Skerilization & Disinbeckon

¥ Fith‘bj Rackeria ace o its sike: use Anbibiokics .

use Sterilization & disinleckion methodss .

¥ Delinitions :

# Sterilizakion: ki“irj all lorms of microomanisims. Including Backerial spores By Physicsl § Chemical  methads .

b Pmsical methods I Chemiaal methods
L Heal (moig, dry) I-Gaseous € liguid Chemicals
2 Radiation
& Fillrtion

|- Sterili zaftion of sugjaal nsheuments .
2. Sterili zeflion of Syringes .

3 Sterili zaflion of goves .

Y. gerilizaflion of Cotherers .

5. Sterilizadion of Culure media.

¥ DLsin’ccl—im : ki\litj mash (it nok all) Jorms o mi&oosmlsms Excapb Backerial spores By PhJsiad& Chemical methods .

b Phsical methods
. Moist heak

Ly below l00C (Pasheurizalion)
£PF 63 Yor 3Oomin .
¢ Ab 79C o 20 5cc.
+ Should be Pdlowed E,J rnoo-‘cl oool'»:j to Lok pake
o Lwourable. environment for hermophilic Rackera .

# Kills: — mJCobachrium huberculosis
- Brucilla abortus _ e prcioss.
- Salmondla _, cosc 1yphoid tor
- Coxiella burnethi - case 6t

L At lo0C Lor 20 min (Boih'vg)
£ Kills all waclahw Racheria
# used in EMergency (uhon s s ribed i)

¢ used Por disinbection of . - Glass .:Sjrin\j&s 6 saaicd inskruments .

ly Chemiaal methods

2. Radicfion

% Ultravioler rays (low penctrabion)
¢ Arhikcialy bom Merzury lamps
# Advanhagc : ack as Bactericidal (Kills Backeria)
# Disadvantaqe: Corci (causes cancer)
o ki Shald b edin el e
¥ used in:

Loperabion rom 1, Dryg ’illig cubicles
baurlae disinfickant 1, .Sakb cobinels

| DisinPechants : Chemical Substances thak oz used o acheive Disinfeckion. (T}\fj are Toxic) ( th,inWmedh}c, low lesels)



Chemical Methods o Disinbeckion
L u.s‘\:tj Disinfectonds of ditf leuels Chigh , inkermedinke  low)

4 H\ﬂ have Combinalion o achons on microbs includi:j | Oxidation 3. Cell wall & cell membrone. damacp
{ 2. Denalurakion 4. Breaks DOA
> thals wl:j usually e is Mo resishant for disinfectonks .qppasite
o Anbibiokics Hhak work on onc horget & thar is resisank for il

# levels of Disinfectants:

A. low level Disinfeckants : Kill most microbs Excepl Baclerial spams&,‘ldcobaclerium huberculosis .

L, examples: L usedin:
l. QM'Wn:rj ammonium Campou-ds : = Benzethonium Chlorde l. di.sinkdion o,- ’la:vs6 Blood sP‘tlls .
- Benzalkonium Chlorde

B Inkermediale level Disinfeckonts . Kil mask microbs Except Baclerial spores .

Ly examples:

I Alcohols 701 = # mechaniam of Killing : £ examples .
Ls Denaturakion 15 Ethanol € 1sopropanol 4 used as: Antisephic€ hand sanikizers
L, Membrane d“”“;‘J‘ Ly Methano! = very dangg s, Cause Blind ,dany‘mﬁmin,daﬁl

Ly Disruphion of lipid Conboining
# Act as Badeniidal , virucidal , Fgicidal

2. Phenols =  # mechaniem of Killing - % exomples - £ used in:
- bt 1 1y Denakurabion L, Phendl derivakives : - cresol ( bsol) L disinfection o} #loors & culture spills .
Ly Membrane d”“,‘j‘ - ChloroXJIcnol
S Bijuanide.s -« omples: ¥ used in
15 Chlorohexidine Ly mouth w\shirj
‘i- Hab‘jw = # mechanism of K:Il-.:j: & examples :
Ly Denaturalion Ly \odines : - Tinclure iodine (2% ipdine +2.47 80dium iodide in 50+ ethanol )
Ly Oxidakion — Béladine (Povidine +iodine)

¥#DBoth used as Skin antiseplics but Bekading s)-ronjcr.

L Floride  #in hooth paste



5. Hal\llj/'fcfals-. £ mechanism of Killng: ¥ &amples # Informalions :
L, Denaturation Ly Zinc, Copper , Vickle , Silver L Thﬁ have Ankimicrovial a.d'lull:,
L, Inhibition of enzymalic achiviy (zn, Cu, pi A9) > CuyZn, Ni used bo make doorknobs
Yo reduce Gonaminakion in hospitals .
L water aan be shored in Silver jugs
Fn(dm‘kibs.
L Thf] are Toxic lo humansEanimal
in_eacessive concenhrtions (T conc.)

'l.) con Cause (Bluii\-jr\aj Skin)

L Silver Nikrake Drops: gien to infanls
with Ophthalmia Neonakorum

* if pregrank waman had gonorher’ Gaused oy Neisseria

Jonorrhoene' backerict ~ the infechion wil loe arsmbed Fo
the bal\:j Cuusing Ophihalnia_nconakorum..)

L ZinC onide : bound in Calamine |okion

& Bab powder.

Kil mast microbs Except lovge  amount Baclerial spores. ~ can il y amount Baderial spores

4, act as Serilant in thiscase

Ly examples-
I. Chlorine 2. Sodium "ypOCMorﬂ—e (Sodium+Chlorine+omm)
L disinbictant for waler & éwimmirﬁ pools. Ly disinPiclant in homes £ hospitals , But its Corrosive

J"'CAIASC decolorizabion it puk with Clothes
" il used with mekals i+ can cause Cormesion
3 Wydroaen peroride (H:01)
L Anhsekic 4. Glul-arﬁldcl'wdc 27§ Peracitic Acid

L disinfictant Jor Contacl lens . L, Need Fo be used Por al0 hawrs bo Jd h:‘jh lee) disinPeckion .

* Anh.scphas ki“ig mosk (it not ai) Jorms o microomanisms Excepr Backerial spores with  Non- kotic maerials (canloe used on livine Fissue)

o same as disinbeckion with dibonce thal angptic is Don-tosic. wwie. disilakonts o toric

* Germicide : HJanlr Hhal dc.shfj microorgarisms. , and i¥s name according ko where k> used & what it Kils -
Ly Bachiricide :kils Rackria

Ly Virucide - kils viues

L Fwnicidc Kils han

$ Can o-d— AS: _, sterilank it acheived sherilizalion (killg mchdl'm Baderial spores)
s Disinfectant- it acheived disinbection (ki\ln:j Excgol Badenal spores)
- Anlisephic it acheived disinbeckion bt iFs Aok Toxic .



#-Cleanina'- removal of eorc:jn walerial By waler & soap .
# precede Disinleckion and skerilizabion (iHs o pre-reguesh Yor them)

# Decontominakion: Redickon of mcroryonisms to a leucl ok which ihams oz sofe o handle. and con e uscd:
# includes:
L Clamivg ~y Decontaminclion By wwober and s00p
Ly Disinbechion , Deconominabion win pucs rwensy

Ly srenli zoHon ~y Deconluminalion with Kilng ey uen . spoes

¥PL2 ~ Coh]’inuiv:? sl-cri\iu.@ion methods )
¥ pbsioal mehods of Slerilizakion :

. Moist Heat Aoove 108C (Autoclave)

Ly Rasic Mechanism: Hz0 boild by heal 5 release skeam s steam Condensed € then 3malf, pressurc on wator y due to & pressure waler Temp will
increase above 106¢ _, acheive erilizabion.

L —Bpes ol Auboclaves:
\. The Convenkiona! aukoclave (old one):
¥ Components : 1. Conlainer Hak has waler inside with eleckrical Jeild loheut waber, Also, i+ canbains air aloove..
2. Shall to pul the dbjeck we wank ko sterilize on it & i¥s porus fo allow the sheam bo pass Harouy it
3. pressure gauge: o measure Pressure.
4 1d: the Cover 5. saleby ualve

6. Discharge lop: valic ol rleases the air.

¥ w0fki27 principle ot this AukClave: elechrical power Heabs up waker & ool it Salkr b°il"3 Sheam is released yinside Hhe Conhainer there
is air e released steam pushes up the air tom H\chlu:ner&Jd- it ol by the
dischgc tap (value) Fill skeam is remaining oub in the Container (replaces all He air),then ualues
closc _; Steam remains L condenses chvloommk& pressure. on the waker &as a resulk
waler Temp increases above lod’c

4‘.) Raaohz»j 12I°C Ak 2atm pressure within 20 min . it pressue get mcressed to Sobm, Temp
1Each 134 in 6 min (igh bomp in Short hme) buk bis is

dangorus 50 thay g back o Hhe 2abm £ its sullecient to
acheive stevlizakio.

63
2. Prevacuum awkoclave (new, developed) c() :

the chamber before steam is introduced, usually by creating a vacuum. By

‘36"""\3 dlsplmw, au‘.och'm - uses m ‘runaxlem-l m&replad.s e air withil. eliminating air first, the steam can reach all surfaces of the load quickly and

effectively, leading to faster and more thorough sterilization.

. Prevacuum Autoclave: This modern type of autoclave removes air from

2. Gravity Displacement Autoclave: In this type, steam enters the chamber
from an external source and naturally rises to the top, gradually pushing the air
downwards and out of the chamber through a vent. Steam is less dense than
air at the same temperature, so it fills the chamber from the top down. This

L.) mcomnl>m 0?’ kl”’:‘j . I Dem,l-um}lon QCO@UJGEIM process effectively displaces the air with steam, but it takes a bit longer than

the prevacuum method to achieve complete sterilization.

The key to both methods is moist heat above 100°C, which denatures proteins
in microorganisms, killing them and ensuring sterilization.

Ly used Por skerilizakion o+ I. Surjical inskruments § dressings .
2. Bed linen .
3- CoHonl gouse .



L Aduankages: ) Lakk heak 8o it has high pochrabion Ldisaduankages: 1 ok suitable far heak sosikive objecs.

2. Non-Toric 2 slerilized objects remoin moisk
- d l i 4” i ins mois! - _swaler mi
3 Rapa (Oh J 20 mins) Spuaﬂj a‘@'a& trurork 5 ,,m:y.hfwmnéwd(ﬁ¥ﬁis

iF had Oy vechnipiE it an be wed
Obher wise. oher metheds moe. preurable Jor
sugaal inshmods

L, Methods bor monil—oriv:j o} Skeam slerilizer ( How ko make swe i acheived sterilizabion Corvechiy)
. Mechanical Indicakors: tells Temp pressure ime 80 we kaos it shorlicabion achsied or K.
2. Chemicol Indicators : use ilter popar vith certain Chamiads onii- (colortess beba) —y put i in audoclauc, it cdlor Charged i} means Sterization has been acheied -
3 Gio\ﬂiod Indicalors : use with He dojecd- a Spore bomivg) bhackia, Hen inko aulodlave., aller it bnished - bake i€ do subculhue i} Hhe. Backia gres His means Serleatn

wereik acheived it Skt Jru.o,l'his means Skerlizalion has loeen acheived. ej of Backeria Con oeuwsed s rg;algjml indicaor: ¥Geokacillus
S’-mro”\mqﬂﬂu

2. Dﬂ Heal

L /M&Hlod& oa Dg \'\caﬂ' :
l. |VlC8him.t’ioh'. Bumit\j ot Contaminabion Malerials.

2. Oirzck Home = used to sherlee \oops Uochre Cullwing) € poinks of Forceps.
Ly Should reach(Red Flame) ~» once iHs reached this means Sterilizakion was ocheived .

3. Hot air Oven: acheive Sherilizallion o 2 deqrees: — Ak 160 bor D hes.

_AF170C bor | hr

2used Yor shevilizabion o L Glass-ware 2 Sugiml inshruments. (s Mothod prebered over oubocla )
3 Oils Y. Poders
# Adaniesgs . 1 Non-Foxic . # Disaduantases: | Slow heal penchtion
2. Inexpensive . 2. Time Consuming -
3. Non- corrosive - 3. Nob suibable bor heat Sensikve dsiyects.

3. Radiation : Emiteed brom Radioactive Cobull 60~ Release ( Gnmmmjs)
L> mechanism of Killing - Breaks DAA .
L used in: \~Jloue> 2. Cathelers 3. Sugical suhues

“. Fillrakion- Remoue Picroorsmnisms Yo Biological Huids . €9- Plasma ; Serum , hamoncs ond Vitomins
Ls Hhese Fillers has pores with dit sizes bo rzhain microorganisms while. allowing Huids to pass. vough .

P Fil—mhovn pembranes usually made ol - Cellulose nikrake 6 pob.sl-cr.

L”mlvm momborans ore layers used bo Filkor ok
Povrticles 5Mlauaﬁminus ,P,.@ hawe porzs Hak allow Huid
fo poss ?’M‘Uh louk brop larger porlicles. or oganism

¥ ee are vinus lillkers as el Hal has very biny pores o b Uiruics s Hhefte vory amal insize.
« HEPA ("Uh o'lcu'ma parlile arvesters) used in : operakion room &Dng’illiv cubicles -



¥ Chemical mehhods of Slerilization -

1. Gasuous Chemicals :

L) plﬁéma JGS sherilizers : # Plasma: Jas exposed b rudiation [ Jol ionized Pormin _j Cloud o Joses with ions€ elechans _, Can ack as sherilizer.
(ionized gus)
L) lvpcs
1 Wn perotide ges skerilizer

| Mechanism | Liquid hydrogen peroxide gas

| Kill all organism

2 EHldm axidc Ja& Skerilizabion | Injected under pressure | | release Free radical }I

L highly lebhal AlKalali b ﬁ
9 *?:? ﬂ"gm e N

*Ihm cxpos.ed toEo al—SS’C For 3-6hrs | Into the chamber

-Im Evaporatmg H,0, PT
A IJ roin radiobion on i +Killsin Zways: 6

then s aeraked bor -2 hrs ko remone S ety f/

OU l—ma: d" H‘C Jﬂé LD'SMJW"@«'- = hakes long bme) 1. Hydrogen Peroxide Gas Plasma:

Mechanism: Hydrogen peroxide gas is converted into a plasma state by
applying an electric field, which ionizes the gas, creating free radicals and reactive
particles. These reactive particles can destroy microorganisms by disrupting cellular
components such as DNA, proteins, and cell walls.

. . AR ; = )
3 pcmal-,c aad Skerilizakion ( &d— S‘Gf\lml' o) 2. Ethylene Oxide Gas Sterization:
Mechanism: Ethylene oxide gas sterilizes by alkylating the amino, carboxyl,
and hydroxyl groups in proteins and DNA of microorganisms. This process prevents
. . . . . cells from reproducing and functioning, leading to cell death. Ethylene oxide is
L Peracelic Acid ges Composed ob: Acelic Acid + thr?jcn peroride

effective but requires aeration after sterilization, as it can be toxic to humans.

L} m‘dlan'sm‘ l- W"‘“mj‘lo’l 2. OM&“OVI (‘nym) 3. DiSHAP,' a" m" ? Peracetic Acid Gas Sterilization:

Mechanism: Peracetic acid is a strong oxidizer, and in its gaseous form, it
reacts with essential cell components of microorganisms, including enzymes and
structural proteins, which leads to cell death. It’s effective for sterilizing sensitive
equipment, especially in medical settings.

In summary, plasma gas steriizers use reactive particles generated by ionizing gases,

L) used por R Hml, SMEIHW dc"‘-w,‘j : ) Pl”"lc 2 |° es 3 Ar"‘hm creating plasma. These reactive particles then kill microorganisms through chemical

reactions with cellular components, ensuring effective sterilization.

L))qduanlaac.sz b Mon-Toxic . L disaduanhac‘s - bakes Much lime  Tokal tHime ob Skerilizakion gydle is Abod 50 min.
2.suitable for heak sensitive objecks.

2 Lic;uid Chemicals :

Ly Upes-
\. Perocekic acid Uiquid) & Gluboraldehyde 27.. Consicered High leel disinleckank s it used bor (20 mins.
Considered Sterilank ~, it used Por (10 hrs.



