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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

Red 06-031829- -0000
3 M30 NUECREACIDNER
Ref Expediente No 06-031 929 5?::""53?““"’: o®
Soliotud de Patente a nombrede L., femearancoue  Foln 10
Ethicon, Inc

Yo, JIMENA ESCOBAR URIBE, identificada como aparece al pie de mt firma,
domiciliada en la Carrera 11 A No 94-76, of 305, obrando como apoderada de la
sociedad Ethicon, Inc,, domicihada en Somerville, New Jersey, Estados Unidos de
Aménca, solicitante de la patente de la referencia, en respuesta al oficio No 4552
notficado por fijacion en lista el dia 27 de abrl de 2006, atentamente me permito
presentar

1 Copa cemtificada de la solicitud de patente nimero 11/095,251 presentada en
Estados Unidos de Aménca el dia 31 de marzo de 2005, con la debida traduccién
de lo pertinente

2 Artes finales en tamafio 12 x 12 centimetros (por duplicado) de la figura
caracteristica.

3 Documento (1) en que consta lz cesion del derecho a la patente otorgado por los
inventores & favor de mi mandante

Sobre el particular, es importante resaltar que de conformidad con las normas legales
wigentes, articulo 1 de la Resolucion 210 de 2001, expedida por el Supenntendente de
Industna y Comercio y articulo 2 de la Convencién de la Haya, el documento en
ingles que se pretenda aportar como parte de los trimites de propiedad mndustnal ante
la Supenntendencia de Industna y Comercio no requieren traduccién Por otro lado, la
legalizacion consular y/o diplomitica de los documentos expedidos en el extranjero
no es necesana. Por lo tanto, el documento de cesidn anexo a este memonal es
vahidamente presentado en 1dioma inglés y con la correspondiente Apostilla.

Espero con esto haber dado cabal cumplimiento a lo solicitado por ese despacho y de
conformidad con lo indicado en los articulos 3° inciso 3, 35, naso 2 y 59, inciso 2 del
CCA, al analizar este memonal, atentamente ruego se traten todas las cuestiones
planteadas con motivo del mismo

Sefior Supenntendente,

QL IETN

JIMENA ESCOBAR URIBE
C.C 39779 452 de Usaquén
TP 68228

Cod. 5376
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ASP5027CONP(L)

FERTIFICATION

I hereby certify that I have compared the attached document with
the ongmal, and that such said document 1s a true copy of the
original Assignment document as filed in the U S Patent Office in
connection with USSN 11/095,251 filed MARCH 31, 2005.

Chnstina A Clickner
(Notary Public of New Jersey)
My Commussion Expires

March 2, 2010
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ASSIGNMENT
Serial No ‘
Filed March 31, 2005

WHEREAS, Szu-Min Lin, Paul T Jacoba, Jenn~Eann Wang,
Robert € Platt and Peter C 2hu, residing at 26 Trailing Ivy,
Irvine, CA 92620, 265 Weat 100 South, Bicknell, UT 84715, 20611
Vercellli way, WNorthridge, CA 81326, 5 Saint Croix, Laguna
Niguel, CA 92677 and 6 Creathaven, Irvine, CA 92604 respectively
(hereinafter called "Assignors"), have made certain new and
useful inventions or discoverles relating to

MORITORING OF CLEANING PROCESS

for which they have on the day of s+ 200 executed an
application for letters Patent of the United States; and

III-!EREAS,I Ethicon, Inc , a corporation of the State of
New Jersey, (hereinafter called "Assignee”}, is desirous of
acquiring Assignors' entire right, title, and interest therein

NOW, THEREFORE, BE IT KNOWN that for and in
conaideration of the sum of One Dollar and othaer wvaluable
conaiderations, the receipt of which is hereby acknowledged,
Assignors have sold, assigned, and transferred, and do hereby
sell, assign and transfer unto said Assignee their entire right,
title and interest in and to all said inventions and discoveries
disclosed in said application whose identification above by
serial number and filing date, when available is hereby
authorized, and in and to said application, all substitutions,
divisions, and continuations thereof, and in and to all Letters
Patent, United States and foreign, that may be granted for said
inventions and discoveries, and in and to all extensions,
renewals, and reissues thereof, the same to be held and enjoyed
by said assignee, its successors and assigna, as fully and
entirely as the same would have been held and enjoyed by
Assignora if this Assigrment and sale had not been made;

And Assignors hereby authorize and request the
Commissioner of Patents of the United States to issue said
Letters Patent in accordance with this Assigrment,

And for the conaideration aforesaid, Assignors
covenant and agree with said Assignee that he has a full and
unsncumbered title to the inventions and discoveries above
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described and hereby assigned, uh'ic.h title they warrant unto
said Assignes, its successora ‘and assigns,

And for the consideration aforesaid, Assignors
further covenant and agree that they will, whenever requested,
but without cost to them promptly communicate to sald Assignee
or its representatives any facts known to them relating to said
inventions and discoveries, teatify in any interxference or legal
proceedings 'involving said inventions and discoveries, and
execute any additional papers that may be necessary to enable
said Assignee or its representatives, successors, nominees, or
assigns to secure full and complete protectlon for the sald
inventions and discoveries or that may be necessary to vest in
said Assignee the complete title to the said inventions and
discoveries and patents hereby conveyed and to enable it to
record said title

IN TESTIMONY WHEREOF, Asaignors have hereunto set
their hands and seals this 2% day of s‘ 200C

|
M/ (L 8)
Szu-Min Lin

sTATE oF (a\hoeuin
} as
counry or Ocoy ¥

e

BE IT REMEMBERED, That on this 25 * day of ﬂ?’- |
2005, before ms, a Notary Public, personally appeared S:u-Min
Lin, who I am asatisfied is the person nsmed in and who executed
the foregoing instrument in my presence, and I having first made
known to him the contenta therecf, he did acknowledge that he
signed, sezled, and delivered the same a8 his voluntary act and
desed for the uses and purposes therein expressed

=

Notary Public

W\
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IN TESTIMONY WHEREOF, Assignors have hereunto set
their hands and seals this Uﬁu day of\-ﬂlag, 2005

6% I Gaut—

Paul T. Jacobg/

STATE OF uﬂh_)

) 83
CODNTY OF h}aqm_,

BE IT REMEMBERED, That on this Lﬂpday o!‘mll.‘,
2005 bafore me, a Notary Public, personally appeared Paul
Jacobs, who I am satisfied is the person named in and who
executed the foregoing instrumant in my presence, and I having
first made known to him the contents thereof, he did acknowledge
that he signed, sealed, and delivered the same as his voluntary
act and dead for the uses and purposes therein expressed

i e 000
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IN TESTIMONY HHBRQOF, Assignors have hereunto set
their hands and seals this 7nd day of “g) , 2005

ﬁé"__ﬁ- % (L s)

Génn-Hann Wang

STATE OF Calprm 4
' ), 88
COUNTY OF L-os ’M’CW

BE IT REMEMBERED, That on this 24d day of ,
2005 before ma, a Notary Public, personally appeared Jenn-
Wang, who I am satisfied is the person named in and who executed
the foregoing instrument in my presence, and I having first made
known to him the contents thereof, he did acknowledge that he
signed, sealed, and delivered the same as his voluntary act and
deed for the uses and purposes therein expressed

PMMGQ%
Notary Public
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IN TESTIMONY WHEREQ Assignors have hereunto set
their hands and seals this 24" Zday of fjese, 20085

A/M/p_ (LS)

Robert C FPlatt

STATE OF Cﬂ\-)(""*-"
) a8
counTy oF Oref—

[ o

p BE IT REMEMBERED, That on this 2De day ofA(’f-' }
2005; before me, 2 Notary Public, personally appeared Robert C
Platt, who I am satisfied is the person named in and who
executed the foregoing instrument in my presence, and I having
first made known to him the contents thereof, he did acknowledge
that he signed, sealed, and delivered the same as hls voluntary
act and deed for the uses and purposes therein expressed

Notary Public
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"IN TESTIMONY WHEREDF, Aasignors have hereunto set
their hands and sejls this 2¥ y of ﬁu.' r 200§

o=

Petex C Zhu

(L 8)

b}

STATE OF Cwl.&bf whe

N -1}
coonty oF Oca'

P
BE IT REMEMBERED, That on this 287 day of #0®¥ ,
200 , before me, a Notary Public, personally appeared Peter C
Zhu, who I am satiafied is the peraon named in and who executesd
the foregoing instrument in my presence, and I having first made
known to him the contents thereof, he did acknowledge that he
signed, sealed, and delivered the same as his voluntary act and
deed for the uses and purposes therein expreasad

Notary Public Bl




ESTADOS UNIDOS DE AMERICA
A TODOS AQUELLOS A QUIENES EL PRESENTE LLEGUE.

DEPARTAMENTO DE COMERCIO DE LOS ESTADOS UNIDOS
Oficina de Patentes y Marcas de los Estados Unidos

12 de abnl de 2006

La presente es para certificar que el anexo es una copi fiel de los registros de la
Oficina de Patentes y Marcas de los Estados Umidos, de los documentos de Ia
solicitud de patente identificada mds adelante, que cumpheron con los
requenmientos pama concederse una fecha de presentacion de acuerdo con 35
USsC 111

Numero de Solicitud 11/095,251
Fecha de Presentacién 31 de marzo de 2005

EL CODIGO DEL PAfS Y EL NUMERO DE SU SOLICITUD DE
PRIORIDAD, PARA SER USADA EN TIA PRESENTACION
EXTRANJERA BAJO EL CONVENIO DE PARIS ES US11/095,251

Por la autondad de
Bajo el Secretario de Comercio para la Propiedad Intelectual y el Director de la
Oficina de Patentes y Marcas de los Estados Unidos de Aménca

(fdo) W Montgomery

Oficial Certsficador

Sello ofictal de la Oficina de Patentes y Marcas de los
Estados Unidos de Aménca



UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

April 12, 2006

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE, RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAFERS OF THE BELOW IDENTIFIED PATENT
AFPPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111

AFPLICATION NUMBER 11/095,251
FILING DATE March 31, 2005

THE COUNTRY CODE AND NUMBER OF YOUR FRIORITY
APPLICATION, TO BE USED FOR FILING ABROAD UNDER THE PARIS
CONVENTION, IS US11/095,251

By Authority of the

Under Secretary of Commerce for Intellectual Property
and Director of the United States Patent and Trademark Office
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SIGNATURE -A-'7-—'7

DATE March 31, 2005 -




-

\LV*7

__ ¥ Known
Number I
FEE TRANSMITTAL Fiing Dals March 31, 2006

" First Named Inventor U, Pad T Jacobs, Jenmn-

__ _ Hann Want, Robert C. Plait

| Group Ast Unit

Examiner Name
Attorney Dociet Numbar | ABP-B0ZTUENP
FEE CALCULATION
CLAIMS AS FILED

() @ B @ )
FOR: NUMBER FILED | NUMBER RATE BASIC FEE

EXTRA $300.00
TOTAL CLAIMS 0-20m= 0 x 50.00 $ 000
INDEPENDENT 0- 3= 0 x 200.00 $ 000
CLAIMS
SEARCH FEE NA NA NA $ 500.00
EXAMINATION FEE | NA NA NA $ 20000
APPLICATIONSIZE | 0-100w x 5.00 (for sach $
FEE addiional sheet
i the epecification and over 100}
drawinge exceed 100
shests of papar the

size fea cusle
$250 ($128 for small
enilty) for each addiions)
50 sheaa or fraclion
thersol. Ses 25UB.C.
1) 1XG) and 37 CFA
1 18ln)
MULTIPLE 7] NA $380.00
DEPENDENT
CLAMS
TOYTAL FEES $ 1000.00
METHOD OF PAYMENT

BJ Please charge Deposit Account No 10-0750/ASP-5027USNP/ACF In the amount of
$1,000 00. Three coples of thia sheet are enciosed

Bd The Commissioner is hereby authorized to charge any additional fees which may be
required In connaction with the fiiing of this communication, or credit any overpayment, 1o
Account No 10-0750/ASP-5027USNP/ACF Three coples of this sheet are enciosed

SUBMITTED BY Compiete (¥ appiicablo)
Typed or
Printed Name | Andrew C F - Reg No.35868 |
Signature % Date March 31, 2005 Deposit Account

Ne 10-0750

-/

Copy provided by UGPTO irom the IFW knage Database on O4/11/3008




WO

DOCKET NO ASP-5027USNP

IN THE UNITED STATES
PATENT AND TRADEMARK OFFICE

Applicant Szu-Min Lin et al

Fr MONITORING OF CLEANING PROCESS B

Expregs Mail Certificate
“Express Mail" mailing number EL$61541667

Date £ Deposat March 31, 2005

I hereby certify that this complete application, including
specification pages, claims, drawings and an unexecuted
Declaration and Power of Attorney, 1s being deposited with the
United States Postal Sexrvice "Expreas Mail Post Office to
Addressee" service under 37 CFR 1 10 on the date indicated above
and 19 addressed to the Commiseioner for Patents, P O Box 1450,

Alexandria, VA 22313-1450

Laurie Phillips
(Typed or prainted name of person mailing paper or fee)

/Laurie Phillips/
(Signature of person mailing paper or fee)

~ Copy previded by USPTO from the IFW imags Database on 04/11/2008
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MONITORING OF CLEANING PROCESS

Background of the lovention
Ficld of the Invention

This apphcation relates to momtonng of a cleamng process by using a soil
standard
Descnptiop of the Related Art

Adequate cleamng of contarmnated medical nstruments and devices 15 essenhal
for safe disinfection and stenlization Failure to adequately remove morganic and organic
sall denved from body hqusds and tissueé can impede the effectiveness of subsequent
stenlzation procedures resulting in mfections. Additionally, remaining foreign matenals
intraduced dunng subsequent invasive procedures can produce pyrogemc reactions that
can impede healing.

It 18 preferable to use machine processes for cleaning which have been validated
for this purpose 1n a chnical setting and which preferably accomplish stenhization during

or after the clesning cycle. The selected cleaning processes should produce satsfactory
results under certain test and field conditions as well as ensure that adequate cleaming 18

performed under exceptional circumstances and conditions.

It 18 not only necessary that a high level of cleaning performance be achieved, but
also that the cleaning system be capable of adapting to the specific needs of particular
medical mnstruments and devices The 1deal cleaning system will be capable of adequately
cleaning medical instruments and devices with Joag, narrow, 1naccessible onfices such as
those found on flexible endoscopes as well as the nner surfaces of take-apart, modular
matryments In the case of sophuticated mnstruments which may no longer be able to be
taken apart in the future, adequate cleaning performance must aiso be achieved.

A vanety of cleaming machines and related apparatus have been developed for
medical mstruments and devices

U.S Patent No. 3,640,295 to Peterson describes an ultrasonic cleaner and surgical
mstrument carrying case, which 13 useable separately and apart from or in combination
with the ultrasomc cleaner, the ultrasomc cleaner including withun at least one sink and
oscillatable cradle which may carry the instument case dunng the uitrasonic cleaning

Copy provided by USPTO from the IFW image Dainbase on O&/11/2008



10

15

30

Wt

process. A pump and filter are additionally provided as part of the ultrasonsc cleaner to
circulate a cleanung flurd within the aink of the nltrasonic cleaner and to remove particles
and other maiter from the flud. The Peterson ‘295 patent does not address standards or
quahty of cleanung.

U.S Patent No 3,957.252 to Storz and assigned to Storz-Endoskop GmbH
discloses an apparatus for cleamng medical instruments. The appamatus disclosed 1n the
‘252 Storz patent pertains to support means provided for mounting an ultrasonuc oscillator
for engaging washing water in a convenhonal sk, for use n cleaning medical
mstruments. The focus of the invention 18 to elimunate the need for an independent special
ultrasomic cleaming tank.

US Patent No. 4,064886 to Heckele and assigned to Riwoplan Medizin-
Techmusche Einnchtungs-Gesellschaft GmbH discloses an spparatus for cleaning
endoscopes, compnising a holder device, a cylindncal cleaning contamner, ime control
means for placing the holder device under imed control and a rotatable mounung for the
holder device. The object of the nvention 18 to enable fast and sutomatic cleansing and
stenilzation of endoscopes, which can be camed out without damaging the endoscopes.
Agan, the invention does not address standards or quality of cleaning,

US Patent No. 4,710,233 to Hohmann et al and assigned Siemens
Aknengesellschaft discloses a method and apparatus for cleamng, dmunfectung, and
stenlizing medical nstruments with a sequence of method steps performed in a single
apparatus The nvention discloses a complicated method and spparatus. The method
sieps include precleamang the instruments 1n a contamner contmmng a finst flud bath
subjected to ultrasonic energy for a penod of tme T1, subsequently emptying the first
flud bath from the contmner and replacing it with 2 second fliud bath contmmng a
cleamng agent and sodwum chlonde, fine cleaming and disinfecting the instruments by
subjecting the second bath to vitrasonic energy for a time penod T2 and circulating the
second bath through an electrolytic cell baving & voltage applied to the electrodes to create
an electrolytic disassociation therean, then emptying the second bath and replacing it with
a nnse bath, nnsing mstruments for a tme penod T3 by subjecting the nnsing bath to
ultrasonic energy and cuculating the nnsing bath through the electrolytic cell subsequently
emptying the nnse bath, and drying the insiruments by means of heated ar Thus, the
Hohmann ‘233 invention 15 designed to provide adequate cleaning and sterihization of

-2-

Copy provided by USPTO from the IFW image Datsbase on 041172008
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medical nstruments, however, this 15 achieved with an expenmive and comphcated
apparatus and method.

U.S Patent No. 5,032,185 to Chulders, et al and assigned to American Stenlizer
Company discloses a method and apparams for washing and stenhzing hospral or
laboratocy matenals The inveation involves loading a chamber with items to be washed,
filing the chamber to a predetermuned level with a washung fluid, controllably injecting a
steam or an ar-steam rmxture into the chamber dunng the filling of a chamber wath the
washing fluid, the steam being injected 1n a turbulent manner to create & washing action
and to begin heating the washing flud, and continually injecting stecam nto the chamber
after the chamber 15 filled to the predetermuned level so as to subject the iems to a
washing action. After the washing phase, the chamber 15 drained, the 1tems are nnsed and
the chamber 1s dramned again Sensors are employed to monutor the operating parameters
of the apparatus Sensors are utilized for controlling the operation of the spray nozzles
and the steam injectors such that steam 15 controllably 1njected into the chamber after a
certain pont dunng the filing of the chamber with the washing fluid to create a washing
action and to begin heating the washing flud. Agan, this mnvention does not provide
means to assure adequecy of cleaning.

UK Patent Apphcanon No 2,248,188 A to Parker, et al and assigned to Keymed
Ltd. discloses a method and apparatus for clearing and disinfecting medical instruments
The method and apparatus of the invention are particularly suited for cleamng and
disinfecting endoscopes. The method compnses the steps of placing an instrument n an
enclosure and subjecting the instmment to a cleaning phase 1n winch a cleansing solubon
18 applied to the sucfaces of the mstruments, a disinfection phass 1n which a disinfectant
solution 15 applied to the surfaces of the mstrument, a nnsing phase 1n which a flushing
solution 13 apphed to the surfaces of the mstrument, a purging phase 1n which a volatile
liquid 18 applied to the surfaces of the instruments and a drying phase m which a drymg
gas 15 passed over the surfaces of the instrument. The cleaning phase 15 described as a
penod sufficient to thoroughly cleun the endoscope both externally and mtemally Agan,
the mvention does not adkiress means for assuring adequacy of cleaning.

None of the aforementioned apparatus and methods proviie the means for
assunng adequacy of cleaning of a medical device ar mnstrument. Therefore, a need

'Copy provided by USPTO from the IFW image Dalabase on 04/11/2008
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remains for an mmproved apparatus and method for momtonng cleamng processes for
medical devices.

Summary of the Invention

An apparatus according to the present invention provides for monitonng a
cleaning process for a medical instrument. It includes a cleamng chamber for receiving
and cleanung the instrument with a cleaning liquid, a removable soil standard located in
the cleamng chamber, and a so1l detector coupled to the cleaning chamber and adapted to
provide an indication of the amount of the soil on the sol standard. The so1l standard
compnses two substantially parallel substrates separated with two substantially equal
thaickness spacers, wherein a gap 13 formed between the two substrates  Soal 15 disposed 1n
the gap and at Jeast one holder secures the two substrates and said two feelers together

The apparatus can further include a recerving well 1n the chamber for receiving the
soul standard. The soil detector preferably comprises a hght source which shines hght
through the soil standard and a hght receiver which reads the amotmt of hght shimng
through the sol standard. Preferably, the light source transmuts light with a known
wavelength and the substrates and recerving well are essentially tranaparent to light at this

wavelength
In one aspect of the invennion, the holder compnses mteriocking portions formed

on the substrates The nterlocking portions preferably compnse a projection on one of the
substrates and an opening on the other of the substrates for receaving the projecion  The

spacers can be made mtegral with the substrates

The soil 18 preferably selected from the group consising of organic soil,
inorgamic soil, and mixtures thereof Preferably, the soil 18 dned into place between the
substrates. The gsp 18 preferably about 0.05 mm between the substrates.

A method according to the present invention for monttoning a cleaning process for
a medical instrument, compnses the steps of placing the mstrument into a cleaning
chamber; placing a soil standard in the cleamng chamber, cleaming the instrument and the
soil standard with a cleaming solution, and detecting whether soal remains on the soil
standard. The so1l standard compnses two substanhally paralle! subsirates sepamated with
two substantally equal thickness spacets, wherein a gap 18 formed between sud two

-
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substrates. Soil 18 disposed withun the gap and at least one holder secures the two
substrates and said two spacers together;

Preferably, the steps of cleanung and detecting are repeated until the soul stankiard
15 cleaned An additional step of nnsing the instrument and soil standard wath a nnsing
solution can be provided.

Preferably, detecting the soil compnses the step of transmutting a hght with a
known wavelength and an intensity from a light source through the soil standard and
detecting the hight mntensity with a detector The Light intensity received by the detector
can be compared to a pre-determuned value and a determunation that the mstrument 15
cleaned 18 provided when the light intensity received by the detector 1s the same or higher

than the pre-determined value

Bnef Descaption of the Drawings
Figure 1 18 a graph of the sodwwm chlonde release rate of sodium chlonde

inoculated stainless steel blades 1n delonized water at room temperature.

Figure 2 15 a graph of the albumn and sodium chlonde release rates of albumun-
solution moculated stainless steel blades in deionized water at room temperature.

Figure 3 18 a graph of the sodium chlonde and protein releass rates of RPMI tissue
culture medium+10% fetal bovine serum (FBS) contamanated stmnless steel blades 1n
deiomzed water at room temperature.

Figure 4 18 a graph of the sodium chlonde and protein release rate of fetal bovine
serum moculated stainless steel blades 1n deionizeded water at room temperature.

Figure 5 18 a graph of the sodium chiorde and protein release rates of bovine
whole blood mnoculated stainless steel blades 1n 1% sodium dodecylsulfate solution at
23EC and an agrtation speed of 200 RPM

Figure 6 is a graph of the sodium chlonde and protein release rates of bovine
whole blood inocculated polytetrafluoroethylene stnps mn 1% sodmum dodecylsulfate
solution at 23EC and an agitation speed of 200 RPM

Figure 7 18 a graph of the protein release rates of bovine whole blood contamnated
statnless steel blades 1n 1% sodium dodecylsulfate solution at 21EC, 45EC and different

agitation speeds.

2
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Figure 8 13 a graph of the protein release rates of bovine whole blood moculated
polytetrafluoroethylene strips in deioruzeded water at different temperatures.

Figure 9 15 a schemanhc diagram of one embodiment of the apparatus of the
invention in which the method of the mvention can be practiced.

Figure 10 1s a schematic diagram of a second embodiment of the apparstus of the
invention 1n which the method of the invention can be practiced

Figure 11 15 a schematic diagram of a third embodiment of the apparstus of the
invention in which the method of the invention can be practiced.

Figure 12 18 2 schematic diagram of a fourth embodiment of the apparatus of the
ivention 1 which the method of the invention can be practiced

Figure 13 18 a schematic diagram of a fifth embodiment of the apparatus of the
nvention in which the method of the invention can be practiced

Figure 14 13 a schematic diagram of the apparatus according to another
embodiment of the mnvention, which has a chemucal source to facihitate the detection of
so1l

Figure 15a-15d are schematic diagramns of the apparatus according (o another
embodiment of the invention, which has a standard covered wath soil

Figures 16a-16c are schemauc diagrams of a further embodiment of a cleaming
indicator according to the invention, which has a controlled gap to ssmulate mated surgaical
mstruments.

Detmiled Descnption of the Preferred Embodiment
One aspect of the present invention 15 to determune when a medical device 1

sufficiently cleaned so that one can insure that a subsequent stenihizahon process wall
provide a stenile product, such as one having stenlity assurance lovel (SAL) of 104 That
18, the probabulity of having a non-stenle device 1s less than one 1n one mullion In order to
develop technologios capable of accomplishing the above objective., studies were
conducted to elucidate some of the important relationships between surface contamination
with macroorganisms, surface deposit type and subsequent stenhizathion of medical devices

The first expenment involved the moculahon of one mullhion Bacillus
sStearothermophulus (Bst) spores 1n vanous concentrations of saline (sodium chlonde) in
100 mucroliters of water onto stainless steel blades. Twenty blades were utihzed for each

5

.
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concentration of saline solution evaluated Following drying overmight, the blades were
subjected to a standard stenlizahon protocol for one cycle of stenlization in a
commercially available stenlization apparatus from Advanced Stenbization Products in
Irvine, Califorma, The stenlization protocol included double wrapping the blades in CSR
wrap and uthzing a full stenhzation cycle wath 6 mg/liter of hydrogen peroxide n the
chamber delivered from a 59% hydrogen peroxide solution The blades were then placed
into a TSB culture medium and incubated at SSE C for 14 days to determune 1f any viable
organisms were remaining. Each concentration of saline was evaluated with three
replicates, with 2 total of 60 blades The followmng are the results.
Table 1 Range Finding 10° Bst spores in vanous concentrations of saline in Water
100ul inoculated onto stainless steel blades

Total % weight 85% 17% 034% 0068%
of NaCl in water

Tnal 1 20120 13720 4/20 5720
Tnal 2 2020 16720 8720 2420
Tnal 3 20720 18/20 5720 4720
Total 60/60 47/60 17/60 11/60

The first number in each column represents the number of blades found to contmn viable
organusms following exposure to the stenhization process. The second number in each
column represents the number of blades evaluated 1n each tnal It can be seen that as the
amount of sahne in the surface depomit decreases, the fewer the number of viable
remaining organisms and hence the more efficient the stenlization process Sumular
expenments were conducted with a surface deposit compnsed of vanous concentrations of
Fetal Bovine Serum (FBS), which naturally contains approximately 0.75% of salt when
undiluted as well as a surface deposit compnsed of varous amounts of sahine along wath
vanous amounts of Fetal Bovine Serum. The results of those expenments follow
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Table 2 Range Finding. 10° Bst spores in vanous concentrations of Fetal Bovine
Serum
1001 inoculated onto stanless steel blades

% NoCl m 5% 15% 03% 006% 0%
FBS

% FBS m DI| 100% 20% 4% 8% 0%
water

Thal 1 1720 0/20 020 w20 10
Tnal 2 020 0’20 0/20 0720 010
Tnal 3 0/20 020 0720 /20 10
Total 1/60 /60 /60 60 0730

5 It can be seen that a surface deposit compnsed solely of Fetal Bovine Serum provides
virtually no interference with subsequent stenlizanon in this particular experiment
protocol even though it contamns 075% salt when nndiluted. It 1s behoved that the
presence of protein in the serum prevents the formation of salt crystals during the drying
process. These salt crystals may occlude mucroorgamsms and protect them from

10 sterihizahon processes. Therefore, the presence of salts, such as NaCl, 1n surface deposits
on medical devices, present a special challenge in terms of obtaining a stenle device
dunng a concurrent or subsequent stenihization process Sunce it i1s an objecthive of the
present mnvenhon to determune when medical devices are clean encugh to be sterilized, the
monutonng of salt concentration dunng the washing process 18 of great importance.

15 Nevertheless, tap water which contans multiple salts at relatively low concentration
presents less of a challenge because umform crystals are unlikely to form.

Additional expenments simulating ninsing or cleaming processes were conducted
on soil-deposited stanless steel (SS) blades or polytetrafluoroethylene (PTFE) plastic
stnps as models for stanless steel and plashc medical devices and instruments. These

20 expenments clucidate some of the important relationships between surface deposit (or
soil) type and releass or cleaning rates duning a simulated nnsmng or cleaning process

A senes of soil-contamng solutions were prepared with compositions as
tlustrated 1n Table 3
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Solution NeCl albumin proteins, total Water

NaCl solution 0.74% 0 0 99.26%

Albunun solution 0.71% 420% 4.20% 95.07%
RPMI+10% FBS 0.75% 0.35%
Fetl bovine serum 0.70% 220% A31%

RPMI tssue culture medium, which 15 known 1n the art, when combined with 10% FBS,
provides a soil with relatively hugh salt and Jow protein content. An ahiquot of a solution
was deposited and dned on either a stmnless steel surgical blade or small stnp of

polytetrafluoroethylene plastic A simulated nosing or cleamng process was then
performed and the 501l release rate was monitored via a chlonde 10n specific electrode for

sodium chlonde (NaCl) or a spectrophotometric techmque based upon the o-phthalic
diualdehyde (OPA) assay for total protein. The specific conditions and results for these
expenments follow

In the first expenment, 100 nucroliters of sodium chlorie solutiton was inoculated
on each SS biade Eight blades were uthized for the expernment. Each blade was dned
for 70 minutes in the oven at 35E C, followed by 30 minutes at room temperature Eight
glass vials were used for soaking the blades, one for each blade. Each vial contained 20
ml of deiomzeded water Soak times ranged from 0-60 seconds The amount of sodmum
chlonde released mto the deiomzeded water was momitored with a chloride 1on selective
electrode Figure 1 illustrates the results of the expenment. Figure 1 13 a graph of the
sodium chlonde relcase rate of sodium chlonde inoculated stainless steel blades 1n
deromizeded water at room temperature.

In the second expenment, 100 mucroliters of albumn solution was moculated on
each of eight SS blades. Each blade was dned for 70 minutes n the oven at 35E C,
followed by an additional 30 minutes at room temperature. Eight glass vials were utilized
to soak the blades, one for each blade. Each vial contamned 20 ml of deromzeded water
Blades were soaked for between 0-300 seconds and the amount of protein and sodum
chlonde released into the deiomzeded water from each of the blades was monstored with
the appropnate technology descnbed above. Figure 2 15 a graph of the albumun and
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sodium chlonde release rates of albumun-solution inoculated stanless steel blades in
deionizeded water at room temperature,

In the third expenment, 100 microliters of RPMI tssve culture mediom with 10%
FBS was moculated on each of exght SS blades Each blade was dned for 70 minutes 1n
the oven at 35E C, followed by an addinonal 30 minutes at room temperature. Eight glass
vials were used for soaking the blades, one for each blade. Each vial contained 20 ml of
deiomizeded water The sodwm chlonde and protein release rates into the deiomzeded
water from the blades was monitored with the appropriate technology described above.
Figure 3 15 a graph of the sodum chlonde and protein release rates of RPMI tissue culture
medium + 10% FBS contamunated stainless steel blades 1n deionizeded water at room
temperature

In the fourth expenment, 100 nucroliters of fetal bovine serum was noculated on
each of eight SS blades Each blade was dned for 70 munutes in the oven at 35E C,
followed by an additional 30 mumaites at room temperature. Eight glass vials were used
for soaking the blades, one for each blade Each vial contained 20 ml of deiomzeded
water Sodium chlonde and protein release rates into the deonizeded water from the
blade were momtored with the appropriate technology descnbed above Figure 4 15 a
graph of the protein and sodium chlonde release rates of fetal bovine serum moculated
stainless steel blades in deionizeded water at room temperature.

The results of the first four release expeniments windicate that o all cases, the
sodwm chionde soil was removed from the SS blades pnior to the protein-containg soil
Additionally, 1n all cases, the amount of tme required (o remove the protein-contaimng
soil was not more than two times the ame required to remove sodium chlonde Also, 1n
all cases, a smple soak 1n 20 m! of deionizeded water cleaned all the biades i1n less than
five munutes

The next senes of expenments explored the relationships between cleaning rates,

cleaning solution composition, cleaning conditions and type of surface In expenments
5-8, the blood solution used was the fresh recalaified bovine blood, which was prepared
by gently muung 20 parts of citrated hovine whole blood with 1 part of 0.5 molar calcium
chlonde solution at room temperature.

W

£
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In the fifih expenment, the release mie of blood from a set of blades was
measured Euhmofbhdesmmlzssmmmmuﬂm.m#lm
Five drops of blood solution were deposited on each blade Esch drop was 10 microliters.
Blades were dned as i previcus expeniments. When starting the releasc rate
measurcment, the blades were placed at the bottom of a glass beaker (150 ml capacity)
with the sosking sofution m it. The soaking solunon compnsed 100 mi of 1% SDS
(sodium dodecy! sulfate) solubon and 0.2 mi of S M NaNO; at 23EC, with an agitahion
specd of 200 RPM  The agitation was generated by using a small Teflon stunng paddle
(blade size = 2" x 27, 1/16” wide) which rotated at a constant speed by a mixer Sodum
chlonde and protein release mtes from the blades were monitored with the appropriate
technology descnbed above Figure 5 15 a graph of the sodium chlonde and protein
release rates of the blood solution inoculated stanless steel blades in 1% SDS solution at
23EC and an agitation speed of 200 RPM

In the sixth expenment, the release mte of blood from twelve PTFE strnipe was
measured Five drops of blood solution were deposited on each strip (35 mm x 6mm x 2
mm). Each drop was 10 microliters. Stnps were dried as in previous expenments When
starting the releage rate measurement, the stnps were placed at the bottom of a glass
beaker (150 ml capacity) with soaking solution in it. The soaking solution compnised 100
ml of 19 SDS solution and 0.2 ml of 5 M NaNO; at 23EC, with an agitahon speed of 200
RPM. Sodium chionde and protein release mates from the PTFE stps were evaluated
with the appropnate technology descnbed sbove., Figure 6 15 a gmph of the sodium
chionide and protein release rates of the blood solution moculated PTFE stnips in 1% SDS

solution at 23EC and an agitation speed of 200 RPM

-1l-
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The results of the above two expenments once agmin show that the sodum
chlonde so1l s released more readily than the proten soil  Moreover, the tiume requared to
remove the protein sml 15 not significantly longer than the amount of bme required to
remove the sodium chlonde soll.  Also, the whole blood deposit 18 more difficult to
remove than the previous deposits, despite the use of a 1% SDS solution and agitation of
the soluuon at 200 RPM  Also, there 1s some difference between the two sufaces, SS
blades versus PTFE stnps

The next expeniments explored the offects of cleamng solution agitaton speed and

temperature.
In the seventh expenment, the release of blood from a set of blades at dufferent

agitation speed was measured. Each set of hlades contamed 12 SS surgical biades (si1ze
#10). Five drops of blood solubon were deposited on each blade. Each drop was 10
mucroliters. Blades were dried as i previous expenments  'When starting the expenment,
one set of blades was placed n 100 ml of soelang solution at room temperature, and
exposed to different agitation speeds (0, 350, 700, and 1400 RPM) Additronally, one set
of biades was exposed to 1400 RPM at 45EC The soalnng solution compnsed 100 ml of
1% SDS solution and 02 mi of 5 M NaNQ; Figure 7 15 a graph of the protein release
rates of the blood solution 1noculated stunless steel blades m 1% SDS solution at 23EC
and 45EC and different agitation speeds

In the eighth expennment, the releass rate of blood from a set of PTFE strips at two
different temperatures was measured. Each set contained 12 PTFE stnps  Five drops of
bloed solution were deposited on each stnp Each drop was 10 microliters  Strips were
dned as 1n previous expenments. When starting the release mte measurement, the sinps
were placed at the bottom of a glass beaker (150 ml capacity) with 100 ml soaking

-12-

A

Copy provided by USPTO from the IFW image Databane on 04/1 1/2000



10

15

w7

solution 1n it. One set of stnps was utihized for an expenment conducted at 45EC and the
other se1 was uhhzed for an expenment conducted at 23EC. No agitation was apphed for
both batches. Protein reicase rates from the PTFE stnps were evaluated with the
appropnate technology descnbed above, Figure 8 15 a graph of the protein release rates of
the blood solution inoculated PTFE stnps 1n 1% SDS solution at 23EC and 45EC.

The preceding two expenments show that increasing solution agiation speed or
temperature will result 1n 2 shorter cleaning time or faster release rate.

In summary, 1t has been duscovered from the results of the above rclease rate
experiments that by correlating the release rate of vanous soils, onc can momtor the
release of a selected s01l to ensure that adequate cleaming has taken place In most
situations, one can employ a cleaming time of not more than two to three imes the amount
of t'me required to remove the argamic sl to be assured that adequate protein soil

removal has occurred Addiionally, temperatures up to about 45EC can be effectively

employed to ncrease the clsaming rate Also, agitahion can be employed to increass
cleaning effectivencss. Cleaning solution composiion will affect cleaming rate, but 1
meny cases, warm water (¢ g. 30-50 °C) will adequetely remove all soils

One aspect of the present wnvenhon provides an apparatus for momtonng a
cleaming process for a medical device. Preferably, the apparatus 13 capable of determuning
when the device 1s sufficiently cleaned 50 that the device can be stenhized The apparatus
compnses a 501l detector, capable of detecting inorganic and/or organic so1l on a medical
device or 1n & hqud utilzed 1n a cleaning or cleamng momitonng process or on a soil-
covered standard wiuch can serve as a surrogate indicator of cleanhiness for the medical
device.

-13-

Copy provided by USPTO from the IFW image Database on 04/11/2008



- \3\”0’

Inorganic soils include electrolytes such as sodiuvm chlonde, potassium chionde,
calcium chlonde and other alkaline and alkaline earth salts, mnorganic metal-contmming
compounds such as 1on salts and all other worganic compounds known to be present in
the body and which may come in contact with a medical device which requires

5 stenlization following use

Organic soils include proteins, glycoprotems, lipoproteins, mucins, amuno scids,
polysacchandes, sugars, ipids, glycohipxds and all other orgamic compounds known to be
present 1n the body and which may come m contact with a medical device which requires
stenhzation following use. Organic soils also include whole, part, live, attenuated or dead

@m microorganiams wiuch may come in contact with a medical device Microorganisms
wchude all gram positive, gram negatvs, eateric and non-enteric MICTOOrgANISIMS, yeasts,
fung and viruses,

The appamtus of the invention 18 smtable for monntonng a cleamng process for a
wide vanety of medical devices, including cntical items that enter stenle hasues such as

15 surgical instruments, scou-cntical itemas that contact broken skin or mucous membranes
such as endoscopes, arthroscopes, dental instruments and some anaesthetic equipment and
non-cnitical items that contact intact skin

Liquids utihized mn cleaning processes mnclude cleaning and nnsing hquds A

@ separate hiqud utlized solely for the purpose of momtonng cleaming may aiso be

20 employed and may thus be utilized 1n an apparatus compnsng a soil detector Cleaming

processes include free-standing washing processes, integrated systems which include

cleaning processes compnsing a washing step followed by a stenlizing step and integrated

systems which include cleaning processes 1n which cleaming and stenlizabion occur
simultancously

-14-
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The apparatus for monitonng cleaning can be integrated with a cleaning system
for medical devices or a cleaning and stenlization system.
The soil detector of the apparatus of the inventon may vnhze a vanety of
detection technologies for monitonng cleaning, alone or 1n combmnahon Data obtmned
5 from one analyzer can be used to venfy the reliabulity of data obtaned from other
analyzers. Soul detection technologies can be divided 1nto two basic soil categones (1)
detecion technologres sutable for detecting wnorgeruc soils, and (2) detection
technologies suitable for detecting orgamic soils In many cases, however, a soil detecuon
technology may be suitable for detecting both inorganic and organic soils.

@ 10 The following are poas:ble methods of detection It should be understood that there
are other suitable soul detection technologres not listed here The following are illustrative
of useful technologies which can be employed in the present nvenhon.

Inorganic e.g, Na
Ion-selective electrodes
1S Chloride electrode method
Principle A chlonde electrode 18 composed of a glass body, reference
solution, and a silver chlonde/silver sulfide membrane. When the membrane 18 1n
contact with a chlonde solution, an electrode potental develops across the
@ membrane. This electrode potential 18 measured agmnst a constant reference
20 potential using a pH/mV/ion meter The concentraton of chlonde ions,
corresponding to the measured potential, 18 descnbed by the Nemst equation
E = Eo-Slog X
where.
B = measured electrode potential (mV)
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Eo = reference potenhial (mV)
S =electrode slope
X = chlonde 10n concentration (M)
The detection rangs of common chlonde electrodes 15 from IMto 50 x 107
5 M
Sodium clectrode method
Principle: A sodium electrode 18 composed of a glass body, reference
solution, and a sensing membrane The sensing membrane has a liquud internal
filbing solution 1n contact wath a gelled organophilic membrane, winch contains g
@ 10 sodum selective 10n exchanger When the membrane 15 1n contact with a sodium
solution, an electrode potential develops across the membrane this electrnde
potental 15 measured agrinst a constant reference potential with a pH/mV/ion
meter The concentrahon of sodium jons, comresponding to the measured
potential, 15 described by the Nemst equabhon
15 E=Eo-SlogX
where
E = measured electrode potental (mV)
Eo = reference potential (mV)
9 S = electrode slope
20 X = sodium 1on concentration (M)
The detection range of common sodium electrodes 18 from saturated to 1 0
x 10°M
When utilized as a soil detector, the electrode probe would be placed eather
directly inside the washing chamber 1n contact with a washing or nnsing liquid or inmde a

-16-
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hquid conduit which 1s separatc from the washing chamber and which 18 used for
sampling 2 washing, nnsing or cleamng monitonng hqund Additionally, more than one
electrode probe may be utilized at the same ume In this latter case, one probe would be
placed n continuous or intermuttent or single contact with the fresh washing, nnsing or
cleaning momtonng hquid. This probe would serve to provide the control potential
reading for a soil-free hiquid. A second probe would measure the potental of the wash,
ninse or cleaning momtonng liquud which has been exposed to the soiled medical device
The potential readings of the two probes would be compared and the device could be
consiiered sufficiently cleaned when the two potential readings are substantally
cguivalent or within a few percent (e.g , 3%) of one another
Conductivity method

Principle. Ions or electrolytes in solution can be determined and quantitated by
measunng the electncal conductivities of electrolyte solutions. The conductvity of a
solution depends on the number of 1ons preseat and the mobihities of the ions. Sodum
chlonde (N2Cl) 18 a strong electrolyte and 1s completely 1oruzed 1n solution As a result of
is complete iomzahon, the conductivity of a NaCl soluton 18 proportional to the
concentration of NaCl n the soluion Weak electrolytes, such as acenc acid, are not
completely 10mzed 1n soluton and thus have low conductance and large increases in

conductance on dilubon, where more jomzabon occurs. The molar conductivity (A) 15

where.
¢ the molar concentration of added electrolyte
k. the conductivity

-17-
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The conductivaty of a solution 18 genenally measured with a probe contammng two
electrodes along with suitable electncal circuitry such as a Wheatstone Bndge for
measuning the current between the electrodes The conductivity of a solution 15 denved
from the total numbers of ions 1n solution denved from all of the strong and weak

5 electrolytes present.

When utilized as a so1l detector, the conducuvity probe would be placed either
directly inside the washing chamber 1n contact with a washing or rinsing liquid or inside a
hqud conduit which 13 scparate from the washing chamber and which 18 used for
sampling a washing, nnsing or cleanung montoning hiquid Additionally, more than ope

@ 10 conductivity probe may be utilized at the same time In ttus latter case, one probs would
be placed 1 continuous or intermittent or single contact with the fresh washing, nnsing or
cleaning monitonng liquid. Thas probe would serve to provide the control conductivity
reading for a sou-free iquud. A second probe would measure conductivity of the wash,
nnse or cleaming momtonng hquid which has been exposed to the solled medical device.

15 Conductivity readings of the two probes would be compared and the device could be
considered sufficiently cleaned when the two conduchivity readings are substantally
equivalent or within a few percent (e g.. 3%) of one another

. Spectrophotometer method
® Chionde ions readeal
T2 2C-+HgSCN), 6  HgCli+2SCN()
SCN(-) + Fe® 6  Fe(SCN)™

(Reddish Brown, 460 nm)
Pnnciple.  Chlonde ions react with chlonde reagent to form
F‘e(SCN)-l-Hms (reddich brown color) with 8 maxumum absorbance at 460 nm
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Preferably, an automatic colonmeter or phatometnc sutotitrator 18 employed with
spectrophotometne techmques based upon the gencrehon of a colored species
from the soil compound analyzed.

Ion Chromatography

Pnnaple Refers to the separation of substances by their differential migration on
an 1on-exchange column or on a sheet impregnated with an 1on exchanger lons (anions or
cations) are scparated on the basis of ion-exchange reactions that are charactensuc of each
type of 1on The common detectors for 1on chromatography are conductometnic, UV and
electrochermeal detectors. Ion chromatography can detect dissolved chlonde 10ns in water
where concentrabions range from a detection it of 0 02 mg/L. to 80 mg/L.

Preferably, an automahc ion chromatograph 15 employed when using 10n
chromatography for so1l detection

. Caplllary electrophoresis

Principle:  Electrophoresis 15 the movement of a charged species n an electnic
field. Capillary electrophoresis utilizes capillary tubes A key advantage 1n the use of
capillary tubes for electrophoresis 1s an enhanced heat dissipation that pernmts the use of
high potentials for separation The use of high-potenual fields leads 1o extremely efficient
scparations with a dramatic decrease in analysis time.

High-performance liquid chromatography (HPLC)

Pnnciple. Refers to the separation of the components of & solution following
different nugration of the solutes in a hqud flowing through a column packed with
specific solid particies Among the separstions possible are peptides (by reversed phase
chromatography), proteins and enzymes (hydrophobic and mize exclusion modes of
chromatography), amino acids, and mnorganic and organometallic compounds There are
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severa! detectors that can be selected for a HPLC system They are. UV-VIS absorption,

IR sbsorpion, flucrometry, refracive index, conductometnc, electrochermcal, and

mdicectivity detectars According (o the sample and stationary phase fype, several

separation columns can be selected The common columns are affimity, gel-filtration, and

1on-exchange columns.

7

0 Affinity media.

A successful affinity separation requires that a biospecific higand 18
covalently attached to a chromatographuc bed matenal, the matnx
0 Gel fiitration

‘The separation 15 based on differences in the size and/or shape of
the analyte molecules, which govems the analytes® access to the pore
volume nside the column packing particles
0 Jon-exchange

This method mvolves solute interactions with charged groups of
the packing matenal, followed by elution with an agueous buffer of hugher
tonic strength or a change i pH.
Conclusion

Any of a number of different techmques can be used to monitor inorganic soil

One convement product for electrolyte testing 18 the “MuluPLY™ integrated multisensor

available from Daile Intemational of Newark, DE.
Opganic goll (e.g., profeins)

Spectrophotometer (Vis to UV, wave length 190nm-9001m)
QPA method
Proteins-NHy+o-phthalic dialdehyde+Thiol61-alkylthio-2-alkylisoindol

e e .
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(OPA) (Fluorescent, 340 nm)
Pnnciple: The amuno groups of proteins react with the aldehyde groups of
OPA m the presence of a thiol component (N,N-dimethyl-2-mercapto-
ethylammonium-chlonde) to form a fluorescent compound (l-alkylthio-2-
alkyhsoindol). The fluorescent compound has a maximum absorbance at 340 nm

Albumn reagent method
Albumn + Bromeresol purple 6 Stable complex

(Ca1Hi6BryOsS,FW=540 24) (610
nm)

Pnnaple. Bromcresol purple binds quantitabvely with serum afbumun
formung a stable complex, which can be detected at 610 nm. The amount of the
complex produced 1s hnearly proportional to the albumun concentration n the
solution

Lowry micro method

Principle. Dilute biuret reagent reacts with peptide bonds to yeld a
purple-blue complex The color of this complex can be further intensified by the
addihon of phenol reagent. The increase in absorbance, read at 550-750 nm, 18
used to determine the protein concentration 1n the sample.

Microprotein-PRO method

Prninciple. 'When the pyrogaliol complex (in the MicroproteinXPR
reagent) binds amino groups of proteins, the absorbance of the reagent 1s shifted.
The mncrease in absarbance at 600 nm s directly proportional to protemn

concentrahion in the sample.
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Liquid Chromatography or High-performance liquid
chromatography (HPLC)

Principle. Same as 1n the measurement of 1nOrganic species.

. Cyclic voltammetry

Pnnciple: When matenals (metals, polymers, etc ) are brought into contact with
blood protein, a layer of protein (mostly fibnnogen) 1s formed at the interface within a few
seconds As a result of protein adsorption, addition of proteins into protein-free solution
will change the behavior of the currently densityXpotential (I vs V) of metal electrodes n
a cyclic voltammetry measurement. For example, the 1-V behavior of a high copper alloy
(2% zinc) 1s modhfied by the addition of proteins (albumin, fibnnogen, eic) to a supporting
phosphate-galine electrolyte.

. Radioactivity

Prnnciple. Proteins are labeled with a radicactive 1sotope such as Technicium 99
or Iodine 125 and the radioactivity of the solution 1s measured to determune the amount of
protein present. For example, the protein fibrinogen 1s labeled with ‘2 uging a twofold
molar excess of 1odine monochlonde The bwlogical properties of labeled fibnnogen are
unaffected by this labeling method The concentration of fibnnogen 1n a soluhon 18
directly pmpnr;onallsothendlou:uwty (or 1tensity of gamma radiaton) of a solution
contaimng labeled fibnnogen.

. Quariz crystal microbalance (QCM) method

Pnnciple. The quartz crystal microbalance 1s a mass-sensitive detector based on
an oscillaung quartz wafer The response of the QCM 1s extremely sensiive to mass
changes at the solid-solution interface. When gold coated quartz crystals are brought into
contact with blood protein, a layer of protein 18 formed at the interface within a few
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seconds. This small mass change can be easily detected by the QCM The increase of
mass (or decrease of frequency of oscillaton) on the quariz crystal 1s directly proportonal
to the protein concentration 1n a solution
. FTIR spectroscopy(transmission and ATR)
5 Founer transform infre-red (FTIR) spectroscopy can be used to identify and
quantitate proteins in ruxtures, both 1n solutions as well as on surfaces Tranamission
FTIR studies of aqueous protean solutions indicate the identity and amoums of proteins
present Attenuated total reflectance (ATR) FTIR studies of protean-deposited surfaces can
determune the identity and amounts of proteins on surfaces
@ 10 . Electrophoresis
Pnnciple. Electrophores:s 13 the movement of a charped species n an electnc
field In general, protein molecules pick up hydrogen 10ns in acid solution to become
positively charged. By varying the pH of the clectrophoretic medium, the velocity of a
protein can be altered If for a given protein the pI (pH at which the protein 15 electrically
15 neutral) 1s smaller than the pH, ita charge will be negative and movement will be towards
the positive electrode. Protein components with pI>pH will be posiively charged and
move 1n the opposite direction

Caplilary electrophoresis
@ Principle. Same as in the measurement of inorganic species.

Additional technologies for detecting both mnorganic and organic soils include
potentiometry, particularly potentiometnc autotitrators, and technologies for detectng
particles 1n solution or the clanty of a solution. The clanty of a solution can be measured
with a turbiimeter, compnsed of a turbidity sensor with a flow cell Turbidimeters

Copy provided by USPTO from the IFW image Daiabase on 04/11/3008



P al

operate typically with a photocell and provide an electncal signal which 18 casily

integrated with other systems, such as a cleaning control system. Altematively, the clanty

of a soluton can be determuned through a measurement of the color, reflectance,

absorbance, transmuttance etc. of the hiquid. Laser systems utilizaing optical fibers for

5 tramsmussion from the laser and to the detector from the sample can also be employed for
evaluation of solution clenty or many other properties

Preferably, the apparatus of the mmvention employs detection technology for

detecting soils wherein the detechon technology 15 suitable for detecting the presence of

the souls 1n a higuid utilized 1n the cleaning process  Preferably, the iquud 1s selected from

@ 10 the group consisting of a cleaning and nnsing hquid used duning the cleaning process

The apparatus of the invention may also employ detection technology wherein the

detection technology 18 suitable for detecting the presence of the soil on a surface of a

medical device Preferably, the detection technology wiich 1s suitable for detecung the

presence of 301l on a surface of 2 medical device operates without contacting the surface

15 of the device. For example, utilizing fiber optic technology, combined with reflectance

spectrophotometry, one can directly momtor surface cleaning Alternatively, detection

technology suitable for detecting the presence of soil on the surface of a medical device

may operate via direct surface contact In other words, a probe from the detection

@ technology may physically contact the surface of the medical device and thereby sense the

20 amount of soil present on the surface in order to determine and quantitate the state of

cleanhness of the medical device. In most cases, the physical contact of the probe with

the device 18 transient. A technology suitable for thus particular application 18 attenuated

total reflectance (ATR) spectroicopy ATR methods employ crystals which transmit the

sensing radiation directly to the surface of the sample to be momtored. The crystal
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phys:cally contacts the surfece of the sample. ATR spectroscopy can be vulized with

ultraviolet (UV) absorphon spectrophotometry as well as infra-red spectroscopy
technologies ATR-UV technologies employ sapphure crystals as sampling probes
Founer transform infra-red spectroscopy can be employed with a suitable ATR crystal as
5 well
Alternatively, an indirect detection technology may also be employed. Ths
approach employs the same physical-chemical detecthon technologics and methods
previously mentioned for other approaches. However, the medical device itself 18 not
monitored for the degree of cleaming. Rather, a soil-deposited standard 15 mserted n the
@ 10 apparatus and monitored 1n place of the medical device itself

The soul detector may employ continuous samphng of a hiquid or of a surface of a
medical device or soil-covered standard or may employ penodic or single sampling of the
aforementioned hiquud or device or standard Pencdic sampling may be camned out 1n
umform or nonuniform (1.e., random) mntervals. The number of intervals can be as few as
15 one as i single sempling. A single sampling interval s viable under the situation wherein
the cleaning process takes place over a sufficient penod of ttime such that there 15 a high
degree of assurance that sufficient cleamng has taken place such that the device can be
stenlized thereafter However, preferably two or more sampling intervals are utilized by
@ the sox! detector (0 assess the amount of cleaning which has taken place More preferably,
20 three or more sampling intervals are uhlized. Even more preferably four or more

sampling intervals are uhhized by the detechon technology
The 10n-selechve electrode method 18 preferred for use 1n a s;l detector due to ats
sensitivity and specificity for measunng relevant electrolytes such as sodiom and chionde
as well as the relanvely compact probe, durability of the probe, ease of use, real ume




oy

measurement capabiity and electncal bamis of operahon Electrode potential
measurements may be taken continuously or ntermuttently and can be easily integrated
with a control system for a cleaming or cleaning and stenhization apparatus. A control
system for controlling the cleaning process may also be a part of the present invention
5 The conductivity method 15 also preferred for use 1n a soil detector for the same
reasons given for the 1on-selective electrode method
Another aspect of the present mmventhion provides a method for monitonng a
cleaning process for a medical device, compnsing the step of measuring the soil removed
from a medical device with the apparatus of the invention comprizing a sml detector
@ 10 Preferably, the method compnses the further step of deterrunung when the device
) 15 sufficiently cleaned go that it can be stenlized
Preferably, the device 15 selected from the group consisting of criuical items that
enter stenle tissues, semr-cntical 1tems that contact broken skin or mucous membranes
and noncntical items that contact mtact skin. More preferably, the cnitical items that enter
15 stenle tissues are surgical mnstruments. More preferably, the semu-cntical items that
contact broken skin or mucous membranes include endoscopes, arthroscopes, dental
instruments and anaesthetic equipment.
Preferably, the method of the invention employs an apparatus compnsing a soil
@ detector, wherein the soil detector utilizes detection technology capable of detecting
20 inorganuc and/or organic soill The inorgamic soil 13 selected from the group consisting of
morganic electrolytes, alkaline and alkaline earth salts, inorganic metal-contaning
compourkis and other inorganic compounds present i1n the human body which may come
in contact with a medical device. The organic soil 1s selected from the group consisting of

proteans, glycoproteins, hipoproteins, mucous, amino aciuds, polysacchandes, sugars, hipids,
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glycolimds, other organic compounds present in the human body which may come m

contact with 2 medical device, microorgamisms and viruses
The detectzon technology utilized 1n the method of the invention 18 sslected from
the group consising of 10n-selecive electrodes, conductivity, spectrophotometry, 10n
5 chromatography, capillary electrophoresis, hugh performance hquid chromatography,

hqud chromatography, radicactivity, gravimetry, infra-red spectroscopy, potentometry
and turbidimetry

The cleaning process monitored in the method of the invention 1s selected from the

group consisting of an independent cleaming process compnsing one or more cleaning

@ 10 steps, a cleamng process compnsing one or more cleaning steps followed by a stenlization
step and a clearung process in which cleaning and stenlization occur simultancously

The apparatus compnsing the soil detector utilized 1n the method of the invention
measures 301l removed from the device by detecting soil on the device or 1n a hqud
utilized 1n the cleaming process or a cleamng momtoring process or on a soil-covered

15 standard which 18 an indicator of cleanliness for the device. Preferably, the hiquid utilized
in the cleaning process 18 a cleamng hquid.

The method of the inventuion wherein the hqud 15 a cleamng hquid and the
detecting 15 of the soil in the liquid compnses the steps of

@ (a)  detecting the sozl in the hiquid pnor to the cleaning process, and
20 (b)  detecting the gonl 1n the hquid dunng or afier the cleamng process.

The aforementioned method preferably further compnses the step of determuning
if the so1l i step (b) 18 substantially equal to the soil in step (a), wherein if the soil
detected 1n step (b) 18 substantially equal to the soil detected 1n step (a), the device 18
considered to be sufficiently cleaned so that it can be stenlized
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The amount of soil detected n one step may be considered to be substantially
equal to the amount of soil detected in another step if the two values are within an
acceptable mange In many instences, an acceptable range would be up to a 10%
difference, more preferably within 3-5%

If the so1l determuned in the aforementioned method 1n step (b) 15 not substantally
equal to the so1l determuned in step (a), either the cleaning step or nnsing step or all steps
of the cleamung process are repeated untl the so1l determined 1n step (b) 18 substantially
equal to the soil determuned 1n step (a)

One embodiment of an appamatus for momtonng a cleaming process for a medical
device or instrument comprising a 1on-selective electrode-based soil detector 18 dllustrated
in Figure 9 Figure 9 illustrates an apparatus 10 which contains a washing chamber 20 for
washing medical devices and instruments such as a medical device 22 with a lumen and
surgrcal instrument 24 The washuing chamber 20 may also be uthlhized for stenlization
Washing chamber 20 has a hquud outlet 40 with valve 41 and hquid inlet 45 with valve 46.
Liquid outlet 40 and liqued inlet 45 are utilized to transport a washing or nnsing hiquid out
of washing chamber 20 and back into chamber 20. Liquid outlet 40 1s connected through
valve 4] to hiquid conduit S0 which in turn 1s connected to hiquid pump 60 Liquid
conduit 50 transports a washing or nnsing hiquid to pump 60 from the washing chamber
20. Pump 60 pumps the washing or nnsing hiquid from washing chamber 20 through
hqud outlet 40, valve 41 and hiquid conduit 50 into hquad conduit 55 Eiquud condust 55
returns the hquid through valve 46 and Liquid inlet 45 to the washing chamber 20 Liquid
conduit 55 15 also connected to iquud conduit 58 which contains a valve 57 and hquid
winlet 56 Laquid inlet 56 1s used for the mlet of any of the iquids utilized in the washing or
nnsing process. Liquid inlet 56 allows, for example, the mnlet of a fresh wash, nnse or
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cleaning monutoning higuid into condust 55 so that a potenhal reading may be taken by
electrode probe 70 which 15 positioned nside conduit 55 Washing chamber 20 also

contains & hqud outlet 44 which 15 connected to valve 47 Valve 47 1s connected to
conduit 54 which mn tum 15 connected to dran outlet 59 Liquid outlet 44 and the
5 aforementioned connected parts are utilized for drmming chamber 20 after a wash or nnse
cycle
The electrode probe 70 1s uhhzed for soil detection within the washing or nnsing
hqud Electrode probe 70 contains a first electrode 72 and second electrode 74 Laquid
flowwng through conduit 55 passes by both the first electrode 72 and the second electrode
@ 10 74 The 1008 1n the hquid produce a current which 15 tranamitted via electrical cable 76
i and clectncal cable 7B 1o the slectncal cucuitry 80 for the clectrode detector The
electncal circutry 80 18 connected via an electnical connection 90 to the washing control
system 30. The washing control system 30 158 directly connected to the washing chamber
20 and controls all aspects of the washing process.
15 The method of the inventhon for momtonng a cleaning process for a medical
device, utillizing the apparatus of the invention illustrated 1n Figure 9, operates as follows.
All valves are imtially in the closed position Valve 57 18 opened and fresh, clean wash or
nnse water 18 allowed to flow nto mnlet 56 from a wash or nnse water source (aot shown).
@ Electrode potental resdings are taken iutially by the electrode probe 70 of the clean wash
20 or nase hquid which does not contaun any soil Preferably, in this embodiment of the
method, a potential reading 15 taken of the clean wash hquid. This represents the time 0
potential reading, Thereafter, valve 46 15 opened allowing wash water to enter chamber
20, filhng it to prepare for the wash cycle Alternahvely, valves 46 and 57 can be opened
simultanecusly, so that a tme O reading may be taken dunng filung of the chamber 20 A
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time O reading may also be taken dunng the washung cycle, if desired Valves 46 and 57
are then closed and the wash cycle 15 imtiated. The wash cycle 18 run over a ime penod
determmned by the type of medical dewices and mstruments present Genenally, this bme
penod 1s less than about one hour Preferably, this bme penod s less than about 30
minutes. Even more preferably, this tirne 13 less than about 15 munutes At the end of the
wash cycle, vaive 47 1s opened and the diuty wash water 15 allowed to flow oot of the
chamber through outlet 59 Valve 47 1s closed after the chamber 15 emptied Valves 45 and
57 are once again opened, allowing fresh nnse water to enter chamber 20 After chamber
20 18 filled, valves 45 and 57 are once agun closed A ninse cycle 1s then performed. This
cycle generally 15 of a fraction of or 1s equal to the duration of the wash cycle One or
more potential readings aro taken of the nnse bquid during or at the end of the nase cycle.
Thus 18 performed by simultanecusly operung valves 41 and 46 and tuming pump 60 on to
pump the nnse hquid into conduits 50 and 55 unul the nnse hquad contacting the electrode
probe 70 15 equavalent to the nnss hquid inside the chamber 20 Jf the potential of the nnse
hqud following the wash cycle 18 substantially equal to the tme O potential reading,
adequate cleaning has been achieved. If not, either the nnse cycle or wash and rinse cycle
are repeated until the potential reading of the nnse solution attains the deswred value. At
this stage, the medical device 22 and mstrument 24 inside the chamber can be stenlized in
the second step of a two step sequential cleaning and stenhzation process

Another embodiment of an apparatus for montonng a cleaning process for a
medical device or instrument compnsing an 1on-selective electrode-based soil detector 38
tllustrated 1n Figure 10. Figure 10 illustrates an apparatus 11 which contamns a washing
chamber 20 for washung medical devices and instruments such as a medical device 22
with a lumen and surgical instrument 24. Washing chamber 20 can also be utilized for
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both cleaning and stenlizahon The cleaning ardl the stenlizabon can take place
simultanecusly or sequentally Preferably, the cleaning step 15 performed prior to the
stenlization step nside chamber 20 Washing chamber 20 has a water inlet 53 which 1s
connected to a water source (not shown) and also through valve 52 and conduit 51 to
valve 43 Valve 43 15 connected directly to iniet 42 leading directly to the mnside of
washing chamber 20. Washing chamber 20 also has water outlets 44 and 48. 'Water outlet
44 15 connected to valve 47 and thereafter to condut 54 which leads to the water drain
outlet 59 The water drain outlet 59 15 a dirty water outlet used pnmanly to purge the
washing chamber 20 of duty water Water outlet 48 18 comnected to valve 49 and
thereafier to conduit 61 which leads to valve 62. Valve 62 leads to the nnsing water outlet
63. Conduit 51 in the water nlet hine contmns a first electrode probe 64 with a first
electrode G5 and a second aelectrode 66 The first electrode 65 13 connected to electrical
cable 67 and the second electrode 66 18 connected to electrical cable 68. Electnical cables
67 and 68 lead from the electrode probe 64 to electneal circustry 31 wiuch compnses the
ton-selective electrode electncal circwitry as well as the washing or washing and
stenlhizabon control circuitry  Simularly, a second electrode probe 71 15 positioned in the
nnsing water outlet conduit 61 between valves 49 and 62 Electrods probe 71 has a first
electrode 73 and a second electrode 75 Electrodes 73 and 75 are connected to electrical
cables 77 and 79, respectively Electnical cables 77 and 79 are connected directly to
electrical circutry 31
Themethodofﬂmmvennonfornmtmmg*:elnmngprmeufmamedmnl
device utthzing the apparatus of the invention illustrated 1n Figure 10, operates as follows.
valves 52 and 43 1n the water mnlet condoit 51 are opened and water 18 allowed to flow
through water inlet 42 into the washing chamber 20 until chamber 20 1s sufficiently filled
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for a cleaming cycle. This water 15 fresh, clean water with no sl A poienhal reading 1s
taken of this water with the clectrode probe 64 and the electnical curcuitry 31 stores this
reading Valves 52 and 43 are then closed. A first cleaning cyele 15 performed within the
washing chamber 20 This cleaning cycle 18 generally less than about one hour
Prefcrably, the cleaning cycle 1s less than about 30 minutes. More preferably, the cleamng
cycle 15 less than about 15 munutes. Valve 47 opens at the end of this first cleaning cycle.
The duty wash water 18 expelled from chamber 20 through an outiet 44 after valve 47
opens Valve 47 18 closed after all of the dirty wash water 15 expelled from the washing
chamber 20 Thereafter, vaives 53 and 43 are once again opened and clean, fresh nnse
water 15 allowed to flow into the washing chamber 20 through the wnlet port 42 A second
potential reachng of the clean, fresh nnse water coming into the chamber may be taken
with the first electrode probe 64 Valves 52 and 43 are then closed and a nnsing cycle
within chamber 20 1s iutiated. Thus nnming cycle 15 generally less than about one hour
Preferably, the nnsing cycle 15 less than about 30 minutes. More preferably, the nnsing
cycle 15 less than about |5 munutes At the end of the nnse cycle, valves 49 and 62 1n the
nnsing water outlet line 61 are opened allowing the nnsing water to flow out of the
washing chamber 20 past the second electrode probe 71 A potential reading 18 taken by
electrode probe 71 and transmitted to electrical circwiiry 31 A companson 18 made by
electrical circuatry 31 of the potental of the nnsing water taken by electrode probe 71 and
the potential of the fresh, clean nnsing water taken by electrode probe 64. If these two
values are substantally equivalent, meaning that they are identical or within a few percent
of one ancther, then no further washing and nnsing 18 requured. Valves 49 and 63 are
closed once all of the nnse hiquid has been expelled from chamber 20. However, if the two

readings are not substannally equal 1n absoluts value, then addihonal nnsing 18 tiated
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and performed as before The second nnse cycle may be eather a fraction of the duration
of the first nnse cycle or may be equivalent in duration to the first nnse cycle Potential
readings are taken as before dunng the first nnse cycle and the potential reading of the
nnse hiquid after it has contacted the medical devices and instruments 1s compared once
5 agamn to the potenhal reading of the fresh clean nnse iquid Once these two readings are
substantially equivalent, then adequate cleaning has taken place and no further washwg
and nnsing 1s required At this stage, the medical device 22 and instrument 24 inside the
chamber can be stenlized in the second step of a two step sequental cleanming and
stenlization process The chamber 20 may then be opened via a door (not shown) and
@ 10 device 22 and instrument 24 removed for use
Another embodiment of the apparatus for momtoring a cleaning process for
medical devices or instruments compnsing an 1on-selective electrode-based soil detector 18
illustrated 1n Figure 11 Figure 11 illustrates an apparatus 12 which contains a chamber 20
for washing medical devices and instruments such as a medical device 22 with a lumen
15 and surgical instrument 24 Washing chamber 20 may also be utilized for stenlization
The stenhzation may occur simultaneously with cleaning or may take place following the
cleaning step Apparatus 12 contains all of the components of apparatus 11 illustrated in
Figure 10, with the exception of outlet 48, valve 49, valve 62, conduit 61 and nnsing
@ water outlet 63 Apparatus 12 operates 1n much the same manner as apparatus 11
20 tlustrated 1n Figure 10. In the case of apparatus 12 illustrated 1in Figure 11, however, all of
the washing and rinsing hquid exits washing chamber 20 through the outlet 44
Otherwse, all of the steps of the method of the wnvention for montonng the cleaning
process descnbed previously and which are utilized for apparatus 11 as illustrated Figure
10 apply to apparatus 12 1illustrated 1n Figure 11 Once again, the second electrode probe

=33-
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71 will take potential readings of the nnsing liquud after 1t has contacted the medical
device and instrument 24 duning or at the end of a nnse cycle following a wash cycle In
thus particular embodiment, however, these readings are taken insxde the washing chamber
20, rather than ingside conduit 61 as in apparatus 11 illustrated in Figure 10 The pnncipal
advantage of apparatus 11 as illustrated in Figure 10, 15 with the placement of the second
electrode probe 71 inside conduit 61 The placement of the second electrode probe 71
side condut 61 allows for the complete protection of the second electrode probe 71 from
becoming over-contamunated by soils, This ensures that the electrode probe 71 will
repeatedly perform the potental readings accurately and precisely In some Instances,
however, it 18 not necessary to place the second electrode probe 71 inside a separate
conduit 61 Thus, the apparatus 12 :llustrated i Figure 11 13 useful for some washing
apphcations, particularly wherein it 13 known that soil contamunation of the electrode
probe 71 13 not a problem.

The apparatus illustrated 1n Figs. 10 and 11 can be further modified, for example,
to include a detector which detects inorganic soil and a detector which detects organc soil
The apparatus can have a second chamber 1n controllable fluidd communication with the
chamber 20, and the detectors can be placed in the second chamber A soiled standard can
also be provided, for example, 1n the second chamber, and the cleaning condihon and the
soil coverage on the soded standard are 80 deterruned that the degree of cleanness of the
standard serves as an indication of the completeness of the cleaning of the device to be
cleaned

Figure 12 illustrates another embodiment of an apparatug for momtonng a
cleaming process for a medical device or instrument comprising an 1on-selective electrode-

based soil detector Figure 12 illustrates an appamatus 13 which contains a washing
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chamber 20 for washing medical devices and instruments such as a medical device 22
with a lumen and surgical instrument 24 As with other embodiments, washing chamber
20 can also be utilized for stenhzation Washing chamber 20 has a water inlet 42 which 1a
connected through valve 43 to a water inlet conduit 51 The water nlet conduit 51 15
connected to the water nlet 53 Water inlet 53 15 connected to a water source (not shown)
Washing chamber 20 also has components 44, 47, 54 and 59 which have the same
placement, connections and water drain funchons as secen m Figures 10 and 11 Ths
embodiment of the apparatus of the invention illustrated 1n Figure 12 has a single
electrode probe 70 wath a first electrode 72 and a second electrode 74 Electrodes 72 and
74 are connected to electnical cables 76 and 78, respectively Electnical cables 76 and 78
are connected directly to electrical circuitry 31  Electrical circutry 31 performs the same
function as descnbed wath the apparatus of the invention illustrated 1 Figures 10 and 11
Electrode probe 70 15 positioned inside a small water reservoir 81 which 18 positioned
directly undemneath the water inlet 42 Water reservoir 81 18 designed to catch the first
small volume of water which 15 let into washing chamber 20 This allows a potenhal
reading to be taken of the fresh clean wash water prior to its contact with the medical
device 22 and instrument 24 Reservoir 81 has a reservorr outlet and mlet 82 which 15
connected to reservorr outlet and inlet conduit 83 Reservoir outlet and inlet condut 83
contains a reservour outlet and wnlet valve 84 and reservoir drain outlet and inlet 85

The method of the wnvention for monitonng a cleaning process for a medical
device, utilzing the apparatus that the mnvenhon illustrated in Figure 12 operates as
follows Valve 43 1s opened and fresh clean water, or other washing or ninsing haquid, 1s
aliowed 1o flow into washing chamber 20 through the nlct 42. The water reservoir 81
fills up allowing a potential reading to be taken of the fresh clean water by the electrode
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probe 70 Ths potential reading is stored 1n electncal curcuitry 31 as the control potential
reading Water continues to flow mside washing chamber 20 through inlet 42 and fills
reservoir 81  Reservorr valve 84 15 opened Water then flows from the reservour 81
through reservoir conduit 83 and reservoir drain outlet and inlet 85 mnto washing chamber
5 20. Washing chamber 20 15 filled sufficiently with the washing water so that a washing
cycle may begin Reservoir valve 84 18 closed and the washing cycle 15 mtiated as
deacnibed 1n the method of the invention utihizing the apparatus of the invention illustrated
in Figures 10 and 11 Pnor to the imtiahon of the washing cycle, valves 43 and 47 are
closed so that no liquid may flow mto or draun from the washing chamber 20.
@ 10 At thus point, the electrode probe 70 can be 1solated, totally or partiatly, from the
dirty washing hquid in chamber 20 This can be achieved by numerous ways. For
example, reservoir 81 18 filled with fresh washing hquid and the electrode probe 70 18
immersed n the fresh washing liquid while the cleaning 1s conducted in the chamber 20,
so that the electrode probe 15 protected from the contamination caused by the dirty
15 washing hiquid In another example, the electrode probe 70 can be moved nto and out of
contact with the hquud  Alternatively, reservorr 81 can be covered with a movable cap 91
dunng the cleaming process. An enclosure or a second chamber can be provided, which 18
made mn controllable fluid communicahon with chamber 20, and a detector can be placed
@ in the enclosure Thus, dunng a cleaning process the fluidd communication between the
20 chamber 20 and the enclosure 1s cut off, for example, with a valve, and when measuring
the so1l concentration 1n the washing hquud the fluxd commumcation 18 reestablished
At the end of the washing cycle, the dirty wash water 18 allowed to flow out of
washing chamber 20 through outlet 44 and dran outlet 59 through valve 47 which 18

opened for that purpose. Valve 47 18 then closed and fresh nnse Liquid 1s allowed to flow
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made washing chamber 20 through inlet 53 and inlet 42 through valve 43 which 15 opened

for that purpose. Once again, the nnse Iquid flows into the reservorr 81, filhng it and

thereafier fillng chamber 20 for the nnse cycle in the same process as previously

descnbhed. Valve 43 1s closed and a nnsing cycle takes place as previously descnbed 1n

L the method of the invention utlizing the apparatus of the invention illustrated 1n Figures

10 and 11 Valve 84 13 opened and nnse hiquid 15 allowed to flow into reservorr 81

Altemanvely, the level of the nnse hqud maide chamber 20 may be hugher than the top of

the sides of reservorr 81, allowing nnse hquid to fill reservoar 81 In this manner, an

accurate potential reading can be taken of the nnsing hquid inside the reservour 81 such

@ 10 that 1t 1s representative of the nnsing hiquud inside the washung chamber 20 This second

potential reading 13 compared to the potential reading taken of the fresh clean nnse hquid

The companson 1n potential readings 15 done exactly as descnbed before herein and a

determination 15 made if sufficient nnsing and/or cleaning has taken place and an

additional nnse or wash and nnse cycle are necessary

15 Figure 13 illustrates another embodiment of an apperatus for momitoning a

cleaming process for a medical device or instrument compnising an 10n-selective electrode-

based soil detector Figure 13 illustrates an apparatus 14 which once agun contains a

washing chamber 20 for washing or washing and stenhzing medical devices and

@ instruments as previously descnibed. All components of apperatus 14 illustrated 1n Figure

20 13 are the same as descnbed with identically-numbered components in apparatus 13
illustrated 1n Figure 12, with the exception of components 30,80 and 90

Components 30, 80 and 90 are the same and have the same connections and

funcuons as components 30, 80 and 90 illustrated 1n Figure 9 Component 30 1s the

washing control system. Component 80 1s the electncal cucwitry for the electrode detector
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Electrical circuitry 80 1s connected via an electnical connection 90 to the washung control
system 30. Component 31 illustmited 1in Figure 12 performs the same function as
components 30, 80 and 90 illustrated 1n Figures 9 and 13

Reservorr 81, reservoir outlet and inlet 82, reservorr outlet and nlet valve 84,
reservorr outlet and inlet conduit 83 and reservoir dran outlet and nlet 85 illustrated in
Figure 12 are also not uulized 1n apparatus 14 ilustrated 1n Figure 13 Apparatus 14
carries out the method of the invenbon in the same manner as apparatus 13 1n Figure 12,
with the exception that reservoir 81 and associated outlet and inlet components 82-85 are
not employed to hold a small volume of wash or nnse liqud to take a potential reading
and subsequently releass it. All potential readings are directly taken of the hiqmd inside
chamber 20 instead. A second probe 99 or more probes can also be used to momtor
additional souls

Figure 14 illustrates an apparatus |5 which contains a washing chamber 20 for
washing or washing and stenhizing medical devices 24 and insiruments 22 as previously
described. Apparatus 15 also has an enclosure 102 coupled to chamber 20. Enclosure 102
18 1n controllable fluid communication with chamber 20. Preferably, chamber 20 and
enclosure 102 1s separated by a valve 104. Enclosure 102 1s equipped with another valve
106 which can be connected to a drunage. A chemucal source 108 18 coupled to enclosure
102 through a valve 110. A chemical suitable for reacting with the soil in the wagshing
hqud to generate a detectable signal, such as color, 18 stored 1n the chemical source
Examples of such chemical include, but not limited to, chlonde 1ons reagent (Hg(SCN)p),
OPA, albumin reagent, biuret reagent, and Microprotein-PR.

In use, vaive 104 1s opened and the washing, cleaning, or nnsing hiquud 1n chamber
20 15 allowed into enclosure 102 when a measurement 18 to be conducted. The amount of

7.
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the washing hquid sntroduced nto enclosure 102 can be controlled. Then valve 104 15

closed and valve 110 1s opened so that the chemical 15 ntroduced into enclosure 102.

Once the chemical 15 introduced into the enclosure 102, chamber 20 and enclosure 102

should be totally 1sclated from each other so that no chermcal will enter chamber 20

5 After the measurement 18 fimshed, the hquid 1n enclosure 102 18 draned through valve

106 Enclosure 102 may have another clean washing liquid mlet (not shown) for

introducing fresh washing hquid to clean enclosure 102 The amount of the chemical

added to enclosure 102 15 controlled Preferably, concentration of the chemical 1n the

washing hquud n the enclosure 102 18 about the same 1n different measurements, so that

@10 mtensity of the signal genemated by the reaction between the chermucal and the washing

ligmd will reflect only the content of soil in the washing liquid, but not affected by the
chemical concentration itself

A spectrophotometer 100 having a detector 112 and a hight source 114 18 provided

to detect the signal generated by the chemical The detector 112 and hight source 114 can

15 be placed inside or outside enclosure 102 In case they are located outside enclosure 102

as shown in Figure 14, at least a portion of the wall of enclosure 102 should be transparent

to the light from the hght source 114 so that the ight can travel through the body of the

washing liquid 1n the enclosure and reach to detector 112. When the generated signal1s a

@ color, 1t can be observed visually, thug, human ecyes can serve as a detector

20 The structures as described previously with figures 9-13 can be combined with the

apparatus 15 of figure 14 Optionally, chamber 20 can be also connected to a vacuum

pump or a vacuum source 116 When the cleaming 1s completed, vacuum can be applhied

to chamber 20 to facilitate the drying of the cleaned items 22 and 24 A stenlizing system

can be also provide so that chamber 20 can be used as a stenlizing chamber After the
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cleanung, stenhizahon can be conducted 1n the same chamber 20 without removing the
mstruments to be cleaned and stenhized There are no hmitations on the stenhzation
system to be used with the cleaning process of the present inventon Thus, any proper
stenilization system can be used in combmanton with the cleaming process If desired,
cleanung and stenhization can be conducted simuitaneously by using a combined cleaning
and stenhzing solution, such as one with dissolved ozone or chionne dioxide Figs
15a-15d show vanous apparatus according to other embodiments of the present invention
In these embodiments, a standard 120 covered wath soil 18 provided. The purpose of the
soil covered standard 13 to provide a standardized indscation of the cleanness of the items
to be cleaned dunng a cleaning process In other words, the soiled standard 120 will be
cleaned simultaneously with the item or 1tems to be cleaned, and the cleanness of the soil
covered standard 120 will be monitored. A correlation between the cleanness of the item
to be cleaned and the cleanness of the soil covered standard 120 for a particular apparatus
configuration can be established through expenments Thus, when the standard 15 cleaned
to a certain degree, that will indicate a complete cleaming of the items to be cleaned has
been achieved.

There are scveral advantages associated with the use of a soiled standard For
example, by using a soiled standard, one can focus on the standard for momtoring and the
detection of s01l removed from or remaiming on the standard dunng a cleaming process,
thus the monttonng procedure can be standardized The soul level and the cleaning
efficiency of the standard 120 can be controlled The standard 120 can be exposed to a
cleaning environment which 1s equally efficient as or less efficient than that the 1tems to
be cleaned are exposed to, or standard 120 can be soiled more heavily than the items 22
and 24, so that when the standard 18 completely cleaned the items to be cleaned 15
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guaranteed to be cleaned completely Another option 18 to soil the standard 120 less
heavily than the stemns 22 and 24 (here it means that the standard 1s covered with less soil),
but put the standard 120 in a considerably less efficient cleaning environment, so thet
before the standard 1s cleaned the items to be cleaned will be completely cleaned. This
aption allows to reduce the soil level to which the detector exposes, thus, reducing the
potenhal problems associated with the contarmnation of the detector surface by the soil
In general, condibons can be set up such that when the standard 120 1s cleaned to certaun
level, the items 22 and 24 will be cleaned completely Thus will allow the uss of less
sensimive detectors The standard 120 can be covered with any proper souls such as those
mentioned previously, or their combinations Preferably, standard 120 18 covered with the
same soils as those contaned in the 1toms 22 and 24 to be cleaned However, if desurable,
the standard 120 can be covered with sail different from that of the items 22 and 24 to be
cleaned. This will allow the use of certain soil on the standard and a preferred type of
detection technology particularly smtable to that type of soil Many other options are
available as long as a proper correlation between the cleaning of the standard 120 and the
cleaning of the items to be cleaned 1s established through expenments associated with
particular apparatus configurations

Fig. 15a 1llustrates an apparatus 16 with an soil covered standard 120 and a soil
detector 122 positioned in an enclosure 102 Standard 120 can be any suitable surface
covered with soil  For example, standard 120 can be a plate or a piece of suitable matenal
preferably removaebly coupled to a support. Preferably, the connection between the
standard 120 and the support 124 15 made 10 such a way that the contact area of the
standard 18 not soiled. There are several ways for controlling the cleaning efficiency of the
standard 120 relative to that of the items 22 and 24 For example, valve 104 can be

41-
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adjusted at different levels to control the fluid commumecahon between chamber 20 and
enclosure 102 A larger valve 104 will provide a better fluud communication, thus, the
cleaning efficiency in chamber 20 and enclosure 102 wall be closer to each other Another
option 1s 10 provide an adjustable agitahon system in enclosure 102, or chamber 20, or
5 both By adjusting the agitabon level, the cleaming efficiency 1n enclosure 102 or chamber
20 can be adjusted to a predeterrmined level Detector 122 can be any suitable type, for
example, it can be an electrode  Other parts of the apparatus 16 are similar to those of Fig.
14 In one embodiment, valve 104 13 opened at a predetermuned level dunng a cleaning
process, and the soil level in the washing solution 1 the enclosure 102 1s monitored with
@ 10 detector 122
In another embodiment, an apparatus sumular to that shown in Fig. 14 13 used, the _
only difference 1s that a s01l covered standard 120 1s placed 1n enclosure 102, In thus case
standard 120 15 made of matenal transparent to a predetermined wave length range
Preferably, standard 120 has a flat surface covered with soil which reacts with the
15 chemcal contained in the chemical source 108 (see Fig 14) producing certain compound
that absorbs light 1n a certain range of wave length 1t 13 also possible to use light source
114 and spectrophotometer |12 alone without a chemical source.
Fig. 15b shows another embodiment, in which standard 120 15 not placed in an
@ enclosure, instead 1t 1s placed 1n an indentation. As shown 1n this figure, standard 120 1s
20 removably coupled to a support 122. Preferably, standard 120 18 a flat plate with its
surface covered with sosl on one side or both sides. Support 122 1s mounted on the wall of
the indentabon 130 Preferably, support 122 18 movable, or standard can be coupled to
support 122 at several positions, so that the position of standard 120 1n the indentation 130
can be adjusted Indentation 130 may have different shapes. For example, it can be an

-42-
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inclined gap with its two side walls 132 divergent from the wall of chamber 20 as shown
in Fig. 15b. The two sude walls 132 can also be made parallel to each other If desired,
indentation 130 may also have a surrounded side wall with only one end open to chamber
20 Because of the lumted space, ths cleamng efficiency n indentation 130 15 lower than
the area where the items 22 and 24 are placed, and the deeper and narrower the
indentation 130, the less the cleaming efficiency 15. Thus, the relanve cleaming efficiency
of standand 120 can be adjusted by placing &t 1n different positions n the mndentation 130
Agitation level 1n chamber 20 can also be used to adjust the cleaming efficiency

A light source 114 and a detector 112 are provided at two opposite mdes of
indentabon 130. Side walls 132 are made of matenal transparent to the hght from hght
source 114 Standard 120 1s also made of matenal transparent to the hght from hght
source 114 Thus, quartz 15 a sutable matenal for both the side walls 132 and the standard
120 Figs 15¢ and 15d illustrate two other configurations of the indentation 130 In the
arrengement shown m Fig 15c, indentation 130 18 located at a comer of the chamber 20
Laght source 114 15 placed outside chamber 20 1n a space next to indentation 130 In the
arrangement shown 1n Fig 15d, indentation 130 1s also located at a comer of the chamber
20, but extruding outwardly Laght source 114 and detector 112 are placed ouiside
chamber 20 1n a space next to indentation 130 If the standard 120 to be used has a flat
surface, the surface can be put 1n any proper onentaton, vertical, honizontal, or with an
angle. The light beam from the light source 114 can be vertical, honzontal, or any other
angle.

The apparatus illustrated 1n Figs 15a-15d can be easily adapted to further include
one or mare ather detectors of proper type, a vacuum pump or vacuum source for vacuum

drying the items after cleaning, a stenlization system

4
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Generally, the embodiments of the apparatus of the invention illustrated 1 Figures
9-15d can employ one or more additional soil detectors Soil detectors suitable for
detecting protein are particularly useful additions. In such embodiments, it 1s preferable to
use one more detectors for detecting norganic soil 1n combination with an ultraviolet-
visible spectroscopy detector suitable for detecting protein and other organic species An

example of the latter type of detector 18 a spectrophotometer employing a detection
wavelength of 220 nm, one of the principle ultraviolet absorption wavelengths common to
all proteans and many organic molecules found mn the body Many other wavelengths are
also suitable, including 260, 265, and 280 nm. Another preferred soul detector
combmation employs one or more detectors along with a colonmetnc autobtrator for
detecing protin  Another preferred detector combination employs an 1on-selective
electrode detector and a turbsdimetry detector  Combinations of detectors other than those
hsted may also be employed. All the apparatus illustrated 1n Figures 9-15d can employ a
chamherﬁwhnhalsosermasamumnchambu.noﬂ:ﬂmumdqmgmbe
conducted 1n the chamber with a vacuum source. Vanous stenlization systems for hqusd
phase or vapor phase sterihzation can be combmed 1nto the apparatus of the present
mvention illustrated m Figures 9-15d Whea a long and narrow lumen device 18 to be
cleaned and/or stenlrzed, chamber 20 can be further divided into two sub-chambers
separated by a sealable wnterface with two open ends of the lumen positioned in the two
sub-chambers separately A pressure difference can be generated between the two sub-
chambers, so that cleaning or stenlant fluid flows through the lumen. Thus, the lumen can
be cleaned and stenlized more efficiently

Proper cleaning 15 essential for the following disinfection or stenlizanon process
Hospital workers wvisually mspect all manual-cleaned or machine-cleaned medical
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mstruments before placing them mo a dwsinfector or stenlizer For an ntegrated
washer/diminfector or washer/stenlizer, workers suppose not to imnterrupt the cycle by
removing and examuming the cleanhness of mnstruments between washing phase and
disinfection or stenlization phase Therefore, the abiity to determune the cleanliness of
medical mstruments for an automated washendisinfector or washer/stenlizer 18 very
cnical Especially, the instruments have areas that are duifficult to clean

Mated surfaces of joints, hinges, and box Jocks are consxdered to be the most
challenging areas to be cleaned The gap of mated surfaces of forceps, scissors,
hemostats, and clamps can be as amall as about 0.05mm. A proper cleansng indicator to
simulate the mated area 18 needed to determune the cleaning efficiency of a washer,
washep/cdisinfector, and washer/stenhzer

Figures 16a, 16b and 16¢ show a cleaning indicator, standard, 138 according to the
present invention Thus cleaning indicator can be used wath the above-mentioned cleaning
apparatus and methods and many other cleaning methods and systems. In simple form
(Figure 16a) 1t compnses two substrates 140 and 142 held 1n paralle] and separated a
discrete distance from each other by a pair of spacers 144 The spacers 144 can be farmed
from feelers or other matenals having a thickness of controlled tolerance Soal 146 sits
between the substrates 140 and 142, Preferably, the so1l 18 dried into place to get good
adhesion between the so1l 146 and the substrates 140 and 142. A holder 148 holds the
substrates 140 and 142, and spacers 144 together

The overall shape of the standard 138 can be rectangular, circular, or any other
appropruate shape. Preferably, it has a rectanguiar shape of about 0.5" (W) by 1.5" (L) n
size. The substrates 140, and 142 may be the same 1n shape or matenal, or different. The
two substrates may have different thicknessés. An additional substrate 150 (Figure 16b)
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can be employed to form a standard 138b to mumuc certain real world conditions. For
instance, it may be desirable to model soil trapped between a siicone surface ad a
stamnless steel surface  As milicone 15 flexible, the substrate 150 can be formed of silicone
and supported by the ngid substrate 142b with the 01l 146b trapped between the substrate
150 and the substrate 140b and located between spacers 144b. Holders 148b hold all of
the pieces together, with one of the holders 148b having a locahng pin 152 for interfacing
with a cleaming apparatus (not shown tn Figure 16b).

The substrates 140, 142 and 150 can be transparent, sem-transparent, or opaque,
with transparent materials being preferred for easy inspechon The substralc can be
stainless steel, alumunum, Teflon, polyethylene, polypropylene, polystyrene,
polycarbonate, silicone, glass, quartz, and many other sutable metals and polymers
Preferably, the substrate 18 ngid material More preferably, the substrate 18 transparent.
The soil 146 can be any artficial test so1l or ammal blood. The soil can be any of the
organc 501}, mnorganc so01l and combination of organic so1l and morganic soil. Preferably,
the so1l 1s dned 1n place between the substrates and located between the spacers 144

The spacers 144 create a defined gap between the substrates 140 and 142. The
spacers can be any ngid matenal with defined thickness They can be formed of the same
material as the substrates 140 and 142, and can be formed as an mtegral part thereof
Preferably, the spacers 144 have a thickness of about 0.05mm.

The holder 148 can be a clamp, clip, tape, screw, rubber band, snap-on cap, or any
other holding method to hold all of the pieces together Rather than two separate holders
148 a single holder design can be employed. The holders 148 can be removable or
permanent. The holder 148 can be glue or adhesive. The holder 148 can be 2 mechanism
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by welding, binding, melang, snapping substrates together, or any other means to hold the
substrates 140 and 142 together

Figure 16c shows a cleaning indicator 138¢ 1n which a substrate 140c and spacer
144c are formed as one part, two of which fit together to form the indicator 138c A
projection 156 protrudes from the spacer 144c and snaps into an opening 154 of another
wlentical substrate 140c Locating pins 152¢ are provided.

Dunng a cleaming cycle, the cleaning indicator 138 can be located in a wired cage.
It can also be fixed or suspended 1n a cleaning appamatus,

The cleaming efficiency can be deterrmned wisuslly or via an instrument.
Preferably, for an intcgrated washer/disinfector or washer/stenlizer, the cleaming
efficiency 18 deternmuned with a spectrophotometer

The foregoing examples are provided by way of illustraion only and are not
miended as a hmitation of the present mvention, many vanations of which are possible
without departing from the spint and scope thereof

47-
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VEDAD DE LA INVENCION

REIVINDICACIONES

1 - Un aparato para monitorear un procedmiento de impieza
para un instrumento médico, que comprende una cémara de impieza para
recibir y impiar el instrumento con un liqudo de impieza, un estindar de
suciedad removible localizado en dicha camara de impieza, el estandar de
suciedad mencionado, comprendiendo dos substratos sustancialmente
paralelos separados con dos separadores de grosor substanciaimente igual,
en donde se forma una brecha entre dichos dos substratos, suciedad en dicha
breche, y por lo menos un sujetador para asegurar dichos dos substratos y
dichos dos sensores juntos, un detector de suciedad acoplado a la camara de
impieza y adaptado para proveer una indicacién de la cantidad de suciedad
en el estandar de suciedad

2- E| aparato de conformidad con la rewvindicacidn 1,
caractenzado ademés porque comprende un pozo receptor en la camara para
recibir el estdndar de suciedad

3- E! aparato de conformidad con la rewvindicacion 1,
caractenzado ademés porque del detector de suciedad comprende una fuente
de luz la cual dinge luz a través del estandar de suciedad y un receptor de luz

que lee la cantidad de luz dingida a través del estdndar de suciedad
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4- El aparato de conformidad con la rewvindicacion 3,
caractenzado ademas porque la fuente de luz transmite luz con una longitud
de onda conocida y en donde los substratos de estandar de suciedad y el
pozo receptor son esenciaimente transparentes a la luz en esta longrud de
onda

5. El aparaio de conformidad con la rewindicacion 1,
caractenzado ademés porque el suetador comprende porciones de
Interbloqueo formadas en los substratos

6- El aparato de conformidad con la remindicacién 5,
caractenzado ademés porque las poraiones de interbloquec comprenden una
proyeccién sobre uno de los substratos y una abertura en el otro de los
sustratos para recibir la proyeccién

7- El aparato de conformidad con la reivindicacidn 1,
caractenzado ademds porque los separadores son Integrales con los
substratos

B- E! aparato de conformdad con la rewindicacidén 1,
caractenzado ademds porque la suciedad se seleccione del grupo que consta
de suciedad orgénica, suciedad inorgdnica, y sus mezclas

9- El aparato de conformidad con la reivindicacidon 1,
caractenzado ademés porque la suciedad se seca en el lugar entre los

substratos
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10- El aparato de conformidad con la rewvindicacién 1,
caractenzado ademés porque la brecha es aproximadamente 0 05 mm entre
los substratos

11 - Un método para monitorear un procedimiento de impieza
para un instrumento meédico, que comprende los pasos de colocar el
instrumento en una cdmara de limpieza, colocar un estandar de suciedad en
dicha camara de Impeza, el estdndar de suciedad mencionado
comprendiendo dos substratos paralelos substanciaimente paralelos
separados con dos separadores con grosor substanciaimente igual, en donde
se forma una brecha entre dichos dos substratos, suciedad en dicha brecha, y
por o menos un sujetador para asegurar dichos dos substratos y dichos dos
separadores juntos, impiar dicho instrumento y el estdndar de suciedad
mencionado con una solucibn de hmpieza, y detectar la suciedad que
permanece en dicho estandar de suciedad

12- El método de conformidad con la remindicacidn 11,
caractenzado ademds porque los pasos de impieza y deteccidn se repiten
hasta que se impie el estandar de suciedad

13- El método de conformidad con la reivindicacién 11,
caractenzado ademés porque comprende un paso de enjugue del instrumento
y ol estindar de suciedad con una solucién de enjugue

14- El método de conformidad con la remndicacidn 13,
caracterizado ademas porque los pasos de impieza, detectidn y enjugue se

repiten hasta que se impie el esténdar de suciedad
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156- El método de conformidad con la reivindicacidn 11,
caractenzado ademas porque la detecciéon de la suciedad comprende el paso
de transmitir una luz con una longitud de onda conocida y una intensidad &
partir de una fuente de luz a través del esténdar de suciedad

16 - El método de conformidad con la revindicaciétn 15,
caracterizado ademds porque dicha deteccién de suciedad comprende el paso
de detactar |a intensidad de luz con un detector

17 - El método de conformidad con la rewvindicacién 16,
caractenzado ademds porque el paso de colocar el esténdar de suciedad en
la cAmara de impieza comprende localizar el estdndar de suciedad entre la
fuente de luz y el detector

18- El método de conformidad con la rewindicacion 17,
caracternizado ademds porque comprende el paso de determinar la eficiencia
de impieza al examinar la intensidad de |luz recibida por el detector

19- El método de conformidad con la rewindicacién 18,
caractenzado ademés porque comprende el paso de comparar ia intensidad
de luz recibida por el detector con un valor predeterminado

20 - El método de conformidad con la revindicacién 19,
caractenzado ademas porque el instrumento se impia cuando la intensidad de
luz recibida por el detector #8 la misma o més alta que el valor

predeterminado
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WHAT IS CLAIMED IS
1 An apparatus for montonng a cleaning process for a medical mstrument,
compnsing
a cleaning chamber for receiving and cleamng the mstrument with a cleamng
hqud,
a removable soil standard located in saxd cleamng chamber, saud soil standard
compnsing
two substantially parallel substrates separated wath two substantially equal
thickness spacers, wherein a gap is formed between saxd two substrates,
a soil 1n saud gap, and
at least one holder to secure said two substrates and saxd two feelers
together;
a so1] deiector coupled to the cleamng chamber and adapted to provide an
undication of the amount of the soil on the soil standard

2 An apparatus according to claum 1 and further compnsing a receiving well
in the chamber for receiving the soil standard

3 An apparatus according to claim 1, wherein the so1l detector compnses a
light source which shines light through the soil standard and a light recerver which reads
the amount of light shiming through the 801l standard

4 An apparatus according to clmam 3 wherein the hight source transnuts hight
with 8 known wavelength and wherein the substrates of soil standard and receiving well
are essentially transparent to hght at this wavelength

5 An appamms according to clam 1 wherein the holder compnses
mterlocking portions formed on the substrates

6 An apparatus according to claim 5 wheremn the nterlocking portions
compnse & projection on one of the substrates and an opeming on the other of the

substrates for receiving the projection
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7 An apparatus according to claim 1 wherein the spacers are integral with
the substrates

8 An apparatus according to claim 1 wherein saud soil is selected from the
group consisting of organic soil, inorganic soil, and mixtures thereof

9 An apparatus according to claim 1 wherein the soil 13 dned nto place
between the subatrates

10. An appamatus according to clmim 1 wherein the gap 18 about 005 mm
between the substrates

11 A method for monitonng a cleaning process for a medical mstrument,
compnsing the steps of
placing the instrument mto a cleaning chamber;
placing a soul standard in sawd cleaning chamber, said soil standard compnising.
two substantially parallel substrates separated with two substantially equal
thickness spacers, wherein a gap 13 formed between said two substrates,
a 501l 1n said gap, and
at loast one holder to secure said two substrates and said two spacers
together;
cleaning sud instrument and said soil standard with a cleaning solution, and
detecting the so1l remans on saxd sl standard

12 A method according to clam 11 wherain the steps of cleamng and
detecting are repeated until the sol standard 1s cleaned

13 A method according to claum 11 and further compnising a step of nnsing
the instrument and soil standard with a ninsing solution

14 A method according to claim 13 wherein the steps of cleamng, detecung
and nnsing are repeated until the so1l standard 18 cleaned

y 1
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15 A method according to claim 11 wherein saxd detecting the soil compnses
the step of transmuthng a hight with a known wavelength and an intensity from a light
source through the so1l standard

16. A method according to clam 15 wherein said detecting the so1l comprises
the step of detecung the hight intensity with a detector

17 A method according to claam 16 wherein the step of placing the soil
standard 1n the cleanming chamber compnses locanng the so1l standard between the hight,
source and the detector

18 A method according to claim 17 and further compnsing the step of
determuning the cleanng efficiency by examuning the Light intensity received by the
detector

19 A method according to clam 18 and further compnsing the step of
companng the hght intensity received by the detector to a pre-deternmuned value.

20 A method according to claim 19 wherein the mstrument 15 cleaned when
the hight intensity received by the detector 1s the same or higher than the pre-determined
value

e —
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A method for monitonng s cleanung process for a medical instrument, includes the
steps of placing the instrument 1n a cleanng chamber; placing a soil standard in the
cleaning chamber; cleaning the instrument and the soil starxiard wath a cleaning solution,
and detecting whether soil remans on said sotl standand. The soil standard includes two
substantially paralle]l substrates scparated with two substantially equal thickness spacers,
wherein a gap 18 formed between the two substrates with soil 1n the gap.

-51-
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Folio 226
2020

Bogot& D C ,

Dactor(a)
ESCOBRAR URIBE JIMENA
Apcderado(a) y/o Representante des

ETHICON INC

REFEREMCIA Radicacién No 06 31939
Trimite 2
Bvento 1l
Actuaclién 416
Oficio No 3025
Foliom 1

Teniendo en cusnta qua la solicitud de privilegio de patente que ss tramita bajo sl
expediente indicado en la refersncia, refinse los requisitos de forma establecidos en
los articulos 26 y 27 de la Dacislén 486 de la Comisién de la Commidad Andina, y
en las demés disposiciones vigentes scbre la materia, se envia el extracto de la
solicitud a la Oficina de Commicaciones para efecto de su publicacidn en la Gaceta
de Propledad Induastrial, conformesa lo eatablece el articulo 40 de la misma Deciaisn

Biendo manifestacién expresa del interesado de efectuar la publicacién "inmediato-’,
esti se realizarf en la préixima gaceta de Propiedad Industrial

Clmplase ‘
Dado en Bogotd DC,

ALIX CARMENEA PEDES DE VERGEL
Jefe de la isién de Nuevas Creaclones
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