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1.0 PURPOSE

The purpose of the “Guideline for the Safe Use of Autoclaves’ isto inform potentia users and their
supervisors of the issues that must be considered to ensure the autoclave process is undertaken in a
safe, effective and efficient fashion.

It isimportant to recognize that specific faculties and departments may have more stringent operationd
requirements in place to meet their own needs. In addition, many of the autoclave facilities have
dedicated individuals who are delegated the task of ensuring the autoclave is used properly, maintained
regularly, quality assurance standards are met, and users are trained. Y ou are therefore required to
meet with these individuads prior to usng an autoclave. Should you have difficulty identifying the
gppropriate individud in your faculty or department contact EHSS for assistance.

20 INTRODUCTION

Asprevioudy dated, this guiddineis designed to assist you in understanding the intent and limiting
factors associated with the use of an autoclave when decontaminating biohazardous or potentialy
biohazardous materid, or serilizing solids and liquids.

An autoclave is a speciaized piece of equipment designed to ddiver heat under pressure to a chamber,
with the god of decontaminating or stexilizing the contents of the chamber. Decontamination isthe
reduction of contamination to alevel whereit isno longer a hazard to people or the environment. While
derilization isthe total destruction of microorganisms present. Thisis achieved because heat damages
the cdl’ s essentid Structures, including the cytoplasmic membrane, rendering the cdll no longer vidble.
Thiswill only occur if the materid is heated to a gpecific temperature for a given period of time. These
parameters will vary depending upon the nature of the microorganisms present and the characteristics of
the load itsdlf.

To facilitate this transfer of heat, moisture is often added; but this does not guarantee success. A

number of other factors must be considered. This guiddine will outline these in greater detail, as each
step in the process is discussed.

3.0 PERSONAL PROTECTIVE EQUIPMENT



Due to the fact that autoclaves utilize steam, heet and pressure the risk of persona exposure and
potential harm is great. Therefore one must wear the gppropriate protective equipment.

Often materid to be loaded contains potentialy infectious materid, so the
standard laboratory protective equipment must be worn. This includes:

S safety eye and face protection (face shidd minimizestherisk of facid
steam burns),

S dloves (latex or nitrile gloves prevent contact with contaminated materid,
while hest resstant gloves (ashestos free) must be used when loading-and
unloading the autoclave),

S &b coats (long deeves must be used to protect wrists and forearms, plu

an goron if aspill hazard exigts).

Remember that dthough the autoclave trays may be cool, the door and walls of
~| the chamber may still be hot enough to cause a burn!

40 TRAINING

Training is absolutely required prior to using the autoclave. Not only will this minimize the risk of
personnel being harmed, but it is essentid to ensuring a successful decontamination or terilization of
your materid. Training will dso help minimize the risk of damage to the equipment. Thisguiddineis one
tool to assig in training. In addition, you must receive training specific to the autoclave you will be using.
Thiswill assgt you identifying problems with your own load or previous loads, i.e., interpretation of
cyclelog records.
Thustraining will hdp promote:

S ey,

S research qudity, and

S optima use and care of equipment.
All principa investigators and supervisors should document thet this training has been received by their



gaff (students and support staff) who will be using the autoclave. (See Appendix 1)

50 ITEMSFOR AUTOCLAVING (THE CAN AND CAN NOTS)

Although autoclaving provides an economica way of serilizing and decontaminating items, not dl
materia can be autoclaved. Some materias present specific hazards when they are autoclaved; such the
generation of toxic /noxious gas. To help you identify what may or may not be autoclaved a generd list
of items has been included in this guiddine.

Itemsthat CAN be autoclaved are:

S cultures and stocks of infectious meteria

S culture dishes and related devices [ TR "

S discarded live and atenuated vaccines ‘ ) \%’* : }

S contaminated solid items such as. petri dishes, eppendorf A £
tips, pipettes, gloves, paper towel ; L i /

S itemsfor sterilizations such as; glassware, media, agqueous e :
solutions, equipment !

ot R

ltemsthat CAN NOT be autoclaved are:
S materids containing: solvents, volatile, chlorinated compounds (HCL., bleach)or corrosive
chemicds (such as. phenal, trichloroacetic acid, ether, chloroform) etc.
S materid contaminated with chemotherapeutic agents
S radioactive materia (without prior approva)
S someplagtics

6.0 LOADING ANAUTOCLAVE

This section will address the various steps to be undertaken when preparing and autoclaving the
materid to be decontaminated or sterilized.. The following factors will be discussed: packaging (primary
and secondary), identification requirements, and the fundamentals of 1oading an autoclave to maximize
steam penetration. Each of these play acriticd role in ensuring a successful decontamination
[Serilization.



Prior to Loading an Autoclave:
Verification should be undertaken to ensure the autoclave has been functioning correctly
and has been meeting the vaidation requirements. This verification can be performed by:
1) reviewing the previous cycle log recordings,
2) examining the results of the daily* verification records, and
3) speaking to the individua responsible for the autoclave.

For additiona information, please refer to the qudity control section of this guideine.
* unless otherwise authorized by EHSS

Packaging

As the success of the decontamination /erilization is dependent upon the penetration of heat; how
materid isinitidly prepared will greetly affect the outcome. Consderation must be given to the primary
container (containing the contaminated waste), volume of liquid, amounts of materid, and the secondary
container (containing the primary container).

Primary container

Secondary container

The structurd integrity of the container is an important congderation. Not dl containers withstand the
demands placed on them during the autoclave process. Desrable characteristics are heat resistance,
good therma conductivity, puncture proof and impervious to water.



Good Choices:
S borodlicate glass (Pyrex) has very low thermo expansion property and therefore
resistant to breaking due to hesting
S polypropylene (PP) and polycarbonate (PC) are heat resistant plastics
S danlessged isagood heat conductor and thus facilitates serilization

Poor Choices:
S polysyrene (PS), polylethylene (PE) and high density polyethylene (HDPE) do not
resst heat well.
S if thereisarisk of materiad meting ensure they are placed in a secondary container
which isresstant to hest.

Mog containers will identify the type of plagtics identified on the base of the container with the
appropriate initias imprinted. (PP, PC, PS, PE, HDPE, LDPE...)

Prior to autoclaving, separate materid for re-use from that which will be disposed. Thiswill have the
benfit of: preventing re-handling and therefore minimize the risk of contamination, reducing the risk of
persond injury due to sorting of sharp objects, and finaly avoiding having to separate items that have
become stuck together during the autoclaving process. When packaging the materia, consderation
must aso be given to the find weight of the items, taking into account possible water absorption during
the autoclave cycle. Totd weight must not exceed the load bearing restrictions of autoclave, or cause
ergonomic injuries as aresult of transferring this materid in and out of the autoclave.

It is recommended that water to the depth of 2.5 cm be added to the pans containing glassware. This
will to fill insulating air pockets that may be generated when the glassware is placed in the pan. (This
gpparently is not such a concern for meta pans.) In addition to insulating properties, these pockets are
believed to play arole in glassware bresking. The addition of water will dso help minimize the quantity
of materia that may be baked on to the surface.

Add 250 mL of water to the contents of bags containing solids (more if the bag islarge). Thiswill
creete additiond steam which will displace the dry air from the bag, increasing the rate of heet
penetration. It is best to dlow the water to drain down the sides of the bag, taking care to avoid
gplashes and/or spillage.



Primary Container:

The primary container isthe container which comes into direct contact with the contaminated materid
of fluid. This may include such items as. flasks or vids holding liquids (either media or infectious
materid), wrapping paper or mudin protecting instruments, and biohazard bags containing waste.

This packaging must permit heat (steam) penetration, and ensure pressure differentials are not created
asthiswill result in breakage. (No seded containers must be placed in an autoclavel) Thismay be
accomplished by using techniques such as.

S loosening screw caps or using saf venting caps.

S capping open containers for serilization with duminum foil

S ugng envelope folds for wrapping kraft paper or mudin (This has the added benefit

of protecting contents from contamination during the opening process.)
S opening pladtic bags dightly prior to loading them into the autoclave.

Autoclave Bags:

The classic autoclave bag is made of polypropylene (PP) and is strong and puncture resistant. These
bags comein avariety of sizes and with or without labeling. Although these are
excdlent qualities, there is a draw back; polypropylene does not have good steam
permesbility. To facilitate the steam transfer one can open the bag prior to autoclaving
and add water to the contents to generate steam from within.

Although not recommended for generd use, polyetheylene (PE) may aso beused for |
autoclaving, asit has grester seam permeability. Studies have shown that PE packaging ' '
acod erates load heat-up, which in turn increase the efficiency of the sterilization. But |
care and diligence must be demondtrated when using this materid for packaging asit
has very poor heat resstance and will melt. To addressthis a PE bag can be used asa
primary container and then doubled bag using an outer PP bag. This outer bag must then be rolled
down somewhat to dlow steam penetration, but still dlow for the containment of the PE bag after
heating. In addition atray must be used to hold both bags, to prevent any mishap with melted PE
collecting in the base of the autoclave chamber. Another factor that must be considered isthat the
melted PE bags can inadvertently sedl the ends of pipets or cause other insulated pocketsto exist. This
will result in decrease heat/steam penetration.



In concluson: PP bags are the preferred selection of bag for most materid. When specia
circumstances arise and the load composition is taken into account, PE bags inside PP
bags can be used to increase steam penetration.

Volumes/ Amounts

Asvolume and dengity will impact the heat transfer and steam penetretion it is important not to fill the
containers beyond the 75% of the holding capacity. This aso dlows for liquid expansion, preventing
overflow. Smilarly with solid materid, the additiona available volume will alow the contents to shift
during transfer into a secondary container or the autoclave without spilling out of the bag. Avoid
packing or compressing the contents to achieve volume limits as thiswill restrict steam penetration.

Secondary Containers

Thesdesof the secondary container must be sufficiently high to contain any spill that may occur. It is
recommended that secondary containers of both 15 cm and 30 cm be available. Extreme care must be
taken to ensure they are capable of with standing the demands of the autoclave procedure. Age of pans
can often cause them to become brittle or to soften when heated. Regular inspection of the secondary
container will help identify compromised containers. In addition, they should be made of materid that
facilitates the transfer of heat to compensate for the restricted airflow within the chamber caused by
their presences. This becomes much more a factor with the 30 cm high containers.

Niceand Neat !
Good use of secondary container

But one of those primary container bagsis
over filled and istoo big!

| | dentification

: Itis necessary to labd dl materid being placed in the

7



autoclave. Thisisimportant for the following reasons. 1) so the materia may be subsequently sorted
and returned to the appropriate |aboratories, 2) should a problem or concern arise regarding the
function of the autoclave the individuas potentialy affected may be informed, and 3) should a spill
occur the risk may be assessed based on the contents involved. Remember you may not be aware of a
problem until much later in your research project, for example: contaminated cell cultures.

Therefore the following information must be affixed:
1. name of responsible person
2. contact information
3. identification of contents (including volume of liquid contained.)

Use of Temperature Sengitive Tape:

Temperature sengitive tape must be affixed to bags and each individua item. When this tape has been
exposed to high temperatures lines will gppear. Thus it may be used to indicate thet the labded materid
has been autoclaved. It is not proof that the autoclave cycle was successful at decontaminating or
sterilizing the contents A biological indicator or other means must be used to act as a quality control
vaidator.

Trangporting Packaged Material to the Autoclave

When trangporting materid to be autoclaved, use a cart with guard rails. Ensure the use of a secondary
container to collect any spillage should the cart be knocked or jarred during transport. Use adirect but
not heavily populated route. Surface decontaminate the container prior to trangport, unlessthereis no
risk of contamination. This waste should be restricted to laboratory zones and not areas used by the
genera public. Should this not be possible contact the EHSS for advice.

Fundamentals of L oading To Ensure Success

As much attention must be applied to loading the autoclave, as was given to packaging. Agan the
determining factor is ensuring heat/steam penetration. Therefore care must be given to avoid overloading
the chamber, placing bags in the chamber which are too large, or adding too much weight which will tax
the design elements of the autoclave. Congderation must aso be given to ergonomic factors.

Smple measures can be used to ease the flow of heat and steam thorough and into the contents of the
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containers. Here are some fundamentd rules:

. Load the materia in such a fashion to present the least resistant passage of air

exchange through the load, from the top of the chamber to the bottom.

. Avoid crowding or sacking.
. Place packages on their edges to enhance steam penetration, place a rack or other

item againg these items to prevent them from dipping.

. For loads which are mixed (fabric and hard goods) place the hard goods on the

bottom to prevent possible condensation from dripping on to the fabric.

. Placeempty flasks, test tubes or other non-porous containerson their sideswithloose

covers. This provides a horizontal pathway and prevents trgpping air pockets.

6. Ensure containers do not touch each other, thiswill ensure dl surfaces are serilized.
7. Noitems should touch the top or sides of the autoclave container asthe container is

pushed insde.

. Liquids and dry goods are processed separately as they require different cycle

sdections.

. A'load of liquid filled containers should be of smilar Size, shape, content and volume;

because exposure time is based on these characterigtics.

10. Run materia to be sterilized separate from those to be decontaminated.

7.0 OPERATING AN AUTOCLAVE

Autoclave Technology and Cycles

There arethreetechnol ogical processesassoci ated withautod aving materid and are based onthe following
desgn dements. gravity, pre-vacuum, and isothermd.

Gravity

Pre-Vacuum

The gravity design is utilized for terilizing non-porous heat and moisture stabilized goods.
These included liquids and media and solids such as |aboratory waste.

The pre-vacuum increase the speed and efficiency associated withgerilization. 1t expands
the capability of the gravity design by itsability to sterilize porous heat and moisture sabile
materids, such as anima bedding.



|sothermal This design addresses the need to Serilize at lower temperaturesfor the heat senstive and
heat coagulable maerid: suchasinfant formulaor media. The isotherma processisusudly
used for pasteurization, ingpissation, or fractiond (intermittent) sterilization.

Each process have a variety of cycles that may be employed and are dependent upon the process, or
options associated with each autoclave. These include: heat, gravity, pre-vacuum, sterilize, exhaudt, dry.
Exhaust may either be undertakenrapidly or dowly. The rate of exhaust will depend upon the nature of the
load. Dry materid will permit afast exhaudt, while liquids require dow exhaust to prevent boiling over of
super-heated liquids. Refer to the autoclave manual to obtain acomplete descriptionof the cyclesavailable.

Factorsto Consider

Each autoclave will have spedific ingruction for its own use. It is important to follow the manufactures
recommendationand each user must receive hands-on training on its use. Although many factors must be
consdered when determining the length of time required some genera guiddines can be provided.

Factorsthat will affect your cycle times will be:
if the autoclave will be used for sterilization or decontamination
manufactures recommendetion for media sterilization
if the materid is primarily solid or liquid
volume of liquid
shape and size of containers used
thermo conductivity properties of the container
viscogty of theliquid
dengty of the materid
S pogtion of the load within the autoclave chamber
To be effective the autoclave must reach and maintain a temperature of 121-123 ©°C for at least 30
minutes. Thisis achieved by using saturated steam under at least 15 ps of pressure.

S
S
S
S
S
S
S
S

It isimportant to recognize the length of time required to achieve this temperature will be dependent upon
the factors stated above. | nadditionthe sensng devicewhichrecordsthis temperatureis not located within
the load of materid being autoclaved. Therefore additiona time may be required to ensure the centre of
the load has achieved thistemperature, for exampleswithsamples that have a very high biologica load the
contact time must be extended to 60 minutes.

10



Determining the Correct Cycle Time

Asthe cyde timewill vary withthe compaosition of the load, it isimportant to determine theappropriatetime
requirement. Assuming the minima time of 30 minutes, may prove to be avery costlly mistake.

Therefore:
S <Hect thetypica bag sze and contents
place the biologicd indicator in the centre of the load. Attach astring or tapeto it to
alow essy retrieval.
run the autoclave using the typica cycle selection
retrieve the biologica indicator and process as per manufactures ingructions
if theindicators turns yelow the autoclave process has FAILED
increase the cycle time by 15 minutes and retest
retest until the indicator proves asuccessful autoclave cycle. PASSisindicated by no
colour change, and hence no bacterid growth.

wn

v nu mu unu m

CycleFailure

If the autoclave cyde fals to be completed, the load must be re-autoclaved. This may be achieved by
switching the autoclave to the manud cyde (if avalable). If the fallurewas due to a power outage the cyde
may not be initiated again until power is restored throughout the whole grid system or emergency power
has been activated. Refer to the manua for detailed ingtruction specific to your autoclave.

8.0 UNLOADING AN AUTOCLAVE

The greatest risk of personal injury occurs during the process of unloading the autoclave. Not only
isthe risk of burns or scalding sgnificant, but one may asobe exposed to the vapours and gases generated
by the inadvertent autoclaving of volatile chemicas. Super-heated liquids aso pose of risk of exploding if
they areshakenor moved during the cooling process. | nadditionglassware can break if the autoclave door
is opened too quickly, and suffident time is not provided for them to approach room temperature.
Consequently, extreme caution must occur during thisfinal stage.

Proceduresto follow:

11



1. Wear al necessary persond protective equipment.

2. The chamber pressure gauge of the autoclave should be zero before opening the
autoclave sdoor.

3. Crack door dightly and stand back to alow steam to escape. To minimize the risk of
accidents caused by steam escape, the personwho opens the autoclave door should
stand directly behind it.

4. Sowly openautoclave door. Opening the autoclave door too quickly may result
in glassware breakage and/or steam burns to the skin.

5. Ifbailingor bubbling is present, wait until it subsides. Assess the risk of super-heated
liquids.

6. Over exposure of sdine or water is not acritica factor (asit is with media), so these
liquids may be dlowed to coadl (for 20 min.) in the autoclave after cracking the door
to release the steam. Thisis aso recommended for dl other items.

7. Bring the autoclave trolley to the chamber.

8. Using heat resgant gloves, carefully trandsfer the containers (pans) to the trolley. Be
careful not to jolt the containers as it could result in breakage.

9. Movethe containersto a draft free area.

10. If not dready cool wat 10 minutes, prior to storing serilized materid or preparing
autoclaved waste for disposal.

11. After every usg, it is advised to close the autoclave door but do not sedl the door as
thiswill shorten the life span of the rubber gaskets on the door.

12. Veify that the temperature sensitive tape has changed color, or diagona lines or the
words “autoclaved” has appeared. If no change appears on the tape, the load is
required to be re-autoclaved after placing new tape on the materid. Also verify the
cyde log recorder to check the temperature and time attained. If minimum time and
temperature is not atained on the second cycle, users should contact the person
respongble for maintenance of the unittoinitiaterepairs. Leave anote onthe autoclave
gating the problem and the it can not be used until problem has be resolved.

13. The container that could be contaminated by aliquid splash (due to boil over) or by
direct contact with contents of the waste bag (such asmeted agar) should dways be
washed after each use.

9.0 DISPOSING OF AUTOCLAVED WASTE
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Once the waste has been successfully autoclaved, the wasteisno longer considered biohazardous. It may
now be disposed of to the gppropriate municipa waste stream.

It is now important to dter the hazard awareness sgnage and symbals to reflect this. This should be
undertake in two ways.

1. Usng alarge felt marker deface the biohazard symbols.
2. Apply the University of Ottawa labe which indicates that this waste is “Autoclaved
Biomedical Waste - Non- Hazardous”.

Once this has been accomplished the defaced and labeled autoclaved waste
bags should be placed inside a plagtic trash bag (black) designed for

domestic gpplications. It is greatly recommended to place only oneor ; " - w
two biohazardous bags ingde a single plagtic trash bag (domestic ] r‘?
gpplications) to prevent an overload and to minimize the risk of breakage. '!. i i

Ensure the black bag is securdly tied close.

10.0 STORAGE OF WASTE AWAITING AUTOCLAVING

Often it is necessary to wait for the previous autoclave cycleto end prior to g
autoclaving your ownload. Whenthisisthe case, the waste should be stored : ‘r
inasafe, dry and secure place. Thisisto minimize the risk of personnel and

animas being exposed, and to avoid the inadvertent disposa of the waste prior to autoclaving.

The waste must be appropriately labeled (name, telephone number, content). A secondary container must
be used to collect any seepage that may occur. The bag must be sealed and placed in such afashion to
prevent it tipping over. Do not seal the bag in such a fashion as to prevent it being re-open (dightly) to
permit stleam penetration during autoclaving.

Waste should be stored for the minimd length of time in an autoclave facility, a couple of days at the
maximum. If significant bio-degradation or strong odours are likely to occur, another storage venue must
be identified. Should waste not be autoclaved within 2-3 days contact the individud respongble for the
autoclave or EHSS.

11.0 RECORD KEEPING
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Records are a vitad component of the autoclave process. These records act as higtorica proof thet the
autoclave has been meeting the regul atory requirements and/or industrid standards. Threetypesof records
are to be kept:

1. AutoclaveLog
S which identifies the users, nature of the load, cycles used and exposure times
(See Appendix 2)

2. Vdiddion Records
S record the results of the validationactivitiesundertaken. Thiswould include the
resultsof the daily* biologica indicator. (See Qudity Control and Appendix 3)
3. Performance Records
S recordsthe dates that problems were encountered, remedia action taken and
any service cdls required. (See Appendix 4) Inaddition, annud service reports
should be kept. This record will permit agenera assessment of the condition of
the autoclave; and helps to answer the question “ Should we be considering
replacing this autoclave in the next 3-5 years?’

* unless otherwise authorized by EHSS
120 PREVENTATIVE MAINTENANCE

Preventative maintenance will greatly increase the efficiency of your autoclave, reduce downtime and save
codtly repairs. It may be considered as a scheduled ingpection, which could result in minor adjusments
or repairs, mgor repairs, or premature replacement of parts. It is designed to maintain safety, and delay
or avoid an emergency.

The work associated with this activity is greatly reduced when: the autoclave is used properly, the loads
are packaged and loaded in an appropriate fashion (to minimize the risk of spills and explosions, and
materia touching the chamber wals), and secondary containers are used to collect saills.

Daily / Weekly Maintenance Activity:

Although the manud will provide specific ingtructions some generd guiddines can be provided. Stepsthat
should be taken daily or weekly, depending upon use pattern and control during packaging and loading,
are

1. Didnfect exterior surfaces of the autoclave

14



2. Check door gaskets for wear

3. Cleaninteriorwalswithtrisodium phosphate, other mild detergent or asrecommended
by the manufacturer. Never usea strong abrasive or stedl wool. Rinse with tap water
after deaning.

4. Clean screen leading to dischargeline

5. Check primary and secondary containers for integrity (stressfractures, cracks, chips
etc.)

6. Consult manud to determine other recommended activities

Yearly Maintenance Activity:
An annud inspection and maintenance program should be undertaken by qudified individuds.

13.0 QUALITY CONTROL

A number of tools are available to assessthe performanceof the autoclave; these include physicd, chemica
and biologicd indicators. It isimportant to note that theseindicators will only respond to time, temperature
and moisture conditions, and not to organic load.

Physicd Indicators. Pressure and temperature recording devices. Thermocouples can be placed
indde the load to determine the temperature achieved in the bag itsdlf.

Chemicd Indicators: Theseindicators change colour after being exposed to specific temperatures, for
example: heat sengtivetape. Uponexposuretothe giventemperature the change
will occur; itis not time related. Therefore these indicators canonly attest to the
temperature attained and not to exposure time and hence success of Serilization.

Biologicd Indicators: Biologica indicators are used in the efficacy testing of the autoclave process to
effectivdy derilize the contents being treated. Bacillus stearothermophilus
spores are used, asthey are the most resgtant organism to steam autoclaving.
To determine the effectiveness of the autoclave process the biologica indicator
must be placed in atypica test load (solid or liquid) and exposed to the typicd
cycle conditions. Thisisthe standard method of vaidating the effectiveness of
your autoclave procedures. Testing using a biologicd indicator must be
undertaken daily, unless otherwise authorized by EHSS.

Procedures:

15



A w D P

Read and follow the suppliers ingructions.

Place B. stearotheromophilusin centre of representative test load.

Process load in normal fashion

a)  Extract and incubate B.stearothermophilus sample as ingructed by
manufacturer.

b) Useanother anpoule (samelot #) not autoclaved to act asapositive
control.

Check for colour change at regular intervas during the incubation period

(8, 12, 24, and 48 hours). If media is yellow and turbid the autoclave

process has FAILED. Immediately upon noting yellow colouration, re-run

al samples with new biologicd indicators.

If failure continues to be noted, either increase time of exposure or initicte

repairs to the autoclave. Note the autoclave can not be used again until

vaidations procedureindicatesthat autoclave is now adequately erilizing

the materid.

Record dl results. (Positive and Negetive)

16



Records. (See Appendix 3)

1. Record biologica indicator information: brand, lot #, expiry date.

2. Record the date, operator, cycle time, cycle temperature of the test run.

3. Record results colour change noted (Failure), no colour change- ydlow
(Pess)

140 MISTAKESINAUTOCLAVING

A number of events (operator and mechanical) can cause the autoclave cycle to fail, but most tend to be
directly related to the packaging and loading cons deration taken. This may result inhaving to re-autoclave
materid, or modify the cycle conditions (length of exposure time or temperature).

Unfortunatdly, lack of diligence during the autoclave process can be very codtly in terms of:

w nu mu unu m

Typicd mistakes:
S
S
S

persond injury

down time

logt experimentd data

expendve and/or length repairs

ingppropriate disposa to landfill resulting in regulatory violation and an inquiry/fine

insufficient persond protective equipment (resulting in injury)
rushing (resulting in burns, spills etc.)

inappropriate materia selection (resulting in glassware breakage or unexpected or
undesired meting of containers)
seding containers (resulting in pressure buildup, explosions, and lack of steam
penetration)
lack of use of secondary containers (resulting in the chamber becoming contaminated)
over-filling containers (resulting in liquids boiling over and loss containment of solids)
poor loading practices (resulting in lack of steam penetration through the load)
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Autoclaving Without Using a Secondary Container

Do Not Autoclave Sealed Bag
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15.0 FOR ADDITIONAL INFORMATION, PLEASE CONTACT:

Lois Sowden-Plunkett Phone: (613) 562-5800 (3058)
Manager, Radiation and Biosafety  Emall: |sowden@uottawaca

Environmental Hedth and Safety Service Fax : (613) 562-5211
University of Ottawa
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Appendix 1
TRAINING DOCUMENTATION

This document is to attest to thefact I, , have
( First name Last Name)

read the “ Guiddine to the Safe Use of Autoclaves’ and am aware of the issues that may affect the

effectiveness of autoclaving, issues to minimize persond exposure, and the requirements for
documentation. In addition | have been trained with regards to the correct use and
recommendations associated with the use of the specific autoclave | will be using. | have
answered correctly the following questions which confirm my basic knowledge of autoclave
safety related issues.

Circle the correct answer.

1 The effectiveness of autoclaving is based to alarge degree on the T F
appropriate packaging and loading.

To prevent spillage autoclaving, sed dl autoclave bags. T F

3. The technique used to load the autoclave does not greetly influence T F
the success of the cycle,

4. All materid can be autoclaved. T F
A change in colour of temperature sendtive tape doesnot indicatethe T F
materid has been successfully autoclaved.

6. It is not necessary to use abiologica indicator to test (daily*) the T F

efficacy of the autoclave if it consstently achieves the selected
temperatures. * unless otherwise authorized by EHSS

7. Asthe materid has been autoclaved there is no risk associated with T F
unloading the autoclave upon completion of the cycle.

8. The persond protective equipment that must be worn includes eye T F
and face protection, gloves (including heat resstant gloves), l1ab coat
(plus goron if spill risk).

Signature of Autoclave User Date

Signature of Supervisor Date
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DAILY AUTOCLAVE USE LOG

Appendix 2

Modd : Series: Room #:
Date Name of Generator Contact Description of Contents Name of CycleSelected Temperature Length of Time
Telephone No. Autoclave Achieved Autoclaved
Operator (°C)
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BIOLOGICAL INDICATOR TEST RESULTS

Appendix 3

Autoclave:  Make: Mode!: Seria #: Room #:
Biologica Indicator: Type:
Date of Operator Cycle Sdlected & Temperature Cycle | Duration of Biological Indicator Results
Autoclaving (°C) Time I ncubation Expiry Date & Pass (P)
& (hrs) Lot # Fail (F)
Incubation
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Autoclave Make:

AUTOCLAVE PERFORMANCE RECORD

Moddl:

Serial #:

Appendix 4

Date

Problem

Remedial
Action

Comments

Description of Service Call
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Appendix 5

THE 1, 2, AND 3SOF AUTOCLAVING

WEAR PERSONAL PROTECTIVE EQUIPMENT
Eye and Face Protection, Glove (including heat resistant gloves), and Lab coats (long deeve apron)

1. Packaging and L oading

> use gpproved autoclave bags

> prepare and load materia to ensure steam penetration

> ensure dl containers including bags are vented

> do not overfill containers (prevent spill and bail over)

> ensure sufficient water in load to dlow steam penetration or add 250 mL water to bags containing solids
to ensure steam penetration

> use secondary containers

> labd dl materid (name, contact telephone number, contents)

> ensure materid is permitted to be autoclave

> do not mix clean and contaminated materia in the same load

> complete “Dally Autocdlave Log’

> do not alow bagsto touch or strap sides of autoclave

2. Operating an Autoclave

> ensure the autoclave is operating properly before commencing

> determine the gppropriate exposure time for the load, consder the many factors effecting exposure time

> ensure the autoclave attains the desired temperature(normaly 121°C) and pressure (minimum 15 ps) for
the desired time (minimum 30 min.)

> record information in “ Daily Autoclave Use Log”
> undertake weekly testing using abiologica indicator (B. Stearothermaophilus. Record results on

“Biologicd Test Indicator Results’ form.
3. Unloading the Autoclave

> wait until the chamber pressure gauge reads zero before opening

> open dightly to dlow steam to escape (protect yoursdf from the steam)
> wait 10 minutes for the contents of the autoclave to coal.

> remove the waste in manner reduce the risk of pillage, use atrolley

> verify temperature and duration of exposure has been met.
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