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Physical Chemical
agents agents
Heat S Agents acting on cell
Moist membrane
Dry T Surface acting agents
E Phenols
Organic solvents
R
lonizing | Agents that denature
proteins L Acids and alkalies
X-rays I
Beta-rays
Gamma rays Z Agents acting on func-
A tional group of proteins
T Heavy metals
Ultraviolet
rays I
(0 Oxidizing agents
Filtration N Dyes

Alkylating agents

Fig. 3.1: Methods of sterilization
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Vane
» Exhiust valve o / conteo . Satety
J 1emave seam S Seam o S vaive
T e stedizasion / 4 —— Pressure
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¥

Fig. 12.6 Hotair oven. A, Asbestos gasket; B, outer cas
containing glass-fibre insulation, and heaters in chamber
wall; C, false wall; D, fan; E, perforated shelf; F, regulator;
G, vents.
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Flask of
sampia

Storde
hitrate

Caonon plug iIn
valuum ine
ENSures storiity

Vacuum ine
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TABLE 12.4

Pore Sizes of Membrane Filters
and Particles That Pass Through Them

Pore Size

(in wm) Particles That Pass Through The

10 Erythrocytes, yeast cells, bacteria, viru
molecules

5 Yeast cells, bacteria, viruses, molecules

3 Some yeast cells, bacteria, viruses, mol:

1.2 Most bacteria, viruses, molecules

0.45 A few bacteria, viruses, molecules

0.22 Viruses, molecules

0.10 Medium-sized to small viruses, molecu

0.05 Small viruses, molecules

0.025 Only the very smallest viruses, molecul:

Ultrafilter Small molecules

(a) (b)
FIGURE 12.17 Sterilization by filtration. (a) Various types of membrane filters are available to sterilize large or small quantities of |
uids. Some can be vacuum-filtered, ensuring that what is forced into the bottle or flask will be sterile. (b) Scanning electron micrograph of

Staphylococcus epidermidis cells trapped on the surface of a 0.22 wm Millipore membrane filter. Membrane pore size can be selected to allow

viruses, but not bacteria, to pass through or to prevent both from passing
il
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Table 3.3: Classification of chemical sterilizing agents

SA

Chermical disinfectant

Examples

® [nterfere with membrane functions
Surface acting agents

Quaternary ammonium compounds,
Tween 80
Soaps and fatty acids

Phenols

Phenol, cresol, hexylresorcinol
Chioroform, alcoh ST ; :

Qrganic solvent
«Denature proteins

cids and alkalies

Organic acids
ydr: oric acid, sulphuric acid

@ Destroy functional groups of proteins

Copper, silver, mercury

Heavy metals
=»0Oxidizing agents Todine, chlorine, hydrogen peroxide
Dyes Acridine orange, acriflavine

Formaldehyde, ethylene oxide

Alkylating agents

Disinfection and Sterilization 1 7

Table 3.4: Applications and in-use dilution of chemical disinfectants

Use dilution(%)

Agent Common uses
Alcohols Skin antiseptic 70
P Surface disinfectant
Mercurials Skin antiseptics 0.1
Surface disinfectant
Silver nitrate Antiseptic (eyes and burns) 3
Phenolic compound Antiseptic skin washes 0.5-5
fodine Pce o “Disinfects inanimate object i
et B < ~____*Skin antiseptic g
Chlorine compounds Water treatment ; : 5
Disinfect inanimate object !
Quaternary ammonium compounds Skin antiseptic <1
Disinfects inanimate objegy ..
Glutarg;gggggg Heat sensitive instruments 1-2

Table 3.5: Preferred methods of sterilization for common use articles

Autoclaving Hot air oven  Ethylene oxide Autoclaving Ethylene oxide
Animal cages Glassware Fabric Test tubes
Sugar tubes Beakers Bedding Enamel metal trays Plastics
LCab. coats Flasks w Blanket Wire baskets Flasks
Cotton Petri dish élothing Wood Pelri dish
Filters Pipette Matteresses Tongue depressor Tubes
Instruments Slides Pillows Applicator Tubing
Culture media Syringes Disposable Endodonfic instruments  Rubber
e instruments Orthodontic pliers Catheters
Rubber Test tubes Instruments Orthodontic kits Drains
“Gloves : Blades Saliva ejector
Stopper Glyderine Knives Handpieces
Tubing Needles Scalpels Cavitron heads Special items
Oils 1SSOrs Steel burs Bronchoscope
Slides Talcum powder Steel tumbler
Syringe and Paper Hand instruments Gloves
Wax needles Matrix band Books A il Heart [un
Saliva ejector Cups, plates mge
- —— — ———y

*Suitable method in some cases but not recommended routinely Cystoscope
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D e

Properties of Chemical Antimicrobial Agents

Agent - Actions Uses
Soaps and detergents Lower surface tension, make microbes Hand washing, laundering, sanitizing kitchen and dairy

i Eakh accessible to other agents equipment

P :

;_;; Surfactants Dissolve lipids, disrupt membranes, Cationic detergents are used to sanitize utensils; anionic
denature proteins, and inactivate detergents to launder clothes and clean household objects;
enzymes in high concentrations; act as quaternary ammonium compounds are sometimes used as
‘wetting agents in low concentrations antiseptics on skin. -

Acids Lower pH and denature proteins Food preservation
Alkalis Raise pH and denature proteins Found in soaps : ,
Heavymetals ~  Denature proteins Silver nitrate is used to prevent &nococcal infections, mercury
e —_—
compounds to disinfect skin and inanimate objects, copper'to
inhibit algal growth, and selenium to inhibit fungal growth.
Halogens Oxidize cell components in absence of Chlorine is used to kill pathogens in water and to disinfect
! organic matter utensils; iodine compounds are used as skin antiseptics.
Alcohols Denature proteins when mixed with water  Isopropyl alcohol is used to disinfect skin; ethylene glycol and
, GG propylene glycol can be used inaerosois.
Phenols Disrupt membranes, denature proteins, Phenol is used to disinfect surfaces and destroy discarded cultures;
and inactivate enzymes; not 1mpatred amylphenol destroys vegetative organisms and inactivates
by organic matter viruses on skin and inanimate objects; chlorhexidine gluconate
is especially effective as a surgical scrub.
Oxidizing agents Disrupt disulfide bonds Hydrogen peroxide is used to clean puncture wounds, potassium
permanganate to disinfect instruments.
Alkylating agents Disrupt structure of proteins and nucleic Formaldehyde is used to inactivate viruses without destroying
acids antigenic properties, glutaraldehyde to sterilize equipment,
betapropiolactone to destroy hepatitis viruses, and ethylene
oxide to sterilize inanimate objects that would be harmed by
high temperatures.
Dyes May interfere with replication or block Acridine is used to clean wounds, crystal violet to treat some

cell wall synthesis

protozoan and fungal infections.
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