskammer sind Bio-Indikatoren
zu exponieren. Die Temperaturverteilung ist aufzuneh-
men und zu dokumentieren.

Das Verfahren ist mit Teil- und auch mit voller Beladung
(vgl. DIN 58 949 Teil 3) zu priifen unter Einbeziehung
aller unter Ziffer 4 vorgesehenen Priiibeladungen. Ist
vomn Verfahrensprinzip her zu vermuten, da Schwierig-
keiten auftreten kdénnen, wenn der Abfall {iberwiegend
aus porgsem oder fliissigem Gut besteht, so sind Priifbe-
ladungen, die allein aus Gut gemdB Ziffer 4.2 bzw. 4.4
bestehen, einzubeziehen. Zumindest sind einzelne, voll-
stindig mit pordsem bzw. ﬂuss1gem Gut beladene Behilt-
nisse einzusetzen.

Bei Verfahren, die nur fiir fliissiges Gut vorgesehen sind,
kénnen die Priifbeladungen nach Ziffer 4.2 und 4.3 ent-
fallen.

Mit Bio-Indikatoren sind die Grenzen der Wirksamkeit zu
ermitteln. In das Behéltnis mit porésem Gut sind minde-
stens 10 Bio-Indikatoren vorzugsweise an den kritischen
Stellen zu plazieren. Das Behéltnis wiederum ist an einer
kritischen Stelle der Desinfektionskammer zu positionie-
ren. Von der Priifbeladung ,Hohlkdrper® und ,Fliissiges
Gut” sind mindestens fiinf Priifkdrper mit Bio-Indikato-
ren einzusetzen, bei quantitativer Auswertung geniigen
in der Regel drei.

Die Priifung ist mindestens zweimal zu wiederholen. Bei
Verfahrens, die nicht einem fraktionierten Vakuumver-
fahren gemdB8 DIN 58 949 Teil 1 entsprechen, ist die
Priifung viermal zu wiederholen.

Aus dem Bericht iiber die Typpriifung muf8 die experi-
mentell ermittelte Einwirkungszeit (Abtétungszeit und
der festgelegte Sicherheitszuschlag) zu entnehmen sein.
Auflerdem sind dje kritischen Stellen und die kritischen
Beladungen zu beschreiben.

7.2 Prifung nach Aufstellung

. Es ist eine mindestens einmalige Priifung mit der Priifbe-
ladung ,Hohlkérper* vorzusehen. Es sind mindestens
finf Priifkérper mit Bio-Indikatoren einzusetzen. Die
Desinfektionskammer wird mit einer kritischen Beladung
laut Ergebnis der Typpriifung bzw. mit einer vollen Bela-
dung beschickt.
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It is recommended to use thermoelements equipped witt
sensors made of either copper/copper-nickel or nickei
chromium-nickel having a maximum diameter of 1 mr
inclusive of insulation. The recorder used should be :
temperature-compensated dotted-line recorder with ¢
minimum of six input ports and a range of between 2(
and 150 °C (equivalent to 0 to 100% ), a usable width o
100 mm, a dot interval length of 1 s whenever possibl.
(maximum 2.5 s), and a paper feed rate of 240 mm.1
minimum.

6.2 Pressure

Pressure shall be measured by means of an absolute
pressure gauge with an indication or, if possible, record
ing imprecision of no more than +6 mbar. This pressur
gauge shall be adequately protected by overtemperatur
and overpressure protection devices.

7 Test Scope
7.1 Homologation Tests

Biological indicators shall be exposed within the empr
disinfection chamber. Temperature distribution shall b
recorded and documented.

Processes shall be tested both under partial and unde
full load (cf. DIN 58949, Part 3) inclusive of all test load.
specified in Section 4. In those processes where
appears fundamentally likely that difficulties might aris
in treating batches niainly consisting of porous or liqui
products, the test should include batches consistin
exclusively of products as defined in Section 4.2 and/c¢
Section 4.4. As a minimum, batches consisting of singl
containers completely filled with porous or liquid produc
shall be tested.

The test batches described in Sections 4.2 and 4.3 may b

omitted in the testing of processes designed for liquid
only.

Biological indicators shall be used to determine the limir
of process efficiency. Containers filled with porous proc
uct shall be fitted with no less than 10 bio-indicator
preferably placed in critical locations, The container, i:
turn, shall itself be placed in a critical location within th
disinfection chamber. In “lumen” and “liquid” te:
batches, at least five of the test carriers used shall b
equipped with biological indicators; in quantitative tests
three biological indicators suffice as a rule.

Tests shall be repeated no less than twice. Tests of prc
cesses not belonging to the fractional-vacuum categor
described in DIN 58949, Part 1 shall be repeated fou
times.

Homologation test records shall show what exposur
time, i.e. the inactivation time plus a fixed safety margi:
has been determined experimentally. Furthermore, suc
reports shall contain descriptions of critical locations ar
critical batches.

7.2 Commissioning Tests

As a minimum, one test involving a test batch of lJumer
shall be conducted. The test shall involve no less than fiv
test carriers fitted with bio-indicators. The batch in th
disinfection chamber shall be one of the critical batche
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AuBerdem soll eine Messung der physikalischen Verfah-
rensparameter erfolgen.

Bei Verfahren, die nur fiir fliissiges Gut vorgesehen sind,
ist eine Priifbeladung gemiB Ziffer 4.4 zu verwenden.

7.3 Periodische Priifung

Bei der Priifung mit Bio-Indikatoren ist wie unter Ziffer
7.2 zu verfahren.

Dariiber hinaus sollte jihrlich eine Messung der physika-
lischen Verfahrensparameter erfolgen,

7.4 Auferordentliche Priifung
Es ist wie unter Ziffer 7.2 zu verfahren.

8 Priifhericht

In dem Priifbericht ist mindestens folgendes aufzufiihren:

~ Hersteller, Typ-Bezeichnung und Herstell-Nummer
des Apparates

— Priifungsart
— Verfahrensbeschreibung

— Beladungsart und -menge einschlieBlich einer Be-
schreibung der eingesetzten Behéltnisse

— Verteilung der Bio-Indikatoren und ggf. Thermoele-
mente im Desinfektionsapparat

— ggl. gemessene Verfahrensparameter (zeitlicher und
ortlicher Verlaui)

— Ergebnisse der mikrobiologischen Uberpriifung ein-
schlieBlich der Resistenzbestimmung der Bio-Indika-
toren. Von den Bio-Indikatoren sind der Hersteller, die
Chargennummer, das Verfallsdatum und ggf. die Ver-
packungsart anzugeben. u

Anmerkungen

' Fiir Verfahren zur Abfalldesinfektion, die nicht unter Satt-
dampfbedingungen arbeiten, liegen z. Z. hinsichtlich der ein-
zuhaltenden physikalischen Parameter nicht geniigend wis-
senschaftliche Grundlagen vor, um eine Prifungsrichtlinie
vorlegen zu kénnen.

? Bei Verfahren, die mit Zerkleinerung arbeiten, gelten sinnge-
maB die Anforderungen der Richtlinie; insbesondere miissen
bei der Desinfektion Sattdampfbedingungen vorliegen. d. h.
Tgmperatur und Druck miissen der Sattdampfkurve entspre-
chen.

An Besonderheiten sind zu beachten:

Zu Ziffer 4.1 und 6.1

Es gilt auch die Forderung nach Ermittlung der Temperatur

an kritischen Stellen im Gut und des Druckes. Der Tempera-

turgang im Gut und der Druckverlauf sind festzustellen und

gufzuzeichnen. Entsprechende MeBstutzen miissen vorhan-
en sein.

Zu Ziffer 4.3

Je nach Zerkleinerungsintensitiit kann die Schlauchlinge des
Priifkérpers verkiirzt werden. Die Priifk&rper sind nach der
Zerkleinerungsstufe dem Gut zuzugeben.

Zu Ziffer 7.1

Bei der Typpriifung ist auch die Zerkleinerungsintensitit zu
ermittein,
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identified in the homologation test or, alternatively, a full
load.

Furthermore, these tests shall involve measurements of
all physical parameters.

In processes designed for liquids only the test batch shall
conform to Section 4.4.

7.3 Periodic Performance Tests

Tests involving biological indicators shall be conducted as
described in Section 7.2.

In addition, the physical parameters of a process should
be measured once a year.

7.4 Unscheduled Tests
To be conducted as described in Section 7.2.

8 Test Records
As a minimum, test records shall show the following:

— The sanitiser's make, type designation, and factory
number;

— The type of test conducted;
— A description of the procedure involved;

— The type and weight of the load together with a
description of the containers used:

— The location of the biological indicators and ther-
moelements (if any) within the sanitiser:

— Process parameter measurements, if applicable (local
curves and histograms);

~ The results of the microbiological test inclusive of the
biological indicator resistance test. Reports shall show
the makes of biological indicators used as well as their
batch numbers, expiration dates and, if necessary,
package types. | |

Notes

' Currently, the scientific data available about waste disinfec-
tion processes not involving saturated steam are not adequate
to permit the formulation of test standards.

In the context of processes involving shredding, the require-
ments of this Directive shall be applied mutatis mutandis; in
particular, disinfection shall take place under saturated-steam
conditions, i.e. with both temperature and pressure conform-
ing to the saturated-steam curve,

The following points shall be observed:

With regard to Section 4.1 and 6.1

Pressure as well as temperatures at critical locations within
the product shall be monitored. Temperature fluctuations
within the product and the pressure curve over time shall be
measured and recorded. Sanitisers shall be equipped with
outlet nozzles for the purpose.

With regard to Section 4.3

Depending on the intensity of the shredding process, the
hosepipe in the test carrier may be shortened. Test carrier
shall be added to the product after shredding.

With regard to Section 7.1

The intensity of shredding shall be determined during
homologation, .
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Ein Zugriff in das Zerkleinerungssystem, . B. zur Reparatur,
darf nur nach abgeschlossener Desinfektion mglich sein.
Deshalb ist bei der Typpriifung fiir einen Stérfall im Schneid-
werkzeug ein Desinfektionsverfahren fir den Beschickungs-
bereich einschlieBlich des Zerkleinerungssystems festzulegen.
Dabei ist das Priifmodell .Hohlkérper* gemaB DIN 58948 Teil
13 mit Bioindikatoren gemaB DIN 58949 Teil 4 Ziffer 6 einzu-
setzen. Das Priifmodell ist ohne Beiladung, verpackt in einer
dampfdurchlissigen Umhiillung (z. B. Klarsichtsterilisierver-
packung gemdB DIN 58953 Teil 4) vor dem stillgelegten
Schneidwerkzeug zu deponieren. Bei der Typpriifung ist au-
Berdem ein Desinfektionsverfahren festzulegen, das geeignet
ist, bei Betriebsende alle Teile des Apparates, die kontami-
niert worden sein kénnten, zu desinfizieren. In der Regel istes
ausreichend. dies durch Messung der physikalischen Verfah-
rensparameter an kritischen Stellen der Anlage zu belegen.
Im Zweifelsfall sind auch Bicindikatoren gemaB DIN 58949
Teil 4 Ziffer 6, z. B. in Receptakel (Priifkérper ohne Schlauch)
gemdB DIN 58948 Teil 13, einzusetzen.

2u Ziffer 7.3

Bei der periodischen Priifung ist auch das Desinfektionsver-
fahren, das zur Desinfektion der Anlage bei Betriebsende
vorgesehen ist, durch Messung der physikalischen Parameter
zu kontrollieren.

w

Als Betriebsende gilt bei nichtstationiren Anlagen z. B. der
Wechsel zum nichsten Abfallerzeuger. Fiir diesen Fall und fur
Stérfille ist ein automatisch ablaufendes Desinfektionspro-
gramm vorzusehen. {

4 Zur Gewihrleistung der Verfahrenssicherheit sollen die Des-
infektionsapparate umfassend mit technischen Kontroll- und
Uberwachungseinrichtungen versehen sein. Der Kontrollr-
hythmus fiir die periodische Priifung ist im Priifbericht der
Typpriffung festzulegen. Es wird darauf aufmerksam ge-
macht, daB in dem von der LAGA herausgegebenen Merkblatt
eine Uberpriifung der Abfalldesinfektionsanlagen in "jéhrli-
chen Abstdnden gefordert wird.

Die Arbeitsergebnisse des CEN TC 102 (Anforderungen ge-
méB pr EN 285) sind ggf. zu beriicksichtigen.

wn
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Shredders shall be designed to ensure that access for repair
and other purposes is possible only after the completion of the
disinfection cycle, For this reason, the homologation test shall
include an investigation of a shredder malfunction in the form
of a disinfection test of the input section inclusive of the
shredder. In this test, lumens conforming to DIN 58948, Part
13, shall be used together with biological indicators conform-
ing to DIN 58949, Part 4, ltem 6. The test carrier shall be
packaged without extra padding in a vapour-permeable wrap-
per such as, for instance, a transparent sterilisation package
conforming to DIN 58953, Part 4 and deposited in front of the
deactivated shredder. Furthermore, a disinfection process
shall be defined in the course of the homologation test which
may be used at the end of each operating cycle to disinfect all
parts of the apparatus that might have been contaminated. As
a rule, it will be perfectly adequate to document such disinfec-
tion by conducting measurements of the physical process
parameters in certain critical locations within the system. In
cases of doubt, biological indicators conforming to DIN 58949
Part 4. ltem 6 may be placed, for instance, in receptacles, i.e
tubeless test carriers, conforming to DIN 58948, Part 13.

With regard to Section 7.3

‘Routine tests shall comprise a review of the disinfection pro-
cess used to disinfect the system at the end of each operating
cycle with the aid of physical parameter measurements.

In non-stationary systems, the end of an operating cycle ma-
be equivalent to the changeover to another source of waste. T-
cover this contingency as well as any malfunctions, an auto
matic disinfection cycle shall be provided.

Each sanitiser shall be equipped with a comprehensive set ¢
control and monitoring instruments and equipment to ensur
the safety of the process. Routine test intervals shall be lai
down in the homologation test report. In this context, it is ¢
importance to note that the information leaflet published t
LAGA calls for inspecting waste disinfection systems at thret
month intervals. .

Whenever necessary, due allowance should be made for th
results of CEN TC 102 (requirements as per pr EN 285).

w
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ZURDISKUSSION / FOR DISCUSSION

Entsorgung von infektiosem Abfall aus medizinischen Einrichtungen

— eine kritische Betrachtung

The Disposal of Infectious Waste Generated by Medical Care Facilities

— A Critical Analysis

H.-P. Werner* und A. Kramer

7Zum Thema . Entsorgung von infektidsem Abfall aus me-
dizinischen Einrichtungen® hat der Vorstand der DGKH
eine pragnante Stellungnahme gegeben (1), die aufgrund
ihrer konzentrierten Form der Darstellung nach unserer
Auffassung einer ausfihrlichen Erlduterung bedarf. Da-
mit ist zugleich die erneute Anregung zur Diskussion
beabsichtigt.

Das erscheint uns deshalb so wichtig, da die gesetzlichen,
halbamtlichen oder nach dem ,Stand des Wissens" und
dem ,Stand der Praxis* besiehenden Regelungen, Emp-
fehlungen bzw. Meinungen einen Ermessens- und Hand-
lungsfreiraum offen lassen, der allein zu Lasten des Ver-
ursachers des Abfalls, also des Krankenhauses oder der
Arztpraxis, geht. Durch die Diskussion auf europdischer
Ebene wird diese Unsicherheit noch weiter verstirkt (2).
Die gegenwirtige Situation ist dadurch gekennzeichnet,
daB die Krankenschwester bzw. der Arzt am Ort der
Abfallentstehung zu jedem Zeitpunkt mit der vollen Last
der medizinischen und juristischen Verantwortung eine
Einteilung des Abfalls nach den wahren Gefdhrdungen
beim inner- und auBenbetrieblichen Transport bis zur
Deponie bzw. Verbrennung vornehmen miissen (vgl
Tab. 1). Diese Entscheidung wird ihnen insofern sehr
erschwert, als zu dieser Thematik die unterschiedlich-
sten Auffassungen publiziert werden, Geschiftsinteres-
sen die Meinungsbildung beeinflussen und in einigen
Bundesiindern der Inhalt des LAGA-Merkblatts (11) fiir
verbindlich interpretiert wird, so daB eine ,falsche” Ab-
fallzuordnung vor Ort juristische Konsequenzen nach
sich ziehen kann. Da die Risikoeinstufung einen deutli-
chen Ermessensspielraum freilifit, wie es nicht nur die
nachfolgenden Erlduterungen veranschaulichen, son-
dern wie es auch in dem Rundtischgesprdch am 24. 9.
1992 in Greifswald deutlich wurde (1) und uns vor und
nach der Greifswalder Veranstaltung durch die unter-
schiedlichsten Anfragen aus der Praxis bestdtigt wird,
médchten wir mit diesen Uberlegungen erneut zur Diskus-
sion herausfordern, zugleich mit dem Hinweis, daf die
nachfolgende kritische Betrachtung in eigemer Verant-
wortung erarbeitet wurde, Es ist jedoch beabsichtigt,
eingehende Stellungnahmen und Argumente dem Vor-
stand der DGKH zur Analyse und zusammenfassenden
Stellungnahme zu {ibergeben. Dieser wird diese Stellung-
nahme an die entsprechenden EG-Arbeitsgremien wei-
terleiten, um so die Harmonisierung auf europédischer
Ebene zu unterstiitzen.

lfrof, Dr. H.-P. Werner, Landeshygieneinstitut Mecklenburg-Vorpommern.
schwerin, BornhévedsiraBe 78. 19053 Schwerin:

Praf. Dr. med. habil. A. Kramer. Institut fiir Hygiene und Umweltmedizin der
Moritz-Arndt-Universit, Hainsirae 26, 17493 Greilswald

Number 10

The disposal of infectious waste generated by medical
care facilities has been the subject of a concise comment
(1) by the DGKH (Deutsche Gesellschaft fiir Krank-
enhaushygiene = German Society for Hospital Hygiene:
which we believe necessitates further detailed explana-
tion because of its condensed form. At the same time. it is
our intention to revive the debate on the subject.

We believe this to be particularly important since current
regulations, recommendations, and/or opinions which
may be law, or semi-official, or based on the 'state of
research’ or the 'state of the art’ leave a great deal of
scope for judgement and action, solely at the expense of
the generators of the waste, i.e. hospitals or medical
surgeries. This uncertainty is further confounded by the
debate currently going on on the European plane (2). The
present situation is characterised by the fact that nurses
and/or physicians who happen to be at the site where
waste is generated are fully accountable at any time, both
medically and legally, for sorting the waste generated
according to the genuine hazard it represents during
transport both inside the institution and outside on the
way to the refuse tip or incineration plant (cf. Table 1).
Decisions in these matters are extremely difficult because
very divergent opinions are being published on this sub-
ject, since the formation of these opinions is influenced by
business interests, and because in some of our Federal
States the LAGA (Linder-Arbeitsgemeinschaft Abfall =
State Government Working Group on Waste) instructions
(11) are regarded as binding so that any 'incorrect’ grad-
ing of waste on site may have legal consequences, the
risk assessment leaving considerable scope for personal
judgement. This emerges not only from the discussion
below but was made quite clear in the course of the
Greifswald Round Table on September 24, 1992 (1).
Furthermore, it has been confirmed by a number of
enquiries that reached us from medical practitioners
both before and after the Greifswald conference. This
being so, we should like to initiate a renewal of the
general debate by these present considerations. At the
same time, we should like to state that the critical com-
munication which follows was written by us on our own
account. It is our intention, however, to present any
comments and arguments we may receive to the DGKH
Board for analysis. The Board will then submit these with
its own comments and summary to the relevant EC com-
mittees in order to assist in the ongoing harmonisation on
the European plane.

To facilitate orientation, the subject has been subdivided
into its major constituent elements in the following dis-
cussion. The aspect of patient and staff protection will not
be covered.
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LUR DISKUSSION

1 The Federal Epidemics Act (3)

Section 10 a (1): If an object has been contaminatec

Um die Zuordnung zu erleichtern. ist die Ausarbeitung in

tienten- und Personalschutzes werden hier nicht erdrtert.

I
die wesentlichen Bereiche untergliedert. Aspekte des Pa- ‘
|

1 Bundesseuchengesetz (3)

§ 10 a (1): Wenn Gegenstdnde mit Erregern melde-
pflichtiger iibertragbarer Krankheiten behaftet sind
oder wenn das anzunehmen ist und dadurch eine
Verbreitung der Krankheit zu befiirchten ist, sind die
notwendigen MaBnahmen zur Abwendung der hier-
durch drohenden Gefahren zu treffen [. . .]

§ 10 a (2): Bei nicht meldepflichtigen libertragbharen
Krankheiten kdnnen Mafnahmen nach Absatz 1 ge-
troffen werden, wenn diese Krankheiten in epidemi-
scher Form auftreten oder nicht nur vereinzelt bosar-
tig verlaufen.

Amtliche Begriindung (Auszug)

[...] es handelt sich um Bek&mpfungsmafBnahmen,
die an das Auftreten eines meldepflichtigen Falles
ankniipfen. In Absatz 2 ist allerdings einem prakti-
schen Bediirfnis entsprechend der Grundsatz durch-
brochen. daB SchutzmafBnahmen nur in meldepflichti-
gen Féllen angeordnet werden diirfen.

Erlduterungen zu § 10 a

[.. .] Es sind ,die notwendigen MaBnahmen"” zu tref-
fen. Damit sind die zustindigen Behérden in ihrem
Beurteilungs- und Ermessensspielraum nicht mehr so
gebunden wie nach der alten Fassung. [Dies] setzt bei
den Behorden ein erhebliches Maf3 an Fachwissen
voraus, [...] Leider hat die Erfahrung gezeigt, daf
~liberschiefiende” MaBnahmen gelegentlich nicht des-
wegen angeordnet werden, weil die Behdrde sie aus
fachlichen Griinden fiir notwendig halten, sondern
weil die , verdffentlichte Meinung " sie auffordert, ,sich
etwas einfallen zu lassen”, [...] aber auch manche
anderen MaBnahmen, so .eingefahren” sie auch sein
mdogen. sollten immer wieder im Lichte besserer wis-
senschaftlicher Erkenntnisse darauf gepriift werden,
ob sie noch zweckmiBig und notwendig sind.

Nach dem Wortlaut des § 10 a muB das Vorhanden-
sein von Krankheitserregern alleine keine MaBnahme
auslosen - es mufl auch ein Auftreten oder Verbrei-
tung der Krankheit zu befiirchten sein.

§ 10 c: Bei behdrdlich angeordneten Entseuchungen
und Entwesungen diirfen nur Mittel und Verfahren
verwendet werden, die vom Bundesgesundheitsamt
[...] auf Brauchbarkeit geprift und in eine zu ver-
offentlichende Liste aufgenommen sind.

Amtliche Begriindung

Die Listen erlangen insoweit Verbindlichkeit. als bei
den behdrdlich angeordneten Entseuchungen, Entwe-
sungen und Entrattungen nur die darin aufgefilhrten
Mittel und Verfahren verwendet werden dirfen. Es
besteht indessen kein Priifzwang und auch kein Aus-
schlyf? der iibrigen Mittel vom Verkehr.

In dem Rundtisch-Gespriich (1) wurde hervorgehoben,
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with pathogens of a notifiable infectious disease or -
this is to be assumed and if it is to be feared that the
disease may spread in consequence, all steps neces-
sary to avert the resultant dangers shall be taken [. . .

Section 10 a (2): In the event of a non-notifiable infec-
tious disease being detected, steps conforming tc
Paragraph 1 may be taken if the disease in questior
either occurs in epidemic form or takes a maligr
course relatively frequently,

Excerpt from the Legal Intent

[. . Jthese are disease control measures predicated or
the detection of a notifiable disease. To meet a genuine
need, however, Paragraph 2 partially suspends the
principle that protective measures may be institutec
only after the detection of a notifiable disease.

Explanations Concerning Section 10 a

[...] 'all steps necessary’ must be taken. Thus. the
scope of judgement and opinion left to the authorities
in charge is no longer circumscribed as closely as ir
the previous version. [This] presupposes that the
authorities have a considerable amount of expertise.
[...]1 Unfortunately, experience teaches us tha:
‘extravagant’ measures are instituted occasionally
not because they are thought to be necessary for
scientific reasons, but because the authorities ir
charge were challenged by ‘published opinion’ tc
‘come up with a few good ideas’, [...] but there it
quite a number of measures of whatever kind which.
'well-established” though they may be, should be
routinely reviewed in the light of advanced scientific
findings to establish whether they are still meaningfu.
and necessary.

According to the letter of Section 10 a, the mere detec-
tion of pathogens in itself does not constitute sufficien:
justification for taking action; there must be reason tc
fear the occurrence or the spread of the related dis-
ease.

Section 10 c: In any officially instituted decontamina-
tion or fumigation campaign, only those agents anc
procedures shall be used that have been validated bs
the Federal Health Office (Bundesgesundheitsamt =
BGA) and included in a list to be published soon.

Legal Intent

Said lists shall be binding in so far as only the agents
and procedures included in there may be employed ir
officially instituted decontamination, fumigation, or
extermination campaigns. Notwithstanding this.
unlisted agents are neither subject to mandatory test-
ing, nor are they banned.

It was emphasised at the Round Table (1) that the Federai
Epidemics Act and the BGA listing of procedures (7}
which is founded upon this Act applies exclusively tc
measures instituted by Medical Officers to counterac:
specific diseases and is not designed to regulate preven-
tive hospital routines.

This problem has been described in some detail by J.
Peters of the BGA in Berlin (4).
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FOR DISCUSSION

belle 1:
finition der Abfélle der Gruppen A. Bund C

ich J. Peters (4))

Table 1:
Definition of waste categories A, B. and C
{According to J. Peters (4])

uppe A: Abfélle. an deren Entsorgung aus infektionspriven-
tiver und umwelthygienischer Sicht keine besonde-
ren Anforderungen zu stellen sind:
— Hausmill und hausmillihnliche Abfélle [. . .]
— Desinfizierte Abfille der Abfaligruppe C
- Hausmilldhnliche Gewerbeabfille
-~ Kiichen- und Kantineabfille

uppe B: Abfdile. an deren Entsorgung aus infektionspriven-
tiver Sicht innerhalb der Einrichtungen des Ge-
sundheitsdienstes besondere Anforderungen zu
stellen sind:

— Mit Blut. Sekreten und Exkreten behaftete Ab-
fille wie Wundverbinde, Gipsverbidnde, Einweg-
wische. Stuhlwindeln und Einwegartikel ein-
schlieBlich Spritzen, Kantlen, Skalpelle

uppe C: Abfille. an deren Entsorgung aus infektionspraven-
tiver Sicht innerhalb und auBerhalb der Einrichtun-
gen des Gesundheitsdienstes besondere Anforde-
rungen zu stellen sind (sog. infektiése, ansieckungs-
gefdhrliche oder stark ansteckungsgefihrliche Ab-
fille):

— Abfille. die aufgrund § 10 a Bundesseuchenge-
setz behandelt werden miissen. Dies ist gegeben,
wenn die Abfélle mit Erregern meldepflichtiger
itbertragbarer Krankheiten behaftet sind und da-
durch eine Verbreitung der Krankheit zu be-
fiirchten ist.

— Versuchstiere . . .]

— Streuund Exkremente [. . .]

Category A: No specific requirements apply to the disposal of
this waste category from the viewpoint of infec-
tion prevention and environmental hygiene. [t
includes
— Domestic refuse and similar waste[. . .]
~ Disinfected waste of category C,
— Commercial waste akin to household refuse,

and

— Refuse from catering operations.

Category B: The disposal of this waste category is subject to
specific infection prevention requirements 10 be
observed in health care facilities. It includes
— Waste polluted by blood, secretions, and ex-

cretions, e.g.. bandages; plaster cass; dispos-
able linen: diapers; disposable products like
syringes, hypodermic needles. and scalpeis.

Category C: The disposal of this waste category is subject 1o
specific infection prevention requirements to be
observed both inside and outside of health care
facilities (infectious, hazardous, and highly ha-
zardous waste). It includes
- waste that must be handled in conformance
with Section 10 a of the Federal Epidemics
Act. This is, in fact, any waste contaminated
with pathogenes of notifiable infectious disea-
ses. provided that a spread of the disease is to
be feared,

— Laboratory animals [. . .1,

— Litter and excrement [. . .].

B das BSeuchG bzw. die daraus abgeleitete Listung (7)
n Verfahren durch das BGA ausschlieflich fiir amis-

ztliches Vorgehen im Falle besonderer Erkrankungen
ranzuziehen ist, und fiir eine praventivmiBige Routine
Krankenhaus nicht vorgesehen ist.

tr differenziert stellte J. Peters, Bundesgesundheits-
1 Berlin, die Problematik dar (4).

f der Basis der Einteilung der Abfille nach den Grup-
1 A, B und C (Tab. 1, 5) hebt J. Peters hervor, ,daB
félle (Gruppe C), die aufgrund § 10 a Bundesseuchen-
setz dann behandelt werden miissen, wenn die Abfille
t Erregern meldepflichtiger iibertragharer Krankhei-
. behaftet sind und dadurch eine Verbreitung der
inkheitserreger zu befiirchten ist. Bei den Abfillen der
1ppe C ergibt sich die Notwendigkeit zusitzlicher An-
derungen (z. B. getrennte Sammlung, Desinfektion)

2

der Art der Krankheitserreger unter Beriicksichtigung
ihrer Ansteckungsgefihriichkeit,

der Uberlebensfihigkeit und

des Ubertragungsweges

dem Ausmaf und der Art der Kontamination
sowie
der Menge des Abfalles.”

r Interpretation des § 10 a im Bundesseuchengesetz
rd also eine Klassifizierung aus der Richtlinie (5) aus
m Jahre 1983 herangezogen. Da sich aber auch die
finition (5) des C-Abfalles auf den § 10 a BSeuchG
1zl sind auch [ir diese Richtlinie (5) die genannten
1schrinkungen und die ,.NVachgeschichte” heranzuzie-
2. Bereits diese Charakterisierung der Abfille der

nber [

Discussing the grading of waste by three categories, A. B.
and C (Table 1 [5]), J. Peters emphasised that “waste
belonging to category C must be handled in conformance
with Section 10 a of the Federal Epidemics Act if it is
contaminated by pathogens of notifiable infectious dis-
eases, and if it is to be feared that the pathogens may
spread. In handling waste of category C it may be neces-
sary to conform to certain special requirements like, for
instance, segregated waste collection and disinfection.
depending on

— the type of pathogen involved
as well as its virulence,
viability, and
path of transmission;

— the extent and type of contamination, and
— the quantity of waste involved.”

Thus, Section 10 a of the Federal Epidemics Act must be
interpreted on the basis of a classification from a Direc-
tive of 1983 (5). Since, however, the definition of C-
category waste (5) is also based on Section 10 a of the
Federal Epidemics Act, even this Directive must make
allowances for the qualifications quoted above as well as
for follow-up' contingencies. This characterisation of C-
category waste shows the great scope for personal judge-
ment which the process of grading allows. Over and
above the problems posed by the quantity of waste, by the
need to assess the extent of the contamination and — a
task impossible even to an expert — to quantify the patho-
gens. the question must he answered whether there is
reason to fear a spread of the pathogens. It is. therefore.
the "follow-up’ on which everything depends, and this is
why the DGKH stated in its communiqué:
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ZURDISKUSSION

Gruppe C zeigt den groBen Ermessensspielraum fiir die
7Zuordnung von Abfillen. Zu der Problematik der nicht
einmal fiir den Fachmann méglichen Quantifizierung der
Erregerfaktoren, des AusmaBes der Kontamination und
der Menge des Abfalles ist zusdtzlich die Frage zu kldren,
ob dadurch eine Verbreitung der Krankheitserreger zu
befiirchten ist. entscheidend ist folglich die .Nachge-
schichte. Deshalb ist der Mitteilung der DGKH (1) zu

entnehmen:

Die Organisation der Entsorgung von infektiosen Ab-
fillen muB sich nach der Verantwortbarkeit der zu
beriicksichtigenden Randbedingungen, d. h. also auch
abgestimmt auf die Vorgaben des jeweiligen Desinfek-
tionsverfahrens und den weiteren Verbleib des Abfal-
les bzw. einer eventuellen Nachsortierung richten. Sie
ist auf die Art und Qualitit der Deponie abzustimmen,
die Risiken der miBbriuchlichen Verwendung oder
einer Verletzung bei einem Sortiervorgang sind abzu-
klaren. Dabei ist insbesondere auch zu beriicksichti-
gen, daB die fir die alten Bundesldnder geltenden
Voraussetzungen von geordneten Deponien in den
neuen Bundeslindern zumeist noch nicht gegeben
sind. Unter dem Gesichtspunkt, daB in naher Zukunft
Deponien nur noch wertstoffvorsortierte Abfille an-
nehmen werden, muB durch die damit erforderliche
getrennte Sammlung beim Erzeuger zusétzlichen An-
forderungen an den Infektionsschutz Rechnung getra-
gen werden.

2 ,Ansteckungsgefihrlicher” Abfall

Die Charakterisierung nach der , Ansteckungsgeféhrlich-
keit” ist in dieser Diskussion zielfihrender, zumal sie
gleichzeitig die Frage nach den Faktoren der Mikroorga-
nismen und ihrer Menge sowie der Art des Ubertragungs-
risikos impliziert. Einigkeit besteht beziiglich der Frage
der Gefihrdung bei Verletzung und Kontakt mit kontami-
niertem oder méglicherweise kontaminiertem Abfall in-
nerhalb des Krankenmhauses, einschlieBlich Transport
und Lagerung. Dies gilt gleichermaBen fiir Abfélle der
Gruppe B und C der Richtlinie (5).

Beurteilt man jedoch die Ansteckungsgeféhrlichkeit hin-
sichtlich des spiteren Verbleibs von Abfillen aus dem
Krankenhaus und medizinischen Einrichtungen zu-
néchst nur in bezug auf die Art der Kontamination unter
der Prdmisse einer Entsorgung auf einer geordneten,
zugelassenen Deponie, so muB man schon besondere
Situationen annehmen, um ein Risiko durch die in Ta-
belle 2 aufgelisteten Krankheitserreger abzuleiten. Unab-
hingig davon ergibt sich die Frage, warum Erkrankun-
gen, fiir die zooanthropogene Erregerzirkulationen bzw.
natiirliche Reservoire bekannt sind, wie Newcastle Di-
sease, Y. enterocolitica, Tierpocken (z. B. Katze) oder
Campylobacterinfektionen, nicht beriicksichtigt sind.

Aus dem Kopf der Tabelle 2 ist der Ermessensspielraum
durch die Erkldrung ,zugeordnet werden soll” ersicht-
lich. Bei dieser Uberlegung ist stets an die vorgenannten
Faktoren, wie Art der Krankheitserreger, Uberlebensfi-
- higkeit, Ubertragungsweg, Ausmaf und Art der Kontami-
nation und Menge (bzw. Relation) des Abfalles zu denken.
In bezug auf diese Faktoren erscheint es aber auch pro-
blematisch, wenn die Abfille aus mikrobiologischen La-
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How the disposal of infectious waste is organised must
depend on the extent to which responsibility can be
assumed for the boundary conditions involved; in
other words, allowance must be made for the restric-
tions imposed by the disinfection process, for the
ultimate disposal of the waste, and for the possible
need for follow-up sorting. The organisation must
harmonise with the type and quality of refuse tip
available, and the risk of abuse as well as the risk of
injury during sorting need to be investigated. In this
context, it must be remembered that the orderly sys-
tem of refuse tips in the old Federal States is generally
not yet in place in the new States. Given the fact that,
in the very near future, refuse tips will not accept any
waste that has not been sorted for recyclable material.
and that this automatically calls for segregated collec-
tion, the originators of waste will have to implement
additional precautionary measures against infection.

2 ‘Infection Hazard’ of Waste

In this debate, it appears more sensible to characterise
waste by its ‘infection hazard’, particularly since this
implies the need to investigate the microorganisms, their
quantity, and the type of infection risk. There is general
agreement regarding the hazard related to injuries or to
the handling of genuinely or possibly contaminated waste
in a hospital in transport and storage. The same applies
to waste belonging to categories B and C as defined in the
Directive (5).

Now, postulating that waste generated by hospitals and
medical care facilities is disposed of in an orderly, regis-
tered refuse tip, one would have to construe rather extra-
ordinary scenarios in an attempt to assess the infection
hazard of disposed hospital waste to assume that there is
indeed a risk of becoming infected by any of the patho-
gens listed in Table 2. Quite apart from this, the question
remains why no consideration has been given to diseases
with known zoo-anthroponotic pathogen circulations
and/or natural reservoirs like, for instance, Newcastle
Disease, Y. enterocolitica, animal (e.g. feline) smallpox.
or Campylobacter infection.

That there is indeed scope for personal judgement is
apparent from the caption of Table 2, which says “should
entail the inclusion of waste thus contaminated in categ-
ory C". In considerations of this nature, the factors named
above, i.e. type of pathogen, viability, path of transmis-
sion, extent and type of contamination, and quantity (or
relative quantity) of waste, should always be included. As
far as these factors are concerned, it appears problemati-
cal to equate microbiology lab waste with other category-
C hospital waste. For this reason, the DGKH Board made
the following recommendation:

Waste generated and contaminated in areas dedicated
to the breeding of pathogens should preferably be
subjected to thermal disinfection within the facility
itself. Should preference be given to external disposal
methods for economic reasons, any transport hazard
must be precluded. Materials that may possibly have
been contaminated in medical laboratories should be
treated in the same way for technical reasons. Con-
tainers that can be re-processed should be cleaned
only after thermal disinfection.
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FOR DISCUSSION

Tabelle 2:
Liaste der Infektionskrankheiten, bei denen der Abfall der Grup-

pe Czugeordnet werden soll*; hier: Anzahl der 1989 gemelde-
ten Erkrankungen (nach J. Peters (4))

Infektionskrankheit Zahl der 1989

Table 2:

List of those infectious diseases which should entail the inciu-
sion of waste thus contaminated in category C.*This table
shows the number of cases registered in 1989. (According 1o
J. Peters (4))

gemeldeten Disease Registered
Erkrankungen cases in 19§9

Brucellose 23 - Brucellosis 23
Cholera 1 Cholera 1
Diphtherie 4 Diphtheria 4
Jakob-Creutzfeldt-Krankheit ? Creutzfeldt-Jakob syndrome 9
Lepra ' 3 Leprosy 3
Maul- und Klauenseuche ? Foot-and-mouth diseasé ?
Meningitiden (je nach Erreger} 3029 Meningitic diseases (pathogen-related) 3029
Milzbrand 1 Anthrax 1
Paratyphus A, Bund C 124 Paratyphoid fever A, B, and C 12
Pest 0 Plague 0
Pocken 0 Smallpox 0
Poliomvelitis 2 Poliomyelitis 2
Q-Fieber 56 Australian fever 56
Rotz 0 Glanders 0
Tollwut 0 Rabies 0
Tuberkulose (aktive Form) (15 385) Tuberculosis (active form) 15 385
Tularimie 1 Tularemia

Typhus 204 Typhoid (enteric) fever 204
Virusbedingtes himorrhagisches Fieber 2 Virus induced haemorrhagic fever 2
Windpocken ? Chicken pox ?

* Die Tabelle enthélt gegeniiber der am 16. 1.11992 vorgestellten
Fassung Anderungen. Die Kommission fiir Krankenhaushygiene
und Infektionsprivention hat am 7. 2. 1992 heschlossen, daB bei
Virushepatitis B und bei den iibrigen Formen der Virushepatitis
Abfille — einschlieBlich Dialysefilter — nicht der Gruppe C zuge-
ordnet werden miissen.

boratorien den iibrigen Krankenhausabfillen der Grup-
pe C gleichgesetzt werden. Daher empfahl der Vorstand
der DGKH (1):

In Bereichen, in denen widmungsgemiB Krankheits-
erreger vermehrt werden, sind die dadurch kontarmi-
nierten Abfille als Methode 1. Wahl innerhald der
Einrichtung thermisch zu desinfizieren. Wird aus ko-
nomischen Uberlegungen eine externe Entsorgung ge-
wihlt, so sind die durch den Transport gegebenen
Gefdhrdungen auszuschlieBen. Méglicherweise konta-
minierte Materialien in medizinischen Laboratorien
sind aus organisatorischen Griinden gleichartig zu
behandeln. Im Falle von wiederaufbereitbaren Behilt-
nissen ist die Reinigung erst nach einer thermischen
Desinfektion durchzufiihren.

Ahnliche Uberlegungen ergeben sich bei Abfillen aus
'ogenannten gelben Dialyseabteilungen oder bei in gro-
Jen Volumina anfallenden Blut-Lésungs-Gemischen bei
ler Eigenblutherstellung, wobei hier vor allem eine In-
ektionsgefihrdung innerhalb des Krankenhauses ausge-
ichaltet werden musB. “

(ergleichbare Uberlegungen werden offenbar auf euro-
)discher Ebene diskutierr.

irundsétzlich anders ist die Ansteckungsgefihrlichkeit
on Abfillen der Gruppe B und C einzustufen, wenn die
Jeponie nicht gesichert ist oder sogar eine ,Wertstoff-
ortierung” durchgefithrt wird, Durch besondere Ar-
‘eitsschutzmafinahmen muf das Personal in Wertstoff-

‘umber 10

* This Table contains some changes compared to the version pre-
sented on January 16, 1992. On February 7, 1992, the Commis-
sion for Hospital Hygiene and Infection Prevention decided thar
waste — including dialyser filters - contaminated by viral
hepatitis B as well as by any other form of viral hepatitis is not 10
be included in Category C.

Similar considerations might apply to waste generated in
so-called 'yellow’ dialysis wards (for patients with con-
tagious hepatitis), or to the large volumes of blood-mix-
tures involved in the preparation of autologous blood.
with the added consideration that in this instance, any
risk of infection within the hospital must be eliminated.

It appears that similar considerations are being discussed
on the European plane.

The infection hazard associated with waste belonging to
categories B and C must be seen in a completely different
light, however, if the refuse tip is not safe or worse. if the
waste is routinely sifted through for recyclable material.
Special measures are already required to protect the staif
working in sorting plants from the multifarious hazards
involved in handling household refuse. Because of the
risk of contact or injury-related infection, the sorting even
of category-B hospital waste should be prevented. This
being so, the DGKH (1) had this to say: "Wherever disin-
fection procedures ‘cover only the waste generated by
certain specific wards or departments, the downstream
handling and tip disposal of the remaining waste should
allow for the resultant residual risk."

Waste from medical practices also presents a hazard of
infection, particularly when it is screened for recyclable
materials.

However, it must be pointed out clearly that there have
been no reports of documented damages resulting Jrom
waste which was properly disposed of.
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ZUR DISKUSSION

Sortieranlagen bereits schon vor den vielféltigen Risiken
im Umgang mit Hausabfillen geschiitzt werden. Eine
Sortierung von Krankenhausabfillen auch der Gruppe B
ist wegen des Risikos der Kontaktinfektion und der Infek-
tion nach Verletzung zu verhindern. Daher formulierte
die DGKH (1): ,Werden nur bestimmte Abfille aus einzel-
nen Bereichen desinfiziert, so ist bei den ibrigen das
Restrisiko bei der weiteren Behandlung und Art der De-
ponie zu beriicksichtigen.“ Insbesondere bei einer ,Wert-
stoff-Sortierung* stellen auch die Abfi]le aus drztlichen
Praxen ein Infektionsrisiko dar.

Jedoch ist klarzustellen, daf keine dokumentierten
Schdden iber ordnungsgemdf deponierte Abfille be-
kannt sind.

Bei all diesen offenen Fragen ist es nyr allzu verstindlich,
wenn eine Abhandlung im Bundesgesundheitsblatt (6) zu
diesem Thema mit der Forderung schlieft:

Die notwendigen MaBnahmen sind jeweils unter Be-
ricksichtigung der Gegebenheiten im Einvernehmen
mit dem zustdndigen Krankenhaushygieniker festzu-
legen.

3 Problematik der Einteilung der Abfélle im Krankenhaus

Haéchste Prioritit ist dem Schutz der Gesundheit und
der Verhiitung von Schiden bei Patienten, Personal
und Dritten einzurdumen. Aus der Beachtung ékologi-
scher und tkonomischer Aspekte diirfen sich fiir Pa-
tienten, Personal und weitere Bevélkerungsgruppen
keine Infektionsrisiken ergeben (1),

Im Krankenhaus werden die Patienten ungeachtet ihrer
Infektion im allgemeinen auf den Stationen unterge-
bracht, wo ihnen entsprechend ihrer Symptomatik eine
optimale Therapie erméglicht wird. Somit erfordert die
unterschiedliche Sammlung von Abfillen (geordnet nach
B oder C) besonderen organisatorischen Aufwand und
eine regelméBige Kontrolle. Hier stellt sich rasch die
Frage nach der Verantwortbarkeit und der Haftung. Dar-
Uber hinaus sind sehr differenzierte Anweisungen je
nach dem praktizierten Desinfektionsverfahren (siehe
Punkt 5) vom Personal zu beachten und die Einhaltung
zu kontrollieren.

Durch die Feststellung der DGKH soll auch betont wer-
den, daf sich das Einsparungspotential bei Personal- und
PatientenschutzmaBnahmen primir am Schutz der Ge-

sundheit und der Verhiitung von Schiden zu orientieren
hat.

4 Krankenhausabfall nicht gefdhrlicher als Hausmill?

Diese und shnliche F ormulierungen erscheinen nicht nur
in fachlichen Einschétzungen, sondern werden auch in
politischen Argumentationen gebraucht. Wenn man sich
auch die reale Ansteckungsgefihrlichkeit einer geordne-
ten Deponie ohne die Moglichkeit der Ausbreitung von
Sickerwasser in die Umgebung nur bei besonderen Situa-
tionen vorstellen kann (z. B. Verbreitung iiber Nagetiere
und Végel), impliziert die in der Uberschrift formulierte
Diktion eine Verharmlosung des Problems, die folgen-
schwer sein kann. Es soll vorausgeschickt werden, daf
Wir nicht den Eindruck erwecken wollen, da3 Kranken-
hausabfall gefihrlicher sei als Hausmiill. Jedoch kann
der UmkehrschiuB, daB -Krankenhausmiill* nicht ge-
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While all these questions remain unanswered, it is a}]
understandable that a discussion of the subject in
Bundesgesundheitsblatt (Federal Health Gazette; 6) ¢
cludes with this demand: o

What steps are actually necessary should be decic
in consuitation with the hospital epidemiologis:
charge, and in conformance with the loca) situatio

3 The Problem of Grading Waste in Hospitals

Maximum priority must be given to health protect:
and the prevention of injuries to patients, staff. a
others. Compliance with the demands of ecology a
economy is unlikely to produce any risk of infection -
patients, staff, and other population groups. (1)

In hospitals, patients are usually accommodated in the
wards where their symptoms can be treated best inc
pendent of their infections. Consequently, an extra eff.
Is required to supervise regularly the segregated colle
tion of waste (categories B and C). In this context, t
question of responsibilities and liabilities arises ve
quickly. On top of that, depending on the disinfecti.
process implemented, the instructions to be followed

staff (cf. Chapter 5) may be highly differentiated, a;
compliance must be supervised.

The above statement made by the DGKH is also meant
emphasise that whatever . potential savings can
implemented among the measures of protection for st:
and patients has to obey primarily the demands of heai
protection and injury prevention.

4 Hospital Waste - No More Dangerous than Househo:
Waste?

Opinions like this are to be found not only in expe

assessments but in political argumentation as we,

Granted that a genuine risk of infection may emana-

from a well-organised refuse tip — from which seepag
cannot spread to the environment — only in an unusy;
situation such as, for instance, the spread of germs b
rodents or birds, the statement in the heading of thi
Chapter implicitly plays down the gravity of the probler.
t0 an extent that may well be dangerous. Let us declar
right away that it is not our intention to create th
impression that hospital waste is actually more danger
ous than household refuse. On the other hand, there i
nothing in the known literature to suggest that th
reverse of the above postulate, that 'hospital waste' is no
more dangerous than ’housshold waste’, may b
regarded as true. Thus, even though it has been founc
that the total germ count is lower in medical surger
waste, bacteria of facultative pathogenicity and faeca
indicators have been found more frequently and in highe:
concentrations than in household refuse (12). Further-.
more, it has been established that in mixed householc
and surgery waste, trophogenic conditions may be s¢
favourable as to permit the microorganisms in the
surgery waste to proliferate under aerobic conditions.
and to persist for extended periods. It has even beer
demonstrated that pathogens have actually been carriec
out of a model refuse tip in seepage water (13), However.
the results of model investigations must not be overrated.
As already pointed out above, there have been no conclu-
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hriicher ist als .Hausmill“, aufgrund der bekannten
teratur auch nicht als bewiesen gelten. Wenn auch z. B.
_Abfillen aus Arztpraxen die Gesamtkeimzahl niedriger
ar als im Hausmiill, wurden fakultativ pathogene Bakte-
en und Fikalindikatoren hdufiger und in héherer Kon-
sntration als im Hausmiill gefunden (12). Ferner konnte
ar Nachweis erbracht werden. daf sich infolge giinsti-
sr trophogener Bedingungen im Gemisch mit Hausmill
ikroorganismen aus Arztpraxenabféllen unter aeroben
edingungen zwischenzeitlich vermehren und auch lén-
»r persistieren kdnnen. Dabei konnte sogar eine Austra-
ing der Erreger mit dem Sickerwasser aus einer Modell-
sponie nachgewiesen werden (13). Die Aussagekraft
»n Modellstudien darf aber nicht iiberbewertet werden.
lie bereits oben hervorgehoben, fehlen beweisende Stu-
ien iiber das AusmaB des Risikos bzw. nachgewiesene
-hiden.

| diesem Zusammenhang viel kritischer ist zu bewerten,
af} den iblicherweise von Mensch und Tier ahgegebe-
en Keimarten und deren Quantititen keine /ndikator-
inktion fur das Vorkommen von Erregern iibertragha-
or Krankheiten zukommt, deren Isolierung aber nur mit
-heblichem methodischen Aufwand mdéglich ist. Zur
eiteren Risikoabklirung erscheinen gezielte Untersu-
ungen in diese Richtung erforderlich.

as ist auch insofern bedeutungsvoll, als sog. B-Miill im
llgemeinen auf unterschiedliche Arten zwischengelagert
iird, bevor er auf die Deponie gelangt. Hierbei kdnnen
ch Infektionsgefihrdungen z.B. durch austretende
liissigkeit aus PreBcontainern, Zugang von Katzen, Vo-
eln bzw. u. U. auch des Menschen, ergeben, die wenig
eachtet werden.

Abfalldesinfektionsverfahren und ihre Voraussetzungen

1 der 1993 erschienenen Richtlinie ,Anforderungen der
Iygiene an die Abfallentsorgung” (5) wird empfohlen,
Jbfdlle der Gruppe C entweder zu verbrennen oder vor
er Endbeseitigung mit , gespanntem gesdttigtem Was-
erdampf™ zu desinfizieren. Selbstverstindlich sind flir
ie Desinfektion von Abfillen nur thermische Verfahren
u empfehlen. Voraussetzung fiir die Wirksamkeit des
Jampfes ist, daB die zu desinfiziernden Materialien bzw.
)berflichen vom Dampf zu erreichen sind. Neben dem
’erfahren der Luftentfernung und der Dampffithrung
tellen u. a. die Schichtdicke und die Verpackung der
\bfille den limitierenden Faktor dar. ob das Verfahren
ffektiv ist. Die Erfahrung lehrt, daB es meist nicht még-
ich ist, beispielsweise Matratzendesinfektionsverfahren
ir die Entseuchung von Abféllen anzuwenden. Jeden-
alls sind physikalische und biologische Uberpriifungen
ler Verfahren mit diesem Beschickungsgut sowie regel-
niBige Kontrollen erforderlich. Aus Haftungsgriinden ist
‘ine entsprechende Dokumentation zu empfehlen.

Jifenbar infolge der gestiegenen Nachfrage wurde erst-
nals in die 11. Ausgabe der Liste (7) des BGA eine
resondere Ziffer 3.4 ,Desinfektion von Abfillen” aufge-
lommen. Wie noch von J. Peters 1992 (4) festgestellt
vurde, erfolgt eine Aufnahme in die Liste nur dann.
venn die Verfahren in der Lage sind., den Abfall zu
lesinfizieren. ohne daB vor der Desinfektion umgefiillt,
iortiert, zerkleinert oder anderweitig rorbehandelt wer-
Ten muf3. Die Sorge galt also einer Keimverbreitung bei
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sive studies on actual damages or on the risk potential
entailed.

What is far more critical in this context is that neither the
species of microorganisms normally transmitted by
humans and animals nor the quantity in which they are
found may function as indicaters of the presence of
contagious disease pathogens. Besides, their isolation
requires considerable methodological effort. Targeted
investigation appears indicated in this context to clarify
the risk involved.

This aspectis of some importance in so far as so-called B-
category waste is normally stored for the interim in any of
a variety of ways before being finally sent to the refuse
tip. During that period, liquid seeping from compacted
material as well as the intrusion of cats, birds. or even
humans may give rise to infection hazards which gener-
ally go almost disregarded.

5 Waste Disinfection Processes and Their Preconditions

The Directive entitled 'The Requirements of Hygiene in
Waste Disposal’ (5) published in 1993 recommends that
category-C waste should either be incinerated or disin-
fected with 'saturated high-pressure steam’ before dis-
posal. It goes without saying that none but thermal pro-
cesses can be recommended to disinfect waste. If sieam is
to be efficacious, however, the steam must be able 10
reach all surfaces and/or materials that are to be disin-
fected. Next to evacuation and steam flow, it is the layer
thickness and packaging which, together with other fac-
tors, liriit the efficacy of the process. Experience shows
that. as a general rule, the disinfection systems com-
monly used to treat mattresses are not suitable for decon-
taminating waste. At all events, the efficacy of each pro-
cess should be established both physically and biologi-
cally in tests involving real-life waste loads, and regular
inspection should be mandatory. Besides, records should
be kept 10 avoid liability problems.

Apparently to meet a growing demand, the 11th edition
of the BGA list (7) now contains for the first time under
point 3.4 a separate item headed "Waste Disinfection’. As
J. Peters pointed out in 1992 (4), procedures are included
in this list only if designed to disinfect waste without any
need beforehand to transfer, segregate, shred, or pre-
treat it in any other way, the point being that germs
might spread during such pre-treatment. This risk is to
be rated higher in the treatment of waste from microbiol-
ogy laboratories than in normal hospital waste, while on
the other hand, it is present in the pre-treatment even of
categorv-B waste, whatever the pre-treatment mav be.

Now that the Directive concerning the validation of waste
disinfection procedures issued jointly by the BGA and the
German Federal Society for Hospital Hygiene has heen
published (8), it is generally admissible to employ sys-
tems in which the product is shredded before disinfec-
tion. Only by prior shredding is the accessibility of the
steam ensured which is the prerequisite for its efficacy.
Such a procedure has already been accepted for publica-
tion in the next issue of the BGA list.

If we assume that both processes, i.e. steam disinfection
without previous shredding and steam disinfection with
previous shredding, are indeed capable of safely disin-
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einer Vorbehandlung. Dieses Risiko ist einerseits hoher
bei der Behandlung von Abfillen aus mikrobiologischen
Laboratorien als aus dem normalen Krankenhausbereich
einzuschitzen und andererseits bei allen Vorbehand-
lungstechniken auch von Abfillen der Gruppe B gegeben,

Mit der Verdffentlichung der Richtlinie des BGA und der
Deutschen Gesellschaft fiir Krankenhaushygiene zur Prii-
fung von Abfalldesinfektionsverfahren auf Wirksamkeit
(8) sind nun auch prinzipiell Verfahren méglich, in wel-
chen in der Anlage vor der Desinfektion eine Zerkleine-
rung erfolgt. Erst durch die vorherige Zerkleinerung wird
die Zuginglichkeit fiir den Dampf als Voraussetzung fiir
die Wirksamkeit gesichert. Ein derartiges Verfahren
wurde bereits fiir die Aufnahme in die néchste Liste
durch das BGA akzeptiert.

Setzt man die Eignung der beiden Verfahren, Dampfdes-
infektion ohne vorherige Zerkleinerung und Dampf-
desinfektion nach vorheriger Zerkleinerung, zur sicheren
Desinfektion kontaminierter Abfille und deren regelmi-
Bige Kontrolle voraus, erscheinen die folgenden Schlug-
folgerungen naheliegend:

Bei ersteren Verfahren, Dampfdesinfektion ohne vorhe-
rige Zerkleinerung, ist die Wirksamkeit entscheidend von
den Personen abhingig, die die einzelnen Abfille voll-
stindig zugdngig fiir den Dampf entsorgen und verpak-
ken miissen. Somit wird die Haftung auf diese Personen
Ubertragen. Dies scheint beispielsweise delegierbar auf
qualifiziertes Personal in Laboratorien, ist jedoch fraglich
fir alle Personen im Krankenhausbereich, die mit der
Entsorgung z. B. im Stationsbereich beschéftigt sind. Die
bei solchen Verfahren erforderlichen Voraussetzungen
sind umfangreich und der Bedienungsanleitung zu ent-
nehmen. Der Hersteller derart gelisteter Verfahren ist
(laut Auskunft aus dem BGA fiir einen externen Entsor-
ger) verpflichtet, die Auflagen dem Kunden auf Anfrage
mitzuteilen und in die Bedienungsanleitung aufzunehme-
n.

In die Bedienugnsanleitung sind beziiglich der Art des
Abfalles und seiner Verpackung folgende Hinweise auf-
zunehmen:

Die Krankenhausabfille sollen in geeigneten Sicken ver-
packt in die Desinfektionskammer gegeben werden. Die
Sécke sollen ein Fassungsvermégen von nicht mehr als
70! haben. Das zu desinfizierende Gut muf fir den
Dampf direkt zugdnglich sein. Deshalb diirfen die zur
Sammlung der Abfille verwendeten Sdcke sowie die
Hilllmaterialien nicht hermetisch verschlossen sein, es
sei denn, sie sind so beschaffen, dag sie wihrend der
Vorvakuumphasen zerreifen bzw. platzen. In diesen Fil-
len darf die Kammer nur bis zy ca. 70% ihres Nutzrau-
mes beladen werden. Mikrobiell kontaminierte Hohl-
riume in den zu desinfizierenden Gegenstidnden miissen
dem Dampf frei zugénglich sein. So miissen z. B. bej
kiinstlichen Nieren: die AnschluBstutzen offen sein. Be-
hélter, insbesondere Flaschen, diirfen nur dann herme-
tisch verschlossen sein, wenn sie Wasser enthalten. Die
Gesamtmenge an Fliissigkeit pro Behilter bzw. Flasche
darf nicht mehr als 0,5 | betragen. Bei gréferen Einzel-
volumina von Fliissigkeiten hzw. entsprechenden Objek-
ten ist die Steigezeit (Anwirmungszeit) im Einzelfall zu
ermitteln und bei der Einwirkungszeit zu beriicksichti-
gen.
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fecting contaminated waste, and if we further assy
that these processes are subject to regular inspection, -
following conclusions suggest themselves:

The efficacy of the first-named process, i.e. steam dis
fection without previous shredding, depends largely

those who gather and package waste so that it is acce
ible to the steam flow. Consequently, these people a
bear the burden of liability. While this function co-
conceivably be delegated to qualified laboratory staff ;-
questionable whether it could be discharged by all th¢
hospital employees who normally handle the disposa;
waste in wards or elsewhere. The requirements impos
by these-processes, which are listed in the releve
operating instructions. are rather voluminous. Accordj
to information received from the BGA by an independe
disposal operator, the manufacturers of BGA-listed s:
tems are obligated to inform customers about the
Tequirements on request, and to include them in th,
operating instructions. ’

Operating instructions should contain the followi:
information about waste types and their packaging:

Hospital waste should be Packaged in suitable sac
before being placed in a disinfection chamber. Sa
Ccapacities should not exceed 70 litres. The stearmn mu
impinge directly on the product to be disinfected, Tt

“being so, the sacks or wrappings used in packagi:

should never be sealed hermetically unless they a:
designed to tear or burst open during the prelimina
evacuation phase, in which instance the chamber shoy
not be loaded to more than 70% of its rated capacity. A:
microbially contaminated lumina must be freely acces
ible to the steam flow. Thus, for instance, it should :
assured that the connecting nozzles of artificial kidne-
are kept open. Containers and particularly bottles shou
be hermetically sealed only if they contain water, T}
total quantity of liquid in a container or bottle must n
exceed 0.5 litres. Whenever greater volumes of liqu
and/or voluminous objects are to be disinfected, pressu:
build-up (warm-up) periods should be investigated
each individual instance and exposure times adjuste
accordingly.

Cooling periods should be set to ensure that no exp/
sions due to delayed boiling occur as the disinfectic
chamber is emptied.

In the last-named process, in which waste is shredde
before disinfection, the above-named conditions need n
be observed by hospital staff. It is merely necessary -
implement adequate protection measures upstream
the disinfection system and in the event of a syste.
shutdown,

Depending on the type of waste, perfect hygiene must t
assured in transport and storage inside as well as outsic
of the hospital. Whenever microbiology-lab waste mu
be stored for collection by a disposal operator, enhance
Precautionary measures are indispensable.

6 The Applicability of Recommendations

Both the applicability and the obligatory character of th
Federal Epidemics Act and the BGA list have been discus
sed in detail in Chapter 1.
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Die Abkiihlzeit ist so zu bemessen, daB es beim Entladen
der Desinfektionskammer nicht zu einer Explosion in-
folge von Siedeverziigen kommen kann.

Bei dem zweiten Verfahrenstyp, also mit Zerkleinerung
vor der Desinfektion in der Anlage entfallen diese Aufla-
gen fiir die Personen im Krankenhaus, hier sind entspre-
chende SchutzmalBnahmen im Bereich vor der Desinfek-
tion und bei Betriebsstillstand zu sichern.

In jedem Fall sind der Transport und die Lagerung auch
innerhalb des Krankenhauses, abgestimmt auf die Art
der Abfille, hygienisch einwandfrei zu sichern. Werden
Abfille aus mikrobiologischen Laboratorien fiir die Ab-
holung durch einen externen Entsorger gelagert, so sind
hihere Sicherungsvorkehrungen erforderlich.

6 Verbindlichkeit von Empfehlungen

Auf die Zustindigkeit und die daraus abgeleitete Ver-
bindlichkeit des Bundesseuchengesetzes und der Liste
wurde ausfithrlich unter Punkt 1 eingegangen.

In einer Standortbestimmung definierte 1992 X.-D. Za-
strow, Leiter der Richtlinien-Kommission am BGA. den
Stellenwert der ,Richtlinie fiir Krankenhaushygiene und
Infektionsprdvention® folgendermaBen: .Die Richtlinie
fiir Krankenhaushygiene und Infektionsprdvention des
Bundesgesundheitsamtes ist weder Gesetz noch eine
Verwaltungsvorschrift. Sie stellt eine' Empfehlung des
Bundesgesundheitsamtes nach einem Konsens von be-
sonders qualifizierten Fachleuten dar* (9). Auch Schnei-
der (10) bewertet die Richtlinie als Empfehiung maBge-
bender Fachleute auf diesem Gebiet. Eine rechtliche Ver-
bindlichkeit kann BGA-Richtlinien mit Veréffentlichungs-
zeitpunkt nicht beigemessen werden (10).

Das ,Merkblatt iiber die Vermeidung und die Entsorgung
von Abféllen aus éffentlichen und privaten Einrichtungen
des Gesundheitsdienstes” der LAGA-AG baut auf der
Richtlinie und dem BSeuchG auf. Problematisch wird dies
jedoch in den Ladndern, in welchen diese Ausarbeitung als
»verbindlich” interpretiert wird,

7 AbschluBbemerkung

Mit diesen Uberlegungen wollen die Autoren die Fortset-
zung der Diskussion iiber Abfille aus dem Krankenhaus
und medizinischen Einrichtungen anregen.

Die kritische Betrachtung der derzeitigen Situation zeigt,
daf3 der Ermessens- und Handlungsspielraum und die
zahlreichen offenen Fragen nicht als Rechtsgrundlage
dienen kénnen. Hier bedarf es einer transparenten Fach-
diskussion, aus der die allenfalls erforderlichen MaBnah-
men abzuleiten sind, die ein relevantes Ausmaf an Quali-
tatssicherung bieten sowie die mit der Entsorgung ver-
bundenen finanziellen Belastungen fiir die Krankenhéu-
ser und medizinischen Einrichtungen wesentlich stirker
beriicksichtigen.

Die Erfahrung lehrt, daB auch auf europiischer Ebene
nur mit stichhaltigen Argumenten ein Konsens zu errei-
chen ist. |

Number 10

In a 1992 paper describing the position of the BGA, K.-D.
Zastrow, Head of the BGA Directive Commission, defined
the significance of the 'Directive for Hospital Hygiene and
Infection Prevention’ as follows: “The BGA Directive for
Hospital Hygiene and Infection Prevention is neither
legal nor regulatory in character. It is a recommendation
made by the BGA which is based on the agreed opinion of
highly qualified experts” (9). Schneider (10) agreed. inter-
preting the Directive as a recommendation by leading
experts in the field. Therefore, BGA Directives could not
be said to be legally binding after publication (10).

The 'Instructions Concerning the Avoidanceé and Disposal
of Waste Generated by Public and Private Health Service
Institutions’ promulgated by the LAGA Working Group is
based both on this Directive and on the Federal
Epidemics Act. However, this raises problems in all those
Federal States where the former is regarded as "binding’.

7 Concluding Remarks

In publishing these considerations, it is the intention of
the authors to instigate a renewal of the debate about the
disposal of waste generated by hospitals and medical
care facilities.

The critical analysis of the current situation shows that
the considerable scope for action and personal judgement
and the many unanswered questions cannot serve as a
legal basis. A transparent professional discussion is
needed. This discussion is to be the foundation from
which requisite measures will have to be derived, pre-
senting a pertinent degree of quality assurance as well as
taking into due account the financial burden associated
with waste disposal for hospitals and medical care
facilities.

Experience teaches us that only well-founded arguments
will bring about a consensus, on the European plane as
elsewhere, ]
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~HYBASE v, 3 ~
das Hygienebefunddatensystem” 1992/1993

K&L Konzepte

Unternehmen fiir medizinische Software und Hygiene
An der Palmweide 53

D.44227 Dortmund

Tel.: 02 31/97597 41

Fax: 0231797597 10

Rechnertyp: PC-AT 386 und kompatibel mit 4 MB Hauptspe
cher und 8 MB [reiem Plattenspeicher

Betriebssystem: MS-DOS 5.0 MS-WINDOWS 3.1

Mit HyBASE ~ einem Hygienebefund-Datensystem ~ steht klir
schen Pinrichtungen (ab ca. 180 Betten) ein leistungsfihig
Softwarepaket zur Verfiigung, das hilft einerseits den stdnc
steigenden Forderungen an die Qualitdtssicherung gerecht :
werden und andererseits die Kosten des Hygleneapparates ¢
zielt zu senken.

Aus einer Basisversion. die ein Team aus Arzten und Schw
stern programmierte, entwickelte die Firma K&IL Konzepte e
professionelles Programm, das dem praktischen und klinische
Bedarf optimal angepaBt werden kann.

HyBASE umfaBt eine komplette Hygiene- und Patientenbefun
Datenverwaltung und bietet eine Vielzahl von statistischen Au
wertungsmoglichkeiten in allen Bereichen eines Krankenha
ses. Das heiBt, HyBASE kann vom Pflege-, Hygiene-, Verw:
tungs- und #rztlichen Personal genutzt werden, Das {ibersicht
che Textbild und die eindeutigen Arbeitsangaben erleichtern ¢
Einarbeitung in das System. Frei definierbare Arbeitsabldu
und eine individuelle Gestaltung von Stammdaten erlauben
derzeit eine Anpassung an die jeweiligen klinisch-spezifisch.
Bediirfnisse. PaBwortschutz, Benutzerrechte, Logikeinstellu
gen sowie hausinterne Informationen lassen sich dabei beliek
festlegen und verdndern.

Im Bereich Hvgiene unterstiitzt HyBASE iiber erstellte Auswe
tungen die Erfillung der vom Gesetzgeber teilweise gefordert:
Aufzeichnungs- und Nachweispflichten, wie z, B.

~ Art und Anzah! aller im Krankenhaus erworbenen Infekt
nen

~ Dokumentation nosokomialer Infektionen und der gefunc
nen Erreger

— Statistik iiber durchgefiihrie hygienerelevanten Unters
chungen.

Die Erfassung von Erregern und ihrer Resistenzen ermaglic
im klinisch-therapeutischen Bereich einen gezielten Einsatz v
Antibjotika und eine Optimierung des Antibiotikaregimes, w
auch unter Kostenaspekten interessant ist.

Das Aufitreten nosokomialer und nicht-nosokomialer Erreg
kann sowohl global als auch stationsbezogen ausgewertet we
den. Das Pflege- und Hygienepersonal wird durch entfallen
Schreib- und Auswertungsarbeiten entlastet.

In dem Aufgabenbereich der Hygiene- und Desinfektionsp.
nung ist HyBASE dariiber hinaus mit HyPLAN, einem Hygier
planungssystem, ergdnzbar.

Als sehr benutzerfreundlich ist auch die Entwicklung auf eine
Personalcomputer unter MS-WINDOWS 3.1 zu nennen. spezie
Kenntnisse im Umgang mit PCs sind nicht erforderlich.

Abgerundet wird der positive Eindruck dieses empfehlensw:
ten Softwarepakets durch den kostengiinstigen Preis und d
umfangreichen Service durch die Firma K&L Konzepte.

B. Rither, Schwe!
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Foreword

This European Standard has been prepared by Working Group 2 and 3 of CEN/TC 102
wSterilizers for Medical Purposes" under a mandate given to CEN by the Commis-
sion of the European Communities and the European Free Trade Association and it

supports essential requirements of EC Directives.

This European Standard specifies requirements and the relevant tests for large
steam sterilizers. Specifications of requirements and tests for small steam ste-
rilizers as well as for sterilizers using other sterilants than steam are in

preparation by CEN/TC 102.

This European Standard does not spec1f1y requirements for the validation and
routine control of sterilization by moist heat. A European Standard specifying
requirements for the validation and routine control of sterilization by moist
heat was prepared by CEN/TC 204 “Sterilization of medical devices”, see EN 554
"Sterilization of medical devices - Method for validation and routine control of

steritization by moist heat”.
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Packaging materials and systems for medical devices which are
to be sterilized - Part 5: Heat sealable pouches and reel ma-
terials manufactured from paper and plastic film - Requirements

and tests
Quality systems; Medical devices; Particular requirements for
the application of EN 29001

Electromagnetic compatibility (EMC); Generic commission stan-
dard - Part 1: Residential, commercial and light industry

Electromagnetic compatibility (EMC); Generic commission stan-
dard - Part 2: Industrial environment

Electromagnetic compatibility (EMC); Generic immunity stan-
dard - Part 1:; Residential, commercial and light industry

Electromagnetic compatibility (EMC); Generic immunity stan-
dard - Part 2: Industrial environment

Safety requirements for electrical equipment, controls and
laboratory use Part 1l: General requirements (IEC 1010-1+Al,

modified)

i

Stainless Steels -

Part 1: Technical delivery conditions for bars, wire rod and

forgings
Part 2: Technical delivery conditions for sheet/plate and

strip for general purposes
Part 3: Technical delivery conditions for sheet/plate and

strip for boilers and pressure vessels

IEC Standard voitages
Thermocouples - Part 2: Tolerances

Sound level meters (IEC 651:1979 + Al1:1993)
Industrial platinum resistance thermometer sensors

Integrating - averaging sound level meters (IEC 804:1985
+ Al1:1989)

Safety requirements for electrical equipment, controls and
laboratory use - Part 2: Autoclaves using steam for the
treatment of medical materials and for laboratory processes

Pipe threads where pressure-tight joints are not made on the
threads -~ Part 1: Designation, dimensions and tolerances

Acoustics -~ Determination of sound power levels of noise
sources - Survey method

Hexagon head screws - Product grades A and B
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3.15 equilibration time: Period which elapses between the attainment of the
sterilization temperature in the sterilizer chamber and the attainment of the

sterilization temperature at all points within the load.

3.16 fail safe: Attribute of sterilizer design, component or its associated
services that minimizes a possible safety hazard.

3.17 fault: Recognition by the automatic controller that the pre-set tycle va-
riables for the steritization cycle have not been attained.

3.18 holding time: Period for which the temperature of all points within the
sterilizer is held within the sterilization temperature band.

NOTE: The holding time follows immediately after the equilibration time.
The extent of the holding time is related to the sterilization temperature.

3.19 inoculated carrier: Carrier on which a defined number of test organisms
has been deposited (see EN 866-1). :

3.20 installation test: Series of checks and tests performed after installation
of the sterilizer in the place of use.

3.21 loading door: Door in a double ended sterilizer through which the sterili-
zer load is put into the sterilizer chamber prior to sterilization.

3.22 medical device: The definition given in EN 46001 applies.

3.23 non-condensable gases: Afr and other gases which will not condense under
the conditions of steam sterilization.

3.24 plateau period: Equilibration time plus the holding time.

3.25 pressure vessel: A collective term describing the sterilizer chamber,
jacket (if fitted), door(s) and components that are in permanent connection with
the sterilizer chamber.

3.26 reference measurement point: Reference point for which documented evidence
is available to demonstrate that it has a known relationship to the temperature
of the coolest part of the sterilizer chamber.

3.27 reference standard: Standard, generally having the highest metrological
quality available at a given Jocation or in a given organization, from which

measurements made there are derijved.

3.28 safety hazard: Potentially detrimental effect on persons or the surroun-
dings arising directly from either the sterilizer or its load.

3.29 small steam sterilizers: Steam sterilizer which is unable to accommodate a
steritization module.

3.30 sterile: Condition of a medical device that is free from viable micro-
organisms (see EN 556).

3.31 sterilization: Process undertaken to render a sterilizer load sterile.

3.32 sterilization cycle: Automatic sequence of operating stages performed in
a steritizer for the purpose of sterilization.

3.33 ster1lizat1on module: Rectangular parallelepiped of the dimensions
300 mm x 300 mm x 600 nm. ,
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NOTE 2: Because of the different types of sterilizers and the large
number of uses, it is not possible to specify detaiied requirements
for materials for specific appiications. The purchaser should provide
the manufacturer with information about the goods to be sterilized.

NOTE 3: Advice on the various combinations of materials is given in Annex A

4.3 Pressure equipment

4,3.1 Generail

4.3.1.1 The pressure equipment shall comply with EN ... (CEN/TC 54%)). This
European Standard is not yet available and until published the pressure equip-
ment shall comply with national regulations and standards applying in the coun-

try of intended use.
4.3.1.2 Stertlizers shall be provided with one or two doors.
4,3.1.3 The door seal shall be a replaceable component.

[t shall be possible to inspect and clean the surface of the door seal which co-
mes into contact with the sealing faces without the need to dismantle the door

assembly, ‘

4.3.1.4 After closing the sterilizer door, it shall be possible to open it wit-
hout having first to initiate a sterilization cycle.

4.3.1.5 Except in the case of a fault it shall not be possible to open a steri-
lizer door(s) during a sterilization cycle.

4.3.2 Double ended stertlizers

4.3.2.1 Except for maintenance purposes it shall not be possible
- for more than one door to be open at one time:
- to open the unloading door until a cycle complete indication is obtained;
- to open the unloading door if a Bowie and Dick test has been carried out.

4.3.2.2 The control used to start the sterilization cycle shall be located at
the loading side of the sterilizer.

4.3.3 Test Connections

4.3.3.1 If the sterilization cycle includes a vacuum stage, a test connection
in accordance with figure 1 shall be fitted to the sterilizer chamber or in a
pipe which is in direct connection with the sterilizer chamber (excluding vacuum
line). The test connectien which is used for the connection of a test instru-
ment shall be provided with a standard cap, marked VT (vacuum test) and sealed
with either an "0" ring seal or a flat seal.

'Y in preparation
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1.3.4 Insulating material

‘xcept where insulation would interfere with the function and operation of the
iterilizer, external surfaces shall be insulated to minimize heat transmission to
he environment such that the temperature of the outer surface of the insulating
iaterial does not exceed 55°C when tested in an environmental temperature of

23 = 2)°C.

.4 Framework and panelling

.4.1 Where the sides of the sterilizer are visible from the user area, thay
hall be enclosed with panelling. The manufacturer shall provide instructions

or the cleaning of the paneiling.

NOTE: The panelling should have a corrosion-resistant finish to the clea-
ning agents specified by the manufacturer.

4.2 The panelling of the sterilizer shall allow access for maintenance work
‘or examole, by the use of a special key, code or tool). Such panelling shall
! demountable. or the dimensions of any personal access shall be not less than
)0 mm wide and not less than 1500 mm high, and the access shall not be obstruc-
id.

NOTE 1: If the pressure equipment is housed in a frame, this frame should
not promote corrosion of the equipment.

NOTE 2: The access for maintenance should be positioned so that it will not
compromise the safety of either the product or persons.

4.3 The panelling shall be designed to provide a continuous contact with the
rfaces of the building in which it is installed when these surfaces are within
e tolerances given in tables ! and 2.

erilizers designed for incorporation into existing buildings, or purpose built
oms shall provide a continuous joint with adjacent surfaces when these are
thin the tolerances given in tables 1 and 2.
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5 Process components

5.1 Pipework and fittings
5.1.1 Pipe joints and fittings shall be both pressure-tight and vacuum-tight.

5.1.2 Except where this will interfere with the function of the sterilizer the
pipework for steam or water at a temperature greater than 60 °C shall be ther-
mally insulated to minimize heat transmission to the environment. The tempera-
ture of the outer surface of insulation material shall not exceed 55 °C when te-

sted in an environmental temperature of (23 + 2) °C (see 4.3.4).

NOTE: To minimize the formation of condensation cold water pipework should
be insulated.

5.1.3 At least one strainer shall be fitted on each service supply line upstream of

the first valve on the sterilizer for that service. The size of the strainer se-
lected shall prevent particles passing which would affect the correct operation

of the valve.

5.1.4 All control valves in the pipework shall be marked with permanent identi-
fication in relation to their functions (see 12.3).

NOTE: Reference numbers or written descriptions may be used.

U W W U U W W WV W v v

5.2 Generator for dedicated steam supply and for sterilizers where the steam
is generated in the sterilizer chamber

E’ 5.2.1 The pressure equipment used in a generator for dedicated steam supply
shall comply with EN ... CEN/TC 54%)). This European Standard is not yet availa-
ble and until published the pressure equipment shall be designed, constructed
and tested in compliance with national regulations and standards applying in the

country of intended use.

E’ 5.2.2 The feed water inlet shall be designed to'prevent back-syphoning into the
feed water system.

NOTE: This will normally require the use of a break tank which should be
made from material resistant to water at 100 °C.

E’ 5.2.3 The power requirements and the capacity of the steam generator shall be
sufficient to ensure that the steam demand specified for the sterilizer can be

9 met.
5.2.4 The manufacturer shall specify the quality of feedwater required. In -
E’ particular, the maximum hardness value, the range of pH and the conductivity

shall be specified (see 28.2 and table B.1).

Q 5.3 Air filter

ﬁ' 5.3.1 Where the sterilization cycle requires the admission of air into the
sterilizer chamber direct from the atmosphere, the air shall be admitted through

‘a filter.

E") in preparation

7
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f) steam pressure gauge if dedicated steam generator (fitted to thé steam
generator) is used.

NOTE 1: Some of these instruments may be required by IEC 1010-2-041.

NOTE 2: Items b) and d) may be combined.

NOTE 3: A pressure indicator for routine leak rate testing may
be required by the user.

6.1.3 Indicating devices
Sterilizers shall be provided with at least the following indicating devices:

a) visual display indicating “door(s) locked";
b) visual display indicating “in progress”;
¢) visual digplay indicating "cycle compléte“;
d) visual display indicating "fault® (see 7.2);
e) indication of ghe sterilization cycle selected;
f) sterilization cycle counter;
g) sterilization cycle stage indication.
NOTE: This may incorporate items a), b) and c).

The cycle complete indication shall be cancelled when the opening of the door
has been initiated.

6.1.4 Double ended stérilizer

Both ends of the sterilizer shall be provided with at least:
a) sterilizer chamber pressure indicating instrument;
b) visual display indicating “doors locked";
¢) visual display indicating "in progress’;
d) visual display indicating “cycle complete”;

e) visual display indicating “fault" (see 7.2);
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§.2.1.2 Moveable temperature sensors inside sterilizers

Wwhere a moveable temperature sensor and its wiring is located inside the steri-
1izer chamber, it shall be manufactured in such a way as to be temperature resi-

stant as well as pressure-tight, vacuum-tight and steam-tight.

6.2.1.3 Sterilizer chamber temperature indicating instrument

The sterilizer chamber temperature indicating instrument shall:

a)

k)

be either digital or analogue;

be graduated in degrees Celsius;

have a scale which includes the range 50 °C to 150 °C;

have an accuracy of at least t 1% over the scale range 50 °C to 150 °C;
for analogue instruments be graduated in divisions not greater
than 2 °C;

for digital instruments have a resolution of at least 0,1 °C;

be adjusted to an accuracy of at least + 0,5 °C at the sterilfiza-
tion temperature;

when used for a control function, have broken sensor protection
to fail safe in its control function application (see 7.1);

have an ambient temperature error compensation not exceeding

0,04 K/K;

have means to adjust in situ by the use of a special key, code or
tool without dismantling the instrument.

6.2.2 Pressure

6.2.2.1 Sterilizer chamber pressure indicating instrument

The sterilizer chamber pressure indicating instrument shall:

a)
b)

¢)
d)
e)
f)
q)
h)

J)
k)

be either digital or analogue;

be graduated in bar or kilopascals;
have a scale which includes the range - 1 bar to 3 bar or 0 kPa to

400 kPa with a zero reading at ambient pressure or absolute vacuum
respectively;

have an accuracy of at least + 1,6 % over the scale range

- 1 bar to 3 bar (0 kPa to 400 kPa);

for analogue instruments be graduated in divisions not greater

than 0,2 bar (20 kPa);
for digital instruments have a resoclution of at least 0,01 bar

(1 kPa);
be adjusted to an accuracy of at least + 0,05 bar (+ 5 kPa) at the

operating pressure;

when used for a control function, have broken sensor protection to
fail safe in its control function application (see 7.1);

have an ambient temperature error compensation not exceeding

0,04 %/K over the scale range - 1 bar to + 3 bar (0 kPa to 400 kPa)
have means to adjust in situ by the use of a special key, code or
tool without dismantling the instrument.

NOTE: Wwhere digital pressure indicators are used, an additional mechanical-
ly actuated indicator may be required to comply with national pressure ves-
sel regulations. Where an analogue instrument is provided only for this
purpose, the requirement for adjustment in situ is waived.
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6.3.2 Recorders producing analogue records

6§.3.2.1 Chart speed

Recorcers producing analogue records shall have a chart speed of not less than

4 mm/min,

6.3.2.2 Temperature

Temperature

a)
b)
c)

recorders producing analogue records shall:

have a chart graduated in degrees Celsius:

have a scale which includes the range 50 °C to 150 °C;

have an accuracy of at least £ 1 % over the scale range 50 °C to
150 °C;

have a chart with graduated divisions not greater than 2 °C;

have a resolution of at least 1 °C;

be adjusted to an accuracy of at least £ 1 °C at the sterilization

temperature;
have a sampling rate for each channel of at least 2,5 s.

6§.3.2.3 Pressure

Pressure recorders producing analogue records shall:

g)

have a chart graduated in bar or kilopascals;

have a scale which includes the range - 1 bar to 3 bar or

0 kPa to 400 kPa with a zero reading of ambient pressure or abso-
lute vacuum respectively;

have an accuracy of at least £ 1,6 % over the scale range

-1 bar to 3 bar (0 kPa to 400 kPa);

have a chart graduated in divisions not greater than 0,2 bar (20 kPa);
have a resclution of at least 0,05 bar (5 kPa);

be adjusted to an accuracy of at least + 0,05 bar (+ 5 kPa) at the
operating pressure;

have a sampling rate. for each channel of at least 1 s.

6.3.3 Recorders producing digital records

6.3.3.1 Temperature

Temperature recorders producing digital records shall:

have_alpha numeric characters;

have data defined by text;

have a range which includes 50 °C to 150 °C;

have a resolution of at least 0,1 °C;

have an accuracy of at least + 1 % over the range 50 °C

.to 150 °C; :

have a paper width which has a space for a minimum of 15

characters/line;
have a sampiing rate for each channel of at least 2,5 s.
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Figure 4: Diagram of a specimen sterilization cycle given as an example only

Legend for table 3 and figure 4:

tsy - time at the start of the first steam injection
tsv - time at the start of the second vacuum pulse
top - time at the start of the plateau period

teh - time at the end of the holding time

ted - time at the start of the drying period

ted - time at the end of the drying period

7 Control systems

7.1 General

7.1.1 The sterilization cycle shall be controlled by an automatic controller
which has one or more pre-set sterilization cycles.

7.1.2 The automatic controller shall ensure that within specified 1imits the
sterilization cycle is reproducible during subsequent sterilization cycles.

NOTE 1: Automatic loading and unloading may be performed before the steri-
1ization cycle start and 'after a cycle complete.

NOTE 2: Provision may be made to adjust the cycle variables for each stage
of the prae-set sterilization cycle(s).

7.1.3 The manufacturer shall specify the limits for each cycle variable pro-
grammed into the automatic controller such that the performance requirements in

8.3 are met.

i

7.1.4 A device shall be fitted such that if a failure of the automatic control
ler occurs, the pressure within the sterilizer chamber can be returned to atmo-

spheric pressure safely and allow the loading door to be opened.
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7.1.15 Where a separate 8Bowie and Dick cycle is provided, the cycle complete
indication shall be different from that of a normal sterilization cycle.

7.2 Fault indication system

7.2.1 If the values of cycle variables are outside the limits specified by the
manufacturer (see 7.1), or a failure of a service occurs sufficient to prevent

the attainment of these variables, the automatic controller shall:
a) cause a visual indication that a fault has occurred;

NOTE: Additionally, an audible alarm system which should be
mutable may be provided.

b) cause a visual indication of the stage of the sterilization cycle at
which the fault occurred;

¢) not cause a safety hazard.

7.2.2 If the sterilizer is fitted with a printer, the indication of a fault
shall also be printed.

7.2.3 After a fault has been indicated, the automatic controller shall allow
the sterilization cycle tb be terminated without causing a safety hazard. Any

user intervention shall require the use of a special key, code or tool. A visual
display of a fault shall continue at least until the door locking mechanism is

released by the use of a special key, code or tool.

NOTE: It should be assumed that the sterilizer load has not been subjected
to the sterilization cycle. .

8 Performance requirements

8.1 General

The manufacturer or supplier shall provide the purchaser with documentary evi-
dence to demonstrate compliance with the performance requirements for the rele-
vant tests as detailed in clause 14 and table 4 (see also clauses 27 and 28.

NOTE 1: The responsibility for carrying out the installation test should be
agreed between supplier and purchaser.

NOTE 2: Not all the tests listed below are required in all situations. Re-
ference should be made to table 4 which identifies the required tests.

8.2 Lethality (Microbial efficacy)
8.2.1 Small load, biological indicators

When tested in accordance with 17.1, the sterilization cycle shall ensure that
exposed biological indicators are no longer viable when subjected to the culture
conditions specified by the manufacturer of the biological indicator. Untreated
biological indicators shall be viable when cultured in the same manner.

8.2.2 Full load, biological indicators

When tested in accordance with 17.2, the sterilization cycle shall ensure that
exposed biological indicators are no longer viable when subjected to the culture
conditions specified by the manufacturer of the biological indicator. Untreated
biological indicators shall be viable when cultured in the same manner.
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The holding time shall be not less than 15 min, 10 min and 3 min for steriliza-
tion temperatures of 121e C, 126 °C and 134 °C respectively.

compliance shall be tested in accordance with 18.2
8.3.2 Air removal and steam penetration

8.3.2.1 Bowie and Dick test

described in clause 19 the indicator shall show

when the sterilizer is tested as
N 867-3).

uniform colour change throughout the indicator (see E

8.3.2.2 Air leakage flow rate

when the sterilizer is tested as described in clause 20 the rate of pressure
rise shall be not greater than 1,3 mbar/min (0,13 kPa/min).

8.3.2.3 Air detector, small load

When tested as described in 21.1 an air detector shall cause a fault to be indi-
cated if the volume of air or other non-condensable gases retained or introduced
into the sterilizer chamber during the air removal and steam admission of the
sterilization cycle causes a difference in temperature between the nominal geo-
metric centre of a standard test pack (see 26.1) and the temperature measured at
the reference measurement point of the sterilizer chamber of more than 2 K at

the commencement of the equilibration time.

8.3.2.4 Air detector, full load

When tested as described in 21.2 an air detector shall cause a fault to be indi-
cated if the volume of air or other non-condensable gases retained or introduced
into the sterilizer chamber during the air removal and steam admission of the
sterilization cycle causes a difference in temperature between the nominal geo-
metric centre of a standard test pack (see 26.1) and the temperature measured at
the reference measurement point of the sterilizer chamber of more than 2 K at

the commencement of the equilibration time.

8.3.2.5 Air detector function

When the sterilizer is tested as described in 21.3 the test result shall be re-
garded as satisfactory if a fault is indicated.

8.4 Load dryness
8.4.1 Load dryness, small load, textiles

When the sterilizer is tested as described in 22.1,

the mass of the test sheets
shall not increase by more than 1 %.

8.4.2 Lload dryness, full load, textiles

When the sterilizer is tested as described in 22.2, the mass of the test sheets
shall not increase by more than 1 %.

8.4.3 Load dryness, metal

When the sterilizer is tested as described in 22.3, the mass of the test load
shall not increase by more than 0,2 %.
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13.2 Electrical supply

13.2.1 The sterilizer shall be designed to operate when the mains voltage is
in accordance with [EC 38 (see 28.2).

13.2.2 The sterilizer shall be designed to operate with an electrical supply
provided with means to isotlate all poles simuitaneously from the mains supply.

tach pole shall be fused separately.

13.3 Steam supply to the sterilizer chamber

13.3.1 General

The sterilizer shall be designed to operate with a steam supply which is provi-
ded with a condensate trap within 2 m of the connection to the sterilizer (see

28.1).
13.3.2 Non-condensable gases

The sterilizer shall be designed to operate with dry saturated steam containing
not more than 3,5 % V/V of non-condensable gases when tested as described in

clause 24.1.

{

13.3.3 Dryness value

The sterilizer shall be designed to operate with dry saturated steam with a dry-
ness value not less than 0,9 when tested as described in 24.2.

NOTE: For metal loads, the dry saturated steam should have a dryness value
_not less than 0,95.

13.3.4 Superheat

The degrees of superheat measured in free steam at atmospheric pressure shall
not exceed 25 K. Compliance shall be tested as described in 24.3.

13.3.5 Contaminants

The sterilizer shall be designed to operate with steam which, on condensing, do-
es not contain contaminants in sufficient quantity to impair the sterilization
process or harm the sterilizer or sterilized load.

NOTE 1: Suggested maximum values of some contaminants are given in table B.l.

NOTE 2: A method for obtaining.a condensate sample is given in clause 24.4,

13.3.6 Pressure fluctuation

The sterilizer shall be designed to operate with a pressure fluctuation not ex-
ceeding t 10 % of the nominal gauge pressure measured at the inlet to the final

pressure reduction value.

13.3.7 Feed water

The sterilizer shall be designed to operate with steam produced from water free
from contaminants in a concentration that can impair the sterilization process

or harm the sterilizer or sterilized load.

NOTE: Suggested maximum values of some contaminants are given in table B.1.
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13.9 Environment

The sterilizer shall be designed to operate in an ambient temperature and humi-
dity up to 35 °C and 85 % rh respectively.

NOTE: This may require the provision of a ventilation system designed and
constructed to remove the heat transmitted from the sterilizer and from the

sterilized load during unloading (see 6.1.1 and 7.1).

13.10 Service connections

The sterilizer shall be designed to operate with all service connections for
fluids (e.g. water, steam, compressed air) provided with an isolating valve and
terminating in accordance with the manufacturer's sterilizer specification.

14 Installation checks

NOTE: Installation checks precede the installation test and are carried out
to establish that:

the sterilizer has been provided and installed correctly;

the sterilizer is safe to operate;
the sterilizer does not interfere with nearby equipment;

all connected services are satisfactory.

The installation checks shall confirm that

a) except for the results of the installation tests the documentation
specified in clause 27 and the information specified in 28.2. have

been provided;

b) safety systems and devices are in compliance with EN 61010 Part 1 and
' IEC 1010-2-041;

c) when the sterilizer is operated with an empty sterilizer chamber, the
pressure and temperature of each connected service is within the range
specified by the manufacturer and there are no leaks of steam, com-
pressed air, water or effluent during any part of the sterilization

cycle;

U U U v 9 U v U v v U w v w w w

‘d) during any test.or check there is no evidence of electromagnetic
interference to or from adjacent equipment (see 13.6).

the calibration of temperature and pressure instruments has been
checked at the nominal sterilization temperature and pressure and
that they comply with 6.2.1.3, 6.2.2.1, 6.2.2.2, 6.3.2.2, 6.3.2.3,

6.3.3.1, 6.3.3.2.

U u

15 Categories of tests

15.1 Type test

15.1.1 The series of tests listed in table 4 and described in 17 to 25 shall
be carried out as type tests.

NOTE: National regulations may require that the type test is performed or
~ evaluated by an accredited independent third party.
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16 Test Programmes

16.1 For acceptance of the sterilizer each test in the agreeq test programme
(see table 4) shall be successfully completed in accordance with the require-
ments specified in this standard.

16.2 If adjustment is made to the sterilizer during the test sequence such
that the cycle variables of the sterilization cycle are affected, the test pro-

gramme shall be repeated.

16.3 Reproduceability of the type test shall be demonstrated by three succes-
sive repetitions of each specified test,

16.4 Before carrying out the installation tests the result of the installa-
tion checks (see 14) shall be acceptable.
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17 Microbiological tasts
17.1 Small Toad, biological indicators

NOTE: The small load test, biological indicators, is intended to show that
when connected services comply with the requirements specified in this stan-
dard and the times, temperatures and pressures which control the sterilijza-
tion cycle are set at the levels at which compliance with the requirements
for the small load, thermometric test has been demonstrated, recovery of
test organisms from the biological indicator placed in the test load cannot
be obtained after the completion of a sterilization cycle.

17.1.1 Apparatus

17.1.1.1 Standard test pack as described in 26.1.

17.1.1.2 Six biological indicators as described in EN 866-3.
17.1.1.3 Connected services complying with 13,

17.1.2 Procedure

17.1.2.1 Carry out an air leakage test as described in clause 20. Do not proceed
if the air leakage flow rate exceeds that specified in 8.3.2.2.

17.1.2.2 Select the sterilization cycle to be tested.
17.1.2.3 Carry out a sterilization cycle with the sterilizer chamber empty.

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle.

17.1;2.4 Remove the wrapping from the standard test pack and place five biologi-
cal indicators on the vertical geometric axis as shown in figure 5. Reassemble and
secure as described in 26.1.

17.1.2.5 Place the standard test pack above the nominal geometric centre of the
horizontal plane of the usable space supported between 100 mm and 200 mm above the
chamber base.

For sterilizers of one sterilization module the method shall be modified such that
the standard test pack is supported above the base of the sterilizer chamber.
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17.2.1 Apparatus

17.2.1.1 Full load, textiles as described in 26.6.

17.2.1.2 Six biological indicators as described 'n EN 866-3.
17.2.1.3 Connected services complying with 13.

17.2.2 Procedure

17.2.2.1 Carry out an air leakage test as described in 20. Do not proceed if
the air leakage flow rate exceeds that specified in 8.3.2.2.

17.2.2.2 Select the sterilization cycle to be tested.
17.2.2.3 Carry out a sterilization cycle with the sterilizer chamber empty.

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle.

17.2.2.4 Remove the wrapping from the standard test pack and place five biolo-
gical indicators on the vertical geometric axis as shown in figure 6. Re-
assemble and secure as described in 26.1.

Figure 6: Location of biological indicators

17.2,2.5 Place the standard test pack and stacks of sheets comprising the test
sterilizer ioad into the usable space as described in 26.6.

17.2.2.6 Carry out a sterilization cycle and take the following measurements:

- Observe and record the time taken, number of pulses, temperatures and
pressures and levels of vacuum at all significant parts of the steriliza-
tion cycle, e.g. change from each stage or substage;

- At the beginning, middle and end of the holding time, observe and record
the sterilizer chamber temperature and sterilizer chamber pressure;

- Ensure that a recording of the sterilization cycle is made by the recor-
ding instrument fitted permanently to the sterilizer (see 6.3).
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17.3.2.7 Carry out a sterilization cycle and take the following measurements:

- Observe and record the time taken, number of pulses, temperatures and
pressures and levels of vacuum at all significant parts of the steriliza-
tion cycle, e.g. change from each stage or substage; :

- At the beginning, middle and end of the holding time, observe and record
the sterilizer chamber temperature and sterilizer chamber pressure;

- Ensure that a recording of the sterilization cyc!e is made by the recor-
ding instrument fitted permanently to the sterilizer (see 6.3).

17.3.2.8 At the completion of the test, proceed as follows:

- Check that a visual display of cycle complete is obtained;

- Culture the four biological indicators in accordance with the instructions
given by the manufacturer of the biological . indicators. Examine the three
exposed biological indicators for compliance with 8.2.3. The untreated
biological indicator shall be demonstrated as being viable or the test
shall be regarded as not valid and shall be repeated;

- Examine the records specified above for compliance with the sterilization
cycle specifications

18 Thermometric tests
18.1 Small load, thermometric

NOTE: The small load test, thermometric is used to demonstrate that after
the air removal stage of the sterilization cycle sterilizing conditions are
obtained within the sterilizer chamber and standard test pack. The standard
test pack is chosen to represent the maximum density of porous load material
which a sterilizer conforming to this standard is designed to process. The
more air there is to remove, the more exacting will be the test; that is why
this pack is used by itself in an otherwise empty sterilizer chamber.

18.1.1 Apparatus
18.1.1.1 Standard test pack as described in 26.1.
18.1.1.2 Thermometric recording instrument as described in 26.4.

18.1.1.3 Three temperature sensors as described in 26.3.

18.1.1.4 Connection fitting with a Gl thread through which the temperature sen-
sors may be introduced into the sterilizer chamber without affecting its vacuum-

tightness and pressure-tightness (see figure 7).
18.1.1.5 Connected services complying with 13.

18.1.2 Procedure

18.1.2 1 Introduce the temperature sensors into the sterilizer chamber through
the temperature sensor entry connection and fitting.

18.1.2.2 Carry out an air leakage test as described in clause 20, Do not pro-
ceed if the air leakage flow rate exceeds that specified in 8.3.2.2.
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Castellated to permit
entry of leads

Gl thread (see figure 2)

Figure 7: Example of a method used to introduce temperature sensors into a ste-
rilizer chamber.

Key: A - Temperature Sensor Wire E - Metal Body
B - Silicon Rubber Washer F - Adaptor
C - Metal Thrust Washer G - Metal Thrust Spigot
D - Metal Thrust Washer H - 0-ring

NOTE 1: If a handle is used either the whole device or the handle should be
removed after use.

NOTE 2: The illustration shows an example of a fitting which may be used to
introduce temperature sensors into a sterilizer chamber. Other methods which
guarantee a gas tight seal are equally acceptable.

ijb

18.2 Full load.-ihermometric
5:9 NOTE: The full load test, thermometric is used to demonstrate that at the
levels at which the controls are set the required sterilizing conditions

— will be produced in a test load of specified maximum mass and of sufficient
Q:D size to fill the usable space.

éﬁi 18.2.1 Apparatus
T 18.2.1.1 Full Tload, textiles, as described in 26.6.
@ig 18.2.1.2 Thermometric recording instrument as described in 26.4.
,§;§18'2'1'3 Three temperature sensors as described in 26.3.
18.2.1.4 Connection fitting with a G1 thread through which the temperature sen-

ggasors may be introduced into the sterilizer chamber without affecting its vacuum-
~¥/tightness and pressure-tightness (see figure 7).
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The result of the test can also be affected by other factors which inhibit steam
penetration. A fatlure of the test is therefore not conclusive proof that a
fault is due to air retention, air leakage or non-condensable gases and other

causes of failure may need to be eliminated.

19.1 Apparatus
19.1.1 Standard test pack as described in 26.1.

19.1.2 Indicator as described in EN 867.
19.1.3 Connected services complying with 13.

19.2 Procedure
19.2.1 Select the sterilization cycle to be tested (see 7.1.13).

19.2.2 Carry out a sterilization cycle with the sterilizer chamber empty and
without any extended drying time.

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle.

19.2.3 Remove the wrapping from the standard test pack and place the indicator
in the sheet located in the approximate centre of the standard test pack. Reas-

semble and secure as described in 26.1.

19.2.4 Place the standard test pack above the nominal geometric centre of the
horizontal plane of the usable space supported between 100 mm and 200 mm above

the chamber base.

For sterilizers of one sterilization module the method shall be modified such
that the standard test pack is supported above the base of the sterilizer cham-

ber.

19.2 5 Carry out a sterilization cycle in acéordance with the manufacturer'’s
operating procedure.

19.2.6 At the end of the test examine the indicator for compliance with the re-
quirement specified in 8.3.2.1. °

20 Air leakage test

NOTE: The air leakage test is used to demonstrate that the quantity of air
leakage into the sterilizer chamber during the periods of vacuum does not
exceed a level which will inhibit the penetration of steam into the sterili-
zer load and will not be a potential risk to the re-contamination of the

sterilizer load during drying.
20.1 Apparatus-
20.1.1 Test pressure gauge (0 mbar to 160 mbar) as described in 26.2.

If the sterilizer is fitted with an absolute pressure instrument complying with
26,2 this additional gauge is not required.

20.1.2 Stopwatch, with an error of not more than + 0,5 s over a period of
15 min.

20.1.3 Connected services complying with 13.
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21.1.1.3 Two temperature sensors as described in 26.3.

21.1.1.4 Connection fitting with a Gl thread through which the temperature sen-
sors may be introduced into the sterilizer chamber without affecting its vacuum-

tightness and pressure-tightness (see figure 7).

21.1.1.5 Metering device as described in 26.9.
21.1.1.6 Test pressure gauge (0 mbar to 160 mbar) as described in 26.2.

21.1.1.7 Connected services complying with 13.

21.1.2 Procedure

21.1.2.1 Connect the metering device to the steritizer chamber using the valved
port designated by the manufacturer.

21.1.2.2 Connect the test pressure gauge to the sterilizer chamber with a means
to protect it from a gauge pressure of 2,8 bar (280 kPa) if it is not designed

to operate up to 2,8 bar (280 kPa).

21.1.2.3 Introduce the two temperature sensors into the sterilizer chamber
through the temperature sensor entry connection and fitting.

21.1.2.4 Carry out an air 'leakage test as described in clause 20. Do not pro-
ceed if the air leakage flow rate exceeds that specified in 8.3.2.2.

21.1.2.5 Place one of the temperature sensors either into the active drain in
contact with the condensate to a depth of at least 10 mm or at the reference

measurement point.
21.1.2.6 Select the sterilization cycle to be tested.
21.1.2.7 Carry out a sterilization cycle with the sterilizer chamber empty.

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle.

21.1.2 8 Remove the wrapping from the standard test pack and place the other
temperature sensor at the nominal geometric centre of the standard test pack.

Reassemble and secure as described in 26.1.

21.1.2.9 Place the standard test pack above the nominal geometric centre of the
horizontal plane of the usable space supported between 100 mm and 200 mm above

the sterilizer chamber base.

For sterilizers of one sterilization module the method shall be modified such
that the standard test pack {s supported above the base of the sterilizer cham-

ber.

21.1.2.10 Carry out a sterilization cycle, but during the air removal stage ad-
mit air to the sterilizer chamber by means of the metering device. Control the

rate of entry of the air so that, at the start of the plateau period, the tempe-
rature measured at the centre of the standard test pack is not more than 2 K lo-
wer than the temperature measured in the active drain or at the reference measu-

rement point.

NOTE: It may be necessary to conduct a number of tests in order to estab-
lish the air leakage required.
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21.2.2.8 Carry out a sterilization cycle with the sterilizer chamber empty,

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle.

21.2.2.9 Remove the wrapping from the standard test pack and place the other
temperature sensor at the nominal geometric centre of the standard test pack.

Reassemble and secure as described in 26.1.

21.2.2.10 Place the standard test pack as part of the full load in the sterili-
zer champer as described in 26.6.

21.2.2.11 Carry out a sterilization cycle but during the air removal stage ad-
mit air to the sterilizer chamber by means of the metering device. Control the
rate of entry of air so that, at the start of the plateau period, the temperatu-
re measured at the centre of the standard test pack is not more than 2 K lower
than the temperature measured in the active drain or at the reference measure-

ment point. :

NOTE: It may be necessary to conduct a number of tests in order to estab-
1ish the air leakage required.

21.2.2.12 Carry out a further air leakage test as described in 20 and then cal-
culate the air leakage flow rate.

21.2.2.13 If the air leakage causes the sterilizer chamber pressure to rise mo-
re than 11 mbar/min (1,1 kPa/min) re-adjust the metering device to cause a pres-

sure rise of (10 £ 1) mbar/min ((1 % 0,1) kPa/min).

21.2.2.14 Carry out a sterilization cycle and check that the air detector cau-
ses a fault to be indicated either during or at the end of the test cycle.

NOTE: To facilitate subsequent re-testing it is advisable to record the
setting of the metering device at which the air detector causes a fault
to be indicated.

21.3 Air detector function

NOTE: The air detector function test is used to provide assurance that the
setting of the air detector remains valid.

21.3.1 Apparatus

21.3.1.1 Standard test pack as described in 26.1.
21.3.1.2 Hetering\device as described in 26.9.
21.3.1.3 Connected services complying with 13.
21.3.2 Procedure

21.3.2.1 If a metering device is not already connected, connect one to the ste-
rilizer chamber using the valved port designated by the manufacturer.

21.3.2.2 Carry out an air leakage test as described in clause 20. Do not pro-
ceed if the air leakage flow rate exceeds that specified in 8.3.2.2.

21.3.2.3 Select the sterilization cycle to be tested.
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22.1.2.3 Weigh each of the polyethylene bags (my)

22.1.2.4 Place one of the marked sheets in each of the bags, weigh each bag and
record its mass (m2).

22.1.2.5 Remove the sheets from the bags and replace them in the standard test
pack: place one in the centre and one in the second sheet from either end of the

standard test pack. Secure the standard test pack as described in 26.1.

22.1.2.6 Select the sterilization cycle to be tested.
22.1.2.7 Carry out the cycle to be tested with the sterilizer chamber empty.

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle.

22.1.2.8 Place the standard test pack above the nominal geometric centre of the
horizontal plane of the usable space supported between 100 mm and 200 mm above
the chamber base. For sterilizers of one sterilization module the method shall
he modified such that the standard test pack is supported above the base of the

sterilizer chamber.

Carry out a sterilization cycie. Start the starilization cycle within 60 s of
placing the test pack in the sterilizer chamber. :

22.1.2.9 At the completion of the sterilization cycle and after not more than
60 s, remove the standard test pack from the sterilizer chamber, Remove the
three marked sheets from the standard test pack and immediately transfer them to
their appropriate bags. Seal each bag by turning its open end over several ti-
mes. Ensure that the total time taken from the end of the sterilization cycle
to the enclosure of the sheets does not exceed 180 s.

NOTE: The transfer of the sheets to the polyethylene bags should be accom-
plished with the greatest possible economy of movement in order to minimize

loss of retained moisture.
22.1.2.10 Weigh and record the mass (m3) of each sheet in its bag.

22.1.2.11 Calculate the change in moisture content (in per cent) of each sheet
using the formula: .

Change in moisture content = _m3 - m) y 100 %
(m - m)

where: my is the mass of the polyethylene bag, in grams;
mp is the initial mass of a sheet in its bag in grams;
m3 is the final mass of the same sheet in its bag in grams.

22.1.2.12 Report the mean of the three results and check that it complies with
8.4.1.

22.2 load dryness, full load, textiles

NOTE: The load dryness test, full load textiles, is used to demonstrate
that the sterilization cycle will not cause an unacceptable level of moistu-
re to be absorbed by a standard test pack located in a full load of texti-

les.
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22.2.2.11 Calculate the change in moisture content (in per cent) of each sheet
using the formula:

Change in moisture content = _(m3 - m2) 4 100 %

(mg - my)

where: my is the mass of the polyethylene bag, in grams;
mp is the initial mass of a sheet in its bag, in grams;
m3 is the final mass of the same sheet in its bag, in grams.

22.2.2.12 Report the mean of the three results and check that it complies with
8.4.2.

22.3 Load dryness test, metal

NOTE 1: The load dryness test, metal, is performed with a reference sterili-
zer load and is used to demonstrate that the sterilization cycle is unltkely

to cause moisture problems in routine production loads.

NOTE 2: If moisture problems are identified after the test has been succes-
fully compieted the cause may be the type of load and its location in the
sterilizer chamber.

g @ U O v e v v W

g’ 22.3.1 Apparatus
22.3.1.1 Test pack, metal as described in 26.8.

22.3.1.2 Balance, capable of weighing a load of at least 15 kg and with an ac-~-
curacy of at least + 1 g. .

22.3.1.3 Stop watch
22.3.1.4 Connected services complying with 13.

22.3.2 Procedure

22.3.2.1 Ensure that all iftems used to form the test pack shall be equilibrated
in the local environment.

22.3.2.2 Weigh the test pack, metal, and record its mass (mp).
22.3.2.3 Select fhe sterilization cycle to be tested.
22.3.2.4 Carry out a sterilization cycle with the sterilizer chamber empty.

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle. :

22.3.2.5 Place the test pack, metal, in the usable space, on the lower shelf.

22,3.2.6 Fill the remaining usable space with steel objects to give an approxi-
mate mass of 24 kg in each sterilfzation module.

A1l items shall be equilibrated to local ambient conditions.

22.3.2.7 Carry out a sterilization cycle.
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NOTE: When the sterilizer is designed for a number of sterilization cyc-
les, the textile cycle employing the highest temperature should be selected.

23.2.4 USing the procedure for measurements on a rectanguiar measurement surfa-
ce described in 7.4 IS0 3746:1979, determine the A-weighed sound power level :
(LWA) and the maximum sound power level (LWA max.), of the sterilizer for one

complete sterilization cycle.

NOTE: The sound power level is determined from a number of sensor posi-
tions. [f the sound meter has insufficient input channels, additional in-

struments and/or repeated sterilization cycles are required.

23.3 Test result

Record the calculated mean and maximum A-weighted sound power levels in decibels
to the nearest integer and check that the maximum A-weighted sound power compii-

es with clause 9.
NOTE: Other information should be recorded as required by ISO 3746:1979.

24 Steam quality tests

24.1 Non-condensable gases

NOTE 1: The steam quality test, non-condensable gases, is used to demon-
strate that the level of non-condensable gases contained in the steam will
not prevent the attainment of sterilization conditions in any part of the
sterilizer load. The test method described should be regarded not as measu-
ring the exact level of non-condensable gases but a method by which the pro-
vision of acceptable steam quality can be demonstrated.

" NOTE 2: An alternative procedure to the one described in 24.1 may be used
providing it has beem-calibrated against this standard. .

24.1.1 Apparatus

24.1.1.1 Burette, of 50 ml (nominal) capacity having a minimum scale mark of
1 ml.

24.1.1.2 Funnel, with parallel sides and with a major diameter of approximately
50 mm, -

24.1.1.3 Container of 2000 m1 (nominal) capacity and with an overflow pipe to
limit the contafned capacity to approximately 1500 mi.

24.1.1.4 Sampling pipe, "U¥ shaped, made from 6 mm (nominal) outside diameter
glass tubing and with a 75 mm (nominal) delivery limb.

.24.1.1.5 Small needle valve, having a 1 mm (nominal) orifice and with suitable

fittings for connection to the steam pipe and rubber sampling tube.

24.1.1.6 Graduated cylinder of 250 ml (nominal) capacity and having minimum
scale mark of 10 ml.,

24.1.1.7 Burette stand.

24.1.1.8 Rubber tubing (950 + 50) mm long and having a bore suitable for con-
nection to the sampling pipe and needle valve.
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Calculate the concentration of non-condensable gases as a percentage as follows:

— x 100 %
3 &

where: Vp is the volume of water displaced from the burette, in mitlilitres;
V¢ is the voiume of water collected in the graduated cylinder, in mili14-
litres.

24.1.2.12 Check that the result complies with the requirements specified in
13.3.2.
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24.2 Dryness

NOTE 1: A continuous supply of dry saturated steam is required for steam
sterilization. Excess moisture carried in suspension can cause damp loads,
while too little can not prevent the steam fren becoming superheated during
expansion into the sterilizer chamoer. The accurate measurement of the per-
centage of moisture content in the steam is difficult and the traditional
methods where constant steam flow is required are not suitable for sterili-
sers. The test method described should be regarded not as measuring the true
content of moisture in the steam, but as a method by which the provision of

acceptable steam quality can be demonstrated.

NOTE 2: An alternative procedure to the one described in 24.2 may be used
providing it has been calibrated against this standard.

24.2.1 Apparatus

24.2.1.1 Pitot tube constructed as shown in figure 9 and fitted with a sensing
tube having a nominal bore to suit the pressure in the steam pipe from which the

sample is to be taken.

G 1/4 A - -
- 150+£2 . 24+ Q | tmr—— l
// l l !
— T — — - 11 A " Steam
L — al A |4 ‘prassure Bare A’
= [ ' .
-] bar m#q,
/| < oo i

_ A -] winl 0.8

§.0.d. tubing ® up fa 4 o8

Silver soider upto 7 0.4

NOTE: The vaiues given in the table are for guidance only. When the steam
pressure is not within the ranges given, the bore 'A' size may be determined

by extrapoliation.
Dimensions are in millimetres.
Figure §: Pitbt tube
24.2.1.2 Vvacuum flask of 1 | nominal capacity.
24.2.1.3 Gland for inserting a temperature sensor into the steam pipe.

24.2.1.4 Thermometric recording instrument as described in 26.4 but having a
scale range which includes 0 °C to 200 °C.

24.2.1.5 Two temperature sensors as described in 26.3.



it

P9I ICTOLETLEVEIEE T OLETUTUOTU

Page 57
preN 285:1994

24,2.1.8 Balance, capable of weighing a load of at least 2 kg and with an accu-
racy of at least £ 0,1 g.

24.2.1.9 Sfandard test pack as described in 26.1.

24.2.2 Procedure

24,2.2.1 Carry out a steam quality test for non condensable gases in accorgance
with 24.1. If the values are not within the limits specified in 13.3.2 the fault
shall be corrected before carrying out this test.

24.2.2.2 Fit the pitot tube concentrically within the steam service pipe as
shown in figure 10.

24,2.2.3 Fit the temperature sensor entry gland to the steam service pipe and
locate one of the temperature sSensors at the nominal axial centre of the pipe.

24.2.2.4 Connect the rubber tube to the longer of the pipes in the stopper and
then place the stopper in the neck of the vacuum flask, weigh the whaole assembly

and record the mass (me).

24.2.2.5 Where the sterilizer has a number of sterilization cycles select the
textile cycle with a sterilization temperature of 134° C.

24.2.2.6 Carry out a steritization cycle with the sterilizer chamber empty.

NOTE: This is not necessary if the sterilizer has not cooled from the pre-
vious cycle. -

24.2.2.7 Remove the stopper and tube assembly and place (650 £ 50) ml of water
at a temperature not exceeding 27 °C into the vacuum flask. Replace the stopper
and tube assembly, weigh the whole assembly and record the mass (mg).

24.2.2.8 Support the vacuum flask close to the pitot tube connection point and
in a position which is protected from excess heat and draughts.

24.2.2.9 Place the standard test pack as described in 26.1 in the sterilizer
chamber.

24.2.2.10 Introduce the second temperature sensor through the shorter of the
pipes in the stopper and into the vacuum flask.

24.2.2.11 Note the temperature of the fluid in the vacuum flask (71).

24.2.2.12 Carry dut a sterilization cycle. When the steam valve connected to
the sterilizer chamber first opens attach the rubber tube to the pitot tube con-
nection point ensuring free drainage of condensate into the vacuum flask.

. 24.2.2.13 Note the temperature of the steam (73).

24,2.2.14 When the temperature of the water in the vacuum flask is approximate-
ly 80° C; disconnect the rubber tube from the pitot tube connection; agitate the
flask so that the contents are thoroughly mixed and then note the temperature of

the fluid (72).

24.2.2.15 Weigh the vacuum flask complete with water, condensate, stopper and
tube (mf).
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24.3.1.2 Expansion tube as shown 1in figure ll.
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Nyion socket. Must ta tarnperalure sensor Nt the tuba.

To munumise heat transter betwean
the fitting and temperature sensor,
insulation may be required.

a pusn fit inta tha wea

Figure 11: Expansion tube

24.3.1.3 150 mm (nominal) length of 15 mm pipe lagging.

24.3.1.4 Thermometric recording instrument as described in 26.4.
24.3.1.5 Two temperature sensors as described in 26.3.

24.3.1.6 Gland for inserting a temperature sensor into the steam pipe.

24.3.1.7 Full load, textiles as described in 26.6.
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NOTE: This temperature is a parameter from which the variability of the
steam pressure between sequential cycles can be assessed. A higher tempe-
rature difference can cause operaticnal problems from the moisture con-
tent in the steam.

24.4 Procedure for sampling steam condensate

24.4.1 Apparatus

24.4.1.1 Pitot tube constructed as shown in figure 8 and figted with an orifice
having a nominal bore to suit the pressure in the steam service pipe from which

the sample is to be taken.
24.4.1.2 Polypropylene tube (5000 + 50) mm long and having a bore (6 £ 1) mm.

24.4.1.3 Two graduated polypropylene bottles, each having a nominal capacity of
250 ml.

24.4.1.4 Container with a minimum capacity of 8 1.
24.4.1.5 Approximately 1 kg of ice.

24.4.1.6 A clip or connector which can be used to secure the polypropylene tube
to the pitot.

1

24.4.1.7 A piece of metal of a mass and size suitable for retaining a number of
coils of the polypropylene tube in the container.

24.4.1.8 Small volume of concentrated HCl.

24.4.2 Procedure



U © O ¢ U v @ U YV v v U U U w

¢ v uww

v YW

Page 63
preEN 285:1994

24.4.2.10 Seal this polypropylene bottle.

24,4.2.11 Add sufficient concentrated HC1 to the second polypropylene bottle

to give a final concentration of CEHCL
densate and seal the bottle. Mark the ottie “for trace metal analysis",

24.,4,2.12 Analyse the samples and compare the results with the suggested maxi-
mum levels given in table B.l.

25 Dynamic sterilizer chamber pressure test

NOTE: The dynamic sterilizer chamber pressure test is used to demonstrate

that the rate of pressure change occurring in the sterilizer chamber during

a sterilization cycle does not exceed a level which can cause damage to the

package. This level is used as a performance requirement for packaging mate-
rials complying with EN 868 Part 1 et seq. and has been chosen on the basis

of a compromise between the need to provide cost effective packaging and

short efficacious sterilization cycles.

25.1 Apparatus

75.1.1 Pressure recording instrument as described in 26.5.

]

25.2 Procedure

25.2.1 Attach the pressure recording instrument to the test connection (see
4.3.;.3) using the prescribed connecting tube.

25.2.2 Carry out an air leakage test as described in clause 20. Do not proceed
if the air leakage flow rate exceeds that specified in 8.3.2.2.

25.2.3 Select the sterilization cycle to be tested.

25.2.4 Carry.out a sterilization cycle with the sterilizer chamber empty and
observe and record the times, temperatures and pressures at all significant

parts of the sterilization cycle.
25.2.5 At the completion of the test, proceed as follows:

- Examine the records specified above for compliance with the cycle
specification;

- Check that the pressure difference between consecutive measurements
complies with clause 10.

= 0,1 mol/1 and then collect 250 ml of con-
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26.2.4 Each test gauge shall have a valid test certificate.

76.2.5 Calibration of each gauge shall be carried out using a working or refe-
rence standard which is traceable to the national standard or a primary stan-
dard.

26.2.6 Each test gauge shall be calibrated in accordance with the
manufacturer's instructions.

26.3 Temperature sensors

26.3.1 Temperature sensors shall be used to sense the temperature in locations
specified in the tests described in this standard.

1 be either platinum resistance and comply with

26.3.2 Temperature sensors shal
y with one of the international tables

IEC 751 Class A or thermocouple and compl
specified in IEC 584 Tolerance Class l.

of the temperature sensors used within the sterilizer

26.3.3 The major diameter
the secondary insulation of the

chamber shall not exceed 2 mm when measured over
connecting wires.

temperature sensor shall not be

26.3.4 The performance characteristic for the
pressure, steam, or va-

affected by the environment in which it is placed, e.g.
cuum.

26.3.5 The temperature measured by all temperature sensors when immersed in a
temperature source at a temperature known within £ 0,1 K and within the steriti-
zation temperature band shall not differ by more than 0,5 K after calibration.

26.4 Thermometric recording instrument

26.4,1 A thermometric recording {nstrument(s) shall be used in conjunction with
temperature sensors to record the temperatures measured in the locations speci-

fied in the tests described in this standard. It may also be used to check ther-

mometric instruments fitted to the sterilizer.

26.4.2 The recording instrument shall record the temperature from a minimum of
three temperature sensors. The channels may be muitiplexed or independent of
each other. The sampling rate for each channel shall be 2,5 s or better. All da-
ta sampled shall be used for the interpretation of the results.

struments shall include 0 °C to 150 °C.
d 1 X and the chart speed shall be not
hall not be less than 0,5 K.

26.4.3 The scale range for analogue in
The minor mark interval shall not excee
less than 15 mm per minute. The resolution s

26.4.4 Digital instruments shall register and record in increments of not more
than 0,1 K and the scale range shall include 0 °C to 150 °C.

26.4.5 The limit of error between 0 °C to 150 °C (excluding temperature sen-
sors) shall not exceed = 0,25 % when tested in an ambient temperature of
(20 £ 3) °C.

26.4.6 The additional error due to the change in the environmental temperature

shall not exceed 0,04 K/K.
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26.5.9 The instrument shall have 2 valid test certificate.

26.5.10 ‘Calibration shall be carried out using a wquing or reference standard
which is traceable to the national standard or a primary standard.

26.5.11 The instrument, when connected to a pressure sensitive element, shall
be calipbrated in accordance with the manufacturer's instructions and calibration

shall include a pressure within the sterilization pressure band.

26.6 Full load, textiles

NOTE: This test load is designed to represent the maximum mass of textiles
which may be processed in the sterilizer and is used to demonstrate that, at
the levels at which cycle variables are set, rapid and even penetration of
steam into the centre of a load occurs and the sterilizing condition is

achieved.

26.6.1 The full load shall comprise folded sheets and a standard test pack as
described in 26.1.

26.6.2 Each sheet shall contain at least 50 % m/m of cotton fibre and have a
mass per unit area of approximately 200 g/m?. The sheets shall be laundered
when new or dirty and not subjected to any fibre conditioning agent (see 26.1).

26.6.3 The sheets shall be dried and then aired for at least 1 h in an environ-
ment between 15 °C and 25 °C and at a relative humidity 30 % rh to 70 % rh.

26.6.4 After airing, the sheets shall be folded and 1aid one on top of the
other to form a stack with a base area of approximately 250 mm X 500 mm and a

mass of (7,5 ¢ 0,5) kg.

NOTE: Stacks which are not used within 1 h of preparation may be stored in
the work room providing the environmental conditions are maintained within

the 1imits specified above.

26.6.5 The standard test pack shall be located within the sterilizer chamber
and in a position identified by the manufacturer as the most difficult to steri-
lize. The remainder of the usable space shall be loaded with stacks of sheets
each with the layers of fabric in the baskets dimensionally similar to one ste-
rilization module or they may be loose within the sterilizer chamber.

26.6.6 The mass of fabric in the test load shall be equivalent to
(7,5 £ 0,5) kg per load module.

26.7 Test pack, rubber

" NOTE: This test pack is used to represent a unit of rubber objects, e.g.
tubing, into which specified sterilizing conditions are difficult to achieve.

26.7.1 The test pack, rubber shall comprise a stack of packages 100 mm high and
occupying a volume equivalent to 0,5 of & sterilization module. Within this
stack of packages three packages shall contain test pieces as described below
and the remaining packages shall contain a piece of natural rubber tubing having

a nominal size of 1500 mm long, 5 mm outside diameter and 3 mm inside diameter.
The rubber tubing shall be coiled in the same plane into a spiral.
shall be double wrapped in size 90 plastic paper bags co
with paper of each bag on the same side.

All packages
mplying with EN 868-5
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26.8.4 The metal screws used in the test lcad shall:
- comply with IS0 4017;
- be austenitic stainless steel, grade EN 88-86;
- be M12 x 100;
- have hexagon heads;
- have a total mass of (8,6 £ 0,1) kg;
- be cleaned, degreased and dried.
26.8.5 The textile material used in the test shall:
- be a plain cotton sheet, bleached to a good white and having an approximate

size of 900 mm x 1200 mm: have a number of threads per centimetre in the
wrap of (30 £ 6) and a number of threads per centimetre in the weft of

(27 = 8);

- be washed when new and when soiled and not subjected to any fabric
conditioning agent; dried and aired.

26.8.6 All items used to'form the test pack shall be stored for at least L h in
an environment between 15 °C and 25 °C at a relative humidity 30 % rh to 70 % rh.

NOTE: This regquirement assumes that before packaging components haven been
allowed to equilibrate to the local environment.

The test pack shall be assembled as follows:

place the wire mesh basket onto the sheet;

distribute the screws evenly in the wire mesh basket;

fold the sheet over the wire mesh basket containing the screws;

place the wrapped wire mesh basket into the tray.
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26.9 Metering Device

NOTE: A metering device is used to admit air to the sterilizer chamber to
test that a process monitoring device will indicate when the mass of air
present in the sterilizer chamber is sufficient for the sterilization cycle

to be of uncertain efficacy.

26.9.1 The device shall be capable of controlling the flow of air into an eva-
cuated sterilizer chamber.

26.9.2 The device shall be adjustable and have a range which includes a flow
equivalent to 0 mi/min.1 to 5 mi/min.1 of the sterilizer chamber.

26.9.3 The error in repeatability between 10 % and 90 % of the setting range
shall not exceed £ 5 %.

27 Documentation

27.1 Records of tests and checks sufficient to assure the purchaser that the
sterilizer has been manufactured in accordance with the specification shall be

provided (see also 28.3).

27.2 The documentation shall include:
- evidence of verification of the calibration of all instrumentation;
- test certificates and details of markings for all pressure vessels;

- certification that the function of each safety device and its setting
complies with the specification;

- details of the settings of the automatic controller together with pres-
sures, temperatures and times taken for each significant part of the ste-
ritization cycle, e.g. change from each stage or sub-stage;

- when specified in the contract (15.3) the supplier shall provide evidence
of compliance with the installation test;

- the setting of the air detector if one is fitted;

- declaration of compliance with the type test and works test (see clause 16
and table 4).

NOTE: This documentation is normally retained by the user in a validation
file and are required before the commencement of commissioning and perfor-

mance qualification studies as required by EN 554.

28 Information

28.1 The objective of this section is to enable the purchaser to prepare for
installation, to install and operate the sterilizer and to perform routine main-

tenance.

The information specified in 28.2, 28.3 and 28.4 shall be provided either in one
part prior to delivery of the sterilizer or in two parts, prior to delivery and

at delivery.
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8.3 At delivery of the sterilizer, the manufacturer shall provide the purcha-
ser with at least the following information (see 27).

a) operating instructions, short form of manual;
b) user instructions with at least:

- range of application;
- type of load (e.g. porous load,
packing;

- total volume;
design pressure, allowable working pressure and allowabie temperature;

description of the available sterilization cycles;
description of controls and indicating devices;
description and setting of safety devices;
instructions for malfunctions;

instructions for cleaning the panelling;

metal load, rubber load); kind of

I I N BN T |

c) dimensions of the usable space of the pressure vessel;

d) loading capacity expressed in sterilization modules in integer numbers,
e) a description of the sterilization cycle together with:

the maximum operating temperature;
a diagram of the pressure versus time relationship for the

sterilization cycle(s);
a temperature versus time record of the sterilization cycle

for each standard test load from the works tests or type test as
appropriate;

f) the cycle time for each of the performance tests specified in clause 16
table 4;

g) information on safety details (e.g. doorlocking mechanism);

h) maintenance manual including:

- maintenance tests and the frequency they should to be carried out;

- electrical diagrams and circuits;

- hydraulic plans and circuits;

- a complete spare parts 11st;

- a list of the tools necessary for maintaining and testing the
- apparatus (only special tools);

- type of guarantee offered;

- 1ist of service stations;
- guidance on tracing and rectifying causes of malfunction;

j) documented evidence of compliance with this standard.

28.4 The information required by 28.2 and 28.3 shall be pvovided for a dedica-

ted steam generator if applicable.
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Table A.l: Combination of materials

—
vessel components for
steritizers and for
steam generators

suggested combinations of materials

frame of free standing

Group A | Group B |Group C Group D
Chamber I 111 1y v
Jacket I 11 v Y
Door I/111 I/111 IV/VI v
Internal Chamber equipment I 1 VI ]
External frame for vessel I1/11 11 v v
Cladding I3 It It I/v
Frame I/11 II 11 I1/v
Steam generator integral | I/III 111 Iv v
to the chamber
Steam generator inside the I/111 I/111 IV 1/111

! coated or other corrosion resistant cladding may be used where
stainless steel is not appropriate

T T
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a) steam for industrial use;
b) cooling water;

c) drain water;

Media not coming into contact with goods:

d) compressed air for control purposes;

e) steam and/or air under vacuum.

Table A,3: Combinations of materials

Pipework for circulation media not
coming into contact with goods

Suggested combinations

of materials

Group H Group J Group K
Pipes Iy IV/11 IV/I1
Fittings IV/VI II/VI IT/VI
Loose flanges I1 II Il
Flanges for welding -- II II
Collars (weldings) IV Iv IV
Valve housings VI VI VI
vValve cones and gaskets I/V1 VI VI
Sensors I I Iy
Pipes for pressure gauges I Iv Iv
Pressure gauges I IV/V1 1V/Vl
Compressed air pipes for valve VII Vil

control

VII

NOTE: To prevent transmission of noise and vibration, elastomeric
or flexible metal connectors should be considered for part of the
sterilizer pipework. Such connectors should be subject to the

same consideration of suitability as the pipe into which they are

" connected.
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(Informative) Suggested maximum values of steam contaminants
7able B.1: Contaminants in condensate and feed water

condensate feed water
Evaporation residue < 1,0 ma/kg < 10 mg/1
Silicium oxide, 5102 < 0,1 ma/kg < 1 mg/l
Iron < 0,1 mg/kg < 0,2 mg/l
Cadmium < 0,005 mg/kg £ 0,005 mg/1
Lead < 0,05 mg/kg < 0,05 mg/1
Rest of heavy metals s 0,1 mg/kg < 0,1 mg/!l
except iron, cadmium, lead
Chloride < 0,1 mg/kg < 2 mg/l
Phosphate ‘ < 0,1 mg/kg < 0,5 mg/1
Conductivity (at 20 °C) < 3 us/cm < 15 us/cm
pH value 5to7 5 to7
(degree of acidity)
Appearance colourless colourless

clean clean

without without

sediment sediment
Hardness < 0,02 mmol/} < 0,02 mmol/1
NOTE: The use of feedwater or steam with contaminants at

levels exceeding those giv
the working 1ife of a ster

en in table Bl ¢

nufacturer's warranty or guarantee.

an greatly shorten,
{1izer and can invalidate the ma-

Compliance shou

A method by which a sample of con

densate may be taken is given in 24.4.

id be tested in accordance with acknowiedged analytical methods.
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Foreword

This European Standard has been prepared by the Technical Commitree CEN/TC
204 "Sterilization of medical devices”, the secretariat of which is held by

BSI.

This European Standard has been prepared under a mandate given to CEN by
the European Commission and the European Free Trade Association, and
supports essential requirements of EC Direcrive(s).

This standard has been considered by CEN/TC 204 as one of a sequence of
European standards concerned with three common sterilization processes and
their control. These standards are:

EN 550 Sterilization of medical devices - Validation and routine
contrel of ethylene oxide sterilizacion

EN 552 Stefilization of medical devices - Validation and routine
control of sterilization by irradiarion

EN 554 Sterilization' of medical devices - Validation and routine
control of sterilization by moist heat

EN 556 Sterilizarion of medical devices - Requirements for medical
devices to be labelled "STERILE"

In this European Standard the terms defined in clauses 3 are in italic
type.

This European Standard shall be given the status of a National Standard,
either by publication of an identical text or by endorsement, at the latest
by December 1994, and conflicting national standards shall be withdrawm at
the latest by December 1994.

According to the CEN/CENELEC Internal Regulations, the following countries
are bound to implement this European Standard: Austria, Belgium, Denmark,
Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland, United Kingdom.
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The object of this European Standard is standardization in the field of
validation and rourtine monitcring of moist hear sterilization

processes and procedures that are carried out by those who sterilize
pedical devices. The validation of sterilization procedures

presupposes that the sterilizer complies with appropriate
specifications.

This standard contains requirements for the validatioz and routine
monitoring of sterilization by moist heat; guidance on the applicartion of
this standard is offered in informative annex A.

NOTE: The requirements are the obligatory parts of this standard

in that these are to be observed if compliance is to be achieved.
The guidance given in annex A, which includes metheds accepred

as being suitable for achieving compliance with the requirements, is
not obligatory and it is not provided as a check list for

aunditers.

1 Scope |

1.1 This European Standard specifies requirements for the process
development, validation, process control and monitoring of the
sterilization of medical devices using moist heat.

1.2 The method is based on the momitoring of the physical factors

that cause the product to become sterile and presupposes that prior to
validation the sterilizer and its installation comply with an
appropriare specification.

NOTE: Specifications for sterilizers are being prepared
by CEN/TC 102.

1.3 This European Standard does not describe a quality assurance
system for the control of all stages of manufacture.

NOTE: Attention is drawn to the standards for quality systems (see
EN 46001 or EN 46002) which control all stages of manufacture
including the sterilization process. It is not a requirement of this
standard to have a complete quality system during manufacture but
certain elements of such a system are required and these are
normatively referenced at appropriate places in the text.

1.4 This European Standard does not address the routine testing of
samples (sterility testing) or the use of biological iIndicatrors as,
except in a limited number of special applications, these practices are
of limited value in moist heat sterilizaticn. In such special
applications, they should be regarded as additional to the measurement of
physical paramerters.
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3.4 commissioning: Obtaining and documenting evidence that

equipment has been provided and installed in accordance with its
specifications and that it functions within pre-determined limits when
operated in accordance with operational instructiomns.

3.5 equilibration time: Period vhich elapses between the attainment
of the sterilization temperarure in the sterilizer chamber and
the attainment of the sterilization remperature at all points within

the load.

3.6 holding time: Period for which the temperature of all peints
within the scerilizer load is held within the sterilization

temperasture band.

NOTE: The Aholding time follows immediately after the
equilibration time. The extenmt of the holding time is
related to the sterilization temperature.

3.7 inoculated carrier: Piece of supporting material om which a
defined number of specified micro-organisms has been deposited.
[}

3.8 installation qualification: See commissioning (3.4).

3.9 installaticn test: Series of checks and tests performed after
installation of the sterilizer in the place of use.

3.10 medical device: (The definition givem in EN 46001 applies.)

'3.11 moist haat: Heat that is dexived from water, either as a

liquid or as steam under pressure.

3.12 national standard: Standard recognized by an official national,
decision as the basis for fiximg the value(s), im a ccuntry, of all other
standards of the quantity concerned.

NOTE: The national standard in a couatry is often a primary
standard.

3.13 parametric release: Declaring product as "sterile" based on
physical process data rather than on the basis of sample testing or
biological Indicator results.

3.14 performance qualification: Obtaining and documenting evidence
that.the equipment as commissicned will produce acceptable product when
operated in accordance with the process specification.

3.15 performance requalification: Procedure to confirm data
recorded during performance qualification.

3.16 primary standard: Standard that is designated or widely
acknovledged as having the highest metrological gualities and whose
values are accepted without reference to other standards.
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4 General

Medical devices to be sterilized shall be manufactured under
conditions that ensure that their bichurden is consistently low
(see EN 556). Employing a quality system complying with EN 46001 or
EN 46002 meets this requirement.

The documented procedures and instructions specified in this standard
shall be provided and implemented effectively. Documentation and records

shall be reviewed and approved by designated personnel (see 4.1).

4.1 Personnel

Responsibility for the imstallation and maintenance of molst heac
sterilizers, for the validation and routine control of moist heat
sterilization, and for release of sterilized product shall be assigned to

qualified personnel as specified in 4.1.2.2 and 4.18 of
EN 29001 : 1987 or in 4.1.2.2 and 4.17 of EN 29002 : 1987.

4.2 Product caupatib%lity

4.2.1 Produet shall be designed to be compatible with environmental
changes occurring in the sterilizer chamber during the
sterilization cycle.

4.2.2 Materials and procedures for packaging shall be specified in
documented form and validated.

4.3 Product storage

After sterilization and prior to product release, conditions for product
storage and handling shall not compromise the qualities of the product.

4.4 Equipment (sterilizer)

4.4.1 The specification for the sterilizer, ineluding its
installation, service requirements and imstallation tests, shall be

documented.

4.4.2 The specification for the sterilizer shall include the

requirement that the sterilization conditicns are reproducibly and
uniformly achieved throughout the srerilizer chamber. The variables

of time, temperature, pressure and degree of saturation of steam shall be
specified for the sterilizatrion cycle.

These requirements zre deemed to be metr if:

a) the temperatuwe and pressure in all parts of the sterilizer
chamber throughout the sterilizarion cycle follow a
predetermined profile;
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4.6.2 The accuracy of test instruments shall be not less than the
accuracy of the instruments fitted to the sterilizer and shall exceed by

at least a factor of three the accuracy of measurements required to judge
the performance of the sterilizer.

4.6.3 Temperature and pressure seasors shall be selected,
installed and used in a manner which will ensure that the stated accuracy

is mainraiped.

4.6.4 The number of temperature semsors used for
performance qualification and performance requalification shall

be specified. Documented evidence shall be provided to show that the
number used is sufficient to demonstrate compliance with the performance
specification for temperature distribution in the sterilizer chamber

and the sterilizer load.

4.6.5 The calibration of temperature measurement sSystems used for

validation shall be verified at a temperature within the
sterilization temperature band before and after each programme of

sequential tests. .

6.6 Timed measuxementg shall be controlled to an accuracy of
1 %.

1+ &

4.7 Maintenance

4.7.1 Preventative maintenance shall be planned and performed in
accordance with documented procedures. The procedure for each planned
mainrenance task and the frequency at which it is carried out shall be

specified and documented.

4.7.2 The sterilizer shall not be used to process medical .
devices until all maintenance tasks have been satisfactorily completed

and recorded.

4.7.3 Records of maintenmance shall be retained as specified in
4.16 of EN 23001 : 1987 or in 4.15 of EN 29002 : 1987.

4.7.4 The maintenance scheme, maintenance procedures and

maintenance records shall be reviewed periodically by a designated person
(see 4.1).

5 Validation

5.1 General

5.1.1 Procedures for wvalidation shall be documented.
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5.3.3 The specified sterilization conditions shall be either:

time/temperature relationship for the
°C for a minimum Aolding time

the Eurcpean Pharmacopoeia or other
provided that their

a) based on an established

specific process (e.g. 121

of 15 min as recommended by
combinations of temperature and duration
efficiency can be demonstrated); or

b) based on a knowledge of the biocburden of the medical
device and the biocburden resistance toO the specific process.

Whenever method b) is chosen there shall be:.
1) access to competent microbiological services;

2) assurance that the physical parameters determined during
perforrance qualification can be reliably achieved for each

subsequent production cycle;

3) samples of pedical devices taken from more than one
representative batch of manufactured product used to determine
the resistance of the bioburden to the process; and

4) an estimation of biocburden shall be established, as
described in EN 1174-1, determined from medical devices
taken randomly from at least three representative batches of

manufactured product.

5.3.4 Each sterilization process and each type of sterilizer
Joad and loading pattern for which the process is valid shall be

specified and documented. :

5.3.5 The pressure in the scerilizer chamber and the
temperature in the coolest part of the sterilizer chamber free space

shall be continuously momitored and recorded by test instruments
(see 4.6.3) during each sterilizacion cyele.

5.3.6 For each type of sterilizer load or reference
load(s), limits for acceptable cycle variations shall be specified and

documented.

5.4 Cartification of validation

5.4.1 Commissioning, performance qualification, recommissioning
and performance requalification reports shall be prepared and signed
by persons designated as responsible for preparing, reviewing and

acekpting the reports.




Page 15
EN 554:1994

5.6.2 The respensibility for determining the necessity and extent
of repeating parts of performance qualification shall be assigned to
a designated person trained in this specialism (see 5.1.2).

6 Process control and momitoring

6.1 General

All calibration, maintenance and performance qualification shall be
successfully completed, documented and approved by a designated person
before the sterilizer is used for production.

6.2 Process control

6.2.1 Routine sterilization shall be carried cut in accordance with
the sterilization process specification.

6.2.2 A system to differentiate between processed and unprecessed
items shall be used.

6.2.3 The sterilized Joad shall be examined for any evidence of
malfunction of the sterilizer.

6.2.4 Whenever the efficacy of the sterilization process or the
integrity of the packaging is in doubt, the sterilized load shall be

regarded as non—sterile.

6.2.5 For each sterilized load, a permanent identifiable record
of chamber temperature, chamber pressure and time shall be obtained
from the instrumentaticn fitted to the sterilizer.

6.3 Routine monitoring and testing

6.3.1 Documented procedures for the routine momitoring of the
sterilization cycle shall be provided.

6.3.2 Sterilizers shall be tested periodically in accordance with a
documented plan to demonstrate the reproducibility of the validated

sterilizarion cycle.

6.3.3 All tests and checks and materials to be used shall be
specified and documented.

6.3.4 If the sterilization process includes air removal from the
product, a steam penetration test shall be carried out at the
commencement of each day the sterilizer is to be used.

6.4 Records

6.4.1 Records to demonstrate that product has been sterilized in
accordance with all specifications shall be produced and retained as
specified in 4.16 of EN 46001 : 1993 or in 4.15 of

EN 46002 : 1993.
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Appnex A (informative)
Guidance on the application of EN 534

A.l Introdoction

NOTE. This guidance is not intended as a checklist for showving
compliance with EN 554.

This annex provides explanations as well as methods which are acceprted as
being suitable for achieving compliance with the specified requirements.
This guidance is provided in order to assist in obtaining a uniform
understanding and implementation of EN 554. Methods other than those
given in the guidance may be used, but these methods need to be
demonstrated as being effective in achieving compliance with the
requirements of EN 554.

The guidance given in this annex is aimed at providing a better
understanding of EN 554, as well as assisting in implementing its
requirements. The guidance given is not intended to be exhaustive but is
offered in crder to highlight important aspects to which attention should
be given. It provides examples of how to meet the requirements of EN 554,
recognizing that other methods which achieve the same ends are equally
acceptable. It also gives general advice on how to meet the requirements
and draws attention to aspects of the requirements that may not be
readily apparent to those unfamiliar with the sterilization of medical

devices.

Clauses in this standard to which the guidance in this annex specifically
applies are shown in square brackets.

A.2 General [4]

A.2.1 Personnel [4.1]

The level of qualification, training and experience required by personnel
at various levels will depend upon the activities being performed.
General guidance on training as part of the overall system of quality

assurance is given in EN 29004.

Some of the areas where personnel may require to have particular
qualifjcarions and/or training are:

a) sterilizer specifications;

b) process design;

c¢) envirocnmental control;

d) installation and insctallatieon testing;

e) commissioning;
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A.2.4 Equipment (sterilizer) [4.4]

when levels of chemical and microbial contamination on the medical device
and/or its package are specified, the quality of the services delivered,
e.g. compressed air, drains, steam, water and electricity, and

the materials of construction for components on the sterilizer carrying
the service to the srerilizer chamber should be agreed with the
sterilizer manufacturer. Compressed air used during all or part of the
sterilization cycle to prevent the pressure in a sealed container
exceeding the pressure in the sterilizer chamber should have oil,
particulate and microbial filtration. Similarly when water is in direct
contact with a sealed container, particulate and microbial filtration
should also be included. The purity of the steam may also need to be

specified.

Consideration should be given to environmental changes in the area in
which the sterilizer is located and the manner in which the sterilizer is
installed. Instability in the sterilizer and component mountings can
inhibit proper function, e.g. leaks. Changes in the environment may cause
unacceptable calibratipn errors in components and instrumentation. Due
consideration should also be given to the heat emission from the
sterilizer and whether any air cenditicning is required.

European standards for steam sterilizers are currently being prepared by
CEN/TC 102, for example EN 285 which specifies requirements for large
sterilizers used to process wrapped porouns loads. These standards should
be considered when establishing mofst heat sterilizers and their
installatien.

A.2.5 Process [4.5]

Medical devices, depending on their type, may be wrapped in porous .
‘materials, coentained in rigid containers which are fitted with filters or
valves, protected in sealed glass or plastics containers containing
aqueous solutions or simply rely on the perosity of the comstructicn
material to the water molecule.

The sterilizing environment in the srerilizer chamber is normally
saturated steam at specified temperatures. It may also be water, or steam
and air. The sterilizing envircoment on the surface of the medical

device is by conduction where the device is in an aqueous solution and
by direct contact with steam for all other types.

' Saturated steam is the preferred method except when the integrity of
the medical device could be compromised by the physical conditicns
present during the sterilization cycle. '

A saturated steam environment in an empty sterilizer chamber can be
achieved by displacing the air by the introduction of saturared

steam. However, with a sterilizer load, air may become trapped in

random locations in the sterilizer chamber and sterilizer load

and cause an unacceprtable enviromment in these locarions. This situation
is particularly acure with porous wrapping materials and is why forced
air removal is important for wrapped goods and porous loads, together
with a source of steam that is low in non-condensable gases.
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The designated person should sign and date all entries relating to
maintenance, both scheduled and unscheduled, stating that all the

necessary work and tests have been completed and are satisfactory.
Recurring faults should be identified and corrective action taken.

The review of maintenance records should aim to identify:
a) any emerging defects;
b) any changes required to the maintenance scheme;
¢) any changes to any maintenance procedure;
d) any additional training required by maintenance persons;

e) whether any records have been completed satisfacrorily, signed
and dated.

A.3 Validation (5]

i

A.3.1 General [5.1]

Validation is considered as a total process which consists of
commissioning and performance qualificarion. The relationship
between these terms is illustrated below:

Validstion
Commissioning Performance qualification
Physical Microbiclogical
qualificaticon qualification

(if necessary)

The person appointed as the designated person should be required to
demonstrate competence in the field of sterilization and validation.

If any of these activities is sub-contracted, the designated person

should be satisfied that the sub-contractor is competent TO carry out the
designated tasks in compliance with 5.1.2. |

A.3.2 Commissioning [5.2]

A.3.2.1 The sterilizer should first be provided and installed in
accordance with its drawings and specification with any deviations agreed
at the contract stage. If a sterilizer is from a range previously
subjected 'to a type test, it is preferable that it is manufactured under
a quality system, e.g. EN 235001,
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f) there are no obvious leaks of steam, compressed air, water and
effluent at any temperature Or pressure within the working range of

the sterilization cycle;

g) during any part of the sterilizarion cycle:
1) steam, water and compressed air pressures;
2) water quality and temperature; and
3) steam quality

cgmply with the sterilizer specification.

A.3.3 Performance qualification (5.3]

The temperature profile in the sterilizer chamber (empty except for
chamber furpiture) should be determined throughout the Aolding rime.
This may be achieved by measurement using a suitable number of
temperature sSensors distributed throughout the srerilizer

chamber. The number of sensors used will depend on the type of

process and the size of chamber. Howaver, experience has shown that 12
sensors for each cubic metre is normally sufficient. For some

processes where homogeneity of the enviropment in the chamber may vary,
e.g. air/steam and water igmersion systems, the complete temperature
profile may need to be established by sequential tests. In this case, at
least two semsors should be located in the same position for each

test and their readings should be within the accuracy of the

instrumentaticn.

Whenever a pre-programmed sterilizer is installed, determination of the
temperature profile within an empty chambez may be included in the |
commissioning procedures.

Heat pemetratiom into each type of starilizer load should be
determined either from the temperature measured within a numbar of
product packages or in a reference load. The packages or reference
load into which the temperature senseors are inserted should be

located in the coolest part(s) of the sterilizer chamber identified
from the chamber profile study. The number of temperature seasors

used should be not less than the number used for the chamber profile
study with at least one situnated adjacent to the temperature sensors
connected to the recording instrument, indicating instrument and
contreller. Reproducibility within acceptable limits should be checked

using a minimum of three replicate cycles.

Performance qualification report{s) should be accepted and reviewed by a
designated person not required to carry out the tests or prepare the

report.
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b) leakage test (if the scerilizarion cycle includes a vacuum
stage);

c) air detector fumction test (if an air detector if fitted);

d) a check that, for a specified srerilizer load

(e.g. reference load), data obtained from instrumentation fitted

te the sterilizer are within the limits of the data obtained during
performance qualifications for the same type of sterilizer

load;

e) a steam penetration test (when specified).

NOTE: A suitable penetration test for a saturared steam process
is being prepared by CEN/TC 102. ' '

A.4.4 Records [6.4]
No guidance is offered.

A.5 Product release from sterilizatiom [7]

No guidance is offered.
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Safety requirements for electrical equipment for
mesasurement, control and laboratory use

Part 1: General requirements
Part 2: Particular requirements for autoclaves using

steam for the treatment of medical materials and for
laboratory processes :

Acoustics — Determination of sound power levels of noise
sources - Survey methed

Sterilization of health care products — Requirements
for validation and routine comtrel = Industrial moist

heat sterilization

Council Directive of 20 June 1990 on the approximatien
of the laws of the Member States relating to active
implantable medical devices

Council Directive of 14 June 1993 concerning medical
devices

n .
In preparatioen.
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Sérstakur drgangur frd heilbrigdisstofnunum

Heilbrigdis- og 6ryggispattir vegna sérstaks drgangs fré heilbrigdisstofnunum

Hettur fyrir vidskiptavini, starfsfélk, almenning og umhverfi.

Med6hondlun Urgangs
Medhondlun 4 vinnustad

Flokkun vrgangs 4 heilbrigdisstofnupum
Séttmengadur Urgangur

Lifrenn drgangur frd heilbrigbisstofnunum
Nilar og hvassir hlutir

Lyf .

Spilliefni ‘

Geislavirkur trgangur

. Fljétandi Grgangur

Pokkun firgangs

Umbudir

Flutningur Grgangs
Flutningur og geymsla 4 vinnustad
Flutningur og medhondlun 4 férgunarstad

Férgun drgangs
Hitamedferd. Szfing
Orbylgjumedhdndlun

- Efnamedhdndiun

Brennsla

‘ Urdun

Log og reglugerdir vardandi séttmengadan og sérstakan drgang

Séttmengadur Urgangur
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Sérstakur irgangur frd heilbrigdisstofnunum

Urgangi fr4 heilbrigdisstofnunum er skipt { tvo adalflokka, p.e. venjulegan

frgang (matarleifar, umbiidir og annad slikt sorp) og sérstakan drgang.

Med sérstokum drgangi er 4tt vid drgang sem getur verid hattulegur {61ki og

umhverfinu.

Sérstakur drgangur flokkast { eftirfarandi:

- Séttmengadan trgang.

- Lifreenan drgang.

- Ndlar og hvassa hluti.

- Lyf.

- Spilliefni, p.e. haettulegan efnairgang.
- Fljétandi drgang.

Sérstakan trgang verdur ad medhodndla 4 dkvedinn hétt svo ekki stafi hatta frd

honum 4 vidkomandi stofnun, vid flutning 4 férgunarstad eda vid férgunina sjédlfa.

2.1

Heilbrigdis- og dryggishattir vegna sérstaks urgangs fra
heilbrigdisstofnunum.

Heattur fyrir via_s'kip_tavir;i, starfsf6lk, almenning og umh\;érﬁ.

Hettur fra sérstokum trgangi frd heilbrigéisstofnunuxﬁ geta verid eftirfarandi:

.- Smit, beint eda Sbeint.

- Eitranir, brddar eda langverkandi.

- Ofnzmi og 6pol. .

- Eld-, tkveiki- og sprengihztta.

- Geislun. . _

- Mengun umhverfis (p. e. mengun yfirbordsvatns og grunnvatns, mengun
jardvegs og mengun lofts).

3 Séttmengadur drgangur




3. Medhondlun drgangs.

Medhondla parf allan trgang med varkdrni og ndkvemni og pé einkum sérstakan
firgang, par sem hann getur haft beina hettu { for med sér fyrir f6lk ekki sidur en
umhverfid. Medhondlun drgangs er kostnadarsom og bvi er einnig naudsynlegt ad
flokka tirgang med tilliti til pess hversu varasamur hann er og hvada medferdar og
forgunar hann parfnast svo a0 pad magn sem parf a8 fara { flékna og dyra forgun verdi

sem minnst.

3.1 Medhondlun 4 vinnustad.

Medhondlun sérstaks trgangs fra heilbrigdisstofnunum midar fyrst og fremst ad
eftirfarandi: :

- Flokkun drgangs, sem nast upphafi, b.e. par sem hann myndast.
- ABgerdum til ad gera lirganginn éskadlegan.

- Pokkun og geymslu { par til gerdu loftrestu og lzstu rymi.

- Flutningi 4 forgunarstad med vidurkenndum flutningsadila.

4. Flokkun trgangs 4 heilbrigdisstofnunum.

|

4,1 Séttmengadur drgangur

Séitmengaéur er sa Urgangur sem hefur { for med sér smithattu fyrir sjiiklinga,
starfsf6lk og adra b4 sem hugsanlega komast { beina eda 6beina snertingu vid hann.
Pennan trgang parf pvi ad meShondla sérstaklega. .

Séttmengadur trgangur er flokkadur 4 eftirfarandi hatt:

- Urgangur frd sjiklingum, t.d. 4 einangrunardeild, sem haldnir eru hzttulegum
og smitandi sjikdémum. \ .

- Einnota 4h6ld sem mengud eru smitefni frd syktum sjiklingi.

- B168smitadur trgangur, bléd, blédpattir og blédmengud einnota ghold og hlutir.
- Umbidir og syni fra syktum sdrum.

- Smitn@m og hettumerkt syni frd rannséknarstofum.

Rétt er ad ganga eins fr4 5llu bl6di og blédmengudum hiutum hvort sem beir
koma fré einstaklingum { hattuhép eda ekki, Heimilt er b6 ad hella nidur préfudu blédi
fr4 Bl¢3bankanum, p.e. ad farga pvi{ fréveitu, sé fylistu varidar gett. '

begar adstzdur leyfa er heimilt ad flytja séttmengadan tirgang frd
heilbrig&isstofnunum og rannséknarstofum 4n undangenginnar daudhreinsunar.
Forsendur fyrir sliku er tryggur umbiinadur og flutningur séttmengads drgangs til
ey8ingar { forgunarstdd sem hefur starfsleyfi og er vidurkennd fyrir slika forgun. P6
skal 4vallt daudhreinsa smitnzm og hattumerkt syni 4dur en pau eru flutt fré vidkomandi

stofnun.

4 Séttmengadur tirgangur
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4.2 Lifrenn drgangur,

Til lifrens Grgangs teljast hiutar Gr vefjum eda likamsleifar dr félki eda dyrum
sem ekki er haegt ad lata [ almennt sorp. Slikur drgangur kemur t.d. frd skurdstofum,
1fkskurdarstofum, rannséknarstofum og fellur til vegna starfsemi dyralekna.

Hvad lifrenan Grgang vardar skal gzta ad eftirfarandi:

- Lifreena hluti skal geyma { kzeldu rymi. P4 m4 ekki geyma lengur vid
herbergishita en { fjora tfma og ekki lengur en { brjé sélarhringa { keeliskép.
Djtipfrysta parf bad sem geyma parf { lengri tima. _

_{_{freenir hlutir sem geymdir eru { rotvamarvokva skulu teknir Gr vékvanum vid
fsrgun. Vokvanum skal farga 4 videigandi hétt sem spilliefni.

- Lifrzenum hlutum skal farga med bruna. Vid flutning til forgunar skal notast vid

tilskildar umbuidir.

4.3 Nalar og hvassir hlutir

Hér er um ad rda Grgang sem getur skorid og stungid. Slikur drgangur getur
haft { for med sér hattur fyrir starfsfélk sem medhondlar Grganginn, t.d. pegar hann er
fluttur til eydingar. Pvi parf a8 nota sérstok flat undir slikan drgang. Plastdésir dr pykku
plasti eru hentugastar, bar eiga ad vera merktar "Sérstakur drgangur - oddhvass/beittur.”
Ekki skal fylla {4t meira en nemur 3/4 af rdmmali pess. Urganginum skal komid til

forgunar strax og skipt er um flat.

Eftirfarandi flokkast undir trgang sem getur skorid og stungid:
- Nélar og sprautur. T o o
- Skurdarhnifablod.

- Rakbl&d. _

- Mjdg brothatt gler.

- Allt annad sem hugsanlega getur skorid eda stungid.

4.4 Lyf

Lyf sem tireldast eda eru g6llud ber ad farga sem spilliefnum, annars getur stafad
hetta af peimn.

Lyfjunum ber ad safna { tilskilin lat, merkja vel sem "drelt/gollud lyf" og tilgreina
hvada tegund er um ad r=da. Halda skal tegundum adskildum sem frekast er unnt, skila
peim { upprunalegum umbidum og koma til eydingar { Iyfjaverslunum eda
spilliefnamottoku. ' ‘

—

Lyfjum skal skila til eydingar ef:

- Notkunart{mi er dtrunninn.
- Uttlit lyfja er ordid torkennilegt af einhverjum orstkum.

- Lyfid hefur verid innkallad eda ef A
vidkomandi lyf er ekki lengur notad 4 deildinni eda vid stofnunina

Ef eyda parf vanabindandi lyfjum (narkotika) eda frumuheftandi lyfjum
(cytostatika) skal eyda peim 4 sama hitt og 63rum lyfjum, b6 pannig ad alls 6ryggis sé
gatt. Skraningar um afdrif slikra lyfja skulu vera ndkvaemar og gefa til kynna ad peimn

hafi 6rugglega verid eytt.

S Séttmengadur drgangur
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4.5 Spilliefni.

Efnatirgang 4 hvorki ad losa { fréveitu né med 68rum trgangi. betta 4 vid um efni
sem geta skadad heilsu manna, geta myndad hattulegar gastegundir vid férgun, geta
valdid eld- eda sprengihzttu, skemmdum 4 16gnum eda mengad umhverfid.
mengunarvarmnareglugerd er ad finna lista yfir spilliefni.

Eftirfarandi efni eru 4 medal efna sem skulu flutt til spilliefnaméttoku:

- Rafhlodur sem innihalda kvikasilfur og/eda kadmiﬁm. Peim skal safna { par til
gerd {14t og flytja til spilliefnamdttoku.

- Kvikasilfur dr brotnum hitamalum og §3ru drgangskvikasilfri. Pv{ skal safnad
{ plastilét med péttu loki. Merkja skal 114tid greinilega med "Kvikasilfur" og flytja {
spilliefnaméttoku.

- Leysiefni. Peim skal safna { {14t me0 péttu loki og flytja til spilliefnaméttdku.

_ Ymiss annar efnatrgangur, t.d. frd rannsSknarstofum.

4.6 Geislavirkur urgangur.

' Geislavirkur Grgangur getur badi verid { fostu og fljétandi formi. Geislavirkur
trgangur getur gefid frd sér jénandi geisla sem eru hattulegir félki, dyrum og '

~umbhverfinu.

 Allan geislavirkan trgang skal geyma { par til gerdum geymslum og koma til -
eydingar (aftimiunar) { sérstékum {lstum. Geislavarnir rikisins gefa allar ndnari
upplysingar um medhdndlun. ) . _

4.7 Fljétandi drgangur |

Pegar farga parf flj6tandi tirgangi er afar mikilvagt ad nota {14t med péttum og
sruggum lokum svo ad pau opnist ekki vid medferd eda I flutningi til férgunarstodvar.

5.  Pokkun urgangs

Vid frigang tirgangs parf ad gta Sryggis beedi vid pokkun, geymslu og adra
medhéndlun:

- Nota skal tvéfalda poka pegar pess er porf. '

- Binda skal tryggilega fyrir pokann med par til gerdum plastbondurm.

- Oheimilt er 40 stafla pokum hvorn upp 4 annan og op pokanna skal alltaf smia upp.
- Ekki m4 skilja pannig vid pokana ad peir geti oltid it 4 hlid.

- Aldrei m4 hella fljétandi efnum beint ofan { plastpoka. Koma skal vokvum fyrir {
vatnsheldum fl4tum 43ur en beir eru settir i poka. '

- Medhondla skal 61l 114t med s6ttmengudum og hettulegum trgangi med. vardd.

- {14t undir séttmengadan trgang skulu vera greinilega merkt, pannig ad ekki leiki
vafi 4 ad pau innihaldi séttmengadan urgang.

6 Séttmengadur Urgangur
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5.1 Umbudir

Allar umbudir fyrir sérstakan drgang skulu merktar med flokksheitum og eftir
atvikum advdrunarordum, sj4 1id 4. Umbddir undir séttmengadan tGrgang skulu vera
gular og ekki skal nota pann lit 4 umbidir fyrir annan vrgang.

Urgang skal setja { eftirfarandi umbudir:

Venjulegan drgang (sorp og

samberilegan irgang): - poka tir plasti eda vatnsvdroum
pappir

Séttmengadan drgang sem er

biiid ad daudhreinsa: - poka tr plasti

Séttmengadan tirgang sem ekki er :

biid ad daudhreinsa (sjd 1id 4.1): - poka tr pykku plasti, geymdir {
sérstoku lokudu og leestu fl4ti eda
gdmi, sjd 4.1.

Lifreenan drgang: - poka ur pykku plasti, geymdir {
kzli eda frysti, sjd 110 4.2

Nailar og hvassa hjuti: - plastilt med béttu loki

Lyf: - plastildt med péttu loki og {

' : ' o upprunalegum umbidum
Spilliefni: S - heil {14t, notid upprunailat eftir pvi
' : sem kostur er

Geislavirkan drgang: Lo - sérstdk blyflat par til etlud. Fara
skal eftir fyrirmaelum Geislavama
rikisins.

Fliétandi tirgang: . - heil 14t med béttu loki

6. Flutningur drgangs

6.1 Flutningar og geymsla 4 vinnustad

Niékvzm flokkun drgangs strax { upphafi er mikilveg. Hverjum trgangsflokki
parf ad marka dkvedinn farveg. I pessum farvegi eru dkvednar adgerdir fyrir hina ymsu
tirgangsflokka sem mida ad pvi ad gera drganginn skadlausan eda skadlitinn. Dami um
betta er véndud innpdkkun spilliefna, geislavirkra efna, néla og hvassra hluta, lyfja,
fljétandi vrgangs og daudhreinsun sétinzms Urgangs. AJ lokinni pékkun er drgangurinn
fluttur { lesta og loftresta geymslu. Urgangurinn getur purft dkvedin geymsluskilyrdi,
t.d. er lifreenn drgangur geymdur { keli eda frysti.

6.2 Flutningur og medhéndlun 4 forgunarstad
Flutningur 4 sérstokum drgangi fré heilbrigdisstofnunum 4 férgunarstad skal

framkvzemdur af vidurkenndum flutningsadilum sem hafa starfsleyfi frd heilbrigdisnefnd.
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7.  Forgun tdrgangs

Undirbda skal irgang og flytja til forgunar { samreemi vid eftirfarandi:

Séttmengadan Urgang: - daudhreinsa 4 viGkomandi stofnun eda flytja
med vidurkenndum flutningsadila til vidurkenndrar
forgunarstsdvar. Oheimilt er ad urda séttmengadan
firgang 4n undangenginnar daudhreinsunar. AdJ
fengnu leyfi heilbrigdisnefndar mé flytja séttmengadan
tirgang tii brennslu { vidurkenndri forgunarst6d, an
undangenginnar daudhreinsunar, sjd 1id 4.1.

Lifrenan urgang: - Flytja til brennslu { vidurkenndri forgunarstdd.

Nélar og hvassa hluti: - Flytja { lokudu og merktu plastilati til férgunar {
vidurkenndri férgunarstdd, p.e. til urunar eda
brennslu.

Lyf: - Flytja { lokudu og merktu plastildti { lyfjaverslun eda
{ spilliefnaméttdku.

Spilliefni: - Flytja { tryggum umbidum til spilliefnamdéttdku.

Geislavirk efni: -+ - Geyma og meShondla samkvamt fyrirmalum

Geislavarna rikisins.

7.1 - Hitamedferd - Szfun

Naudsynlegt er ad daudhreinsa eda szfa allan tirgang, syni og binad pb.m.t.
4h&ld, glos og skélar sem hafa komist { snertingu vid sykta hluti og annad sem
séttmengad er, t.d. 4 rannséknarstofum. Vid szfun skal gata gédra starfshétta og
einungis nota vidurkenndar adferdir. Notkun sérhefdra adferda til s@funar, s.s. geislun
eda notkun etylenoxids er h4d leyfum vidkomandi yfirvalda (Geislavarna rikisins,
Heilbrigdiseftirlits sveitarfélaga og Vinnueftirlits rikisins).

7.2 Orbylgjumedhéndlun

Takni pessi byggir 4 gufumedhéndlun trgangsins { sérstokum binadi. Ad lokinni
gufumedhondlun fer Grgangurinn { tzetara sem malar umbiidir, plasthluti, ndlar og annan
trgang { sméar agnir. Eftir 20 mélun hefur farid fram fer Grgangurinn med snigilfeeru {
gegnum rdd af drbylgjukdssumn par sem daudhreinsun fer fram. AJ lokinni pessari
medferd losar vélbinadur Grgangsmassann { gidm. Endanleg forgun fer sidan fram &
vidurkenndum urdunarstad eda { brennslustdd.

8 Séumengadur Grgangur
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7.3 Efnamedhondlun

Vi8 daudhreinsun med par til gerdum hreinsiefnum skal geeta gédra starfshétta og
nota eingdngu vidurkennd efni og adferdir. Leifar af hreinsiefnum eru spilliefni og skal
skilad til spilliefnaméttdku { péttum og merktum umbddum.

7.4 Brennsla

Férgun Grgangs med brennslu er starfsemi sem er hdd starfsleyfi og
starfsskilyrdum Hollustuverndar rikisins. :

7.5 Urdun

Forgun tirgangs med urdun er starfsemi sem er héd starfsleyfi og starfsskilyrdum
Hollustuverndar rikisins.

8. Lég og reglugerdir um séttmengadan og sérstakan drgang

-L6g um hollustuhztti og heilbrigdiseftirlit nr. 81/1988.
-Mengunarvarnareglugerd nr. 48/1994.

-Heilbrigdisreglugerd nr. 149/1990.

-L6g og reglugerd um geislavarnir.

-Reglugerd um biinad og rekstur lyfjaverslana.

-Lég um eiturefni og hettuleg efni. -~ - - : . e
-Reglugerd nr. 236/1990 um flokkun, merkingu og medferd eiturefna og
hettulegra efna og vorutegunda sem innihalda slik efni. -

-Reglugerd um innflutning, notkun og férgun PCB.
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Riskavfall
maste desinfekteras innan
def liimnar sjukhuset

siukhusets personal, och andra mén-
niskor som hanterar riskavfall, kan
drabbas av allvarliga infektionssjuk-
domar om riskavfallet ej oskadliggérs
pé& betryggande sétt.

Det Gr av stérsta vikt att alla férpack-
ningar med avfall, som p4d ett eller
annat satt kan vara smittférande, des-
infekteras s& néra smittkallan som maj-
ligt, fér att férhindra smittspridning fill
omgivningen

D et sdkraste sdttet att oskadliggdra

det infekterade avfallet &r att des-
infekitera hela férpackningen i en auto-
klav innan férpackningen lémnar sjuk-
huset.

Forst dérefter kan férpackningen med
riskavfall behandlas som vanligt avfall
utan ott komplicerande sékerhets-
&tgdrder behéver vidtagas.

Det av Getinge utvecklade systemet fér
hantering av riskavfall &r ett sékert och
effektivt satt att konvertera riskavfall till
vanligt, ofarligt, avfall.



. Hanfering, desinfektion och os|
' riskavfall enligt sysiem Geting

&

Skdrande och stickande féremél légges Den férslutna plastbehdllaren och évrigt

direkt efter anvéndning i en plast- riskavfall placeras i en wellpappkartong

behéllare. eller kraftpappersséck fodrad med en
temperaturresistent plastséck.

¢ H @

Kartonger och pappersséckar forslutes Hela vagnen med avfall kérs direkt in i
och placeras pé en fér &ndamalet autoklaven efter att plastkapellet av-
speciellt avsedd vagn i temperatur- légsnats. Kartonger och séickar med
besténdigt utférande. Vid transport riskavfall desinfekteras, efter upp-
genom sjukhuset técks vagnen med ett, repade luftevakueringar, i autoklaven
(engdngs-}, plastkapell. vid en temperatur av 105°C.
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dliggérande av

)

Avfallet ér nu desinfekterat och ofarligt
att hantera.

©

O]

O

Avfallet kan nu tippas i en con-
tainer . . .

. . . eller komprimeras fér att minimera
transportvolymen.

O

Avfallet kan nu riskfritt transporteras till
deponeringsplats fér konventionellt
avfall.




Getinge system for siker
hantering av riskavfall

Getinges system for hantering av risk-
avfall ar ett sékert och reproducerbart
satt att hantera och oskadliggéra

farliga &mnen innan dessa férorsakar

nagot problem.

Behallare av hérdplast
fér skérande och stickande
féremal,

Enheten for riskaviall -y Ny - Autoklav fér riskavfoll. Tronspertvagnen
bestar av en wellpapp- o : e f&rs in | autoklaven och desinfekteras
kartong med invéindigt o SN med angoa.

temperaturresistent </ > Autoklaven &r férsedd med ett speciellt,
plastséck. o B ey reproducerbart, program fér desinfektion
Behéllaren ar levererbar Pty av riskavfall,

i olika storlekar och fér- g

sedd med en férslutnings-

anordning.

Transportvagn fér Komprimator som samman-
- . |
J transport av riskevfall  pressar avfallet kan levereras

kan férses med separat eller inbyggd i
engdngs plastkapell. container fér att minimera

platsbehovet vid efterféljonde 1 .'
o | H‘;{

TFGHSPOH.

5y o = =~ ’
HH ﬁ-‘ A2 TS L , ’E‘ ;

e __L;}’,S

%5 GETINGE

PO. Box 69, $-310 44 GETINGE, Sweden ¢ Tel. 035-155500 ¢ Fox 035-549 52

ANDERSSON & STRAND REKLAMBYRA AR APR. 1991

)
)
)
)
)
)
)
)
)
b
b
b
)
)




~ 02

N
~y
~

4

TREG  ANT | REGISTAEAINGEN AVSER

— S 0N T aTyw
A F KoM
=
15 I e A F . K
L l i J_ :
12 ! ' ' 2
a,@z 515 -
TRy 5 s
/ —_ -
g L. %‘%/ }" z ; [
3 . 2 ) 1 I_—'._—
) — | ] WL YA :
1 T 1 Q PLA_‘_N_L 1 ‘ 11

ir‘lf'.,_'

). A o}

[BRINK ®

OREBRO LANS LAKDSTING.

RSO FORSORJININGSBLOCK

, arkitekt ab AJFALLSHAN TERI N
i — —— AV DELOL
o Us TOMSEOVK TIDIVSS K195 1:5D
) 1294 OHZ‘T | £:3 |

\ ' Hos o T A 1 B A




HENBRIGBIS- 0F TRYGGINGAMALARAS UREYTID 1
bb. Olb Dags. &% aq 11
Abm.Ds Trm. |
Svarfy, Vig
Afgr, Tilv,

Heilbrigdiseftirlit Reykjavikur,
Drépuhlid 12,
105 Reykjavik.

Reykjavik 27. september 1994 _—_—

Fra 15. september sl. til 22, september, hafa komid upp 3 tilfelli hjA SORPU, sem ad
okkar mati mé rekja til vitaverdrar umgengni starfsmanna heilbrigdistétta vid
séttmengadan urgang, lyfjaafganga og umbudir.

1).

Pann 15, september barust til okkar 2 fotur, sem komid h6f0u med
jarOvegsgami fra ahaldahisi Seltjarnarneskaupstadar, sem losa atti 4 jar&vegsfyllingu a
gomlu Gufuneshaugunum. Fyrir arvekni starfsmanns par, voru foturnar fjarlegdar og
skilad til Efhaméttoku SORPU, a8ur en dvitar eda 6vidkomandi adilar komust {
snertingu vid innihaldid.

I fotunum voru lyfjaumbudir, sumar témar, adrar fullar eSa med afgdngum,
sprautunalar og annar biinadur til lyfjagjafa i 8. I pessu tilfelli virdist sem einhver, er
hefur med lekningapjonustu a8 gera hafi gert sér ferd med foturnar og komid peim i
nefndan jarSvegsgam til forgunar. Féturnar eru i geymslu hja SORPU og veri
hugsanlegt ad rekja hvadan innihaldi8 kemur,

Erindi um betta mal, verdur sent til Heilbrigdiseftirlits Kjosarsvadis.

2).

bann 22. september ad morgni dags var komid med fr4 Landakotsspitala, til
efnaméttoku SORPU, ilat, sem ztlad er til séfnunar 4 notudum rafhlédum. Innihaldid
reyndist vera ad hluta til notadar (6vardar) sprautunalar. Hér er um mjog alvarlegt mal
ad rzda, par sem rafhlédur eru handflokkadar af starfsménnum efnamoéttéku SORPU,

&dur en bzer eru sendar til eydingar.

3). : 4
~ Siddegis pennan sama dag, 22. september, barst 1 sorpméttokust6d SORPU,
sorpgamur fra Landsspitalanum. Starfsmadur Landsspitalans var mettur 4 sta8inn til ad
fylgjast med pegar gamurinn yr8i losadur, pvi grunur var 4 a8 par hefSi lent verdmatur
binadur (gerfilidir) og atti ad freista pess ad finna pa. betta gekk eftir.

SORPEYDING HOFUDBORGARSV.EDISING bs. HEIMILISFANG / ADDRESS  S$iMI / TEL. KENNITALA 510588-1189 |

MUNICIPAL WASTE DISPOSAL COMPANY Gufunes +354-1-676677 VSK.NR. 15528 . ‘

HOVEDSTADSOMRADETS AFFALDSBEHANDLING ~ P.O. Box 12100 MYNDSENDIR / REYKJAVIK SAVINGS BANK
TELEFAX ICEBANK LTD. HATUNI 2 B.

132 Reykjavik

M Iceland +354-1-676690 1163-26-5
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Vid leitina ad gerfilidunum purftu starfsmenn SORPU ad tema nokkra svarta f,orppoka
og reyndist innihald peirra vera ad stzrstum hluta ﬁrgangu.r fra sktfrés’toﬁ.l. Blof.Suga.r
grisjur, sprautur, nalar, hnifsbl63 og annar dlika bunadur eins og sest a medfylgjandi
myndum. Vid nAnari skoBun 4 farminum reyndist vera um fleiri sorppoka ad reda, med

konar innihaldi. N o ) .
sEafI‘trilrs a8 fulltriar Landsspitalans og Heilbrigdiseftirlits Reykjavikur hofSu venid

visstédd nanari skodun 4 innihaldi farmsins 4 manudag 26. september, var farminum

ki5 til eydingar i Sorpbrennslu Sudurnesja. .
Ie)essa atbyurbi, sem lyst er hér ad ofan telja stjornendur SORPU svo alvarlega, ad ekki

verdi lengur vid unad. ’ o
Sorpeyding hofudborgarsvadisins bs. (SORPA) fer pess hér med formlega 4 leit vid

Heilbrigdisnefnd Reykjavikur, ad pessir atburdir verdi rannsakadir til hlytar og peir sem

amna hafa stadid ad verki verdi krafnir skyringa.
f framhaldi af pvi verdi komi® skikki 4 meOferd sottnzms rgangs og annars hattulegs
Grgangs fra sjikrahisum og sjukrastofnunum og gengid eftir pvi ad atburdir af pessu

tagi heyri sogunni til.

Me3 bréfinu fylgja myndir af vetvangi og eru par merktar { niimerard i samrzmi vid
upptalninguna hér ad ofan.

)

Virbingarfyllst.

Asmundur Reykdal '
stoOvarstjori.

Afrit verBa send til:
Landlzknis embzettisins
Stjomar sjikrastofnanna
UmhverfisrAduneytising
Heilbrig8israduneytisins
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