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Summary

Validation asthe proof of intended useisof maor importancefor any test monitorsfor all typeof Medical
Devices. Thefollowing describesthevalidation of the newly introduced TOSI® test objectsasauseful
monitor for the control of the cleaning efficiency relative to blood and blood componentsin washer-
disinfectors. Theresultsshow correlation of the TOSI® test soil to human blood aswell aseasy reading
and safeinterpretation of resultsthrough visua inspection of thetest objectswhile comparedto achemical
test method. All dataproof the achievement of the requested design goalsof TOSI®.
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Introduction

Literaturegivesalot of definitionsfor theterm“Validation” starting with the proof of principleof acertain
method all way down to the documentation of aprocess which resultsin aproduct with defined and
guaranteed quality. Thereisno doubt about theimportance of the proof of principle of acertaintechnique,
however the proof of sense of aproduct only correlateswith the defined quality of such product. Asan
example, fast food products definitely have adefined quality even though people may have adifferent
opinion about such qudity.

Asagenad definition*Validation” shdl beexplained asthe proof that acertain processfulfilstherequirements
foritsintended use. Asafirst step thisintended use hasto be defined either by general publicinterest or
through legal regulations. In next stepstheintended use of such processshdl bedefined precisely including
all necessary testing procedures and an answer hasto be given in respect to the process’ capability to
meeting the requested requirements.

Inthe specific case of the devel opment of amonitor for the detection of the cleaning efficiency inwasher-
disinfectorsthefollowing goalshad to be achieved: Thereisgenera publicinterest that CSSD provides
aurgical instrumentswhich arefreefrom any residua swhich may cause harmto patients, personnel or any
third party, and thereisthe European Medical Device Directiveand itscorresponding regul ationsof each
member state likethe German Medica Device Law (MPG) and the German Medical Device Operator
Regulations(MPBetreibV). Thelatter was published in June 1998 and went into effect immediatel y without
any trangition period. Theregulationsrequirethat the function of each washer-disinfector hasto betested
and reconfirmed prior to use. Future regulations, normsand directiveswill take care about most of the
quaity requirementsof Medica Devicesand itsmonitors.



M aterialsand methods

1. General requirements

Therearealot of different washer-disinfectorsavailable on the market place. They areequipped witha
number of different programmes consisting of rinsing stepswith cold water, cleaning stepsfollowed by
rinsng again, disinfection, ringng, instrument care stepsand drying.

Thevariety of material sto bereprocessed includesdifferent typesof surgica instruments, plastic partsand
even glassware. Soilsmay bemultivariableaswell. Aside of blood and blood components, therearei..e.
residualsof ointment or stoal. Itisclear that such variety of cleaning-disinfection programs, materialsand
soilsrequiresmorethan the validation of just one process.

Thisisasothecasefor thevaidation of auseful monitor for thecontrol of the cleaning efficiency. TOSI®
Test Object Surgicd Instrumentswasdes gned for themonitoring of the cleaning efficiency when reprocessing
blood-contaminated surgica ingrumentsinwasher-disnfectors. Bloodisby far themost frequent contaminant
onsurgica instrumentsandisconsidered to be of high hygienic relevance. In addition blood coagulation
and high concentration of proteinsresult in complex chemical reactions, which may severely impact the
wholereprocessing. Additional test objectsand test soilsare under devel opment to cover materialsand
soilsother than blood on surgical instruments.

Thedesignated intended use of TOSI® isthe monitoring of the cleaning efficiency relativeto blood.
Criticd parametersfor theblood remova during cleaningin awasher-disnfector aremechanica parameters
likewater pressure, distribution of water or ultrasonic, but also chemicd parameterslikethepH-vaueand
thewater quality aswell asthe cleaning temperature.

This“smple’ job of just rinsing away blood frominstruments may be superposed by conditionswhich are
specificfor blood proteinslike:

- water solubility of proteins

- denaturation effects

- hydrolysis

- mechanical detaching

Any changeof acritical cleaning parametersmay impact thissensitiveinterplay resulting ininsufficient
cleaning. Someexamplesare changesof cleaning chemistry or itsdosage, of cleaning temperatureor time,
or any mechanical disturbancesas caused by ablocked spray system.

Inorder to control al relevant parameters TOSI® combinesthefeaturesof atest soil correlated to human
blood with aspecialy designed test object. The blood cleaning efficiency isshown visualy immediately
after theend of cycle.

2. Suitability Test

Thefirst question to beanswered concernsthe cleaning efficiency of awashing cycle. What causesgood,
incompleteor inferior resultsand how arethey detected?A known high cleaning efficiency may bereached
with akainedetergentsat ahigh ceanjng temperature. Assuming a ong enough cleaning cycietimecombined
withreliablemechanica performance of the machine there should be efficient cleaning of the reprocessed
instruments, and TOSI® should confirm the result. Insufficient results may be caused by any handling
mistake or by aninvalid process.

Two protocolswere used for suitability testing: In one protocol thefirst rinsing cyclewas conducted at a
temperature higher than the denaturation temperature of blood proteinswith theresult of apartia hardening
of proteinswhich could not be dissolved 2



during thefollowing cleaning cycle. In another protocol an alkaline detergent was used at atoo low
temperature and wastherefore unable to decomposethefibrinfibres.

Inaddition the general detaching capabilities of blood and the TOSI® test soil were compared to confirm
TOSI®'scorrel ation with human blood.

Results
1. Corrdation with blood

Washer-disinfectorsare no useful tool for such study asthe spray systemsand the resulting distribution of
water do not generate homogenous and reproduci ble cleaning conditionsinside the machine. A dipping
processin asuitable basin with demineralised water isamuch better and morereproducibletool totest the
correlation of the TOSI® test soil with human blood. M easuring the amount of detached substancesonline
will result in the cleaning kinetics of thetest soil and human blood which may than be compared. Fig. 1
showsthe correlation between the standardi sed test soil and human blood in demineralised water at room
temperature.
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Fig. 1. Comparison of cleaning kinetics: Test soil vs. Human blood in demineralised water

Thiscorrelation study indicates another important conclus on concerning the composition of blood. Itis
clearly visiblethat most of theblood proteinsarewater solublewhileonly relatively littleresdua sof water
insolublefibrinfibresremain onthetest object. But it aso saysthat a100% cleaning efficiency may not be
achieved with water only, thereforethe aid of mechanical cleaning parametersisneeded.

Thegandardised TOS ®test soil s mulatesthisphenomenon. Corresponding fibrinfibresforming coagulation
factorsareused inthetest soil at alevel whichissomewhat higher than in coagulated human blood to
represent worst case scenario conditions.



2. Reading of Cleaning Efficiency

In addition to the dipping protocol for correlation testing the TOSI® test soil wasalso examinedina
special testing washer-disinfector under varioustest conditions. All test were conducted in 6 replicates
with 3test objectsper run.

Test A: Migtakeininitia ringng protocol caused by too high temperatureresulting in denaturation of blood
proteins. Thistrial wassimulated by cleaningin demineralised water at 65°C for 10 minutes.
Result: Thetest soil remained more or lesscompletely onthetest object.

Test B: Cleaningwithlow efficiency caused by mistakein temperature selection. Thistrial wassimulated
inacleaning programmewith 0.5% akaline detergent in demineralised water at 30°C for 10 minutes.
Result: Fibrinresiduasareeasily detectable.

Test C: Efficient cleaning with protein hydrolysis. Thistrial wassimulated in acleaning programmewith
0.5% akalinedetergent in demineralised water at 80°C for 10 minutes.
Result: All test objectsshow optimal result with no residual seft.

In addition to thevisual inspection of the TOSI® test objectstheremaining residualsweredissolvedin
sodium hydroxide and chemically measured in the UV-region of thelight spectrum.

Fig. 2 showstheamount of proteinsmeasured with the chemical sodium hydroxide hydrolysisbeforeand
after each trial. Thegraphic showsthe average of each of the 18 testsobtainedineachtrial.
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Fig. 3 showsphotographsof theresultsof the optical evaluation of thetest results. Note: Inorder to
allow for best picturequality the plastic clips of thetest objectswereremoved.

For visual inspection ascheduleof 6 (from 0to 5) isrecommended, where 0 standsfor an optically
cleanresult while5 standsfor test soil still completely available. Tablel showstheresultsof the TestsA,
B and C and itsclassification according to schedule 0-5.

Important note: Within testsall 18-test objects showed the samereading.

A
B
c

Tab. 1

A comparison of the chemical evaluationwith thesmplevisua ingpection showsvery good correlation.
Thereforevisua inspection of test objectsisconsidered to beava uable detection system, mainly
knowing that protein resdualsmay bevisualy detected at low jug-levelsalready. The more complicated
chemical determination hasthe disadvantagethat smaller amount of proteinslikeshownintria B may
interferewith high background measures caused by residuasof the cleaning detergent.

Discussion

The TOSI® test soilscorrelateswith human blood and istherefore asafe monitor to control the
complex cleaning processof blood contaminated surgical instruments. Handling mistakesor parametric
conditionscausing insufficient cleaning of blood contaminationsare detected safely.

TOSI® isnot intended to be amonitor to detect mistakeswhich may happen during disinfection,
instrument careand drying. Generally TOSI® isintended to monitor the cleaning efficiency of thetotal
process, therefore mistakesmay add up or avery strong process parameter may balance aweaker
process parameter.

At current TOSI® test objectsareintended for the control of the cleaning efficiency duringthe
reprocessing of blood contaminated standard surgical instruments. Other test objectsfor themonitoring
of thecleaning efficiency of complex instruments (i.e. M1S-instruments) and other soilsareunder
development.
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