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PEROXIDE VAPOR CONCENTRATION
IN AND AROUND, THE,
AMSCO HYDROGEN PERDXSDE, STERILIZER'
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INTRODUCTION

Human exposure to hydrogen peroxide vapors might occur in only two situations
during operation of the AMSCO Hydrogen Peroxide Sterilizer:

1. At completion of ths cycle, when the door is opened and the load removed,
2. If the cycle is interrupted, and the sterilizer opened, after hydrogen
peroxide has bean injected into the sterilizer.

In practice, the second situation is equivalent to the first, because the auto-
matic controller performs the same peroxide purging steps whether the cycle is
interrupted or completes normally.

Other conceivable situations will not result in human exposure to hydrogen
peroxide vapors. Leaks in the chamber are not a hazard because the sterilizer
is operated at subatmospheric pressure. Air could leak into the sterilizer, but
nothing would leak out of the sterilizer. Peroxide vapors might conceivably
pass through the vacuum pump and into the room aill However, our experience has
been that most of the water vapor is condensed and collected in the pump. Since
hydrogen peroxide is about an order of magnitude less volatile than water, it is
hard to imagine that any significant amount of hydrogen peroxide could pass
through the pump. Even if some did pass through, it would probably be absorbed
in the paper filter element at the pump vent.

To illustrate the range of exposure levels possible, concentrations have bean
calculated which might exist inside the closed chamber and in a hypothetical
1000 ft* unventilated room into which the sterilizer is vented.

THE STERILIZATION CYCLE

The current AMSCO Hydrogen Peroxide Sterilizer has an internal volume of 49 L
(1.7 ft?) and operates at an internal temperature of about 64 °C (147 °F) and an
absolute air pressure of 10 am Hg. Sterilant injection is controlled by chamber
pressure. Injection ceases when the combined partial pressures of peroxide and
water vapors, and air, reach 45 sm Hg. The maximum concentration of peroxide
vapor inside the closed sterilizer will not excead 11 mg/L. If air were allowed
to fill the chambar to atraspheric pressure, without prior evacuation of the
peroxide, the 11 mg/L peroxide vapor would translate to 8,940 ppm (v/v) inside
the chamber. The cycle finish includes three air fill and evacuation sequences,
which reduce the peroxide vapor concentration in the chember by a factor of
aboui 0.000225. The evacuation steps draw the peroxide and water vapors out of
the chamber and into the vacuum pusp, where the vapors condense and mix with the
vacuus pump oil. Much of the peroxide harmlessly decomposes to water and

Operator Exposurs 2
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If the load is cooler than 64 °C, some: conderisation of percx{de vepors may
occur, resulting in the injection of additional ANSCO: llydrogen Puroxide Steri-
lant to reach the required pressurs rise. Experience has shown that about 13 mg
hydrogen peroxide is injectad per liter of chamber volumse when & full load s
initially at room tempersture. For the purpose of worst-case illustratiomn, 15
mg/L will be used.

EFFECT OF AIR FILL AND EVACUATION STEPS

Filling the chamber with air, then evacuating to a low pressure reduces the
peroxide vapor concentration by a factor equal to the ratio of the evacuated and
full pressures. Repetition of fill and evacuation sequence reduces the peroxide
concentration by the same factor each time. The final concentration is

cg=¢, *d
where Cf = the final peroxide vapor concentration,
c = the initial peroxide vapor concentration,
d = the dilution factor (evacuated/full),
y = the number of repeat fill and evacuation steps.

For the AMSCO Hydrogen Peroxide Sterilizer, y =3 and d = 45/740 = 0.0608 (assum-
ing atmospheric pressure of 740 mm Hg).

MAXIMUM EXPOSURE LEVELS

The following table provides the maximum vapor concentrations a pesson might
encounter in the sterilizer and in a hypothetical unventilated, 1000 ft’ room
vhich receives the vapors from an opened 2 ft' sterilizer. The minimum and
saximum possible injection amounts of hydrogen peroxide are illustrated.
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(' MAXIMUM PEROXIDE VAPOR CONCENTRATION IH STERILI?LR AND IN CLOSED ROOM
INJECTION, EQUIVALENT CONC . UHEN DOOR CAN BE OPENED. ppe
mg/L CONC. IF
IN AIR, in 2 ft? into 1000 ft?
ppa Sterilizer Room
11 8940 2.0 0.0040
15 12190 2.7 0.0055

The OSHA permissible exposure level to hydrogen peroxide vapor is 1 ppm, 8 hr
TWA, and the short-term exposure level is 2 ppm. The data in the table show that
the operator is in no danger of exposure to hazardous levels of peroxide vapors,
unless he holds his head in the sterilizer for 10 or 15 minutes after opening the

( door. There is no reason to expect anyone to do that. In practice, with normal
cycles, the concentrations are actually lower than shown in the table, because
about half the peroxide vapor decoamposes (to water vapor and oxygen) during the
five-minute sterilization dwell period.
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The AMSCO Hydrogen Peroxide Sterilizer is a low temperature, vapor-phase steri-

lizer for the rapid sterilization of wrapped metal surgical instruments, (such

a3 delicate microsurgical instruments) containing no long narrow lumens. The
internal temperature is sabout 64°C. Cycie completion times are as short as 80
minutes. Extensive testing by AMSCO of the sterilizatjon of these surgical
instrur~nts has proven the AMSCO hydrogen peroxide process to be a reliable,
noncor: :ive, nondulling sterjilization method.

The ste..lizer is designed to operate automatically, requiring the operator to
only load, start, and unload the sterilizer, and to perform a few routine main-
tenance functions. The sterilization cycle consists of injections of hydrogen
peroxide vapors into the evacuated chamber, followed by dwell pericds to allow
the vapors to penetrate wraps, and to contact and kill any microorganisms.
Cycle progress is communicated to the operator by lights indicating ready to
begin, currently progressing, and cycle complete. At frequent intervals during
operation, internal checks are made of the status of the critical vperating
parameters: the temperatures of the chamber and the vaporizing unit, the integ-
rity of the chamber vacuum, and the supply of sterilant. If any of these are not
carrect, a4 warning light is illuminated, and the cycle is aborted. The lcad
cannot be considered sterile unless the problem is corrected and a new cycle is
started, and runs to completion.

1.2 STEP BY STEP

The cycle steps are illustrated in Figure 1 as pressure excursions in time. The
cycle starts .t atmospheric pressure. The pressure drops as the chamber is
evacuated. AMSI0 Hydrogen Peroxide Sterilant is then injected, causing a small
rise in pressuie. The hydrogen peroxide vapor concentration in the sterilizer
is approximately 15 mg/L. A dwell period (no change in pressive) aliows hydro-
gen peroxide -apors to penetrate the load. The chamber is again evacuated.
Repeated injection, dwell and evacuation sequences are executed. Bacteria-free
air is then al.owed to fill the chamber. Additional evacuations and air fills
follow, flushing peroxide vepors from the system.

1.3 SAFETY

Because it is a vacuum cycle, there is no danger of chamber rupture froe over
pressurization or of sterilant vapors leaking to the room during the cycle. The
door cannot be opened during the cycle, even if it is unlatched. At the
completion of a normal cycle, the sterilant vapor concentration in the steriliz-
er is so low that it presents no hazard to the operator.

The sterilization efficacy of the sterilizer has been proven by standard AQAC
sporicidal testing, wherein no surviving spores were found on 720 inoculated
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2.1 SUMMARY OF WARNINGS AND CAUTIONS

The following is a summary of safety precautions which sust ba observed when
oparating or servicing this sterilizer. WARNINGS indicate the potential for
danger to personnel, and CAUTIONS indicate the potential for damage to equip-
ment. The precautions are repeated where applicable throughout the sanual.

WARNING: THIS STERILIZER IS DESIGNED FOR USE WITH AMSCO HYDROGEN
PEROXIDE STERILANT ONLY. USE OF ANY OTHER MIXTURE COULD CAUSE
INEFFECTIVE STERILIZATION OR OTHER HAZARDS.

WARNING: AMSCO HYDROGEN PEROXIDE STERILANT IS A STRONG OXIDIZ-
ER. USE CARE IN HANDLING. FOLLGW THE PROCEDURES PROVIDED IN
"OPERATING INSTRUCTIONS™ ON PAGE 5.

CAUTION: Use only approved wrapping materials to wrap itams to be steri-
lized. Other materiais may reduce the sterilizing effectiveness of this process.
(See "Wrapping Materials”™ on page 7)

CAUTION: Never use abrasive cleaning compounds, wire brush, or steel wool
on sterilizer surfaces.

2.2 UTILITY AND SPACE REQUIREMENTS

The peroxide sterilizer is & self-contained, transportable device, which
requires connection to only one 120 VAC, 60 Hz, 30 amp grounded outlet. Voltage
as low as 110 VAC can be used, but somentary voltage excursions below 105 VAC
will terminate the automatic operation o< the sterilizer, requiring sanual
restarting.

Space around the sterilizer is needed to permit access to the sterilant rveser-
voir (Figure 2), the vacuum pump (Figure 3), and the manusl vacuum break valve
(Figure 4) and to allow proper circulation of air to cool the vactium pusp and
the controller electronics. Space for proper circulation is generally assured

by providing space for husan access. ACCEPTED
with COMME NTS
i EPA Lete Datek:
2.3 UNPACKING _.E311\985
-|.v|-h‘.
Under ¢ }‘1.i¢:1\: o \‘
Upon receiving this equipaent: i\ln\!‘"d"u \’nr the p=\€ \“
’ AANLTH %m
¢* Open chamber door and resove packing. "\-’

®* Be sure chamber shelves are properly positioned on the rack.

¢ Open the left part of the upper cabinet and resove the packing.

INSTALLATION 3
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2.4 PRE-USE CHECKOUT
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Open the doors on the right side of the lower cabiief:to agiags the pump
(see Figure 3). D T PO

P . ] L] L)

Check o0il level in the vacuuva pump. The o0il should be just visible at the
bottom of the sight glass (see Figure 5). If the level is low, add oil as
instructed under "Quarterly” on page 13 of the "PREVENTATIVE MAINTENANCE"
section. Use only Marvac 0il No. RO-1000.

Rotate the pump pulley by hand one or two turns to make sure the unit is not
stuck. Ir it is impossible to rotate pulley by hand, contact an AMSCO
service representative. Do not sttempt to run the pusp.

Check that the manual vacuum break valve (Figure 9) is closed.

Insert the plug of the power cord into a 120 volt, 60 Hz, grounded outlet,
fused at 30 amp. Turn the power switch on (front panel, see Figure 2). The
digital temperature display (front panel) will light up. If it does not,
check that the power cord is properly connected, and that the correct power
is actually available at the outlet. If the temperature display still does
not come on, refer to the "TROUBLESHOOTING" on page 14, under "sterilizer
will not operate”. If no remedy is found, contact an AMSCO service repre-
sentative.

Wait (about one hour) until the READY light (front panel) comes on. At
this time the inside temperature of the sterilizer is about 64 °C.

Press the CYCLE START button. The IN PROGRESS light will light and the
vacuum pump will start running.

Wait (about 10 to 30 minutes) until the NO STERILANT alarm light (front
panel) comes on. This will occur after the the vacuums pump has successful-
ly evacuated the sterilizer chamber. (The NO STERILANT light indicates
that there is no sterilant in the sterilant reservoir; it is shipped

emapty.)

Stop the cycle and relieve the vacuum as instructed under VACUUM LEAK under
"Alaras Lights" on page 9.

Turn the POWER switch OFF, and check the (now warm) oil level in the vacuum
pump. If it shows an overfill condition (see Figure 6), drain enough oil
to return the level to normal. {The draining procedure is given under
"Quarterly” on page 13 of the "PREVENTATIVE MAINTENANCE" section.)
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The information in this section, if followed clrotul :u ijl 'ptovu-r opt imum
squipment perforsance. : .
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3.1 BEFORE OPERATING THIS EQUIPMENT

* Reed this aquipment manual and become thoroughly familiar with its contents.

* In-service training is required.
3.2 AMSCO HYDROGEN PEROXIDE STERILANT

3.2.1 PRECAUTIONARY STATEMENTS

DANGER

Hazards to Humans and Domestic Animals:

¢ Corrosive to eyes. Severe irritant to eyes, skin, nasal passages, throat,
lungs, and internal organs.

Wear rubber, or vinyl gloves and apron, and eye protection when handling.

Physical and Chemical Hazards:

* Strong oxidizer.

* Avoid contact with combustible materials. Drying of this product on cloth-
ing or combustible materials may cause fire.

Avoid contamination of AMSCO Hydrogen Peroxide Sterilant froa any sourcs,

including wetals, dust and organic matarials. Such contamination may cause

rapid decomposition, generation of large quantities of oxygen gas, and high
pressures.

Keep out of reach of children.

3.2.2 FIRST AID

In case of contect with eyes, immediately flush eyes with plenty of wataer
for at least 15 minutes. Call s physician.

OPERATING INSTRUCTIONS 5
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* In case of contact with skin, flush skin with water. (Skl:n ndy ‘temporarily
turn white, and a stinging sensa! ‘-n may be felt. Skin will return to
normal within 3 hours and stinging will, dissipate, 4f ortact time is
short.) N Lty T

* Remove and wash contasinated clothing and shoes 'p'ro-,::i:ly and thoroughly.
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If swallowed, drink plenty of water
In case of fire use water only.

In case of spill or leak, flush away by flooding with water applied quickly to the
entire spill or leak.

3.2.3 DIRECTIONS FOR USE
¢ General Classification. It is & violation of Federal law to use this prod-
uct in a manner inconsistent with its labeling.

* Use only to sterilize micrecorganisms on items described .nder "Sterilizable
Items" 1: the "Preparation of the Load" section of this manusl.

¢ The AMSCO Hydrogen Peroxide Sterilizer automatically dispenses the Steri-
lant to provide an average dose of 0.2 mlL Sterilant per liter of sterilizer
volume with each sterilization cycle. Attach the bottle of s:erilant to the
Sterilizer per instructions under "Daily" in the "Preventative Maintenance"
section of this manual. '

® Store in original containers at room temperature or refrigerated.

* Spent sterilant containers should be flushed with water before discarding.

®* Unused AMSCO Hydrogen Peroxide Sterilant can be flushed down the drain with
plenty of water.

3.3 PREPARATION OF THE STERILIZER

BEFORE CYCLE STARTING THE FIRST CYCLE OF THE DAY:

Perform daily maintenance, following instructions under "Daily"” on page 12 in
the "PREVENTATIVE MAINTENANCE" section. This includes:

1. Drain any water from the vacuus puasp.

2. Check pump 0il level.

3. Clean the inside surfsces and shelves of the sterilizer.

4. Check the level of AMSCO Hydrogen Peroxide Sterilant in the reservoir

bottle, and replace with a fresh bottle if needed, as instructeé under
"Daily” in the "PREVENTATIVE MAINTENANCE" -action.

OPERATING INSTRUCTIONS 6
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3.4 PREPARATION OF THE LOAD

3.4.1 STERILIZABLE ITEMS REE

The ANMSCO Hydrogen Peroxide Sterilizer is designed for the rapid sterilization
of wrapped surgical instruments, without dulling or corroding the cutting
edges. Typical instruments which can be sterilized include scissors, knives,
and burs. Specific examples are microsurgical scissors (iris, corneal,
vitreous), cataract knives, tympsnuam parforators, and forceps. Items with
long narrow lumens, such as endoscopes, suction cannuia, and aspirating
neadles, should not be run in this sterilizer.

3.4.2 WRAPPING MATERIALS

CAUTION: Use only recommended materials to wrap items to be sterilized.
Some absorbent materials (for example, muslin) may reduce the sterilizing
effectiveness of this process.

Recommended waterials include heat bonded polypropylene sheets (such as
Kimguard®, Kimberly-Clark, Neenah, Wisconsin) and spunbonded olefin peel
pouches (such as Tyvek®, E. I. duPont, Wilmington, Delsware).

3.4.3 CLEANING

The article to be sterilized must be decontaminsted, cleaned, rinsed and dried
befors placement in the sterilizer. The cleaned article may be dried in
ambient sir or by towel, but never by heaast.

3.4.4 PACKAGES

Items to be sterilized may be loosely grouped in trays and wrapped with recon-
mended wraps. The tray should be perforated at sides, bottom, and top to
allow vapors to pass into the tray and contact gll surfaces of the load.
Wrapping of the tray is required to prevent contamination of the load during
storage following sterilizstion. A suggested wrapping procedure is shown in
Figure 8. Items may also be packaged in peel pouches and the peel pouches
stacked on edge in a basket.

3.5 LOADING THE STERILIZER

®* Place packages on the shelves and arrange tihe losd so that the sterilant
vapor can circulste freesly around esch item.

OPERATING INSTRUCTIONS 7
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* Lsave an inch or more space betweean packa;es.”

* Provide at least 2 inches of space between. fl L} chuher tnllp -4nd the pack-
agx: uf the load. Do ) ! ot

3.6 STERILIZATION

Review the preceding sections of this manual before operating the sterilizer.
1. Plug the power cord into a grounded 120 V, 60 Hz, 30 amp outlet.

2. Turn on the power by pressing the POWER switch on the front panel.

3. Check that the manual vacuum break valve (Figure 9) is closed.

4. Allow about two hours for wars-up before loading or using the sterilizer.
This time is required to heat the chamber to 8 uniform operating temperature.

Close and latch the door during this warm-up period.

5. After the READY lamp has come on, place the load in tle chamber and latch
the door.

6. Press the CYCLE START switch. The sterilizer will automatically proceed
through its cycle of evacuation, sterilant introduction, and sterilizing
dwells. During this period the IN PROGRESS lamp is illuminated.

7. The COMPLETE lamp will light when the cycle is complete and the door may
be opened. Open the door and resove the load.

8. A new 1oad may now be placed in the sterilizer. When the door is closed,
the controller asutomatically resets for the start of a new cycle. Proceed as
instructed in steps 6 and 7.

9. If subsequent cycles are not going to be run now:

a. Press the POMER switch OFF.

b. Leave the door slightly open when not in use. This will extend the
life of the gasket.

Nots: The cycle may be interrupted st any time by pressing RESET. The
controller will jump to the cycle termination steap to flush out any sterilant
vapors and prepare the sterilizer to be opened. Reinitiate the cycle by
pressing CYCLE START after the READY light is on.

Note: If there is & power interruption during a cycle, the IN PROGRESS light
will go out and will not go on again when power is restored. The cycle sust
be restarted, aftsr power is restored, by:

1. Press the POMER switch off, then on again,

2. Wait unti]l the READY light lights,

3. Preas the CYCLE START switch.

OPERATING INSTRUCTIONS s
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The controller will return to the beginning of';'thca‘éyé.iia ‘arfd rivh & coaplete
cycle, without regard to the fraction of the cycle'thst ‘vas’ completed at the
time of the power interruption.

3.7 CONTROL MONITORING

To ensure the validity of the sterilizing process, the sutomstic control contin-
ually monitors the cycle. The indicating lights on the front panel (see
Figure 10) call attention to the "STATUS" of the sterilizer cycle (upper three
lights) and to conditions that might prevent successful completion of a sterili-
zation cycle (lower five "ALARM" lights). An explanation of ~ach light follows,
along with actions that should be taken, should an alarm condition occur.

3.7.1 CYCLE STATUS LIGHTS

* READY -- Chamber is at correct temperature; sterilizer can be loaded and
started.

® IN PROGRESS -- Controller is operating; sterilizing cycle is progressing.

* COMPLETE -- Cycle is complete; sterilizer may be opened and unloaded.

3.7.2 ALARM LIGHTS

1. VACUUM LEAK
Indicates air is leaking into the evacuated chamber.

OPERATOR SHOULD:

* Open the access door on the rear panel (Figure 4) and check that the
manua) vacuus break valve (Figure 9) is closed tight!ly.
IF it was NOT, break the vacuum and restart the cycle:

2. Slowly open the manual vacuum br. 1tk valve. A loud hissing sound
will be heard as air rushes through the valve jinto the evacuated
sterilizer.

b. When the vacuum in the sterilizer has been relieved (hissing cannot
be heard), close the sanual vacuus break valve tightly.

¢. Press the RESET switch, then, when the READY light comes on, press
CYCLE START (front panel).

IF the manual vacuum bresk valve [S CLOSED tightly and the condition
occurs, call an AMSCO service representstive.

2. SHELL TEMPERATURE OUT OF RANGE

OPERATING INSTRUCTIONS 9
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Normally lit during the initial warm-up pericd,:aftsd thé POVER switch is
turned on, and before the READY light comes on. It is normally off at all
other times. .

IF this light comes on AFTER a cycle has begun
OPERATOR SHOULD: o

assasae

a. Press the RESET switch. The controller will jump to the cycle termi-
nation step to flush out any sterilant vapors and prepare the steriliz-
er to be opened.

b. Wait 30 minutes

c. If the READY light comes on, press the CYCLE START switch, to restart
the sterilization cycle. g

d. If the READY light does NOT come cn, press the POWER switch off, and
call an AMSCO Service representative.

3. VAPORIZER TEMPERATURE OUT OF RANGE
Indicates a malfunction in the vaporizer heater.
IF this light comes on during a cycle,

OPERATOR SHOULD:

a. Press the RESET switch. The controller will jump to the cycle termi-
nation step to flush out any sterilant vapors and prepare the steriliz-
er to be opened.

b. Wait 30 minutes

c. If the READY light comes on, press the CYCLE START s-iitch, to restart
the sterilization cycle.

d. If the READY light does NOT come on, press the POWER switch off, and
call an AMSCO Service representative.

4. NO STERILANT
Indicates sterilant is not being delivered to the chasber.

OPERATOR SHOU'D:
® Press the RESET switch.
* Check the sterilant reservoir bottle (Figure 7). If empty,
4. Replace with a new bottle of AMSCO Hydrogen Peroxide Sterilant pe.
instructions under '"Daily" in the "PREVENTATIVE MAINTENANCE"

section.

b. Restart the cycle, when the READY light comes on, by pressing the
CYCLE START switch.

* If the bottle is NOT empty, wait until the READY light comes on, then
press the POWER switch off, and call an AMSCO Service Representative.

5. SLOW DRAW DOWN

OPERATING INSTRUCTIONS . 10
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Indicatas that evacuation is takini'-uéh:lh&g.r:thah.hor-al. It could be
an indication of a vacuum leak or a puep.mal¥uqction.. .

( OPERATOR SHOULD: , , . . .

' * Open the access door on the rkarzpaﬁor'(Fi rd'd)'iéd check that the
manual vacuum break valve (Figuke J) is 'closed tightly.
IF it was NOT, break the vacuum and restart the cycls:

a. Slowly open the manual vacuum break valve. A loud hissing szound
will be heard as air rushes through the valve into the evacuateud
sterilizer.

b. When the vacuum in the sterilizer has been relieved (hissing cannot
be heard), close the manual vacuum break valve tightly.

¢. Press the RESET switch, then, when the READY light coxes on, press
CYCLE STAKT (front panel).

* |IF the mwanual vacuum break valve IS CLOSED tightly and the alarm condi-
tion occurs, break the vacuum as described above, then:

( - Inspect the Door Gaske:; replace, it necessary (see "Insralling A
Chamber Door Gasket" on page 15).

— Drain some o©il from the pump and inspect it. If it is badly
oxidized (dark brown or black), or contains water, drain and replace
the oil with Marvac 0il No. RO-1000 (the oil changing procedure is
given under "Quarterly” on page 13 in the "PREVENTATIVE MAINTE-
NANCE" section.

~ If the oil did not need replacing, check the oil level and add oil
as needed.

- Restart the cycle by pressing RESET, then, when the READY light
comes on, press the CYCLE START switch. .

~ If the condition recurs, break the vacuum as directed above, and
( call an AMSCO service repressntative.

3.8 OETERMINING EFFICIENCY OF STERILIZATION PROCESS

The best procedure to determine the efficacy of a sterilizing process is the
biological monitor.

The most reliable form of biological monitor for gas sterilization is one such
as AMSCO's Spordi® and Spordex®, which employ dry spores of a hydrogen peroxide
resistant species ... PBacillus subtilis (globigii) ... seeded in known popu-
lations and standardized so that a known resistance can be demonstrated. [t is
recommended that 100 ug of cetalase be added per milliliter of culture mediua to
neutralize hydrogen peroxide residuals on the spore strips and allow wore effi-
cient recovery of any surviving spores. Spordi, Spordex, and recommendations

( for preparation of the recovery medium, are available through your local AMSCO
representative ... ask for details.

OPERATIMNG INSTRUCTIONS 11
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4.0 PREVENTATI?.. NU\IN- I'EN
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WARNING: REPAIRS AND ADJUSTME,NTS OTHER THAN FTHOSE DESCRIBED
IN THIS MANUAL, SHOULD BE AVTTEMPTED:..ONLY BY TRAINED SERVICE
TECHNICIANS FULLY ACQUAINTED WITH THIS EQUIPMENT. THE USE OF
INEXPERIENCED, UNQUALIFIED PERSONS TO WORK ON THE EQUIPMENT OR
THE INSTALLATION OF UNAUTHORIZED PARTS COULD CAUSE PERSONAL
INJURY, RESULT IN COSTLY DAMAGE, OR REDUCE THE EFFICACY OF THE
STERILIZATION PROCESS.

CAUTION: Allow chamber to cool to room temperature before performing
maintenance in and around the chamber.

4.1 DAILY

Before turning power on (power switch OFF):

1. Drain any water from the vacuum pump at the oil drain plug (see Figure 5).
Drain at least 50 ol from the pump. If water appears with the oil, continue
to drain until only o0il flows from the drain. As much as 100 mL of water may
be in the oil chamber, if the unit was in continuous operation the previous
day. The water will have settled to the proximity of the drain plug if the
pump ..as been off for more than about 8 hours. THE WATER MAY CONTAIN SOME
AMSCO HYDROGEN PEROXIDE STERILANT. Avoid contact. DISCARD THE WATER DOWN A
DRAIN, and FLUSH with at least 10 volumes of water.

2. Check the 0il level in the vacuuam pump. Add oil as needed. Do not over-
fill. (See oil changing procedure under "Quarterly' on page 14.)

3. Wipe down the inside surfaces of the sterilizer and the shelves with a
lint free cloth soaked in distilled or deionized water. Dry with a lint free
cloth.

CAUTION: Never use abrasive cleaning compounds, wire brush, or steel wool
on these surfaces.

4. Check the level of AMSCO Hydrogen FPeroxide Sterilant in the reservoir
bottle. Replace with a fresh bottle whenaver the liquid depth is less than 1
cm. The sterilant bottle is located in a bracket inside the door on the left
side of the cabinet (see Fjigure 2, and Figure 7).

WARNING: AMSCO HYDROGEN PEROXIDE STERILANT IS A STRONG
OXIDIZER. USE CARE IN HANDLING. (SEE "AMSCO HYDROGEN PEROXIDE
STERILANT" ON PAGE 5.) .

a. Open the access door and remove the (empty) bottle from its bracket.
b. While holding the cap steady, turn the bottle clockwise (as viewed
from the top) until it is free from the cap.

c. Carefully separate the cap and feed tube assembly from the bottle,
assuring that the feed tube is not under tension such that it would flip
drops of sterilant around as it emerges from the bottle.

PREVENTATIVE MAINTENANCE 12
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d. Reverse the procedure to instalk_qh;'neu bétéio ih:the bracket. Exer-
cise care in handling the feed tube to prevent kinking or stretching.

e. Flush the used bottle with water before discarding

.t 1 1

- - -
--

4.2 WEEKLY

Watch the sterilizer while it goes through a complete sterilizing cycle. Be
sure the indicating lights are working properly.

¢  READY -- Chamber is at correct temperature.
. IN PROGRESS -- Controller is operating.
* COMPLETE -- Cycle is complete.

If the cycle runs properly, but these lights do not light, replace defective
light bulbs.

4.3 QUARTERLY

* Oil the door hinge: Place a few drops of heavy machine oil (SAE 20 or 30
motor oil) on the chamber door hinge pin. #%ork oil into the hingze by opening
and closing the door several times.

* Inspect the door gasket. Replace it if is becomes deformed, brittle or
cracked (see "Installing A Chamber Door Gasket" on page 16).

* Change the pump oil. Drain the oil from the vacuum pump and replace
with Marvac 0il No. RO-1000', only. Refer to Figure S.

- To drain the o0il, hold a receiving tray or bottle under the oil drain
plug. Unscrew the plug and allow all the oil to drain. Replace the drain
plug.

— To refill or add oil, remove the exhaust filter housing, and pour oil
into the exhaust opening, until the oil level is between the lines on the
sight glass (see Figure 6).

o Replace the exhaust filter element of the vacuum pump with a standard
toilet paper roll.

¢ Replace the bacteria-retentive air filter and prefilter located above the
pump in the lower cabinet (see Figure 11).

Marvac Scientific Manufacturing Co., 1045 Shary Circle, Concord, Calif.
95518,

PREVENTATIVE MAINTENANCE 13
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( - Lights on the sterilizer front panel b?ovﬁde.indlcatio1s-aqucst trouble condi-
tions. Please refer to "Control Honxtorins on-page-? foqwgorgective actions to
take when an alarm light is 1lit.

Some other conditions which might occur are listed below, along with suggestions
for correcting the condition. If you are unable to correct the problem, or a
problem occurs which- is not described on the chart, please call your AMSCO
representative. He will arrange to have your equipment promptly put into work-
ing order by a factory-trained representative. NEVER PERMIT UNQUALIFIED
PERSONS TO WORK ON THE STERILIZER.

PROBLEM SUGGESTED CORRECTION
Sterilizer will not Be sure Chamber Door is closed, latched and
{ operate tightly sealed

Be sure the power cord is properly connected
at the power outlet.

Check that the POWER switch is on (press upper
end of switch).

Check for power at the outlet; if necessary,
correct the cause of power failure, and reset
the circuit breaker.

Check the voltage at the outlet a 105 VAC
minimum is required.

Check the 25 amp fuse, located behind the

( microprocessor (see Figure 3).
Controller does not Check the voltage at the outlet; a 105 VAC
operate minimum is required. Even short excursions

below 105 Volts will cause the controller to
fail. When proper voltage is restored,
restart the sterilizer.

Neither the IN A power interruption has occurred. If power
PROGRESS nor the has been restored, either the READY or the
COMPLETE light is on CHAMBER TEMPERATURE OUT OF RANGE light will be
after a cycle was on. After the READY light comes on, press
stsrted CYCLE START to reinitiate sterilization.
\
TROUBLESHOOTING 14
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6.1 SPARE PARTS LIST
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PART NUMBER

0il for vacuum pump
Fuse, 25 Amp
Gasket, door
Filter, bacteria

Pre-filter

(Marvac RO-1000%)

P-45047-091

P-41285-091

6.2 INSTALLING A CHAMBER DOOR GASKET

Refer to Figure 12.

* Remove the old gasket and clean the groove. (The replacement gasket is cut

to provide a tight fit.)

* Force the new gasket into the groove, a short section at a time; do not

stretch it while doing so.

Shoi 1d the gasket appear too long, DO NOT CUT

IT. Start over again, compres:ing short sections into the groove, until the

entire length is inserted.

the groove.

95518.

REPLACEMENT PARTS

Never use sharp tools to push the gasket into

Marvac Scientific Manufacturing Co., 1045 Shary Circle, Concord, Calif.
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Figure 1. AMSCO Hydrogen Peroxide Cycle







Right side view identifying in-cart features (lower ca
Identify the controller, the vacuum pump and the three

Figure 3. Sterilizer Lower Cabinet
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v of vacuum pusp. Jdentify drafin and fill points, exhaus

4 oil level sight lass.
Vacuum pump
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Close-up of o0il level sight glass. Point ur_m—ld
Figure 6. Proper Oil Level .[S‘ l'll“



Figure 8.

(REPEAYT WITH SECOND WRAP)

Suggested Wropping Procedure
for Instrument Trays
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View of rear pane} with door open. Identify the manual vacuum break
valve.

Figure 9 Manual Vacuus Break Valve
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OPERATIAG INSTRUCTIONS

1 TURR POWER SWITCH OGN TWO RGURS PRS TO OS2
2 CRECR FON PROPER STEMILANT FILL AN ATTACEEENT.
3 WNENREADY LASP 1§ LLUSSRATEL PRESS CYTLE STAXT IYTHIR
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PROSAAN T TRE DEGIEBING OF THE CYQLE.

S SLE EQUIPFENT MARUAL FOR OETANS ®F OPERATIOR AN
RARTERARCE

_bEST AYALLABLE COPY ]

Close-Up View of front panel showing switches and alarm lights.

Figure 10. Controls, Status Lights, and Alarm Lights




Close-up View of Bacteria retentive air filter and prefilter. Identify
them.

Figure 11. Bacteria Filter and Prefilter




ACCEPTRD
OOMMENTS
In'EPA Letter Dated:

FEB 111985

Under the Federal Insecticide,
Fungicide, and Rodenticide Act
as amended, for the pesticide

\ \ S’]\k Reg. No.
NN
BEST AVAILABLE COPY

Front of sterilizer with door open. Identify the gasket.

Figure 12. Door Gasket




