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® Spoilage refers fo the pooess by which a maJemaJ . Subslance  or
pmdw_:% bewmes unscable Or unfit for its infended puipose

® Now, Phamaceuhal Spoilage fefers o the deﬂmdahbn or delerioialion
of phamaceutical ploduct  ovel time | Iemj'ncd, fo decrease in their
effechiveness ,  sfely ond  quality .

o onilac&e often fesuts 10 €conomical los and poses  pofenhiol  heolth
or sn.Feh, nisks , especially In food € Phamaceshca] —produds.

Tupes OF SPOILAGE

I SPOILAGE |
l .

MICROBIAL SPOILAGE NON- MicROBIAL SPOILAGE

- Physial Spﬁiluﬂe
- Chemial Spoilaae
- Enzymalic - Spolage
- Other Spoﬂagc
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@ MucrosiaL SPOILAGE

® Miciobiol Spoilage fefers 1o dquadahbn of food, bevaiages or
Pharmaceuhcl P?(oduds (aused bl'! growth and metabkc ~ achvty of
micfoorﬂmfsm such 08 badeia, mouds or yeosts .

® These Micfooigamsms break down the @mponents of the  product.
leoding. fo changes in terure , olor, Amel foste and  safety .
often rendem'nﬂ. the item unsuitable for @nsumphon or use

® Bomple: Moldy Bread wsed by Fungi

(® _Non - MicROBIAL SPOILRGIE

® Non - Micobiol Spoilage fefes, fo degradalion of * food or products
Coused by Physicdl chemical o5 _envionmentol fackws | riher
than b-.’ the ac’duiw of mltmorgan'&ms.

® Thiz type of Spoilage Offen fesultsin changes fo fertue . apperrance.
flowour or nuhttionall - Guality. and  @n ferder  items  unauitable for
ongumphon Of - U2 .

® Tt @an be subdivided Inlo fﬁllowina. fypes

©@ Physicl  Spilage

@ (hemial Spoilage

© Enzymac  Spolage

@ Other Spailage
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@ Physial Spoilage

® Physicl Spoillage refers fo clegradalion of food or phamacedicol producs
consed bt, phﬂy‘cal facoss auch as  mehnicl damgc . Impwoper
2bomge of envionmentol condiions

o Phq&r‘mj s,l)ﬂage does ot Tnuolve mlbroolganigms bt @n Moke
products  More  Suscephible fo Micwbiad - contaminafion .

* Bomple Damage o Packaging allows exposwe fo air, moshue

or  Contaminanis .

® _Chemial Spoilage

® (Chemical Spoilage refers to the deteriorakion of - foad ', bevamges
or pharmoceutical producs  cused by chemica) feackons .

Tt oflen indudes oxidalion , hydolysis of produds .

® Rancidity in ols , discoloralion of ~potabves or bananc ofter - cuting
are some common examples Of Cheminl  Spoilage.

® Chemical Spoilage oOffen lead 7o undesivable changes 1n cobor |
often mah‘rrg. ‘Eﬁ proaucr unfit for @ngumpfion or Uce.

© __ Enzymalhic S_milage

o Enzymolic Spoilage  fefers fo the depadalion of food used by
the natusal adiwh}; of enzymes present in food self.

® Enzymes are  biological @falysts thet reﬂufak vanous  biochemiaal
feactions, , but their achuty a@n lead fo undesivble changes in
food quolih{ . auch as textwe, flawow , @lor or nukikional Volue .

o Example ° Breakdown of  Protein by Floteage  emzyme .
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@ Others Spoiluge

* Spalage by ofher fockss involues extemal or environmentol ggents
that lhdirecﬂq affect the  quality ,saFety or usabillty of a procluct

® Tt often ocws due fo inseds | fodents, birds and other animals
I?sulh‘nfa_ chanﬁe in @lor, odour € chemica] nature .
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| Factors AFFECTING MICROBIAL SPOILAGE |

There are varous fadoss which @n affed  Microbial Spoilage of
Phamaceuhal Producks such as -

Types € sSize of Microbe .

Nuttional  Fachss

I\ ater

Storage  Temperature

pH

ﬂ]dtugc Desfgm‘n

'S’romge (Ondlihions,

@ _Types £ Size Of Miciobe

o Types 2 ske of micobe signifiantly affed the micobial spoilage.

® Different types of mrtroogo.m‘ms such a2 badena, mad , yeast
hove different mehanism —of adion  in Spailaﬂe,

o Mode 2uch o ﬂspagilu-s £ fenicillium @n gow o Awfoces €
podue myootorins , which @n be foxic © humans and animaly .

o Smaller miciabes ilike bacteria and Vituses , @n penefrate  deeper
i @od Hesues, @uaing. Mose ertensive Spoilage .

® lorger mioobes like molds € yewsts , fend to gow on  swfaces
(auging Vible  Spuilage. .

(@ _Nuhitiona) Fackrs

@ Mfcroof(&amgmg feguites nulttion for enerqy €  pooliferahion .

o The presence of nuiments llke rbohydrates, pwkeing and
vitaming in the fomulation @n  suppost mioobial gt .
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® Water

® Miwobiol owth , especially  badkesia  ond ﬂmEjJ', i favosed |n
psoduds  with hn‘gher waler @ntent-

® (reams , Oitments and ligud fomulaons are mose Prone h
Micubial ontaminalion than dry powders ov toblefs .

@ Shrage Tempera]we
e The fomuchone n be aficed by Micoorgonisms b he
Temperature fange of 920°C to 60°C
® Strage in dep free oF -20°C Is podered fo pomene fhe
preparation fiom  Micioorgamiss
® (oter for Tnjetion is St at 8rc befose pgpatalion o
minimize  badesol ﬂlbu}{h and *o pevent  badenal adr'uﬂt/.

©_pH_

o Hu'r:morgami_a.ms hwe specific pH ranges in which they goow best,

e Moy bodesia gow af neutol pH . whic ﬁmai ey grow in
more _ deidic  soluhons

® Exvemes Of pH generally prevent micobial ok

© fudagig D

® Impropei pacaging, , 2uch a8 cradg of lecke In packaging. , @n
expoce.  phamaceshea]  prdicts fo enionmenta| - conlaminants, - [eacling,
fo micobiol Spo‘lluge.

e Muli dose @nhainers Ore generally More Sisephitie £ micobia)
ntaminahon .
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@ S’foruge (Onditions

® Improper shrage conditions 2uch 0% high  humidity ~or Temperature
fuctuahions, , an  promote  microbial - growth .

® Oxygen exposwe @n onhible o both  chemia) deﬂradah‘on anc!
Micobial Contaminalion , especially in  produds  stoved  without  Peoper
Seals. _
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| Sources OF MicrosiaL CONTAMINATION I

There @n be various souies of Miciobial (ntamination in  phamacadial
produds a2 follows :

Raw Matewal

Albosne  Parhicles

Ferconne!

Cquipren

INater Systems

ASCEPHC Proexi

S+orage (onditions

@® Row Matenal

e Row Maferialz like oclive phamacuhal fhgedients , excipients
can ahtract ml*anorﬁaniym i not propery zourced , Shed
ov  handled .

* (Dntaminahon @n- Owur dun'ma_ the trangfer , Luetghrhg, and
mixn'n% of mw malerialg .

@ Airboime__Farhides
Dust , spores and other mictoorganiams n be  preent i the
air and sele on expwed Sutfaes or produds.

(@) FPersonnel

e Human skin , hair and fepiolosy tad @n ad ar a fure
of miaoorganiﬂns, epeciclly in non- Stesle envionments .
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@ _Equipment
o l“lanufudu’oin% Eqw'pma't!:s , IF not propesly cleaned and sanitized ,
@n le’ a major Mle in  antaminahon of  Phamaceuhals .

© _Water Systems
o (ontaminated waker used for clearﬁn%, rrnsingL or prduct fomulation
con  intoduce micmorgamgms.

@__ Ascephic Processin
o Tmproper aeplic ~technicues dmﬂﬂ. the Hlllna_ « sealing. of
Stevlle products @ Intoduce mncmorﬁmiﬁms.

@ _Stornge (onditons
o Tmproper storage @ndihons , &uch ag high humickty o
temperoture  flucucions . @n  promote - Midobial - growth .
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Tvees OF MicroBIAL CONTAMINANTS

Microbial Spoilage in phamaceutials , food and oher produds s
cwsed by vanous ypes of mfcroorganl'sms, aich with different
Charadensics and  effeds .

(D BacTeriA
e They are single - Glled microorganiems that  fepoduce  quickly
under foworoble nditions -
® Some most common baderiol Contaminanks are as follows
o Pudomonas spp © Frequentiy found in woler and dqueous
phamaceuhical fosmulalions , casing, poilage.
* Klebsiela spp: They @n gow n o) and  hopical “products

leading. fo SPOilﬂﬂe and confaminahon |
e Staphylooaus spp - mﬁ; a@n enlamnafe prduds -Hnmuﬂh human
handll'nﬂ_ and poor - hygiene .

@ FunGT

o They are muficelular -molds and unicelllar et that Qrw in
wam , moist and nuhent fich envionments.

e .ﬂ']&’ are Capoble Of growinﬂ in low pH 2 fow waker adiviky .

@ Spore FORMING MICROORGIANISMS

o Theq produce  spores that are hlghly fesiskant o heat and

disinfectants .
o They an suvive in advese @ndiions and geminafe when faoratle

onditiona  vetum .
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@ ALGAE

° Tneq are phohsqniheﬁc ml'dwrﬂanm found In waler aydemd
used duvin manufadtrﬂir?-

o M are fare bub possible ontaminants i Phamnaceuhl  waodles
Rystems or liguid  formuloions .

(® Protozon

® They are Sl‘fﬂlc- @lled organisms that are less common In
spolage.  bub N Cbnfamingl?: water Aystems .
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AssessMENT OF MicroBiAL (ONTAMINATION
& SPOWLAGE

* Assessing. mictobial contaminaion € spoilage in Phamaceuhical
prduds ks crucial fo enswe thar sofely , efficary € shelf life.

® Uanous methods are employed 1o deted and quankify  microbia
presence s follows

(@ _PHusicaL OR CHeMicAL TNDICATORS

e Changes in prduct's physica) or Chemiail properfies "(an signal
microbial Soilage.- |

e Tndicalowe include alleralions in Viscosity , pH , emulsion  Stability
ond 2wface adiity .

@ _MicrogiaL Lt _TEST
o They are ) ®  enumerate and Identfy mu'cmarﬁanigmg
in non - Stedle products ensuz:ing, they Meet acelable
micobiological  standards.
o These tests typically involve :
@ Totol Aerobic Microbial (ount
® Total Yeact € Mold Gunt
© Speified Mlbmorganisms Ted?'n&
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) _SteRuTY TESTING

* For producs requied b be stewle , suh as Injecables and
Ophthalmic solutions , stedllity et enfioms e ahcence  of
Viable micomaniams .

¢ Tt mainly involve fwo Methods -

@ Dired Inoarahon

® Membrane Ritmhon.

@ __EnviroN MENTAL MONITORING:

* Regular monihm‘nﬂ_ of the manufhcbz?in& envionment f'nduu::h‘ma1
air, ufaces and  peromne] helps - Idenhfying, . potenial - Zowces
of  contaminahion .
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® & & ® % 8 & 9

= R

PrESERVATIVES

Preservatives are chemical agents incorporated info  Phammacedtical
Formulahong o prevent mictobial - @ntaminakon and proliferahon
dunng_ manufadunn  Sorage and U .

paimary fole fS fo maintain the stesility , sofety , eficacy
and Stabﬂl!q of he Prodm- bg |nhrbihh9. or desffoumg,
Microorganisms 8uch as Badlenia | Emgl € Molds .
Pre:s-cs:rﬁl1 Ves are especua!h, aiteal In muh - dose fomulahons, |
aqueous  pseparationg and  procucks  that afe  exposee] fo
environment olunnca. use .

Toear CuArRAcTERISTCS OF PRESERUATVES

ghoud have a brad (&pechym  Anhimicobiol  Achivity .
ghoud be  Nop-“foxic o humans .

showd “be ‘phygically £ chemically stale .

ghowd \not reacts with APT , Excipients or packaging. malerial .
ghould be effecive oF low conentrhons .
should be Non- Volahle .

Zhowd have fapid Qchion .

ghould be (ost - effective € readily auailable
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Tures OF PReSERVATIVES

On the bagss of chemical nalure € mechaniam of adhon , Preeruatives
@n be clasified 08 follows :

(@D AnTMicrogIAL PRESERUATVES

These Gie the preservatives that prevent the growth of bactena,
ﬁmgl and molds in phamaceubcl products by

® (el membrone disruphon

® Protein denaturation

® Tnhibiion of nucleic acid &ynthesis

-"16*-{ an be furher subdivided Ik fbﬂowu‘ng_ hpes:

@ _Parabens © o Examples * Methylparaben , Propylparaben -
* They are effechive against fing < some badenq
* They are @mmonly used in 2yrps , (Teams < ointments.

® Omanic Adds : ® Examples * Benzoic Adad . Sorbic Acd efc.
) o They are puimmiy effective in addic fosmulahions, .

© Alohols - * Examples * Ethanol , Benzyl Alcohol etc.
* They have bioad Zpectrum adiity -
o They are common in oral , ijectable € fopiccd
fomulations, .

@ Quatemary Ammonium (mpounds * © Examples * Benzkonium Chioside .
. Thaf are effective agmh,&{'
Giram- positive badena £ ﬁmﬁu
* (ommon in Ophthalmic anc|
Nasal preparmhons .
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@ Phenoic (ompounds * e Examples  Phenol , Chlorocresol €tc.
| ® Theq have broad Speclrum antimicrobial
achon .
* They are used in Creams, Ointments
and Vaaines .

(@ ANTIOXIDANT PRESERVATIVES

* _fhf:‘l; poevent the phasmaceuhcol Procluds fsom Oxidative  clegraciahon .
which @n ulimolely lead fo miciobied growkh .
® Exomples © Butylaled Hydioxyfoluene Butylated - Hydroxyanisole .
Asasbic  Add ete.
o They are @mmonly used in lipid- based fowmuldions, .

(@ _CHEIATING AGENTS

o They bind (it mefol fons in- fosmulation , preventing. helr
use. by Mmicroorganisma for gowh and mefabolism .

o Evamples - Disdium FEdefale (EDTA) .

o They are Offen ued n ombnahon With other F'aesemh'ues
fo enhane their efficay.
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CirssicAmon BAsep ON  Source

(© Noatwal Preseruahves : These presenvaives ase oblaingd by natuc
Soures that are plant . minew! < anima
2ources efc. ex: Neem Oil , lemon ek

@ _Atifiiol _Precervalives - They are puepare by chemicol  ayrhesis 2
Octive aH.m'nal- Uamoul msuroorgamhm& of
small  Concentrahon . ex ¢ Benzoodes, Nitiites.

FacTors AfrFectnG EFricacy OF Pnsssgunnuss
There are’ various face® which @n offect the  effcacy of Feserualives
as follows :

® Type OF Maoorganism * Different microorganiams have Uarying, levels
B oF &lscqaﬁbilifqﬂﬂl chifferent PF@ENC%‘]IUQS.

o (onentighon = Too low can be ineffechve while

foo hlgh oud be toxic .

o pH : The pH of the produdt can sfgnfﬁ"canﬂtf Impact plezenahve
effcacy , some preservatives are more effective ot certrun

e o

o Tncompalobiity  Ceroin excipients in the Rwmulation can iteract ity
Preservatives , reducing. heir effediveness
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EvAawATION OF MicroBIAL STABwITY OF
FORMULATIONS

. Ensuﬂn% the microbial stabirty of Pharmacuhiel  fomulafion2
ls cuaol fo maintain thelr safely, efiacy and  hell life

o Thiz process (nvolves evaluahing, the fosmalation's  ability o
wist micobial  contaminalion “and  proliferafion  over  fime..

* A key method for thia asesment & the Presewahue Effcacy
Test CPeEM , aleo known 08 Antimicrobiad Effechivenese Test

PreseruaTvE  EFFicacy Test
A freevahve Effoy Test , ako known 0s an Anhmicrobial
Effechuenes Test , I3 a cribicol  pooeecure  used fo evalute
he effechveness OF Precerualives in  Phamoceuhcals ,  Casmehis
and Pelmﬂal e  products .

Procedure
o Tnoculalion : The product 18 inowlated with specified neentralions
of fest mfcfmr%anllsms , Including. badeng ( Staphylowaus
aureus, , Eschenchia (oli . Pseudomonas qeruafnosq) ;
Yeast ( @ndida albicnz) £ mold ( Aspergillus
brasiliensis )

o Thabakon * The inoculated produd R Sloved under conholled
@nditions  for a  poedetermined  pesiad , fypically 98

Cays
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. Samph'n%: At specific intervals Ceq-, 7,14 € 9 days)
20mples are  faken fo delermine the number of
Ulable ml'cronrﬂanm pnmr :

® Pualughon - The redudion in Microbia) unls Over fime 1%

andlyzed fo oses he effectiveness of  preseruahive
alstem .

VIDEOS : () IMPERFECT PHARMACY



® Animal Cell Cultue is a ’rechnri:'ue where animal cells are grown
and mabtained under @nimlled  labosalosy  @nditions |, allowm%
reseoicher o sludy cellular  behawiouss, ?wch’on& and  fesponges
in Q Cntrolled environment .

® Tt iz a fundamento) fechnique in biological € medliol  feseouch -
involving, the mainkunance and c&mwm of animal cells
oukide  ther nalwal envionment under @nllled  condifions .

kKev PrRwcipLes OF AnimAL Cewe CULTURE

O _Asceptic Tethnigues

o Mainfaim‘n% a steile enipnment 1 ucal 1o Premnt ontaminalion
from badena ,Fargi or Other mfd'aorganiams that @n @mpromise
the cullwe .

@ (ultwe Medium

o The cultwe medium provides he essentia] Nuients , growth fachme
and physical  2upport fos @ guouth

o Tt typally indudes

- Rogd Hedium

- Serum

Anlibiohics
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3 _Giowh Fachws

® These proteing 2hmulate  cell PmliFera}ion and differenfiahion
® (ommon qoowth fachsy (ncude -

= Temperatwe * Typically 37*C

= pH - Around -4

= Humidily : Showd be hn’gh

GreNerAL Procepure For Cewt CulurE |

Preparation Of Cuttwe Medig
¥
Tsolahon OF (@lls
4
Sterlizalion and Asceptic  Techniques
4
Seding_ Cells
v
Tnapahon
¥
Monitowing And Maintainance
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Tuees OF Cew CuLwre
Cell Gottwes con be clasified as follows :
@ Primary Cell Cullure

I: Adherent (el Gulture
Sugpension (el Culture

@ Secondary (el (ulture
® Cell Lines

Rite @Il Lines
nhnuous Cell Lines

@ PrmMARY Ce (uLture

o Pn‘qu Gl Cullure fefers fo he proocess of fsolahhg_ cells
directly  from iing, e (eg+ 0gan . blood k) and " growing,
hem In o @niolled Orfical envionment . Buch o8 ihwe disk |

® Thee cellc retains many of the characesdics and funchons
of  their fissues of on‘glh ; Makfn?_ them highly - valuable £y
biologial € Medic) fesaurch .

o T+ i¢ futher subdivided jafo fwo fgpes .

@ Adherent (dl Gihve

® Suspension Cell Cullure

@ Adnerent Gl Gitwe o These @ls altached fo the swface of the

Culure  flask .
° -ﬂ'm’ fequiire reﬂulm femoval OF old media

and feplaement with flesh media 1o
maintadn  proper gmuﬂh .
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® _Sucpension Gl Giltwre * ¢ These cella dloes ot get altached o
the swlae of culhwe flosk |
* They ore foeely auspendec] fn- culture medium.

010 00]0.C

@) _SewnoAry Ceu (uTURE

o Secondary @l Qultwre Nappens uhen cells fom a primary cullure
are moved to @ new container with fiesh nubnents o keep Smm'r?\

o Thic is done affer the celic have grown enough in he fiss}
dich and need More spoce or belter ndrtons .

o T helpe remove unwonted celle ,makrng. the cullwre More
unism and ensier o wotk O experiments O Shdies
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@ Cew lmes

o (ell lies are animol cullwes that cn be pmpagufa:l £ maintainec)
in vilo under nholled condliions .

® Thee @lis are derved fom Pﬁmaﬂ; @l cullwes and @ elther
hove a finite o5 conlinuous lifspan  clepending, on heir  origin
£ ¢ Stability .

o Tﬁcyggi further rhfguhdl'ufd@l iy two types -

@ Finike Cell lines

® (onhinuoug Gl lines. .

@ _Finite_Gll Lines :* @l lines thal have a limited Iifespan and
divide only a finte nNumber of fimes .
* They are generally uced for Shulies  fequini
(k:lya with nomal characterisice  and If'mikj
genehic alterahons ,

® (ontinuous (ll Lines © o @l lines that have undago fransfosmation
(either spontoneous O induced) and @n
divide indef?nikh,
* They are used extendively in Cancer feseach,
fecombinant  profein  procuchon and  vaccing

development .
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ArPucaTioN OF Cew CuLTurE

e (el clture fnuolves gmwmg. @z In a conlolled environment ouksid <
thelr natwal hing, -

¢ Thic 1&:hm‘o‘uc is exenhal I the Phamaca)h'caJ Indusiy and  resaarch
for severs] reaong .

@ Dru%L Testing
o Before l"#eun.!_‘:j drugg are gjiven o humans , Scienhst fest them on
ltwred cells fo s iF they wosk € o chak for hamfid effects.

e This help to enare ety and efficasy of the produdz /clngs .

@ _Vacine Development
o To moke vaccines , certuin Viruses peed fo be grown in lasge

amounts -
* (utwed els provide o plae for these viruses fo mukiply , which

Is orucial for pmdudn% vaccines agcuhg} diease ke fiu € polio .

® th:lgﬂng Disense
o Resauchern e @l qullures to undergtand how diease affed cells
® By obcesing infected ells , they cn lean how clisease develop

and find wal;éhhm}%em.

@ _ProducingTmpost Proteins

o Some tt‘ml freatment s reqw're specific pmb'n&,

o Senhst @n ublze chued ek fo proclice these proleins. 1h ’aua/\
kg , which 12 (mpostant for crenh??, therapies  like  Tnsulin

fos diabeles .



© Reducl‘n& Animal Teshng

] :
¢ By u*s.hmcnr cell collures , fesarchers (an corduck many expenments
withowt ° Inuoluing. animals .
® Thiz appwoch iz more ethical and ofien poovides  Quideer resulls .
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