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30 years of aseptica: a look back
and forward#EF 45 30 4 : [A]BHELE L

Dear readers#i & HiEE,

It fills us with pride and joy to celebrate the 30th anniversary of our scientific journal. For three
decades, we have accompanied you on a journey through the world of medical device reprocessing,

validation and infection control-related topics. Sometimes this world has changed rapidly, sometimes it has
provided a stable basis. With the current edition of aseptica, we would like to look back with

you and venture a look into the future. BERBARTRLEE AR 30 B » ﬁ{ﬁ‘jﬂ@ljﬁj;t@ﬂ-;’m# [t o =
+ﬂ35'5 ARSI A BB S R ~ Bt VR E AR R RER 5 o S EH SRR LR -
BIFANRE TIREN R o BB E AT AR » Bifim2iE— R Ea A EE AR -

Our beginningsH M fi5

When the first reading sample of aseptica was published at Medica 1994, topics such as the validation of

reprocessing processes and the training of medical device reprocessing staff were still in their very

beginnings. What already existed, however, was a strong drive towards professional cooperation

between relevant players in the field of instrument reprocessing. The vision of the founding partners was to

address current topics, to provide a consistent mix of science and practice and to represent

the attributes of credlblhty, consistency and diversity. & — (A E R ATE 1994 £ Medica 355
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Milestones HLF2 i
Over the years, we have focused on topics with direct practical relevance and opin-ion-forming

positions. From the validation of the cleaning process to the reprocessing of special instruments and surface
disinfection — we have never shied away from tackling complex topics and presenting the relevant
background of the time in an under-standable and practical way. LR HT—EEEREA EEEEH
BRI R B ATIZH R o (el R A BaGE R PR PR P BE AR T 2 — — B e A P
HERIGERE - DA N ERARANE AT X 2B E IR ARRR S = -

Change and adaptation( 58§ [
The way we consume information has changed dramatically over the last 30 years. We have adapted to this
change by introducing the digital PDF format alongside our printed editions. Our aim was and is to provide

you with practical specialist articles at least three times a year in a pragmatic and uncomplicated way.

From this issue onwards, you will receive aseptica regularly in a joint mailing with Zentralsterilization
and also at trade fair appearances of the member companies Ecolab, Miele Group, Sirona and Ebro. With
moderate layout changes, we have always shown something new, not radically all at once, but gradually. @7
30 FE28 » HMPEEEANR TN HE TR - BN 138 2L 2R H&E’Jﬁﬁﬂ[?\?;&u
PDF &= - ?JZ(F?B’JE SREEED =R E BRSOk SR E AN S CGE - (EAHIRR
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Looking to the future/ & F ¢
Let’s focus firmly on the future. The coming years promise to be just as dynamic and focused. Topics such as

new infectious agents, new technologies, networked devices and new reprocessing methods will continue to
change our world. And demand that we always involve, include and inform users in all technological
developments. This applies regardless of whether reprocessing is carried out in a large university CSSD or a
small dental practice, regardless of whether it is in northern Germany or South America - hygiene, infection
prevention and value preservation affect us all ZE H{fEREHIEEIR AR o RAKFETHZ T RIE AT IS HF0
SUE o SRR ~ BB - SRR AT R B 75 A 2 SR RS A PR TR Itgikﬁzﬁﬁé’f&
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We are committed to remamm/]g at the forefront of practlce oriented scientific media. In doing so, we willF% ("

BOINRFFEL B A S A R EME R 2 Ay o (ELERE » Fef i
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Focus even more strongly on the regular availability of aseptica B 22 {5 fE i Fa s Y & HA L [E
Expand our digital presence without sacrificing the advantages and offline availa-bility of the printed

. versions A& TR AEE AR AS O BREAFTRERR AT A PER TR U0 T SRR B 3675
3. Enter into a stronger dialog with you as our readersE2{F 2 F{fRRE & AU LT 558 H JIRTE S
Expand international distributiond# KB F5 i &
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Thanks to our readers, scienti ic advisory board and sponsors/@&a§iF MHJEE
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Finally, we would like to thank you, our loyal readers, current and former sponsors (Ecolab, Ebro, Sirona,
Miele Group, Olympus, Hawo, Kogel, Innovations Medical, Veolia), from the bottom of our hearts. Your
curiosity, critical thinking and enthusiasm for technical hygiene have characterized aseptica all these years. A
big thank you also goes to the experts on the Scientific Advisory Board, who actively support the editorial
team with advice, knowledge and practical experience through their professional activities. Let’s shape the
next 30 years together, continue to explore the world of hygiene, medical device reprocessing, validation and

shape it sustainably together. 5 f% » {22 /L B
(Ecolab ~ Ebro ~ Sirona > Miele GrotﬁEu Olympus > Hawo ~ Ko Ege ~ Innovations Medlgal ~ Veolia) °
Rk FIEE’J%?@I% TR AR o thEIER RGHRI 2R &=

BEHER - (%8 H RS B AEG S R im e PR Tm@?&%
BHRREL - BRa M HIEH - By

%E)E » EHTFRY O ~ BUHIE AR
ZE 30 4F > ik

Looking forward to the coming yearsHH{Fi A SR 2,

Your editorial team i HE [E 5
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Aaron Papadopoulos, Iven Kruse, Stella Nehr-Werner, Ulrike Weber

Anniversary edition with selected articles
from the past 30 years Jii#% 1387 30 £

pE BN K VN )

To mark the 30th anniversary of aseptica, we have made a very special selection of articles for you.
You will find a carefully curated selection of remarkable articles from the past years. Sometimes
with a wink, sometimes with astonishment and sometimes with obvious consistency. We
have searched our archives and decided on the following articles & | fo S HEB R AT i 30 38
oo WA ERE T —SIER RN - BRI OIRER AR R FRIRE G - A
NZR - AIFEERT - A2 o HMHEE T HPIRO M Stk e $ 2R LUT SO

o Infection risks on the dance floor and prevention strategies — an ironic comment for public
health. (Year 2008): Far too often we forget the hygienic relevance and the possibility of
evaluating pleasure outside the CSSD walls with a reasonable awareness of hygiene 2 il 1 &
Qe B MITER shess — A AT ATRRURIR TS = (2008 )« HoffTH & TRCATAEAHEANE: DL
Te L& BRAO AL TERRET h CSSD (I B HLIEARF S BE N BRAT AT RENE:

« Hygiene in endoscopy - developments, changes, standards (year 2004): The historical
background to the reprocessing of endoscopes is wonderfully explained in relevant studies
in this article. Technical articles with such a focus and clarity make a strong contribution to
the further development of hygienically safe reprocessing procedures and invite interested
parties to actively participate fRER #14E — 2 ~ 881 ~ 154E (2004 FF) : ASCHIAERINTE
TRAF AR T PR PR B SR A 7 o B AL SRS RS M L R RO B Ayl AR e 2
BRMEEFIE—PREG TERSE » R S A & /T Em 2,

« Validation in the CSSD (1998): This article looks at the beginnings of validation and poses the
critical question “why start with steam sterilization as the last step in the reprocessing
process?”. The content of this article is certainly not transferable to 2024 in many statements,
but we find the very clear and visionary questioning of the approach at that time impressive.
CSSD(H R IH A HEIEARMT) 0 BRaE (1998) « ASCEHEMEREEHIBAMA » AHEH T BHFERH
B TR LRSI E R E A PR ELERR R —F 2 )« AU EERFZ Bdrh
EORTREIERS B 2024 F > (EIRMIFEEREIE NI TR BB E A% RAVERE S AR5
iz

o Enzymes - mode of action of biocatalysts. (Year 2000): This article is a perfect and written
example of “I've read this somewhere before”. Enzymes in the context of automated cleaning
and the necessity for the respective tem-perature optimum are well known. This article also
uses practical examples and studies to describe the influence of enzymes in a circulating or
station-ary wash liquor in the washer-disinfector %35 — AL EIFIER 7720 - (2000
) ERSCER THRURMER RS R SCE ) M5ERERE - BEERhrEsR
LIR:#% B B HRELE L B AT TR o A ST A BB 1 FORF S A SR 21
DRI AR B R SE R T R B

« The story of the “ebro Thermologger” — from nobody to market leader (2012). 25 years of
thermologgers in the CSSD and at validation compa-nies, how time flies. This exciting story
by visionary Wolfgang Kliin tells of the use of his ebro thermologger in the CSSD. Today,
unlike 25 years ago, thermologgers became a standard for the routine control and process vali-
dation of washer-disinfectors and sterilization processes and have become indispensable.

lebro BFLHER 1 HOMS - MR/ VEEIHIGELEE (20124F) - BEIHREHE CSSD(H
KA HLIERRT) ?ﬂ]%’iéﬁQTIﬁfT 254F  IFLEFER < EET BN EREE
3% L) Wolfgang Kliin 7 T fth) ebro ZARE#kE £ CSSD FRHYFEITEUL © 414 » B 25 4F
N » BAGCERAS R A R B A AR AR A 7 B b FIEUEBRa ke - it HE
SN T DR

This anniversary edition shows you the development and progress in our field. From very popular
questions in 1998 (Why does validation start with steam sterilization and thus with the last step
of reprocessing?) to the latest measuring equipment. What all the articles have in common is
that we have kept their content in the respective period. So please don’t be surprised if prEN
standards are still quoted here and there or if similar features from the past 30 years can be found.
Whether you are a long-standing expert in the field or a newcomer looking to gain an overview,
you will find valuable insights for your own work and new ideas in this special edition 4<JE A0
SRR R T M REE B RS o ¢ 1998 FIEFWTHIRE (BRI
NG - AR (PG 2 ) BRI - FrE SCRRLER R MR
T & BRIRIAE o FIE 405 prEN (AR ARENEE EEORERBIR 15 > 5
R AT LIEREE 30 FRIHEIF L FHTEREIE -

MRS RINE R » ERA LRGSR IR EIE A
CHI LA EER) AR,



Validation in the CSSP
CSSD (FR9LyE & HEERRT) A RY

2%
J\g R A5,

Antje Hartwig and Helmut Pahlke ()

It is currently almost impossible to have a conversation in
the CSSD without the word validation being mentioned.
What does validation meanH i > £ CSSD (H 41 F{ILfE
FRFT) AT AR A AT RE N IR R BeE A o BREE R TR

2

JCN A

Comments such as “my Sterilizer is validated” very quickly make it
clear that there is still a need for information and that not all
uncertainties have been resolved. Validation has certainly been
misunderstood because the last step of reprocessing was the first to be
professionally validated. This gave the impression that the sterilizer as an
appliance was validated. The fact is, however, that only a process sequence
can be validated. It is not the sterilizer that is validated, but the sterilization
process FA A1 H AR ds CEiEERRE" 2 SHROFF R IR LA BRI R TR
B8 » A B AFRATE IHEE MEAR R - BRGEH E GRRE T - WA
JRERA B (20 Fe i —(EFCA FEhaat PBR « &4 \ROFNBUR IR
G ER— TR A CHORERE - AMHEER - HRebiisaRIay - fad
WA RIRE & - T RE S,
Validation means making the process sequence reproducible (verifiable,
repeatable) and documenting it. This process sequence must then
always be carried out in the same way (work instructions, program
sequences). For sterilization, this means consistent loading of the
sterilizer. Loading or batch lists must be created for this purpose (sample
batches). In daily operation, all batches are then loaded approximately in
the same way as the sample batches created. It is not sufficient for a
sterile basket (1 STU) of the same size to be sterilized in the same place,
but the filling of the sterilization basket is particularly important. A basket
filled with instruments (max. 30 kg) has a different behavior than a basket
with swabs583E BIRE UL FPHI AT I (WIBRGE ~ AIEAR) dACH I
R o E(EEENAFF LRI MEFIET T X80T (LIFfES ~ BRFIE
Fr) o BTREAER » B EIRE A A B2 o Rl bR
FE BB TR (B - FERHEED > BrE AT AT
BT T T ORBUHE - AHFERSTR RS (1ESTU) {E
(Rl — {77 ATV R TSR - (B SR L R T o AR
(5% 30 A7) BB A BEYNE AT RITS -
The extent to which sterilization batches can be validated in hospitals will
not be discussed hereis #1515 58 b SN H TCE TEREEIIRET - .
However, it is interesting to note why the last step of the reprocessing of
item being sterilized is validated first. This means that the last step of the
reprocessing process already provides us with the possibilities for verification
that are still missing in the first steps. 78111 * {EFFERR @ Ayt S e ba
WERE ) BRI B e — VBT o BRI IRE BRI Rk — DB
CRER TR 15— DB AR DB AT RENE -
Aren't sufficient cleaning and disinfection of the items being sterilized a
requirement for successful sterilization? If so, can the sterilization process
be considered completely separatet f B 1 T A HIERAIH 5
TR AL EAGR IS 2 A0RTEE R - WA & il LI A
Tt E AL
We do not share this opinion. It should start with the cleaning and
disinfection of the items being sterilized. Even if cleaning is not carried out
according to the state of the art, i.e. manually, this cleaning process can be
validated. #(MINFIEGE (HERRS  TEICHIREPIMIIEIRNNE S G
B ARG (B8 #EMsER - TSR is R
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The must be specified, documented and then adhered to. What matters here is
not the pressure with which the individual employees guide a brush over the
instrument, but how the cleaning process is organized /JEFEE ~ FLERIGESTE LS

B o se R85 B T AR RIFRES AR ST - e E Roa LA aaa s 22 HE -

| Authors{E& {1

Antje Hartwig, Helmut Pahlke DSM
Dienstleistungs- und Sterile
Medizinprodukte GmbH

Berlin

steps

The author details correspond to those at the

ti irst publication. (F 27 LA T RIF

Even in machine cleaning, the pressure and temperature sequence are not always 100% the
same, but the cleaning program remains the same. The frequently heard opinion that only
“factory pro-grams” may be used is not comprehensible to us. Even programmed cleaning
sequences can be validated in the same way and must be validated. The extent to which
manufacturer liability is affected by this would be worth clarifying E[{ETER& SHE VA » JBE T FIE
JENEFth AFEE 1009 FHIE - (BIFRIEFPIREF R » REESIAE R el T TR
FOBRAL B T AR R R B AR © ANBEE C AR R TE RS ] DAL IRIAY 5 U TBRAE
A A7 TSRS - BEETIE L2 I BRI [E IR - .
We are not currently aware of any supplier who assumes that their appliance will achieve optimum
cleaning re-sults when using the factory program without on-site adjustments. In this respect,
the factory defaults are flexible. H A » #EHAIATHI » 126 (AT HHIERGRE L AR (R
TR AR SRR BRI P B A R, - R8T » LRUHRBGE E R A M IERY -
We know that time, temperature, chemistry and mechanics must be seen as a unit in
cleaning. But what happens if one parameter is not within the “norm” Then the cleaning
process is no longer in balance. If, for example, it has become clear that a spray arm is not
moving, which can be seen in some appliances with a glass panel in the door, the program
must be aborted and restarted after the fault has been rectified. The same applies to pots or kidney
dishes that have been knocked over, as the process sequence assumes that the machines are loaded
correctly i MATE » FEFIZHEREH » Wi ~ WREE ~ (LELFIBRAR LRI A — (BB - (BANR
—(ERECTE TEHE ) SRS S A 2 JUEHIREER TG - fUan > AR
FRVERA i AT E) (FERE BRSO E i rh T LB ELEE ) - HLAT IR
T2l AE SR IE AR BT RN o 18 [FIRRE A TR 38 - SR L - (A R R BN P (R
R CIERRECHE] -
What about checking the vending machines? Are microbiological tests reproducible, or are
physical parame-ters more suitable? In the future, microbiological testing will certainly lose its
significance, especially as it only shows one result, that of germ reduction. The cleaning result
must be verified separately, which is currently still not possible due to a lack of suitable test
specimens and test soiling#® 2 B BHR & # E AR » (VIR G ] EE > sl 2R G
il 2 R MAERHEE G ARER - LHREET R - s
o BRSO B RERRE » (BHAERZ SEr O EEAIHIES S - H e AT -
The next problem we see are the cleaning agents. They are part of the validated cleaning process
How can we validate cleaning agents that are highly dependent on water quality? There is no
definition of water quality outside of drinking water quality. Only the dispensing of the
cleaning agent cannot be part of the validation of the cleaner, because the amount of water is
also a decisive component in order to achieve the cleaning effect fIBEEIF T —{H M ERIHIZ
B o EFT ARG E SRR R AR — 0 BTN ] 5a 38 e FE (R K B TR 2 FRERA K
aE SN - A HAMKEER - EERKIR D EC I AR AERTBRRER —ER ) R RKE
tHREERERBERARE AR ©
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Correct cleaning is the prerequisite for successful sterilization IEFER TR

IREHIRTHE - .

This means that we have used the last step of reprocessing as an opportunity for
verification, which is still lacking in the first steps. However, this also means that we
have an error rate in the hospital, as not only the items to be reprocessed and
sterilized are very different, but also the conditions for safe sterilization, as shown
in the area of cleaning and disinfection. As already mentioned, the success of
sterilization depends on all sub-steps of reprocessing.ia =M H MF &% —F
W R BV E B ik - TEESR — PP IAERZ - AT » & thEIRZE M
B sty » MEREETHEHEMEZSNYMARAGER  MAZZEH
FRERAER - ANSEARESEEFTR o ANEIFT - JE R RIHITR
REEREFTE 758 o

The points mentioned here alone illustrate the problems of validation during
reprocessing. In addition, there is often the question of whether the old appliances
can still be used in the CSSD at all /@38 (R ZIH A BLL R A T F R B2 R
BRAdf o Ah - REWFEEHRAIRTE - ERER YA F LIFE CSSD (Fak
EELES) A -

There is currently no legally prescribed validation obligation. According to the Federal
Ministry of Health, §12 MDD, the placing on the market of medical devices, does not
apply to hospitals; the Federal Ministry of Health’s statement that DIN EN 554 does
not apply to reprocessing in hospitals is therefore meaningful enough. The goal of the
greatest possible safety in reprocessing, including sterilization, can be achieved by other
means, as before. H BlZ A A FHUE ISR F o MRIBBF A ARIHE - 12
MDD (BEREM RS ) NEAEERE : Rt > BRI DIN EN 554
NEMANEGHEEANBRREERD - BUET—K - ATLLEAHA G E
BFGE (EERE) TRATREZZENEE

~S L
] | NS

This means that appliances for which validation of the process
sequence is not technically feasible may continue to be operated.
The previously valid control measures should continue to be
applied and technical changes should be made to improve
parameter control. For example, it is essential to retrofit a
recorder for temperature and pressure if this is not yet available.
Items being sterilized may only be released if all available
parameters (time, temperature, pressure, batch control) indi-
cate that the sterilization process is running correctly. What can
we do now to achieve the highest possible quality standard? We
need to standardize. Carry out an inventory in the house: What
is all reprocessed, what really needs to be reprocessed, where can
something be changed? Does each ward need its own special set?
Are the surgical trays optimized or

“overloaded”? Is reprocessing standardized and are the
manufacturer’s repro-cessing instructions available? Which
sterilization procedures may be used? 38 B M BN FH7E (E
Bl EANFIATROER (T DAREREEE - IEMBREER A LA A 50T
PRI - WEITRAECE LIS 2 A - B - MEE
A B GEEkE - RIS HETI0E - AEERA
A28 (PR~ A ~ BE) ~ #E2RE) BRI R I
BRI - ARERUT IEAEIRERI PG o BAPIBLE ] DU
AGER|TETRE B AL EARYE 2 H MR R o W5 AELT
RS AR A AT RN - (e R A EFEEEE
{9+ WLl 75 R] LA 2 BEEN 5 TR R H CRYRIRE L

W5 2 FFL T SRR E L EE 2 FREER SR 2
A LA PR LR R AR T 2

This is just a small selection of the points that are re-
quirements. But even if the existing safety controls are
maintained, standards increase safety in reprocessing. It goes
without saying that all reprocessing steps must be adequately
documented. Validated reprocessing without documentation
cannot be verified and therefore has no legal fuse rating.ig - /& %
SRERERET—/ AR © (EANEHERFEA RO & 2RI - 15
et G e m R BRI L 2 » S M > FrE FEE P ERE
WIRFCPECER o 18 IR R E R AR R E - AL
A GEN R EE

In summary, we would like to make it clear that validated
reprocessing of item being sterilized is essential for patient
safety. However, this has been required for over 15 years.
Whether a validated sterilization process in hospitals provides
the necessary safety should be questioned, as it is the last step of
reprocessing and a variety of batch patterns do not allow for a
standard. The exist-ing control measures should continue to be
used to ensure function, safety, and sterilization.

Nature must not stop progress, but a proven measure should be
replaced by a better measure. A cost-benefit analysis should be
carried out for the same quality.f8.Z > FMEEARENE - £
Beaet O ) PR FE A PR A\ R 2 ERAEE - 2R1M - 5825
ZOREREFHE T 15 £ - BHiiGEEEAIME SRS St
R ZZEESEEE - DAERBREN&ER P &
TR KA FRFFRATHE o FEMEARE 5 FA A A At -
LIREPRIARE ~ & AR -

REATREEILED - (HE WG E RSB GRS i
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Enzymes - how biocatalysts work

I3 - AR LR ] A

W. Michels and M. Pieper

Enzymes are ingredients of some, particularly neutral, liquid
cleaning formulations. Proteases, protein hydrolyzing
enzymes, are used here in particular The importance of their
contribution to cleaning performance in the reprocessing of surgical and
endoscopic instruments is assessed dif-ferently. Irrespective of this,
there are some rather strange ideas about their mode of action, which
is brie ly explained here. F#ER—LRHHERAL T (LHRHIHRINTR
BC77) BIRSY - SE R AIE I E R ~ B R EKEEE o E MBI Rst
AP H R IR A BB B B MR AR o SRE L - BN EM
HIVER T SRR — SR B A AR SRR SRR — T -

Enzymes are proteins (macromolecules) with a complex structure. Their

activity is linked to a specific conformation. The active center of the enzyme

reacts with the substrate according to the lock-and-key principle,

i.e. with high specificity, to form an enzyme-substrate complex (equilibrium

reaction). The reaction of the complex into the end products and reformation

of the enzyme, which emerges unchanged from the reaction, is the reaction-

kinetic rate-determining step. B/ & A HEAEEENERE (K01 ) i -

EMRNEE B ER RS AR - BERANEIE O BRIE S SR R B 2

SE > BNEE SRR R RTEEEY) CHERE) - @EYRIERR

géiguﬁﬁ%ﬁ’ﬂifﬁﬂ (RPEARERA AL R R ) RRIES) B dR R
ViR ©

Enzyme + Substrate -> Enzyme-Substrate Complex ->

Enzyme + Product(s)i#5% + 8 -> BR-ZEEEY >

BER+EEM

The speed at which an enzymatic reaction takes place depends on various
factors. FEHIE 2 5 AL HUE IR 2% R R 3%

Substrate concentrationEE B : As the substrate concentration
increases, the initial reaction rate increases up to a maximum value. At
saturation, the speed of the enzymatic reaction is directly proportional to the
enzyme concentration.f& & S E R RN » W05 B RSN ZE A E -
TERRFIARET » FE5R S R R B SRR FE P E L,

Temperaturelfl&: Everyday experience teaches us that an increase in
temperature accelerates the course of chemical reactions. On the other
hand, thermal denaturation occurs from approx. 40° C, depending on the
enzyme. H & #8EaH AR > WA T Erina B IER R - S—77T -
BB AETERHK 40° C » BURGEES -

The optimum temperature for each enzyme is therefore determined by
determining the enzyme activity at different temperatures.[FlIit. » F3 @ E
[EREE T BRI A E R R OB R

pH optimumBERR{EF{E{L: The hydrogen ion concentration, the pH value of
the solution, is decisive for the charge distribution of an enzyme. The charge
state influences the enzyme activity. For each enzyme there is therefore a
pH range in which enzyme activity is particularly high. St 7 ( BlZEY
eim(E) SRR AR M A ELEER - SRS E L BRERE L -
BRI - SRS - #0E —(ARRE R Bt ]

As a rule, the substrate, the substances to be converted
such as proteins, is present in large excess. If this is not the
case, the substance conversion is diffusion-controlled.
The frequency of collisions between the enzyme and
the substrate is decisive. This must be high in order
to achieve the optimum material conversion or
the maximum enzymatic reaction rate, corresponding
to the possible conversion rate of the enzyme. — A
0 HEE 0 AR E - PINEDE - KRE
BIFE © RAREEIEI - RV EEY R
I o FESRNIEEE 2 IR R ARAS R E PR © Fy ) 5
THB R ETH AR SRR S EEAS (# ) )
JER BRI FTRERLAR) - SZ{ELHRS

The conversion rate indicates the number of substrate molecules that can be

Postfach
D-33325 Gutersloh

converted per second. It is usually in the range of 103 to 10% per second. A
moving solution can only promote the frequency of collisions between

enzyme and substrate. The idea discussed of periodically interrupting
the movement of the rinsing liquor during automated cleaning so that the
enzymes work better is incorrect based on knowledge of reaction kinetics.

To prove this fact, 25 pl of reactivated heparinized sheep blood was pipetted
onto 4 cm? pieces of filter paper and dried at 40° C for one hour. These were
stirred continuously for 5 minutes in 20 ml of a solution with enzymatic
cleaner at 600 rpm, then stirred for 6 seconds per minute at 600 rpm for 5
minutes, followed by a rest period of 54 seconds. The filter papers from the
latter preparation were visually more contaminated. Extraction with 2 ml 1 %
SDS and measurement of the residual protein content using the modified
OPA method also resulted in 22 % compared to 43 % with constant stirring,
and consequently poor cleaning in the procedure with pause ##{ V25 F/RF
FORT LA LROEE 7 T HOBCR: < SBRTERFED 10° 2] 100 THOREE P - &
B ROV REIR SRR R IR SEAR - BEH0 S B 1) 225
3k T ERACTE B B e e B R 5 B DL L
TAERERE R A IERERY © & 7 3EUE—FE - AT 25 Wl FHTE(LHY
SR AVARFE M B 4em? JEAR LT 7E40°C T HZIG1/ NRF I E(MTE
20mIEBHERHIFER - LleoorpmydiiE it His 088 - SRR LI e )
JA600rpm T H#Es 388 » Bt RS SaFVAIRETH] © IR T SMIIEHRE S
B EIS YR o DL 2 ml 1% SDS XA FHETH) OPA JTiE IR
HEAEEE R 2296 HERFAEIRAE) 439% - NHGERHE
R SHHE RSB -
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Hygiene in Endoscop

py — Developments, Changes,

Standards N filg= (4 — 55 “*"f*{ b~

Authorsffflg:',é‘rﬁﬂ*| In many areas of medicine, endo-
scopic examinations and interventions

Ulrike Beilenhoff are now an integral part of
Ferdinand-Sauerbruch-Weg 16 diagnostics and  therapy. = Modern
D-89075 Ulm gastroenterological endoscopy re-

E-Mail: UK-Beilenhoff@t-online.de ceived decisive impulses with the

Brigitte Schmidt-Rades

Stadt. Krankenhaus Gutersloh
Reckenbergerstr.19-21

D-33332 Gitersloh

E-Mail: geschmidt@owl-online.de

development of fiberglass technology by
Hirschowitz in 1958 and the invention of
Bowden cables by Ottenjann in 1966. 1t
% B A TE > WA SR AT T AR IR
R FsdZ BTG A BT k) —ER 70 - B
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#1966 F Ottenjann FHAMfifI & &L » I
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Initially, flexible endoscopes could not be fully inserted; only the insertion tube and

. The author detalls correspond to those at
N7z

instrumentation channel were cleaned with water, at most with soap solution. In-
itially, the reprocessing processes for endoscopes were not subject to consistent
disinfection. In the 1970s, the cleaning process consisted of an external wipe disinfec-
tion of the insertion tube, suctioning through the instrumentation channel and
hanging the insertion tube in disinfection tubes. Remaining sections of the endo-
scope were wiped with alcohol. H#/] » FIEAN RS ML 240 A + EHKEVERA
BRI EE - &2 AL BERETE o &) - NOLGR F LSRR E —2X
HIIHE © 1£ 19704 ?%?W TSR AN EETINMEIN S - RS EE
AR AN EREMEEEE T o B REASURAFRIERE D -
Since the beginning of the 1970s, infectious complications after endoscopic surgery
have been reported. Bacterial and viral infections as a direct result of endoscopic
examinations are rarely documented and then only casuistically or in small epidemics.
1970 FEARWILIAK » B RRHE TR ELRHF SENRE - ARSEHREEEEEH
AHEE AR R AR DB R0 R » T ELERABIRRI B MR IR TR
In the 1980s, national and international guidelines were increasingly established by
professional associations and official bodies. Publications of complications repeatedly
led to a sharpening of awareness and continuously improved previously customary
processing measures. For example, post-ERCP bacteremias are well documented,
which were due to contaminated rinse water (Pseudomonas species) and inadequate
drying before storage. This resulted in improved drying, increased rinsing water
controls and a change in the positioning of the endoscopes (hanging positioning).1980%F
X EEERG G IS 7 ARG I 1B AR - (FRER B R
(AR RRR AR » NS e AR TE A BEEREfE - 51410 > ERCP (M 5H
iﬁﬁ VERBE S RAM MR B ME R B 15 Pl &Y - SR AWK (REREE)
GERNRETF ATFZIRANTE DGR © SE0GE TR » SO0 ThotkaEs] - Mieksd 1
W?ﬁﬁﬂﬂ’]ﬂﬁ (TREMIE) -
The development of fully insertable endoscopes from 1983 onwards eliminated the
problem of incomplete disinfection. This development facilitated preparation and
improved process safety. In the case of fully insertable endoscopes, the entire outer
surfaces and all channel systems now had to be cleaned and disinfected using
appropriate irrigation adapters. 1983 L » 24 AN REFEHIBAZEHRR TIHE AL
JERIFRE & —#RIGE T RFlem 7 e L2t - ff ATEZEIRA RN -
RAE AL Z (5 PR S v e A S B (S N 2R D AL B B R TR TR A
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Manual brush cleaning of the instrument and suction channel is considered the key
point for proper processing. Thorough brush cleaning can achieve up to a 4-
log reduction of germs. In addition to coarse dirt particles, parasites are also
removed. Nevertheless, the designs of the endoscopes do not accommodate a
complete cleaning. Bl F-1E R FE AR EIE Y0 Fs /e IERERZRE Y REGERY -
TRUEHIRFE VR AT ST RIRD % 52 4 (S - bR T AR5 YERERISN - &
AR AIREEDR « SR NREIROERETTNE AT 2IER  To date, however, the
air-water channel, additional flushing channels and the Albaran Bowden channel
are not accessible for brush cleaning in most models of duodenoscopes. Only
ONE manufacturer allows manual brush cleaning of all sewer systems. In some
cases, fiber instruments that cannot be fully immersed are still in use, which runs
counter to current guidelines. Only the consistent inspection of hygiene in the
context of preventive and curative colonoscopy, the older models have been
eliminated. KV Bayern (Germany) has provided important pacemaker services
here. Further developments in the endoscope design also have an immediate positive
impact on hygiene. For example, removable thistle caps help to clean the Albaran

lever on duodenoscopes. JATM » Y24 » 1EAZ WUSRAY -+ —HEI58H > 25517
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In the mid-1980s, ‘“endoscope washing machines”
today referred to as “Washer Disinfectors for Endoscopes (WD-E)” The
cold-chemical or chemo-thermal processing in the machine initially raised

were developed,

high expectations. In fact, such a “washing machine” makes work much easier
and, for the first time, guarantees validated, standardized processing. Many
reprocessing steps have been taken over by the WD-E, but it has not replaced
manual brush cleaning yet. Today, there is a consensus that manual pre-cleaning
must precede by mechanical processing, as the thorough cleaning of the
thin channels is not carried out by the machine to the same extent.

WD-E can also pose a risk of infection perse. The main reason for this risk is a lack
of maintenance, when structural deficiencies develop into germ reserves and
pass contaminated water on to cleaned instruments. In recent years, extensive
safety developments have been made. They range from filter systems to
treatment of the last rinse water to various monitoring systems. Finally, models
are offered that include single-channel flushing because of the future ISO
standard prEN 15883.1980 A1 » BASE T RSB VER - 4 KA
BHE VLR (WD-E)” T&%EEPE’J(MKETUKE@*WI&!EK%D%ltTﬁF‘:E’]
HASE - SHE L EARAY TURLCH (ELIESHS A - i H AR
FOEBRE IR LR - 312 FERPBR 0 WwD-E U (H l:r‘ﬁﬁﬁlﬁ
FEIRIFAER - 404 - AM—EERR - FETEGELASEMERERE - 25
F RS EE A TRUERIE L
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In 1997, the spectacular case of hepatitis C transmission (same genome
sequence in the case of carriers and patients) during colonoscopy
triggered new discussions. However, the review of this case revealed
gross errors in the reprocessing of endoscopes and instrumental
accessories. Is there really a high risk of virus transmission through
gastrointestinal endoscopy? Retrospective studies in France of blood
donors have shown that as possible risk factor, a previous endoscopic
examination is determined.19974F » AR5 85 g A AR CHU T 22 (8% 1)
BAEG) (HEAE S SRR IR 5158 17 HRIRE - 7
i+ B R F AR - GRS FR P IR R A R
o T ISR A AR AR b E AR S 2 AR BRI Y
[IEAIEIFFE A - SERl PR SR A e A TR b A1 -
Although prospective data did not confirm an increased risk of
transmission, restrictive restrictions on blood donors were imposed
in France and Germany. For example, an endoscopic examination in
the previous 6 months excludes a voluntary donation & B gV EHE
AR B B S B O - (SR A BRI 5 1 BRI TERR
il o Gl - 3EF 6 (8 H PETRIN RSB SRR T BRI © The
BSE (mad cow disease) crisis triggered additional discussions, as
prions are completely insensitive to conventional endoscope processing
methods and are not eliminated by the previous chemical actives.
Aldehydes are the reference product for endoscope re-processing. The
decisive disadvantages, however, are protein fixation and
promotion of biofilm formation in endoscope channels. In the 2002
revision of the RKI guidelines, aldehydes were therefore banned from
the purification step. For several years now, quaternary ammonium
compounds and peracetic acid have established themselves as
alternatives in Germany. Aldehydes have a high allergy potential.
Extensive data are available from the UK on health damage (skin
and mucous membrane reactions, asthmatic diseases) among
endoscopic staff. Appropriate protective measures (protective
clothing, working methods and room technology systems) were then

established as standards. BSE ( “FISVARIRIASE; JHA-GE ) iS5
THEZE R WRENSEORR (FEE R R iR )
BHEF ARSI T AT 2 TS I B AR LERE YY)
Bk - BARR RS AR 2N, o A1 > RETERTHEZ
5 FVE [ E R A R FTEE P ARV R - 7 2002 5
TEZTHY RKI $55 ] » LD BRI AR 1L (RIS - SRR - g%l
GYLE TSR E R U - BB A IREREEIE S - 3
B TR AR RE LIE A BRBREE (ENRESIE - 5
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In manual and automated processing, different products have to be
worked with due to process differences. Above all, it is important that
a treatment concept excludes undesirable interactions between the
different chemicals. 7E FEHFIE (LA TH - AN EEZZEL - WER
BAFES - REEWR R SEHR T R 2 E 2R
EAMHAER » B —HHREH -

In recent years, large prospective studies have been carried out in
Germany on the reprocessing of endoscopes and endoscopic
instrumental accessories. The HYGEA and QSHE studies in Bavaria
examined the reprocess-ing status in clinics and practices. T2 »
BB P A5 S AR S AR ML (R B R BLEAT TR RIIETERF I -
BT HYGEA FI QSHE TSt R 1 32 Al 8 B rh i) P P
R -

Over 50 % of endoscopes were rejected. It was clear that automated
processing showed the best results, as well as institutions with a high
number of examinations and institutions with well-trained staff. 3
50% PP R LA © IRBHEE » BB LERIRRR HRATHIRES » DL
e B A BRI ORI B A F R FRE LR N B RO -
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Manual and automated processing through the ages% SR HIF B F H B FEHE o .

The latest results from the Frankfurt area once again confirm these observations. As a direct
consequence of these results, a quality management system for endoscopic institutions has been
established, which requires every 6-month hygiene inspections, certificates and training. Poor
quality leads to the loss of participation in the screening colonoscopy program.iZ i b f& Hl I B & #7 s
REIGEH TIaLBms R o SR ER R - BT T ST S E AR - B5R
6 {8 7 MEFT — AR ~ FEE AT o SVE S EBURE 2 AR A G s A A -
Endoscopic instrumental accessories must be sterile, as they penetrate the mucous membrane.
While single-use products are increasingly being used in Anglo-Saxon countries, multiuse products
are still in the majority on the European market. A German multi-center study showed that biopsy
forceps from the colon can be reliably prepared even after repeated use if a strict processing process
is followed. The new RKI guidelines (2002) provide detailed recommendations for processable
instrumental accessories. With costs still high and budgets tight, the consistent switch to single-

CAMTE BB R  BEIR—IXIE (5 PR ) 22 A TE R AR B TS B 5 Y (R BRGEES » (B2 PSR EE AL
ERYNT35 AToA 20 B - 18RR — 262t E R » ANSLEE RS A EEAE - RIGEEE A -
AT LURT S HE GRS T 4 T o BTHY RKT GRAEES - REBFRFFEAMIERT (2002) $2HE T W] EHREE AR
B PEATRERIARRE © ERAORCA IR B P ER - eI 0 — XD R 3 2 2 T2 TR LA
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In recent years, more hygienic relevant laws, ordinances and directives have been revised and
reformulated nationally and internationally. Findings from cur-rent studies, such as the HYGEA and
the forceps study, were translated into detailed processing instructions. Over the last 30 years,
technical developments have improved the hygiene status in endoscopy. ST » B AIMER T FIZE ATl
TE TS HAEAHBRERE ~ ROIFIFE S o BIAIHYGEA (BISREEA - GS B E) I8 755
H AR FE s R E B LA BR RN - 582 30 3 > RHRIIB RS T RS ER# R
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Scientific studies questioned and investigated infections and technical problems, Automated processing makes work easier. However, it

however with a noticeable delay. It should be emphasized that the documented infections  is not really “fully automatic” due to the necessary
are usually due to non-compliance with the processing guidelines, procedural errors in  manual pre-cleaning step. The maintenance of the

endoscope reprocessing or inadequately processes instrumental accessories. Key  machines is another key point for continuous

processing quality. F B{ VAR FERE T VR B NIEERA 28
i > R LERFETEFRRDE - EAEEIEN

points in processing have not changed over the years: Thorough cleaning
(including brush cleaning) is a prerequisite for safe disinfection. Endoscopes

are complex instruments with a difficult structure and cannot be sterilized due to 2B o HESSRHEE S HBEEESEN R —®
their material properties. Rigorous disinfection must therefore be promoted. FIE2IF5T  BHFEE, o

BREN A T RAANETARE - (BIAREAEE | - JERZEARAE - ACEke) RS H
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Hygiene is still today a primary priority topic of
nursing and assistant staff. Only a few dedicated
endoscopists, hygienists and microbiologists deal
intensively with this topic. The quality of the entire
reprocessing and hygiene process depends crucially
on the level of training, the commitment and care of
the nursing and assistant staffand quality-oriented
doctors. 414 » EAAIAEER N BB BRY
B2 - ARVEEMMAN G - GrER R
R AR ZE G AT TEAE (A R o (R BE PR AR
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Infection risks on the dance floor and prevention

strategies

An ironic comment for public healthZE A k4% b B TE P RIS -4 /0

Dl R

A. Kramer

Everywhere, staff in hospital wards, CSSDs, doctors’
surgeries and care facilities moan about the “flood” of
laws, regulations and guidelines on infection prevention.
While on the one hand it is clear to everyone that a
scrupulous approach to hygiene is essential for the protec-
tion of patients and staff, on the other hand a level of
regulation has apparently been reached that many employees
can only fuIIy comprehend and implement with great effort -
AERE - BBERi A ~ CSSDs(H
JHERALELRT) - B2 ﬁﬁ%ﬂ%@ff&%ﬂﬁﬂ’ﬁkﬁEBTT’@%EQ’U‘A
EGLTAPTANE G  (EHAERERY O - —J7E - BE A S
o RISHEAE RN RERE N LA B ERESE > HA—

JIH c BEARCHGER TH S B TR 2T HE RS A
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However, despite all understanding for such lawsuits, one must be
careful not to deviate from the path taken and thus encourage a
dangerous trend: the relativization of the importance of infection
prevention efforts! Nowadays, judgments in liability claims in this area
are occasionally based on a “residual risk” concept. For example, the
Higher Regional Court of Hamm argued in a judgment (Ref: 3U
93/04 OLG Hamm) that a sufficiently safe prevention of an
infection could not be achieved even if all hygiene regulations were
observed. Transmissions of pathogens that occur for reasons that
cannot be controlled are therefore part of the patient’s uncompensated
risk. Such a view is, of course, grist to the mill of those who believe
that not everything can be controlled or kept germ-free and that life - to
paraphrase Erich Késtner - is always to some extent life-threatening. The
author of these lines finds such a view highly questionable: does
this mean that we should relax our efforts? Is it perhaps honest
and ethically justifiable to simply resign ourselves to a “general
life risk”? Wouldn't it be our duty and obligation as hygiene
experts to make everyday life as a whole safer? 21 » @& K Z %
ﬁt*ﬁuﬁ"\iﬁT@ﬁ# AEFAZR L AR EEAT SRAUTTER -
(eMmBR—TEfa b EBs - RgTal; TR EZMEEEHL |
4 BB EEREABTE R g SN TR AR e o B
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77 < BRIIEL » BTSS0I R T 258 21 s EL 0 2 A5 A
(BB —&T 3 o EAA - ERATEREE AR E A3 E—D# AT LA
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Too many regulations? On the contrary! Anyone
who actually thinks that there are TOO MANY rules
and regulations in the field of hygiene is urgently
recommended to think about their “nosocomial
outside the box thinking”: How many people, for
example, would benefit if the everyday handling of
infectious cash were finally properly regulated in
terms of hygiene? #UE K% 2 1a1aMAK | 5071
EAT L TERR Fofhif A FEIS A AE RS BRI R R
Eh Iy TEEFIMNEREL - FIan - MR R
%Iéfﬁé RASSEIRRENR - H2 Y NG Z a7
R FEEE Y »
Almost everyone!
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Unfortunately, there is no authority, no institute, no association that feels responsible for
developing such an urgently needed guideline.

The same applies to the proper reconditioning of restaurant cutlery. At this point, I
would like to call for infection prevention to be taken out of its “ivory tower” of the
medical facilities and food production and to bring them into the full, germ-ridden life in
the world “out there” Moreover, I will lead by example by presenting an initial risk
analysis for an area of public life that I have identified as being at high risk of
infection: dancing. As will be shown, even an initial - admittedly still very superficial -
examination of the usual hygienic conditions at such events leads to a whole series of
recommendations that can dramatically reduce the risk of dangerous infections,
and ultimately perhaps even save lives! So there is an urgent need for research here!
TIEHIE » WA (R BRI eI @3 R B (EHE A a ) R Z 5
FA o 38 [FIRGE FI /B HEE B IERERIRT - (R0 > SAEIT R4 TARS TR R
ARSI EN TS ) RHIBRHZR > WA TIMNE BIEFR > FEDZZFTM
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About the methodFfifi4 /714

Hygiene concepts are necessary to get a grip on the risk of infection in
everyday public life. In principle, the structure of such concepts is the same
everywhere: the operation and operating processes are described, the risk of
possible sources of danger and their potential for infection are estimated
(risk assessment) and preventive measures are proposed.
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In detail, the following areas had to be considered and

examined LA S » L/EZ EAEELL T /7 1H:

. Health significance and risks of dancefB ) {5 = 25 Bl o i
. Sources of infection{H Y4

. Transmission paths{EiiE4 K

. Preventive measuresTEI T

. Outbreak management/% {5

(S N R S

The processing of these sub-questions subsequently allowed a risk assessment and
substantiated the evidence for the prevention strategy.ja & F-[IREM FE FERE 1% L EF
ST R\ A (00 e T T RS e

Data was initially collected using the Internet (detailed studies are in preparation).
Using the search functions of Medline, Web of Science, the Clinical trails register of the
U.S. National Library of Medicine (www.Clinicaltrails. gov) and Google Scholar,
relevant key terms from the sphere of dance enjoyment were linked with each
other: “dance floor”, “dance”, “dance movement’, “body contact’, “sneeze”, “kiss’,
“cleavage” - each in conjunction with the term “infection risk”. The keyword
search was carried out in two languages (German and English). This was
preceded by a search for the phrases “infection risk on the dance floor” or “infection
risk at the dance”, which - significantly - yielded no results (once again: need for
research!!!) BUE RIS ZHMEE IR (GEHITFSE LM ) - (3
Medline ~ Web of Science ~ S5[E (50 7 5 28 25 8 ) lfe PR3 B 8 2 Tt
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Results and recommendationsi S 1723

Let's get straight to the point: After evaluating a number of international studies,
attending dance events can only be recommended with restrictions from an
infection prevention perspective! First of all, it is important to weigh up the risks
and benefits carefully and, if you decide to do so, to take a few precautions.

The greatest dangers are not so much from dancing itself. In fact, it can even be
considered certain that dancing, laughing and kissing are more beneficial to health as
they stimulate the immune system and therefore have an overall infection-preventing
effect. SHHIEM « TEFFME 1% HBIERIFFLH - IETRDI ARG - HREE
APRFIRITEL T HEFE S INSEREEY | o o (AR e A A
ANERSEIRTE G » G R —LETAP i
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It has been proven that dancing can counteract senile dementia, which in turn is
positively correlated with an increased risk of infection. Conversely, anyone who
starts dancing at a young age and continues to do so until old age is actively
preventing infection. S B 31 » BlEEA] DI RERAE » 18 F R E L 8l
JEGEE N 2 IEARRE © MR - (TR SR BR AR B SRl B 2 R AR AT
TERERBTED TR -

Laughter can almost be described as physical exercise, with the added bonus
of amusement and calorie consumption: Ordinary everyday laughter -
defined as around 100 laughs a day - stimulates cardiac activity in a similar
way to rowing for ten minutes. During intense laughter, the lungs are ventilated
in such a way that the remaining air is quickly and completely exchanged
(incidentally, respiratory therapy attempts to achieve the same therapeutic effect!)
Kissing, which is also frequently observed around dance events, also
strengthens the immune system in most cases. By exchanging viruses and
bacteria, an in-timate kiss acts like an oral vaccination. Other factors
contribute to the fact that amorous kisses in particular act as a kind of
preventative medicine: ST A] DI A B B SRR - R RS R G B
IHFERVERIMF IR + ¥R B S ——E R AERK 100 RAEH——RIHL
BEISED - WLBAIAR 10 08 —H o (ERIZURYSCRE T - IEE TR - (e
(5 k) 22 SRR BT 2 bt 240 (NEEER — ) » IPiRFRis e B 2 R
BER )

EVEEREE TR E & - 7ER% BRI T thRERGIE IR - 5285
HRAEAINE » AR R OE S —t - HMRFWER TS 1E2
W) LT LUE Ry — TR FAR ZEY) -

1. In the short term, blood pressure rises to 180 and the pulse
doubles T AP IMEE 12180 » RIS,

2. Circulation and metabolism get going/ERAHT [ {34t
epi

3. Pain-inhibiting adrenaline and dopamine are released%
AR B _ERRSRATZ G

4. Cortisol, which causes harmful stress effects, is
contained &7H K EE » @i FHIEN

5. The pancreas produces more insulinBRfiE 2 5 % RS

R

According to some studies, regular kissing can increase life
expectancy by up to five years!/IRiE—2EIF ST - #8 & HEW AT LA
ERFaRENLSE |

Nevertheless, caution is advised when kissing, as it is a primary
transmission route, for example for infectious mononucleosis
(kissing disease). The viral infection occurs through saliva and
droplets. One indication of suspected infection is foul breath. i
B - BWERERE D - R E R R B 2
E (V)R ) SRR £ B E RS - B R E HER
RO A - BELERMIBIRZ —=—HR -

RecommendationfE3%1: No deep French kissing if you
have foul breath! In this case, kissing is allowed any-
where without risk of infection - just not on the
mouth!IRIFA LR » BIAEFREREY) | TEEERN

T - EEFTTERE DY) - 8RR — R R
W L

Another less common form of kissing these days is the
hand kiss. If the hand to be kissed has come into contact with
diarrhea pathogens during the last use of the toilet and no
virucidal hand disinfection has taken place afterwards - simple
hand washing is not enough! - there is a risk of a norovirus
outbreak 414 57 — A K REHEVIE R TV - ASEH
WA B2 EIFrIHR A IR R R S B2 AR A
ITFENHE - INERBERET RN | - FEHRR S
SRz o

Recommendation 23 2: Only kiss previously disinfected

hands. AW Z BIEEEMF -
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Further risks exist in connection with activities that usually
occur around dance events: Drug use, extra-marital sex,
excesses. A Chinese study shows that the risk of infection with
sexually  transmitted  diseases (e.g. HIV) is  higher
where commercial sex services are enjoyed during the dance
break or after the dance %)/ [BM 3 A A EEEF H
filmb RS ~ BRIMAAT Ry ~ SBIEAT Ry o sPBIA— T IEER
B > TESR S THIFR SO % 5 S R VAR I R G

(BIANEEGIRE ) o b B
RecommendationZE33: Ideally, non-commercial sex
should be combined with dancing while observing the
relevant preventive measures. BEAREULT » FERE AT AR
SEEBERES  FIFSESFAHBRTED B -

In this context, it should be noted that although skin warts are
contagious, there is no risk of infection from nipples.
Therefore, from an infectiological point of view, even low
necklines only represent a harmless challenge. Colfax et al.
point out that drug abuse during dancing can also lead to an
overall laxer behavior /EEMEIENL T » MEEIERMNZ » MR
FETEEA R - (B AAEFL RS ERS o I - RS
Y AERE > HIRARSE I R I E PR - BHEE
HRF IR LR A 2L th & S BORE R T R RS o

RecommendationfE3#4: If possible, dancing should not
be enjoyed under the influence of drugs. Attention: Alcohol
also  dis-inhibits! IR ATRERVRS - TEAERYIE T k5 -
EE - TRt AR |

Only in extreme cases do contraceptive measures go
completely wrong, as described in an Indian article: A young
woman was plagued by coughing, phlegm production and fever
for months until doctors removed a condom from her lung that
she had apparently accidentally inhaled - possibly at or after a
dance event! Finally, a note for professional dancers and
amateurs with a penchant for excess: According to a Turkish
study, a lot of dancing with low or irregular food intake
provokes the occurrence of cachexia, which in turn is
associated with an increased risk of all kinds of infections.
SUGTEMIREDLT - AT G 5e 2 il > EA—TREE
SRR © —RER LR E AR - EZE
WK~ PSR R 1 R A e A T — (g
PRI/ VO IR AR E T RERTE SIS B P a2 1% |
etk AR B IEITR BRI IR R AT SRS
IR+ HHA—IHHSE - KRR AR (K S
G RERE AR - TR E S IS AR e o
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Recommendation Z27#5: Don’t forget to eat while dancing

(and vice versa)! BHEEREBIE TIZER (KZ27/MR) |

Outlook/& &

In my opinion, an important first step has been taken with the
development of these recommendations. Nevertheless, many
questions remain unanswered. Studies for in-depth risk analysis
must be initiated. Hand disinfection before dancing is a so far
neglected preventive measure whose preventive effect must be
confirmed by surveillance. Last but not least, the contribution
of the infection-preventing properties of the dancing in
hospital could contribute to reducing the rate of nosocomial
infections and what protective measures would be necessary in

the event of isolation. F 70 5 » 18 LRIV E DAOEH T =
AT o @EWLL - 2 REMREER - LWARE
RARIEBEAHTIGE - PR ﬁﬁﬁ’]?*ﬁ(ﬁ e HHICA Ry b
BARITANITE N > HFEVI SRR B R I E - HikH
IR A B AR %f&%%ﬁaﬂﬁﬁrﬁm%% PRI B B
AT B e AR DL ey 75 ZLER MU LE R FERE I
The risks of infection in everyday life outside the hos-pital are
as numerous as the areas in which people live. In all modesty, I
hope that my example will encourage other researchers to take
on other potentially highly infectious environments (e.g. public
transportation, cinemas, government waiting areas, the “kiosk
around the corner”, etc.).
BEPESD B RS i R b B\ (PR (R R — 1% - Fif
FEHER - A WA BT RESLEY EL A5 A\ BT AMEE
0] F])@E"“‘Efﬂi% (FIAAHAGE ~ HPHE ~ BUTEEE -
MEmENENS) &) o
My thanks go to the DGKH (German Society of Hospital
Hygiene), which was convinced of the necessity of my research
and generously supported me in a project that does not
actually fall within its remit (and which thus filled an
institutional vacuum in an unbureaucratic manner). I will report
on further results of my study report at this point. 2/
DGKH ({ERISbefiES ) - ERERAIERLEE -
Al RS S PR — (H T E - R IR EER LA EL A
FE (HHLUREE T2 CRERZE) ) o JS(E
IL R A T A ) HE— AR
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The history of the “ebro Thermologger” - from
nobody to market leader ebro ZiGC#kas 1 FiRE -

2/ BT EEE
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Wolfgang Kliin

ebro Electronic GmbH Peringerstr. 10
D-85055 Ingolstadt
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Company/\ Fl
Ebro Electronic GmbH is parte Xylem¥c. Xylem is a
leading global technology provider specializing in pumps,
water treatment and instrumental analysis. Xylem is
represented in more than 150 countries through a range of
market-leading product brands. Launched in 2011 from the
spin-off of ITT Corporation, the company became Xylem and
is now headquartered in Washington DC, USA. With 23,000

W, Kldin (1)

The first data logger | knew of came from
Gould Instruments in the USA and was a 16-
channel temperature  recording  system with a
PDP-8 computer, a Telex machine and a
temperature amplifier. The data was recorded
using a Philips ECMA-34 digital cassette, and
it took two hours just to load the operating
software via punched tape. All the equipment just
fitted into the trunk of my Ford Taunus Turnier,
which | drove all over Europe in 1974 to
present this data logger to the industry and
car manufacturers. Inciden-tally, the price for this
data logger was an incredible DM 200,000 at the
time. Nearly € 102,300. AT ALEN EH— SRR Sk
A H ) Gould Instruments » EE—(#E 16 jEiER

employees worldwide, the company generate:

6.29 billion in 2023.Ebro Electro
(Xylem Inc.) >
MR SE

* The author detai

FEENERANE - Biolls PDP-8 EER - (AR
7o BB RHARANE ECMA-34 il & i ar sk
B > (S5 LR R PR C T R ) o
FITA R AR 22 S5 E T AU TEEF Taunus Turnier Y fHFE
oo 1974 FHHEEEMEER TEON - mZEFARRE
BUGMET Tia s BRI skAs o IBER ) > S
PEECERAR I ERE IS EE 20 EEEET - 4 AHL
(g ° i 102,300 BT °

—Ri

publication. 1F#7

The first handy data logger came from England around 30 years ago and was called
“Squirrel” The device recorded temperatures and worked with an 8-bit com-puter. The
customers were mostly well-known pharmaceutical manufacturers who monitored the storage
and transportation temperatures of medicines. At this time, data acquisition via electronic
storage was revolutionary, because until then only dot printers and multi-channel recorders had
been used to record temperature values. 2 —{[E{EEERIZCBRER K 30 FERIAR B - #f
TRy TIAE o ARMACHREIE 8 (DTEIMECAEM - TP RS REEAHEE
Bl L A TR PR R 2 BN R] o BUIFF - 3B T RETEE T A RHERUR S P - Ry
TR Bl AU B EN SR AT 2 S E R Skas ARG BRI (E

In the 1980s, ebro Electronic mainly produced plug-in power supply units and handheld
measuring devices for temperature, pH and relative humidity. In 1989, ebro and its long-
standing business partner Willem Geul developed the first battery-operated ebro
temperature logger called Temptimem. The decisive factor for the development was the
increased demand from food manufacturers for battery-operated data loggers for
temperature monitoring during the transportation and storage of frozen goods. A major
customer at the time was McDonalds with its deep-freeze warehouses throughout
Europe.1980FfX » ebro  Electronic F 2 A R EIR BRI FFRRE ~ pHAIFHENEE
IR o 1989 4F » ebro R HFIHHEIFHH Willem Geul FHE 15— Gl #HIY
ebro {mALACHEEE » 2% Temptimem © FREAIILE VENFR R R BGE R B o ith (1 R Biac
SRE TR - BB REC ik F s SR R S A RA TR AR FP IR L R ) » B

HW—EEEEFREES - HinaEEmRE -

Almost at the same time, in 1990, the food industry was looking for a
cable-independent temperature measurement system for process
monitoring during pasteurization and sterilization. The state of the
art at that time was to measure the process temperature using
wired thermocouples. Placing the thermocouples in the food to be
pasteurized was very laborious, time-consuming and expensive and
could therefore only be used to a limited extent for routine process
monitoring. This was the birth, so to speak, of the first ebro
thermologger called EBI 85. Within a year, this logger was developed
together with the engineering office Franz Knopf in Offenburg, a
member of the Stuttgart Transfer Center. The EBI 85 could record
temperatures in the range from -40 to +85 °C and worked with a
specially developed computer of the “Andropan” type, because the PC
with the DOS operating system, which was already well known at the
time, was not classified as tamper-proof and could therefore not
be used as an evaluation system. In December 1992, the logger was
finally certified by the Physikalisch-Technische Bundesanstalt (PTB)
Berlin 2 F-7£[F] —IH] - Bl 1990 4 » RS SEIE(ESH—HEILN
EEMER AR - P B R E AR O R -

B I R S E R RITR (0 A AR AN (A R EURIR T - S BN (Y
BAFDRRENERTIENE N - FFERE - DI GES
P 8 A P PR o SRR B © W LA IR HF —16 ebro AL
#kE% EBI 85 HYFEA  EBI 85 ATLAGC#E -40 3 +85 °C HEEMAIER
& i B # ) Andropan” BUEE IEAC A& (A - R A H B
LB 2y NHIH) DOS 1F3E AT PCREFAE AP ER » BIAFEHIE
ARERAL o 1992 5 12 A > BLERARIRARIETS 1 ARAKER O EEE
L (PTB) HIFEFE °

The temperature range of the EBI 85 data logger was ideal for
monitoring pasteurization processes up to +85°C. However, the
data logger was not yet suitable for monitoring sterilization processes. A
new, more power-ful data logger with a higher measuring and
working range therefore had to be developed. A very close col-
laboration with Texas Instruments, the manufacturer of electronic
components, made it possible to develop new electronics suitable for
use in the sterilization process within a short space of time. Texas
Instruments devel-oped the TSS 400 processors for ebro for a new data
logger with a measuring range of up to +125 °C. EBI 85 & Kl #k AR
IREHEIEESREEEE +85 °C HIE RAREEE - 2R - Eig
FL R i T B BRI R © R > WLJRRE 3 — TRy ~ B

K~ BAE RN TR RIS es - BT BEn

S 23 (Texas Instruments) FIZ I EE » (HIS (RGP BEEE H
A FH AP B FE - 7E SR R FTRE © TEINERER (TT) %% ebro
fR#E 1TSS 400 pEFE - A EFLERE +125 °C AT REIEGD

With the newly developed EBI 125 data logger, it was now possible
to measure and monitor all sterilization processes in the food
industry. The data logger was used for the validation and routine
monitoring of various pasteurization and sterilization processes for
canned meat, vegetables and fruit. FEZ TR AR EBL 125 BUBEC 8%
f » BAE R DUHI BN R AL T SRR I EDERE - MEORAC %

o P ES AR ~ BRSEATIK R ) 2 e L R B AT R AR O Bt
FIH R BEHE -
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With the help of data loggers, validation and daily routine monitoring of food

production processes could now be carried out for the first time without having
to rely on a validation system with cable-bound thermocouplesfE&i#5aT

SrARHORIBN T - BUE R DI IR B n A A O TRRRE A H R R - e

R A A R A B R

The success of the EBI-125 data logger quickly became known outside the food
industry. Thanks to the universal measuring and operating range of -40 to +125 °
C, the data logger was also able to be used in the medical industry worldwide. The
sterilization temperatures, but also the process temperatures during deep-freeze
transport and storage could be documented. This new data logger, with its ideal
ranges for many applications in the food and pharmaceutical markets, was
therefore far ahead of its timeEBI-125 & I} 30 # 3R A AL DR PRAE T B i 2 SN B
Fy NH o B8 RSO CAFaEE 2 -40 22 +125 °C » ILEEAC SRR thRES1E
EERERRAEET N o AT LAGCERIRENR S LU G 1 & i A G @A A
BRI o @ PR TR EC kAR B E 7 B A AN BB T 53 % RO 3R AR
FElE - RIHSEEEEAR -

Another milestone in the history of ebro data loggers was the ebro Winlog 2000
software developed in 1998, the first software in Europe to fully comply with
the Food and Drug Administration Pharma Standard, FDA CFR 21 Part 11. TUV
Siid certified and validated a logger system according to this standard for the first
time in 1998. ebro B HIFCH#ARE S A0 5 — {8 R AL 1998 FHT#Aebro
Winlog 2000 188 » 38 RBIET — (e 27T & R it ALY B P R B SR HEFDA
CFR21 5511 #2HIECRE » TUV S U d(F (82 A BRRa A FERE A 1998 F R
FRARA IR IR SR AR R OEAT TR

In 1999, I realized that not food pharmaceutical
manufacturers use autoclaves, but that they are also used in the CSSD, the

only and
Reprocessing Unit for Medical Devices, in hospitals. That’s why this year I
asked our sales manager Iven Kruse to come to Medica in Diissel-dorf - the largest
trade fair for the medical device indus-try. After a busy day at the trade fair, he
told me that no-body needed our Thermologger. The reason for this was that at
that time, only chemical or biological indicators were used for the routine
control of processes in steam sterilizers or washer-disinfectors (WDs). The
need for validation of steam sterilization processes was largely unknown in
despite the validation standard EN 554,

very  slowly Validation  of
washer-disinfector processes was unthinkable of at the time. The relevant legal
requirements and the technical awareness to scrutinize the processes were
lacking. The CSSD trusted the machines and their processes.1999 4F- » HEHEIT
1 Fr L SR ELE v 0 ) e B 2 - BRI CsSD (rhR ARG (EIERT ) thist )
IR A © 38 WU A T B A HOBEE HAMIRO 8 E5HE AT Tven Kruse 2ALZERR
% KK Medica——BREMITERANHE DR « £RE LICHR T —K/G - fth
FIRHRE NFEELMEGIERER o R ERHE T LS ek B m
IR A SUE VR s (WD) HOERLEITHAREER - 1999 5 - [HEH EN
554 BRREIRHE - {HA % BB SR E GBI L BRI &Y - T HE
AR EH 112 BARTR IR - 15 UEH R S AR A BRaE(E & i 2 A AT AR (R
R ZAABARNE R EOR AR BT o CsSD (PR R HIER) (S1E
JE SRR ER B AR ©

most hospitals in 1999, and

was only implemented and  hesitantly.

This made me feel insecure at first, but also challenged me. I didn't want
to accept this statement and wanted to find out for myself whether there
was a way to present our thermologgers in the CSSD. So, I planned to present
our products at Medica. In cooperation with the company H+P Sterilizers from
Munich and with the approval of Dr. Herz, I exhibited Thermologger for the first time
at Medica in 2000 on a very small stand of just 2 m? at the H+P stand in Hall 12. 7]
ERBEEIL - (BRFEE R - J BB - A THRES
HHRETE CSSD (R BEEHHER) FRR I MIREGCERES © Rk - BEHEITE
Medica EFREAIESR © (EELFER H4P Sterilizers AF S{FIERF Herz
T HERS > B 2000 FETE Medica 12 5FREER H+P BAOL FEIURH T2
FLEkE - ROIIAEIER 2 Pk
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Hall 12 was the right hall and was well attended by CSSD staff, but nobody wanted to hear
about our Thermologgers. I had to literally “drag” the CSSD staff to my small stand and show
them the new technology. But there was no interest. I realized that although the processes in the
pharmaceutical and food industries were not particularly different from the processes in the
CSSD, the users behaved differently. Without laws, standards and guidelines, it was virtually
impossible to establish thermologgers in the CSSD. 12 #f A& & E M AEE » CSSD  ( HHy MR
PEIEAS ) TAFA BRI AEIRS - (B N T B MR EGC #kas - FOn/EIE CSSD 1)
TEAE Tk Z13E9/NVEAE - M PRI o (B3 B - BOEARE] » @R
FIRALITSERIFZE CSSD MR AR - (BRAFRIATRAVERTTE - R HE
B~ ERENHEE T8 > TR LA FTREAE CSSD A AEIT EAGC Bkels

At the same time, my old friend Albert Bosch, working for

the that had CSSD
applications with the data logger. He carried out various routine control measurements in

still
something special

who  was

Getinge  at time, realized we for

the steam sterilizer at the University of Aachen and was able to convince a service employee of a
steam sterilizer manufacturer for the first time that data loggers were an excellent way of
documenting processes.[AIIFf * HIFJZAAR Albert Bosch (HIFITE Getinge TAF) EakZEIH
M HEREC SN CSSD (FREER (EIERS)  MERRE U —SIR 2R - ffEREER
EROZRIRINE ar HOEAT T A SRR - O SRR AR LS M IS L B ARG
AL e AL SO RIERIFE ETT 2 o

In 1999, the need for validation of steam
sterilization processes was largely
unknown in most hospitals [...].
Validation of washer-disinfector

processes was unthinkable at that time.

1999 - » K2 BEE e S 25 SR R @iz

el A 1 P 2 W IR (= RV U= =2

AR AR BEEE T & IS A AR gAY o

The two were observed in the background by the head of the CSSD at the time and Albert Bosch

explained to him exactly how the data logger can record the temperature and pressure in the steam

sterilizer every second interval - the individual phases of the sterilization process - from the
evacuation phase through the equilibration time and the holding phase to the cooling phase. He

demonstrated the evaluation of the data with his PC and impressed the head of the CSSD, who then
commissioned ebro with the first major data logger delivery. &I CSSD ( FRJLMEE{HLfERS ) AU EF A
TEtR A IS TRIA » BTRR{ERE- 175 o fth S A AR S 1 MR A B S A AT SR P RO SRV WA 5 R L R
FOEET) - VBT ERE A A (EREER - (e s B B - (Rs ] - PRmPE B 2 m tllFg £ - A B C AV

ST T BT - 45 CSSD A ANE T THRAIMENS - BEtk CSsD (HRRMpm bRl ) ZAE
ebro AZEE 15— {8 1= SR AC# R

That was the beginning in the CSSD with our thermologger. Iven Kruse was appointed Product

Manager for the medical and CSSD market and in the same year became a member of the DIN

committee NAMed NA063 (now renamed NAGesuTech NA176) and a member of the DGSV. A
year later, he became a member of the EFHSS, later WFHSS, and another year later Iven Kruse joined
the editorial team of aseptica. i e CSSD  ( FPLIE HEEA ) BLHk (MAVENAC Bk ESHIBES © Iven Kruse
WAL Ry B&IEEA CSSD (FPoR B HLIEAS ) Ay S A » AHAF]4EAK s DIN B & NAMed
NA063 (BLELBE % B NAGesuTech NA176) KRB DGSV (B0 G (L &) KA - —&%
a2y EFHSS (15 B B e (HIERED AR B - ARk WEHSS(TH SRS Feis G BB FE) ARk

B> X —F1% > Iven Kruse MA T asepticalli | HifmREIK -

This was followed up by a series of fruitful collaborations with various consultants and

manufacturers of steam sterilizers and washer-disinfectors. At this point, the very good and long-
standing cooperation with Dr Thomas Fengler and his colleague Helmut Pahlke (t 2010) and Toni

Zanette from the University of Tiibingen should be mentioned. They recognized early on that

validation and routine control is easier to implement with thermologgers.F&{% E2Z% VS il £ FIVE UE

IHE RN SRR MEGERET T —RIVEERII S - fLE—H L ES—ferTH

Thomas Fengler {815 E[F =% Helmut Pahlke (+ 2010) DL 2 H ¥ B AR KR Toni Zanette I RAFH

RIS o MR AEERE] - (G0 T A 5 B B BRaE A F 12 -
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EBI 85
Food logger B0 #%en

The 1.2 mm thin cable sensors are
used to determine the disinfection
or sterilization temperature in
endoscopes or capillaries with 0.1
°C accuracy.

1.2 mm A EE RS A A E Y
TSR BB E TR S B R
& KEE 501 °Ce

The rinsing pressure in the
washer-disinfector is detected
with 10 mbar accuracy using
pressure sensors with Luer-Lock
connectors. (i 1A & fIsHEHE R
R EGRAIER LA 10 mbar (4G R
I R R AR RO R /T

il @)

EBI 10

EBI 125 Flexible sensors —
Medical technology logger ~ pressure and temperature

R EirEC R

SR (EURRES - BE AR

Bowie Dick Test Logger
(B ZE IR R AR B FIRELFEE

EBI 15 EBI 11
Pressure and temperature/& /]




aseptica Volume 30, 2024 | Issue 2 | Technology & Hygiene ¥ /i B fi 4= 33

[COIC D]
N i #l (evial]
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EBI 10 EBI 16 EBI 11
Flexible cable sensor and Bowie Dick Test Pressure and temperature EBI 12 Complete overview, with various
- 2 8 | L[ imi i icati ionsTERERMEEN - BUA & HUEGHIRR
pressure F:i 1 2 8 R SL 1L ) Logger, optimized logger, special application sensor  optionsTE R
design(HELZEMIEE) A  DENTALEE NI - 5 88
Aac#kas - ARG HRIER R

Above L-[E:

Validation of the steam
sterilization process with EBI 10
cable logger.f5i /] EBI 10 ZE{E#G1#%
TR AR B -

Left/F[&l:

The electronic
Bowie Dick test ({
HZEHEH) B
HIEGI#%EREBI 15.
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Support also came from Dr Jatzwauk from the Univer-sity of Dresden, who used our The evaluations of the data loggers showed the temperature curves in

thermologger for the first time in 1998 during routine checks of washer- the overall process and made it possible to calculate the Ag value. The Ag

.. . C 1 t fully introduced by ISO 15883 and letel
disinfector processes with the then completely unknown determination of the A0 value conc_ep w,as SL_lcce_ss h Yl,n ro uce, v ar.l compretely
replaced biological indicators in the validation and routine control of

value. This was followed by a publication in the central sterilization publication: o = g0 e processes ML 4k SN TR G BT T B (A2 01
Thermal disinfection effect of washer-disinfectors. fE# & Dresden X £ FEthg o M EIFEHEAER A FIAE o 1SO 15883 K THAI A T Ao {EH%
Jatzwauk IR HE TSR - A 1998 FEAEEREVEIH SRR RIETHTRER & - WIEHGIN SRR B e IR T RS -
B T8GR > B A0 (HIVBITE TR - BEL » d YL )k For medical devices contaminated with heat-resistant viruses, e.g.

s o N " hepatitis B viruses, an A value of at least 3000 was set. The use of
PR T —RXE - FURHE R ERE IR - e
biological indicators instead of thermologgers was no longer

justifiable (DIN EN 15883-1, point 6.8.1.). In steam sterilizers, the
pressure and temperature values of each batch were documented using
the integrated recording system. At that time, however, many sterilizers

Without laws, standards and guidelines, it was virtually ) :
. . ) . did not yet have a recording system, so the ebro-Thermologger was
|mp038|b|e to establish thermo- |OggerS in the CSSDZZDEEJ\' also used here for pressure and temperature monitoring. The Winlog.

?ﬁﬁ?ﬁﬁ% ~ *ﬂj@ﬂ]ﬂg‘ﬁﬁﬁf ’ EB’%\SLKTAE‘Y— CSSD ( IZF! med software solution was developed specifically for users in the

4 CSSD in order to create the possibility of simple routine monitoring.
T Y p y P g
9% AER J’_."‘_: DB > EP@ ““naf& Within five years, ebro Electronic GmbH has become the European

market leader for thermologgers in the CSSD sector. Many CSSD

Central Service 2001; 9: 14-16. Dr Yushi Uetera from the University of Tokyo, now a member employees spoke of “the ebro” and meant a thermologger £/ Il £45
of the Central Service editorial board, also recognized the benefits of the ebro thermologger in BRI R o (I LU 28R > AOTERRE 2522703000 © (i
faraway Japan. Many manufacturers also joined in, and here I would like to emphasize one in AP Ra RGN H S (DIN EN 15883-1 5 6.8.1
particular, the Miele Professional company with Dr Winfried Michels, who always supported Bh) o FEARINE R - (0B a0 SR SR 1O JBE A RN T
ebro in word and deed, with advice. FFHAR#52001 5 9 ¢ 14-16 ° B AERH Yushi Uetera T+ 18 < JRIM » 2 R R A L8R - R E A T

(B By Central Service fREZE &AL E ) ﬁzmaﬁu ebro BET R IL A A AR AR 11T IR ebro-ZAGHEkAR CEA T BE AR L BRI © Winlog.med HURSAFIA T 2272
% BLERE M IMARF » TEE R RI5RH—F Miele Professional 23\ A Winfried Michels %FEVE& CSSD (PRI EER {HLIERS ) F PRGNy > BTEALERI B H &
81 A IETE S 1T L 30HF ebro o MEMLEES - LRI AT RE N o FLAEN » ebro Electronic GmbH A% A CSSD 18
In 2002, the legal basis for the reprocessing of medical devices in Germany was created with the — JKFNGLERER TSRS H © 8% CSSD B TR lebrol I - fEHYE
Medical Devices Act (MPG), the Medical Device Operator Or-dinance (MPBetreibV) and the RKI IR RLEEER ©

recommendation “Hygiene requirements for the reprocessing of medical devices” These required Despite our success, we were not yet able to convince all validators and
suitable validated procedures to ensure that reprocessed medical devices do not pose a health risk to ~ major manufacturers of our data loggers. What was missing were more
patients, users and third parties. The validation of automated cleaning and disinfection processes flexible temperature sensors and, of course, the possibility of real-time

for thermostable medical devices was defined by the then unpublished standard prEN DIN ISO measurement as in a validation system with thermocouples. However, if

15883-1/2/3 and the guideline of the DGSV, DGKH and AKI. The standards DIN EN 285/554 and DIN  you consider the great effort involved in calibrating the thermocouple
589466, later ISO 17665, defined routine control and validation for the operation of large sterilizers ~ sensors and placing them in the WD or steam sterilizer, which is only

in the healthcare sector. The new guidelines and laws in particular, as well as inspections by the health ~ possible from the outside via the connection piece, you quickly real-ize
authorities, presented CSSD personnel with new challenges. 2002 4 » {EFE S st TR AR that a new wireless logger offers great potential for savings. 5 F{'1HI
IR CBRERME) (MPG) ~ (BBAMICEE D)) (MPBetreibV) FlI RKIEE TR 15 TR - (EH(FIw RRESIRAR A A BeaE & A1 E B LS rG (6 3Kl
FREORAEEOR) < EUTELEEERERS  LIEEENTSRer T aem A - OBIEGCHS - BubrR FEERARRE - 58 > i DR
(A A8 =77 Mk ER B~ AR RS B BV A B O BB A B R oR SR E R ZAGERROBRRE R T AR E R PTREDE o SR - ANSRIE RE I
prEN DIN ISO 15883-1/2/3 LAE& DGSV ~ DGKH H1 AKI 5 £ ¢ » %I DIN EN 285/554 1 DIN WA (B R B Y LA WD (R B SR 28 Eiﬂﬁﬁ%ﬁ
589466 ({%2RH) IS0 17665) FEFE I BE IR IEMREOC NG 3 E (Y FUEHIFISRE « FrlRsr  HERMET) » iE RREE s e oNRErT - SRR E =
HOFEA T SR - Ll&ﬁiéﬁﬁﬁﬂ%ﬁﬁ fACSSD (FRIRMERIHLIERS) A BT Friopki - FISTRUBRACER RO T ERROERER H ) -

This was the opportunity for the ebro team led by Iven Kruse. They contacted CSSD employees and ~ The new innovative EBI 10 wireless thermologger family from ebro

all manufacturers of steam sterilizers and washer-disinfectors. Temperature tests in washer- Electronic makes it possible, the EBI 10 wireless technology enables routine
disinfectors were carried out during routine monitoring and validation with temperature data loggers  checks and validation of WD and steam sterilization processes to be

to prove that the temperature in the chamber and in the load was reached during the process. If ~ carried out wirelessly in real time. The EBI 10 transmits its meas-

the washer-disinfectors used did not have recording devices with no permanently installed tem- urement data from the closed WD or steam sterilizer, allowing the person
perature sensor, the temperatures of the load had to be recorded by additional data loggers. i%f responsible to follow the process live on the monitor and immediately stop
P AT (Iven Kruse) 4HE [ ebroBll5akin & — (e o {82 TCSSD (rhiifEEi (it  any faulty process. This saves a lot of work and time. The completely water-
) B T LR 2 AN SR B e B B TS o (R R S RIE0 8% 523647 5 B5B5AIf)  Proof and steam-tight EBI 10 (IP 68) has a temperature measuring range
BAEEIHY » S TR » D e BT TR GO 11 of 00 0-+00°C and a pressure messuring ange of 1104000 . The

%Fﬂfﬁﬁ BB LEIN MO G 30 IE T B K A 2 L RO 52 > I B 4B M & RIE0s¢  memory capacity is 100,000 measured values, allowing processes to be re-
BESTOR (2 ERAVEL RS o corded for up to ten hours with a measuring cycle of 250 milliseconds.

ebro BEFHIFTALAIFT EBI 10 MR BN Bk 3R R YI{H.2 A Fy AT RE » EBI
10 BEAR BT RE S RN RF AR NI T WD (15 DR B A 2SR I AL
FIBATRE A FIBEEE o EBI 10 €5 PARY WD (B VEIH B BRI
BEE RS - (T&E ARS8 L AR B AR I B
IR E A BRERITAR  SEETE T RER TIEFFERH o FE2B KR
% EH) EBI 10 (IP 68) E’J“F?%E!J%%ﬁﬁ?% -80 % +400 °C » B )HIE
#i[E A5 1 2 4000 mbar ° FCIEASAE A 100,000 [EHIE(E - AJFE0E
=1L S FEEE 10 /15 » BIRSELE, 250 ) -



The temperature and pressure accuracy is very high at
+0.1 °C and +10 mbar respectively and is documented in
the corresponding ISO certificate. i E FEE JTFEEIEH
= SRy £0.1 °C Fl £10 mbar » AACFHAEFEIER 1SO
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The data loggers are operated with the special EBI 10 in-
terface with integrated antenna. It operates on the glob-
ally approved 2.4 GHz frequency and complies with the
IEEE 802.15.4 radio standard, which means that the
logger can be used without any problems. At the same
time, fast, flexible and vapor-tight Pt-1000 temperature
sensors were developed, which have the same response
time (t90) as thermocouples.ﬁﬂ)%éﬁga%72%%%5@E\-ﬁ fLgey
HRAVEFTR EBI 10 GEAE) /M EEITIRIF o ELIZIRERA]
ff) 2.4 GHz $HZ5E1T » £ TBEE 802.15.4 MR IR

#e > SEEIRERCSkas i) LIZ SERRER ] - R - B
7 POH ~ BEIE HSEEHY Pt-1000(3 %P 1000) VL R
RS » HSFERFE] (190, 3% EI HURL90%Ffr 7 EHIIRFTH])
SRR (A -

Our EBI-10 system was rounded off with the new vali-
dation software Winlog.validiation, which meets the re-
quirements of ISO 15883 and ISO 17665. Our valida-
tion system was also successfully certified by TUV Siid in
2008. In the last 5 years, further development has led to
the establishment of the EBI 12 series, where we offer
dataloggers for alternative sterilization devices like
VH202, due to the optimized housing design, now also
able for use with ATEX procedures like ETO sterilization,
as well as including other sensors, like EBI 12-TC 230 for
conductivity of final rinse water in WD. ¥ {ffJ EBI-10
M EHTHY BRZE RS Winlog.validiation 15 LATEE » 8%
AN IE 1S0 15883 F1 1O 17665 HIZESK  HfMHERE
SRR 2008 FERTIER T TUV St d (FATEEM5R
FEBAMDIVERRE  fEB 2 b i SE— DI EREEE T
EBI 12 %51 » Mk VH20205 L B E L &) &
TR PR ERAC SR - R EGE I LAY
it BUEERESE ETO CRAZPOMEF ATEX (7
BORRF—EEME A - R EAREIES - B
WD Fet /K BEASHIEBI 12-TC 230 °

Note: s ATHE f& * < Fui¥en
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At the same time, ebro developed a cost-effective
electronic Bowie-Dick test (EBI 15) for the CSSD in
accordance with ISO 11140-4. Using modern electronic
data acquisition, the EBI 15 provides a clear result
(“pass”/“fail”). The functionality of the EBI 15 logger
has also been tested by TUV Siid and SMP in accord-
ance with EN ISO 11140-4. The successor model is
called EBI 16, and has doubled in capacity, like 1,000
cycles to monitor the process.

It has been a long road from nobody to market leader
for thermal loggers in the CSSD, but it has spurred us on
to this very day and continues to drive us to find solutions
that make processes in the CSSD safer. [FIlf > ebro fR1E
ISO 11140-4 %5 CSSD (I REEE (HEIERS ) BfE 7 —fE
A = 0 BE -2 Bowie-Dick (L 22 I A G
(EBI 15) » I & EMLEE - EBI 15 S2HtHRER
fEsR (D) 7 TRE ) - EBI 1S al#kasHITIRE
58 TOV Sud (R EE At BRRERAM) fll SMP fR{R EN 1SO
11140-4 EITHIEA ARSI & EBL 16 - RN T
—f  BIAT TR EEAR 1,000 {EBHA

FECSSD (MR (IERT ) BAGCskasit v A2
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