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 وا ىضرلما جلاعل ةمدختسلما تاودلاا نع انعوضوم 
 هلا ببسن ام ىتح ضيرلما لوح داولما ميقعت

infection 
 ميقعتلل ةمدختسلما بيلاسلال يلمع قيبطت اعبط يه



Definitions
 Sterilization: A treatment that kills or removes all 

living cells, including viruses and spores, from a 
substance or object

 Disinfection: A treatment that reduces the total 
number of microbes on an object or surface, but does 
not necessarily remove or kill all of the microbes

 Antiseptic: A mild disinfectant agent suitable for use 
on skin surfaces

 Sanitization The process whereby pathogenic 
organisms are reduced to safe levels on inanimate 
objects

 Biocide A chemical or physical agent, usually broad 
spectrum, that inactivates microorganisms

 هيلع ءاضقلا بعصو ريغص هنلا ديدحتلاب سوريفلا ركذ مت
 ةبعصلا فورظلاو ةيلاعلا ةرارحلا تاجرد لمحتتو ايريتكبلا لاكشا نم لكش يه spores لاو
 ةلوهسب هيلع ءاضقلا بعصي وضربو

ميقعتلل اهمدختسنب يلا تاودلاا
بيبطلل ةحارجلا تاودا)١   

 مقعم نوكي مزلا agar لا )٢

 لا مهيف ) intestinse/ nose /skin/( اسه : ةمهم ةظحلام
normal flora لا نكل ةمقعم ريغو fluid يز blood 

+interstitial fluid heart +kidney  ينمقعم اوربتعي 

 ةنماو دلجلا حطس ىلع اهمادختسا نكمي

 infection نيوكتل ةيفاك نوكت ام ثيحب ام ةبسنل micro organism ليلقت

 ةلاعف شم نكل ةايحلا ديق ىلع ايرتكبلا لعجي

S

- is + joics



History
 British physician Joseph Lister (Father of antideptic) 

 “saved more lives by the introduction of his system than 
all the wars of the 19th century together had sacrificed.”

 Lister revolutionized surgery: introduced methods to 
prevent infection of wounds

 Until late 19th century, patients undergoing even 
minor surgeries were at great risk of developing fatal 
infections

 Modern hospitals use strict procedures to avoid 
microbial contamination

 تايلمعلا ءانثا ميثارجلا ببسب تاباهتللاا نم اوفوتي نامز اوناك
ميقعتلا عرتخاو Lister ىجا ام دحل ةيحارجلا

؟ تاودلاا ببسب باهتلا ةجيتن تايلمعلا دعب تافعاضم ريصت نكمم له
 تفتخا هبش يه سب معن
 ةبسن فوشتح اهدنع روطتلا ةبسن فوشتو ةلود ىلع حورت كدب ولو
ةليلق نوكتب ميقعتلا ةلق ببسب تاباهتللاا



Importance
 Daily Life
 Water
 Food
 Pharmaceuticals
 Hospitals
 Microbiology 

Laboratories

 تامقعمب يناولاا يلج/ نوباصلاب  نيديلاا ليسغ
 عم هلا يعولا داز و سبلالما ليسغو يلجلا
 انوروك

 لماك لكشب  مقعم ريغ ءالما
 رولك اوطحب نكل

 يفكت لا اهدحول ةيراجلا هايلما
 رولك ةقلعم طحنب ءام رتل لك عم راضخلا لسغ عم طحن نكمم

 ةيودلااو مقعم شم نوكي اود عفنب ام
اهيلع ظفاحم ةيطغم نوكتب امياد

ةيدعم ضارما ينلماح ىضرم اوجيب هنلا هميقعت متي يشا مها



Resistant Microorganism
 Bacterial endospores: most resistant, only extreme 

heat or chemical treatment destroys them
 Protozoan cysts and oocysts: resistant to 

disinfectants; excreted in feces; causes diarrheal 
disease if ingested

 Mycobacterium species: waxy cell walls makes 
resistant to many chemical treatments

 Pseudomonas species: resistant to and can actually 
grow in some disinfectants

 Non-enveloped viruses: lack lipid envelope; more 
resistant to disinfectants

 هيلع ءاضقلا بعص

 ةيلاعلا ةرارحلا تاجرد و رولكلا مواقت ةلصيوح لمعتب

 cell لا نوكب لسلا ضرم ببست يتلا micro organismلا

wall هلا wax هيلع ءاضقلا بعص يلاتلابو ريثك 

 هكاوفلا  هبشتب اهتحير ربتخلماب اهانعرز ول
ءيس هريثأت infection لمعتبو تامقعلماو لوحكلاب رثأتت لا فسلاا عم نكل

 هلتق لهس envlope هلا يللا  نكل بعصا تاسوريفلا لتق

 بعص هلتق نوكي non envlope لاو



Conditions Influencing 
Antimicrobial Activity
 Several critical factors play key roles in determining 

the effectiveness of an antimicrobial agent, including:
 Population size
 Types of organisms
 Concentration of the antimicrobial agent
 Duration of exposure
 Temperature
 pH
 Organic matter 
 Biofilm formation

 بعصا هيلع ءاضقلا ربكا ددعلا ناك ام لك

 ايريتكبلا نع فلتخي سوريفلا

 anti microbial لا زيكرت داز ام لك
 بسحن اندب نكل ىلعا ريثأتلا نوكيح
 ديزتح toxicity هنا باسح

 ىلعا اهلا effective  ناك ام لك لوطا اهتدم تاعرجلا تناك ام لك

 ببسب اهتءافك  دقفت  ةيويحلا تاداضلما ضعب

 بنج اوفصب ءاشغ لمعتب ايريتكبلا ضعب يف
 ىلع رثأب داهو لخدت ةمقعلما داوملل بعصب ضعب
 ميقعتلا ةيلمع



GENERAL MECHANISMS OF
BIOCIDE ACTION
 Disruption of the Cell Membrane or Wall
 Protein Denaturation
 Disruption of Free Sulfhydryl Groups
 Damage to DNA
 Chemical Antagonism



Physical Methods
1. Moist Heat
2. Dry Heat
3. Low Temperatures
4. Filtration
5. Radiation



1. Moist Heat
 Mechanism of killing is a combinantion of 

protein/nucleic acid denaturation and membrane 
disruption

 Effectiveness Heavily dependent on type of cells 
present as well as environmental conditions (type of 
medium or substrate)

 Bacterial spores much more difficult to kill than 
vegetative cells

ةفاجلا ةيلاعلا ةرارحلا يز يز ينعي dry لا
 رااخب يف نوكب ينعي moiest لا



Methods of Moist Heat
 Boiling at 100°C: Effective against most 

vegetative cells; ineffective against spores; 
unsuitable for heat sensitive chemicals & many 
foods

 Autoclaving/pressure canning:
 Temperatures above 100°C achieved by 

steam pressure
 Most procedures use 121.1°C, achieved at 

approx. 15 psi pressure, with 15 - 30 min 
autoclave time

 Pasteurization:
 Used to reduce microbial numbers in milk 

and other beverages while retaining flavor 
and food quality

 Traditional treatment of milk, 63°C for 30 
min

 Flash pasteurization (high-temperature 
short term pasteurization); quick heating to 
about 72°C for 15 sec, then rapid cooling

 يبطلا انلاجم يف ةمهم

 ضعب عم تايلمع ثلاث

 طغضلا ةرجنط أدبم نم هعات أدبلما بيرق

 ةرشابم اندياب هكسمن ردقنب ام هنا هبتنن
 انهجوب هلك علطي ام راخبلا وضربو

 100 لاثم ةيلاعلا ةرارحلا ةجردل هعفرنب ام هيل
  يلغن الم اوظحلاتب اذا معطلا ىلع رثأب هنلا
 انع ريصب تحتو ةيلاع ةرارح ةجرد ىلعو بيلح
 هبنجتن اندب ف ةينب ةقبط



2. Dry Heat
 Incineration

 Burner flames
 Electric loop incinerators
 Air incinerators

 Oven sterilization
 Used for dry glassware & heat-resistant 

metal equipment
 Typically 2 hr at 160°C is required to kill 

bacterial spores by dry heat: this does 
not include the time for the glass to 
reach the required temp (penetration 
time) nor does it include the cooling 
time

 تاربتخم مظعم يف دوجوم  bunsen burner دقوم
 ةعارزلا عات loube و طقلالما ميقعتل مدختسيو سرادلما

 رثكا نما  بهل نود ةرارحلا ةجرد عفربو يئابرهك

 ىلعا ةرارح ةجرد يطعبو راوشسلا  ادبم يز

 سكريابلا لاا ةيلاعلا ةرارحلا ةجرد لمحتتب ام  يداعلا عونلا نم جاجزلا

 ريغ وضربو 160 ةرارح ةجرد ىلا لوصولل هجاتحب يللا تقولا ريغ ينتعاس
 نرفلا نم ةادلاا علطا ردقا ىتح  لزني عجريل هجاتحب يلا تقولا



3. Low Temperatures

 Refrigerator:
 around 4°C
 inhibits growth of mesophiles or thermophiles; 

psychrophiles will grow
 Freezer:

 “ordinary” freezer around -10 to -20°C
 “ultracold” laboratory freezer typically -80°C
 Generally inhibits all growth; many bacteria and other 

microbes may survive freezing temperatures

 نم ةجسنلاا ظفحتب

 تاونس رشع ىلا سمخ

 هعم لماعتلا نكل  120-  ىلا 100-  نم ةرارحلا ةجرد يلخب هيف يشا تيطح ول  liquid nitrogen لا
 ةنس 30 ل لصوتب  رثكاو يننس 10 نم ةجسنلاا ظفحب نكل ديلاا دمجب هنلا ديدش رذحب



4. Filtration

 Used for physically removing microbes and dust 
particles from solutions and gasses; often used to 
sterilize heat-sensitive solutions or to provide a 
sterilized air flow

 Depth filters: Thick porous filtration material (e.g., 
cellulose), Larger pores, Electrical charges trap cells

 Membrane filters: Small pore size (0.2 µm) to remove 
bacteria, Thin, eg. Nitrocellulose, nylon, polyvinylidene 
difluoride

 HEPA filters: High efficiency particulate air filters used 
in laminar flow biological safety cabinets

 هيف ميقعت لمعتبو ةدالما كسمتب يه يجيتب هيف ةدالما لخدب طسو نوكب/ اوهلا ميقعت

 ادبلما سفن ىلع ةرتلف ةزهجا يف ءالماو رتلف هيف يقلانب ةرايسلا فيكم: ةيمويلا انتايحب قيبطت 



5. Radiation
 Ultraviolet Radiation

 DNA absorbs ultraviolet radiation at 260 nm wavelength
 This causes damage to DNA in the form of thymine 

dimer mutations
 Useful for continuous disinfection of work surfaces, e.g. 

in biological safety cabinets
 Ionizing Radiation

 Gamma radiation produced by Cobalt-60 source
 Powerful sterilizing agent; penetrates and damages both 

DNA and protein; effective against both vegetative cells 
and spores

 Often used for sterilizing disposable plastic labware, e.g. 
petri dishes; as well as antibiotics, hormones, sutures, 
and other heat-sensitive materials

 ةببحم ريثك شم يه نكل يذأتب ام ةليلق تاعرج ىلع
 ناسنلال تارفطلا بيبست نم اًفوخ مادختسلال



Chemical Agents
1. Phenolics
2. Alcohols
3. Halogens
4. Heavy metals
5. Quaternary Ammonium Compounds
6. Aldehydes



1. Phenolics
 Aromatic organic 

compounds with attached -
OH

 Denature protein & disrupt 
membranes

 Commonly used as 
disinfectants (e.g. “Lysol”); 
are tuberculocidal, 
effective in presence of 
organic matter, remain on 
surfaces long after 
application

 ماعلا لمجلماب هلتق بعص هنلا ةيباجيا ياه

↳



2. Alcohols
 Ethanol; isopropanol; 

used at concentrations 
between 70 – 95%

 Denature proteins; 
disrupt membranes

 Kills vegetative cells of 
bacteria & fungi but not 
spores

 Used in disinfecting 
surfaces

%10 اهيف لوحكلا ةبسن هنلا ريثك لكشب ةلاعف شم نكل روطعلا اومدختسب اًنايحا يف



3. Halogens
 Act as oxidizing agents; oxidize proteins & other 

cellular components
 Chlorine compounds

 Used in disinfecting municiple water supplies 
 Sodium Hypochlorite (Chlorine Bleach) used at 10 -  

20% dilution as benchtop disinfectant
 Halazone tablets used by campers to disinfect water for 

drinking
 Iodine Compounds

 Used as antiseptics for cleansing skin surfaces and 
wounds

-
Jodine



4. Heavy Metals
 Mercury, silver, zinc, arsenic, copper ions
 Form precipitates with cell proteins
 At one time were frequently used medically as 

antiseptics but much of their use has been replaced by 
less toxic alternatives

 Examples: 1% silver nitrate was used as opthalmic 
drops in newborn infants to prevent gonorrhea; has 
been replaced by erythromycin or other antibiotics; 
copper sulfate used as algicide in swimming pools



5. Quaternary
Ammonium Compounds
 Quaternary ammonium compounds are cationic 

detergents
 Denature proteins and disrupt membranes
 Used as disinfectants and skin antiseptics
 Examples: cetylpyridinium chloride, benzalkonium 

chloride



6. Aldehydes
 Formaldehyde and gluteraldehyde
 React chemically with nucleic acid and protein, 

inactivating them
 Aqueous solutions can be used as disinfectants



Thank you…


