Lecture 6 Part-I

Sterilization & Disinfection




Objectives

Sterilization& Disinfection (Definitions)

Sterilization
Disinfection
Antiseptics

Germicide

Cleaning

Decontamination



Sterilization & Disinfection

Fight bacteria
Inside the body Outside the body

Antibiotics Sterilization & Disinfection



Sterilization

Removal or killing of all forms of living

microorganisms, including bacterial spores, by

physical or chemical methods.



Sterilization

Absolute term

Killing or removing All

Microorganisms




Sterilization

Need for what

Surgical instruments
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Sterilization
Syringes loves
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Sterilization can be achieved by

Physical methods

Heat

Radiation

Filtration

Chemical methods

Gaseous

Liquids



Removal of most (if not all)

pathogenic organisms, except

bacterial spores, by physical or

chemical methods.




e Disinfectants

Chemical substances that used to achieve disinfection




e Disinfectants may be:-

A) Low-level disinfectant

B) Intermediate level disinfectant

C) High—level disinfectant



C) Low level disinfectant

Kill MOST vegetative Bacteria EXCEPT

Mycobacterium tuberculosis and spores



B) Intermediate level disinfectant

Kill all microbes EXCEPT the Bacterial Spore.

e.g. alcohol

1S0-PROPYL
ALCOHOL



A) High level disinfectant

Kill all microbes EXCEPT Large number of bacterial Spore.

e.dg. H. O, For contact lens




Antiseptics

Removal most (if not all)

microbes Except bacterial

spore.




Agent destroy microorganism

Virucide

Bactericide

Fungicide
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ANTISEPTIC

CLEANSING
LIQUID

IIIIIIII ANTISEPTIC
PAIN RELIEVI NG LIQUID

& Kills 99.99% of germs*
to prevent infection

& No sting

& Relieves pain




Agent destroy microorganism and can act as

Disinfectant

Antiseptic

ANTISEPTIC

CLEANSING
LIQUID

FFFFF AID ANTISEPTIC

Sterilant




We call the Germicide as

Disinfectant, when it
BAND-AID

ANTISEPTIC
CLEANSING

achieves disinfection

& Kills 99.99% of germs*
to prevent infection

& No sting

& Relieves pain
with lidocaine

For minor cuts,
scrapes & burns

6 FLOZ (177 mL)




Antiseptic

We call the Germicide an Antiseptic when

It is non—toxic and achieves disinfection
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Sterilant
Chemical germicide that achieves
sterilization Y o o=

| Glutaraldenyde, Sterilizin
§l Disinfecting Solution
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Removal of foreign material from medical

devices by water & soap

Precede disinfection & sterilization




Decontamination

Reduction of organisms to a level which items

are safe to handle
Include:—

e Cleaning

e Disinfection

e Sterilization




Objectives

Physical methods for disinfection

Chemical methods for disinfection



Removal most (if not all) pathogenic

organisms except bacterial spore




Disinfection can be achieved by

Physical Chemical

1) Moist Heat (Disinfectant)

2) Radiation



Physical methods for disinfection
Moist heat

|) Moist heat below 100°C

(Pasteurization)



1) Moist heat below 100°C
e Pasteurizat
4°C HEATED® 72°C COOLED®» 4°C
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1) Moist heat below 100°C

e Pasteurizat

4°C HEATED® 72°C COOLED®» 4°C
E—— SS——

ion
Not sterilizing, Kills

e M. Tuberculosis ‘ ‘

e B. abortus t
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WATER
COoLD
W AT ED



Physical methods for disinfection

1) Moist heat

2) Moist heat at 100°C

(Boiling)



1) Moist heat at 100°C

e Boiling (100°C) for 20 min.

e Kill all vegetative bacteria

® In

emergency




1) Moist heat at 100°C

e Boiling (100°C) for 20 min.

® Glass
Syringes
® Surgical

instruments




Physical methods for disinfection

Radiation

Ultraviolet rays



Ultraviolet rays

o Artificially by

mercury lamps




® Ultraviolet rays

e Bacterici

dal
e Carcinoge

n




® Ultraviolet rays

e Operation room

e Drug filling cubicles . l

e Safety cabinets



® Ultraviolet rays

e Surface disinfectant

e Low penetration




Chemical agents for disinfection

Low level disinfectants

Intermediate level disinfectants

High level disinfectants



Chemical agents for disinfection

& Antiseptics

Why there is resistant to
antibiotics and usually no '
resistant for chemical

disinfectants ?




Chemical agents for disinfection

& Antiseptics

Because Chemical disinfectants have a combination action
e Oxidation
e Denaturation

e Breaks DNA

e Cell membrane &cell wall damage



Chemical agents for disinfection &

Antiseptics

1) Low level disinfectants



1) Low level disinfectants

Kills MOST

microbes, EXCEPT TB & bacterial Spore




1) Low level disinfectants

1) Quaternary Ammonium Compounds

e Benzethonium Chloride R L

e Benzalkonium

chloride

Cﬂohnson

PROFESSIONAL

Ry PE»‘«DYJ()-USE
CREME ¢ EANSER
For AP ABRASE

LIMPIADOR EN CREMA
Mg sunSTO-PARA-USARSE

o5
o
AVE PARA TAREAS DE LIMPIEZA

READY-TO-USE

CALCIUM-LIME-RUST
REMOVER

P PELIGRC: . o
RS0see ., 150658 EFFECTIVE REMOVAL OF
Nl TR & R CALCIUM, LIME, RUST AND OTHER SCALE
i ey Tl = -
E === T e
" wh 2
PARA LA REMOCION E53AZ DF CALCY0, CAL G000 Y OTRAS MANCHAS €
101 (2 00 sl PELIGRO:

QHES
PROVOCA QUM

181 C2F 00 S6al

GJohnson

PROFESSIONAL
A N
ﬂ?

RESTROOM
HARD SURFACE CLEANER

A POWERFUL CLEANER FOR
NON-POROUS RESTROOM SURFACES

LIMPIADOR PARA SUPERFICIES
DURAS EN LOS BANOS

UNPOOER0S0 LIMPADOR PARA SUPERFICHES OF BAROS NO POROSAS

DANGER:
CAES SEVERE SON GRS
A0 EYE DAMAGE

See 205%0ral recationary it on back

HARD SURFACE CLEANER

EUADLRAS CUTANERS CAVES
JARES A POWERFUL CLEANER FOR NON-POROUS

3 3 precaucones Scondes ¥ revend

1GAL(18FLOD3T8L

UMPIADOR PARA SU'%.IKIES DURAS
ENLOS BAROS

UN PODEROSO LIMPADOR PARA SUPERFICIES
103 BAl

SC
CJohnson
PROFESSIONAL.

RESTROOM

RESTROOM SURFACES

NO POROSAS IN




1) Low level disinfectants

Disinfection of:-—

e Floors
e Blood

spills




Chemical agents for disinfection or Antiseptics

11) Intermediate level disinfectants



11) Intermediate level disinfection

Kills most (all)
Microbes, EXCEPT bacterial Spore




Chemical agents for disinfection or Antiseptics

I1) Intermediate level disinfectants

1) Alcohols



1) Alcohols

Alcohol T0% A @Aﬁ
R 20
}c'fi/cytoplasm
e Bactericidal — 4:23\,
VL septa
.. septate hyphae
e Fungicidal virus

e Viricidal (Enveloped)




1) Alcohols

Kill microbes by: -

e Denaturation

e Membrane damage

e Disruption of lipid containing
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11) Intermediate level disinfection

e Isopropanol

(Isopropyl alcohol)

Bocraent
sopropy
Alcohol




11) Intermediate level disinfection

e Ethanol

(Ethyl alcohol) -

Alcohol
Antiseptic 80%
Topical Solution

Hand Sanitizer
Non-sterile Solution




11) Intermediate level disinfection

e Usedas:—

e Antiseptics

e Hand sanitizers

GreenAgenda

- /




11) Intermediate level disinfection

e Methanol

(Methyl alcohol)

e Blindness

e Damage in brain

e Death




Chemical agents for disinfection or Antiseptics

I1) Intermediate level disinfectants

2) Phenols



2) Phenols

AT

£ esds

First used in the operation room by | ¢ !

Listerin 186].
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Joseph Lister konstruerade
on apparat som sprutade
karbolsyra dver opera-

1 tionssiret medan likarna

* arbetade. Bl frin 1882,




11) Intermediate level disinfection
Phenol derivatives

e Cresol(Lysol)

e Chloroxylenol



11) Intermediate level disinfection
Phenol kill derivatives

e Denaturation

e Membrane damage




11) Intermediate level disinfection

e Disinfectants

e Floors

Culture spills




Chemical agents for disinfection or Antiseptics

I1) Intermediate level disinfectants
Biguanides

3) Chlorhexidine



I1) Intermediate level disinfection

Biguanides

e Chlorhexidine

ALCOHOL FREE
MINT FLAVOUR

e  Antiseptic (Mouth washing) CORSODYL

0.2% MOUTHWASH




Chemical agents for disinfection or Antiseptics

11) Intermediate level disinfectants

4) Halogens



4) Halogens

@ Chlorines
e lodines

e Fluorine



4) Halogens

e Kill microbes by

e Oxidation

e Denaturation




4) Halogens

e lodines

Tincture lodine
(2% lodine + 2.4% sodium
iodide in 50% ethanol)

Skin antiseptics



4) Halogens

Skin antiseptics

Betadine e

(Povidone + lodine)




4) Halogens

° Fluoride

Toothpaste




Chemical agents for disinfection or Antiseptics

11) Intermediate level disinfectants

5) Heavy metals



5) Heavy metals

e Copper
e Nickle

e Zinc

Antimicrobial activity



5) Heavy metals

Kill microbes by:—
e Denaturation

e Inhibition enzymatic activity




5) Heavy metals

Argyria Normal Hand Color

Toxic to human & animal in

excessive concentration

(Argyria)




5) Heavy metals

e Copper
e Nickle

e Zinc

(Doorknobs)




5) Heavy metals

® Silver

(Drinking water was stored

in silver jugs)




5) Heavy metals

° Silver nitrate drops

ophthalmia neonatorum



5) Heavy metals

° Zinic (Zinic oxide)

. . CALAMINE
e Calamine lotion LOTION .. {

e Baby powder ':-5;?

4R Loz(1eml §



Chemical agents for disinfection or Antiseptics

111) High level disinfectant



High level disinfectant

e Kills all microbes except large

numbers of bacterial spores




1) Chlorine

e Water

imming poo

o Sw



1) Chlorine

Sodium Hypochlorite

(Chlorine+ Sodium + Oxygen) '

e Disinfectantin homes & hospitals

e Corrosive



2) Hydrogen peroxide

Antiseptic




3) Glutaraldehyde 2% and 4) Peracetic acid

Needs ~10 hours




