, MOIST HEAT - &
vi Autoclave &
< =/ (Steam) :
A b \

=== \ DRY HEAT

e T Hot Air Oven |

==y /' (Dry Heat) ‘

m FILTRATION J

H A Membrane JZf

b Filtration [".’ o
GASEOUS

Z+17  Ethylene Oxide -

> Important for RRB, AIIMS, ESIC, | © ~J
SEPOY, CISF, GSSSB, DSSSB, "4
SSC, CGHS etc. 4 _
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e Physical:
heat, radiation,
sunlight, vibration

e Chemical:
gaseous and
liquid methods

A
Y

e Mechanical:
filtration

e Sterilization =
destruction/removal

I STERILIZATION I

[ PHYSlCAL]

-

of microorganisms
% 7

HEAT

RADIATION

SUNLIGHT

VIBRATION

{CHEMICAL]

7

he |

>

R,

P

 ——

e

O

GAS

LIQUID

MECHANICAL]

? | FILTRATION

METHODS OF STERILIZATION — BASIC CLASSIFICATION (sidetoito)
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(& PHYSICAL STERILIZATION — OVERVIEW =~ Gisezor)
— ENGLISH ]—\: :r——[ T I

- g
e Physical methods: PHYSICAL o ifdes faferr:
heat, radiation, ; ; FeA1, fafesor,
,radiation, | STERILIZATION |
sunlight, vibration | \ y ; QAYBIS, HUH

e Heat - f ! ! 1 e I -
moist heat and ff b T Y # Y ( - 99 31 3R
®
£y

: . - .
dry heat ® 070 'O‘ -'\/\/\/- IY&H ST
HEAT RADlATlON SUNLlGHT VIBRATION | :

Q) © Radiation - e — | N @ Tt -
ionizing and LT_l & 3T 31
non-ionizing ; [_ 1 ; TR - 3R]

e Exam focus: OO() Sss a°. (« >>)) o W& H

@ heat and radiation | moist | | bRY | | ionzme | INow-ionzm f ST 3R fafeeor

are most important | |(_HEAT ) | HEAT J | )L 3 E T Hgayui

» | -
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Principle:

thermal inactivation
and oxidation of
cell constituents

DRY HEAT — MECHANISM
~—— ENGLISH h.

00-c0

sensitive materials

co-o~] @ Main methods: 599
3T hot air oven,
.red. heat,.ﬂamlng, " HOT AIR OVEN
incineration -
e Best for
dry, moisture-

No steam
is used

[

DRY HEAT
(THERMAL ENERGY)

& OXIDATION OF CELL
CONSTITUENTS

THERMAL INACTIVATION
FLAMING

] INCINERATION

o0=-00

599

o &y fafemr:
gIc UTR HleH,
SR

©

® sh / FHI-HdgALe
QI & fey Jugerd

1
Y

® STH WY HI
3TN 8! aidm




+ 2=
=

HOT AIR OVEN — PRINCIPLE AND USES

ENGLISH  |——

e Dry air sterilization
by conduction,
convection and
radiation

PETROLEUM
JELLY

e Used for
petroleum jelly,
mineral oil, grease
and waxes

e Also used for
glassware, talc
and dry powders

Q&= @l 4y |

® Best for
moisture-free
materials

643
| HOT AIR OVEN |

B

PETROLEUM  MINERAL
JELLY OIL

GREASE

WAXES  GLASSWARE

TALC &
DRY POWDERS

('slide 4 of 10 )

—

® I%h drg &RT
i’) 9«4t conduction,
T O  convection 3R
radiation &
= © W’Qﬂ aFﬁ,
E == [LEIG IR
foru Iuant
® &II I, ¢<h
\ 3R gW UI8e} &
&) foru off Sy
o HI-fgd arl
& foIu garm




& HOT AIR OVEN — TEMPERATURE AND TIME =~ (siesoro)

1 ENGLISH | TRlE — &
[ — O —_
—0 e Standard g L e ArE I
g§§3 dry heat TEMP(EI(R:I)\TURE TIME g§§g eI
schedule aI-IRoN

(i) 170°C @ 1 hour
51 ® Higher ,, . e dIUYHH
| l temperature @ 160°C @ 2 hours /\/(J T2 W

—> less time 8 HHY "l
B 150°C | ® 25hours ¢
S e Tal: & 140°C () 3 hours ° TE:
TALC 160°C for . * TALC 160°C W}
—Z. > 1 geT1

1 hour & e e
(%) Talc = 160°C for 1 hour |
\ ' B N Y
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METHODS OF STERILIZATION —
RED HEAT, FLAMING AND INCINERATION

ENGLISH |——

e Red heat:
instrument
heated directly
over flame

e Flaming:
quick heating
of surface

e Flaming is not
reliable for oily /
greasy materials

el > e .@‘\l

e Incineration:
complete burning
of waste material

P

" REDHEAT
~ /
@
C FLAMING 1
1y
% S ’ r
" INCINERATION
©.0, 0
\_q C =)
\_ r
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e Mechanism:
coagulation /
denaturation
of proteins

&b

= © Below 100°C:
J  pasteurization,
inspissation

e At 100°C:
tyndallization
=—— o Above 100°C:
' autoclaving

- [ ENGLISH |——

MOIST HEAT — BASIC CLASSIFICATION
. — =

;
—ra

PASTEURIZATION, §
INSPISSATION | :
[TYNDALLIZATION] 5

[AUTOCLAVING] i

("slide7of 10 )

o fopar-fafer:
I Bl STHHAT /

fedgRem

: © 100°C 9 &
¢ QT
SIRgEeH

-,

e 100°C U:
IGERIESEG]

=——, ¢ 100°C ¥ JHU:
Of  siewfim
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& PASTEURIZATION — DEFINITION AND USES ~ Csisesoro)

- ( ENGLISH |—— — =
e Developed by ' . @ ® 8 UIgTR
7}@5 Louis Pasteur 95 2RI fapfla
: e M|ld heat : 5 100°C @' a:)'q
g treatment u gﬁﬁ' T IR
below 100°C
® Destroys ® ISP Bl IE
pathogens and o & shelf life
increases shelf life derdl &
Mild Heat |
B e Used for <100°C | R ® ¢, 5[4, hid
, milk, juice, | ; @_ 3R area & forg
L creamand wine | | L Iuanh

e P N P,




i@ﬁ PASTEURIZATION — METHODS AND PARAMETERS  (siide90f10)
—{ ENeLISH }— -@- — &=

o ) PASTEURIZATION METHODS < 5
@ = ( MeTHOD TEMPERATURE & TIME | @ =
Three main : | iR
pasteurization @ Siblmratmin gy o ey fafraf
methods g

@ 72°Cfor 15sec | -
140°C for 3sec | @ L

# .

@

Used mainly for
milk and beverages
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* Uses gentle heat o T 60°C hl
@555 around 60°C ; lNSPISS TION | @”5 goh! HET

YN 6Bl &
@ e Not effective e WR W
for spores T Tal
e Used for o AdAEIT-S9
Lowenstein-Jensen Hifsgq & felu
medium SUART

€ o TIhel} ARHA

® Also used for - |
Loffler's serumand |- — dY1 9RA / T
serum / egg media Gentle Heat Sterilization —_— Hifeaw & ferg
L ) (Not for spores) @ It 3T
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@)

@ ® Done at 100°C

® Heating time:
10-30 min

0 o Repeated for

- 3 successive days.

® Also called
fractional or
intermittent
sterilization

TYNDALLIZATION

STEAMING
100°C
4

L

- ——

L

S

\. J

(" slide 11 )
— &=
o U 37k /
A) sfde FgeEdt
*ff FEd g
& e I8 100°C
W &Y STl 8
.-nﬁmﬁwmz
10-30 fie
8 8 e 3
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AUTOCLAVE — PRINCIPLE & MECHANISM  (sieer2)

ENGLISH |———

f\
NN

Principle:
saturated steam
under pressure

&
D

s
Ny

Mechanism:

coagulation and
denaturation of proteins

Kills microorganisms
effectively

Most reliable
moist heat method

~ STEAM
UNDER
PRESSURE

MICROORGANISM /
PROTEIN

o
SATURATED

COAGULATION &
DENATURATION
(DESTRUCTION)




©F  AUTOCLAVE — STANDARD PARAMETERS Geer)
C ENGLISH |—— — &

@ e Standard: @ o HH®:
121°C, 15 psi, 15 min 121°C, 15 psi, 15 fAe

o 115-116°C — b = o 115-116°C -
30 min K TEMPERATURE ’PRESSURE (© TIME ) 30 fae

(°C) (psi) (min)
e 126-129°C —» 121 15 15 e 126-129°C -
10 min 15-116 | 15 | 30 i
* 134-138°C —» 126-129 15 10 * 134-138°C —»
\ Smin S| 136138 | 15 3 | 3 e )




AUTOCLAVE — USES & LIMITATIONS

ENGLISH |——

e Used for

bacteriological
media

e Used for
heat-stable liquids
and glassware

e Used for
syringes and
surgical dressings

| R

® Not used for
powders, oils, fats,

ointments.

- ————— —— * -

" ALLOWED

| AUTOC AVE I

oL ¢
9,

(slide 14 )
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o dRIRAIAISThA
Hifear & fag
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® heat-stable gg
3R I TN
& folT Igarht

o fIRT 3R
gfotera gfam
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RADIATION STERILIZATION — OVERVIEW

~—{ ENGLISH |——

Used for
heat-sensitive

materials

:%t.

Also called
cold sterilization

wley
F 4

S

4 ’

S -

RADIATION
. STERILIZATION )

arp

Used for
hospital supplies,

vitamins, antibiotics,

plastic syringes

Two main types:
lonizing and
non-ionizing.

IONIZING |
RADIATION

&

e AAAAA e

High energy
rays with enough
energy to remove

electrons from
atoms.

r

[ NON-IONIZING |
RADIATION

P o
//OQ

NSNS

Low energy
rays that do not
remove electrons
from atoms.

("stide 15 )

— &=

® heat-sensitive

gerelt & foiw 3uaim

25

e 24 cold sterilization

Wt PEd &

&

o gifed awrs,
e faRsT & 3unT

® I H&I UFR:
3ITIHTERUT 3R
TR - 3MTIRUT.




<@ |ONIZING RADIATION ®=

| ENGLISH |——

Includes X-rays
and gamma rays

Strong penetration
and lethal effect

Best irradiation
sterilization:
gamma rays

Cobalt-60 is used;
useful for catgut

and packed materials.

X-RAYS

GAMMA
RAYS ()

GAMMA
RAYS ()

STRONG PENETRATION
LETHAL EFFECT

am

o<t |

N
5| o 33 X-ray 3R
. gamma rays
unfAe &

® 39! penetration
319 3R lethal
effect 8T &

e irradiation
garay Tqed!
gamma rays ¥ gt &

<>, * Cobalt-60 Ut §;
catgut 3R packed
material & feig
T gl §




NON-IONIZING RADIATION

ENGLISH |

Main type:
UV rays

Maximum actiyity
around 2537 A

Surface /
line-of-sight action

Produces
pyrimidine dimers

Used in
aseptic filling rooms

y

.

r—[%r‘vﬂ]—\

¢ HE&Y YpIX:
T v et

o Jfdpan ferar
T 2537 A R

O * e
line-of-sight fssar

S e pyrimidine dimer

g &

@ e aseptic filling rooms
H 3ggnft




& FILTRATION — PRINCIPLE & USES
——{__ENGLISH }—— MICROORGANISMS — ®&& ) ~

e Mechanical l G
@ sterilization by S—— ; >
filtration UL
® Principle: physical o fIgia: gemehial &
separation of %ﬂﬁﬁqu

microorganisms

. . MEMBRANE ' TSI LT

oo\ @ Bacterial filter FILTER ‘ 5o\ © SIRT fheex
ooooo pore size: (0.2 pm pore size) . °°°o° pore size:

0.2 pm 0.2 pm

PHYSICAL

7= @ Used for serum, SEPARATION 2 e TRH, eye drops,

eye drops, toxins, Microorganisms toxin. heat-sensitive

heat-sensitive retained; liquid f

SOlutionS passes through SOlUt|0n % ﬁ-q m-lﬂ-
v—| ® Filter testing: v=] ® udgmr:

o bubble point test STERILE FILTRATE = of bubble point test
\_ Y, (MICROORGANISM-FREE) - )




HEPA FILTER — KEY PARAMETERS

Efficiency:
99.97%

Particle size:

Sy 0.3 pm
&, o Usedin
= = operating rooms
'f and burn units
] e Efficiency test:
o= DOP test
=, * Flow rate:
. 20 + 1 ft3/min

Parameter Value
Efficiency 99.97%
Particle size 0.3 um
lzediin operating rooms
and burn units
Efficiency test DOP test
Flow rate 20 = 1 ft3/min

(" slide 19 )

—4 <1

9 5
99.97%

® U ATHR:

Yy 0.3 um
. o TR fAAeR
37R burn unit
A IUANT
N e TEET YIOT:
i DOP test

—5O o flow rate:

=2° 20 +1f%min
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/\ (D Seitz filter
— asbestos /

wood cellulose

@ Ceramic filter
— porcelain /
kieselguhr

==\ (@ Sintered glass
\eiis — borosilicate
glass

@ Membrane filter

— cellulose
acetate or nitrate

(5) Candle filter

— porous porcelain /
kieselguhr

TYPES OF BACTERIAL FILTERS

-

[BACTERIAL FILTERS

.

- L =R

=5 (D Seitz filter
— asbestos /

wood cellulose

@ Ceramic filter
— porcelain /
kieselguhr

- @ Sintered glass
— borosilicate
ERS

@ Membrane filter

— cellulose
acetate dT nitrate

@ Candle filter

— porous porcelain /

kieselguhr
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(1) Sterilization by
chemicals in gas or

@ Used for disposable
plastic syringes and
thermolabile materials.

(3) Main gases:
formaldehyde,

ethylene oxide,
B-propiolactone.

@ Useful when heat
sterilization is not
suitable.

vapour form.
%

[ GASEQUS STERILIZATION CHAMBER }

< R
. . 1
;.'.".. :Iloo
o=l |
L : i
—— —— ;

FORMALDEHYDE ETHYLENE OXIDE [-PROPIOLACTONE

GASEOUS STERILIZATION — OVERVIEW

(

=

ORGE Kk
] gRT A9aEgT |

(2) disposable plastic
syringes 3R
thermolabile ggref
& forg It

@ T g
BIHfcSEISS,
TfdetA 3ifeTsS,
B-wifaciae |

@ oid heat sterilization
SUYh =r RIGE]

G




G ETHYLENE OXIDE

ENGLISH  |——— ==3 - (=

@ Highly @ QQ) Ig Jrafes
inflammable gas. Sae-ele 19 81
Mixed with (\ 39 non-flammable
@ 90% CO, | ‘n @ g9 &g 90% CO,

to make it & 91 fHemn

]

ETHYLENE
OXIDE
(EO)

4
D

.

2
Le)
A E
—

f-
e s B )
\ o dn .,
. -
\: /».\"- ‘
N i /
: N
7 .\\‘ '.(
>
G
\‘ T -

non-flammable. ST B
@ Used for catgut, catgut, plastic,
@ plastics, books, &, HUs,
@ = clothing, antibiotic 3R
7 (&5 antibiotics and culture media
culture media. & forw Iuanft

Classic gaseous thermolabile
@ sterilant for uerdf & forw

thermolabile Uqg gaseous

materials. sterilant|




FORMALDEHYDE & B-PROPIOLACTONE

Formalin contains
about 35-40%
formaldehyde.

Formaldehyde is

FORMALDEHYDE | B-PROPIOLACTON

used for fumigation
of rooms.

B-propiolactone is
a non-flammable
cyclic lactone.

B-propiolactone is
highly active and
used as a

O
1 2,

9~ =

PROPIO
LACTONE

EUMIGATION J [CHEMOSTERILANT

chemosterilant.

\__/

—_ &=

formalin ® T
35-40% formaldehyde

gl 8|

@

hiHcSges $T IYINT
HWI Bl fumigation §
gl &1

(3) pfnta

non-flammable
cyclic lactone &1

I8 Iafeip afeha 8
3R chemosterilant &
&7 H Ygeh gidl 8
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©)  LIQUID CHEMICAL AGENTS — OVERVIEW
—— ENGLISH }——— 1 PR e == ) N

Used mainly as & disinfectants
disinfectants and 7 1 2 3R antiseptics & &9
antiseptics. % 0 ALCOHOLS o T
' HALOGENS
@ Common groups: DETERGENTS @ T 99g:
alcohols, halogens, l alcohol, halogen,
heavy metals. (o) heavy metal|
% LIQUID
@ Also include ; CHEMICAL 3 @ 31 Gg: phenolics,
: O A AGENTS HEAVY .
phen0l|CS, quaternary METALS quaternary ammonium
. DYES
ammonium compounds, a D compounds, dyes,
dyes, detergents. @o @ detergents|
(>
@ They act by QAU,ﬁL%RmaY PHENOLICS @ T PP, protein a1
damaging cells, COMPOUNDS membrane I JHEH
proteins or membranes. 5 4 UEaTR B A B

. y - y
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ALCOHOL & HALOGENS

—{ ENGLISH }——

Ethanol 60-70%
and isopropanol
50-60% are

skin disinfectants.

Methanol acts
as a fungicide.

Chlorine and
bromine are
important
halogens.

Chlorine acts
through
hypochlorous acid

-
=0

N

ETHANOL
60-70%

S

formation in water. y

-

\
ok

(&>

el

ethanol 60-70%
3iR isopropanol
50-60% skin
disinfectant g1

methanol
fungicide ot axg
HRI FATE |

chlorine 3R

bromine Agguf
halogens g1

chlorine gt #

hypochlorous acid
TR B AT B |




HEAVY METALS & PHENOLICS

Mercury, silver
and copper are
common heavy
metals.

Heavy metals act
by combining with
cellular proteins.

Phenol acts by
enzyme inactivation

and cell disruption.

LYSOL

Cresols are more
germicidal than
phenol; Lysol
contains cresol.

HEAVY
METALS

PHENOLICS

(

PHENOL

4
CRESOL

-

( =
@ mercury, silver

~ 3R
@ hea\(;;pnﬂ:g?gl

@\@ @ heavy metals

A .
\g?j/) SIS protein

(/&P ¥ Se BRI N ¢ |

phenol enzyme
o< inactivation 3R

cell disruption

ERT BT BT 8|
@ cresol, phenol ¥
LYSOL 31 germicidal &;
gy Lysol & cresol B’laTélj




) QACs, DYES & DETERGENTS

+
A
—— ENGLISH ) " > '_ - ([ R
® ‘oacs, Dves & oeTeRGenTs| | D
Quaternary quaternary
| |
() s ammonen QACs, DYES & DETERGENTS o (B)-r oo
| compounds are - T " ' compounds
R X~ cationic detergents. 1. QAC (lon) R X cationic detergents g|
— R
0, “7)} Theyacton R —@— Ry~ ), V) A cell wall 3R
cell wall and é membrane X
membrane. 5 g -, & IR B
I 2. DYE 3
OVa "\, Basic dyes are = Fk F\ OVa "\ basic dyes, .
sasic| > [acoc| more effective BASIC ACIDIC msc| > [xome|  acidic dyes
DE] [ D] than acidic dyes. DYE ? DYE OfE | | DY | 3HfEIS pATel
§ ) R T 3 3 . - gra%l
a K
@ Cationic surface- 3. DETERGENT / @ cetrimide oI
active agents such - SOAP MOLECULES cationic surface-
as cetrimide are @/\/\/\/\/\ gciwe agfntai .
etergents
used as detergents. ) ke A2

% p L J
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STERILIZATION INDICATORS

S—

ENGLISH

CD

—
Dry heat

— Biological:
Bacillus subtilis
var. niger

@@

Moist heat

— Biological:
Bacillus
stearothermophilus

®°

Gaseous sterilization

— Chemical:
Roye’s sachet

O,

O

Radiation

— Chemical:
chemical dosimeter

@ Filtration

— Physical:
bubble point /

|
\\2’/

{ STERILIZATION J

INDICATORS

r{@ DRY HEAT <&

L @ MOIST HEAT <D
R @ GASEQUS STERILIZATION (D

(@ o (59)

pressure test J

{@ FILTRATION (?

#

fe=dt

L
&)°

J—\
[h I

— Biological:
Bacillus subtilis
var. niger

@@

«qH 3T

— Biological:
Bacillus
stearothermophilus

@

AT F9ed
— Chemical:
Roye’s sachet

O,

faferzor

— Chemical:
chemical dosimeter

®

e

— Physical:
bubble point /
pressure test )




DISINFECTION — DEFINITION

ENGLISH  |———

-
&e

Disinfection destroys
pathogenic
microorganisms.

@

+
J
.Ooo
o 9 %
e

It does not
necessarily destroy
bacterial spores.

©

o—
O =

—©

Effectiveness is
measured by
phenol coefficient.

5@@

Phenol coefficient
compares a
disinfectant with
phenol.

DISINFECTANT

PHENOL

Phenol Coefficient =

Highest dilution of disinfectant

Highest dilution of phenol

= N

[

\°°°° @ Disinfection et e

090 geHsial &l T8 T 8 |
@ g G el feb

°o o bacterial spores ¥t

Tl |
@ @ EREARLICRIGI)
- phenol coefficient
©®  awmdomre

N

g“é@

phenol coefficient,
disinfectant <l et
phenol A AT § |




<

—4

ENGLISH

g

PHENOL COEFFICIENT TESTS

vy

-- j

=

40—

% .

~\ (D Main tests COMPARISON OF TESTS ~\ ) 7@ vl
Rideal-Walker, - b Rideal-Walker,
' WALKER MARTIN
_ @ Test organism i @ M test organism:
/ commonly ,éf‘:,?'\ / J 1 Salmonella typhi |
Salmonella typhi. U ﬂ
@ AOAC also uses (@ @ AOAC
Q%} Staphylococcus %} }? ;} J(@ & Staphylococcus
aureus. 48 %t%rTegs Al g
|
Salmonella | Salmonella | Salmonella | Salmonella
(@) Higher phenol typhi typhi typhi typhi & (4) 31fe phenol
coefficient means Staphylococcus coefficient @7 31f
stronger aurets 31fSes Tt
disinfectant. / disinfectant |

\_
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