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how air is removed?

*Steam is lighter than air so it rises to the
top of the autoclave chamber, and as it
accumulates the air is gradually pushed
down and out through the valve; autoclaves
that remove air in this way are referred to
as

Slide note:

Larger autoclaves may have vacuum pumps
to remove the air, but many smaller ones
allow the air to escape through a vent valve



How air is removed?

. are required
for the

our package J! 2 load J

* A further benefit of a vacuum pump is that
it can be at the end of
the cycle — particularly useful in the case of
dressings.
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Exhaust valve
(removes steam
after sterilization)

Operating valve

Steam to Safety Pressure (controls steam from
chamber valve gauge jacket to chamber)
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Steam sterilization autoclaves
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Operation Principle

‘?f

When water is heated in a closed container, saturated steam is

produced under pressure.

» According to Boyle’s Law, when volume of the steam, is kept
constant, the temperature is directly proportional to pressure.

> If the pressure is reduced it boils at a lower temperature. If the
pressure rises, it boils at a greater temperature.

» At 15 |bs pressure 121° C temperature can be obtained.

» Moist heai coagulates cell proteins |)f the microorganisms and
thus kills all the living entities (including spores) in 15 to 20
minutes.

» Hot saturated steam is efficient means of destroying micro-

organisms, since it penetrates rapidly and gives up its latent heat

as it condenses on the cooler objects.
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Temp=80 F
Pressuer =10 PS5l

m

Pressure (p)

Pressure (p) | Temperature
X 105 N/m2 (T) eC
1.0 0 !
1.1 25 298 366.3
12 50 323 366.3
13 75 348 366.3
14 100 373 366.3
Pressure (p) is directly proportional to the absolute
temperature (T)
/ Or,
M peT or p=constantxT
e therefore, p/T = constant
o - From this we can get;
Temeprature (T) K 273 37—3 '%1 = %
where,

p1andT; are the pressure and temperature at the start
p2and Ty are the pressure and temperature at the end

JSaja rrarea, TiLo- 11

Temp =150 F
Pressuer= 20 PS5l

JS 081100 €50 A 3 o Aty all A1 G pady LS
Luéj QW\:\Q‘)J ﬁj@#\hﬁ.&\@ww‘)\h
W bially steam J) (4 gl bl container J-

121 C Jaad i (s g gl il (e o


http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikgLO-xZfLAhVmJJoKHTVGC6MQjRwIBw&url=http://www.jaguar-swansea.co.uk/aircon/theory.htm&bvm=bv.115339255,d.bGs&psig=AFQjCNFbJRVGPDIpPbR7ys4HqwJSXobO2Q&ust=1456648655719899
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwikgLO-xZfLAhVmJJoKHTVGC6MQjRwIBw&url=http://www.jaguar-swansea.co.uk/aircon/theory.htm&bvm=bv.115339255,d.bGs&psig=AFQjCNFbJRVGPDIpPbR7ys4HqwJSXobO2Q&ust=1456648655719899
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8qsTxxZfLAhUDQJoKHagtAB8QjRwIBw&url=http://www.passmyexams.co.uk/GCSE/physics/pressure-temperature-relationship-of-gas-pressure-law.html&bvm=bv.115339255,d.bGs&psig=AFQjCNFbJRVGPDIpPbR7ys4HqwJSXobO2Q&ust=1456648655719899
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj8qsTxxZfLAhUDQJoKHagtAB8QjRwIBw&url=http://www.passmyexams.co.uk/GCSE/physics/pressure-temperature-relationship-of-gas-pressure-law.html&bvm=bv.115339255,d.bGs&psig=AFQjCNFbJRVGPDIpPbR7ys4HqwJSXobO2Q&ust=1456648655719899
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDr8aKxpfLAhWBE5oKHbaJCJAQjRwIBw&url=http://www.heatpump-reviews.com/heat-pump-theory.html&bvm=bv.115339255,d.bGs&psig=AFQjCNFbJRVGPDIpPbR7ys4HqwJSXobO2Q&ust=1456648655719899
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiDr8aKxpfLAhWBE5oKHbaJCJAQjRwIBw&url=http://www.heatpump-reviews.com/heat-pump-theory.html&bvm=bv.115339255,d.bGs&psig=AFQjCNFbJRVGPDIpPbR7ys4HqwJSXobO2Q&ust=1456648655719899

J g clleal) 2l £ a8ai )44 autoclave J&
a ¥ (e bk s liquids W2 A glass ware
ki L Skl B a Gl pesia B jSaan (35


http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjkq8XsxJfLAhVBIJoKHe3KBCoQjRwIBw&url=http://mounirdentalclinic.com/sterilization/&bvm=bv.115339255,d.bGs&psig=AFQjCNHleDkFIbEeoNGmfPIloI966XRm2A&ust=1456648314559701
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjkq8XsxJfLAhVBIJoKHe3KBCoQjRwIBw&url=http://mounirdentalclinic.com/sterilization/&bvm=bv.115339255,d.bGs&psig=AFQjCNHleDkFIbEeoNGmfPIloI966XRm2A&ust=1456648314559701
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjkq8XsxJfLAhVBIJoKHe3KBCoQjRwIBw&url=http://www.zirbus.com/autoclaves/&bvm=bv.115339255,d.bGs&psig=AFQjCNHleDkFIbEeoNGmfPIloI966XRm2A&ust=1456648314559701
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjkq8XsxJfLAhVBIJoKHe3KBCoQjRwIBw&url=http://www.zirbus.com/autoclaves/&bvm=bv.115339255,d.bGs&psig=AFQjCNHleDkFIbEeoNGmfPIloI966XRm2A&ust=1456648314559701
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi439eGxZfLAhVlLZoKHbGtBUAQjRwIBw&url=http://www.dimensionsofdentalhygiene.com/2014/07_July/Features/Tips_for_Successful_Sterilization.aspx&bvm=bv.115339255,d.bGs&psig=AFQjCNHleDkFIbEeoNGmfPIloI966XRm2A&ust=1456648314559701
http://www.google.jo/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwi439eGxZfLAhVlLZoKHbGtBUAQjRwIBw&url=http://www.dimensionsofdentalhygiene.com/2014/07_July/Features/Tips_for_Successful_Sterilization.aspx&bvm=bv.115339255,d.bGs&psig=AFQjCNHleDkFIbEeoNGmfPIloI966XRm2A&ust=1456648314559701

yipakiciglalibabal.cefm

Before Sterilization N Aft:er Sterilization

// e,

gude autoclave J) (Ao Jaail Jé clislle tap J) s kaid chemical indicator (& 3.k s
L AN oSl tap I Ao slagmdaghi 8 oo cadiad A Euaa Y G g Coaliad ) doliay) Gl
tap J A= ;\a\y.h,h;uau Cralnt

Saja Hamed, Ph.D- HU


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQrKqCzJfLAhXlYJoKHZ6YBQwQjRwIBw&url=http://www.istockphoto.com/photos/sterile%2Bmedical%2Btape&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjQrKqCzJfLAhXlYJoKHZ6YBQwQjRwIBw&url=http://www.istockphoto.com/photos/sterile%2Bmedical%2Btape&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjisd3Ny5fLAhXkQpoKHUxBBYEQjRwIBw&url=http://www.alibaba.com/product-detail/Autoclave-tape-latex-free-lead-free_1599458791.html&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjisd3Ny5fLAhXkQpoKHUxBBYEQjRwIBw&url=http://www.alibaba.com/product-detail/Autoclave-tape-latex-free-lead-free_1599458791.html&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwii5baUzJfLAhUEQZoKHRu8BscQjRwIBw&url=http://www.alamy.com/stock-photo-laboratory-glassware-after-autoclaving-autoclave-indicator-tape-on-34043988.html&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwii5baUzJfLAhUEQZoKHRu8BscQjRwIBw&url=http://www.alamy.com/stock-photo-laboratory-glassware-after-autoclaving-autoclave-indicator-tape-on-34043988.html&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKn-OzzJfLAhXoHpoKHUAnDL8QjRwIBw&url=http://www.spaulding-rogers.com/tattoo-supplies/tattoo/SDFF_SDSFF.html&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKn-OzzJfLAhXoHpoKHUAnDL8QjRwIBw&url=http://www.spaulding-rogers.com/tattoo-supplies/tattoo/SDFF_SDSFF.html&psig=AFQjCNHoDqeK2MuIs9YpZMI-bB2_7hLTtA&ust=1456650362651871

e Steam Sterilization Essentials
https://www.youtube.com/watch?v=_1Wh9a5RAfg
* Preparation and packaging and surgical instruments

e https://www.youtube.com/watch?v=LLXPX40z6es

* Understanding Steam Sterilization
* https://www.youtube.com/watch?v=FUJrigWs2NO
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https://www.youtube.com/watch?v=_1Wh9a5RAfg
https://www.youtube.com/watch?v=LLXPX4oz6es

Dry Heat Sterilization
* This method simply involves

* Alternative combinations are available, for
example

*The required are
than those for steam:

(i) because dry heat
processes which are less efficient than
the hydrolytic mechanisms of steam and

(i) because dry air

But autoclave possess a latent heat
ddalgl) A8t} aga g o alld Ales fasa g



Dry Heat Sterilization

 ltems that can be successfully sterilized by
dry heat are:

-those that do not contain water, such as metal
instruments, glassware, oils, fats and waxes

- or any heat-stable nonaqueous product like
oily injections, ointments or powders.

- The method is also used for the
depyrogenation of glassware required for the
preparation or packaging of injections;
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Dry Heat Sterilization

* Ovens used for laboratory-scale dry heat
sterilization are superficially similar to fan-
assisted domestic kitchen ovens though
usually with 2-3 times the capacity,

* but they differ by having:

a2 3 AN o<1 dry heat method 4« ) Oven J) L

Ry =d alea oven J) gL Gl g temperature recorder
Jaidy sterilization cycle J) ualds Lol (o 3lle 3 ) jal) da )
a8 adlg ) e A Jock J)zosr B 5 cooling system !
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A laboratory scale hot air sterilizer
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