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Safety, Efficacy and Microbiological Considerations

System 83 Plus '™ Washer-Disinfector
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1. Intended Use, General Information: The System 83 Plus™Washer-Disinfectofalso
referred to as theSystem 83 Plug”is intended for washingnd high-level disinfecting one or
two submersible flexible endoscopes that do not contact normdiilg steeas of the body and
that feature several internal channels. The types of flegitd®scopes for which ti&ystem 83
Plus is labeled include those that are used to examine, diagnose andisesses of the
gastrointestinal (Gl) tract and pulmonary tract—for example, colonoscopesanuthdscopes.
The System 83 Plushas been shown using a patented simulated in-use “multi-site”
decontamination protocol (U.S. Patent No. 6,428,746) under worst-case conditmean—
namely, achieve at least a 3 log reduction of soil—and to high-diesiafect—namely, achieve
at least a 6 log reduction of resistant mycobacteria—a chdiineled flexible endoscope and
its removable components, including its valves. Becaus&ystem 83 Pluboth cleansand
high-level disinfects the endoscope using a standardized processinth@ation of these two
log reductions is expected after completion of a full cychot¢ A 3 log reduction of
bioburden means that the process reduced the initial amount of bioburden by 99.9%.)

Moreover, theSystem 83 Plugses an external water filtration assembly that typicaltjudes
a 5 micron sedimemre-filter and 0.1 micron bacterigdostfilter, to produce “bacteria-free”
rinse water. (This assembly may also include a 25 micron lpge-tiepending on the quality of
the facility’s water.)

To date, there are no reports of an endoscope reprocessedSysthm 83 Plugansmitting a
microorganism or virus, such as the hepatitis C virus, whe®yhtem 83 Plysas well as the
detergent and the liquid chemical sterilant/disinfectant (LO®)used in accordance with their
respective labeling and published reprocessing guidelines andmeeatations. The safety of
the System 83 Plus well-established, and several million endoscopes have been ss@tce
by it without incident.

The System 83 Plueatures thesamestandardized process as tBgstem 83 PluMiniFlex
Washer-Disinfector(refer to the “Summary and Overview” booklet for tMniFlex at:
www.myendosite.com/fdabooklet_2.pdf), both of which are intended to supplement and
augment manual pre-cleaning and endoscope drying as instructedblished endoscope-
reprocessing guidelines and the instructions provided by the endoscope’s maaufact

The System 83 Plu®Vasher-Disinfectoris designed to:

be used in accordance with the reprocessing instructions descritiexloperator's manual
of the endoscope;

satisfy the label requirements (e.g., time, temperature, and nwhlyequired terminal
water rinses) of all LCSs labeled for reprocessing flexérdoscopes (refer tohttp://
www.fda.gov/cdrh/ode/germlab.himl

meet or exceed the reprocessing standards established by@ig A&SNA, the CDC and
other endoscope-reprocessing and infection-control organizations (viNiA'SGvebsite,
www.sgna.orgfor a set of step-by-step reprocessing instructions); and

standardize the reprocessing protocol—namely, cleaning, chemmpatrsion, and water
rinsing—to improve patient safety, minimize staff exposure to 68 hnd its vapors, and
minimize variability inherent to manual reprocessing.



Because arguably it is the most challenging endoscope to repraxeside-viewing ERCP
duodenoscope was used during pre-market simulated in-use testingn®etion that the
System 83 Plugan effectively clean and high-level disinfect a duodenoscopenaaly
indicates that virtually all types of endoscopes less complexsigrdée.g., endoscopes with a
fewer number of channels; endoscopes with wider and shorter chdmatedse less restrictive
to flow, such as a bronchoscope) can also be successfully repebosssg theSystem 83 Plys
provided all of the endoscope’s potentially contaminated surfacesarerged for, adapted to,
and in contact with the detergent, high-level disinfectant, and rirederw(Refer to this
booklet’s section entitletAn important paradigm for testing of endoscopesi page 18.)

2. Overview and Features:

An unique, simulated in-usper site protocol was used to evaluate the effectiveness of the
System 83 PlusVasher-DisinfectarThis protocol (U.S. Patent No. 6,428,746), which was also
used to evaluate thMliniFlex washer-disinfector (refer to th®liniFlex's “Summary and
Overview” booklet), uses positive control and test endoscopes to corttganeumber of
microorganisms oreach of the endoscope’s many surfadesfore and after reprocessing as
required to evaluate the effectiveness of 8ystem 83 Pludn general, the greater the log
reduction, the more effective the decontamination process. (For maits,detfer to the
“Positive control, test instrumentsh page 8.)

Most other simulated in-use protocols used to evaluate the effedttveh@ decontamination
process for reusable medical instruments are based on standardbguubly theAmerican
Society for Testing and MaterialASTM) for cleaning (ASTM: Designation E 2314-03),
disinfection(ASTM: Designation E 1837-96) amstierilization(ASTM: Designation E 1766-95)
processes. Each of these ASTM protocols are lacking, however, aradimgtyielding a log
reduction peisite asrequired to ensure patient safety and as required by the pateotecopr
used to evaluate the effectiveness ofSlgstem 83 Plugach of these ASTM'’s standards yields
instead a log reduction perstrument—a methodology that is prone to “false-negative” results.

The System 83 Plugeatures an automated and standardized process that has heated/a
during clinical and simulated in-use testing. When used in accordaticéds labeling and the
labeling of the detergent, liquid chemical sterilant/disinfectanti endoscope, thieystem 83
Pluswashes, high-level disinfects, and rinses with water one or two submersiblecepes.

3  Failure to use the System 83 Plus in accordance with it labeling, muerhioh is
discussed in this document, can result in ineffective reprocessing and adverse consequence

The System 83 Plu§Vasher-Disinfectorfeatures:

[A] an automatediltrasonic washphasethat washes the endoscope, removes fine organic
debris, and reduces the number of microorganisms on the endoscope pridr-to hig
level disinfection. During the wash phasg) the endoscope is completely immersed
in several gallons of fresh, filtered water mixed with a dgtet, such as Tergal 800,
which Custom Ultrasonics market®) the endoscope is exposed to ultrasonic energy;
and @) a re-circulating pump irrigates each of the endoscope's dsamtkthe biopsy
port with detergent.



[B]

[C]

Detergents other than Tergal 800 may be used provided thep)especifically
formulated for ultrasonic cleaningb) compatible with the components of the
endoscopand the System 83 Plysand(c) for which validated simulated in-use data
(e.g., microbiological or equivalent) demonstrate the detergeffeéstiveness when
used to clean endoscopes duringrst-casetesting conditions. (Note that the
temperature of the detergent solution is determined by the teatgerature, which
for Tergal 800 is required to be 12®° F.)

3 Like reusable biopsy forceps, flexible endoscopes are complex iesiisitnat

typically contain at least one difficult-to-clean internal clelnfio achieve thorough
cleaning, published reprocessing guidelines instruct usersdicstdn biopsy forceps
manually using a brush and detergent solution, folloimgdiltrasonic cleaning, the
effectiveness of which has been clearly established. Accordiriges® published
guidelines, manual cleaning alone is insufficient. The use ofaltia energy to clean
flexible endoscopes is based on this same conclusion and is recomrnenelecve

fine patient debris that remains on the instrument after mareahicg, thereby
improving and enhancing the effectiveness of the cleaning process.

The System 83 Pluss designed to elevate the standard of care and to establish for
heat-sensitive flexible endoscopes the same standard established for biopsy forceps

an automatedhigh-level disinfection phase that destroys microorganisms remaining
on the endoscope after cleaning. During this ph@dgethe endoscope is completely
immersed in several gallons of a user-selected liquid chersiealant/disinfectant
(LCS) labeled for the high-level disinfection of endoscopes (##e//www.fda.gov/
cdrh/ode/germlab.htnyl and (2) a re-circulating pump irrigates each of the
endoscope's channels and the biopsy port with the LCS. The imméresmrand
temperature of the LCS is determined by its labeling and tltkcaiditerature. The
System 83 Plufeatures a heater and temperature control to elevate and mabeitor t
temperature of the LCS as may be required by the LCS'sirgballo ultrasonic
energy is produced during this phase.

an automatedvater rinse phasethat follows both the wash and high-level disinfection
phases. This phase removes potentially toxic chemical resichrastie endoscope’s
surfaces. The endoscope is rinsed once with fresh, filtered “lzafrs” water after
the wash phase and three (or two) times after the high-levefetigon. As stated
above, theSystem 83 Pluswater rinse phaseses tap water that has been filtered by
an external water filtration assembly, which typically incide5 micron sediment
pre-filter and a 0.1 micron bacterial post-filter. (The assemidy also include a 25
micron pre-filter, depending on the quality of the facility’s water.)

The labeling of most LCSs requires that high-level disirdacbe followed by three
separate water rinses. Two separate water rinses instehteefmay be sufficient,
provided:(a) published data demonstrate that two separate water rinses fanersuf
to remove all detectable levels of the LCS from the endoscopea(iterd water rinse
provides no additional benefit to the patient, compared to two wassas); andb)
these data have been reviewed by the FDA for safety and effectiveness.



: B - .
REPROCESSING e e The System 83
(milliliters) Plus (liters)
Wash 3.0 0 - ? (variable) 4.5
Rinse (water) 15 0 - ? (variable) 2.3
High-level disinfection To be specified — Depends on time
1 An example: 20.0 0 - ? (variable) 30.0
First Rinse 1.0 0 - ? (variable) 15
Second Rinse (optional) 1.0 0 - ? (variable) 15
Final Rinse 15 0 - ? (variable) 2.3
Table 1: Cycle parameters for th®ystem 83 Plus Washer-Disinfector.

During each water rinse phagé) the endoscope is completely immersed in several
gallons of fresh, bacteria-free (filtered) rinse wa(@);the endoscope is exposed to
ultrasonic energy; an@3) a re-circulating pump irrigates each of the endoscope's
channels and the biopsy port with fresh, bacteria-free (filtered) rinse wate

As previously described, the endoscope is exposed to ultrasonic eneryy every
reprocessing phase except the chemical immersion phase. Albe abd of each
phase, the endoscope’s channels are each automatically purgeshtessed air, to
remove residual fluid.

3.  Description:

The System 83 PlusVasher-Disinfector

is an automated endoscope reprocessor (AER) - specifically,shemwdisinfector—
labeled for terminatleaningandhigh-level disinfectionof flexible endoscopes;

can reprocess one or two endoscopes at a time;

was validated using a patented, simulated in-use decontamination pratdeoworst-
caseconditions (U.S. Patent No. 6,428,746);

irrigateseachof the endoscope’s channels during each reprocessing phasgystée 83
Plus provides one channel-tubing adapter for each endoscope channel. In cotiteast,

TWhen manually reprocessing an endoscope, the vsluoiethe detergent, the liquid chemical sterilant/
disinfectant, and the rinse water are variableeddpnt on personnel technique, and can vary signifiy from,

for example, zero, if the step is skipped altogethsually to not more than a few hundred milligtg1 liter =
1000 milliliters [ml]), which is a volume of fluithat is significantly less than achieved using$lgstem 83 Plus
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reprocessing systems may, for example, use a “boot,” whichcengse fluid invasion by
damaging the endoscope’s control head, seals, and gaskets, or-tti@talél irrigator,”

which is bifurcated and may deliver inadequate flow of the Lt&3he endoscope’s
channels of greatest resistance;

Specific reprocessing connectors, fittings, and channel-tubingeadamanufactured
and sold by Custom Ultrasonics, Inc. may be required for thorough aetbma
reprocessing of the endoscope. Contact Custom Ultrasonics to ensusé the proper
connectors, fittings, and adapters for each endoscope model in invedseryof an
improper connector, fitting, or adapter can result in ineffective reprocessing.

is designed to be used with virtually every legally-marketedS Lidtended for
reprocessing flexible endoscopes (refehttp://www.fda.gov/cdrh/ode/germlab.html).

Contact Custom Ultrasonics before replacing one type of LCS (or detergmt
another

is computer-controlled and features a keyboard and video monitor foaydigplits
user-friendly graphic interface. This keyboard can be used with a cover;

features a computer-controlled timer that ensures the endoscapeneysed in the
detergent and LCS for the recommended or indicated timefailure to immerse the
endoscope in the detergent and LCS for the recommended time (and temparatuae)
the appropriate concentration may result in ineffective reprocessing;

features a printer and software database that record eaels apgrocessing parameters,
such as the LCS’s immersion time and temperature; the physiciame; the patient's
name; the endoscope's manufacturer, model and identification (or senddgn the date;
and the duration of each reprocessing cycle. It is recommendethéisat reprocessing
parameters be recorded, printed-out, and archived for future referen€ailure to do so
could hinder an investigation of the source and cause of an infection or oytbreak

features a third water rinse that follows high-level disingectiThree water rinses are
typically required, per the LCS’s labeling. TBgstem 83 Plus designed to ensure the
proper fluid level for complete immersion of the endoscopeFailure to rinse the
endoscope with fresh water for the proper number of times, at the mesmmated volume,
and for the recommended time may result in ineffective reprocessing;

features “high-pressure” outputs designed to irrigate the endoscope’s naanuNearder-
to-reprocess accessory channels—such as, the colonoscope’s yawdliar jet channel
and the side-viewing duodenoscope’s elevator-wire channel. Standardr@restputs
designed to irrigate the endoscope’s suction and air/water channels;

Visual confirmation of fluid flow into each endoscope channel, including the ERCP
duodenoscope’s elevator-wire channel, via each channel-tubing adapter is necassary,
ensure effective reprocessingailure to achieve adequate flow through each of the
endoscope’s channels during automated processing may result in ineffective reprocessing.



3 Provided the difficult-to-reprocess accessory channels (i.e., lthata-wire
channel, the auxiliary water jet channel) have been properly meerleand determined
not to be obstructed, occluded, or damaged, these channels can be raprasiegsthe
System 83 Plus

Alternatively, these channels can be manually reprocesseddrdance with the specific
endoscope model’s reprocessing instructions, followed in sequence bgespng the

entire endoscope, including its exterior, valves, and other chamesugaces using the
System 83 Plysvith the accessory channel connected tdSystem 83 Plugia the proper

channel-tubing adapter.

features stainless steel internal components, to ensure cbifityatrith most oxidizing
(and aldehyde-based) LCSs;

is used in conjunction with a water filtration assembly. Thisrabdy typically includes a
5 micron sediment pre-filter and 0.1 micron bacterial post-filtrs Bissembly may also
include a 25 micron pre-filter, depending on the quality of the facility’s water;

3 Use of the water filtration assembly supplied by Custom Ultrasonms, ik
recommended to produce as required bacteria-free rinse water. Coftastom
Ultrasonics, Inc. before purchasing a bacterial filter from another manufactare
vendor.Most bacterial filters are not labeled specifically for pr@dg water intended for
rinsing medical instruments or for use with hemodialyzers, but mstgad be less
effective and may not produce bacteria-free rinse water, posafgty risk.Only the use
of a bacterial filter that is labeled for the specific agilan of reprocessing endoscopes
(or hemodialyzers) is recommended. Use of improper water filters may result in
contaminated rinse water, instrument re-contamination, ineffective repsowy and
adverse consequences.

Moreover, proper replacement and insertion of the pre— and post—fitexg|laas proper
maintenance and decontamination of the water filtration assemiabyising (and the
System 83 Plysare important to patient safety and the production of bactegarinse
water.(Refer to theSystem 83 Plus'sperator’s manual.)

3 Potable tap water is an installation requirement for using the Systenu8&amd its
water filtration assemblyUse of theSystem 83 Plug contraindicated whenever the
quality of the facility’s potable tap water becomes compromased requires boiling
before drinking due to, for example, a natural disaster, such asieaharor flooding.

Use of theSystem 83 Plufor reprocessing endoscopes may resume once water drinking
restrictions have been removed.Contact Custom Ultrasonics, Inc. for more information

in the event of a boil-water alert.

Note that changing of the water filter and decontamination ofwiheer filtration
assembly’s housing and some of the internal components &ydtem 83 Plugefer to
the operator’'s manual) may be necessary before placingytem 83 Pluback on-line
after the issuance of a boil-water alert (seettp://www.bt.cdc.gov/disasters/
watersystemrepair.aspas well as http://www.cdc.gov/mmwr/preview/mmwrhtml/
rr5210al.htnj.



is designed to facilitate manually rinsing each of the endoscmpetsal channels with
70% isopropyl alcohol, to facilitate drying after completion of each reprocgesgcle;

features an air compressor that removes most of the rinse fn@terthe endoscope’s
channels after each reprocessing phase. Manual activation chithcdmpressor for
extended drying after completion of the reprocessing cyclebmrayecessary, depending
on the endoscope model. This air compressor is designed to be usegdmetcamwith a
70% isopropyl alcohol rinseAdditional compressed air drying may be necessary before
storage of the endoscope to thoroughly dry endoscopes with long internal channels;

Air bubbles produced by this air compressor immediately following rindneg t
endoscope’s channels with 70% isopropyl alcohol can be used to visually célofirm
through each channel-tubing adapter, as required for effective reprocessing lof eac
endoscope channel.

3 Although theSystem 83 Pluis a stand-alone reprocessor that both washes and high-
level disinfects immersible flexible endoscopes, it may be usecbnjunction with:

(1) a pre-processing sinkthat flushes each of the endoscope’s channels with detergent
during manual pre-cleaning; an®) (a drying cabinet that provides proper ventilation
and a dry environment by purging each of the endoscope’s channels with iocheing
storage, which is important to the prevention of bacterial colonizati@ontact Custom
Ultrasonics for more information about these two accessories.

high-level disinfects its internal components and most of its phugipies during routine
endoscope reprocessing. Periodically scheduled overnight-disinfetgigization of
some internal components and some plumbing lines is still reqieddr to the System
83 Plus’s service manual or contact Custom Ultrasonics, Inc. for more information

4, Process Monitors:

The System 83 Plug/asher-Disinfectofeatures several different components that monitor its
automated process, including:

a heater that elevates the temperature of the LCS, as mayedessary.During

reprocessing, the temperature of the LCS is monitored and contrsliedraulates in the
processing basin and flows through the endoscope’s internal channdigilure to

irrigate the endoscope’s channels with the LCS at the recommendedatmgpenay
result in ineffective reprocessing and adverse consequeaces;

a pressure sensor to ensure that the re-circulating fluid pump is operatingyproperl

5.  Summary: Clinical in-use data

Clinical in-use data collected from several health cardittasidemonstrated that ti&ystem 83
Plusin the clinical setting effectively cleans and high-level disinfdeseindoscope.



6. Summary: Simulated in-use data collected under worst-case conditionsngisa
patented decontamination protocol

Background: A unique and patented, simulated in-use protocol (U.S. Patent No. 6,428,746)
was used to evaluate and validate the effectiveness 8f#tem 83 Plus

Materials and Methods: All pre-market simulated in-use tests were performed ung
patented protocol und&vorst-caseconditions as required to pose a more formidable challenge
than encountered clinically, thereby building into the data a margafety for the patient. To
satisfy this requirement, tests were performed using a sidng ERCP (Pentax)
duodenoscope (se&ection 7 below, for data collected using an Olympus ERCP
duodenoscope), which arguably is the most complex type of endoscope t@sspdue in part

to its long and narrow elevator-wire channel.

As previously stated, demonstration that 8ystem 83 Plusan effectively clean and high-
level disinfect a duodenoscope reasonably indicates that virtubtlypak of endoscopes less
complex in design can also be successfully reprocessed usiBgdtem 83 Plygprovided all
of the endoscope’s potentially contaminated surfaces are accounteabdpted to, and in
contact with the detergent, high-level disinfectant, and rinse wateSéstien 7below).

No manual pre-cleaning steps were performed on the endoscope dratspréor to evaluating
and validating the effectiveness of tBgstem 83 Plus This omission is required and is an
integral component of worst-case-condition testing. Tergal 800, arinalkadetergent
specifically intended for ultrasonic cleaning, and a solution ofliatkaglutaraldehyde were
used to evaluate and validate the effectiveness @ykeem 83 Plus

A chromatographic device capable of detecting residues of dighyale was used to evaluate
the effectiveness of theystem 83 Plus'water rinses that follow chemical immersion. (During
testing, two water rinses followed high-level disinfection.) Atexdiltration assembly that
includes a 0.1 micron 510(k)-cleared bacterial filter was conneotéide System 83 Pluso
produce bacteria-free rinse water during testing.

A. Glutaraldehyde: Cidex (14-day alkaline glutaraldehyde solution) was used duritigges
of the System 83 PlusTesting using another high-level disinfectant/sterilant (LGS)
unnecessary, because similar reductions in bioburden and microorgavosidsbe expected,
provided the LCS is specified for high-level disinfecting flexibledoscopes and is used in
accordance with its labeling claims, published guidelines, and the medieduliger

B. Positive control, test instruments“Positive controls” were used during simulated in-use
testing, to ensure that the measured log reductions were not drigéaict or chance, but to the
effectiveness of theSystem 83 PlusPositive controls are endoscopes that are artificially
inoculated with microorganisms but that amet exposed to the cleaning or high-level
disinfection and, therefore, remain contaminated.

Positive controls confirm successful contamination of each of the eskdscsurfaces and are
used to determine the number of microorganisms that can be removextavered from each
of the endoscope’s contaminated surfaces using specific and présaibpling techniques, as
required to calculate a log reduction.



Test endoscopes are also atrtificially inoculated with microorganidmas, unlike positive
controls, these endoscopa® exposed to cleaning and high-level disinfection. Comparison of
the number of microorganisms remaining on each oftéisé€ endoscope’s surfaces to the
number of microorganisms recovered from each of the respectiviivgposontrol's
(contaminated) surfaces permits calculation of an average thgtien foreach surface. In
general, the greater the log reduction, the more effective the decontampraitess.

To account for statistical variance, data fronte8t endoscopes (i.e., 3 test replicates) were
collected to calculate an average log reduction (n=3) achievékel8ystem 83 Plukr each
contaminated surface. The average log reduction achieved during asle phase was
determined by comparing for each endoscope surface the numberaednganisms, measured

in CFUs or colony forming units, recovered from the “positive congaltioscope’s surfaces to
the average (n=3) number of microorganisms (also measured in) C&ddsered from each
respective washed surface of the thestendoscopes (Table 2). The same principle was used
to determine the average log reduction achieved during high-level disanfecti

C. Mycobacteria:Because of their clinical significance and high resistancejtedl chemical
sterilants/disinfectants (LCSs), resistant mycobacteriieiinof bacterial endospores) are used
during simulated in-use testing to evaluate high-level disinfefactiveness. These same
organisms were also used as markers to evaluate cleanirgjivefiess. All tests were
performed by an independent laboratory in accordanceGatd Laboratory Practices

D. Washing: The effectiveness of the wash phase ofSstem 83 Plus/as evaluated under
worst-caseconditions by inoculating several endoscope surfaces—specifically, edmhsidi¢-
viewing duodenoscopemiternal channels, the biopsy port, air/water valve cylinder and
suction valve cylinder,the exterior of thénsertion tube, and thesuction valveandair/water
valve—with approximatelyone hundred millioncolony forming units per milliliter (or, 0
CFUs/mL) of Mycobacterium terraean organism similar in its resistance to LCSs as the
causative agent of tuberculosis. These resistant microorganisrasmised with an organic
soil that included bovine serum, to simulate contaminated patient debris (i.e., bioburden).

3 The tests performed to evaluate washing effectiveness wdoenped usinglergal 800,

an ultrasonic (alkaline) deterge@ontact Custom Ultrasonics, Inc. before using another type

of detergent. Use of an un-tested detergent is not recommended and fetayclagning
effectiveness. Independent data substantiating the advertised claimssbf emzymatic
detergents have not been published. See page 3 for more information about acceptable
detergents.

E. High-level disinfection: Similarly, the effectiveness of the high-level disinfectdrase of

the System 83 Pluwas evaluated underorst-casdesting conditions. Each of several surfaces
of a duodenoscope were inoculated with C&FUs/mL ofMycobacterium terraes described,
above, for evaluating theystem 83 Pluswash phase. Glutaraldehyde (Cidex) was used during
testing. Water and more than a liter of calf's blood serum \@dded to this solution of
glutaraldehyde, to simulate worst-case reuse conditions, and to réueicdisinfectant’s
concentration (as usually occurs during high use or near the disinfectantaierpiate).

F. Water rinse: The effectiveness of theystem 83 Pluswater rinse phasesthat follow in
sequence the high-level disinfection phase was evaluated using ansiammichnique, to
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determine whether these water rinses reduced to safe leyeigutaraldehyde that might have
remained on the endoscope’s surfaces after high-level disinfediwa.water rinses instead of
three were used during testing.)

G. Criteria of acceptability: The criterion of acceptability of a cleaning process requires
demonstration of at least a 99.9% (or 3 log) reduction of the imitredunt of contamination
each of the endoscope’s surfaces. Bystem 83 Plus’svash phase, therefore, would be
deemed successful and the criterion of acceptability foainolg would be satisfied if it
achieved, foreachinoculated site per the patent’s requiremeatsaverage log reduction of
resistant mycobacteria of at least 3.

Similarly, the criterion of acceptability of a high-level siifection process requires
demonstration of at least a 6 log reduction of initial amount of oan&tion each of the
endoscope’s surfaces. TBgstem 83 Plus’Bigh-level disinfection phase, therefore, would be
deemed successful and the criterion of acceptability for high-ldisinfection would be
satisfied if it achieved, foeachinoculated site per the patent’s requiremeaitsaverage log
reduction of resistant mycobacteria of at least 6.

And, the criterion of acceptability of a water-rinsing procesgiires that only a safe level of
glutaraldehyde be detected on the endoscope’s surfaces afteretomplf the water-rinse
phase that follows high-level disinfection.

H. Sampling, microorganism recoveryThe final number of viable mycobacteria (if any)
remaining on each of the several aforementioned endoscope surfaesxabsure to the
System 83 Plus'wash phase and, performed separately, its high-level disinfeutase was
determined by aseptically flushing with sterile water thdoscope's internal channels, biopsy
port, and air/water and suction valve cylinders and separately (epticafly) collecting the
effluent from each surface. Each endoscope channel was flushea vathhme of sterile water
equal to three times the channel's void volume. (For comparison, the @pelesaccessible
surfaces were also sampled using a sterile brush. These elaitat ancluded in the Tables 2, 3,
and 4, below.) The collected effluent for each surface was cultapadately, and the number
of viable mycobacteria was counted for each endoscope surfacegrimidetthe log reduction
achieved by th&ystem 83 Plufor eachendoscope surface. For both the cleaning phase and the
high-level disinfection phase, this sampling procedure was tep&atimes, allowing for the
calculation of an average log reduction for each endoscope surface.

Results: The results of thevash phaseof the System 83 Pluare displayed iTable 2. The
data show that th8ystem 83 Plusatisfies this test’s criterion of acceptability (achigvan
average log reduction of at least 3 on each of the endoscopeises)rfThese data also show
that the average log reduction achieved on each surface is corep@argbé., not inferior to)
the published log reduction achieved during manual cleaning. Unlike mafesning,
however, which is inherently variable, tHgystem 83 Plus’svash phase is automated,
standardized, and validated.

A similar set of calculations was performed to evaluateetffectiveness of th&ystem 83
Plus’s high-level disinfection phase (ho manual pre-cleaning or automated washing). These
results, which are displayed ihable 3, show that theSystem 83 Plusatisfies this test’s
criterion of acceptability (achieving an average log reductiontdéast 6 on each of the
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Number of CFUs Average number (in
Endoscope recovered from CFUs) recovered Average
surface, site the positive from the washed log 1o reduction
control’s surface surface
Channels, biopsy 1.5 x 10° 5.6 x 10° 3.4
port, valve cylinders
Insertion tube 6.1 x 10’ 2.3x10° 4.6
UGN TENE, 3.2 x10° 2.4 % 10° 4.0
air/water valve

Table 2: Thecleaning data during simulated in-use testinthese data (column 4) indicgte
that the criterion of acceptability of a cleaning processdarBore log reduction) is satisfigd.
CFUsin Table 2refer tocolony forming units

endoscope’s surfaces), save for the endoscope’s suction and air/vhagsr(Vable 3). (Refer
to Table 3 and its associated footnote.)

If no precleaning is performed, the System 83 RMasher-Disinfectorcan be expected to
achieve a final log reduction of approximat8élyogsin the endoscope’s chaneelthe sum of
the average log reductions achieved separately for automvasding (3-4 logs Table 2) and
for automatedhigh-level disinfection (6 logs Table 3), because th8ystem 83 Plus\wash and
high-level disinfection phases are separate standardized phasegerate in sequence, one
after the other. These data are displayebaible 4.

No residues of glutaraldehyde were detected on the endoscopehafteystem 83 Plus’s
terminal water rinses (data not displayed), satisfying theeriwater test's criterion of
acceptability. Also, no microorganisms or bacterial biofilmsenbatected in any of tHgystem
83 Plus’sinternal components (e.g., plumbing lines, solenoids) during worst-case testing.

Discussion: Tables 2, 3and 4 demonstrate that th8ystem 83 Plus(l) automates and
standardizes the wash, high-level disinfection, and water rinse ph@seachieves a log
reduction during automated washing equivalent to (i.e., not inferior t)uah cleaning;
(3) achieves (at least) a 6 log reduction of mycobacteria dingiylevel disinfection under
worst-caseconditions; and4) may permit the safe use of 2% glutaraldehyde at an isiome
time of 20 minutes (as opposed to 45 minutes) at room temperatuchigvea high-level
disinfection (refer to: Muscarella LF. Soaking endoscopes in 2%argldehyde for 20
minutes.Am J Infect Control998 Apr;26(2):153-5).

All simulated in-use tests were performed using a patented deuaateon protocol (U.S.
Patent No. 6,428,746) that compares the number of microorganisms rectreeneseveral
different surfaces of positive controls (which, if the recovdficiency is 100%, equals the
number of microorganisms atrtificially inoculated onto the endoscapelsiple surfaces)—
remember that positive controls are instruments thahatrexposed to cleaning or high-level
disinfection—to the number of microorganisms remaining on each of teggective surfaces
after exposure of théestendoscopes to either cleaning or high-level disinfection, depending on
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Number of CFUs Average number (in
Endoscope recovered from CFUs) recovered Average
surface, site the positive from the high-level log 10 reduction
control’s surface disinfected surface
CIrEInnels, D)y 1.5 x 10° 1.9 x 10° 6.0
port, valve cylinders
Insertion tube 6.1 x 10’ 6.9 x 10? 7.6
SO WS, 2.9 x 10 3.5x 10° 4.2
air/water valve

Table 3: Thehigh-level disinfectiondata during simulated in-use testirnihese data (colun{n
4) indicate that the criterion for acceptability of a high-ladisinfection process (a 6 or mgre
log reduction) is satisfiel.CFUsin Table 3refer tocolony forming units

which is under evaluation. For the endoscope to be considered cleaned or high-leestedsinf
this patented protocol requires that the necessary log reductiahiegex, not just for one of
the instrument’s several surfaces, but ratherefach of the endoscope’s several inoculated
surfaces, including its exterior, both valves, and each internal channel.

In contrast to this patented protocol, ASTM’s published simulateaséndecontamination
standards for cleaning and disinfection (and sterilization) aredyaot on the patienteer site
paradigm, but rather on ASTM'ger instrumentparadigm, which does not require that the
necessary log reduction be achieved adh of the endoscope’s several surfaces. Ties
instrumentparadigm is significantly less rigorous than ther site paradigm and can yield
false-negative results that erroneously suggest that an unsuccessful igreffessive.

For example, in contrast to the patent, ASTM’s criterion of aetdpy for high-level
disinfection requires achieving an average log reduction of sttean only one, as opposed to
each, of the endoscope’s surfaces. As a result, provided the reqginetilection is achieved
for just one of the instrument’s several surfaces, ASTM'’s stdadieem the decontamination
process effective for the entire instrument, even though severtideoinstrument’s other
surfaces might be heavily contaminated after exposure to the dmawaiian process under
evaluation. The distinction between this patented protocol and ASTM’'snt@euination
standards is profound. Use of a protocol that complies with the “per site” paradigm is
essential to evaluate the effectiveness of a decontamination grécesnsure patient safety,
and to avoid erroneous conclusions based on false-negative results.

f During this set of simulated in-use tests, the eofration of glutaraldehyde was measured and detednto be
less than 1.0%. This concentration is well belo8%,. the minimum effective concentration (MEC) of
glutaraldehyde that is recommended by the FDA. &fsglutaraldehyde at a concentration below 1.0%daxp
why during testing the average log reduction regmbih Table 3 for the endoscope’s valves was b@oifthese
tests had been performed at a 50% higher glutdrgifieconcentration of 1.5%, then the data woulcetdamon-
strated a significantly higher log reduction of rolgacteria than 4.2 logs (i.e., greater than 6 |dhsyeby satisfy-
ing the 6 log requirement for high-level disinfecti This conclusion was confirmed by subsequertintgs
(see ‘Section 7).
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Endoscope
surface

Total Average
log 10 reduction

Channels, biopsy port,

valve cylinders

Wash: 3.4; High-level
disinfection: 6.0
Total =9.4

Insertion tube

Wash: 4.6; High-level
disinfection: 7.6
Total = 12.2

Suction valve,
air/water valve

Wash: 4.0; High-level
disinfection: 4.2

Total =8.2

Table 4: Combinationof thecleaningandhigh-level disinfectiondata.

Remember that all of the simulated in-use tests performed dualdgtion testing of the
System 83 PluéTables 2, 3, and 4) used the patented simulated in-use protocolworder
caseconditions. A greater log reduction than displayed in these tabetd, therefore, be
expected in the clinical setting for a number of reasons including:

manual pre-cleaning, which is reported to reduce the bioburden on thexepd by
approximately 3-4 logs (i.e., 99.9% to 99.99%) and is recommended by alcepeos
reprocessing guidelines, was not performed prior to evaluation &ytem 83 Plus’s
automated wash phase or high-level disinfection phase; and

the solution of glutaraldehyde used during testing was at a concentrationlb@ow
(refer to the footnote on the bottom of page 12). Ordinarily, the caoatent of
glutaraldehyde is monitored in the clinical setting and is 1.5% or higher.

Additionally, more favorable results would be expected when reprogessdoscopes that are
simpler in design—and, therefore, easier to clean and high-levefedisi-than the complex
ERCP duodenoscope used during these simulated in-use tesSe¢toea 7)

A. Managing risk: The data displayed in Table 2 suggest that the automated cleaning provided
by the System 83 Plusnay reduce the risk of disease transmission in the event thaffa s
member was overburdened and failed to manually pre-clean altheof endoscope’s
contaminated surfaces as prescribed by published guide@hesning is the first and most
important step in any instrument processing proto@dithout subjecting the instrument to a
thorough cleaning process, the likelihood that any disinfection orizttioh process will be
effective may be significantly reduced. (Note that tBgstem 83 Plugs intended to
complement, not replace, manual pre-cleaning.)

Moreover, provided the endoscope is manually pre-cleaned in accordatihcgublished
guidelines reducing the bioburden by approximately 3-4 logs, Skstem 83 Plus’s
compensational and standardized automated cleaning phase, whithalgseleduces the
bioburden on the endoscope by approximately 3-4 logs, would be expectednhizmnitie risk
of disease transmission in the event that high-level disinfectaanonly marginally achieved,
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as might occur when the disinfectant’s concentration is not pyopenhitored and is found to
be below its ‘minimum effective concentration’” (MEC) during roat use. (Refer to:
Muscarella LF. The risk of disease transmission associated with inadedisatéection of
gastrointestinal endoscopes. J Hosp Infect 2006 Jul;63(3):345-7.)

B. Endoscope’s air/water, suction valve3he simulated in-use patented protocol used to
evaluate the effectiveness of tBgstem 83 Plusequires the contamination of, among other
endoscope surfaces and sites, the endoscapkister valve andsuction valve."

3  The labeling of some models of AERs or systems acknowledgedititations and their
inability to reprocess the endoscope's reusable suction valves amatexin/alves, requiring
instead that these valves be reprocessed manually, in accerdéh the healthcare facility’s
policies and procedureSuccessful reprocessing of both of these valves (assuming they are not
disposable) is essential to the evaluation of the effectiveness éfEghyr system. Failure

to reprocess both valves may result in ineffective reprocessing and diseasessamsm

C. Monitoring the rinse water: The System 83 Pluss designed to be used with a water
filtration assembly that includes a 0.1 micron bacterial rfilgut, while 0.1 or 0.2 micron
bacterial filters improve the microbial quality of the rinsatev, they are not fail-safe, and over
time they can become worn and stressed and allow bactemakaoatross their membrane,
resulting in re-contamination of the rinse water and the rinsedimsnt. Only when new and
under ideal conditions might a bacterial filter produce “bacfee@’ rinse water. Drying the
endoscope after reprocessing is necessary, neverthelesgdtirespf whether the rinse water
is filtered, because re-contamination of the rinsed instrumentesait in an increased risk of
disease transmission. “Sterile” water cannot be produced in a healthcare setting by filtering
tap water through a 0.2 micron bacterial filter. Among other requirementyribauction of
sterile water requires a sterile (e.g., class 100) environmeastjlestplumbing, and steam
sterilization prior to filtering the water across the 0.2 micron filter.

Although rarely considered, it is arguably necessary to microboalhg monitor the rinse
water's microbial contentindeed, the rinse water is the Achilles’ heel of endoscope
reprocessing, and the “quality” of an reprocessed instrument is limitecy can only be as
good as, the microbial quality of the water used to terminally rinseirteeument after
chemical immersion, whether reprocessing the instrument manually orarsiAgR or liquid
processing systenContaminated rinse water yields contaminated instruments, irrespexdtive
the potency and effectiveness of the liquid chemical sterilant/disinfectant.

But, the rinse water used during endoscope reprocessing is notlltypmonitored
microbiologically, and, therefore, its microbial quality and endotogintent are rarely known,
making the outcome of the rinsed instrument (e.g., high-level disgafe@lso unknown.
Assurances that the endoscope was successfully high-level disimfietdeztilized” cannot be
made if the rinse water is not microbiologically monitored and its microbial quality unknown.

T The simulated in-use testing protocols used by somarufacturers fail to evaluate how effectivelyith&ER
(or “system”) can reprocess the endoscope’s suetiwhair/water valves, even though both are integyrmpo-
nents of the endoscope. Without the data to demategthat both of these valves can be successipisocessed,
the effectiveness of the AER (or “system”) wouldibeloubt. Indeed, the literature contains repddcumenting
nosocomial infections linked to inadequately repssing endoscope valves.
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Moreover, routinely monitoring the rinse water used during endoscopecespiog is
important, among other considerations, to determine when the bacterial filtgmsibg to fail
and to allow bacteria to pass, resulting in re-contamination ohth@seope and the need for its
prompt replacement. Relying solely on a pre-determined pressufiergracross the bacterial
filter's membrane (e.g., 25 PSI)—or an automated visual or aunlild@&gnostic alarm—as the
gauge for determining whether the bacterial filter requieggacement is inadequate. Without
microbiologically monitoring the rinse water and its microbial copté¢he outcome of the
instrument and the validity of the AER’s (or system’s) lalt&iihts to disinfect or “sterilize” an
instrument is in doubt. ( For a detailed discussion of monitoring the rinse water, refer to:
Muscarella LF. Application of environmental sampling to flexible endps reprocessing: the
importance of monitoring the rinse watkrfect Control Hosp Epidemi@002 May;23:285-9.)

Conclusion: A unique simulated in-use patented (U.S. Patent No. 6,42&7a@téxol was used

to evaluate the effectiveness of tBgstem 83 Plus Data acquired during testing using this
protocol (as well as during clinical in-use testiangd process-parameter testing) validate the
System 83 PlusVasher-Disinfectofor the effective washing, high-level disinfecting, and water
rinsing of one or two flexible endoscopes at a time.

7. Additional Post-Market Data: The cleaning and high-level disinfection of:
bronchoscopes double channel colonoscopes ERCP duodenoscopes,
Gl endoscope suction and air/water valves hysteroscopes cystoscopes

A. Introduction: Custom Ultrasonics often receives requests from healthcaliédaasking
whether theSystem 83 Plusffectively reprocesses flexible endoscopes other than thexPenta
ERCP duodenoscope used during simulated in-use testing described abbwas Sdgmpus
ERCP side-viewing duodenoscopes, double channel colonoscopes with an awsateryet,
laryngoscopes, hysteroscopes, and cystoscopes, as well asttbe and air/water valvesf
different models of gastrointestinal (Gl) endoscopes (and of bronchoscopes).

These requests appear to be a result of discussions, correspondepecslishdd manuals that
indicate that several AERs or liquid process systems marketh@ U.S. are contraindicated
for reprocessing some of these types of endoscopes and their. ¥a\eesesult, the operator’s
manuals of these AERSs (or systems) instruct users to mamejilycess these endoscopes and
their valves in accordance with either the healthcare fdsilityn policies and procedures or
the endoscope manufacturer’s instructions.

Such labeling indicates that data showing that every AER (oemysbn the market can
reprocess these types of endoscopes and their valves are |dekilge to publish data
demonstrating the effectiveness of an AER (or system) for repiruges) endoscope’s valves
would call into question the effectiveness and labeling of the AER (or system).

B. Olympus 140 series ERCP duodenoscopds: response to requests from healthcare
facilities to complement the studies previously performed usingnga® ERCP duodenoscope
(Tables, 2, 3 and 4, above), Custom Ultrasonics in the winter of 2001 pedf@rseries of
additional simulated in-use tests using a patented protocol (Ué&htNa. 6,428,746) under
worst-caseconditions. During these tests, an Olympus 140 series ERCP duodenasodpé (
type: JF140) was used, to evaluate the effectiveness @ystem 83 PlusA high-pressure
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pump was used to irrigate the endoscope’s elevator-wire channelaffaion, SporoX II, a
hydrogen peroxide-based liquid sterilant/disinfectant, was useshthsif glutaraldehyde. This
sterilant was reduced to its minimum effective concentralid&Q) of 6.0%. The endoscope
was neither manually pre-cleaned nor automatically cleaned ube@gystem 83 Plus’s
ultrasonic wash phase prior to high-level disinfection. Simulatadéntesting was performed
using a chemical immersion time and temperature of 15 minutez5{aC), the label’'s 30
minute label claim at room temperature notwithstanding. Data sroest replicates (instead of
the usual 3) were collected.

The results demonstrate that thgstem 83 Plusuccessfully high-level disinfects not only all
of the endoscope’s internal channels, includthg elevator-wire channe] but also the
endoscope’suction and air/water valves. (Again, these results were obtained without any
manual or automated cleaning.) Because manual pre-cleaningstaniard of care and shown
to reduce the level of bioburden by approximately 3-4 logs, a &ignify greater log reduction
would be expected if, in addition to high-level disinfection, the endoscepe manually pre-
cleaned and cleaned using Bystem 83 Plusgautomated wash phase.

If there is any concern or doubt that) the System 83 Plusas properly reprocessed
the endoscope and its suction channel, andi)rtije System 83 Plubas been properly
maintained or is operating properly, then it is recommended that the enddseopanually
reprocessed in accordance with SGNA's guidelines and the instructionglguoby the
endoscope manufacturer.

C. Olympus 160 series colonoscopeaSustom Ultrasonics in the spring of 2002 performed
more tests undeworst-case conditionge.g., no manual pre-cleaning) using a simulated, in-use
patented (U.S. Patent No. 6,428,746) protocol to evaluate the effectivenbesSygktem 83
Plus for reprocessing the Olympus 160 series colonosdopedel type: CF-Q160L). In
addition to other surfaces, attention during this test focused on #aiefhess of th&ystem

83 Pluson the suction valve and air/water valve and inside the auxikatgr jet channel. A
high-pressure pump was used to irrigate the auxiliary watech@nnel. These tests were
performed using Tergal 800 during a 3 minute automated wash phase amdldgiyde at a
concentration of 1.5% during a 20 minute automated high-level disinfection phaSeCat 25

The results of these tests demonstrate that during its autbmagh phase theystem 83 Plus
reduces the number of microorganisms on the colonoscope’s suction vadivatesivalve, and
auxiliary water jet channel by more than 3 logs (i.e., 99.9%). Caimplef the System 83
Plus’s entire cycle, which also includes high-level disinfection, resuttesiore than a 6 log
reduction of resistant microorganisms for each of these surfaces.

These data suggest that a 20 minute immersion time for gtighyale may be adequate
to prevent disease transmission provided the endoscope is first stiligeatstandardized and
automated cleaning phas@&efer to: Rutala WA, Weber Dihfect Control Hosp Epidemiol
1995 Apr;16(4):231-5.)

D. Bronchoscopes:Custom Ultrasonics, Inc. in the summer of 2003 performed more tests

underworst-caseconditions (e.g., no manual pre-cleaning) using a simulated, in-usetquit
(U.S. Patent No. 6,428,746) protocol to evaluate the effectivenebe Siystem 83 Plufor
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reprocessing bronchoscopes. A Pentax bronchoscope (model type: EB-1970Rgrdad
colonoscope (model type: EC-3870LK) were simultaneously reprocessedssess the
effectiveness of th&ystem 83 Plusvhen reprocessing two endoscopes at a time. A high-
pressure output were used to irrigate the colonoscope’s forward yeatehannel. The
endoscopes’ other channels were reprocessed using§ystem 83 Plus’standard pressure
outputs. These tests were performed using Tergal 800 during a 3 rairtateated ultrasonic
wash phase and glutaraldehyde at its minimum effective coatientr(or, MEC) of 1.5%
during a 45 minute automated chemical immersion phasée &t.25

The results of these tests indicate that Bystem 83 Plusuccessfully reprocesses the
bronchoscope, including its suction channel, reusable suction valve, and biop$egause
the simultaneous reprocessing of a bronchoscope along with a colonosdupk is a
significantly more complex endoscope than a bronchoscope, did not adwedfsetythe log
reduction achieved for any of the bronchoscope’s surfaces, thests resggest that two
bronchoscopes can be reprocessed at the same time usBygtd@m 83 Plus

E. Double-channel colonoscopes, ENT endoscopmsi hysteroscopes Custom Ultrasonics
in July, October, and December of 2004 performed a series of sithulabse tests using its
patented (U.S. Patent No. 6,428,746) protocol to evaluate the effectivenbesSgstem 83

Plus for reprocessing a Pentaouble-channel colonoscopémodel type: EC-3870TLK; [70
series]), a PentaENT endoscope(naso-pharyngo-laryngoscgpémnodel type: FNL-10AP;

single channel), and an Olympus/steroscope (model type: HYF XP1). None of the
endoscopes were manually pre-cleaned prior to automated reprocessing.

In addition to other surfaces, attention during these tests focusée omost difficult surfaces

to reprocess, including: (a) the double-channel colonoscope’s airtatenels, forward water

jet channel, suction valve, air/water valve, suction valve housing,asévwalve housing,
biopsy caps, and check valve; (b) the ENT endoscope’s working chamukl{ca the
hysteroscope’s working channel. To complement the results of preesiss the effectiveness

of theSystem 83 Pluwas evaluated for reprocessing the suction valve and air/wéterofaan
Olympus 160 seriessl endoscope. No more than two of these endoscopes were reprot¢essed a
one time in the&System 83 Plusisrocessing chamber during this series of tests.

The System 83 Plus’shigh-pressure pump was used to irrigate the double-channel
colonoscope’s forward water jet channel (1.15 mm), the ENT endosocmpeing channel
(2.2 mm), and the hysteroscope’s working channel (1.15 mm). The endosuity@ehannels
were reprocessed using ti8ystem 83 Plus'standard pressure outputs. These tests were
performed using Tergal 800 during a 3 minute automated wash phase and glutaraldaltgde at
concentration of 2.0% during a 45 minute automated chemical immersion phaS€at 25

Additionally, both the Pentax and Olympus Gl endoscopes’ suction andiair/valves were
reprocessed using a valbbock adapter. Also, a cylindricalurbo-tube adapter was used to
reprocess the endoscopes’ biopsy port caps, check valves, and other endmsuppitents. A
modified door clampadapter, manufactured specifically for attaching to and covering the
suction and air/water valve housings of Gl endoscopes, was used dusegtéses. This
adapter’s rubber fixture was designed to allow the reprocefisidg to leak out from inside

the Gl endoscope, to ensure complete contact of the reprocessingvithidse internal walls

of these two valve housings during automated reprocessing.
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The results of these tests indicate that3fistem 83 Plusuccessfully high-level disinfects (i.e.,
achieves more than a 6 log reduction of mycobacteria) the Pé@tarries double-channel
colonoscope’s air/water channels and forward water jet channele(has its suction channel

and exterior surfaces); the ENT endoscope’s working channel; ahgsteeoscope’s working
channel. The suction and air/water valves of both the Pentax colonoscope and the @Q66npus
series Gl endoscope were successfully reprocessed using theudégtkr. The double-channel
colonoscope’s suction valve housing and air/water valve housing weresultgesprocessed

using the modified door clamp adapter. This endoscope’s two biopsy caps and check \alve wer
successfully reprocessed using the turbo-tube adapter.

F. An important paradigm for testing endoscopesAs displayed throughout this booklet,
Custom Ultrasonics has published data that show the effectivendss Sstem 83 Plufor
reprocessing a number of different types of endoscope models, endosomgse ant other
types of detachable endoscopic components. Custom Ultrasonics beheses data are
unrivaled. Provided, among other considerations, the correct channel-tubptgradae used
during reprocessing to connect the flexible endoscope properly 8y#tem 83 Plysand fluid

flow through each channel has been confirmed, these published data cad be neasonably
conclude that th&ystem 83 Plusan effectively reprocess endoscopes that are less complex—
that is, feature internal channels that are shorter in length iaed w diameter and, therefore,
pose less impedance to flow and are less formidable to reprocess—than an ERCP dopeenos
or a double-channel colonoscope, two types of endoscopes thaydteen 83 Plukas been
shown to effectively reprocess. The same rationale can bBenaaly applied to the suction
valve and air/water valve of a new endoscope model. (New endoscopel draratee designs
may warrant additional testing before any reprocessing conclusions camie) dra

Although nothing replaces the collection and publication of simulatedeindeta, review of

the specifications and dimensions of a new type, model, or serftsxible endoscope may
provide the number, length, and diameter of the endoscope's internal sh&uwomparison of
these specifications and dimensions to those of the channels of enddscopkeEh Custom
Ultrasonics has on file and has published simulated in-use datalltygoavides sufficient
information to draw reasonable and appropriate conclusions about dutiveffiess of the
System 83 Plusor both cleaning and high-level disinfecting the endoscope type, model, or
series in question. (Discussions between Custom Ultrasonics anddibgcepe manufacturer
may be necessary, to ensure proper adaptation and connection nfdseope to th&ystem

83 Plusas required for adequate reprocessing.)

By way of an example, the length and inner diameter of the wpdtiannel of the Olympus
cystoscope(model CYF-4 [no suction valve or air/water valve]) is 380 mm andniw
respectively. Comparison of these dimensions to, for example,rigyi land inner diameter of
the forward water jet channel of the Pentax double-channel colonofEQpa870TLK), a
channel that(1l) Custom Ultrasonics, Inc. has tested and published data demonstleding
reprocessing effectiveness of tBgstem 83 Plutsee above), and?) is significantly longer
than 380 mm in length and considerably narrower in inner diametethanm, respectively,
and, therefore, is more formidable to reprocess, yields the rédsaoaclusion that thBystem
83 Pluscan both clean and high-level disinfect the wider and shorter wodkiagnel of a
flexible cystoscope. (Data on file show that tBgstem 83 Pludoth cleans and high-level
disinfects the auxiliary water jet channel of the Olympus 160 series KBBQ colonoscope.)
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Instead of simulated in-use data, other manufacturers may havle enebisurements of the
pressuresand flowsthrough the internal channels of different flexible endoscope typadels,
and series. (Or, alternatively, these manufacturers may havéeomitrobiological data
collected using ASTM’s decontamination standards, which are prdia¢éseenegative results).
Pressure-flow data alone are inadequate and prevent drawiitlg ceaiclusions about the
effectiveness of an AER (or system) for reprocessing flexdndoscopesFor example,
pressure-flow data cannot be used to draw conclusions about the effectioéraas AER (or
system) for reprocessing an endoscope's air/water valve or suaioe, which are both
integral components of a Gl endoscope.

Custom Ultrasonics, Inc. is always updating its files and publisiéwgdata using its patented
simulated in-use decontamination protocol that validate the effeesgenf the System 83 Plus
Washer-Disinfectorfor reprocessing newly introduced types, models, and series xablde
endoscopes, including their complex valves. The list of endoscopes for \Whistom
Ultrasonics, Inc. has published efficacy data grows each year.

8. Installation requirements

WATER SUPPLY: Requires dedicated 1/2" hot and cold water supply lines with
shut-off valves and 3/4" male garden hose adapters
Recommended water pressure: 40 - 50 PSI (with a wateoflow
approximately 8-10 gallons/minute)
Required water temperature: 165 113 F
Required water quality: potable tap water

WASTE DRAIN: Requires for each reprocessing chamber a 2" diameter standpipe

that is 18" above floor level (some models of 8ystem 83
Plus™may have more than one reprocessing chamber)

WATER FILTRATION : Filtered water is used during rinsing. The water filtration

assembly is steam-autoclavable and includes a sediment

filter (pre-filter; 5.0 micron) in-line with a 510(k)-cleared
bacterial filter (post-filter; 0.1 micron) for both hot and cold
water lines.

ELECTRICAL : A dedicated electrical receptacle: 110 volts, 20 amp, 60 Hz for
each reprocessing chamber

* k k k%

" Certain variations to these requirements may beired| and acceptable.
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filter (cont.)
0.2 micron bacterial, 6, 14, 15, 19
5.0 micron (sediment), 1, 3, 6
25 micron (sediment), 1, 3, 6
forward water jet channel, 17, 18,
See auxiliary water jet channel

Index of Terms

A

Achilles’ heel, 14
AER, See automated endoscope
reprocessor

automated endoscope reprocessor G
(AER), 4, 14, 15,19 ) )
air compressor, 7 gastrointestinal (Gl) endoscope, 14, 15,
17,18, 19

all channel irrigator, 5
American Society for Testing and

Materials,See ASTM
ASGE, 1
ASTM, 2,12, 19
auxiliary water jet channel, 5, 6, 16, 18,

See: forward water jet heater, 3, 7
hemodialyzers, 6
hepatitis C virus, 1
hysteroscope, 15, 17, 18

glutaraldehyde, 8, 9, 10, 11, 13, 16, 17
Good Laboratory Practices, 9

B

bacteria-free water, 1, 3, 4, 6, 8, 14
bacterial biofilms, 11 |
bioburden, 1, 8, 9, 13, 16
biopsy cap, 17, 18

biopsy forceps, 3

biopsy port, 2, 3, 4, 9, 10, 17
boil-water alert, 6

impedance, 18

ineffective reprocessing, 2, 5, 6, 7, 14
installation requirements, 19
isopropyl (70%) alcohol, 7

boot, 5
bronchoscope, 1, 2, 15, 17 L
C laryngoscope, 15, 17

LCS,1,2,3,5,7,8,14
channel-tubing adapter, 4, 5, 6, 7, 18 liquid chemical sterilant/disinfectant,
chromatographic device, 8 SeelCS
class 100 environment, 14 liquid processing system, 14
clinical in-use data, 7

colonoscope, 1, 5, 15, 16, 17, 18 17,18
double channel, 15
criterion of acceptability, 10, 11, 12 M

cystoscope, 2, 15, 18
managing risk, 13
D manual pre-cleaning, 1, 7, 8, 10, 13, 16
detergent, 1, 2,3,5,7,8,9
drying cabinet, 7
duodenoscope (ERCP), 2,5, 8, 9,

MEC, See minimum effective concentra-

tion
MiniFlex, 1, 2

13, 15, 18 17
monitoring the rinse water, 14, 15
E monitoring the disinfectant’s concen-
tration, 13, 14
effluent, 10 monitoring the disinfectant’s temperature,

mycobacteria, 1, 9, 10, 11, 18
Mycobacterium terraed
Mycobacterium tuberculosid

O

elevator-wire channel, 5, 6, 8, 16
endotoxin content of water, 14
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