~UNZT 39 5

————— S

B fype.s nf" Pha'S‘Hac,@.u-hc,al“ «5;0011‘-':7

6 oilage . O ka'ﬁ‘mar_ﬁ_u%ca.fu ﬁ‘ﬂﬁﬂuﬂffﬂ
| C{."ﬁ‘f &\7 q-f;‘e,q- Tt:g,}gﬁe,& as the - CH&T‘{?QLS :'n; _
- ke PR sical - and. ChEH:CaL. -}:h& w13
i ;'D*E‘ope:s*i-:e.s :zz Such Q. . a Ihat L - -

.._____-f-o't:muf&%or: th;f-'tv!'!'ys -f-10ﬁ Q’?’?"ﬁﬁc’y ¥
_os  Stabllh, i 18 a Lotod - and. ¢ btk T

-—.}O'S"Mu{a%n 5 Mo Su?{-abfa, o Use.

* TThe-se. _m:‘a. :.SQ_uQ..'E‘CL(. %ac;!-oﬂ; -an:.t_ Cuu;se,

e o L i G T \I"' A ——
|
i
|
|

T .Pb?l‘s.t?c_o.! A C«hﬂr»u"c.oﬂ | H—‘am bfo_( :
| o 5P0:Lu e due, 4o élao:[ e due 4o ..SP{}L o due to
i ph .sf.é:li octoss cherf¥al €k _ContaMination
._Llf,e,_ heat, AOmMp. _Uke. O)chia}m_n —2 Cm/v MU CED b gj
;,J.mPomhan e . teducton, _cou’ie., Fun &
ST __(on; éﬁf-_s phtﬂoy.‘hﬁ bactesiay -

AT LL[IQA_Q:}‘C‘

P OIS S e,

-:u: Mm:ﬁ‘ﬂb:al cSPm[cwe, o

e

{ * Micsobiod spoila e_,_uciuie_:i:be._m Contamimakon . —
_of __phasmoceu fcol _psoducdks  %h the aulsobes -
ohich tea&iﬁmi%a__a 'ng._pﬁmlumk___,
o oy B e Dsug So+1e+y Q"‘JCQ ?}ua_b-f-\,- 5 Qﬂ& neE

m-tenp_ﬂar]‘] —m-ro quj_/ _ g W p —

- R
e S = 8 —— - —

i e TR e s Sl . Lo 2 o

WWW, F'EI"I'IIXEdLIGEIttDn in

- . : o T —— L ——— L

Scanned by CamScanner



T ——
-___'“_‘—-——-—n_._ ——

— ———
e

* ’T‘}P% O Mieso 0:41 —Spail de. 0% Phcrma.c..euhaaf.&
- ‘ﬁ. ) elj{(}' E-'Q-:E 1/
Wipiigge ol Sploge ehanitol gpilgge .

wamm&meSWMae p——

- Tﬂ-m’—thz;i cfﬂnda Qf ‘Sﬂm ch "“ELE:S‘LME. _.5!21:10
----—-C&H"" ----;"35‘1 s aﬁ___f:ausecﬂ__ by  ~d cﬂ‘cbaﬂ.{ :
_Cells Cl'ﬂf-( Vdue 4o thege Lb&nn_/ﬁz the '

___].Jbu‘s.u_ai_. {DEDPG_*S‘hE,s Qi also _UQQ_{-_S a{Jce;S“C-:\.;

h — {

o Hhus 5 C&UQCQ P&?rﬁrm—_cjlg__ LC—‘:'-(—-—LSLP-C‘LLLC:jQ._.________
_1}—\;:&5&. J'ﬁ"ﬂmt‘;—._“-_. - e

e —
e —

—U—n————r«t:hl_xﬁ_{flﬁc)i o1 Spoilage micxohial Ceu _-lmﬂmca
e visthle laves oueN _theo Sus4ace._ 0Oz
_m__fnhc;sb-{a_c;e.u%cgﬂ oﬁgﬂu(ﬂhaﬂ\s-_*_rﬁ' .____ECL (o N o =) SR
m_..,_:'f:j)E._.._P‘E‘_Q‘S@.nQP_ C}_-(_.__UEIL"E‘DELO_Q_ _oceotl QQD___}AQL_._-.. T

.__cfecw(7 _Seen 57 HQF@.& fél?e;s

a¢immfahan, e .mm_'fj_

o,

. coloys changes occuw due 4o alteraton oy
o ﬁc-di-tpnnanf& Echa.i NCFuse. 0?; ‘DBCL“G‘MC},CQLLHQ@_E
" giy\]/;fﬂ-ﬁ-wu(akoﬂ anol.__these awe, Cqugac( }_~,7
5&11 e /’n PN D;I(_ the %Wuiﬂhaﬁ

.....

; H') GU-'L& W-t:ﬁdu ﬂ.-f-tﬂﬂ iR —

’i“i‘iﬂ "'h{‘_.‘i.‘ﬁclﬁ“ QM SMS Caﬂir&“mnnﬁ (0. phasMace -

: . ll:m(_m:bm nﬁOﬂwmﬁédﬁ%ﬁﬁﬂﬁhE&...--_“..§7,._. SO NERT

Scanned by CamScanner

s e




Ahevs i{LfﬂbGL‘“ acddulHes Qﬂ(ﬂ 'f{mH _qas
bubbles and 1Oan oves t4he fonsnulation

o

&}‘ C.I'?BHrC.CLQ tSPOIf e o

" h * 1

| TIn 4his  Find. IIEJ‘:r! SPm . OCCUT s E,n 'i::-eco
r Uﬂﬁ‘\ﬂ”é -l_-\(jQﬂ_g 04_ choe CCLE "'6']’{ Q_ﬁﬂ-lﬂ _
; by Cﬂﬂmmrﬂ&% ﬂ(ﬁ mn Q_-gogijg_ﬂim MS S

* Some, bar.&&moi ce.u.s_.__caﬂmﬂs QJH&_. N
+Hat CﬁmLyge, -‘17&'&05/5:5 ! t::- HQ.C‘_QLJ!-I—.Q..L

)- Acew‘-y(q.%-:o-n . —

i_ ® SOMFL fn;c:ﬁ“r_:-c:- 0._1":_.:5!\4 f‘)a\l@- Q,‘Ju'[il’*ﬁ“ . Qﬁa\j Le.

| _cause acetloakion o% cﬂmgfg:z_u._mcsg___tagsm_ :
i 04 m;wi? e iiscessenihiemernrm s S e

] e L AR N e == R T - P

i ;.,) 3%3-5110[:1}10113 e L T

% e Due Ao +H9_ maﬂ‘ﬂb&&_‘}gw_ﬂﬁcmj -fi{@_ —n
| % alape s

D-fr-futﬂ-lr-lﬂﬂ __fng¥edients cam be de Cﬂg_c_ﬁ—
01 il i

sl e STy i e e A i LA B e e

c.,)- Bmf _\?ICU-Q &POHJ__-’ i o P b

1 JE————
.

ki SQME; bad—e_ﬁaﬁ Céua c:aﬁh.ﬂnﬁa-{-ch -H,g_
Sy v of produck & that uevobial
ﬁhq-rh.{acw“h{:« be (2 £< N g-{- .mc:sv

oy e et S B 1Y

CALCAS

"_f""""',}:-.'-:':wacﬁuae.s Eef+a:n Ql»emcaf.s & .;.4,};5&'

i = R Ry P R T

L pause. SPOII%}WI I %Q qu’% soiiaemrris e

LI catornm

it B

Scanned by CamScanner



4. Facitove oA Ced+m ﬂ‘rfe:mb“q_ﬂ 8porlane o
op pha-ﬁuac.e.ﬁ%éz_& \7

www.remixeducation.in

Scanned by CamScanner



FACTORS AFFECTING
MICROBIAL SPOILAGE OF PHARMACEUTICALS
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Microbial spoilage means contamination of pharmaceutical formulations, and due to this
there are some changes in physical and chemical properties of product.

The product pets contaminate due to various reasons like

Accidentally exposure to the enwironment
Improper storage conditions
Inadequate preparation or formulation

Improper sterilization
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Nutritional factors:

Presence of nutritional material enable or favours microorganisms to utilize these
nutritional material as enerpy source and proliferate over pharmaceutical products.

In any formulation the presence of vegetable/herbal extract or animal tissue or
tissue extract provides nutritional support to microbial cells.

Demineralized water (prepare by ion exchange method) also contain some nutritional
material which support the growth of Pseudomonas bacteria.

More complex formulation (a formulation that contain wide variety of substances)
are more supportive for microbial growth.
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Moisture Content (Water activity):

Microorganism readily need water or moisture to grow. The presence of un-
complexed water in any formulation supports microbial growth. Greater the
salute concentration, lower the water activity.

When solutes dissolved in water they form hydrogen and other bonds with water
and form complexed water, the free or unbonded water molecules are termed as
uncomplexed water, and this uncomplexed water supports microbial growth.
Water activity is a measurement of amount of uncomplexed water. If water activity
is high, then the uncomplexed water content is also high

Condensed water film sometime accumulate over some dry pharmaceutical
formulations like tablets or oils due to the storage in humid atmosphere, supports
fungal i.e. A. glaucus and yeast growth.
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Redox potential :

The oxidization-reduction or the Redox potential is defined as the ratio of the total
oxidizing (electron accepting) power to the total reduction (electron donating

power of substances.), or in more easy way it's a property of any chemical to give
or accept electrons.

microbial growth in any environment is influenced by its oxidation reduction
balance i.e. redox reactions. Electron transfer is major factor for energy
production. If the oxygen is present in any formulation, or if there is any
compound that have high redox potential, then this condition favours microbial
growth, if any product gets infected by microbial cell.
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Packaging material and packaging Design

Packaging can have major influence on microbial contamination and spoilage of
pharmaceuticals. Multi dose containers are more affected by microbial
contamination because they are again and again exposed to environment when
the drug is withdrawn from container.

Wide opening mouth containers that contain formulations of vegetable oils,
protein, vitamin, animal extracts, are readily contaminated as they provide
large surface area exposure to the environment.
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Storage Temperature

The Pharmaceutical formulations can affected by microbial cell between the
temperature range of -20°C - 60°C. below -20°C almost no microbial contamination
is observed and the same as above 60°C, microbial growth supressed. The reason

for that is inactivation and denaturation of cellular enzymes, which responsible for
cell metabolic activities.
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pH of Pharmaceutical formulations

pH is represented as the potential of hydrogen ions. Some bacterial cells are grown better in
Acidic medium and some are in basic medium, this happens because in their favourable pH
the enzymes of bacterial cells are more active to perform their metabolic activities.

Some preparations of pH around 5-6 favours growth of moulds but inhibit bacterial growth.

Some preparations having pH of 3-4 favours growth of moulds and yeast, i.e. fruit juice
flavoured syrups

some preparations of neutral pH like mouthwashes, distilled water, antacid preparations are
contaminated by bacterial cells i.e. pseudomonas spp.

Basic pH formulations inhibit bacterial growth, i.e. magnesium and aluminium hydroxide pel etc.

Sometime primary fungal growth occurs in any product, these fungal cell metabolize the
chemicals and Produce acids and raise the pH of formulations and favours secondary bacterial
growth.
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