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16. EXPLANATI~ Of STERILIZER CONTROLS 

• Refer to Figure 1 showing the sterilizer controls. 

16.1 Switches 

• 
• 

• 

• 

16. i.l Power Switch 

Controls power to the sterilizer. The switch located on the back 
of the sterilizer should be left on at all times to simplify 
operat10n. 

16.1.2 Te.peraturp. Select Switcne~ 

Controls the chamber temperature. During the sterilization and 
aeration cycles, the selected temperature cannot be changed. 

16.1.3 Start Switch 

Starts the automatic sterilization cycle • 

16.1.4 Stop Switch 

Interrupts the cycle at any time. If pressed before the GAS 
EXPOSE lisht appears, the ster1l1zer reverts to STANDBY and the 
door can e opp~ed. If the GAS EXPOSE llght is on, the 
sterlllZer advc..lces to FINAL VACUUM EXHAuST end1ng 1n an audible 
abort. The ster111zer ends aerat10n and reverts to standby 1f 
the sTop sW1tch is pressed wh1le the AERATE llght 1S on and the 
door 1S open. 

16.2 Cycle Status Display/Lights 

16.2.1 

16.2.2 

Temperature - ·C 

Digital display indicates chamb~r temperature setting in degrees 
Centigrade. Temperature is displayed during the PRECONDITION and 
GAS EXPOSE phases. 

Purge Time - ~urs and "inutes 

Digital display indicates elapsed time of the purge or AERATE 
cycle up to a maximum of 99 hours and 59 minutes. The timer 
starts when the sterilization cycle ;s completed. 

16.2.3 Pressure - Bars 

Digital display indicates the absolute pressure of the chamber in 
millibars during the sterilization and aeration cycles. One 
thousand millibars are approximately equal to one atmosphere. 

Page 26 of 39 



51 . -:;;r FIGURE 1. STERI-VAC" 4XL STERILIZER CONrROLS a. FRONT PANEL 

'. ------~------------;~~~~~~~:~--~~~=_----~-----Built-in Local Exhaust Haod 

"'-.. ."--..:....-;::;--

• 
• 

• 

t~::;n~::~~~::::::=l~====r----------Door Release f --, 
I em \ ~4 ____ -1~ _________ Operating Instructions Label 
, I 
\ I \-l ........ ~ ~/ _____ ~ 

r-------~t_----------~----------Ethylene Oxide Warning Label 

Access to 
Disti ll<..l 
Water 
Reservoir 

Lights for Temperature'----------~----_f~i~. 
Se~ect Switche$ 

Temperature Select Switch 

Start Switch 

Digital Display for 
Chamber Pressure (mbars) 

-
D 

@ 

Display for Chamber 
Temperature Setting, 
Purge Time, & Caution/ 
Error Mess ages 

~.-, I -,.,-- , 

-
DODD CJ 

C::!:J G -- -Display for·------------1r-~~~::::.:.=_J Cycle Sta.;us L. ____________ ...J L. ________ ...J 

Stop Switch/Stop Light ________ -4 ____ -4~ 
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16.2.4 Lights in T ..... rature Select Switches 

Indicates that either WARM or COOl switch was pressed. Remains 
lighted after clcle com~letion and during STANDBY until t~e ot~er 
tem~erature swltc~ is ~ressed. 

16.2.5 Pre-Condftfon Ligltt 

Indicates start of a which vacuum is 
ere s no as 

16.2.6 Gas Exl!!!se Light 

Indicates ~hase during which the cartridge is ~unctured! the load 
is ex~sed to et~llene oxide, t~e gas is exhausted! and the 
chamber is ~urged for 15 minutes. 

16.2.7 Aerate Light 

Indicates final ~hase when door is unlocked and sterilized load 
is being aerated. 

16.2.8 Sto~ Light 

Indicates STOP switch was pressed. 

16.2.9 Caution Codes 

16.2.10 Error Codes 

Indi cated b 

and correct 
turned off. 

16.2.10.1 Aborts occurring during electronic self tests in 
STANDBY or before cartridge ~unctllre stoh the clcl e , 
turn off heaters and vacuum and unlock t e door. £1-
£49 abort codes. O~erator must o~en door, ~ress sTop 
SWITCH and take corrective ste~s indicated. 

16.2.10.2 Aborts E50-69 occurring when gas could be in chamber, 
turn on STOP indicator, advance throu h final exhaust 
vacuum an m nute ur e, an un oc door. onstant 
a ana a ter oor un oc s. ~erator must open oor an 
~ress STOP switch to sto~ alarm and take correctfve 
steps. 
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16.~.10.3 Aborts E70-B9 occur if sterilizer can not com lete 
T.na ex aust vacuum an 15 mInute a r ur e. uall 
requ re serv ce ca i c ec on. er zer 
turns off heat~rs, vacuum s stem and c cle status 
In cators. or a arm. n fcatol 
is ilghted. 

16.3 Door Release 

Latch-that holds sterilizer door in a semi-open position during operation 
of local exhaust hood. 

17 • GENERAl SEQUENCE OF OPERATION 

17 .1 Standby 

VAPORIZER 
CHAMBER 

ri-'-'--CAAmIDGE 
WELL 

BACTEFIAL 
AIAFLTER 

* Leave the pOWER SWITCH (located at 
t~e back of the sterilizer) on at 
a 1 times. An indIcator in one of 
the TEMPERATuRE SELECT switches 
should be lIghted. other paner 
lights should be off. 

STEAM 
INJECtiON 

* Door is unlocked. 

• 

• 

STEAM 
NJECTION 

• 

STERJLlZATION CHAMBER 

Ct-tECK VALVE 

17.2 Initial Vacuum 

VAPORIZER CARTFUOGE 
CHAMBER well 

STERILiZATtON CHAM8ER 

CHECKYN.V£ 

AIR 
VALVE 

OUTSIDE 
Al'MOSPHERE· 

VACUUM SOURC£ 

AIR 
VALVE 

OUTSIDE 
ATIoIOSPHeAE 

VACUUM SOURCE 

* Open door, insert cartridge, load 
chamber, and close door. 

* Press either WARM or COOL 
Tfimperature select SWItch. Check 
t at light in uppe~ left corner of 
selected SWItch is on. 

NOTICE 
Warring codes for low air flow in 
exhaust hood (cl) or low water In 
reservoIr may flash in digital 
display. Use section 19 of manual 
to determIne corrective steps. 

* Press START switch. 

* The door locks and the cycle is now 
automatic. 

* The vacuum pump is on. 

* The panel lights marked 
PRECONDITION illuminates. 

* The digital display shows chamber 
temperature. 
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Preheilt 

UClI!-. ........... 

CHECK.AL'" YN:;UM SOURCE 

17.4 HuMidification 

Will 

CHECK VAlvt 

... 
VALvE 

VACUU"" 

OutSIO£ 
ATMOSPf-olERf 

SOURCE 

J. ...•.. 

* The chamber simultaneously draws a 
vacuum and heats to the selected 
temperature. 

y The pump solenoid and venturi pump 
evacuates air from the chamber 
until the pressure reaches ~ 
m1111bars. This must occur within 
20 m1nutes. Refer to £22 abort 
explanation in section 19. The 
chamber pressure must decrease by 
at least 500 m11libars In the f1rst 
m1nute the pump 15 on. Otherwise, 
the ster111zer issues an error code 
E2l 1n the d1g1tal d1splay 
1nd1cat1ng no vacuum. 

* The chamber heaters and heatsink 
heater are on. The chamber is 
heated to the selected temperature. 
The heats1nk heats to a m1n1mum of 
105"C and a maX1mum of 11S"C. 
Warmup must occur w1th1n 45 
m1nutes; otherW1se e1ther the E23 
or £24 error c01es appear • 

* The sterilizer draws an additional 
two minutes of vacuum and measures 
to ensure the pressure is below 240 
m1111 bars. 

For higher pressures, the vacuum 
system w111 stay on up to eight 
m1nutes unt11 reaching adequate 
vacuum. otherw1se, the E27 abor't 
code w111 appear. 

* Moisture is injected as low 
temperature steam into the chamber. 
A minute pause follows for steam 
formation and load penetration. 
Another two minute vacuum precedes 
the next humidification period. 

* The humidification-vacuum sequenc~ 
is repeated ten times for warm and 
four times for a cool cycle. The 
total humidification time for 
either cycle is 30 minutes. 

* NOTICE 
There is an 18 minute delay after 
the 4th injection for cold cycles 
to allow equal time for water to be 
absorbed. 
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* Th(~ vacuum pump runs agair. for a 
minimum of two minutes. The 
chamber must be below 240 
millibars. Otherwise, the vacuum 
is left on (or a maximum of e1~ht 
more m1nutes. An. abort code E 1 
apsears if the vacuum is r.ot 
re uced below 240 millibars. 

* The heaters are turned off. 

* The locked door is checked. The 
E3Z abort code appears 1f the door 
1S unlocked. 

·AC<A*SOURCE 
* The temperature and pressure are 

checked aga1n. One of the 
following abort cOdes w111 aPKear 
1f there are problems: E29. 30. 
E31. 

17.6 Gas Exposure 

'--"'-CARTRIDGE 
weLL 

CHECKYN..Vf 

8ACTERIAL 
AIR FILTER 

.... 
VALVE 

* The cartridge is punctured. 
Ethylene oxide gas enters the 
chamber. 

* The chamber heaters are turned on 
to control the temperature. 

* The pressure is checked two minutes 
after puncture to ensure it rises 
by at least 300 m11libars. A lower 
pressure read1ng indicates that a 
cartr1dge 1S either empty or 
m1ss1ng (E50) or not completely 
full or punctured {£7S}. 

* The length of the gas exposure 
phase is mon1tored after puncture. 
Cycle temperatures may be d1fferent 
in some countries. 

Cycle 
WARM 
COOL 

Ti me i n "i nutes 
62 

248 

* The pressure is monitored to ensure 
it remains 80 millibars below 
atmospher1c pressure. Otherwise, 
the vacuum system turns on a 

OUT~E maX1mum of e1ght t1mes and draws 
,.TMOSPH€AE the chamber to 180 mllllbars below 

~~ atmospher1 c pressure. The E51 
abort code appears if the vacuum 
system turns on more than eight 
tTmes. 

YACWM SOURCE 
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17.7 Final Vicuu. ~ust 

V_EA 
CHAMBEA 

STE .... 
INJECTION 

STERILIZATION CHAMBER 

AIR 
VALVE 

* The temperature fs mafntafned to 
wlthin + z"c of that selectecr;--One 
of t~e abort cOdes, E5l or E53, 
~etears if the tem~~rature varies 
5 or more from t e set point at 
any t1n1e. 

* The GAS EXPOSURE lights show cycle 
progressi on. 

* The vacuum system turns on to 
exhaust ethylene oxfde from the 
chamber. The chamber vacuum is 
drawn to 240 millibars. An E71 
abort code appears if pump down is 
not complete ln 20 mlnutes. 

OUTSIDE 
ATMOSPHERE 

Qs):2S2!:~~:(9b~_ 

CHECKVAlYS. VACUUM SOURCE 

17.8 15 Minute Air Purge 

CHAMBER VAPOR'ZE~ CARTRIDGE ~ 
WELL 

BACTERIAL 
AIR FILTER 

"-----, 

~~~ 
t~F=1~R'LlZAT'ONCHAMBER ~E~ 
~~~~::,.. =;:J" rt V~~~ 

OUTSIDE 
ATMOSPHERE 

CHECKYALVE VACUUM SOURCE 

* The air valve opens to draw in 
bacterial fil'~red air after the 
chamber pressure reaches 240 
millibars. An E72 abor~ code 
appears If the pressure does not 
rlse above 860 mlllibars in the 
flrst six mlnutes. 

* Fresh air continues to purge the 
chamber for 15 minutes. 

* If the chamber ~rp.ssure rises to 
'IIi thi n 40 mi 11 ; ars of atmosphere, 
during the purge the alr valve 
closes untll the vac~um drops to 80 
mlilibars below atmospheric 
pressure. 
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17.9 CDfttfn.ous Afr PWrge/Aerate 
- __ IIDor 

VALVE 

* The AERATE light comes on. 

* The door alarm sounds for 15 
seconds and the door unlOtiS. 

* Aeration begins. The digital 
display becomes a clock showing 
elapsed aeration time. 

• OUTSIOE 
ATMOSPHEIIE 

* Open the door at any time during 
aeration to remove or transfer 
items. The time clock stops while 
the door ir. open and resumes timing 
when the ~OCf is closed. Close the 

CHECK VALVE SOIJlCE 

door .!nd turn the handle to 
continue aerating any remaining 
items in the sterilizer. Do not 
press any switches. 

17.10 Local Exhaust * A local exhaust hood is built into 
the top of the sterilizer. The 
hood must be connected to a 
dedicated, customer-supplied 
exhaust system (e.g. fan, ductwork) 
that meets 3M specifications. 

* ~hen the door is opened to the 
open-latched pOSition, the hood 
captures and exhausts ethylene 
oxide gas that otherwise may escape 
into the room during basket 
remova 1 • 

* Keep the door in the open-latched 
pOSition for at least 5 minutes 
before fully opening the door and 
removi ng items • 

* A c1 caution message will flash in 
the digital display if there is 
insufficient air movement in the 
exhaust hood. 
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Caution codes (e.g. ell, which appear as flashing ~ssages, 
will not stop a cycle in progress. An operator must correct 
the problem, as indicated below, to clear the caution code. 

Error codes (e.g. EIOl appear as non-flashing error messages. 
The cycle in progress will abort or stop. The cycle status 
lights will turn off. Follow the steps listed below to 
correct the problem and clear the code. Con~act your 3M 
Service Representative if you have any questlons. 

eCaution or 
Error Code Mesnge Possible Reasons 

Corrective 
Steps 

• 
e 

• 

c 1 Low Air in Exhaust Hood 

c2 Low Water During Standby 
c3 Power Interruption 
c4 Compressed Air Lost During 

Aeration 

Caution Messages - Do Not Stop Cycle 

Fan MalfuDCtion 
Duct P1uggedlDisconnected 
Airflow Sensor Failure 
Reservoir Needs Water 
Power Outage 
No Compressed Air 

Check Fan and Fa:: ~elts 
Check Ductwork 
Call Service Representative 
AddWaItl 
Cycle Restarts Automatically 
Check Compre.,sor, Air Lines 

Self Test Errors Occurriof on POwer 1 Tn or at the Stan of a Cycle 

E 1 Processor Memory Failure 
E2 Prograin Memory Failure 
E3 E2ROM Failure 
E4 Chamber Temp Sensor Fail 
ES Heatsink Temp Sensor Fail 
E6 Pressure Sensor Fail 
E7 Pressure Fail wlDoor Open 

Controller Board 
Controller Board 
Controller Board 
Bad Sensor or Connection 
Bad Sensor or Connection 
Bad Sensor or Connection 
Bad Sensor or Connection 
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%1 - ...... 
L ",I') '!lcM 'eb 'l&!W"Yd' Y"Ulk ! H"Lc\W", 

EIO Low WatI!:C W~ Resevoir Needs Warx:x Add WI/lt:C 10 Reservoir 
Float Switch Failure Call Service Representative 

E20 Chamber Needs 10 Cool Down Tried 10 Run COOL Cycle 100 Open Door,Iet CNmberCool 
Soon Af1er WARM Cycle • E21 No Vacuum No Compressed Air Connection Oteclc Air Lines &; Pressure 
Defective Vacuum Pump Call Sernce Representative 

En Initial Pumpdown Timeout Defective Vacuum Pump Call Service ReIR'~ntativfI 
Improper Air Pressure Checlc Air System 
Blockage at Vacuum Port Clear !'kg. from ChambeI- Port 

E23 ChambeI- Preheat runeout ChambeI- Too Cold at START ~tart 

Defective Healers Call Service Represemative 
Defective Sensor Call Service Representalive 
Opened Thermal Cutout Call Service Repr=ntalive 
Healer Relay Failure Call Service Representative 

E24 Heatsink Preheat runeout Chambel-IOO Cold at-START Restart 
Defective Healer Rod Call Service Representative 
Defective Sensor Call Service Representative 
Opered Thermal Curout Call Service Representative 
HealSin1- Relay Failure Call Service Representative 

E2S Interrogation '1 Over Temp Healer Relay Failwe Call Service Representative 
Defective Sensor Call Service Representative 
Detective ConlrOller Call Service Representative • E26 Interrogation'l Under Temp Healer Relay Failwe Call Service Representative 
Defective Sensor Call Service Representative 
Defective Controller Call Service Representative 

E27 Interrogation #1 Pressure Leak in ChaJ!\ber Call Service Representative 
Defective Pressure Sensor Call Service Representative 

E28 No Warx:x Injected Resevoir Float Sw. Srock Add Water 10 Reservoir 
Wa~ System Plugged Call Service Representative 

E29 Interrogation #2 Over Temp Heater Relay Failwe Call Service Representative 
Defective Sensor Call Service Representative 
Defective ConlrOller Call Service Representative 

E30 Interrogation #2 Under Temp Heater Relay Failwe Call Service Representative 
Defective Sensor Call Service Representative 
Defective ConlrOller Call Service Representative 

E32 Door Unlocked Door Latch Hung up on Bolt Tum handle completely venical 
ConlrOller Bd Failure Call Service .Kepresentative 

E33 Latching Relay Latching Relay Failure Call Service Representative 

• Conn-oner Bd Failure Call Service Representative 
Door Latch Stuck Call Service Representative 

E34 Door Open Door Not ClO:led Before Start Close Door • Restan 
Defective Switch Cail Service Representative 

E40 User Interruption User Pressed STOP switch Restart 

Errors Fwnd During Gas Exposure 

ESO Empty Cartridge Empty Cartridge Loaded Use new Cartridge 
Puncture Mechanism Failed Call Service Representative 

ESI Chamber Vacuum Leakage Air Leak in Chamber CaD Service Representative 
ES2 Under Temp Abort Heater Relay Failwe Call Service Representative 

Defective Sensor Call Service Representative 
Defective ConlrOller Call Service Representative 

ES3 Over Temp Abort Heater Relay Failure Call Service Representative 
Defective Sensor Call Service Representative 

• Defective Controller Call Service Representative 
ES4 Extended Power Outage Could Not Restart After Outage Restan 
E60 User Interruption User Pressed STOP switch Restan 
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20. 

Fum n. I,.,."" the; Omn I «ko1 with GU Pnajhly in the Cbmw 

E71 Final Pumpdown Timeout 

E72 ObslnlCled Air Inlet 

E73 Ptessure Seosoc Out of Range 
E7S Low Gas Injected 

E76 I atrbinl Relay WOIl't Kesel 

INSTAlLATION GUIDE 

Compressed Air Problem 
Vacuum System Failure 
Bacterial Filter Plugged 

Seosoc Fallw:el Conaoller Bd 
Partially Filled Cartrid&e 
PaniaI1y jliiilCWied 
Laacbiac Relay Fall~'le 

Correct and press Start ... ,' 
Call Service Repesenlali.ve 
Try press Sf ARTI Call SeniI;e 
Representative 
Call Service Representative 
Call Service Rqa te 
CaD Service..... . ... 
Call Service Rep +6 

21. CUS"rllfER MAINTENANCE 

21.1 Cleaning 

21.2 

Cl ean the fo11 owi ng parts of ;our Steri -Vac 4XL gas steri 1 i zer at 1 east 
weekly, preferably daily, with a mild soap and warm water. Use a damp cloth • 

21.1.1 chamber floor and walls 

21.1.2 outer chamber lip 

21.1.3 inner door surface 

21.1.4 outer cabinet 

Ci~~n and polish the stainless steel door daily. 3M Stainless Steel 
Cleane. >nil Polish, available from 3M Building Service and Cleaning 
Products Division, is recommended. 

Servicing Filters, Moisture Trap, and vent Line 

21.2.1 Air Line Filters (if applicable) 

Replace the prefilter element at least every six months and the oil 
removal filter at least every 12 months. Change the elements more 
frequently if the air supply is highly contaminated. Dally drain 
any moisture/oil that collects In the bottom of the air filter 
reservoi rs. 

21.2.2 Vent Line Moisture Trap (if applicable) 

Empty the moisture trap at least monthly. Be sure the trap 
reservoir is screwed in securely and sealing o'ring is in good 
condition and properly placed to prevent gas leakage during 
sterilizer discharge. 
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22. FACTORY AUTHORIZED SERVICE 

23. 

24. 

Only authorized personnel should repair or replace parts. Ta.pering or 
unauthorized alterations in the equi~nt ,"11 void the lanufacturer's 
warranty. 

3M Medical-Surgical Division has established a nationwide service organization 
to provide factory-trained technicians to care for your equipment. Contact 
your local 3M Service Representative or the 3M Service Center at the following 
address for servicing information. 

3M Medical-SUrgical Seryice Center 
BUildiny 582-1E-02. 3M center 
St. Pau • K" 55144 
(612) 733-7865 

OUtside the USA, contact your 3M Medical-Surgical Representative or the nearest 
3M office. 

PREVENTIVE KAINTENANCE AGREEMENT 

For your convenience, 3M provides a preventive maintenance agreement (PMA) for 
purchase with the Steri-Vac equipment. The PMA assures you of periodic checkS 
of your sterilizer and emergency coverage. Contact your local 3M Service 
Representative or the Service Center for PMA information. Refer to SPct;on 22 
for the Service Center's address. 

SERVICE KANlJAL 

A Service Manual for the Steri-Vac 4XL gas sterilizer can be purchased. The 
manual contains an illustrated parts list, a troubleshooting guide, the details 
of operation, and an electrical schematic. Request the manual by writing or 
calling the 3M Service Center at the address listed in Section 22. Outside the 
USA, contact your 3M Medical-Surgical Representative to determine if a manual 
is available. 

ACCESSORY EQUIPMENT 

25. BASKETS 

26. PRINTER 

STERILANT 

27. Steri-Gas cartridge CONSUMER PRODUCT PROFILE 

Steri-Gas, Steri-Vac, Indox and Attest are registered trademarks of 3M. 

Tyvek is a registered trademark of DuPont. 
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;;r; lterl-Iac Accessory BasKets tor 

'. 

• 

• 

Gas Sterilization Equipment 

Chrome 
12-2376-1127-7 
tor use In Model 22 

Upper B •• ket 
Chrome 
12·2376-0472-8 

Chrome (10" wide) 
12-2376-2926-1 
for use In Model 45 

for use In Models 400, 400B, 
Chrome 
12-2376-2256-3 

and 400C for use In Models 202 and 202B 

""'" hlht 110M .. If. IocIodoo! II _ ..... " K r ......... 

RUNNER KITS AVAILABLE Chrome 
Mod ... ZOZ Ind ZOU-i.skot lIiI PIN lz.z37&.U55.& 12·2376·0740·8 
Mo4.1.400, 4008, 4OGC, 33,338 In4 ZG-,.,ttt rd PIN 12-237'·'454-5 for use In Models 
(2 raquilld-no mountln, hordwo .. neefUllY) 4 I... 400. OOB. 400C, 

~~~ ________________________________ 3~3~,~3~3~B~a~n~d~2~0~. __________________ __ 

Medical-Surgical Division/3M 

c 3M Co" July 1986 
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. 77,; 
)-, . /11 

Date of Draft: June II, 1986 

Reason to Issue: 1) Provide labeling relevant to OSHA classification of 
ethylene oxide; 2) specify use of the Steri-Gas 4-100 cartridge in the newly 
designated Steri-Vac ~1el change from 400C to 4XL; 3) revise certain 
precautionary; transportation and user handling information; 4) specify U.S. ar:d 
O.U.S. electrical listings approvals; 5) move certain editorial and label format 
improvements; 6) add certain hazard symbols. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Steri-Vac· 
4Xl Gas Sterilizer 

Installation 
Guide 

....... --
+" 

Medical-Surgical Division/3M 
St. Paul. MN 55144-1000 

ACCEPTEDl 

AUG 261986 
Un~ct Ihe Fe-dotol Insecticido. 

I Fungi::idc. cmd Rodenticide Act. 
as Qiil:::nded, lo: the pesticide 

__ --__ hi.l~.'J,ted undet __ I 
_ EPA ego No. 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

STERI-VAC 4XL GAS STERILIZER 

INSTALLATION GUIDE 

Table of Contents 

·Subject 

Sterilizer Labeling 

Customer Checklist 

Purchaser's Responsibility 

Sterilizer Listings 

Unpacking the Sterilizer 

Shipping Damage 

Health and Safety Information 

Planning the Sterilizer Installation 

Locating the Sterilizer 

General Room Ventilation 

Electrical Requirements 

Vent Line Requirements 

Compressed Air Requirements 

Local Exhaust System Requirements 

Aeration Cabinet Srecifications 

3M Service Telephone Review 

3M Installation Checkout 

Ethylene Oxide Monitoring 

Additional Information 

3M Addresses and Phone Numbers 
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• STERILIZER LABELING 
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• 
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Carefully read the warning labels 

on the front and bacK of the sterilizer 

to avoid hazards • 
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FlNIWIILITY 

TOXICITY 

MIlGER 

ETHYLENE DXlDr 

Fl_ble in conc~trations fro. 3J (30,000 pp.) to lOOJ. 

Keep .11 sources of 19nit10n 5uch IS matches. lighted 
tigarettes. sparks, and static discharge away from the 
sterilizer and cartridges. 

Acute inhalation may cause irr1tation of the respiratory tract. 
dizziness, weakness, nausea and vomiting (immediate or delayed), 
chest pain and neurotoxic effects. Repeated overexposure may 
result in olfactory fatigue (i.e. increaSingly difficult to 
SMell ethylene oxide). 

Chronic Inh.lation. The Occupational Safety and Health 
Administration (OSHA) classifies ethylene oxide (EO) as a 
cancer and reproductive hazard . 

Eye Contact. Splashes of EO may cause severe eye injury. High gas 
concentrations may cause severe eye irritation and injury. 

Skin Contact. Liquid EO may cause skin irritation, dermatitis and blistering. 

Ingestion. A highly unlikely route of exposure. Liquid ethylene oxide, upon 
ingestion. is CIustic and may cause severe irritation and burns to the gastro
intestinal mucosa. 

OSHA's Pen.fss1ble Exposure l1.ft. A worker's exposure must not exceed 1 ppm 
(one part per million) measured as an 8-hour time-weighted Iverage. 

ST"TDlEKT OF PRACTICAL TREAntEKT/FlRST "ID 

Inhal.tfon. Immediately get fresh air for overexposures to EO gas. Contact a 
physician as soon as possible. 

~e Contact. For liquid EO or high concentrations of gas, immediately flush the 
eyes with water for at least 10 minutes. Contact a physician immediately • 

Skin Contact. Flush the area of contact with water for a minimum of 15 minutes. 
Remove contaminated clothing while flushing. Wash the affected area with soap 
and water. Contact a physician IS soon IS possible. Aerate contaminated 
clothing and launder before reuse. Discard contaminated leather ftems. 

Ingestion. Call a physician or Poison Control Center. Drink one or two glasses 
of water and induce vomiting by touching back of throat with finger. 00 not 
induce vomitfng or gfve anything by mouth to an unconscfous person. 

12-2376-9529-6 

Affixed to the front panel of the 

Steri -Vac 4XL gas steriJ i zer 
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~ . Toxic gas 

~ Flammable gas 

rn Hazardous voltage 

Refer installation and servicing 
to qualified persons. 

Affixed to back panel OJ Steri-Vac 
~XL gas ster-~li2er . 
3P. part no. 12-2376-9490-1 
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READ IJCSTALlATIO" GUIDE Alii OPERATIIIG 
IlISllUJCTIOIS CAREFUlL' • 
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OPERATING INSTRUCTIONS 

I. USER RESPONSIBIUTY 

Know\heinfonrwioaill\heSIOri.V..4D4Xl.psllerillzcr~l_bel""''''''''''''''''' 001,_ 
proCessiona1s or owq>riaIel, ninod -' ill -uaJoad IooI..w ____ ... ...-- Uoe 001, 
omder \he _lion 010 qUilifiod oupeniIor. "ilo _ olFedni Uw (USA)" _II1II,.....,. .. a_ 
inc:onsisoall willo ill IIbeJin&. Jojary ID _ or ___ I ..... &be--. ............. _ 

....cull'. 

D. GENEltALUSEINFORMAnON 

I. t.eavc\he _ swilCh._ ... die bacI: oldie _. ON Mau _ 110e -W-wiII be .. -,_ 
durinS RUili.zati('l'l or MnUon. 

2. SlIndardc,.:le_ 
cyg! TEMpERADlBS ApPBOXDfAremre 
WARM 55· C 2.SIIau .. 
COOL 37" C 50S haun 

3. Clean. pr<eOadiIioa and poctqe, as -. aD ",",leo .. be -woad. (Ref« .. _ 10.11. and 12 ill ~I 
Manual.) 

'. Forroulinc SlUiJizaIi ... IIlClftiIorin,. ~a _pod: ........... a '*""cicdJodicuar(B1) ill &be _ol&be laid. 
Rcmo .. \he _ pod: ond _&be '*""cicd _ -..diIIe .. &be "en&- a'l __ (Ilcfer .. 
Seclion 14 in die ()pcrotar'. Manllll.) 

5. AalV.aD pi _ ilallS ( .. <1_, onpocbpd...woad cJass) bel"", 1oudIiac. Fo1Iow &be ....... __ 
&he device manuClCUftt'. 

6. Remove \he ernpi)' Sltri.oas ® c:anridce _ die balder and ~ k ... 1Op 01 die load .. be"'-' A c:anridce 
","I has .... "" in ill aerilizu hoIcIer Cor 2 haun or """" aeods aa fio1b« ......... 

m. STERILIZER OPERA1lNG INSTRUcnONS 
A normal stuUizatiOD (yde coDSlsts or the (oDowiDC seqUttaet of optr.t« Ittps: 

1. Load basUt loosel, and orderl,. 
2. Check ","ISlUiJiur is in sundby. 
3. Tum lwri1e .... ru-<Ioekwise whileliftins DOOR REUASE ID open door. 
4. In'e" S"" 0.'1$ canridge4-IOO inlO hoIcIer. (G= label on c:onridieawcbes ..... tin, afholcler.) 
~. \.t!::~;.:.t L:J dlambet and shUldoor. Tum doorhandJedockwise IOw:niCIl position.~ 
6. h'" WARM or COOL eycle swiIch. 
7. n •• s.· .. ·RT switch. 

~Cy .. ' OMIJJI,tS tuUomaIkdlly IUIliI cmnplttioll 
·.3I(".n: -.,. :~k is CDmpiekwMnAERATE iNlicDlOr is lit 0Nl rime, "011. 

8. Use S1 . _.,. ," dO inlmUpt &he at.riliza.tion cyck:. 
9. Tow, ~I.: ion: 

:'. T\.I. T, r.. ;owlter<1ockwisc. 
.;.. W 11 3V roximaW)' 30 teCOnds. 
c. ()peI_....:a K) 1aachcd position. 
d. Keep door in \he open·latched posilion for II least 5 "",,,,1eS. 
e. Fully open door while Ufons DOOR RELEASE. 
f. Remove aerile ilemS. 
,. Close door and 111m hIndIe <lockwbe .............. lion. 

JO. To ~ir.11C aetl;tion: 
a. Tum hlndle couruer-<Iockwise. 
b. Wail IpprOllimlldy 30_. 
e. Open door 10 IaIdIed po<ilion. 
d. Keep door in \he open·lalOhed posilion Cot.I least S minuleS. 
e. Fully open door ... hUe Ufon, DOOR RELEASE. 
f. Remove bukeL 
,. Pms STOP switch. 

-MacNIIl will 10 10 staAdhy. 
h. Close door. 

Affixed to the front panel of the 
Steri-Vac 4XL gas sterilizer 
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CAtmONI ERROR MESSAGE CHART 

Use olio cbart below ., cIetennine 0II0."PO 10 lake ror • caaliool_ -ace -me in olio dl&llll diIpIay. 'IIIla '""" 
lists olio ___ likely 10 _. Rorer 10 SectIoo \, ofollo~. MImIII fer 1IIoccoop.so __ _ 
deIails. Follow die ...... da~ Call yourlM Service r.. M· .. when: (I) _ (2). code _ .. iI 
_Iisso;d. or (3) you bo ..... y qaesdons. 

Be alert II 817 codes -"'t- 1loese _. ~ or""",1iI! problem ..... "", __ ... __ ItderIO 
Sec:tIoe 16 ror .. ......- of olio II<riIiz.erc ___ willi ...... codes. 

a lAwW_Durin&SUlldby 
cl Power "'omupdon 
Cl4 ~ AirLoslDurin& .......... 

EIO lAwW_ 

ElO OwnberNeeds 10 Cool Down 

Ell NoVICUlUn 

Ell Initial Pwnpdown Timeou. 

El3 Cbamber Preheat Tuneoul 

E2A He.atsink Preheat Tuncout 

E28 No Wiler "'jocoed 

El2 Door Unlocked 

E34 DootOpen 

1;40 User "' ..... ption 

ESO Empty CWid&e 

ES4 Es_Powero.",e 
E60 User In .. ""ption 

Caliri", ¥nnw. WiD Hgt Sum ':Xele 

E1.1a1III f .. Ma\fI&ncIion __ fill ... 

Reser<oir_ W_ 
_Ouoace 
No COinp sect Air 

Emys n. m: Jlrc;tcd Wnrr pyrg,,'l' 

W_ReseYoirNeodsW_ 
f\OIt SwilCb Fail ... 
Tried 10 Run COOL Cycle IQO 

Sao I Alv:z WARM Cycle 
Blocbce .. V_om Port 
No Compms<d Air Coonoction 
Defective V~um Pwnp 
Improper Air Press ... 
Defective Vac:u.u.mP\amp 
ChamberToo Cold .. START 
Defeed .. Tempenwe Con1lO1 
Chamber 100 Cold .1 START 
Ddecti .. Tempenwe ContrOl 
Resevoir Float Sw. SEUck 
W_ SYSlem PI.ged 
Door Larch HunC up on Bolt 
Con",,1 Error 
Door Not Cased Before Start 
Defective Switch. 
User Pressed STOP switek 

Erma Foond During Gas EJPOSJltt 

Empty Cnid&e Loaded 
hncture Mechanism Failed 
C""ld NOI Res"" Alv:z o.,,&e 
User Pressed STOP swilth 

a.eck f .. IIId f .. Bel" 
Call Service Rep = ....... 
Ad4W_ 
Cycle ReSIIns AalOllllDcoliy 
a.eck Comprascr. Air Uaes 

Add W_ 10 Res<M>ir 
can Senice"Rqacsentaziwe 
Open Door,Iet Cbamber Cool 

Ow Pkg. from Cbamber Port 
a.eck Air Lines k Pressure 
Call Service Rep<seowive 
a.eck Air Sys"m 
Call Savice Representative 
Restart 
Call Service Rtpresc:llWive 
Reswt 
Call Savice Repaenwive 
Add Wacr &0 Reservoir 
Call Savice RepresenWive 
Turn handle c_lelely vertica1 
Call Service Repaenwive 
Oose Door - Reswt 
Call Service Represenwi .. 
Restart 

Use new Cartridge 
Call Savice Representalive 
Reswt 
Reswt 

Erma nat I nyc !hC Chamber I «ked wj!b Q" POSsibly jn the: Chamber 

E71 final Pumpdown Timeout 

E72 ObsllUCted Air Inlet 

Compressed Air Problem 
VlCuum SYSlem Flitwe 
Bacterial FU .... PI.&&ed 

Affixed to the front panel of the 
Steri-Vac 4XL gas sterilizer 
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AIR LINE 

Maximum air Iniet pressure 

ahall not exceed 150 pslg 

Loca1;ed on back pane? of steri-Vac 
4XL gaB BtePiUaeZ'. 3M part no. 
12-2376-3271-1 • 

Power On/Off ! 
Switch and 
Circuit Breaker . 

To reset, tum switch 
to -On' position. 

Loca1;ed on back'pane1- of Sun-Vac 
4XL gaB 81;eri.1.iaeZ'. 3M part no. 
12-23?6-941S~8 • 

. Grounding renablltty can only be echleyad whm 
equipment Is connected to equivalent receptacle 
-marked "Hospital Only" or "Hospital Grade". 

Jjocated on back paneZ of Steri-Vao 
4XL eau BteriZize~. 3M p~ no. 
12-23711-9709-4 • 
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ST~~I-VAC 4XL GAS STERILIZER 

INSTALLATION GUIOE 

2. CUSTOMER CHECKLIST 

Read this entire Installation Guide carefully before installing your 
Steri-Vac 4XL gas sterilizer. Contact your local 3M Service Representativ~ 
or the 3M Medical-Surgical Service Center with any questions. 

As indicated in Sectior lb, complete the following checklist before 
con~acting your 3M '~presentative(s) to review your sterilizer installation. 
Comrletion will help ensure that 3M installation specifications are met. 

2.1 

2.2 

Electrical Supply 

2.1.1 At what current is the sterilizer's el ectri cal 
supply fused? 

2.1.2 What is the supply voltage rating? 

2.1.3 What is the voltage reading at the steril i zer? 

2.1.4 What is the lowest VAC to which the supply 
voltage drops during peak usage periods? 

Vent Line 

2.2.1 Does the vent go from the sterilizer to 
the outside atmosphere directly - without 

Yes 
being terminated into any existing duct work, 
air flow system, or ventilation system? --

2.2.2 What type of material is the vent line made of? 

2.2.3 What is the diameter in inches of the vent O. D. 
line. 

2.2.4 What is the total length of the vent line? 

2.2.5 If the answer to the above question is greater 
than 300 ft., was the system approved by 3M? Yes 

2.2.6 Does the vertical travel of the vent line 
exceed 10 ft.? Yes 

2.2.7 If "yes" to the above question, was a moisture 
trap i nsta 11 ed? Yes 

Page 11 of 41 
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2.2.8 If the vent line run is completely horizontal, 
how far does it extend outside the building? _____________ ft • 

2.2.8.1 Does it have a downward bend? Yes --
2.2.8.2 Is the vent outlet located within 25 

ft. of any possible sources of ignition 
or any openings to the building interior 
(e.g., doors, fresh air, inlets, unsea1ed 

_--,No 

windows)? Yes No 

2.2.9 Have you checked to ensure the vent line is 
gas-tight? Yes __ No 

2.2.10 If the vent line extends through the roof, does 
it meet 3M installation requirements? Yes -- No --
2.2.10.1 Is it insul ated? Yes No --
2.2.10.2 How far above the roof does it 

extend? 

2.2.10.3 Ooes it have a 1800 bend? __ Yes No 

2.2.10.4 Is there a cupola over the vent 
1 i ne? __ Yes No 

2.3 Compressed Air Line 

2.3.1 What is the psi rating of the compressed air source 
at the sterilizer at a flow rate of 7 scfm? _____________ ,psi 

2.3.2 What is the maximum supply line air pressure? 

2.3.3 Is the air supply clean, dry and oil free? 

2.3.4 If the air supply is not clean, dry and oil free, 
are proper filters installed? 

2.3.5 Does the air enter into the filter through 
the port marked "in"? 

2.3.6 Are the filters accessible for malntenance~ 

2.3.7 Has a shutoff been installed upstream from the 
air filter so that air can be turned off for 
maci,i ne servi ce? 

2.3.8 If a compressor is used to supply air: 

2.3.8.1 A. What is the tank size? 

2.3.8.2 D. At what pressure is the switch 
cut-in set? 

2.3.9 Has an air pressure gauge been installed between 
the filters and the air inlet to the sterilizer? 

Page 12 of 41 
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Yes -- __ No 

Yes -- No 
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__ Yes _--.:No 

Yes -- __ .No 

_____ gallons 
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2.4 Unit Location 

2.4.1 Is there 20 inches of clearance on the left side 
panel and the right side panel? Yes No --

2.4.2 Is there 20 inches of clearance on the top? Yes No -- --
2.4.3 If either. of the two questions above is answered 

"No", can the unit be moved so that those clearances 
are possible? 

2.4.4 If the question above is answered "Yes": 

2.4.4.1 Has Coboflowe stainless braided flexible 
tubing been used on the vent line? 

2.4.4.2 How long is the Coboflow tubing? 

2.4.4.3 Is there a flexible line used on the air 
service so the unit can be moved without 
disconnecting that service? 

2.4.5 Has the unit been installed in a hazardous area 
where flammable gases or liquids other than EO are 

Yes No --

__ Yes _--,No 

__ Yes __ No 

present? __ Yes __ No 

2.4.6 What is the air exchange rate in the sterilizer 
room? 

2.4.7 Is the unit located properly with respect to the 
intake and exhaust of the rooms ventilation system? 

air changes/hour 

(See diagram in Installation Guide.) __ Yes No 

2.5 Local Exhaust System 

2.5.1 How many cubic feet per minute (cfm) of air does 
the local exhaust system provide to the hood? 

2.5.2 What is the minimum static pressure in the hood 
created by the local exhaust system? 

2.5.3 Is the ductwork material impervious to EO? 

2.5.4 What is the outside diameter of the ductwork 
connection for the hood? 

2.5.5 What is the distance outside between the exhaust 

_____ ----'cfm 

__ i nches of water 

Yes No -- --
inches -----

termination and any sources of building air intake? __ Yes __ No 

2.5.6 Is the exhaust source spark-proof, suitable for 
·continuous operation and protected from adverse 
weather? 
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NOTES: 

3. PURCHASER'S RESPONSIBILITY 

3.1 It is the purchaser's responsibility to provide the necessary machine 
service requirements to the area where the sterilizer is to be 
installed. These services consist of electricity, compressed air, a 
vent line and a dedicated exhaust system. Because of varying local 
codes and labor policies, it is also the responsibility of the 
purchaser to locate the machine in its permanent location and to 
COt.:·ect the services to the machine. The State of Cal ifornia requires 
that seismic bracing be provided on the sterilizer. It;s the 
purchaser's responsibility to ensure that state and local requirements 
are met • 

~ WARNING 

3.2 This product is limited to use by medical professionals or 
appropriately trained personnel in medical and industrial use areas. 
Use on1 under the direction of a ua1ified su ervisor. It is a 
Vl0 atl0n of Federa Law USA to use this product in a manner 
inconsistent with its labeling. Personnel must be familiar with 
information contained on the sterilizer's labeling and in the 
Operator's Manual prior to using this product. Do not attempt to 
operate the unit until 3M service personnel have checked out the 
installation. Costly damage and hazards could occur. 

• 4. STERILIZER LISTINGS 

• 

The Steri-Vac 4XL as sterilizer is listed with Underwriters Laboratories, 
nco UL, t e ana an Stan ar s ssoc atl0n SA an t e est German 
ec n sc er erwac un s- ere n ese are lnternatlona reco nized 
a oratorles t at lnspecte an eva uate t e ter - ac system. e r 

labels are located on or near the serial plate of your sterilizer. 

5. UNPACKING THE STERILIZER 

5.1 Unpack and inspect your sterilizer as soon as it arrives. 

5.2 Remove the shipping carton from the machine. To do this, cut the tape 
at each corner around the bottom edge of the carton, unfold the flaps 
and lift the carton off the machine. Examine the unit for damage and, 
if necessary, follow the instructions provided in Section 6 for fi1~ 
a damage claim. 

Page 14 of 41 
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6. 

7. 

5.3 Remove the plywood shipping board by removing the four bolts holding it 
to the machine base. Do not rest the full weight of the machine on its 
sheet metal panels when tipping for access to the bolts. This could 
damage the panel s • 

5.4 Open the door and remove the feet which are packed in a bag inside the 
chamber. Install the feet in the same holes which hold the shipping 
board to the frame. The feet must be installed for proper air flow 
through the bottom of the unit. 

5.5 Locate the machine in its permanent location and level the unit by 
adjusting the feet. When installed, provide adequate space on both 
sides of the unit for periodic maintenance and service access. leave a 
minimum of 50 cm (20 in.) space on each side and the top of unit for 
service access. 

SHIPPING DAMAGE 

Immediately inspect the sterilizer upon its arrival. Look for damage that 
may have occurred during transit. Immediately file a damage claim, if 
necessary, with the transportation company and notify your 3M Sales or 
Service Representative. The transportation company assumes liability for 
shipping damage only for a ten-day period starting with the day of delivery. 
After the ten days, the purchaser must accept the merchandi se as del iv.!red. 

HEALTH AND SAFETY INFORMATION 

The Steri-Vac 4XL ~as sterilizer uses the Steri-Gas cartridge 4-100 
containing 100% et ~lene oxide which is flammable and toxic. It is 
important that Sterl-Vac steril i zer users understand the chemical is haz<lrds 
and the necessary precautions. Contact your local 3M Sales or Service 
Reeresentative to obtaln a Co~y of a Steri-Gas Material Safety Data Shee·,~. 
WhlCh contains detailed healt and safety information. 

7.1 Flammability 

DANGER 

Small unit dose cartrid es containin the sterilant, 
ethylene oxide E ,are used in t e sterilizer. EO 
is flammab e w en present n concentratl0ns rom 3~ 
(30,000 ppm) to 10~. Keep all sources of ignition 
including lighted cigarettes, sparks and static 
discharge away from the sterilizer and cartridges • 
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7.2 Toxicity 

7.2.1 Acute Inhalation may cause irritation of the 
respiratory tract, dizziness, weakness, nausea 
and vomiting (immediate or delayed), chest 
pain and neurotoxic effects. Repeated 
overexposure may result in-olfactory fatigue 
(i.e., increasingly difficult to smell 
ethylene oxide). 

7.2.2 Chronic Inhalation. The results of animal 
toxicity and hUman epidemiology studies 
indicate that long term exposures to inhaled 
ethylene oxide may be hazardous to humans. 
The Occupational Safety and Health 
Administration (oSHA) classifies ethylene 
oxide as a 'cancer and reproductive hazard. 

7.2.3 Eye Contact. liquid ethylene oxide splashed 
in the eyes may cause severe injury. High 
concentrations of ethylene oxide gas may cause 
severe irritation and injury • 

7.2.4 

7.2.5 

Skin Contact. liquid ethylene oxide in 
contact with the skin may cause irritation, 
dermatitis and chemical blisters. 

Ingestion. A hiah1Y unlikely route of 
exposure. ligui ethylene oxide 1S caustic 
upon ingestion and may cause severe irritation 
and burns to the gastrointestinal mucosa. 

7.3 OSHA lim.ts (29 CFR 1910.1047) 

OSHA's 
on measured as 

ethylene oxide as 

7.4 StateMent of Practical Treatment/First Aid 

7.4.1 Inhalation. Immediately get fresh air for overexposure to 
ethylene oxide gas. Contact a physician as soon as possible. 

, -

7.4.2 Eye Contact. For liquid ethylene oxide or high concentrations 
of ethylene oxide gas, immediately flush the eyes with water for 
at least lQ minutes. Contact a physician immediately. 

7.4.3 Skin Contact. Thoroughly flush the area of contact with water 
for a minimum of 15 minutes. Remove contaminated clothing while 
flushing. Wash tne affected area with soap and water. Contact 
a physician as soon as possible. Aerate contaminated clothing 
and launder before reuse. Discard contaminated leather items. 
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7.4.4 Ingestion. Call a physician or Poison Control Center. Drink or 
or two glasses of water and induce vomiting by touching back of 
throat with finger. Do not induce vomiting or give anything by 
mouth to an unconscious person • 

8. PLANNING THE STERILIZER INSTALLATION 

Plan for the installation before the equipment is purchased. Consider such 
things as location, machine service requirements, ordering a Steri-Gas 
cartidge 4-100 supply, accessories, and code compliance. If possible, 
review the proposed installation with the department manager, the facility's 
engineer (and architect, if appropriate) and the ~~ Sales Representative. 

Ensure that anyone who will be involved with the sterilizer installation 
receives a copy of this Installation Guide. ~ontact your local 3M Medical 
Sales Representative for additional copies. ·ontact the local 3M Service 
Representative if you have any questions about installing the sterilizer. 
Call your local 3M Medical Sales Branch Office or the ~edica1-Surgica1 
Service Center if you need help contacting your local representatives. 
Refer to Section ZO for phone numbers. 

9. LOCATION OF THE STERILIZER 

I & MN~R 

Since ethylene oxide is both flammable and toxic, locate the sterilizer in a 
well ventilated area. Keep all sources of ignition away from the sterilizer 
and ethylene oxide cartridges. Avoid contact with gaseous or liquid 
ethylene oxide. Refer to Section 7 for Health and Safety InforMation. 

9.1 Select an appropriate site well in advance of purchasing the 
sterilizer. Contact your building engineering department for help in 
selecting a site. 

9.2 Locate the equipment in a well-ventilated area. See Section 10 for 
General Ro~ Ventilation requirements. Avoid small, inadequately 
ventilated areas. 

• 9.3 Keep sterilization/aeration equipment away from the main traffic areas 
of personnel. 

9.4 Do not install sterilization equipment in areas where flammable gases 
or liquids other than EO are piesent. At the time of installation 
checkout, your 3M Service Representative will request that you certify 
in writing that this requirement is met. 

9.5 Provide at least 50 em (20 in.) on both sides and at the top of 
sterilizer for service access. 

9.6 Contact appropriate local regulatory agencies to determine their 
requirements. 
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10. GENERAL ROOM VENTILATION 

10.1 Locate the sterilization equipment in a well-ventilated area. Avoid 
small. inadequately ventilated areas • 

10.2 Locate the e ui ment in an area with a non-recirculat n ventilation 
system; t e venti atlon ex aust s must e de icated. 

10.3 Provi~e an air exchange rate of at least ten (10) room changes per 
hour. 

10.4 The location of air intakes and exhausts in relation to the 
sterilization equipment is important. Measure the room air flow to 
ensure that there are no "dead" air spaces in the immegi~te sterilizer 
area and that air moves away from equipment operators.' Refer to 
Figure 1. 

10.5 Your 3M Service Representative will request that you certify. in 
writing. that the requirements for the general room ventilation rate 
and the non-recirculating ventilation system are met when he reviews 
your installation. 

• 11. ELECTRICAL Rr,QUIREMENTS 

• 

• 1 

2 

3 

4 

• 

11.1 Specifications 

Voltage: 220 yolts A.C. (Vrv) !. lin 
Frequency:--S0/60 Hz 
Phase: Single (1) 
Current: 15 Ampere (Dedicated) 

Power Cord: 

EPA's Recommendations. "Sterilant Use of EtO in Hospitals & Health Care 
Facilities". Appendix A. VII. OSHA's EtO Standard 29 CFR 1910.1047. Federal 
Register, Volume 49, No. 122, June 22, 1984, p. 25802. 

Dept. Health Education and Welfare! DHEW Publ. No. HRA-74-400. "Minimum 
Reauirements of Construction & Egulpment for Hoseital & Medial Facilities", 
HE , PHS, Health Resources Adm., Di~. of Facilitles & Utilization, 
Rockville, MD 20852, 1974, p. 27. 

Industrial Ventilation, A Manual of Recommended Practice, Committee on 
Industrial Ventilation, P.O. Box 16153, Lansing. MI 48902. 

ASHRAE, American Society of Heating, Refrigeration & Air Conditioning 
Engineers, Applications Volume, 1982, Chapter 7 • 
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FIGURE 1: 
RECOMMENDED LOCATION OF STERILIZATION/AERATION EQUIPMENT RELATIVE 

TO ROOM INTAKES AND EXHAUSTS 

r-:::><~ Exhaust 
or---

GOOD 

A!r flow wa~hes entire room. 
Air movement is away from operator . 

Poor 

.' -
I"" Exhaust 

J~ 
-~ Intake ,...J"\.. ~ 

'--V~ .., 

~ Sterilizer 

"Dead" Air Space 

AIr movemenl Is lowiird operalor 
and "Dead" air spaces can lorm. 
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Figure 2: Dimensions, Model 4)( l 

c 

70.2 em ___ .... 1.- 70.5 em 
L-__ 130 iN) I (2714 in) 

'-.... ....." "---------
Stalic Pressure 

Sensing Port 
Local ExhauM Flange Protrudes 

2.5 cm (1 in) and has Outside 
Diameter of 10.2 em (4 in) 

1i4 In NPT Female'(' 
AIr Line 

Connector. 

3/8 In NI'T Female' 
. EO Vent I.lne 

Conneclor .~~ 
~ 

, 

POWER ON/OFF SWITCH 
Noles: 1. Leveling feel mUsl be Ins III lied and base of 

unit must not be blocked so unU can clrculale air 
properly over 'he eleclrlclil components .nct out 
through the base 01 the cabinet . 

.... leave. minimum 01 !lOcm (20 In) space on 
each side and top o. Ihe IInll tor service access. 
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11.2 Connection to sterilizer 

WARNING 

Do not attempt to plug the cord into an outlet and 
operate the sterilizer until a 3M Service 
Representative has checked out the installation and 
inserviced the operators. Costly damage and hazard 
could result. 

12. VENT LINE REQUIREMENTS 

. . 

Connact the sterilizer to a dedicated vent line to exhaust ethylene oxide to 
the outside atmosphere or to an emission control system. Meet the following 
requirements for venting the Steri-Vac 4XL gas sterilizer. 

12.1 Multiple units of the Steri-Vac gas sterilizer models 4XL, 400, 2028 
and 202 may be vented through a COMMOn vent line. Each Steri-Vac 4008 
and 400C sterilizer requires a separate dedicated vent line. 

12.2 Ensure the vent line is constructed of straight lengths of copper 
~ tubing available in hard or soft temper. 

• 

• 

• 

12.3 Do not extend the length of line beyond 91.5 M (300 feet). Label 
and/or color code the line. The diameter of the vent line depends on 
the length of the line. Refer to the table below for vent sizes. Use 
a 0.95 CM (3/8 in.) National Pipe Thread (NPl) connection at the 
sterilizer. 
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Recommended Outer DiaMeter (00) Vent Sizes for Steri-Vac 4XL gas sterilizer 

Number of 
Steri-Vae 
Steri 1 i zers 

1 

2 

3 

4 

5 

6 

Length of Vent Line 
8 15 H 31 46 61 76 

meters meters meters meters meters meters meters 
(25 ft) (50 ft) (75 ft) (100 ft) (150 ft) (200 ft) (250 ft) 

1.6 em 1.6 em 1.6 c~ 1.6 em 1.9 em 1.9 em 1.9 em 
(5/8 in) (3/4 in) 

1.6 cm 1.9 em 1.9 em 1.9 em 1.9 cm 1.9 em 1.9 em 
(5/8 in) (3/4 in) 

1.9 em 2.5 em 2.5 em 3.2 em 3.2 em 3.2 em 3.2 em 
(3/4 in) (1 in) (1-1/4 in) 

2.5 em 2.5 em 3.2 em 3.2 em 3.2 em 3.2 em 3.2 em 
(1 in) (1-/4 in) 

2.5 em 3.2 em 3.2 em 3.2 em 3.8 em 3.8 em 3.8 em 
(1 in) (1-1/4 in) (1-1/2 in) 

3.2 em 3.2 em 3.8 em 3.8 cm 3.8 em 3.8 em 3.8 em 
(1-1/4 in) (1-1/2 in) 

92. 5 
meters 

(300 ft) 

1.9 em 

2.5 cm 
(1 in) 

3.2 em 

3.8 em 
(1-1/2 in) 

3.8 em 

4.1 em 
(1-5/8 in) 

12.4 The vent line will contain significant amounts of EO during the 
sterilization cycle. Do not tpnlinate the vent line Within 7.6 meters 
{25 ft.} of any possible source of ignition or any opening to the 
building interior such as fresh air inlets. unsealed windows and 
pedestrian traffic areas. Greater distances may be needed in some cases; 
consider wind directions and the location of buildings in selecting the 

• di scharge poi nt. 

12.5 

12.6 

• 

Install a .of sture trap if there are more than 3 meters (10 feet) of 
vertical distance in the vent line. Route the vent line so that moisture 
drains toward the trap. Avoid sags or loops in the vent line to prevent 
moisture buildup at other points in the line. Call or write the 3M 
Medical-Surgical Service Center for a moisture trap (3M Part No. 
12-2376-1209-3) available at a nominal charge. Refer to Section 20 for 
the address and phone number of the Service Center. 

Ensure that the vent line is gas-tight from the machine to the outside 
atmosphere. Use flanged or compression fittings at the sterilizer and 
the moisture trap. Braze or solder all the other vent line fittings • 
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/III .. Figure 3 Roof Venting Diagram 

• Minimum Radius 
Two Times The 

Tubing Diameter 

• 
• 

• 

• 

Weld or Clamp 
Tighl To Tube 

22 gauge GalVa~ 
Counter Flash; I 

.......-: 0.3 cm (118 in) 
,/' Clearance All Around 

....... 

....... 
,.-
.-
--1 

18 gauge Galvanized Pip~ 

, 

Scm 
(2 In) 

_.--:l"c--- Insu lalion 

"-
"-- Flashing "-
........30.Scm 

(12 in) - "-5cm 
(2 in) " I' 

ll.ooi 

13cm 
(S In) 

! 
- Copper Vent Line 

Note: The unit must be vented 10 the outside .tmosphere, using the specified di,imeter copper 
tubing for the required vent line tength. Verlical Iravel and ,eslrlellons, sueh as elbOWS, 
ch.rp bends .nd contracllons should be kept 10 • minimum. The vent line &hould be • 
maKlmum of 91.5 meters (300 feet) .nd verlleal travel held 10 • minimum. Be ~erlr.\n Ihe 
lermln.llon point 01 the venl line Is nol loclted within 7.6 meters (25 feef) of .ny pos· 
sible source of Ignilion or orenlng to • building In northern climates, remove snow 
around the roof vent. 
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FIGURE 4: ETHYLENE OXIDE VENT LINE DIAGRAMS MODEL 4XL. (CON'T) 

HORIZONTAL VENT LINE: 

• 1------ 91.5 mete's (300 It.) -----.: I 

Y0:::i-- EXTERIOR WALL 

", 

Ster; -Vac 4XL 
gas 
steril ;zer 

• 

COPPER LINE 

FLEXIBLE TO SOLID VENT LINE: 

• 
1"" . ...------ 91.5 meters (300 It) ----~I 

--.., FLEXIBLE 
LINE 

(SEE SPECIFICATIONS) COPPER LINE 

/ 

2.5 em (1 In) MAXIMUM 
(CURVED DOWN) 

2,5 em (1 In) MAXIMUM 
(CURVED DOWN) 

EXTERIOR WALL 

• NOTE: Flanged or compression IUlings should be utilized III vent 
line and moisture trap Ilttings. 
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Date of Draft: June 11, 1986 

PRE-REGISTRATION LABEL DRAFT 

Reason To Issue: 1) To update Storage and Disposal statements in line with 
PR Notlce 83-3, 2) to change registrant address of record to Medical
Surgical Division/3M, and 3) to ~pecify the use of Steri-Gas 4-100 cartridge 
in the newly designated Steri-Vac gas sterilizer model change from 400C 
to 4XL. 

'INSERT THIS END' 

Sleri-Gas 
Cartridge 4-100 
Active Ingredient: Ethylene OXide 1000

0. Net Wt 100 9 

J 
3NI 

Storage and Disposal: Dc not contaminate water, food or feed 
by storage or disposal. Store at room temperature. Do not 
incinerate. Avoid puncturing. Pesticide wastes are acutely 
hazardous. Improper disposal of excess pesticide is a violation 
of Federal Law. If these wastes cannot be disposed of by use 
according to label instructions, contact your State Pesticioe 
or Environmental Control Agency or the Hazardous Waste 
representative at the nearest EPA Regional Office for guidance. 
Aerate empty Steri-Gas cartridges. After aeration, dispose of 
immediately with normal nonincinerated waste. 

DANGER-EXTREMELY FLAMMABLE 
DO NOT USE NEAR FIRE OR FLAME 

N.V.F.D.C. of A. No. 933 
USE ONLY IN ACCOROANCE WITIt MANUFACTURER'S INSTRUCTIONS IN SIERI·YAC MOOEL .!lOC & 4Xl 

ETHYLENE OXIOE VAPOR HARMFUL· MAY CAUSE BURNS 
K .. p Conl.lner CIoMd _ AYoid Breathing V~f. an,olion Avo., contact w!lh oxidizing materials 
Awld Inhlleli)n and contact wdh Skn 01 eyes In case rite pfOdllC"$ IImll'ed 10 us. by medical p,oless.,na's 
01 contact r.move tontamnaled dOthng and flush skin 01 IpptOp'II'ely·tr,rned pelsOtlne11tl med,ca/.nd 
or .yes wtlh pltntyol waler. fot .yes gel medICal mdusl".' use areas 

Medical-Surgical Division/3M E.P.A. Reg. No. 7182-1 
St. Paul, MN 55144 Made in U.S.A. E.P.A. Est. No. 3657-WI-2 
681160 A C ----"---

CEPTED 

U"'., .~,U;G 2 6 1986 
}'Ullf/i-" • .. I. . . 

I ...... •• (ll"j II d "' "1_'0, 
09 O"lUlldC!d f 0 l;lllicjrJc Act 
rOtiislO:od ~I~d~l Ibo 1) Ikldo • 
t.PI\ Reg. No. t ~ ~ { 

.... , ... 
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Date of Draft: June 11, 1986 

PRE-REGISTRATION LABEL DRAFT 

Reason To Issue: 1) To update Storage and Disposal statements in line with 
PR Notlce 83-3, 2) to change registrant address of record ~o Me~ica1- . 
Surgical Division/3M, aftd 3) to delete the use of the Sterl-Gas cartrldge 
2-67 with the Steri-Vac 200 gas sterilizer. 

--------------------------------------------------------------------------

INSERT THIS END 

Steri-Gas 
Cartridge 2-67 

11 
3NI 

A~tlve Ingredient. Elhylpne OXide 100°" 
'f'.Jet WI 67 gms (237 OZ ) ~ 

Storage and Disposal: 00 not contaminate water, food or feed 
by storage or disposal. Store at room temperature. 00 not 
incinerate. Avoid puncturing. Pesticide wastes are acutely 
hazardous. Improper disposal of excess pesticide is a violation 
of Federal Law. If these wastes cannot be disposed of by use 
according to label instructions, contact your State Pesticide 
or Environmental Control Agency or the Hazardous Waste 
representative at the nearest EPA Regional Office for guidance. 
Aerate empty Steri-Gas cartridges. After aeration, dispose of 
immediately with normal nonincinerated waste. 

DANGER-EXTREMELY FLAMMABLE 
DO NOT USE NEAR FIRE OR FLAME 

N.Y.F.D.C. 01 A. No. 93.' 
USE ONLY IN ACCORDANCE WITH MANUFACTURER'S 

INSTRUCTIONS IN STERI·YAC MODEL 202 and 2028 
ETHYLE~E OXIDE W.POR HARMFUL. MAY CAUSE BURNS 

KMP Conl.lner CIoMd-Avokf are,thlng Vapors, Avoid Inh,l" 
tion Ind contact with ,kin or .y.s. In CIS. of eont.ct remove con· 
lamin,led clothing .nd flush 'kin or .~. with plenty 01 w.t.r; for 
.y.s get medlc.1 .ttlnlion. Ayoid tOnl.ct with oxidizing m,I,ri,ls. 

Medical-Surgical Division/3M 
St. Paul, MN 55144 Made in U.S.A. 
681160 

E.P.A. Reg. No. 7182-1 
E.P.A. Est. No. 3657-WI-2 

ACCEPTED 

AUG 2 61986 
UP.Jet th~ r("lrr 11.1 ~.' ._~, ·I·~C. 
l'UIl~i.i ',: •. ~Ihl h·~t".I.IIo~l.l.! J~ct. 
os Of.)C ,£lcd. 101 Iho pU:lIICldo 
togh;lowd undut rI "\ ,.. 
EPA RoU. No. a rr 
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Date of Draft: June 11, 1986 

PRE REGISTRATION LABEL DRAFT 

Reason To Issue: 1) To update Storage and Disposal statements in line with 
PI< Nobce 83-3. 

--------------------------------------------------~- -------

• INSERT THIS END 

Steri-Gas 
Cartridge 4-134 . 

J 
31\11. 

Active IngredIent: Elhylene OXide 100."· • Nel WI 127 gms 145001 I 

5torage and Disposal: 00 not contaminate water, food or feed 
by storage or disposal. Store at room temperature. 00 not 
incinerate. Avoid puncturing. Pesticide wastes are acutely 
hazardous. Improper disposal of excess pesticide is a violation 
of Federal Law. If these wastes cannot be disposed of by use 
according to label instructions, contact your State Pesticide 
or Environmental Control Agency or the Hazardous Waste 
representative at the nearest EPA Regional Office for guidance. 
Aerate empty Steri-Gas cartridges. After aeration, dispose of 
immmediately with normal nonincinerated waste. 

DANGER-EXTREMELY FlAMMABLE 
DO NOT USE NEAR ARE OR FLAME 

N.V.F.D.C. of A. No. 933 
USE ONLY IN ACCORDANCE WITH MANUFACTURER'S INSTRUCTIONS IN STERI·YAC MODELS fllCl OR fllCl. 

ETHYLENE OXIDE VAPOR HARMFUL. MAY CAUSE BURNS 
K .. COM"- CIoood-A_ -"*'It VIp«. IHtnllon.A __ octwlth""IdtzI"'lrnot-' 
A __ lotion ond _tOCl wllh JIdn or _ InCIN TIN-..",/IJn_to UN o.,modlUlptVIH._,. 
oI __ COII' ....... ,ICf_ondllushlk'n ",1_1IIy./lI/_pors.,,".oIltImodlol/lnd 
01 .... \Irith JNnty at Wiler, lew eyes get. medlc6l #nduS,rI,IUSf IfNt. 

Medical-Surgical Division/3M 
St. Paul. MN 55144 Made in U.S.A. 
681160 

E.P.A. Reg. No. 7182-1 
E.P.A. Est. No. 3657-WI-2 
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PRE-REGISTRATION lABEl IlRAFT 

Date of Draft: 6-11-86 

REASON TO ISSUE: 1) provide labeling relevant to OSHA classification 
of ethylene oxide; 2) revise precautionary and user handling 
statements; 3) reflect label symbols recommended by ANSI; 4) delete 
references to the obsolete Steri-Gas cartridges 1-30 and GS-10; 5) 
make certain editorial and format changes; 6) specify use of the 
Steri-Gas 4-100 cartridge in the newly designated model change from 
Steri-Vac 400C to 4Xl. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
STERI-GAse CARTRIDGES - PACKAGE INSERT 
EPA REG. NO. 7182-1 

DANGER: ETHYlENE OXIDE 
Flillllllability 

6 DANGER 

Ethylene oxide is flammable in air when present in 
concentrations from 3~ (30,000 ppm) to 10~. Keep matches, 
lighted cigarettes and other potential sources of ignition 
away from the sterilizer and cartridges • 

Toxicity 

Acute inhalation. Overexposure may cause irritation of the 
respTratory tract, dizziness, weakness, nausea and vomiting 
(immediate or delayed), dizziness, weakness, chest pain, and 
neurotoxic effects. Repeated overexposure may result in 
olfactory fatigue (i.e. increasingly difficult to smell EO) • 

Chronic inhalation. The results of animal toxicity and human 
epidemiology studies indicate that long term exposure to inhaled EO 
may be hazardous to humans. The Occupational Safety and Health 
Administration (OSHA) classifies EO as a cancer and reproductive 
hazard. 

~ Contact. liquid EO splashed in the eyes may cause severe injury. 
HTgh concentrations of EO gas may cause severe eye irritation and 
injury. 

Skin Contact. liquid EO in contact with the skin may cause 
TrrTtation, dermatitis, and chemical blisters. 

Ingestion. A highly unlikely route of exposure. liquid EO upon 
in~estion is caustic and may cause severe irritatlon ana urns to the 
gastrointestinal mucosa. 
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OSHA LIMITS (29 CFR 1910.1047) 

Stat~t of Practical Treatment/First Aid 

Inhalation. Immediately get fresh air for overexposure to EO gas. 
Contact a physician as soon as possible. 

Eye Contact. For liquid EO or high concentrations of EO gas, 
immediately flush the eyes with water for at least 10 minutes. 
Contact a physician at once. 

Skin Contact. Thoroughly flush the area of contact with water for a 
minimum of 15 minutes. Remove contaminated clothing while flushing. 
Wash the afTE!cted area with soap and water. Contact a physician as 
soon as possible. Aerate contaminated clothing and launder before 
reuse. Discard contaminated leather items. Contact a phYSician as 
soon as possible. 

Ingestion. Call a physician or Poison Control Center. Drink one or 
two glasses of water and induce vomiting by touching back of throat 
with finger. Do not induce vomiting or give anything by mouth to an 
unconscious person • 

Steri-Gas cartridge Selection 
It is essential to use the correct cartridge gas sterilizer 
combination. 
The chart below will guide you in the proper selection of the correct 
cartridge. 

Steri-Gas 
cartridge No. 

2-67 

4-134 

4-100 

Gas Steri 1 i zer 

Steri-Vac gas sterilizer 
Model s 202 or 202B 
Steri-Vac gas sterilizer 
MOdels 400 and 400B 
Steri-Vac gas sterilizer 
Models 400C and 4XL 

ACCEPTED 

AUG 2 61986 
Undt:;.r .the Fe·;Lr .... ' L~ 
FungICide. and R d : :".' - .1, 
09 amended fot 0 enhC'IQO;J Aof. 
registered u~doi t2,i ~e9UCjd. 
EPA Reg. No. /1 I;;;" _ / 

Note: This product is limited to use by medical professionals or 
appropriately trained personnel in medical and industrial use areas. 
It is a violation of Federal Law (USA) to use this product in a manner 
inconsistent with its labeling. 

Medical-Surgical Division/3M 
St. Paul, Minnesota 55144-1000 

~ Steri-Gas and Steri-Vac are registered trademarks of 3M. 
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PRE-REGISTRATION LABEL DRAFT 

Date of Draft: June 11.1986 

Reason to Issue: 1) Provide labeling relevant to OSHA classification of ethylene 
oXlde; 2} specify use of the Steri-Gas 4-100 cartridge in the newly designated 
Steri-Vac model change from 400C to 4XL; 3) revise certain precautionary. 
transportation and user handling information; 4) specify U.S. and O.U.S. 
electrical listings approvals; 5) make certain editorial and label format 
improvements; 6) add certain hazard symbols recommended. 

Steri-Gas· 
cartridges 
EPA Reg. No. 7182-1 

(Pictures of 3 Steri-Gas cartridges) 

Medical-Surgical Division/3M 
St. Paul. Minnesota 55144-1000 

2-67 
4-100 
4-134 

Page 1 of 10 
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1. INTRODUCTION 

For over twenty years, unit dose quantities of ethylene oxide have been 
supplied to 3M Steri-Vac. gas sterilizers in Steri-Gas cartridges. More than 
eighteen hundred health care facilities have found the system to be a 
reliable and cost-effective method for sterilizing medical devices. 

NOTE: Steri-Gas cartrid es are rofessionals or 
approprlate y tralne personne 

2. FEATURES AND BENEFITS 

Steri-Gas cartridges contain less than five (5) ounces of 10~ ethylene 
oxide. Before a sterilization cycle is started, an operator inserts a 
cartridge into its holder inside the Steri-Vac chamber. The empty cartridge 
is easily removed from the holder after the sterilization cycle is completed, 
aerated with the sterilized items, and discarded with nonincinerated waste. 
The following are the major features and benefits of the system. 

2.1 Only small amounts of ethylene oxide are contained in the cartridges. 

2.2 The cartridges deliver the proper amount of ethylene oxide for each 
sterilization cycle. 

2.3 The system provides an easy, cost-effective and efficient method of gas 
steril i zat i on. 

2.4 The ethylene oxide in the cartridges is stable with a minimum shelf life 
of 24 months. 

2.5 There are no bulky sterilant tanks to store, change and transport. 

2.6 There are also no external valves and gaslines between the sterilizer and 
sterilant that can be sources of leaks and requlre time-consuming 
malntenance. 

2.7 There are no gas line filters which can plug, need periodic changing, and 
can be sources of ethylene oxide exposure • 

2.8 The cartridges do not contain chlorofluoroca1bon diluents which are known 
to accelerate corrosion of certain plastics. 

1 Health Devices, March-April, 1979, p. 147. 
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3. STERI-GAS CARTRIDGE APPLICATIONS 

The following cartridges are approved for use only in the Steri-Vac 
4It sterilizers listed. 

• 
• 

• 

• 

Steri-Gas cartridges 
Steri-Vac 
sterilizer .odels 

2-67 
4-100 
4-134 

202 & 202B 
400C & 4XL 
400 & 400B 

4. STERI-GAS PRODUCT SPECIFICATIONS 

4.1 Cartridge Contents 

Steri-Gas cartridges contain one hundred percent liquid ethylene oxide. 
The liquid becomes a gas when released from the cartrid~e into the 
sterIlIzatIon chamber. The major physIcal characterIstIcs of ethylene 
OXI de are: 

Boiling Point 
Vapor Pressure 

Color 
Flammable limits: lower 

upper 
Ignition Temperature in air 

in absence of air 
Solubility 1n water 
L1guld denSIty (water = 1) 
Vapor density (air - 1) 
Detectable odor 

4.2 Shelf Life 

10. rc (51.3°F) 
1094 mm Hg at 20°C 

Colorless 
3% (30,000 ppm) 
100% 
428.9°C (B04°F) 
571.1°C (1060°F) 
Complete 
0.87 
1.49 

(
457 g \ 
sq cm 9auge J 

Approximately 500 - 750 ppm 

The .iniMU. shelf life for Steri-Gas cartridges is twenty-four (24) 
months from the date stamped on the bottom of each cartridge and on the 
label of each Steri-Gas cartridge box. Weigh cartridges older than 24 
months before use. Use cartr1dges with gross we1ghts equal11ng or 
exceeding those listed in Section 4.3 in Steri-Vac sterilizers. Do not 
use Steri-Gas cartridges with gross weights less than those listed below. 
Follow the instructions listed in Section 9 for handling underweight 
cart ri dges • 

4.3 Cartridge Weights 

The following table lists the minimum acceptance gross weights of 
Steri-Gas cartridges before use. 

Steri-Gas cartridge 

2-67 
4-100 
4-134 

Minimum Gross 
lIei ght in Grams 

89 
i31" 
ill 
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4.4 Cartridge Construction 

The cartridge containing ethylene oxide is made of 0.07 cm (0.02 inch) 
thick seamless aluminum. The cartridge cap is valveless and composed of 
tin-plated steel with a thickness of 0.03 cm (0.01 inch). 

4.5 Gasket Kateria1 

The gasket material for Steri-Gas cartridges was selected because of its 
capability to swell and form a tight seal when in contact with ethylene 
oxide. The swelling, referred to as gasket oozing, may result in two 
normal and ooservab1e phenomena: 

4.5.1 The gasket may swell !Jut from under the cartridge cap, and/or 

4.5.2 An oily residue may appear on the body of the cartridge. 

5. CARTRIDGE REGISTRATION AND LISTINGS 

5.1 EPA Registration 

Manufacturers of chemical pesticides, such as ethylene oxide, are 
required to register their product label claims with the Environmental 
Protection Agency (EPA). Based on these claims, the EPA requires the 
manufacturer to demonstrate that the product meets certain performance 
standards prior to issuing a registration. The EPA registration number, 
which appears on all Steri-Gas cartridges, is 7182-1. 

5.2 Listing With Underwriters Laboratories, Inc. 

The Steri-Vac 4XL gas sterilizer is listed with Underwriters 
Laboratories, Inc. (UL). As a third party testing institution, 
Underwriters Laboratories has evaluated the sterilization system at the 
request of 3M. The evaluation includes mechanical and electrical testing 
as well as an on-going program of factory inspections to ensure the 
equipment meets the requirements of UL Standard No. 544. ihe UL listing 
is located on the serial plate of the Steri-Vac 4XL gas sterilizer • 

5.3 International listings 

The Steri-Vac 4Xl gas sterj,l izer is also listed with two international 
agenCies, the Technischer Uberwachungs-Vereln (TUV) and the Canadian 
Standards Association (CSA). The Tilv is an inspection agency authoriz~d 
by the West German government to implement an equipment safety law. TUV 
conducts tests and applies certification marks to products meeting the 
International Electrical Commission (IEC 601-1) requirements. In a 
similar manner, CSA revie~s equipment in .1,ight of Canadian safety 
standards and guidelines. The CSA and TUV labels located on or near the 
serial plate represent sterilizer compliance. 

2 CSA Standards C22.0, Nos. 0, 04 and 151 and CAN3-2314.1 - M84. 
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5.4 Factory Mutual Syste.s Listing 

factory Mutual Systems has evaluated the electrical safety of the 
following Steri-Vac/Steri-Gas systems. 

Steri-Vac sterilizers 

4000 
400C 

Steri-Gas cartridge 

4-134 
4-100 

Factory Mutual Systems is an internationally recognized testing 
laboratort similar to Underwriters Laboratories. Its tests include both 
electrica and mechanical tests and end-of-cycle fas concentratIon 
measurements. 3M participated wIth Factory Mutua in a erogram of 
perIOdic factory Inspections and design change notificatIons to ensure 
that its safety performance requirements continued to be met. The 
Factory Mutual label is located near the serial plate of each Steri-Vac 
4008 and 400C gas sterilizer. 

HEALTH AND SAFETY INFORMATION 

The sterilant, ethylene oxide, is both fla.aable and toxic. It is important 
that Steri-Vac sterilizer users understand the chemical's hazards and the 
necessary precautions. Many states and localities have Hazard Communication 
or Right-to-Know laws that require employers to provide this information to 
workers. Contact your 3M Sales or Service Representative for a Steri-Gas 
Material Safety Data Sheet containing more detailed information. 

&. DANGER 

6.1 Flammability 

. ~ '.. . 

Ethylene oxide is flammable in air when present in 
concentrations from 3% (30,000 ppm) to 100%. Keep 
all sources of i~nition such as matches, lighted 
cigarettes, spar s, and static discharge away from 
the sterilizer and cartridges • 

6.2 Toxicity 

ACCEPTED 

AUG 261986 
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6.2.1 Acute inhalation may cause irritation of 
the respiratory tract, dizziness, weakness, 
nausea and vomiting (immediate or delayed), 
chest pain and neurotoxic effects. 
Repeated overexposure may result in 
01 factory fatigue (i .e., inc~-e.~si~ 
difficult to smell ethylene oxide). 

6.2.2 Chronic inhalation. The results of animal 
toxicity and human epidemiology studies 
indicate that long term exposure to inhaled 
ethylene oxide may be hazardous to humans. 
The Occupational Safety and Health 
Administration (OSHA) classifies ethylene 
oxide as a cancer and reproductive hazard. 
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6.2.3 Eye Contact. Liquid ethylene oxide splashed in the eyes may cause 
severe injury. High concentrations of ethylene oxide gas may 
cause severe irritation and injury. 

6.2.4 Skin Contact. Liquid ethylene oxide in contact with the skin may 
cause irritation, dermatitis, and chemical blisters. 

6.2.5 In?C;stion. A highly unlikely route of exposure. LiQ,"lid ethfene 
oXIde upon Ingestion is caustic and may cause severe irritat on 
and burns to the gastrointestinal mucosa. 

6.3 OSHA LIMITS (29 CFR 1910.1047) 

A worker's exposure to ethylene oxide must not exceed OSHA's Permissible 
Exposure LImit of 1 ppm (one part per million) measured as an 8-hour 
time-wei hted avera e. Direct contact with eth lene oxide as a liquid or 
Tn so utTons must e prevented. 

6.4 STATEMENT OF PRACTICAL TREATMENT/FIRST AID 

6.4.1 Inhalation. Immediately get fresh air for overexposures to 
ethylene oxide gas. Contact a physician as soon as possible. 

6.4.2 Eye Contact. For liquid ethylene oxide or high concentrations of 
ethylene oxide gas, immediately flush the eyes with water for at 
least 10 minutes. Contact a physician at once. 

6.4.3 Skin Contact. Thoroughly flush the area of contact with water for 
a minimum of 15 minutes. Remove contaminated clothing while 
flushing. WaSh the affected area with soap and water. Contact a 
physician as soon as possible. Aerate contaminated clothing and 
launder before reuse. Discard contaminated leather items. --

6.4.4 In estion. Call a h sician or Poison Control Center. Drink one 
or two g asses of water and induce vomiting by touching back of 
throat with finger. Do not induce vomiting or give anything by 
mouth to an unconscious person • 

7. STORAGE OF STERI-GAS CARTRIDGES 

7.1 National Fire Protection Association (NFPA) Codes 

NFPA Article No. 30, Section 4450 outlines storage requirements for Class 
I flammable liquids in Office, Education and Institutional Occupancies. 
The requirements pertain to Steri-Gas cartridges containing 10~ ethylene 
oxide. Subparagraph (b) of this section states: "Not more than 10 
gallons of Class I and Class II liquids combined shall be stored outside 
of a storage cabinet or storage room, except in safety cans." Ten (10) 
gallons of ethylene oxide is approximately equivalent to 245 of the 
largest Steri-Gas cartridges (No. 4-134). 

ACCEPTED Page 6 of 10 
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7.2 31' RECOtIIEIftlATIOftS 

The following are 3M's recommendations for storing Steri-Gas cartridges. 
These recommendations-are significantly more stringent that those in the 
NFPA Codes. Check your local fire protection codes for additional 
requi rements. 

7.2.1 

7.2.2 

7.2.3 

7.2.4 

~ DANGER 

Keep all sources of ignition such as Matches. lighted 
cigarettes. s arks and static dischar e awa fro. the 
sterl zer an cartrl ges. 

Store cartridges at room temperature. 

Keep only one day's requirement or a maximum of twelve 
(12) cartridges (one box) in the immediate sterilizer 
area. 

Store 13-48 cartridges (2-4 boxes) in an area away from 
the sterilizer(s) and ignition sources. 

7.2.5 Store 49 or more cartridges (more than 4 boxes) in an 
approved flammable liquid storage cabinet or in an area 
suitable for storage of flammable liquids. 

CARTRIDGE SHIPPING 

It is the customer's responsibility to ship according to local, state and 
federal transportation requlrements. Sterl-Gas cartridges must be stored and 
transported 1n the original shlpplng case or intermediate package, both of 
which are Department of Transp~rtation (DOT) approved shipping containers. 
The following must be clearly visible on the outside ackaging fOI' 
trans portat 1 on • 

8.1 Red Flammable 
8.2 UN-1040 
8.3 ETHYLENE OXIDE 

Liquid Label 

CARTRIDGE HANDLING AND DISPOSAL 

9.1 USed cartri dges 

ACCEPTED 

AUG 26 \986 

9.1.1 Aerate empty (i.e. used) Steri-Gas cartridges with sterilized 
medical items. This procedure will ensure that any trace 
quantities of ethylene oxide gas are removed from the cartridges. 

9.1.2 After aeration, dispose of the empty cartridges with normal, 
nonincinerated waste. 

9.1.3 Dispose of the aerated cartridges immediately. Do not return empty 
cartridges to boxes containing full cartridges. This precaution 
will prevent the accidental disposal of full cartridges. 
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9.2 Unused cartridges 

lLused cartridges are pesticide wastes which are toxic. Improper 
disposal is a violation of Federal Law. If these wastes cannot be 
disposed of bt use accordine to label instructions, contact your State 
Pestlclde or nVlronmental ontrol Agency or the Hazardous waste 
representative at the nearest EPA Regional Office for guidance. Contact 
your local 3M Medical-Surgical representative for additional information. 

10. ETllYLENE OXIDE LEAKS OR SPILLS 

10.1 Characteristics of a Leak or Spill 

Do not confuse gasket oozing or an oily residue, described in Section 
4.5, with ethylene p~lde leakage. The following indicate Steri-Gas 
cartridge leakage: 

10.1.1 liquid ethylene oxide spurting or rapidly dripping from a 
cartridge, 

10.1.2 a cartridge that feels very cold to the touch, and/or 

10.1.3 cartridge w~ight loss. 

10.2 Emergency Plan and Procedures 

10.2.1 OSHA Requirements 

The Occupational Safety and Health Administration (OSHA) requires 
facilities using ethylene oxide to have a written emergency plan 
for spills or leaks. Procedures for training, alerting, 
evacuating, rescuing, and, if necessary, medically treating 
personnel must be included in the plan. Procedures for reporting 
an emergency to appropriate authorities and for determining when 
it is safe to re-enter the spill area must also be specified. 
Responsibilities must be clearly defined in the plan • 

• ' ___ --~~~~~~OSHA requires an audible or visible alarm system to alert 
r EI> personnel of a spill or leak in areas with more than ten (10) 
ACCEPT' employees. A public address system, a call to the switchboard 

for an intercom announcement, and lights are examples of 

• 

AUG 26 \986 acceptable systems. The alarm can be either manually or 
"d utomaticallyactivated. An alarm connected to an air sampling U d the l-'cdctcl In~.::,;tI';1 o. 

F~n;{cidc" and R0thdontiC~c~d~C~ ystem is not requi red. OSHA has specifi c requi rements for 
.oo,.onded, 101 e e. I nstalling, testing, and maintaining alarms. Direct voice 
E:A";~~~N~d' if-- \ ommunication can be used as an alarm in areas with ten or fewer 
LE~~~-'..IJI,~--:employees. Consult OSHA's standards on ethylene oxide (29 CFR 

1910.1047), employee emergency plans (29 CFR 1910.28), and alarm 
systems (29 CFR 1910.165) for more detailed information. 

The emergency plan must "be an integral part of employee training. 
All personnel likely to be involved in an EO emergency should be 
well versed in the procedures. Training should be scheduled 
during job orientation, whenever the emergency procedures change, 
and at least annually. Emergency drills, similar to fire drills, 
should be scheduled periodically. 
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A facility's safety officer or a member of a safety committee 
should develop the emergency plan. with inputs from the 
departments handling ethylene oxide, an engineer, a physician and 
other appropriate personnel (e.g., local fire department) • 

3M endorses the "I\ction Team" concept as described:., the 
following reference: 

"Good Hospital Practice: Ethylene Oxide Gas-Ventilation 
Recommendations and Safe Use" 

Doc. No. AAMI EO-VRSU 3/81 

Association for the Advancement of Medical Instrumentation 
(AAMI) 
1901 North Ft. Myer Drive 
Suite 602 
Arlington, VA 22209 
Phone 703/525-4890 

10.2.2 3M Recommendations for a Gas Leak or Spill Response 

10.2.2.1 Avoid direct contact with liquid ethylene 
oxi de. 

10.2.2.2 Evacuate personnel from the immediate 
depa rtment . 

10.2.2.3 Keep all sources of ignition such as 
matches, lighted cisarettes, sparks and 
stat1c d1scharge away from the ethylene 
oX1de. 

10.2.2.4 Immediately contact the appropriate 
personnel designated in the department's 
emergency plan. 

10.2.2.5 If necessary, follow the First Aid measures 
11sted 1n Sect10n 6 • 

10 •. ?2.6 Re-enter the department only after a 
qualified health and/or safety personnel has 
determined that re-entry is safe (e.l ., air 
sampling or calculating the amount 0 time 
needed for the vent11ation system to remove 
ethylene oxide). 

10.2.2.7 Contact the cartridge manufacturer. If the 
spill is associated with the sterilizer, 
contact the sterilizer manufacturer's 
representat i ve. 

10.2.2.8 Do not wear clothing contaminated with 
ethylene oxide until it has been laundered. 
Discard contaminated leather items • 
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ll. PRECAUTIONS 

11.1 
an 

11.2 DO NOT INCINERATE empty or full Steri-Gas cartridges. 

11.3 00 NOT PLACE A LEAKING CARTRIDGE IN AN AERATION CABINET. Place or leave 
the cartridge in the sterilizer and run a cycle to evacuate the ethylene 
oxide. 

11.4 Do not puncture the cartridge by any means other than in the sterilizer. 

11.5 In accordance with the OSHA ethylene oxide standard, develop a written 
emergency plan for leaks or spills. Ensure your personnel are trained 
1n the emergency procedures. Refer to the OSHA standard, 29 CFR 
19IO.1047, and Sect10n 10 of this Product Profile for detailed 
1nformat10n • 

Steri-Gas and Steri-Vac are registered trademarks of 3M. 
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APPENDIX A 
June 10, 1986 

Reyiew of MOdific~tions in the STERI-VAC Sterilizer as the Basis for 
Changing the Model Designation fro. 400c to 4lL 

The basis for the change in brand name designation from STERI-GAS 400C to 
4XL, is to provide improved electronics and unit design resulting in a more 
aesthetic ·user friendly· device. It is emphasized at the outset of this 
comparison that the design and electronic modifications have not altered the 
performance parameters of the Steri-Vac sterilizer unit. The-performance 
parameters were previously identified in the efficacy data submitted in 
support of the Steri-Vac 400C sterilizer, and assigned EPA Accession No. 
245866. The fact that these parameters have not c~anged is demonstrated in 
Figure 1 and 2 by comparing the ·CYCLE EXPLANATION TIME AND PRESSURE 
DIAGRAM." Thus the method of application and the conditions necessary for 
achieving efficacy has not changed. A point-by-point comparison of each of 
these parameters is presented in the table below • 

STERILIZATION 
CYCLE 

PARAMETER 

Cycle Time 

i) warm cycl e 

i i ) eo I d cycle 

Temperature 

1) warm cycle 

ii) cold cycle 

Moisture (injections) 

i) warm eycl e 

i 1) co I d cyc I e 

Ethylene oxide 
concentration 

STERILIZER MODEL 

Steri-Vac 400C Steri-Vac 4XL 
Sterilizer Sterilizer 

62 min. 

250 min. 

55°C or 63°C 

37°C 

10xl0 cc water 

4xl0 cc water 

100g/4ft3 

62 min. 

250 min. 

55°C 

37°C 

10xlO cc water 

4xlO cc water 

1009/4ft3 

The modifications to the Steri-Vac 400C gas sterilizer that are embodied in 
the proposed Steri-Vac 4XL gas sterilizer are intended to accomplish three 
basic objectives: 
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1) To incorporate a local exhaust ventilation system into the design of 
the machine. This was an optional feature of the Steri-Vac 400C 
steril i zer. 

2) To modify the electronics in the machine resulting in more 
simplified and modern circuitry. 

3) To reduce the complexity of the design making the machine more user 
friendly (i.e. easier to operate and service). 

With regards to 1) above, the built-in exhaust hood located in the top panel 
of the 4Xl sterilizer allows the customer to achieve maximal air flow through 
a dedicated exhaust system. As noted, by design, the installation of this 
exhaust system is not optional with the 4Xl unit, thereby further minimizing 
inadvertent exposure to the user of the ethylene oxide. 

The electronic modifications noted in 2) above have been made in accordance 
with specifications set by Underwriters laboratories, Inc. (Ul Standard 544) 
and the West German laboratory TECHNISCHER UBERWACHUNGS-VEREIN (TUV). The 
most significant modifications were to separate the "low voltage" circuit 
from circuit boards containing the "high voltage" (+30 RMSV) circuit; to 
further update the solid state electronics and reduce the number of 
components. The steam generating heated block in the 400C sterilizer was 
replaced with a steam generator • 

Finally, relevant to further simplifying the design of the Steri-Vac unit as 
noted in 3) above, we refer to Figures 3 and 4. Figure 3 is a representation 
of the front panel of a Steri-Vac 400C gas sterilizer and Figure 4 is a 
corresponding diagram of the front panel of a Steri-Vac 4Xl gas sterilizer. 
Notable changes involve the combination of the "END PURGE" switch and the 
"MANUAL ABORT" switch into one "STOP" switch. The "OPEN DOOR" switch on the 
4COC sterilizer has been incorporated into the door handle on the 4Xl 
steri1i zer. The "CYCLE PROGRESS" LEOs on the 4XL steril i zer have been 
modified, but still provide the user with information on the status of the 
steril ization cycle. The "TEMPERATURE SELECTION" switches have been changed 
from one switch to two on the 4Xl sterilizer. The ON/OFF switch on the 4Xl 
steriliZer has been moved to the back panel of tne machine and the sterilizer 
is intended to be left on in a "STANDBY" mode. The 4Xl steril izer also has 
built into the electronic design the ability to display error messages. The 
same electronics existed in the 400C sterilizer but there was no means 
available for displaying such messages. 
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FIGURE I: Steri-Vac
R 

400C gas sterilizer CYCLE EXPLANATION TIME/PRESSURE DIAGRAM 
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FIGURE 2: Steri -Vac 4XL gas stern iler CYCLE EXPLANATION TIME/PRESSURE DIAGRAM 
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FIGURE 3: Steri-VacR 400C gas sterilizer 
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FIGURE 4: Steri-VacR 4Xl gas sterilizer 
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READ SAFETY lABELS CNtEFUll Y • 

Carefully read all warning label~ 

on the front and back of the sterilizer 

to avoid hazards • 
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F"'-llITY 

TOlICITY 

MIlGER 

ETltYLEIIE OllDE 

FI .... ble In concentrAtions froo 31 (30,000 ppe) to IODS. 

Keep .11 sour~~s of ignition such as .. tchts, lighted 
cigarettes. spat~s, and static discharge away from the 
sterilizer and clr!ridges. 

Acute inhalation may cause 1rr1tat10n of the respiratory tract, 
diZliness, weakness, nausea and vomiting (lnmediate or delayed). 
chest pain and neurotoxic effects. Repeated overexposure ~y 
result in olfactory fatigue (i.e. increasingly difficult to 
smell ethylene oxide). 

Chronic Inhalation. The Occupational Safety ar.d Health 
Administration (OSHA) classifies ethylene oxide (EO) as a 
cancer and reproductive hazard • 

Eye Contact. Splashes of EO may cause severe eye injury. High gas 
concentrations may cause se¥ere eye irritation and injury. 

Skin Contact. Liquid EO may cause skin irritation, denmatitis and blistering. 

Ingestion. A highly unlikely route of exposure. Liquid ethylene oxide, upon 
ingestion, is caustic and may cause severe irritation and burns to the gastro
intestinal mucosa • 

OSHA's Pen.fssfble Exposure Lf.ft. A worker's exposure must not exceed 1 ppm 
(one part per million) measured as an 8-hour time-weighted average. 

STATEMEIfT OF PRACTICAL TREAllIElfT/FIRST AID 

Inhal~tfon. Immed1ately get fresh afr for overexposures to EO gas. ~ontact a 
physician as soon as possible. 

Eye ContAct. For liquid EO or high concentrations of gas, immediately flush the 
eyes with water for at least 10 minutes. Contact a physician immediately • 

$lin ContAct. Flush the area of contact with water for a minimum of 15 minutes. 
Remove contaminated clothing while flushing. Wash the affected area with soap 
and water. Contact a phYSician .5 soon as possible. Aerate contaminated 
clothing and launder before reuse. Oiscard contaminated leather items. 

Ingestion. Call a physician or Poison Control Center. Orink one or two glasses 
of water and induce yoniting by touching back of throat with finger. Do not 
induce ~om1ting or g1~e anything by mouth to an unconsctou~ ~erson. 

12-2376-9529-6 

Affixed to the frant panel of the 

riiA-;:C;-;C:;-:E::-:P:-T-E-D-Steri -Vac !J(L gas steri 1 i zer 
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A DANGER 
.~.~ 

~ . Toxic gas 

[i] Flammable gas 

rn Hazardous voltage 

Refer installation and servicing 
to qualified persons. 

A4"'~-f.,=eC. t.o back pane: o~ Ster-:'-Vac 
4XL gas Bter~Zizer. "' 
3Y. pa.~t no. 12-2376-9490-1 
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OPERATING INSTRUCTIONS 

L USER RESPONSIBILlTY 

Koow IIIc ioC_ ill .... Slai-v..4D 4lCLps..aller()pa.n_ ..................... 0011-
poo[_or_ ... iaoeIy-....-iII--... ---~-... 2': u..., 
oaderdledire:tioaohquall( .... PI .iooi. ili .. _orFodcnlIAw(llSA) .. _ ..... ,.-... _ 
. __ willl iUlabdin .. :.jory .. _flt~ ___ .... --.... ' __ 
_ .oy, 

Do GENEitAL USEINFORMAllON 

I, lca¥e 1IIc_ swiIdI, _OR .... _or 1IIc..aller. ON ... __ 1IIe_wiII be .. -'_ 
duriIIc sr<riIiDIioIl Ot_ 

2.S_CJde~ 
excs lEMPfBADJRE APPBOXTMAlE1TM6 
WARM WC 2.!l_ 
COOL TT" C 5-'_ 

. ~ 1.·· .. '. '. 

3. Clean.pi_1itjoolll4pocDce,.-'''_Ioo''bo~ (llefer .. _lo.11._11"~. 
Man .... ) 

4, For ...... s=iIizaIioa -.. pIo<e a _pod< -=-1 a bioIcPcaI- (81) ill .... _or .... \0001, 
_ .. die _ pact &ad __ .... bioIcPcaI-accanIiIIC ...... - f a'I"" (IIdor" 
Serlioa 14 ill die Operuo(s_) 

5. _a!IpsSf<riWoedi_(exdudiI>IaapackapcI_&adpm)~--", _...... . _ 
dledevice_. 

6. _1IIc anpcy SItri.()asCID anrid&< _1IIc bolder aDd plaoo k 011 lOp or die load .. be_ A-... 
IhalbuamJOdillksSlaili=boIderC",2_or __ aolUnDcr_ 

IlL STERIUZER OPERATING INSTRUC110NS 
A DQrmal sttriUzatioa cycle coasists or tbe tollowial JtqGtllct of open.eor steps: 

I. Load _.Ioosely and onI<rly. 
2. Check <hat SItriIiur is ill Pandby. 
3. Tum handle """,rer-docl;wbe while IiftinIIlOOR REUASE .. open doer. 
4. IlucrtSItri-G .. anridllC 4-100 ioIo bolder. (G_labeloa canrid&e __ rio, of bolder.) 
s. Add ~",cJwnberand_door. Tum doer handle clockwise .,¥U1iaIpositioa.. 
6. Pr=WARMorCOOLCJdeswildl. 
7. Pr=STARTswilCh. 

<yel< <._. ~ IUItil """,,",doll 
-SUriUuuioli cyck is CDmpi4" .... 1Im A.ERATE iNJiaJI« is Ul GNl dmtr is CHI. 

8. Use STOP switdl ., interrUptlllc sreriIizaIiGn cycle. 
9. 1'0 in\trTUpt aeration: 

L Tum handle COUIUer-cb::kwise. 
b. Wai"pproximatdy 30 __ 

c. Open doer " latched posilioa. 
d. K«p doer in .... open·iat<1Ied position Cor .. least 5 miNI .... 
e. FlIlly .... door while IiCtinl IlOOR REllASE. 
r. Remove s&erile isems. 
I. Close door and tum bindle clockwise " ....... _lion. 

10. To ~ina~ lel'ltion: 
L Tum 1\aIIdIc ......... 1ocloorise. 
b. Wait spproximatdy 30 ..... 1ds. 
•• Open door ., IaIChed pociUon. 
d. K«p door in .... open·ulled posilion [or It _ 5 minu .... 
e. Fully opcn door whileliClinlllOOR REllASE. 
r. Remove basket. 
I. ""'" STOP .... itch. 

·MGCNM will ,0 ro JlIJNlbl-
h. Close door. 
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os o-. .l.::'.:·deJ. f..;c the p':::Jlicide 
togi: ,·:,r,;,.:1 under f 
CPA Re9.~Nc:;o~._....t. ..... U<:._,;".. .. 

Affixed to the front panel of the 
Steri-Vac 4XL gas sterilizer 
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CAtmONI ERROR MESSAGE CHART 

U ..... __ .. __ ..... _ .,_far.·w· . __ -m.ia ........... ....,. 11Iio_ 
u.a .... __ libl' .. _. Ref .. ., _ "ot .... O'--._far .... .,..,.,... __ _ 
doaiIs. _ .... _daipa .... CaIlycurlM_a._Clli .. wboa: (1)_(2). ___ • 

ocx Useed. IX (3) )'00 haw .., qaesliools. 

u. ..... ..,_-"'I-~_'~IX~~dlanq-Uno ___ '" 
_ If far .. np'=_ 01 .... SIOrili=_ assoc;.m willi_codes. 

a lAwW_DarillcS_y 03 __ ,opcioa 

c4 eo,... cd Ajr Lost Duriot -
EIO lAwW_ 

E20 CIWDber Needs ., Cool Down 

Ell NoVaamm 

E22 lnilial Pumpdown 11ll1<Oll' 

Ell Chamber Pttheu Tuneou.t 

El4 Heatsini; Preheat Tuneout 

E28 110 W_lnjeceed 

EJ2 DoorU_ 

El4 Door()pel& 

E40 User In&em&pOon 

ESO Empty Canrid&e 

ES4 e._PowuOutaae 
E60 User In&emiption 

ci",r;", Mnsa= • WiD N« 51!!! Cycle 

e._F .. _ 
Airflow _Foil .... 
ReoerYOir_ W_ 
Powuo.ace 
NoQ4¥ 'Ail 

fmr:s nM an:!lcrard Bctixc PIIIC" 
W __ II_W ... 

1'1011 SwiiCb Fail_ 
Tried 10 R ... COOL Cycle 100 

Soon Alit:< WARM Cycle 
Blocb&e" V"" ... Poet 
No Compressed JUrConnectioa 
Defec:tive VacallDl Pump 
Improper Air I'ies$ .... 
Defeaive VacuWD. Pump 
O&a&ober Too 0:>1<1" START 
Defecti .. T_ C0I1I",1 

O&a&ober 100 Cold at START 
Def«&i .. T_ Conliill 
Resevoit Aoat Sw. Stuc:k 
Wm:r System PlIIUed 
Door Larch Hune up on Bolt 
Conaol Error 
Door Sex Cased Before Stan 
Defective SwilCh 
User Pressed STOP swilCh 

I:ImD Emilld DIIDnc Oas E:Q;lI,lSIIIlI 

Empty Cor&rid&e {.oado:i 
Puncture Mechanism Failed 
Could SOt Restart Akt OutiCe 
User Pressed STOP sWiech 

Chock ... IDdF .. _ 
Call_Rep ... 
AdIIW_ 
Cycle Raans Ageericany 
Chock CoIu!a..-. MU-

AddW_ .. ReoerYOir 
Call_Rep M we 
()peI& Door. let CI&uaber GloI 

a-1'tJ. from O&a&ober Poet 
Chock AitUaes.t_ 
~ Service Rep:eseutaci .. 'e 

CIIecI: Ait SIS .... 
Call Service Rep&ese&ative 
Remrt 
Call Sc<vice R<p&esenwive 
Res .... 
Call Sc<vice Rep&ese&ative 
Add W_ 10 Res<m>ir 
Call Sc<vice Repesento&ive 
Tum _eomplet.ely Y<rticaI 
Call Sc<vice &<p-csenwive 
Case Door· Re;,wt 
Cill Setvice;' :~ve 
Restan 

U"_c.nrid&e 
Call Service R<p&esenwive 
Reswt 
Reswt 

Enpn Ibn I cne the Cbamber 1 o;kcd wjth Oas Possibly in the Qamhcr 

E71 FirW PumpdoWd Timeout 

E12 ObslniCiIOl Air Inlet 

CompresseQ Air Prob&em 
Vacuum S)'Slem Failure 
Boc:itriai Filrtr PluUed 

Affixed to the front panel of the 
Steri -Vac 4XL gas sted Ii zer 

Page 6 of 7 

Corneund press SWI 
Call Service Representative 
Try pres. ST ARTI Call Setviee 
Representative 

ACCEPTED 
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AIR LINE 

Maximum air Iniet pressure 
shall not exceed 150 paisa 

Located on back panel of Ster-i-Vac 
4XL gas sterilizer, 3M part no. 
12-2376-3271-1 • 

Power On/Off 
Switch and 
Circu:t Breaker 

To reset. tum switch 
to 'On' position. 

Located on back'paneZ of Ster-i-Vac 
4XL gas ster-iZizer. 3M part no. 
12-2376-9415-8 • 

. Groundfng renabnlty can only be achieved when 
equipment fs connected to equivalent receptacle 
·marked "Hospital Only" or "Hospital Grade". 

~ocated on back panel Of steri-Vac 
4XL gau steN Zizel'. 3M part no. 
12-2376-9709-4. 

Page 7 of 7 
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PRE-REGISTRATIOI LABEL DRAFT 

Date of Draft: June II, 1986 

Reason to Issue:' To provide instructions and information regarding "FIRE 
AND EXPLOSION HAZARD DATA" not indicated on other Steri-Gas/Ster1-Vac 
labeling. NOTE: All other text found on this "SDS labeling is also 
reflected o~eri-Gas/Steri-Vac labeling. This "SDS labeling does not 
accompany the product, but is available upon customer request. 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

MATERIAL SAFETY DATA SHEET (MSDS) 
FOR 

STERI-GASR CARTRIDGES, EPA REG. NO. 7182-1 

ACCEPTED 

AUG 261986 
Und~r lb:- 1'\I::':'-r..t I·· '0 
Fungid.io. and nodo~,icid~ J\~t. 
os ~;dcnded. fat the pesticide 
loglslored under -~( , " 
EPA R ••. No. II Od- - ( 

Page 1 of 5 



KATERIAL SAFETY 
.DATA SHEET 

~ 
~ CENTER 
ST. PAUL, KIIlBESO'rA 
55144-1000 
612/733-1110 Duns No.: 00-617-3082 

DIVISION: KEDICAL-SURGICAL DIVISION 
TRADE NAKE: STERI-GAS lIRA1ID CARTRIDGES 4-100, 4-134 AND 

2-67 
3K I.D. RUKBER: 70-2004-5709-4 70-2004-6706-9 70-2004-7521-1 

ISSUED: JUNE 5, 1 986 
SUPERSEDES: KAY 12, 1986 
DOCUKENT: 10-3495-8 

__ • __ ••• ______ ._ ...... as ••••• _ ••••• ___ .... _ ... _ •• _ ••••••••• _ •• __ • ~ ...... 

1 • INGREDIENTS C.A.S. NO. PERCENT EXPOSURE 
LIKITS 

__ ._ •• __ ••• _. ___ ._ •• __ ............... _. _______ .................. a. ...... . 

ETHYLENE OXIDE (EO) 75-21-8 

~SOURCE OF EXPOSURE LIKIT DATA 
1. ACGIH THRESHOLD LIMIT VALUES 
2. FEDERAL OSHA PERKISSIBLE EXPOSURE LIKIT 
3. 3K EXPOSURE GUIDELINES 
4. CHEKICAL KANUFACTURER RECOMIIENDED GUIDELINES 
5. NONE ESTABLISHED 

• ABBREVIATIONS 
N/D - NOT DETERKINED 
N/A - NOT APPLICABLE 

2. PHYSICAL DATA 

100.0 1 PPK 2 

ACCEPTED 

AUG 2 61986 
Un~;:-f I"~ l'ed ... :::.l I '.:i ..• I·j: • .!. 

rungi-ii!c. end R"d~ldjci.!..: Act. 
cs o;.lcnded. for tho pesticide 
t6gistClcd under 
CPA Reg. No. 

.BOILING POINT: 10.7C SOLUBILITY IN WATER: COMPLETE 

VAPOR PRESSURE: 

VAPOR DENSITY (AIR-I): 
EVAPORATION RATE 

(-1) : 
APPEARANCE AND ODOR: 

(51.3F) 
1094MM HG SP. GRAVITY (WATER-I): 
@ 20C 
1.49 PERCENT VOLATILE: 

(N/A) VISCOSITY: 
COLORLESS GAS IN NORKAL USE. 
SWEET ODOR AT 500-750 PPK 

3. FIRE AND EXPLOSION HAZARD DATA 

0.8711 @ 

20/20 C 
100% 

N/A 
pH: N/A 

--•..•......•.•• -.-...... -•.•.........••......... ~ .....•..•.••.....•....• 
FLASH POINT (): < 0 DEG F 
FLAMMABLE LIMITS - LEL: 3% UEL: 100% 

• 
EXTINGUISHING KEDIA: 

CARBON DIOXIDE FOR SMALL FIRES. POLYMER OR ALCOHOL FOAMS FOR LARGER 
FIRES. 

SPECIAL FIRE FIGHTING PROCEDURES: 

Page 2 of 5 
P'o,m No. 271" 
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IISDS: STERI-GAS BRAND CARTRIDGES 4-100, 4-134 AND 2-67 
JUNE 5, 1986-

DILUTION OF ETHYLENE OXIDE WITH 23 VOLUMES OF WATER RENDERS IT 
NONFLAMMABLE. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Page 2 

VAPORS OF EO WILL BURN WITHOUT PRESflNCE OF AIR OR OTHER OXIDIZERS • 

.................... --................................... _--.. ----.. -----
4. REACTIVITY DATA 

STABILITY: STABLE 

INCOMPATIBILITY - MATERIALS TO AVOID: 
ALKALlNES AND ACIDS. DECOMPOSES VIOLENTLY AT TEMPERATURES ABOVE 800 
DEG F. WILL POLYMERIZE VIOLENTLY IF CONTAMINATED WITH AQUEOUS 
ALKALlNES, A-I!:INES, MlNER.Uo ACIDS, METAL CHLORIDES AND METAL OXIDES. 

HAZARDOUS POLYMERIZATION: MAY NOT OCCUR 

HAZARDOUS DECOMPOSITION PRODUCTS: 
CARBON MONOXIDE AND CARBON DIOXIDE. 

5. ENVIRONMENTAL INFORMATION 

SPILL RESPONSE: 
OBSERVE PRECAUTIONS FROM OTHER SECTIONS. EXTINGUISH ALL IGNITION 
SOURCES. EVACUATE AREA IMMEDIATELY. VENTILATE AREAS. RE-ENTER ONLY 

• WHEN WEARING A GOVERNMENT hPPROVED RESPIRATOR FOR EO OR AFTER THE 
VENTILATION SYSTEM HAS REDUCED THE EO CONCENTRATIONS BELOW AN 8-HOUR 
TWA OF 1 PPM. 

RECOMMENDED DISPOSAL: 
USED CARTRIDGES. AERATE AN EMPrY CARTRIDGE AFTER A STERILIZATION 
CYCLE. DISPOSE OF EMPrY CARTRIDGES wITH NORK\L, NON-INCINERATED 
WASTE (SANITARY LANDFILL). UNUSED ~ARTRIDGES: PESTICIDE WASTES ARE 
TOXIC. IMPROPER DISPOSAL OF EXCESS PESTICIDE IS A VIOLATION OF 
FEDERAL LAW. IF THESE WASTES CANNOT BE DISPOSED OF ACCORDING TO 

• 
LABEL INSTRUCTIONS, CONTACT YOUR STATE PESTICIDE OR ENVIRONMENTAL 
CONTROL AGENCY, OR THE HAZARDOUS WASTE REPRF.SENTATIVE AT THE NEAREST 
EPA REGIONAL OFFICE FOR GUIDANCE. CONTACT -[OUR LOCAL 3M 
MEDICAL-SURGICAL REPRESENTATIVE FOR ADDITIONAL INFORMATION. 

ENVIRONMENTAL DATA: 
NID 

• 
Page 3 of 5 

Po,", No. 21111 
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!lSDS: STERI-(US BRAND CARTRIDGES 4-100, 4-134 AND 2-67 
JUNE 5, 1986 

Page 3 

4It--___ . _____ ,_.~ ___ .. _ .. _ ... __ . ____ ... ___ . ___ .. ___ ................ --.------
6. SUGGESTED FIRST AID 

EYE CONTACT: 
FOR LIQUID EO OR HIGH CONCENTRATIONS OF EO GAS, IMMEDIATELY FLUSH THE 
EYES WITH WATER FOR AT LEAST 10 MINUTES. CONTACT A PHYSICIAN AT 
ONCE. 

SKIN CONTACT: 
THOROUGHLY FLUSH THE AREA OF CONTACT WITH WATER FOR A MINIMUM OF 15 
MINUTES. RDIOVE CONTAMINATED CLOTHING WHILE FLUSHING. WASH THE 
AFFECTED AREA WITH SOAP AND WATER. CONTACT A PHYSICIAN AS SOON AS 
POSSIBLE. AERATE CONTAMINATED CLOTHING AND LAUNDER BEFORE REUSE. 
DISCARD CONTAMINATED LEATHER ITEMS. 

INHALATION: 
IMMEDIATELY GET FRESH AIR FOR OVEREXPOSURES TO EO GAS. CONTACT A 
PHYSICIAN AS SOON AS POSSIBLE. 

IF SWALLOWED: 
CALL A PHYSICIAN OR POISON CONTROL CENTER. DRINK 1 OR 2 GLASSES OF 

4It WATER AND INDUCE VOMITING BY TOUCHING BACK OF THROAT WITH FINGER. DO 
NOT INDUCE VOMITING OR GIVE ANYTHING BY MOUTH TO AN UNCONSCIOUS 
PERSON. 

7. PRECAUTIONARY INFORMATION ... ~2a~~~~~i~~~:~~~:~~~~~~~:~~X~~~~~~:;y~~:~:~;~~;7::saas 

• 

STORE 49 OR MORE STERI-GAS CARTRIDGES IN AN APPROVED FLAMMABLE LIQUID 
STORAGE CABINET OR AN AREA SUITABLE FOR STORING CLASS I FLAMMABLE 
LIQUIDS IN ACCORDANCE WITH THE NATIONAL FIRE PROTECTION ASSOCIATION 
CODE, ARTICLE NO. 30, SECTION 4450. 3M RECOMMENDS THAT NO MORE THAN 
12 CARTRIDGES BE KEPT IN THE IMMEDIATE STERILIZER AREA. SPILLS/LEAKS: 
3) THE OSHA EO STANDARD (29 CFR 1910.1047) REQUIRES A WRITTEN 
EMERGENCY PLAN FOR SPILLS OR LEAKS. THE PLAN MUST INCLUDE PROCEDURES 
FOR ALERTING, EVACUATING, RESCUING, TRAINING, AND MEDICALLY TREATING 
PERSONNEL OVERCOME BY EO. PROCEDURES FOR REPORTING AN EMERGENCY TO 
APPROPRIATE AUTHORITIES AND DETERMINI!m mIEN IT IS SAFE TO RE-ENTER A 
SPILL AREA MUST BE INCLUDED. DO NOT CONFUSE EO LEAKAGE WITH SWELLING 
OF THE GASKET MATERIAL UNDER THE CARTRIDGE CAP OR AN OILY RESIDUE 
THAT SOMETIMES APPEARS ON THE CARTRIDGE. 4) WEAR NEOPRENE GLOVES, 
NEOPRENE APRON/IMPERVIOUS CLOTHING, AND A FULL-FACE RESPIRATOR 
APPROVED FOR PROTECTION WHENEVER CONTACT WITH LIQUID EO IS POSSIBLE. 
5) DO NOT PLACE A LEAKING CARTRIDGE IN AN AERATION CABINET. LEAVE 
THE CARTRIDGE IN THE STERILIZER AND RUN A CYCLE TO EVACUATE THE EO. 
6) DC NOT PUNCTURE THE CARTRIDGE BY ANY OTHER MEANS THAN IN THE 
STERILIZER. DISPOSAL' 7) DO NOT INCINERATE EMPTY OR FULL STERI-GAS 
CARTRIDGES. 

ACCEPTED 

AUG 2 61986 
'!ndc.? .'h~ J'odC'fol hmcclicidc. 
I un9lcldo. lind Rodonticido Act, 
as ?'Ilondcd, (or Ib"10Slicide 

,. . •• .j undo, [t.? ' I 
.-..... fiage 4 of 5 

"orm No. 2711' 
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KSDS: STERI-GAS BRABD CARTRIDGES 4-100, 4-134 AND 2-67 
JURE 5, 1986' 

8. HEALTH HAZA..1Ul, DATA 

Page 4 

--_._---_ .... _--_ .... __ .. __ . __ ._----.----....... __ .----------_ .. --_ ... _--
ACUTE INHALATIOIl: OVEREXPOSURE MAY CAUSE IRRITATIOIl OP THE 
RESPIRATORY TRACT, DIZZIlIESS, WEAKBESS, IIAUSEA AND VOMITIIIG 
(IMMEDIATE OR DELAYED), CHEST PAIN, AND NEUROTOXIC EFFECTS. REPEATED 
OVEREXPOSURE MAY RESULT IN OLFACTORY FATIGUE (I.E. INCREASINGLY 
DIFFICULT TO SMELL EO). 

• 

CHRONIC INHALATION: THE RESULTS OF ANIMAL TOXICITY AND HUMAN 
EPIDEKIOLOGY STUDIES INDICATE THAT LONG TERK EXPOSURE TO INHALED EO 
MAY BE HAZARDOUS TO HUMANS. THE OCCUPATIOIlAL SAFETY AND HEALTH 
ADMINISTRATIOIl (OSHA) CLASSIFIES EO AS A CANCER AND REPRODUCTIVE 
HAZARD. FOR PROTECTION AGAINST THESE EFFECTS, OSHA ESTABLISHED A 
PERMISSIBLE EXPOSURE LIMIT OF 1 PH!: MEASURED AS All 8-HOUR TIME 
WEIGHTED AVERAGE. IN ADDITIOIl, THE 3M EXPOSURE GUIDELINE FOR A 
15-MlNUTE TIME WEIGHTED AVERAGE IS 5 PPM. 

• 

• 

EYE CONTACT: LIQUID EO SPLASHED IN THE EYES MAY CAUSE SE;'ERE INJURY. 
HIGH CONCENTRATIONS OF EO GAS MAY CAUSE SEVERE EYE IRRITATION AND 
INJU1U. 

SKIN CONTACT: LIQUID EO IN CONTACT WITH THE SKIN MAY CAUSE 
IRRITATIOIl, DERMATITIS, AND CHEKICAL BLISTERS. INGESTION: A HIGHLY 
UNLIKELY ROUTE OF EXPOSURE. LIQUID EO UPON INGESTION IS CAUSTIC AND 
MAY CAUSE SEVERE IRRITATION AND BURNS TO THE GASTROINTESTINAL MUCOSA. 

ACCEPTED 

AUG 2 61986 
U~·'.r :".0' :: II.~ .L"ide, 
FungL-i(lc. Cloci flod..]nlicide Act. 
as ?,.lcnded, for the pesticide 
toglslOted under ...-,t rI '1 I 
EPA Reg. No. II 0 d- -

The information on this Dsta Sheet represents our current data and best 

• 
opinion as to the proper use in handling of this product under normal 
conditions. Any use of the product which is not in conformance with this 
Dsta Sheet or whioh involves using the produot in combination with any 
other produot or any other prooess is the responsibility of the user. 

Page 5 of 5 
I'orm No. 271117 
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PRE-REGISTRATION lABEL DRAFT 

R~ason to Issue: 1) Provid~ labeling relevant to OSHA classification of ethyle 
oxide; 2) sp@cify use of the Steri-Gas 4-100 cartridge in the newly designated 
Sterl-Vac f1\()<!el change from 400C to 4)(L; 3} revise certain pr·ecautionary, 
transportation and user handling information; 4} specify U.S. and O.U.S. electr 
listings approvals; 5) make. certain editorial and label format improvements, anL 
add certain hazard symbols. 
- ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- - - -

4Xl Gas Steriliz~r 
EPA Reg. No. 1182-1 

OPEUTOiI'S MAllUAl 

Q:2H 
:. 00 [])] 
@ 

.9~Wj~ 
1210 

....... --.. -

Page 1 of 39 
Medical-Surgical DiviSion/3M 
3M Center, St. Paul, MN 55144 

Date of Draft: June 11.1 
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• 
OPERATOR'S MANUAL 

STERI-YAC 4XL GAS STERILIZER 

Table of Contents 

Subject 

STERILIZER LABELING 

INTROOUCTIOII 

Ethylene Oxide Sterilization 
&. Aerati on 

Features &. Benefits of the 4XL 
Steril i zer 

Sterilizer Listings 

Sterilizer Specifications 

Sterilant Specifications 

General Ethylene Oxide Data 

Health &. Safety Information 

Leak or Spill Specifications 

Cleaning 

Humidification - Preconditioning 

Packaging 

Basket Loadi ng 

Biological Monitoring 

STERILIZER OPERATING PROCEDURE 

Operating Instructions 

Explanation of Sterilizer Controls 

General Sequence of Operation 

Cycle Explanation Time &. Pressure 
Diagram 

Cycle Warning/Abort Explanation 

INSTALLATION 

Sterilizer Installation Guide 
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Section 

21 

22 

23 

24 

25 

26 

27 
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Subject Page 

MAINTENANCE 

Customer Maintenance 

Factory Authorized Service 

Preventive Maintenance Agreement 

Servi ce Manual 

ACCESSORY EQUIPMENT I SUPPLIES 

Baskets 

Printer 

STER I LANT 

Steri-Gas. cartridge Consumer Product Profile 
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1. STERILIZER LABELING 
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READ SAFETY LABELS CAREFUllY. 

Carefully read all warning labels 

on the front and back of the sterilizer 

to avoid hazards. 

Page 5 of 39 
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FUlW\BllJll 

YOliCIl' 

EntllEIIE OllDE 

Fl~le i. conc;entrAtiOltS f .... :n (30.000 _) to IDOl. 

Keep III sourCes of ignition such IS Matches. lighted 
cig.rettes, sparks. Ind static discharge away from the 
sterilizer and c,rtridges. 

Acute inhalation may cause irritation of the respiratory tract, 
dizziness, weakness, nausea and vomiting (immediate or delayed), 
chest pain and neurotoxic effects. Repeated overexposure may 
result in olfactory f.tigue (i.e. incre.singly difficult to 
$8011 ethylene o,ide). 

Chronic Inhalation. The Occupation.l Safety and Health 
Administration (OSHA) classifies ethylene o,ide (EO) as a 
cancer and reproductive hazard. 

Eye COntACt. Splashes of EO may cause severe eye injury. High gas 
concentrations may cause severe eye irritation and injury. 

Skin Contact. liquid EO may cause skin irritation, denmatitis and blistering. 

Ingestion. A highly unlikely route of exposure. Liquid ethylene oxide. upon 
ingestion, is caustic and may cause Severe irritation and burns to the gastro
intestinal mucosa. 

OSKA's Ptnoissible Exposure Ll.it. A worker's exposure must not exceed 1 ppm 
(one part per million) measured as an a-hour time-weighted average. 

ST"TEIIEKT Of PRACTICAL TTlEAl14EKT/FlRST AID 

Inhal&tion. Immediately get fresh air for overexposures to EO gas. Contact a 
physician as Soon as possible. 

Eye Cont&ct. For liquid EO Or high concentrations of gas. immediately flush the 
eyes with water for at least 10 minutes. Contact a physician immediately. 

Sltln ContACt. Flush the area of contact with water for a minimum of 15 minutes. 
Remov. contaminated c1-othing while flushing. Wash the affected area with soap 
and water. Contact I physician as SOon as possible. Aerate contaminated 
clothing and launder before reuse. Discard contaminated leather items. 

Ingestion. Clll • physici,n or PoiSon Control Center. Drink one or two glasses 
of water and induce vomiting by touching back of throat with finger. 00 not 
induce vomiting or gi~e anything by mouth to an unconscious person. 

12·2376·9529-6 

Affixed to the front panel of the 

Steri-Vac 4XL gas sterilizer 

Page 6 of 39 
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&'DANGER 
.0:' .... 

~.~II. 
~ -Toxic gas 

~ Flammable gas 

~ Hazardous voltage 

Refer installation and servicing 
to qualified persons. 

A ·"·"-::::ec to back ;:>C1e! o~ Step"'~-Vae . . .-
4X~ gas ste~~lize~. 
3M p~~ no. 12-2376-9490-1 

P,ge 7 of 39 
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READ IIISTAllATIOII GUIDE AIIJ CJf'ERI.TING 
IIISTRUCTIOIIS CARmIlL Y • 
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OPERATING INSTRUCTIONS 

L USER RESPONSlB1LITY 

1CIIOw .... _ ..... s..r;.Vd4XL ... __ ~ __ ..... ...-. 00IJr
JIIOC..a-lsar~_""-._aod_--__ " , 't u...,. 
_ .... diroc1ioa 01. quaIlIIe<I I .iaca." ia. _ oIFodcni Lft (USA)" _ dIIa"-"'_ 
. '!I'" willi ill iabdlq. IajurJ .. _ar_---............. . ... __ 
<:areCuLly. 

U. GENERAL USE 11'IF01tMA110N 

I. Lenc ... _swicIl._ .. dIollo<tol .... ..ww.OH ... _ ne_ .... bo .. -,_ 
cIarin, __ ar_ 

2.S_qcLo_ 
eyes JEMPEBIDlBS .gnO!JH,!,lETTME 
WARM 55" C 2.5-' 
COOL 37" C ,.,-. 

3. 0-. ......... i,;"" aadpacbp,"-'IIl_ .. bo..m..d. (RcCcr .. _Io,ll.aod Ulao.,...r. 
Mao .... ) 

4. For_..wza,;""IIIOOiIarioIoPLacUleapact jrjn' ............ ladIcaIor(Bl)bdlo_oI .... 1aa4. 
_ .... lea pock aod..- .... bioIoP:ai ladIcaIor ac:conLia( .. dIo r ( u',...· (1Icler" 
Sectioa 14 ..... OperaIar's_) 

S. _lIips SIUilWd _ (_, uapacI:apd -' I0Il &Laa) boCCIe -.. Follow dIo... ... ".." 
me device m,""'rnrer. 

6. Rem ....... _ S/Ori-G .. 4D arIridF &om die bolder .... pLace it"""" 01 .... _ .. 110 _ Aanrid&e 
IIw hasaera!ed ill jq S!ailizer _Car2 -. ar_ -. DO __ 

m. STE1UI..IZER OPERA llNG INSTRUCllONS 
A Donu: ... rilizadoD c/de co""'" ot the roJLowjn,seqaeoce ot .per ..... ....,., 

I. Load -. Loosely .... orderly. 
2. Check !hat S!ailizer is iD Slandby. 
3. Tum handle ~oer-<lockwise wbiI.IiftinC DOOR REUASE .. open doer. 
4. illsertS/ai-G .. canrid .. 4:100 iDOl bolder. (0 ..... Label"" c:ortrid&e ......... _rift, cfbolder.) 
S. Add _ .. dwnber .... sIoUldoer. Tum door bindle dockwisc to _ posilicD.' 
6. Pless WARM ar COOL qcLo swiIcb. 
7. Pless START swilCh. 

ceJC/e <o_,~, IWil ccmp/<Iio. 
·SkriliJlJli.ols C)'Cle is compklC wna AERATE' iltdkdIM is iiI aNI rimtr it Oil. 

S. U .. STOP .wildlto iDterrupt!he S!OriIizaIioD cycle. 
9. ToiDterrupt....aon: 

L Tum handle eountet-clockwisc. 
b. Wait approxim .... y 30 socoods. 
c. Open door to laIched posidon. 
II. JCeep door ill !he open.IaIC"'" posidon far" ..... S minu .... 
e. FuUy open doer while Lif\inC DOOR REUASE. 
r. Remo .. S!UiIc I ...... 
,. Close doer and tum handle clockwise .. resume ....aon. 

10. To ~inale aeradon: 
L Tum handle c ......... 1oclcwise. 
b. Wait approxim .... y 30 seconds. 
c. Open doer to laIched pod';"". 
II. r ..... door ill !he open·IaIC"'" posidon far" ie&S! S minu .... 
e. FlIIly open doer ",hUe Lif\inl DOOR REUASE. 
C. Remoye basket. 
,. r.w STOP swil<h. 

-Mtlcltiflt will 10 10 sllJNJby. 
h. aosedoor. 

Affixed to the front panel of the 
Steri-Vac 4XL gas sterilizer 
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CAurIONl ERROR MESSAGE CHAR':' 

U .. .... dIort ....... __ .... _ ....... ror • ......., ..... _ --. ..... dlci'aI.......,. l1Iio_ 
u.. .... __ libIy .. _. Rdor .. _ "ot .... o.--._ror .... .__---
__ .... _deoip' ... CaD_3MSavicoR ... __ .. wheo: (1)-.<2). ___ 10 

DOl UsIOd. oc (3) )'OIl-III)' q--. 

........ .,_ --.. ""'_,,,-ocJX*Oda! problem .... reqUa_ .. _ Rdor .. _lfror.apIaooIDIot .... ______ _ 

a t-W_DarinIS_y c3 __ ,..,. 

e4 C ; eel Air Lou Darinl -
EIO t-w_ 

E20 CIIamber N ....... CooIIlown 

E21 NoVaauun 

E22 InUiaI PampcIown T..-a, 

E23 CIIamber Probe .. Tuneou, 

E24 Heaaint Preheat Tuneout 

E28 NoW_lnjecl<d 

El2 DoorU_ 

E34 DoorOpen 

E40 U$eI' Inlemlption 

ESO Empty Canridge 

ES4 
& __ ou .... 

E60 tis« In ...... p<ion 

Caliri,. Me= . WiD Ngt Sir., Cycle 

l!luauIF.M_ 
Mftow _Fail ... __ W_ 

-Ooac< 
No~A6 

famn •• Pcrrrtn1Mm!l!'OC'Ovn 

WarResew>irNeedsW _ 

FIoo< Swicb Failue 
TriecI .. Ru COOL Cycle "'" 

Sooa AlII< WARM Cycle 
Blo:bpaV"""""Port 
NoCaop cd lUx Coanecoon 
Oefeai¥e V ... IID!'IImp 
lmprop<r Air_ 
lldeaiYe V..,.wn!'llmp 
OamberTooColdaSTART 
Oefeai¥eTempenouo Control 
CIIamber.,. Cold uSTART 
lldeaiYe TempeiUWe Control 
ResevoirFloaSw, Stuck 
W_S""mPlu"eeI 
Door Lal:b Hune up on Bolt 
ConaolEmlr 
Door Noc Oosed Before S"" 
Defecti .. Swill:h 
User Pressecl STOP switch 

fDllIl Etlilld CUDD' oas c~urJ511m 
EnwC ....... LoIded 
"""""'" Mechanism Failed 
Coul<1 Not Resun A&t Outage 
User Pressed STOP swilCh 

CI>edt Fa IDOl F. Bela 
CaD Serrice ltqa •• _W _ 
Cycle _ Au>madcaIly 

0Iect: C , 11 i. Air t..iDa 

_ w_ .. _ 
C&Il Service·Rt",esalllti.c 
Opea Door,Iet CllamberCooi 

a.... pq. from CIIamber Port 
CI>edt Air !JIles & _ 

Call Serrice ltqa 'we 
Cl>edtA6Sys .... 
Call SerYice ReptesenbtiYe 
Restart 
Call SerYice Rtpraenwive 
ResI2rt 
Call SerYice \IepreseIIutive 
Add W_., R ...... ir 
Call SerYice Repruenw;ve 
Tum IwxIIe compleldy VOtticaI 
Call Service Repruenwive 
Ooso Door· Res"" 
Call SerYice Rep<estnwive 
Res"" 

U!4 new Candelae 
Call Service Representative 
Res"" 
Reswt 

Erma That 'nve "'c GamMr! ockr:d wjlb Ga, PoSSibly jn ,be pamttr 

E71 Final Pumpdown Timeou, 

En ObsINCI<d AIr Inlet 

Compressed Air Problem 
VacuumS)'Stem Failure 
Bac:lUiai FU.., Pt,,,,,, 

Come, .. d press Slart 
Call Service Representative 
Try p .... ST ARTI C.ll Service 
Represent1tive 

Affixed to the front panel of the 
Steri -Vac 4XL gas steril i zer 
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AIR LINE 

Maximum air Ini.t pressure 

ahall not exceed 150 palg 

Located on back panel. of Steri.-Vac 
4XL gas sterilizer. 3M parl ~IO. 
12-2376-3271-1. 

Power On/Off I 
Switch and 
Circuit Breaker . 

To reset. tum switch 
to "On' position. 

Located on ba"k 'panel. of Steri-Va" 
4XL gas steriliaer. 3M part no. 
12-2376-9415-8. 

-- :.'- .. 

. Groundtng reRabll1ty can only be achieved when 
equipment Is C())1nected to equivalent receptacle 
'martced "Ho.pittal Only" or "Hospital Grade". 

J,o"ated on back panel. of StaN-Va" 
4Xij gall staN l.iae:o. 3M part no. 
22-237/1-9709-4. 
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2. ETHYLENE OXIDE STERILIZATION AND AERATION 

3. 

2.1 Sterilization 

Health care facilities throughout the world have found gas sterilization to 
be a dependable and effective method of sterilizing heat and/or moisture 
sensitive devices. The following are the major benefits of gas 
steril i zat ion. 

2.1.1 

2.1.2 

2.1.3 

2.1.4 

2.1. 5 

All microorganisms, including resistant spores, are killed by 
ethylene oxide's chemical action. 

Materials can be prepackaged, then sterilized and maintained sterile 
for use. 

Ethylene oxide is relatively noncorrosive to plastic, metal, or 
rubber materials. 

Ethylene oxide can penetrate and sterilize irregularly shaped items. 

Biological (e.g. Attest. monitors) and chemical (e.~. Indox. 
tape) systems can be used to ensure that sterilizatlon parameters 
are met and to distinguish processed from unprocessed materials. 

2.1.6 Ethylene oxide can be used to sterilize those materials that cannot 
be immersed in liquid disinfectants • 

2.2 Aeration 

Many items retain large amounts of ethylene oxide (EO) during gas 
sterlllzatlon. These devlces must be properly aerated before hospital 
personnel and patient use to reduce the residues of EO and its chemical 
by-products to safe levels. Aeration is the process of subjecting 
EO-sterilized items to airflow, generally heated and rlltered air: to 
enhance the dlffuslon Of resldual EO from the sterlllzed ltems. It ;s 
essential for the health protectlon of patlents and personnel handling the 
devi ces. 

All packaged items should be aerated before handling. It is the 
responsibility of the individual device manufacturer to provide specific 
information on the use and processing of reusable devices. The 
manufacturer should provide sterilization and aeration parameters in 
writln to health care facilities. Device manufacturers are in the-best 
pos tlon to: 1 1 entl y t e maXlmum temperature t at t e ltem can 
wlthstand, and {2} evaluate the effects that changes 1n raw materlals, 
processing or conf;gu-atlon can have on aeratlon times. 

FEATURES AND BENEFITS OF THE 4XL STERILIZER 

The Steri-Vac 4XL gas sterilizer is a compact unit with a four (4) cubic foot 
chamber. The sterilizer can be installed in a wall, in a specially designed 
rack, on an open shelf, or or. a countel' top • 
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The sterilizer offers a fully alltomatic system of controls to ensure that proper 
conditions fo~ sterilization are met and to protect operators from flammable or 
toxic concentro~ions of ethylene oxide gas. The following are the Major 
features and benefits of th~ syztem. 

~.1 The solid state electronic design provide~ accuracy and dependability. 

3.2 The air venturi vacuu. PQIP has no moving parts for maximum reliability. 

3.3 Because of the door interlock, the chamber door must be closed before a 
cycle can be started. 

3.4 Once a cfc1e is s~arted, the door is.locked both electronically and 
pnyslcal y by compressed air. 

3.5 The chamber temp,~rature and vacuum are monitored continuously during the 
sterllization cyc:le. The electronic controller automatlcally stops the 
cyc 1 elf errors a,'e detected. 

3.5 Multiple pulses of low temperature steam, referred to as dyna.ic 
~~~dification, assure proper humidification. 

3.7 A unit dose cartridge of ethylene oxide is punctured automatically inside 
the chamber. 

3.8 Heaters on all six chamber sides, including the door, provide unifona heat 
and eliminate cold spots on which moisture can condense. 

~ 3.9 The lights on the front panel of the sterilizer show cycle status. 

• • 

~ 

3.10 A printer (optional) can be installed in the front panel of the sterilize, 
to permanently record time, temperature, pressure and cycle 5tatus. 

3.11 By preSSing the STOP button, an operator can manually abort a cycle at any 
time that there is a need to open the sterilizer. The final vacuum system 
and air purge will operate before the door is unlocked if the cartridge was 
punctured. 

3.12 An audible alan. will sound for approximately 15 seconds at the end of a 
norma 1 cycl e. 

3.13 A local exhaust hood is built into the top panel of the sterilizer. Its 
purpose is to remove residual ethylene oxide gas from the chamber when the 
door is opened at cycle completion. The hood must be connected to a 
dedicated exhaust system that is supplied by the customer and meets 3M 
specifications. The local exhaust system can reduce operator exposure 
during load transfer to well below OSHA's 1 ppm Permissible Exposure Limit 
!lnd O.ti ppm Action Level. 

3.14 After the sterilization cycle, the chamber is purged or aerated 
continuousl1 until the door is opened. This prevents a buildup of ethylene 
oxide from terns aeratlng in the chamber. 

3.15 The sterilizer can aerate ite.s after sterilization. The 
sterilization-aeration process can be continuous in one-cnamber and thereby 
eliminate ~as exposure during load transfers to aerators. 
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4. 5TERILIZER LISTINGS 

; ,;1'~'~W~i<N~~~1¥<:' 
" .. -; .. :- _; J~.~.~:i~f;~<· 

5. 

-':~:~_':l.~.-' 
The Steri-Vac 4XL as sterilizer is listed with the Underwriters Laboratorfes 
Inc. UL t anad an tan ards SS0C at on and test r.a~ 
ec n sc er erwac un s-Vere n IUV. ese are nternat ona reco nfzed 
a orator eS t at nspecte an eva uat t e ter - ac system. era e s 

are located on or near the serial plate of your sterilizer. 

STERILIZER SPECIFICATIONS 

5.1 Dimensions 

Exterior 
Dilll!nsions 

Shelf/Tabl~ Space 
Required 

ChaJllber 
Dilll!nsions 
115 liters (4 cu ft) 

Basket 
Dilll!nsions 

5.2 Chamber Material: 

5.3 Exterior Finish: 

5.4 Met Weight: 

5.5 Shipping Weight: 

5.6 Power Requirements: 

Voltage: 
Frequency: 
Phase: 
Current: 
Power Cord: 

Width Depth . Height Diagonal 

80 em 73 cm 69.8 em 
(31-1/2 in) (28-1/4 in) (27-1/2 in) 

102 em* 73 em 
(40 in) 

46 cm 61 em 41 em 81.2 em 
(18 in) (24 in) (16 in) (32 in) 

43 cm 60 cm 20 em 
(17 in) (23-1/2 in) (8 in) 

* Includes service space needed. Actual shelf space 
occupied is 81 cm (32 in). 

Anodized Aluminum 

Baked enamel black body; Brushed stainless steel 
door. 

93.7 Kg (207 lb.) 

102 Kg (225 lb.) 

220 Volts AC (V-), ;t. 10% 
50160 Hz 
Single (1) 
15 Ampere (Dedicated) 
220 Volt. 15 amg. NEMa 6-15. PIU¥ and an IEC 
3?O/CEE-22 "Aot· - 120uC. 250 Vo t. 10 amp 
reyaptable. Power cords furnished with sterilizers 
so outside the USA wilt meet local e1ectrlcat 
rt'gui rements; 
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5;7 Co.pressed Air Require.ents: .. '~ ;--

Air Pressure: 3.5 Kg/cm2 (50 psig) minimum 
10.5 Kg/cm2 (150 psig) maximum 

Ai r. Flow: 3.4 liters/second (7 scfm) at 3.5 Kg/cm2 (50 psig) 

5.8 water Require.ents: 

No external water connection. The operator must add distilled water to Ehe 
water reservoir. The minimum temperature of the steam generator is lOSo 
(221°F) • 

Reservoir Capacity: 1 liter (provides humidification for approximately 10 
cycl es) 

5.9 Venting Require.ent: 

The chamber must be vented through a dedicated copper line exhausting to 
the outside atmosphere or to an emission control system • 

5.10 Exhaust Hood RequireMents: 

An exhaust hood is built into the top panel of the sterilizer. Its 
function is to remove residual ethylene oxide gas from the front of the 
chamber when the door is opened at cycle completion. The hood .ust be 
connected to a dedicated exhaust syste. supplied by the custa.er. The 
system must meet the following .ini.u. specifications and exhaust to the 
outside atmosphere or to an efflission control system. 

Air Flow Through Hood 

283 decaliters 
mln. 

(100 scfm) 

5.11 Standard Cycles: 

Air Velocity in 10.2 a. 
(4 in) line to Hood 

350 meters/min. 

(1150 fpm) 

Static Pressure (Water 
Gauge) at Hood 

-0.15 cm 

(-0.06 in.) 

Cycle Temperature in °C (OF) Approxi.ate Time in Hours 

WARM 

COOL 

55 
(131 ) 

37 
(99) 

6. STERILAHT SPECIFICATIONS 

Gas Exposed 
Phase 

1 

4 

Full Sterilization 
Cycle 

2.5 

5.5 

6.1 Use unit dose cartridges containing 100 grams of 10~ ethylene oxide, e.g., 
Steri-Gas cartridge 4-100. The retainer ring of the cartridge holder is 
color coded green to match the green label on the Steri-Gas cartridge 
4-100. Do not use the Steri-Gas cartridge 4-134 in the Steri-Yac 4Xl ~as 
sterilizer. Refer to the Steri-Gas ConSUMer Product Profile in Section 27 
for detailed information. 
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6.2 Steri-Gas cartridge Specifications 

6.2.1 Shelf Life I cartridge Weight 

6.3 

The .ini.u. shelf life for Steri-Gas cartridges is twenty-four (24) 
"months from the date stamped on the bottom of each cartrid~e and on 
the label of each Steri-Gas box. Weigh cartrid¥es older t an 24 
months before use. USe Sterl-Gas cartrld~s 4- 00 With gross 
weights of 131 gra.s or "Jre in the Steri~ac 4XL gas Sterilizer. 
Follow the 1nstruct10ns listed 1n the STERr-GAS Consumer PrOduct 
Prof1le, 5eCtlon 27, for hand11ng underwe1ght cartr1dges. 

6.2.2 cartridge Oi.ensions 

Length: 
Oi_ter: 

16.5 cm (6.5 in) 
3.8 cm (1.5 in) 

6.2.3 cartridge Construction 

The cartridge containing ethylene oxide is made of 0.07 cm (0.02 
inch) thick seamless aluminum. The cartridge cap is valveless and 
composed of tin-plated steel with a thickness of 0.03 cm (0.01 
inch). 

EPA Registration 

Manufacturers of chemical pesticides, such as ethylene oxide, are required 
to register their product label claims with the Environmental Protection 
Agency (EPA). Based on these claims, the EPA requires the manufacturer to 
demonstrate that the product meets certain performance standards prior to 
issuing a registration. The EPA registration numbar, which appears on all 
Steri-Gas cartridges, is 7182-1. 

GENERAL ETHYLENE OXIDE DATA 

Boiling Point: 10.7°C (51.3°F) ~ 

) Vapor Pressure: 1094 IT'dIl Hg at 20°C 457 9 
sq cm gauge 

Color: Colorless 
Flammable Limits: Lower 3% (30,000 ppm) 

Upper 100% 
Ignition Temperature In Air: 42B.9"C (804°F) 

In Absence of Air: 571.1°C (l060°F) 
Solubility in Water: Complete 
Liquid Density (Water = 1): 0.87 
Vapor Density (Air = 1): 1.49 
Detectable Odor: Approximately 500 - 750 ppm 

HEALTH & SAFETY INFORMATION 

DANGER 

Pdge 16 of 39 



-.%/ 

• 

• 

• 

• 

• 

-- ~'-

Ethylene oxide is both fla..able and toxic. It is important that Ster1-Vac 
users understand the chemical's hazards and the necessary precautions. 

8.2 Toxicity 

~
-.-
'. 

Ethylene oxide is fla.able in a1r lIhen present 1n 
concentrations fro. 3S (30.000 pp.) to 1001. Keep all 
sources of ignition such as matches. lighted cigarettes. 
sparks and static discharge away from the sterilizer and 
cartridges. 

8.2.1 Acute inhalation may cause irritation of the 
respiratory tract, dizziness, weakness. nausea and 
vomiting (immediate or delayed), dizziness, weakness. 
chest pain and neurotoxic effects. Repeated 
overexposure may result in olfactory fatigue (i.e., 
increasingly difficult to smell ethylene oxide) • 

8.2.2 Chronic inhalation. The results of animal toxicity 
and human epidemiology studies indicate that long term 
exposure to -:n'tal ed ethyl ene oxide may be hazardous to 
humans. The Occu ational Safet and Health 
Administration SHA c assifles ethy ene oxide as a 
cancer reproductive hazard. 

8.2.3 Eye Contact. Liquid ethylene oxide splashed in the eyes may cause 
severe injury. High concentrations of ethylene oxide gas may cause 
severe irritation and injury. 

8.2.4 Skin Contact. Liquid ethylene oxide in contact with the skin may 
cause irritation, dermatitis, and chemical blisters. 

8.2.5 Inge~tion. A highly unlikely route of exposure. Liquid eth~lene 
oxide upon ingestion is caustic and may cause severe irritatlon and 
burns to the gastrointestinal mucosa. 

8.3 OSHA LiMits (29 CFR 1910.1047) 

A worker's ex osure to eth lene oxide must not exceed OSHA's Permissible 
xposure Llm t 0 1 ppm one part per m on measured as an 8- our 
time-wei~hted average. Direct contact with ethylene oxide as a liquid or 
in solutlons must be prevented. 

8.4 Statement of Practical Treatment/First Aid 

8.4.1 Inhalation. Immediately get fresh air for overexposures to 
ethylene oxide gas. Contact a physician as soon as possible. 

8.4.2 Eye Contact. For liquid ethylene oxide or high concentrations of 
ethylene oxide gas, immediately flush the eyes with water for at 
least 10 minutes. Contact a physician immediately. 
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8.4.3 -Skin Contact. Thoroughly flush the area of contact with water for 
a minimum of 15 minutes. Remove contaminated clothing while 
flushing. WaSh the affected area with soap and water. _ Contact a 
physician as soon as possible. Aerate contaminat~d clothing and 
launder before reuse. Discard contaminated leather ft~. 

8.4;4 I~stfon. Call a Ph~sician or Poison Control Center. Drink 1 or 
2~asses of water an induce vomlting by touchin~ back of throat 
with finger. 00 not induce vomiting or give anyt ing by mouth to 
an unconscious person. 

9. ETltYlENE OXIDE LEAKS OR SPILLS 

9.1 Characteristics of a Leak or Spill 

Do not confuse gasket oozing or an oily residue, descl"ibed fn the 
Steri-Gas Cartridge Consu.er Product Profile (Section 21), with ethylene 
oxide leakage. The following indicate Steri-Gas leakage: 

9.1.1 liquid ethylene oxide spurting or rapidly dripping from a 
cartridge, 

9.1.2 a cartridge that feels very cold to the touch, and/or 

9.1.3 cartridge weight loss. 

9.2 Emergency Plan and Procedures 

• 9.2.1 OS~ Require.ents 

• 

• 

or more 

9.2.2 lK Rec~ndations for a Gas leak or Spill Response 

9.2.2.1 Avoid direct contact with ethylene oxide. 

9.2.2.2 Evacuate personnel from the immediate department. 

9.2.2.3 Keep all sources of ignition such as matches, lighted 
cigarettes, sparks and static discharge away from the 
ethylene oxide • 

9.2.2.4 Immediately contact the appropriate personnel designated 
fn the department's emergency plan. 
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9.2.2.5 if necessary, follow the practical treat.ent measures 
iisted in Section 6. 

. ~. 

9.2.2.6 Re-enter the department only after a qualified health 
and/or safety person has determined that re-entry 1s safe 
(e;9" air sampling or calculating the amount of tiMe 
ne ed for the ventilation system to remove ethylene 
oxide) • 

9.2.2,-7 Contact the cartridge manufacturer. If the spill is 
associated with the sterilizer, contact the sterilizer 
manufacturer's representative. 

9.2.2.8 Do not wear clothing contaminated with ethylene oxid~ 
until it has been laundered. Discard contaminated leather 
items. 

9.2.2.9 DO NOT PlACE A LEAKING CARllUDGE IN AN AERATION CABINET. 
Place or leave the cartridfe in the sterilizer and run a 
cycle to evacuate the ethy ene oxide • 

PREPARING FOR STERILIZATION 

10. 

11. 

CLEANING 

Thoroughly wash and rinse all items to be sterilized to remove any exudate, 
mucus, dried blood, or other matter. Ethylene oxid~ will not kill 
microorganisms hidden and protected in dried organiC matter. 

HUMIDIFICATION-PRECONDITIONING 

Humicification is essential for ethylene oxide sterilization. The gas may not 
kill dessicated microorganisms. Moisture swells the microbial cells to enhance 
ethylene oxide penetration and aids the chemical alkylation process that kills 
the microorganisms • 

11.1 Sterilizer HuMidification 

The Steri-Vac gas sterilizer is equipped with an effective humidification 
system. Sub-atmospheric pulses of low temperature steam are injected 
repeatedly into the chamber. The combination of steam and vacuum ensures 
that moisture penetrates hard to reach areas. 

11.2 Preconditioning Hard Surfaced Itells 

11.2.1 Plastic devices or items with hard surfaces may require more 
humidification than pl'ovided by the sterilizer's automatic 
humidification system. If possib12, wash and soak these items 

-for at least one hour. Rinse ana dry the articles until there 
are no visible liquid droplets. 

11.2.2 Keep articles in an area with a relative hUI"idity of 3~ or 
greater overnight before packaging and sterilization. 
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11.2.3 

12. PACKAGING 

,"-

WARNING \ 
Remove drops of water from articles before gas sterilization. 
The liquid and ethylene oxide may fonn residues of ethylene 
glycol and ethylene ch10rohydrin during sterilization. Routine 
aeration does not remove these residues. 

12.1 Packaging Material Characteristics 

Before sterilization. package articles that are to be stored before use. 
Use packaging materials with the following characteristics: 

12.1.1 permit rapid penetration of the steri1ant and moisture 

12.1.2 permit release of the gas after sterilization 

12.1.3 are strong enough to withstand normal handling 

12.1.4 allow easy filling. sealing. removal (aseptic presentation). and 
handling 

12.1.5 are suitable barriers to bacteria and permit extended shelf life 

12.1.6 provide proven seals (i.e. do not delaminate or reseal if opened) 

12.1.1 do not pile or delaminate 

12.2 Packaging Materials 

12.2.1 The following materials are compatible with ethylene oxide 
steril i zat i on. 

12.2.1.1 Tyveke/film 

12.2.1.2 paper/film 

12.2.1.3 glassine 

12.2.1.4 paper or nonwovens 

12.2.1.5 muslin or wovens 

12.2.1.6 sterile container systems designed for EO sterilization 

12.2.1.1 polyethylene 

Wash (prehu.idify) items wrapped in polyethylene film 
which can be a barrier to water vapor and prevent 
steri 11 zat ion. 
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12.2.2 Do not use the following materials which are unsuitabl~ for 
ethylene oxide sterilization. 

4It 12.2.2.1 nylon film 

• 
• 

• 

• 

12.2.2.2 polyester film 

12.2.2.3 aluminum foil 

12.2.2.4 glass or metal jars 

13. BASKET LOADING 

13.1 Load sterilizer Llskets in a loose, orderly man~er. 

13.2 

13.3 

13.4 

13.5 

13.6 

Totally contain packages within the basket. Packages should not contact 
the chamber walls. 

Place eackages on their edge to eliminate undue pressure on pouches and 
to facllitate g~s penetration • 

Do not stack packages. 

Arrange paper-plastic pouches so plastic sides face the paper sides. If 
a pouch must be pllCed flat in the basket, place the paper side down. 

When possible, sterilize full loads of items having common aeration 
times. Otherwise, place the items with shorter aeration times at the top 
of the load for easy retrieval and transfer to an aerator. 

14. BIOLOGICAL MONITORING 

14.1 A biological indicator should be included in each load of items 
sterilized with ethylene oxide to monitor the effectiveness of 
sterilization processing. The biological indicator contains a known 
population of bacterial spores, the most resistant form of microbial 
life. The self-contained Attest Ethylene Oxide Indicators No. 1264 and 
1264P are available from 3M for easy and economical monitoring. (In some 
countries, additional specific biological tests may be required.) 

14.2 Frequency 

A number of organizations reca.mend the biological MOnitoring of every 
load sterilized with ethylene oxide for maximum sterilization quality 
assurance. These organizations include the A\sociation for t~e 
Advancement of Me ical Instrumentation (AAMI) , the AiriericanHospit!l 
Assoclatlan AHA ,t e Association of oper~ting Room Nurses (AORN) , the 
U.S. Army, and the Veterans Administration. 

14.3 Routine Test Pack 

3M recommends the use of the following test pack for routine 
sterilization .anitoring • 
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1 AAHI. "Good Hospital Practice: Performance Evaluation of Ethylene Oxide 
Steri li zers - Ethyl ene Oxi de Test Packs". Doc. No. AAHI EOTP - 2/85. 

2 AHA. "Guidelines for Hospital Central Service Department". 1978. 

3 AORN, "Recommended Practices for In-Hospital Sterilization". 1980 • 

4 U.S. Army. Army Regulations (AR40-19), 1972. 

5 Veterans Administration, VA Manual MP-2, Change 107, July 21, 1975. 

STERILIZER OPERATING PROCEOURE 

15. OPERATING INSTRUCTIONS 

15.1 User Responsibility 

are 

Only medical professionals or appropriately trained personnel in Medical 
and industrial use areas should use this equipment. Use only under the 
direction of a qualified supervisor. It is a violation of Federal Law 
(USA) to use this product in a manner inconsistent with its labeling. 
Injury to persons or property can result unless the operating 
instructions are fo11a.ed carefully • 

15.2 Power on Continuously 

15.2.1 L~ave the POWER SWITCH located on the back of the sterilizer on 
at all tlmes. The sterillzer wlll be 1n sTANDBY except during 
sterll'zation or aeratlon. Leavin~ the sterillzer 1n STANDBY 
simplifies operation and enables t e sterilizer to monltor the 
operatl0n contlnuously. 

15.2.2 Turn on the POWER SWITCH located on the back of the sterilizer if 
it has been turned off. 

15.3 Loading the Sterilizer 

15.3.1 Clean and precondition all articles to be sterilized. Refer to 
Sections 9 and 10 of this manual for details • 

15.3.2 Load the articles in the basket loosely and orderly. Refer to 
Section 13 for details. 
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15.3.3 

15.3.4 

Place a test 
of the load. See the lnstructions in section It forlt.'osieal 
MOnitoring. 

Check that the sterilizer is fn STANDBY. A standbf indieator in 
one of the TEMPERATURE SELECT switches should be I ghted. other 
panel lights should be off. 

15.3.5 Turn the handle counter-clockwise all the way to open the 
sterilizer door. 

15.3.6 Pull the door open while lifting the DOOR RELEASE on the exhaust 
hood. 

15.3.7 Insert a Steri-Gas cartridge 4-100 into its holder inside 
chamber. Push the cartridge down and slightly inward until the 
cartridge is seated. The green label on the cartridge matches 
the green retainer ring of the holder • 

15.3.8 Place the basket in the sterilizer. 

IS.3.9 Close the door. 

IS.3.10 Turn the handle clockwise until it stops. 

IS.4 Starting a Sterilization Cycle 

IS.4.1 Press either the WARM OR COOL TEHPERATURE SELECT SWITCH. Check 
that the light in the upper right corner of the switch selected 
is on. 

Cycle 

WARM 
COOL 

IS.4.2 Press the START SWITCH. 

Standard Cycle Para.eters 

Te.perature 
in ·C 

S5 
37 

Approxi.ate Cycle 
Tillie in Hours 

2.5 
S.5 

The cycle now continues automatically to completion. The cycle 
temperature now appears in the digital display in the upper right 
corner of the front panel. 

The following panel lights indicate the progression of the cycle. 

PRECONDITION 
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GAS EXPOSE 

AERATE 

15.5 Stopping a Sterilization Cycle 

Press the stop switch to interrupt a sterilization cycle. See Section 
16.1.4. 

15.6 End of Cycle 

15.6.1 The AERATE light comes on after the sterilization cycle. The 
audible alarm sounds for 15 seconds. Aeration begins; the 
digital display in the upper right corner of the front panel 
becomes a clock showing elapsed aeration time. The aeration 
temperature will be the same as the temperature of the 
sterilization cycle. 

15.6.2 Follow the instructions from the manufacturer of the biological 
indicator for removing the test pack from the load and processing 
the indicator. See the Biological Monitoring instructions in 
Section 12 of this manual. 

15.7 Aeration 

15.7.1 Aerate items according to the device .anufacturers' 
recommendations (time and temperature). 

15.7.2 Aerate items in the sterilizer or transfer the basket of items to 
an aeration cabinet. Follow the Instructions below for using the 
Steri-Vac 4XL gas sterilizer as an aerator • 

15.8 Aerating in the Sterilizer 

15.8.1 The digital display in the upper ri~ht corner of the front panel 
shows the elapsed time of aeration n hours and minutes. 

15.8.2 Open the door at any time during aeration to remove or transfer 
aerated items. Follow the instructions in Section 15.8. The 
time clock stops while the door is open and resumes timing when 
the door is closed. 

15.8.3 Close the door and turn the handle clockwise to co~tinue aerating 
any remaining items in the sterilizer. 

Do not press any of the switches. 
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15.9 Door Opening 

15.9.1 Ensure that the digital display is not flashing a "cl" caution 
message. This warning indicates a malfunction of the local 
exhaust system. Correct the problem before opening the -
sterlll zer door. -

15.9.2 Turn the door handle counter-clockwise all the way. 

15.9.3 Wait approximately 30 seconds. 

15.9.4 Pull the door open to the latched position. keep the door in 
this position for at least 5 Minutes • 

15.9.5 Pull the door fully open while lifting the DOOR RELEASE on the 
exhaust hood. 

NOTICE 

Put the door in the latched position within 2 minutes of turning 
the handle. Otherwise the handle must be turned counterclockwise 
again. 

15.10 Unloading the Sterilizer 

15.10.1 Remove the basket of sterilized items • 

15.10.2 Remove the empty gas cartridge from the holder. Place it on top 
of the basket of goods to be aerated. You do not need to 
continue to aerate an empty cartridge that aerated in its 
sterilizer holder for two or more hours. 

15.10.3 Transfer the basket of unaerated or incompletely aerated items to 
an aeration cabinet. 

15.10.4 Dispose of the empty cartridge with non-incinerated waste. 

15.10.5 Press the STOP switch while the door is open to reset the 
sterilizer to standby. 

15.10.6 Close the sterilizer door. The sterilizer remains in Standby 
until the next cycle is started. 

15.11 Cycle Caution/ Error Message 

Refer to Section 19 of this manual for an ex 
cau on error messa es e. • a display of 
t e ront pane • 
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