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TOXICITY 

DANGER 

Ethylene oxide is flammable in air when prelent 
in concentrations from 3\ (30,000 ppm) to 100\. 
Keep matches, li9~ted cigarettes and other 
potential sources of ignition away from 
sterilizer and cartridges. 

Acute Inhalation. Overexposure may cause 
irritation of the respiratory tract, dizziness, 
weaknes., nausea and vomiting (immediate or 
delayed), chest pain, and neurotoxic effects. 
Repeated overexposure may result in olfactory 
fatigue (i.e. increasingly difficult to smell 
EO.) EO is odorless except at concentratio~s 
> 500 ppm. 

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 repr.oductive hazard. 

Eye' Contact. Liquid EO splashed in the eyes may cause 
severe injury. High con=entrations of EO gas may cause 
severe eye irritation and injury. 

Skin Contact. Liquid EO in contact with the skin may ,-. .... 
cause skin ~rritation, dermatitis and blisters. '.' , 

Ingestion. A highly unlikely route of exposure. 
Liquid EO, upon ingestion, is caustic and may cause 
severe irritation and b~~"C to the gastrointestinal 
mucosa. 

OSHA Limits (29 CFR 1910.1047) 
A worker's exposure to EO must not exceed OSHA's' 
Permissible Exposure Limit of 1 ppm (one part per 
million) measured as an 8-hour time-weighted average, 
or Excursion Limit of 5 ppm averaged over a sampling 
period of 15 minutes. 

=Statement of Practical Treatment/Firs. Aid 
Inhalation. 
to EO gas. 

Immediately get fresh air for overexposu~e 
Contact a physician as soon as p06sible. 

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 immediately. 

, , 



Skin COlltact. Thoroughly flush th~ area of contact 
w!th water for a minimum of 15 minutes. Remove 
contaminate~ clothing while flus~ing. ~ash the 
affected area with soap and water. Contact a physician 
as soon as possibl~. Aerate conta.inated clothing and 
launder before rEuse. Discard conta~inated leather 
items. 

Inge.tion. Call a physician or poision Control Center. 
Drink one or tva glasses of water and induce vomiting 
by touching bark of throat with finger. 00 not induce 
vomiting or give anything by mouth to an unconscious 
p.rson. 

Steri-Gas or It Cartridge Selection 
It is essential to use the 
sterilizer combination. 
The ch ,rt below ~ill guide 
of correct cartridge. 

Steri-Ga. Cartridge No. 
2-67 

4-134 

4-100 

corrE~t cartridge/gas 

you in the proper selection 

Gas fteriliaer 
Steri-Vac ,. gas 

sterilizer 
Kodels 202 and 2028 
Steri-Vac gas sterilizer 
Kodels 400 and 4008 
Steri-Vac gas sterilizer 
Kodels 400C, 4XL and 5XL 

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

Steri-Gas and Steri-Vac are registered trademarks of 
3K. c 3K April, 1989 

B.P.A. Reg. ~o. 1182-1 E.P.A. Est. No. 3651-WI-2 B.I. 4509 
Made in USA for 
Medical-Surgical Division 3M 
3M H~a1th Care . 
St. Paul, PIN 55144-1000 
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1. INTRODUCTION 
For over twenty years. unit dose quantities of ethylene oxide have been supplied to 3M SteCl'~ gas 
sterilizers in 5:eri-Gas cartridges. More than eighteen hundred health care facilities have found tne 
system to be a reliable and cost-elfective method for sterilizing medical devices. 

N0TE: Sieri-Gas cartridges are limited 10 use by medical professionals or appropriately trairo<ed personnel 
in medical and industrial use areas. 

2. FEATURES AND BENEFITS 
Steri-Gas cartridges coruin less than five (5) ounces of 100% ethytene oxide. Before a steritizaIion cycle 
is started. an operator inserts a cartridge into its holder inside the Sieri-Vac chamber. The empty 
cartridge is easily removec1"from the hok:ter 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 !he cartridges. 
2.2 The cartridges deliver the proper amount of ethylene oxide lor each steriUzat"1OIl cycle. 
2.3 The system provides an easy, cost -elfective and efficient met'1od of gas sterilization. 
2.4 The ethylene oxide in the cartridges is stable with a minimum shelf tile 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 r~~uire time-consuming maintenance. 
2.7 There are no gasline filters which can plug, need periodic changing, and can be sources of 

ethylene oxide exposure. 
2.8 The cartndges dO not contain chlorofluorocarbon diluents which are known to accelerate corraSon 

of certain plastics. 1 

3. STr:RI-GAS CARTRIDGE APPLICATIONS 
The following cartridges are approved lor use ~Iy in the Steri-Vac sterilizers listed_ 

Steri-Gas Steri-Vac 
Cartridges Sterilizer models 

2-67 202 & 2028 
4-100 400c, 4XL & 5XL 
4-134 400 & 4008 

4. STERI-GAS CARTRIDGE PRODUCT SPECIFICATIONS 

4.1 Cartridge C~. ,Ients 
Steri-Gas cartridges contaln one hundred percent liquid ethylene oxide. The liquid becomes a 
gas when released from the cartridge into the sterilizahon chamber. The major physical 
charactenstJcs of ethylene oxide are: 

SOIling Point 
Vapor Pressure 
Coior 
Flammable limits: lower 

upper 
Ignition Temperature in air 
In absence 01 SIr 
SolUbility In water 
Liquid dens;ty (water - 1) 
Vapor denSl:y (air - 1) 
Delectable C dor 

.~ Oevcft. MMCh·APIII. 1979. p. 147 

10.7°C (51.3°F) 
1094 mm Hg at 200C (457 9 sq em gauge) 
Colorless 
3% (30,000 ppm) 
100% 
428.9OC (804 oF) 
571.1OC (1060°F) 
Complete 
087 
1.49 
Ap?roximately 500 • 750pprn 

-



",. 

4.2 Shelf Life 
The minimum 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 0/ each Steri-Gas cartridge box. Weigh cartridges 
older than 24 months before use. Use cartridges with gross weights equalUng or exceeding those 
listed in Section 4.3 in Steri-Vac sterilizers. 00 not use Steri-Gas cartridges with gross weights less 
than those listed below. Follow the instructions Hsted in Section 9 for handling underweight 
cartridges. 

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 

4.4 Cartridge Construction 

Minimum Gross 
Weight in Grams 

89 
130 
157 

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

5. REGISTRATION ANO 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 
pnor 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 and 5XL gas sterilizers are listed with Underwriters Laboratories. Inc. (UL). As a 
third party testing institution, Underwnters Laboratories has evaluated the stenlization 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 Standacd No. 
544. The UL listing is located on the senal plate of the Steri-Vac 4XL and 5XL gas sterilizers. 

5.3 Intemational Ustings 

The Steri-Vac 4XL and 5XL gas stenlizers are also listed with two international agencies. the 
Technisc.'1er Uberwachungs·Verein (TUV) and the Canadian Standards AsSOCiation (CSA). The TUV 
is an inspection ag9f'CY authorized by the West German government to implement an equipment 
safety law. TU'I conducts tests and applies certification marks to products meeting the Interr.ational 
Electrical CommissiOn (IEC 601-1) requirements. In a similar manner. GSA reviews equipment in 
light of Canadian safety standards and guidelines.2 The CSA and TUV labels located on or near the 
serial plate rl>.present sterilizer compliance. 



5.4 Factory Mutual Systems Usting 
Factory Mutual SysIefT1s has evaluated the electrical safety oIlhe following Stefi.Vac sterilizerl 
Steri-Gas cartridge systems. 

Steri-Yac sterilizers 
4008 
400C 

Sleri~as cartridge 
4-134 
4-100 . 

Factory Mutual Systems is an internationaly recogrned testing Iabocatory similar to Underwriters 
laboralories. Its tests include both electrical and mechanical tests and end-of-cyde gas . 
concentration measurements. 3M participated with Factory Mutual in a program 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 Sten-Vac 
4008 and 400C gas sterilizer. 

HEAlJ"H AND SAFElY INFORMATION 
The sterilant. ethytene oxide. is both flammable and toxic. II is importanllhal Stefi.Vac sterilizer users 
understand the chemical's hazards and the necessary precautions. Many stales 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 Ca~e Safety Data 
Sheet containing more detailed information. 

•••• ~ 

~ DANGER 

6.1 Aammability 
Ethylene oxide is flammable in air when present in concentrations 
from 30Al (30,000 ppm) to 100%. Keep all sources of ignition such 
as matches, lighted cigarettes. sparks. and static discharge away 
from the stenlizer and cartridges. 

6.2 Toxicity 

6.2.1 Acute inhalation may cause irritalion of the respiratory tract, 
dizziness. weakness, nausea and YOmlbng (mmediate or 
delayed), chest pain and neurotoxic effects. 

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 
Ilumans. The Occupational Safety and Health Administ:ation 
(OSHA) classifies ethylene oxidE> as a cancer and 
reproductIVe hazard. 

6.2.3 Eye Contact. Liquid ethylene ox;de splashed in the eyes 
may cause severe injury. High concentrations 'Jf e>!hytene 
oxide gas may cause severe eye irritation and injury. 

6.2.4 Skin Contact. Liquid ethylene oxide in contact .i:', 'ne skin 
may cause Irritation, dermatitis, and blistering. 

6.2.5 Ingestion, A highly unlikely route of exposure. I ; ll;:J 
ethylene oxide upon ingestion is caustIC and may cause 
severe irntatlon and burns te the gastrointestinal mucosa. 

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

I"· 
\ I ! 



6.3 OSHA LIMITS (29 CFR 1910.1047) -A worker's exposure to ethyfene oxide must not exceed OSHA's Permissible Exposure Limit of 1 ppm 
(one part per miUion) measured as an 8-hour time-lNeighted average nor the Excursion l.init of 5 ppm 
averaged over a sampling period of 15 minutes. Direct contact with ethyfene oxide as a liquid or in 

Jtions must be prevented. 

6.4 STATEMENT OF PRACTICAL TREATMENTIARST AID • 

6.4.1 Inhalation. Immediately get fresh air for overexposures to ethylene oxide gas. Contact a 
physician as soon as possible. Repeated overexposure may result in olfactory fatigue ~.e .• 
increasingly difficult to smeU E.O.) Ethylene Oxide is odorless except at concentrations 
> 500 ppm. . 

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 ("..antact. Thoroughly flUSh the area of contact wi'J"t 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 Ingestion. Call a physician or Poison Control Center. Drink one ·or two glasses of water and 
induce vomiting by touchin!; back of throat with finger. Do not induce vomiting or give 
anything by mouth to an unconscious person. 

STORAGE OF STERI-GAS CARTRIDGES 

7.1 National Fire Protection Association (NFPA) Codes 
NFPA Artic!e 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 100% ethylene oxide. Subparagraph (b) of this sectiO;"1 states: "Not more than 10 gallons 
of Class I and Class /I liqUids combined shall be stored outSide of a storage cabinet or storage room. 
'l(cept in safety cans." Ten (10) gallons of ethylene OXide is approximately equivalent to 245 of the 
.rgeS! Steri·Gas cartndges (No. 4·134). 

7.2 3M RECOMMENDATIONS 

The following are 3M's recommendations fer storing Steri·Gas cartridges. Thes2 recommendations 
are significantly more stnngent that those In the NFPA Ccces. Check your local fire protection codes 
'or additional reculrements. 

& DANGER 

7.2.1 Keep all sources of ignition such as matches. lighted cigarettes. 
sparks and static discharge away from the sterilizer and 
cartridges. 

7.2.2 Store cartridges at room temperature. 

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

7.2.4 Store 13-48 cartridges (2·4 boxes) in an area away frorrnhe 
steriliZer(l>/ and ignrtion sources. 

7.2.5 Store 49 or more cartridges (more than 4 boxes) in an approved 
flammaule liquid storage cabinet or in an area suitable for storage 
01 lIammable liQuids. 

··-r 
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8. CARTRIDGE SHIPPING 
It is the customer's responsibility to ship according to local, state and fedefal tJansportation 
requirements. Steri-Gas cartridges must be stored and transported in the original shipping case or 
intermediate package, both of which are Department of Transportation (DOT) approlled shipping 
containers. The following must be clearly visible on the outside packaging for transportalion. • 

8.1 Red Aammable Uquid Label 

8.2 UN·1040 

8.3 ETHYLENE OXIDE 

9. CARTRIDGE HANDLING AND DISPOSAL 

9.1 Used Cartridges 

• 

I· 
I 

9.1.1 Aefate empty (I.e. used) Steri-Gas cartridges wit/'1 sterilized medical items. This procedure will 
ensure that any trace quantities of ethytene oxide gas are rerTlO'Jed from the cartridges. 

9.1.2 Atter 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 
contaming full cartridges. This pfecaution will prevent the accidental disposal of full cartridges. 

9.2 Unused Cartridges 
Unused cartndges are pestiCide wastes whICh are toxic. Improper disposal is a violation of Federal 
Law. If these wastes cannot be disposed of by use :J.ccorcling to label instructions, contact your 
State Pesticide or EnVIronmental Control Agency or the Hazardous Waste ~epresentative at the 
nearest EPA Regional OffICe for gUidance. Contact 3M Technical Service at 6121736 3861 for 
additional information. 

10. ETHYLENE OXIDE LEAKS OR SPILLS 

10.1 Characteristics of a Leak or Spill 

The follOWing indicate Sten-Gas cartridge leakage: 

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

10.1.2 a cartndge that feels very cold to the tOUch. and/or 

10.1.3 car!i'ldge weight 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 n~·emer the sptll area must also be specified. Responsibilities 
'nust be clearly defined In the plan. 

OSHA requires an audible or visible alarm system to alert personnel of a spiU or leak in 
areas with more than ten (10) employees. A public address system, a call 10 the 
SWItchbOard for an intercom announcement, and lights are examples of acceptable 
systems. The alarm can be either manually or automatically activaled. An alarm connected 
to an air sampling system IS not reqUired. OSHA has SpecifIC requirements for installing, 
testing, and maintaining alarms. Direct voice communication can be used as an alar" in 
areas wrth ten or fewer employees. Consult OSHA's standardS on ethylene oxide (29 CFR 
1910.1047). employee emergency plans (29 CFA 1910.28). and alarm systems (29 CFR 
1910 165) for more detarled InlormatlOl'l. 



10.2.2 AAMI Recommended Emergency Plan 

The emergency plan must be an integral part of employee training. All personnel like:y to be 
inllOlved i:1 an EO emergency should be well versed in the ,xocedures. Training should be 
scheduled during job orientation. whenever the emergency proc-.edures change. and at ~ 
annually. Emergency drills, similar to fire drills. should be scheduled periodically. 

A fadity·s safety officer or a member of a safety committee should develop the emergency 
plan with inputs from the departments handling ethylene oxide. an engiroeer. a physician and 
other appropriate personnel (e.g .• local fire department). 

3M endorses the "Action Team" concept as described in the following reference: 
"Good Hospital Practice: EthyieM Oxide Gas·Ventilation Recommendations and 

Safe Use" 

Doc. No. AAMI EQ.VRSU 3181 

A..c:sociation fer the Adv:mcement of Medical Instrumentation 
(AAM~ 
1901 North Ft. Myer Drive 
Suite 602 
Arlington. VA 22209 
Phone 7031525-4890 

10.2.3 3M Recommende.tions for a Gas Leak or Spill Response 

11. PRECAUTIONS 

10.2.3.1 Avoid direct contact witl. liquid ethylene oxide. 

10.2.3.2 Evacuate personnel from the ;mmediate department. 

10.2.3.3 Keep all sources of ignition such as matches. lighted 
cigarettes. sparks and static discharge away from the ethylene 
OXide. 

10.2.3.4 Immediately contact the appropriate personnel designated ;n 
the department's emergency plan. 

10.2.3.5 If necessary. follow the First Aid measures listed in Section 6. 

10.2.3.6 Re-enter the department only after a Qualified health and/or 
safety personnel has determined that re-entry is safe (e.g .. air 
sampling vr calculallng the amount of time needed for the 
ver.tllation system to remov6 eth)~ene oxide). 

10.2.3.7 Contact the cartridge manufacturer. If the spill is associated 
with the sterilizer. contact the stenlizer manufacturer's 
representative. 

10.2.3.8 Do not wear clothing contarmllated with ethylene ox;de until :t 
has been laundered. Discard contaminated leather items. 

11.1 Keep all sources of ignition such as matches. lighted cigarettes. sparks and static discharge away 
from the sterilizer and Sleri-Gas cartndges. 

1"1.2 DO NOT INCINERATE empty or full Steri·Gas cartridges. 

11.3 DO 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 I)SHA ethylene oxide ~dndard. develop a written emergency plan for 
leaks or spills. Ensure your personnel ar,? trained in the emergency procedures. Refer to the 
OSHA standard. 29 CFR 1910.1047. and Section 10 of this PrOduct Profile for detailed 
information. 
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I Introduction • 

Health anet Safety Intonnatlon 

FLAIlIiABIUTY 

A DANGER 
ETHYLENE OXIDE 

Fw..ma .... 1n 
~ .1C ..... llon. from 3'JI. 
(30,000 ppm) 10 10C1'4. 

KHp eM sou .... 01 ig,.1ion 
sUCh .. ma,," •• , ighlad 
etg .... _., s!*I<., and static 
disc:n.ge "".y from "'. 
slllnliz., and canndge •. TOXICITY 

SMti-v.: 'XL ' .. '_......... , 

Acute Inhlliellon may 
.,., .. Irritallon of !he ... ptralOrf 

1"..:1, cIzz ...... """11. 
naJ ... and \tQmlling 
(inwnedia. or delayed), 
eMSI palin and neurotoxic 
.«eelS. 

Chronic Inhal.'lon. The 
Occupaaonal Safety and Heallll 
AdmtnlSlraCon (C~HA) classlfie • 
• 1IIy1 ... oxide lEO) .. a cancer 
and .. ~eavl nazard 

Ey. Conl8CL Splashes of EO may cau ..... · ... y. '"fUry. High gal conc:enl"atlon. may causa sa_ •• YI ""taaon 
and inJury. 

Skin ConleCL l.;~td EO may causa sktn Imtatton. deIm.alll and bli'lInng. 

Ing.lllon, A hIghly unMkely roule of IXpoSU". l.tqUld lilly"" oxide. upon ingeSDon. " causae a"d may cause save .. 
Imtauon MId bums to the gastroll1~Stlnal mucosa. 

OSHA'. Pe,ml •• ibl. e.polu,. UmlL A _.,'S •• po .. n musl nol.lICHd I ppm (on. pan~ .. million) me .. ured u 
an 8-hour ume-.. tgh .... av"age. nor.xceed 5 ppm a-.ged over • sampling penod 01 15 mtnUllls. 

STATEMENT OF PRACnCAL TREATMENTI FIRST AID 

Inhlliallon, Immedialllly g.' nsh .. for o ... xposu ... 10 EO gal. Contact. pltyolcian .. soon as posSlbl •. 

Ey. ConleCL For IicJJtd EO or h",h _n_ of g ... mmediallly lIu.h the ey .... illl ..... "', alleasl 10 mtnUIII •. 
Contacl a phySICIan Inwnedi.lIIIy. 

Skin ConIeCL Flush It. _ 01 contact wit! ..... Iot. mtnimum of 15 minu... Remove contamin ..... dolhing while 
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General Ethylene OxIde Datil 

Boiling Point: 
Vapor Pressure: 

Color: 
Flammable Limits: 

IQnilic.n Temperature In Air: 
In Absence of Air: 
Solubility in Water: 
Liquid Density (Water. 1): 
Vapor Density (Air. 1): 

Detectable Odor: 

Ethylene Oxfde Leaks or Spills 
The lellowing indicate ethylene oxide leakage from 
a 3M Sieri-Gas 4-100 cartridge: 
• liQUid ethylene oxide spurting or rapidly dripping 

from a cartridge. 
• a cartridge that Il!els very cold to the toucto. andlor 
• cartridge weight loss. 

3M recommerlds an ethylene oxide area monitor for 
detecting short term airtlOrne gas at concentrations 
that cannot be noticed by the user. The chosen 
monitor should be EO specific to avoid false alarms 
lrom oCher cl1emical compounds. 

OSHA Requlremlnts 
The Ocevpational Safety and Health Administration 
(OSHA) requires facilities using ethylene oxide to 
have the following: 
• Written emergency ptan for spills or leaks. 
• Procedures for training. alerting, evaQlating, 

rescuing and mecti<:ally treating per5OMel. 
• Procedures for reporting an emergency to 

appropriate authorllel and for determining when it 
is safe to re-enter the spill arIa. 

ResponsibiUties must be clearty defined in the plan. 
Consult OSHA's stWldardl on ethyllne oxide (29 
CFR 1910.1047 (AMENDEDD, employee 
emergency plans (29 CFR 1910.28), and alarm 
systems (29 CFR 1910.165) for more detailed 
information. 

10.7·C (51.3·F) 

1094 mm Hg at 20· C (457 glsq em gaugtl) 
ColorleiS 

3°'. (30.000 ppm) to 10<W. 
428.9 C (804 F) 
571.1 C(1060 F) 

Co~lete 

0.97 
1.49 
Approximately 500 - 750 ppm 

3M Recommendations for a Gas Leak or 
Spill Response 

• AVOid direct contact with ethylene oxide. 
• Evacuate personnel from the immeciate 

department 
• Keep all sources of ignition such as matches. 

lighted cigarettes, sparks and static discharge 
away from ethylene oxide. 

• ImITIOOia;ely contact the appropriate personnel 
designated in the department's emergency plan. 
They may then need to contact the 3M Medical
Surgical Service Representative or the 3M 
Medical-Surgical Service Center. 

o If necessary, follow the Practical Treatment 
measures listed on the front panel label. 

• Re-enter the department only after a QUalified 
health andlor safety persOI~ has determined that 
re-entry is safe (e.g., air sampUng or calculating 
the amount of time needed for the ventilation 
system to remove ethylene oxide). 

• 00 not wear clothing contaminated with ethylene 
oxide until it haS been laundered. Discard 
contaminated leatller items. 

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



Sterfllzer Uallng. 
The Steri-Va<: 5XL gas sterilizer is Asted with the 
UnderwriteM! LabOratories. Inc. (UL), the Canadian 
Siandards Association (CSA) and lhe Wesl German 
Technischer Oberwachungs-Verein (TOV). These 
are Internationally recogniZed laboratories that 
inspected and evaluated the Sten· Vac S'/stem. 
Their 1~ls are located on or near the senal plate Of 
your sterilizer. 

I Sterilizer SpecificationS 

Chamber Dimensions 
Width 
43cm 
(17 in) 

Depth 
82.6 cm 
(32.5 in) 

Height 
38cm 
(15 in) 

Basket (two baskets) Dimensions 
Width CPth Heigh! 
41 cm 80cm 20cm 
(16 in) (31-1/2 in) (8 in) 

Piaggoal 
96.5 cm 
(38 in) 

Diagonal 
NlA 

Note: Refer to the Steti·Vac 5XL Installation Guide 
fer the extenor oimensions. 

Chamber Volume: 
:hamber Material: 
Exterior Finish: 

Net Weight: 
ShIpping Weighl: 

136 liteM! (4.8 CU It) 
Anodized Aluminum 
Baked enamel black body: 
brushed stainless steel door. 
136 Kg (300 lb.) 
145 Kg (320 lb.) 

Power RequirerTlf.nts: 
Voltage: 220 Volts AC (V·), :10°/. 
Frequency: 50lSO Hz 
Phase: Single (1) 
Current: 15 Ampere (Dedicated) 
Power Cord: 220 VolI, 15 amp plug . 

Power cords fumished with sterilizers sold outSide 
the USA will meet local electrical requirements. A 
circuit breaker is incorporated in the ONIOFF 
swrtch. 

CompreSMCI Air Requirements 
Air Pressure: 

minitTlJm 

maximum 

3.5 K~cm2 (50 psig) 

10.5 K~cm2 (150 psig) 
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Air Flow: 3.4 liters/second (7 scfm) at 

3.5 Kglcm2 (50 pSig) 

Water Requirements 
No external water connection. The operator must 
add dj$1jUed water to the water reseNew. 

ReseNeir CapaGity: 1 liter (provides hUmidification 
for approximately 25 cycles) 

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

Exhaust Hood Requirements (optional) 
A local exhaust hood can be built into Ihe lOp panel 
of the sterilizer for users who need immediate 
access to the load at the end of the stenlization 
cycle. Its function is to remove residual ethylene 
oxide gas from the breathing zone when the door is 
opened at cycle completion. The hood myst be 
connected to a dedjcated exha'tst system sypplied 
by me customer, 

The system must meet the following minimum 
s~ .Jclficalions. (See the 5XL Installation Guide for 
complete requirements) 

Air Flow Through Hgod: 
283 decaliterS/min (100 scfm) 

Air Velocity in 10.2 cm (4 in) Line to Hooo: 
350 meterS/min (1 I 50 !pm) 

Static Pressure (Water Gauge) at Hood: 
-0.15 cm (·0.06 in) 

Sterllant Specifications 
Use 3M Sleri·Gas 4·100 unit dose cartridges 
containing 100'-. ethylene oxide. The retainer ring 
of Ihe cartridge holder inside the sterilizer chamber 
is color coded green to match Ihe green label on lhe 
Slen·Gas 4·100 cartridge. 

Sterllant Shelf Lite. Cartrtctge Weight 
The minimum shelf Iile for Slen-Gas cartridges is 
twenty·four (24) months from the date stamped on 
the bottom of ellah cartridge and on !he label of 
each box of Sten·Gas cartridges. Weigh cartridges 



OIde, than 24 ~ 1*0,. use. Use Steti-Gas 4-
100 cartridgeS >dh groSS weights of 130 grams or 
more in the Stelf-v.: 5Xl gas stetiUzer. Follow the 
instructions listeclln the Stelf-Gas Consumer 
Product Profile, (see Accessory Section) for 
harY.iling underweight cartridges. 

Stert·Gas 4-100 Cartridge Specifications 
Length: 16.5 cm (6.5 in) 
Diameter: 3.8 cm (1.5 in) 
Minirrom Weight: 130 grams 

EPA Regls1ratron 
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 pelformance standards prior 
to issuing a registration number. The EPA 
registration number, which appears on all Sieri-Gas 
cartridges. is 7182-I . 



II. Sterilizer OperatIng Procedure 

Notlel: User RlspoMlbll1ty 
Only health care professionals or other 
appropriately trained personlHll in health care and 
industrial use areas should use this equ;pm.nt. It is 
a violation of Federal Law (USA) to UN this 
product in a manner inconsistent with its labeling. 
Injury to persons or property can result unless the 
"perating instructions are followed carefully. 

Power On Continuously 
Turn on the power switch located on the left side 01 
the sterilizer. Leave the power switch on at all 
times. Leaving the sterilizer in standby simplifies 
operation and enables the sterilizer electronics 
monitor the operation continuously. The sterilizer 
WIll be in standby except during steritization or 
aeration. 

Loading the Sterilizer 
Thoroughly wash and rinse aU items to be sterilized 
to remove any mucus. dried blood. or other organIC 
maner. Ethylene Oxide will not kill microorganisms 
hIdden and protected in dried organic matter. 
Remove excess moisture left from cleaning the 
.tems and package items in an EO permeable 
contaIner or wrapping. 

Load sterilizer baskets in a loose. orderly manner. 
PaCkages should not contact the chamber walls. 
Place paCkages on their edge to eliminate undue 
pressure on pouches and to facilitate gas 
penetratIOn. Do not stack packages. Arrange 
paper·plastic pouches so plastic sides face the 
paper sides. If a pouCh must be plaCed flat in the 
basket. place the paper side down. 

When possible, sterilize luNloads of items having 
common aeration limes. Otherwise. place the items 
wllh shorter aeration times at the front of the load 
for easy retrieval. 

BIOlogical Monitoring '" 
A biological indicator. such as the 3M Attest 
biological indicator for gas sterilization. should be 
included in each load of items sterilized wilh 
ethylene oxide to monitor the effectiveness of the 
sterilization process. The biologiCal indiCator should 
be placed In a lest pack that is representative of Ihe 

load and creates the greatest challenge. Another 
optIOn is to use a dispouble 3M Attest EO pack. 
Plare the test pack in the center 01 a fuM load. See 
the Attest biological indicator lor EO sterilization and 
the Attest EO pack package inserts for further 
instructiOnS, (In countries other than the USA. 
additional biological tests may be required). 

A number of organizations in the USA recommend 
the biologiCal monitoring 01 every load sterilized 
with ethylene oxide for maximum sterilization quality 
assurance. These organizations include the 
ASSOCiatIOn for the Advancement 01 Medir.al 
Instrumentation (MMI) I. the American Hospital 
Association (AHA)2, the Association of Operating 
Room Nurses (AORN)3, the U.S. Army". and the 
Veterans Administrations. 

Load thl Chamber 
Check that the sterilizer is in standby. indicated by a 
light in one of the two temperature switches and all 
other pand lights off. 

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

I! the unit has the local exhaust hood option 
installed, lift the DOOR RELEASE on the exhaust 
hood while pulling the door open. 

Insen Gas Canrldgl 
Insert a Steri-Gas 4-1 00 cartridge into the retainer 
ring of the cartridge holder inside the chamber. 
Push the cartridge down and slightly inward until the 
cartridge is property seated. The grill, .abel on 
the Sleri-Gas 4· 1 00 cartridge matches the grHn 
retainer ring of the holder. 

1. MMI, "Good Hoop" P_: Per1orm..,.,. Evaluatran 01 
Elhytene 0_ SWlIiz_ • Elhy ..... 0_ T .. I 
Pack8g"', 1987. . 

2. AHA, 'GuidI. lei lor Hospital c.n .... SeMce DepaA'llenr. 
1971. 

3. AORN, "RKOnmendad PracIices, Slerilizaion _ 
0i • .,1rtcIron". 11117. 

• U S AIrrrf, AIrrrf Regulations (ARoIe). III, ''''. 
5. V._. Aantni.fttran, VA MInuIIII1, MP·2 1985 .. d MP· 

2, SuboGh.* E, CMIge 151, June 22,1M3. 



Insert Bask ... 
Place loaded basket8 In the sterilizer. The upper 
basket slides over the lOwer basket to minimize the 
lifting required. CIoW the door by tuming the 
handle cloCkwiSe l.I,~ it stops. 

Select Temperatu~ arod Start 
Press either the WARM or COOL temperature 
select switch. C:"iC!< that the light in the upper right 
comer of the sel",c,1Id switch is ON. 

Press the START switch. 

The cycle now contirues automatically to 
completion. The cycle temperature appears in the 
digital display in the upper right comer of the front 
panel. The chamber pressure is displayed just 
below the temperature. 

The following panel lights indicate the progression 
of the cycle. 

PRE·COt.DITION 
GAS EXPOSE 
AERATE 

charmer temperature remains the same as selected 
for the sterilization cycle. A 15-second alarm 
sounds when the door unlocks. 

NonCE 
The docr unlocks immediately after the sterilization 
cycle for a sterilizer with a built in local exhaust 
hood. "no hood is installed. the sterilizer aerates 
for three hours before unlocking the cIoor. 

Door Opening without local Ellhaust Hood 
To open the door, turr the handle cOunter-clockwise 
all the way, allow approximately 30 seconds lor the 
charmer pressure to equalize with the room 
pressure, then puU the door cpen. The elapsed 
time display stops while the doer is open and 
resumes timing when it is dosed. 

To contirue aerating the remaining items, close the 
door and tum the handle clockwise Do not press 
any 01 the switches. 

Door Opening with Local Ellhaust Hood 
Ensure that the digital display is nol flashing a ·c 1-
caution message. This waming indicates a 

The stenlizer has Ihe following approximate cycle times. 

Approximate Cycle Tlm •• 

~. 

WARM 

COOL 

Ttmptratyrt 
55 C (132 F) 
37 C (99 F) 

Cycle TIme with 
local Exhayst Hood 

2 hrs 45 min 

Cycle Tlme without 
Local Exhayst Hood 

5 hrs 45 min 

Automatic Aeration 
Alter elhylene oxide sterilization. the k'1d must be 
aerated to remove the gas that has been absorbed 
by the load. It is poelille to leave the lOad in the 
Sieri-Vae 5Xl gu Itertllzer/aerator or transfer the 
basket of items 10 *' aeralion cabinet. Use the 
deviee manutacturws' reconmendations for 
aeration time and temperature. 

After steriUzation is complete. aeration beoins 
automatically in the sterilizer. The AERATE status 
light comes on and the the digital display in the 
upper right comer of the fronl panel shows the 
elapsed time of aeration in hours and minutes. The 

4 hrs 45 min 7 hrs 45 min 

malfundion of the local ext-aust system. Correct 
the problem. or aerate for at least 3 hours before 
opening the sterilizer door. 

To open the door, tum the door handle cOuDler
clockwise all the way, allOw approximately 30 
seconds for the chamber pressure to equalize with 
the room pressure. 

Pull the door open to the 'atched position' (S,e 
Figure 1). The ,lapsed time display stops while the 
door is open and resumes timing when it is closed. 
Keep thl dgor in lb. "tcbed posit jon lor al least fjye 
minutes. Alter five minutes, pulllhe door fully open 
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Figure 1. Optional Local Exhaust Hood. Door op9n to 'atched position". 

while lifting the DOOR RELEASE on the exhaust 
hood. 

To continue aerating the remaining items. close the 
door and tum tne handle clockwise. Do not press 
any of the switches. 

NOTICE 
If me door is not opened within two minutes alter 
turning the handle, aeration resurrwll. Tum the 
door handle to the vettaJ position and repeat the 
door opening procedure, 

UnloadIng the Stertllur 
Remove the baskets of sterilized items. Remove 
the el11)ty gas cartridge from the holder. Place iI on 
top of a basket of goodS to be aerated. (You do 
nor need to continue to aerate an empty cartridge 
that has aerated in its sterilizer holder for two or 
mor. houf$.) Dispose O/IM aeraled el11)ty 
cartridge with non,incinerated wasle. 

Follow the instructions from the manufacturer 01 the 
biological indicator for removing the test pack from 
the load and incubating the biological indicator. 
Transfer the basket of unaerated or incompletely 
aeratp.d items to an aeration cabinet. 

Tennlnatlng the CyCle" Rltum to Standby 
Press the STOP switch while the door is open to 
reset the sterilizer to standby. Close the sterilizer 
door. The sterilizer remains in standby until the next 
cycle is started. 



I : I 
, , 



lit Theory of Operallon 

aeneflt!! Of Ethylene Oxide StertllzatlOn 
Health care facilities throughout the world have 
found ethylene oxide gas sterilization to be a 
dependable and effective method of sterilizing heat 
and/or moisture sensrtive devices. The following 
are the major benefits 01 gas sterilization. 

-All microorganisms. inclUding resistant spc; ,~. are 
killed by the chemical reaction with ethylene oxide. 

-Materials can be ~re-packaged. then sterilized and 
maintained stenle until used. 

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

-Ethylene oxide can penetrate and sterilize 
irregularly shaped items. 

-BiOlogical (e.g. Attest bIOlogical indicators) and 
chemICal (e.g. Indox .... EO monitor tape or 
Comply -.. EO indicators) monrtoring systems can 
be used to ensure that stenlization parameters are 
met and to di~tinguish processed fr~m 
unprocessec "'ate rials. 

-E!hylene OXide can be used to sterilize those 
matenals that canflOt be immersed in liquid 
diSinfectants or processed by steam or dry heat 
stenlizalion. 

Feature!! and Benefits of the Sterl-Vac SXL gas 1 
sterilizer: aerator I 

The Steri-Vac 5XL gas sterilizer is a compact unit 
With a 4.8 cubIC foot chamber. The sterilizer can be 
Installed in a wall. in a specially designed raCk. or 
on a counter top. It can b" .... .::ered with !'No doors 
10 aI/ow pass-through operation in a clean room 
arrangement It can be installed with a loCal exhaust 
hood or operated with a mandatory three-hour 
aeration making the exhaust hood unnecessary. All 
versions meet current OSHA and EPA regulations 
concerning operator exposure and sterilization 
performance. 

The 5XL sterilizer offers a lully automatic system of 
controls to ensure that proper conditior.s for 
sterilization are met and to minimize the poSSibility 
01 operator exposure to high concentrations 01 
ethylene oxide gas. The following are the r.1ajor 
leatures and benelils 01 Ihe system. 

Negative Pressure 
-Throughout the cycle the chamber remains at 

negative pressure relative to the room so gas 
gnnot escape. 

Accuracy and dependability 
-The Solid state eleCtronic design provides accuracy 
and dependability. The electronic controller 
automatically stops the cycle if errors are detected 
and displays the error code. 

Continuous Cycle Monitoring 
-The chamber temperature and vacuum are 
moni.tored continually during the sterilization clcle. 

-Hl;midi'ication: 
Muniple pulses 01 low temperature steam assure 
proper humidHication. 

-100°/. EO Unit Dose Cartridge: 
A unit dose cartridge of ethylene oxide is 
punctured inside the chamber alter the door is 
closed and locked with vacuum verified. 
The gas cartridge contains no ChlorolluorocartlOns 
(CFCs). 

-Cycle Status Display: 
The lights on the Iront panel 01 the sterilizer show 
cycle status. 

-Graphic Printer: 
A printer is installed to givt' a permanent graphic 
record of time. temperature, pressure and aeration 
time. 

Manual Cycle Interrupt 
-The operat~r can manually interrupt a cycle at any 
time. The final vacuum system and air purge 
automatically clear the chamber before the door is 
unlOCked if the cartridge was punctured. 

Reliability 
-For maximum reliability, the air venturi vacuum 
pump has no moVing parts. 

Automatic Aeration 
-Aeration begins automatically alter the sterilization 
cycle. The sterilizatioNaeration process can be 
accomplished in one CI1arrtler reducing potential 
gas exposure due to load transfer to an aerator. 



I Explan.ton of Sterilizer Controls 

Refer to F'tgure 2 showing the sterilizer controlS. 

Power Switch 
Controls power to the ste,ilizer. The switch located 
on the left side of the sterilizer should be kepi on at 
all times to sifT'4)liIy operation. 

Temperature Sell-:t SwitcheS 
Select the chamber temperature. During the 

steriUzation and aeration cycles. the selected 
temperature cannot be changed. 

Start Swttch 
Statts the automatic sterilization cycle. 

Stop Switch 
Interrupts the cycle at any time. If pressed before 
the GAS EXPOSE light appears. the sterilizer 
reverts to standby and the door can be opened. If 
the GAS EXPOSE light is on. the sterilizer 

r=:::::::=-~e::::=;r.::::::J:==: Optioroal Built-in Local Exhaust Hood 
~:::: _1---- Door Release 

ON/OFF SWitch 

Access to Distilled 
Water Reservoi. 

Ughts for Temperature --+-_6 
Select Switches 

Temperature Select Switch 

Start SwitcJ:-I--t~ 

144---- Operating Instructions Label 

Ethylene Oxide Warning Label 

Display for Chamber 
Temperature Setting. 
Aeration Time and 

1 3:2/1 caution/Error Messages 

m ~_-+- Digital Display for Chamber 
l.&.I L-.!!;U Pressure (mbars) 

~~IE]-:::;;~-DiSlllay for Cycle Status 

~~~ 
Stop Switch/Stop Ught-I--t~1,\ 

Figure 2. Sterilizer controls. 
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advances to linal V'iCWtn exhaust. An audible 
alarm then sounds, indicating cycle termination. 

The sten!izer ends aeration and returns to star>:lby if 
the STOP sw~ct"l is pressed while the AERATE light 
is on aca the door is open. 

upper Digital Display· Temperature Display 
The upper dig~al display indicates chamber 
temperature setting in degrees Celsius. The 
temperature is displayed during the PRE· 
CONDITION and GAS EXPOSE phases. 

Upper Digital Display· Aeration 11me Display 
The upper display indicates the elapsed time in 
AERATE to a maximum of 99 hours and 59 
minutes. The timer replaces the temperature 
e'splay when the sterilization cycle is completed. 
The aeratjon temperatyre remains the same as 
se'ected for stenljzatiOn 

Upper Digital Display· cautiOn/Error Codes 
The upper display is used to indicate caution or 
error codes that may occur dt:ring the cyCle. 

Pressuro Display 
The lower digital display indicates the absolute 
pressure 01 the chamber in millibars during the 
sterilization and aeration cycles. (1000 millibars 
are approxImately equal to 1 atmosphere.) 

Temperature Select SwitCh Lights 
Indicates that either WARM or COOL switch was 
pressed. These remain lit after cycle completion 
and during standby until the other temperature 
SWitch is pressed. 

Precondition Status Light 
I ndicates start of a sterilization :ycle during which 
vacuum is drawn and the chamber is heated and 
humi<Med. There is no gas in the chamber during 
this phase. 

Gas Expose Status Lights 
Indica'! the phases during which the cartridge is 
punctured, the load is expoSed to ethylene oxide, 
the gas is exhausted and the charrber is purged for 
30 minutes. 
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Aerate Statua Light 
Indicates linal phase when the dour is unlOcked and 
the sterilize<.l load it being aerated. 

Stop LIght 
Indicate! the cycle was interrupted before the end 
of the sterilization process. The error code is 
displayed in the upper digital display. 

I Preparfng for Sterfllzatlon 

Humidification· Preconditioning 
C leaning and humidifiCation is I!ssentialfor ethylene 
oxide sterilization. The gas may not ";'! dessieated 
microorganisms. Moisture swells the microbial cells 
to enhance ethylene oxide penetration and aids the 
chemical alkylation process that kills the 
microorganisms. 

Preconditioning Hard Surfaced Items 
Plastic devices or ~ems with hard Sl.orlaces may 
require more humidifiCation than provided by the 
sterilizer'S automatic humidification system. If 
posSible, wash and soak these items well. Rinse 
and dry the articles only until there are no viSible 
liquid droplets. Keep articles in an area with a 
rel .. tive humidity of 30% or greater overnight b'!fore 
packaging and stenhzation. 

NOTICE 
Remove drops of water from articles before gas 
sterilization. The liquid and ethylene oxide may 
form residues of ethylene glyCol and ethylene 
chlorohydrin during sterili:..ation. Routine aeration 
does not remove these residues. 

~1_p_ac_k_a~g_ln~g __ • ______________________ l 
Packaging Material Characterlst\es 
Before steriliZation, package articles that will be 
stored before use. Use packaging materials with 
the following characteristics: 
'permit rapid penetration of the ethylene oxide and 
moisture 

-permit release of the gas atter sterilization 
-are strong enough to w~hstand normal handling 
-allow easy filling, sealing, removal (aseptic 
presentation) and handling 



·are SUitable barrIerS to bacteria and permit 
extended she. III.) 

'provide prov"n .a1a (I .•• do not delaminate or 
reseal ~ opened) 

Packaging Materials 
The following materials are compatible with 
ethylene oxide sterilization . 
• Tyvetl" film 
'paperlfilm 
-glassine 
'paper or nonwovens 
·muslin or wovens 
·sterile rigid container systems designed for EO 
sterilization 

'polyethylene film with a maximum thickness of 5 
mil (Dampen or prehumidify items wrapped in 
polyethylene film which can be a barrier to wat6.
vapor and prevent sterilization.) 

DO not gse the following materials for packaging! 
They are not suitable for ethylene oxide sterilization. 
'nylon film 
·polyester film 
'alumlnum foil 
·gl. 'S or me!al jars 

Power On 
The power switch. located on the left side of the 
sterilizer, should be in the ON position at all times to 
allow the unit to perform sell checks and to simplify 
operal.,n. 

Standby 
In the standby mode, the sterilizer is monitoring the 
water level, the compressed air supply and the air 
flow in the optional exhaust hood (if connected). 
The standby mode is indicated by one of the 
temperature select switches being lit and all other 
lights turned off. 

Cycle Selection 
The Stari-Vac SXl gas sterilizer has two cycles: 
WARM (55 "C) or COOL (37"C). Both cycles have 
been shown to be efficacious. The choice is based 
on the temperature sensitivity of the materials being 
sterilized. Since ethylene oxide is more reactant at 
higher temperatures, the WARM cycle requires less 
gas exposure time than the COOl cycle. 

After loading the charr.ber with the prepared 
baskets and a gas cartridge, the door is closed and 
the cycle temperature is selected and the START 
swi,ch pressed. The sterilizer operates 
automatically for the rest of the sterilization process. 

Precondition 
The sterilizer locks the door and begins to 
'precondition' the load for sterilization. The 
PRECONDITtON phase takes approximately 45 
minutes and establishes chamber vacuum, 
temperature and humidity. 

~~ Slerllzer Cha_ 

~=o_ 

Figure 3. Standby. 



Figure 4. Initial Vacuum. 

Initial Vacuum 
The vacuum within the chamber serves several 
functions. First. it prevents any gas trom escaping 
~he chamber. Secondly. it improves Ihe penetration 
of the humidity and gas into difficult to reach pans of 
the load by removing air that would otherwise block 
access. The sterilizer allows a maximum of 20 
minutes for the vacuum system to draw down to the 
prcper level. 

~igure 5. Preheat. 
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Preheat 
While the chamber vacuum is being drawn. the 
charmer walls are brought up to the selected 
temperature. The load is warmed during this time. 
A maximum of 45 minutes is allowed to achieve the 
selected temperature. 

Humidification 
After the proper vacuum and temperature conditions 
have been reached. the sterilizer injects low 
temperature steam to humidify the load. This 
improves the ethytene oxide penetration thrl'ugh the 
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Figure 6, HumidificatiOn. 

cell walls. The sterilizer injects this steam in a 
series of pulses Ihal c"mbine long soak limes with 
additional vacuum 10 ensure good penetration of 
even hard-Io-reach areas. 

The COOL cyCle makes Ihree low temperature 
steam injections, each followed by eight minutes of 
soak time and three minutes of vacuum. Since 
warm air can hold more moisture, the WARM cyCle 
makes lou. inlections with 5.5 minutes of soak time 
and three minutes of vacuum. 

Gas Expose 
The GAS EXPOSE phase indicates the presence of 
EO in lhe chamber. The lour status lights each 
represent approximately 25°/. of this phase. The 
approximate GAS EXPOSE time shown below 
includes the gas exposure time, final vacuum and 
thirty minutes oflresh air purge. 

~ 
WARM 
COOL 

TOIl! TIm. In GAS EXPOSE 
100 minutes 
220 minutes 

Von. 
LN 
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Figure 7. Gas Injection. 

Gas Injection .. 
Before puncturing the gas cartridge. the stenhzer 
automatically venfies the chamber temperature. the 
vacuum level and the door poSition. The dinerence 
n pressure between vacuum In the chamber and 
pressure outside the chamber provides the force 
used to puncture the cartndge. This use of 
pressure dinerence gives added assurance that the 
puncture cannot occur rt the door is open or 
Insunicient vacuum is in the chamber. 

Cigure 8. Gas EJlposure. 

Line 

After puncture. the sterilizer electronics monnor the 
increase in chamber pressure caused by the gas 
being released. If this pressure does not increase. 
it indicates that a new cartridge was not used. If the 
pressure does not increase a sunicient amount. n 
indicates the possibility that the cartridge was not 
fully punctured. Both of these snuations would 
cause the sterilizer to display an error code and 
stop the cycle. 

Gas Exposure 
Throughout the gas exposure. the sterilizer 
chamber is maintained at a negative pressure. 



Figure 9. Final Vacuum Exhaust 

This ensures that gas cannot escape the chamber. 
If the chamber vacuum or temperature cannot be 
controlled property. the cycle will be stopped and an 
appropriate error code will be displayed. Four GAS 
EXPOSE status lights indicate the cycle progress. 

Final Vacuum and 30 Minute Air Purge 
Aller the gas exposure has been completed. the 
chamber is cleared of gas by combining a deep 
vacuum With a fresh air purge. This removes most 
of the airb9rne gas. but the material in the load 

Figure 10. 30 Minute Air Purge 

contillues to release gas aDsortled dunng the 
exposure. 

Aerate 

::'1 

The Steri-Vac 5XL sterilizer automatically begins 
aeration to remove the ethylene oxide gas as it is 
released from material in the load. The upper front 
panel becomes an elapSed time display to a 
maximum of 99 hours. 59 minutes. The aeration 
temperatyre is the same as the selected stenlizatjcn 
temperature· The unit continues to maintain a 
negative pressure within the chamber to keep all 



Figure 11. Continuous Aeration-Open Door 

gas being released in the chamber until it is 
removed by the vacuum system. 

The aeration lime required to reduce the gas 
oncentration in the individual items of the load 

,jepends upon material composition and aeration 
temperature. It is necessary to obtain 
recommended aeration times and tel1l'eratures for 
each item from the manufacturer. Only they know 
the composition of materials in their product and 
what temperatures they can withstand. 

CAUTIO'"' 
The load continues to release EO until it is 
completely aerated 'rom the sterilized materials. If 
the optional local exhaust hood feature is installed 
and connected. the docr will unlocJc imm«Jiately 
after the 30 minute purge. Fairly high levels of EO 
may still be within the c/Ia""'r. n,. o".rator f'IlJst 
fol/ow the door o".ning illStlUctions carefully and 
transfer the load quickly. T1w local exhalst hood 
wl1l effectively remove II» aitfJorne EO from the 
chamber, but will not protect the o".rator who has 
moved the toad away from the local exhalsl hood. 

If the unit is not equipped witn the optionaliocal 
exhaust hood, three hOurs mandatory aeration is 
required before the door will unlock. Aner this 
mandatory time the airborne EO levels within the 
-:hamber are wifhin acceptat!e limits fO allow 
-ansler to an aerator if desired. 

Line 

CAUTION 
The toad continues to release EO umil it is 
completely aerated from the sterilized materials. 

Door Opening 
It is recommended that the load remain in the 
sterilizer tor the entire aeration time. 1\ is possible. 
however. to open the door at any time aner it 
unlocks to remove the baskets tor transfer to 
another aeration cabinet. If only some of the items 
are removed. aeration can be resumed by closing 
the door and tuming the handle clockwise. The 
aeration timer stops while the door is open and 
restarts when the door closes. 

Press the STOP switch while the door is opened to 
end the cycle aner the load has been remo\ ~j. The 
sterilizer wili then return to standby. and WIU be 
ready for the next cycle. 
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caution and Enor COdeS Explanation 
Use the following chart to determine the cause of a 
cautioNerror message appearing in the upper 
digital display. Follow the corrective steps 
designated. Call your 3M Service Representative 
when indicated below. ~ a code appears that is not 
listed below. or n you have any questions. 

Caution codes (e.g. c2) apiltar as flashing 
advisory messages but will not stop a cycle in 
progress. An operator must correct the problem 
indicated to clear the caution code. 

Error codes (e.g. El0) appear as non-flashing 
error messages. The cycle in progress stops and 
the cycle status lights tum off. FOllow the steps 
listed to correct the problem and clear the code. 
• Codes E 1 - E49 occur before cartridge puncture_ 

Operator rr.ust open the door. press STOP and 
take the corrective steps indicated. 

• Codes ESO-69 occur aller cartridge puncture. 
The STOP indicator is lit. The machine advances 
through linal vacuum and purge then gives a 
constant audible alarm when the door unlocks. 
The operator must open door and press the STOP 
switch to stop the alarm and then take corrective 
steps. 

• Codes E70-89 occur If the sterilizer cannot 
complete the linal vacuum and purge. These 
codes may require a service call. Ooor remains 
locked and does not progress to the final vacuum 
and purge. There is no alarm. The STOP 
indicator is lit. 
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caution and Error Codes Chart 

caution or Corrective 
Error Code Message Possible Reasons Steps 

Caution .... ssag.s • Do Not Stop Cycle 
c1 Low air in exhaust hood External fan malfunction Check fan and fan bells 

(only if unit is equipped Duct plugged/disconnected Check ductwork 
with this feature) (Aerate 3 hrs. before opening) 

Airflow sensor failure Call service representative 
c2 Low water during standby Reservoir needs water Add distilled water 
c3 Power interruption Power outage Cycle restarts automatically 
c4 Compressed air lost No compressed air CheCk compressor, air lines 

during aeration 
c5 Heater control lost Heater control failure Call service representative 

during aeration (Increase aeration time) 
c6 Temperature calibration error Electronics Call service representative 

Self· Test Errors Occurring on Power Up or at the Start of a Cycle 
E1 Processor 1,Iemory lailure Electronics Call service representative 
E2 Program memory failure Electronics Call service representative 
E3 Processor failure Electronics Call service representative 
E4 Door locked in standby No compressed air Check compressor. air lines 
E5 Chamber temp sensor lail Bad sensor or connection Call service representative 
E6 Heatsink temp sensor fail Bad sensor or connection Call service representative 
E7 Pressure sensor failure Bad sensor or connection Call service representative 
Ea Pressure fail w/door open Bad Sdnsor or connection Call service representative 

Errors That Are Detected aefor. Puncture 
E10 Low water Reservoir needs water Add distilled water 

Water float switch failure Call service representative 
E20 Chamber needs to cool down Chamber too warm Open door. let chamber cool 
E21 No vacuum Blockage at vacuum port Clear pkg. from vacuum port 

No compressed ail' Check air lines 
Defective vacuum pump Call service representative 

E22 Initial pumpdown timeout Improper air pressure Check air system 
Defective vacuum pump Call service representative 

E23 Charreer preheat timeout Defective temp. control Call service represent3tive 
E24 HealSir* preheat timeout Defective 'emp. control Call service representative 
E25 Over tlff4l '1 Electronics Call service representative 
E26 Under temp " ElectroniCs Call service representative 
E27 Pressure " Leak in charreer Check door seaVcall service 

Defective pressure sensor Call service representative 
E28 No water injected Reservoir float switch stuck Add water to reservoir 

Water system plugged Call service representative 
E29 Over temp 12 ElectroniCs Call service repr.sentative 
E30 Under temp '2 ElectroniCs Cal service representative 



caution and Error Cod •• Chan Continued 

Caution or CorrectlYe 
Error Code Masuae Posllble R.alOns SI~S 

E31 Pressure 12 Leak in chamber Check door seaVcan service 
Defective pressure sensor CaU service representative 

E32 Door unlocked Door lock hung up on bolt Tum handle to vertical position 
Control error Call service representative 

E33 Memory relay Electronics Call ~ervice representative 
t:34 Door open Door not closed Close door • restart 

Defective switch Call service representative 
E40 User interruption User pressed STOP switch Restart 

Errors Found During Gas Exposure 
ESO Empty cartridge Empty cartridge used Use new cartridge 

Puncture mechanism failed Call service representative 
ESt Charrber vacuum leakage Air leak in chamber Call service representative 
ES2 Under temperature abort Electronics Call service representative 
ES3 Over temperature ab ,It Electronics Call service representative 
ES4 Extended power 0 .. 1e Could not restart cycle Rerun cycle 
E60 User interruption User pressed STOP switch Rerun .:ycle 

Errors That Leavi the Chamber Locked with Gas P"sslbly In the Chamber 
E7t Final pumpdoy,n timeout Compressed air problem 

Vaalum system failure 
E72 Obstructed air inlet Bacterial finer plugged 

E73 Pressure sensor out of range Electronics 
E7S Low gas injected Partiaf puncture 
E76 Memory relay won't reset Memory relay failure 

Error Code Cllarlng Procec:Iure 
When machine is showing an error code. it is 
necessary to retum to the standby modi before 
running another cyc... Thills accomplished by 
opening the door and pressing the STOP switch, 

Correct and press start 
Call service representative 
Press START: n code repeats 
Call service representative 
Call service representative 
Call service representative 
Press START: ~ code repeats 
Call service representative 
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IV. Customer Maintenance 

Co. •• anlng 
Clean the following parts 01 your SterioVae 5XL gas 
sterilizer/aerator at least weekly, preferably daily, 
USing a damp cloth with mild SOap and warm water. 
• chamber floor and walls 
• outer chamber lip 
• inne,' door surface 
• Ol.ter cabinet 

Servicing Filters, Moisture Trap, and Vent Line 
Air Line Filters (If applicable) 
Replace the prefiHer element at least every six 
months and the oil removal fiHer at least every 12 
months. Change the elements more frequently ~ 
the air supply is highly contaminated. Daily drain 
any moisture/oilthat collects in the bottom 01 the air 
fiHer reservoirs. 

Vent Line Nloistur. Trap (If applicable) 
Empty the moisture trap at least monthly. Be sure 
the trap reservoir is screwed in securely and the 
sealing O·ring is In good condition and properly 
placed to prevent gas leakage during stenlizer 
discllarge. 

Factory Authorized Service 

anI au/rOffzed e'sonnel should 'e air or 'e lace 
pans. Tampermg or unauthoflzed alterations in the 
eqUipment will VOid the manufacturers warranty. 
3M Medical·SurglCal DiviSion has established a 
worldwide service organization to provide factory· 
trained technICians to care lor your equipment. In 
the USA. contact your local 3M ServiCe 
Representative or the 3M Medical·Surgical Service 
Center at the folloWing address lor servicing 
information. 

3M Medical-Surgical Service Center 
3M Center, Building 582·1E-Q2 
SI. Paul, MN 55144 
(612) 733-7865 

OutSide the United States, contact the local 3M 
subsidiary. In Canada, contact: 

3M Canada, Inc. 
PO. Box 5757 
London, Ontario, N6A 4T1 
1·800·268·9696 

Preventive Maintenance Agreement 
For your CC,lVenience, 3M provides a preventive 
maintenance agreement (PMA) lor purchase with 
the Steri-Vac equipment. The PMA assures you of 
periodic: maintenance of your sterilizer and 
emergency services. Contact your local 3M 
Medical-Surgical Service Representative or the 3M 
Medical-Surgical Service Center at the above 
address lor PMA information. 

Service Mallua' 
, Se:,ice Manual for the Steri· Vac 5XL gas 
stenllZer 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 
Medical-Surgical Service Center at the address 
listed above. 

Stefl-Vee Printer Operating Instructions 
The Sten-Vac printer is built into the front of the 



V. Accessory Eql1lpment 

stenlizer Immediately beneath the operatcr COntrol 
panel and behind the printer,water supply access 
door (Figure 13). This is a thermal printer requiring 
no ink or ribbon. The print quality does not 
deteriorate due to ink supply or ribbon related 
problems. The unit is designed to print high quality 
graphic and alpha numeric characters without the 
requirement of routine maintenance. 

I I 
[jJ[]]1 I 
IQ1 

~r~Cj8 
@]O 

-

Flgur. 13. Printer LocatiOn. 
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Flgur.14. Loading the printer paper. 

Paper Loading 
Loading the printer paper is a very easy operation 
and should be done as indicated in Figure 14. 
Note: Letters in the text refer to Figure 14. 
1. Place paper roll in tray (A) so that paper rolls 

off the back of the roll as shown. 
2. Make sure printer roller tension lever is in the 

DOWN position. 
3. Hand-feed the paper into the lower paper slol 

(6). 
4. Momentarily press the printer pap.!r feed 

switch (e) unt~ about 10 em (4' of paper 
advances from the upper paper slol (0). 

5. Feed paper through the slOt in the door (E) as 
the door is closed . 

6. To obtain cycle printout, ensure that thit 
printer power/control switch is in the ON 
position before starting a cycle. 
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Figure 15. Printout explanation char1. 

CyCle Function ElqIIMadon 

IniIIaI ell."..,., 
evcu.tIon (ycuum). 

Ch."..,., 
pte-h •• time . 

· i : ~ 

Humidillcation 
period. 

3 P'A ••• 01 
Precondition po~ 
01 cycle. 

low temp IINm 
-37·cycI •. 
4pul ... 01 
low temp st.am 
-6S·cyc:te. 

Cartridge punC1lre-gu 
injec:tiol'l. Noll immeclic. 
cn.,g. in pt •• sur •. 
Exposur. poniOn 01 cycl •. 

SO Minut •• on 55· C cycI. 
180 minut .. on 37" C cy.:l. 

Final CIlamber 
.ycu.~. 

Final 30 minute cnamb ... purg •. 

Cyci. compl.,. lIaor 
unIockI. 

At cyd. compl .... ". load can 
be removed or unit con_nu .. 
into the .eratlon mode. During 
.... atIon. th. '.mper.ture 
displ.y cnang .. and ~ ecome. 
an elapled lime clock lor ..... tion. 



l"igU,.16. Unload side Of lw<I-dcor unit. 

Optional Two Doer OperatIon 
The SleriNa.: 5XL gas sterilizer/aerator can b. 
ordered with a second door tor installations 0' 
facilities mat use a clean room approach to 
separate sterilized goodS from oor.tamm.ted it'/Tl$. 
A second contrOl panel is added to the ullioadiflO 
side of the two dOor unit ThiS control panel 
provides lull cycle statlJs information and a STOP 
switch to terminate Ihe CYCle attar the baskets have 
been removed. This contlOl panel does not have 
the tem~rature select or START SWitcheS sinCe 
.hese are used only from 1M loading Side. 

The c;>eration sequera Of the two dOor sterilize, is 
exactly the same as tNt Of • Single <loot unit. In 
addition, the fUnction Of dIM.. ,'fChtS and 'I'IfI 
information in all the dspIays are the same wI'IfIttwr 
they are on the load or unlOad Side of the sterilizer. 
The second dOOr gives the operator ,he option 10 
unlOad from akner side according to th4t policies of 
tha hospital or tUnic wiler. the $tfrill%ar i$ installed. 

• 
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OptioN' Local ExIIauat Hood 
As indiCated eartier in thiS manual. a local exhaust 
hood can be conneded 10 lhe Steri-Vac 5XL gas 
sterilizer/aerator for customers that do not want 10 
wait lor the three hour mandatory aeratiOn belore 
removing the load lrom the chamber. The tocaJ 
,xhaust hood has been shown to be effective at 
minimizing exposure 10 residual ailtlome EO that 
",ay be in the chamber after the final pumpdawn 
and 30-minute purge. The hood is available tor 
both single and double door sterilizers. 
Tile local exhaust hood is connected to a customer 
supplied non-recirculating ventilation system. 
(Refer to the Ster;' Vac 5XL Installation Guide) It 
also puts adOed responsibility on the proper 
pelformance ollhe door opening procedure and 
prompt handling ollhe basket 01 unaeratecl goods. 
The door mUSl be left in the "latched" positiOn for at 
least five mint.tes as described in Ihe Operating 
Instructions. The basket must be Iranslerred 
immediately to an aeratiOn cabinelto Hnish aeratiOn. 

CAUTION! 
The local exhaust flOOd will effectively remove the 
airtJorne EO from the chamber, but will not protect 
:he operator who nas moved the load away from 
the local e~haust hoO~. Tl:e load will continue to 
release EO untli completely aerated. 

Allest • Comply. Indox. Steri-Gas and Steri-Vac are 
trademarlls 01 3M. 

Tyvek IS a Irademarll 01 DuPont. 
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VI. InstallatIon Guide 
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