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Most physical  tasks that  we perform produce v is ib le

resul ts  immediately ,  and the resul ts  g ive us immediate

feedback on how the task was performed.  For example,

when you remove sta in f rom a pat ient ’s  teeth - - -  the

pat ient ’s  c lean teeth are immediately v is ib le .  Or ,  when

you enter  a note in the pat ient ’s  record - - -  the words are

immediately v is ib le .  Unfortunately ,  immediate feedback

with your ster i l izer  is  not  possible.  The di rect  proof  of

your ster i l izer ’s  success is  determined by the presence

or absence of  microbes.  For th is  reason,  s ter i l izat ion

monitor ing is  required.

The purpose of  th is  sel f -s tudy is  to provide the dental

professional  wi th needed informat ion on the why,  who,

what ,  where and how of  s ter i l izat ion moni tor ing.  

TWO CREDIT HOURS
are issued for

successful  complet ion
of  th is  sel f -s tudy

course.  These credi t
hours count  toward

your OSDB 2022-2023
biennium tota ls .
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def ine ster i l izat ion and dis infect ion

ident i fy  what  dental  i tems must  be ster i l ized and the

preferred physical  mode used for  s ter i l izat ion

ident i fy  the three di f ferent  types of  s ter i l izers used in

dent is t ry  and discuss the advantages/disadvantages of

each 

def ine a biological  indicator  and biological  moni tor ing 

discuss how ster i l izat ion is  conf i rmed

descr ibe a fa i led spore test  and the possible causes

discuss how to document a spore test  fa i lure,  what

remedial  act ion is  required and how to document a fa i led

spore test

discuss how chemical  moni tor ing di f fers f rom biological

moni tor ing

l is t  examples of  how to avoid common problems wi th

ster i l izat ion moni tor ing

descr ibe the importance of  s ter i l izat ion moni tor ing

Upon complet ion of  this  course,  
the part ic ipant wi l l  be able to:

spring 2022

I f  the microbes were the s ize of  marbles and bounced around
when v iable,  you would immediately be able to see i f  your
ster i l izer  was working.  However ,  s ince microbes are inv is ib le
to the naked eye,  there is  no way to know i f  such organisms
are l iv ing on instruments that  have been processed in the
ster i l izer .   Therefore,  you need to moni tor  your ster i l izer  for
proper funct ioning.  How is  th is  done?  Through the use of  a
biological  indicator  spore st r ip .  

S T E R I L I Z A T I O N
M O N I T O R I N G  

introduction



WHY 
use spores in monitoring?
The spores used in moni tor ing are di f f icul t  to k i l l  and that
is  exact ly  why they are used.   Spores are considered an
except ional ly  good chal lenge for  the ster i l izer .  

The theory is  that  i f  the spores are k i l led,  then the more
fragi le organisms l ike the Hepat i t is  B v i rus (HBV) or  the
Human Immunodef ic iency v i rus (HIV)  that  may have
surv ived on instruments af ter  scrubbing or  soaking are
also k i l led.  

Ster i l izat ion is  the destruct ion of  a l l  forms of  microbia l
l i fe .  The l imi t ing requirement is  the inact ivat ion of
bacter ia l  spores.  Proof  of  such destruct ion is  the ul t imate
cr i ter ia  for  s ter i l izat ion because spores are the most  heat-
resistant  microbia l  forms.  

Dis infect ion is  the inhibi t ion or  k i l l ing of  pathogens.
Spores are not  k i l led dur ing dis infect ion.

WHAT
is sterilization versus disinfection?

Per the Centers for  Disease Control  and Prevent ion (CDC) ,
ster i l izat ion is  required for  a l l  inst ruments and i tems that
are placed in the pat ient ’s  mouth.  I f  an i tem cannot
wi thstand heat  ster i l izat ion,  a disposable (one-t ime use)
i tem must  be used instead.  

For addi t ional  detai ls  on exact ly  what  i tems require
ster i l izat ion,  c l ick here for  the CDC Summary of  Infect ion
Prevent ion Pract ices in Dental  Set t ings:  Basic
Expectat ions for  Safe Care.  

WHAT
items must be sterilized?

WHAT 
is used to achieve sterilization?
Heat is  the most  ef f ic ient  and dependable physical  mode
of achieving ster i l izat ion of  dental  instruments .  The heat
may be moist  or  dry .

 autoclave
 chemical  vapor ster i l izer  
 dry heat  oven

The three equipment opt ions for  heat  ster i l izat ion
include:

WHAT 
types of sterilizers can be used?

https://www.cdc.gov/oralhealth/infectioncontrol/pdf/safe-care2.pdf


 autoclave

121 °C  (250°F)
15 psi
20 minutes

short  ef f ic ient  cycle t ime
good penetrat ion
range of  mater ia ls  processed wi thout  destruct ion

corrosion of  unprotected carbon steel  instruments
dul l ing of  unprotected cut t ing edges
packages may remain wet at  the end of  a cycle
use of  hard water  may leave deposi ts
possible destruct ion of  heat-sensi t ive mater ia ls

The use of  s team heat  under pressure remains the oldest ,
most  common and most  acceptable method for  instrument
ster i l izat ion.  

Temperature |  Pressure |  Cycle Time 

Advantages

Disadvantages 

 chemical vapor sterilizer

32°C  (270°F)
20 psi
20-40 minutes

short  cycle t ime
does not  rust  or  corrode metal  instruments 

does not  dul l  cut t ing edges
sui table for  or thodont ic  sta in less wires

instruments must  be completely dry before processing
specia l  chemical  solut ions must  be used
destroys heat  sensi t ive plast ics
causes st rong chemical  odor in poor ly  vent i la ted areas
cannot be used to ster i l ize l iquids

The chemical  vapor ster i l izer  requires the use of  organic
solvents (chemicals )  instead of  water  to produce the
ster i l iz ing vapor .  

Temperature |  Pressure |  Cycle Time 

Advantages

 ( inc luding carbon steel )

Disadvantages

TYPES 
of sterilizers



 dry heat oven 

160°C (320°F)   for   2 hours 

170°C (340°F)    for   1  hour

190°C (375°F)  
12 minutes for  wrapped i tems 
06 minutes for  unwrapped i tems

does not  dul l  cut t ing edges
does not  rust  or  corrode metal  instruments

long cycle t ime
poor penetrat ion
may discolor  and char i tems
destroys heat- labi le i tems
cannot ster i l ize l iquids
general ly  not  sui table for  handpieces

The destruct ion of  a l l  forms of  microbia l  l i fe in  the
absence of  moisture requires condi t ions very di f ferent
f rom the autoclave and chemical  vapor ster i l izer .  Dry
heat  ster i l izes much less ef f ic ient ly  than moist  heat .  A
higher temperature is  required for  s ter i l izat ion to occur .

FDA approval  is  required for  us ing any uni t  as a
ster i l izer .  The use of  a commercia l ly  avai lable cooking
oven is  not  a subst i tute for  an FDA-approved ster i l izer .
The insulat ion and temperature cr i ter ia  for  a cooking
oven are not  as st r ingent  as the requirements for  FDA-
approved medical  devices.  

Forced ai r  convect ion ovens,  or  rapid heat  t ransfer
ovens are an opt ion for  dry heat  ster i l izat ion.  Such uni ts
use a h igher temperature and a control led internal
a i r f low.  

Temperature |  Cycle Time 

 - - -  or  - - -

Temperature |  Cycle Time  (Rapid Heat Transfer Oven)

Advantages

Disadvantages 

WHY
monitor sterilization equipment?
Both the CDC and ADA recommend weekly spore test ing of
a l l  s ter i l izers .  Mandated weekly test ing var ies f rom state to
state.  As an example,  in  the State of  Ohio,  dent is ts  are
mandated to perform weekly spore test ing of  a l l  s ter i l izers .  

TYPES 
of sterilizers



HOW
often should equipment be monitored?
Thir ty- f ive states mandate weekly biological  moni tor ing.   In
the state of  Ohio,  the Ohio State Dental  Board (OSDB)
mandates the weekly biological  moni tor ing (spore test ing)  of
a l l  s ter i l izat ion equipment used in the dental  of f ice.  This  is
stated in the Ohio Administ rat ive Code Rule 4715-20-02
Ster i l izat ion and Dis infect ion (ef fect ive May 2014) .

I t  is  important  to note that ,  per  the OSDB rule,  for  each week
that  pat ients are t reated ( regardless of  how many hours or
days) ,  a  spore test  must  be completed.  The only except ion
would be i f  no pat ients are t reated in a calendar week;  in
such cases,  that  informat ion must  be documented in the
weekly spore test ing log.

HOW
do you know if a sterilizer is working?
Equipment must  be moni tored for  proper funct ioning.  An
essent ia l  s tep in assessing qual i ty  control  of  instrument
reprocessing is  the moni tor ing of  s ter i l izat ion.  This  is  done
via the use of  b io logical  indicators or  spore tests .

WHAT
is biological monitoring?
Biological  moni tor ing involves the processing of  h ighly
resistant  bacter ia l  spores to determine i f  they have been
ki l led.  A biological  indicator  (BI )  or  spore st r ip contains the
spores used in biological  moni tor ing.  

A spore st r ip is  a smal l  p iece of  paper that  contains one or
more types of  spores – Baci l lus atrophaes spores are used
for  test ing dry heat  uni ts  and Geobaci l lus stearothermophi lus
are used for  test ing steam and chemical  vapor uni ts .  The
spore st r ip is  enclosed in a protect ive glass ine envelope.

HOW
is sterilization confirmed?
After  a spore st r ip is  processed in a ster i l izer ,  i t  is  mai led to
a moni tor ing serv ice.  In  a laboratory set t ing,  the spore st r ip
is  asept ical ly  removed f rom i ts  protect ive glass ine envelope
and placed in a test  tube of  cul ture media for  7 days.  For
each of  the 7 days,  the tube of  cul ture media is  inspected for
c loudiness.  I f  the spores are v iable and have not  been k i l led,
a c loudiness is  noted in the cul ture media.  I f  no c loudiness
is  noted in the cul ture media,  then ster i l izat ion is  conf i rmed.

https://codes.ohio.gov/ohio-administrative-code/rule-4715-20-02
https://codes.ohio.gov/ohio-administrative-code/rule-4715-20-02


WHAT 
causes a test to fail?
A number of  condi t ions may cause a spore test  to fa i l  -
over loading the ster i l izer ,  inadequate temperature and/or
pressure,  inadequate t ime,  or  improper packaging of
instruments .  In  the major i ty  of  cases,  operator  error  is
responsible for  the fa i lure.

WHAT
should happen after a failed test?
Per the OSDB rule,  should a fa i lure (or  posi t ive biological
spore test )  occur ,  the dent is t  must  take immediate remedial
act ion to ensure that  heat  ster i l izat ion is  being
accompl ished.

Immediate remedial  act ion is  def ined as fo l lowing
manufacturer  guidel ines and performing a second biological
spore test .  In  the event  that  a second biological  spore test
fa i lure occurs ,  the device must  be removed f rom serv ice unt i l
repaired.  Proof  of  such repair  must  be mainta ined wi th the
test ing documentat ion.

WHAT 
is a failed test?
Cloudiness in the cul ture media indicates a fa i led test
(spores were not  k i l led) ,  a lso known as a posi t ive biological
spore test .  To ru le out  contaminat ion dur ing test ing,  a Gram
stain is  prepared to ident i fy  the bacter ia in the fa i led test .
Only when the gram-posi t ive Baci l lus organism is  observed
on the test  s l ide has ster i l izat ion fa i led.

HOW
is a sterilization monitoring documented?
Documentat ion must  be mainta ined in the form of  a weekly
test ing log ref lect ing the dates and person(s )  conduct ing the
test ing.  I f  the of f ice is  c losed for  a calendar week,  such
informat ion must  be documented on the weekly test ing log.
Al l  weekly test ing resul ts  (e .g . ,  monthly reports  f rom an
independent test ing agency such as the Ster i l izat ion
Monitor ing Serv ice)  must  be mainta ined as wel l .

In  addi t ion,  a fa i lure log should be mainta ined l is t ing the
fa i lure date,  equipment type,  re- test  date,  serv ice cal l
in format ion,  and act ion taken.  Per the most  recent  OSDB
rules,  such informat ion must  be mainta ined for  a per iod of  at
least  two years .  In  addi t ion,  such test ing documentat ion must
be mainta ined in the dental  fac i l i ty  and be made immediately
avai lable upon request  by an author ized agent  of  the OSDB.
Documentat ion requirements vary f rom state to state.



WHAT 
is chemical vs. biological monitoring?
There is  of ten confusion between biological  moni tor ing
(spore test ing)  and chemical  moni tor ing.

Chemical  moni tor ing uses heat  sensi t ive chemicals  (not
spores)  to assess the physical  condi t ions dur ing the
ster i l izat ion process.  Chemical  moni tor ing involves the use
of  indicators that  change color  when exposed to certa in
temperatures.  Examples include autoclave tape,  specia l
markings on bags and pouches,  and chemical  indicator
str ips ,  tabs or  packets .  

A color  change only indicates that  the ster i l izer  reached the
proper temperature but  does not  indicate how long the
temperature was mainta ined.

I f  a  chemical  indicator  changes color ,  has ster i l izat ion taken
place? Not necessar i ly . . .  a  chemical  indicator  only assesses
the physical  condi t ions (e .g. ,  temperature)  present  dur ing the
cycle.  When a ster i l izer  reaches the required temperature,  i t
causes the chemical  indicator  to change color ;  however ,  i t
does not  indicate how long the temperature was mainta ined
or what  pressure was reached and mainta ined.  Only spore
test ing demonstrates microbia l  k i l l  and is  considered the
def in i t ive test  for  s ter i l izat ion.

Chemical  indicator  use is  recommended for  every cycle to
serve as a rout ine check for  a l l  i tems processed in the
ster i l izer  and to provide immediate feedback concerning the
cr i t ica l  s ter i l izat ion temperature.  Consequent ly ,  any ster i l izer
that  does not  reach cr i t ica l  s ter i l izat ion temperature can be
detected quickly .

WHAT
can you do to avoid sterilization monitoring
problems?

educate the staf f
ass ign one person 
establ ish a rout ine & use a test ing calendar
use chemical  indicator  st r ips
mai l  spore tests prompt ly
mainta in a fa i lure log
review monthly reports
review problems
report  to staf f
f i le  & reta in reports  

To avoid problems wi th ster i l izat ion moni tor ing,  consider
implement ing a plan that  inc ludes the fo l lowing:  



Educate the Staff  
Make certa in that  your ent i re of f ice staf f  understands the importance of
weekly test ing,  and that  weekly test ing is  mandated by many states
including Ohio.

Assign One Person
Assign one dependable staf f  member to take responsibi l i ty  for  weekly
test ing.  The dent is t  should per iodical ly  review the test ing records wi th th is
staf f  person to ensure weekly test ing is  taking place,  and that  a l l  test ing
documentat ion is  in  order .

Establ ish a Routine & Use a Test ing Calendar
Plan to test  each piece of  s ter i l izat ion equipment on the same day of  the
week,  each week of  the month.  P ick a test ing day ear ly  in  the week
(Monday or  Tuesday) ,  in  case the assigned staf f  member is  absent ,  and the
normal  test ing day is  missed.  Use a calendar to keep t rack of  weekly test
dates.  Indicate on the calendar the date of  test ing,  who performed the
spore test  and the mai l  date.  Also indicate on the calendar a reminder of
when to re-order spore tests and chemical  indicator  st r ips .

Use Chemical  Indicator Str ips
For each ster i l izer  cycle,  use a chemical  indicator  st r ip as a quick v isual  to
determine i f  the minimum temperature was reached for  s ter i l izat ion.

Mail  Tests Promptly
Always mai l  tests on the same day the equipment was tested.

Maintain a Fai lure Log
Keep a log of  a l l  test  fa i lures and document the remedial  act ion taken.

Review Reports
I t  is  the responsibi l i ty  of  the dent is t  to review each monthly report .  I f  there
are any discrepancies between the number of  tests submit ted and the
number of  tests processed,  contact  your moni tor ing serv ice prompt ly .

Review Problems
I t  is  the responsibi l i ty  of  the dent is t  to per iodical ly  meet wi th the staf f
person assigned to test ing in order to review fa i lures,  equipment problems
and staf f  educat ion.

Report  to Staff
Request  that  the staf f  person assigned to perform the weekly test ing report
on fa i lures and the moni tor ing of  equipment at  scheduled staf f  meet ings.

Fi le & Retain Reports
Keep al l  s ter i l izat ion moni tor ing monthly reports  in  one accessible f i le .
Records requirements vary by state.   In  Ohio,  i f  the of f ice is  inspected - - -
a l l  pert inent  informat ion must  be on the premises.  In  Ohio,  a l l  b io logical
moni tor ing reports  must  be reta ined for  at  least  2 years .

to do list 
S T E R I L I Z A T I O N
M O N I T O R I N G  

addi t ional  resources
avai lable upon request

resources

Centers for  Disease Contro l  and Prevent ion.
Summary of  In fect ion Prevent ion Pract ices in  Denta l
Set t ings:  Basic Expectat ions for  Safe Care.  At lanta ,
GA:  Centers for  Disease Contro l  and Prevent ion,
US Dept of  Heal th and Human Serv ices;  October
2016.  

Guide to In fect ion Prevent ion for  Outpat ient
Set t ings:  Min imum Expectat ions for  Safe Care
ht tp : / /www.cdc.gov/hai /set t ings/outpat ient /outpat ie
nt-care-guidel ines.html

Ster i l izat ion:  Moni tor ing |  FAQs |  In fect ion Contro l  |
Div is ion of  Oral  Heal th 
ht tps : / /www.cdc.gov/ora lheal th/ in fect ioncontro l / faqs
/moni tor ing.html

Strange,  M.   Chemical  Indicators :  a  must  for  proper
ster i l izat ion.   RDH Magazine.  
 h t tps : / /www.rdhmag.com/ infect ion-
contro l /ar t ic le/ 14196612/chemical - indicators-a-must-
for-proper-s ter i l izat ion

OSDB Infect ion Contro l  Manual  (2016)
ht tps : / /denta l .ohio .gov/Enforcement/ In fect ion-
Contro l#728170- in fect ion-contro l -manual -

Rule 4715-20-02 |  Ster i l izat ion and dis in fect ion.
Ohio Adminis t rat ive Code 
Chapter  4715-20 -  Ohio Adminis t rat ive Code |  Ohio
Laws

https://www.cdc.gov/oralhealth/infectioncontrol/faqs/monitoring.html
https://www.cdc.gov/oralhealth/infectioncontrol/faqs/monitoring.html
https://codes.ohio.gov/ohio-administrative-code
https://codes.ohio.gov/ohio-administrative-code/chapter-4715-20
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COMPLETE the TEST  

SUBMIT your ANSWERS
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  read and review the course mater ia ls

 complete 15-quest ions /  12 must  be correct  to receive credi t  
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education. This continuing education activity has been planned and implemented in accordance with the standards of the ADA
Continuing Education Recognition Program (ADA CERP) through joint efforts between The Ohio State University College of Dentistry
Office of Continuing Dental Education and the Sterilization Monitoring Service (SMS).
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WHAT i f  I  MISS THE DEADLINE?

WHEN are SMS COURSES OFFERED?

WHEN is the CERTIFICATE EMAILED?    
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 af ter  deadl ine,  course can be purchased unt i l  end of  b iennium

  four  t imes per year tota l ing EIGHT f ree CE credi ts  

  a l low two weeks for  processing/emai l ing of  the cert i f icate
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c o n t a c t
u s

p h o n e
 614-292-6737

      t o l l   f r e e
 1-888-476-7678

      e - m a i l
 smsosu@osu.edu

w e b 
go.osu.edu/sms




