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(auBrATion

o (alibrahon 1s the process of Checkfﬂ& £ OQJuLﬁ'rg, an (nstument

fo ensure it gives accurate € comect redmgs by compom'n% it
with a standard rfeene-

) simply Means checkmg whether an fnstrument 1 8jw*n3 the m‘gh’r
Value ox not-

PrincieLe OF (ALIBRATION
The basic painaple of alibration involves _comparison  with a stundard :

~ Instrument madmg Is cemPared with- & known standard valye

The difference (error) Is  talculated

= I required, the nstument 15 “adjuted to comect the eror-

Neep OF (CaLiBrATION

To ensure comect meqasurement results.

To maintain @nsistency in - production-

To awid defedtive Plajuds-

To meet reﬂulahorv rqw':anerﬂ?

To ensure proper fbnc:h‘omhﬂ oF insfruments.
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Scope O CALIBRATION

(alibrerhion applies o all inshruments used in:
Production area (e tempemture, pressure devices)
Quality Conrol Laboratory (eg, pH meler, HPLC)
Buality Assurance (QR) activities

llqudmusthg_ (eﬂ, humiddy , £ ’remPemfure mmﬁom'ng_)
Research & Development (Re€D)

_CausraAnoN _Procebure

First fdarhﬂ, the instrument fo be callibrated € Check D

ke a cerified standard with a known acwate volue oy companson
Take readin us:‘n& the instrument-

ComPare the obsaed rmdinﬁs with the standards:

Detesmine the devighon blw the obseved value € the skandard
value-

Adjust the tnstrument , i needed.-

Record all dota-

Attach a calibration lobel-

IMporTANCE OF CALIBRATION

Enswes acurafe € reliable measurements.
Majoteuns quality  of P’camtal Pmduds-

Helps in comphance weth GMP/ GLP 3uraelmes~.
Reduces emors in manuibchm‘ng_ £ *esh'ng_
Ensures  patent saFeh/

Prevents batth rejection € financal foss
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|Cnuenano~ O PH MeTer I

o  (alibrahon of pH meter & the prucess of adfluz.h‘ng_ the instrument
usfng standard buffer solutions fo  ensure i 35!9.5 acumte pH
ra:zdfngs»

PrinciPLE

o The pH mefer is callibrrted by companin s readings with standard
buffer solutions o know PH values (usualhf pH ¥V, 7 £ 3-2/{0)-

® The instument s adjwded untl it shows the comect PH-

MaTerIALS REQUIRED

PH metes

Standard buffer  solutions CPH U,7.92/10)
Distilled Water

o Tissue paper (for dnﬁng_ electrode)

Procepure

(D PreparAToN OF INSTRUMENT

o Switch on the pH meter € allow i to shbilize-

o Eonsure the elediode Is clean € [n ?Dd condition .

o Rinse the clectode with distlled water &£ 8enﬂq dry usa‘ng_ tissue
paper (dont tub).
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@ Caueramon Wm pH 7 Buper

® Tmmere the eledode in PH 7 buffer sol"-

e Allow the reading, fo shabilize-

o IF pH rady 7, OccePf; iF not adjust the meter fo show exacty pH 7.

(3 CausrAmon Wm PH 92/10 BurFer
® Rinse the eleclrode-

o Dip in alkaline bufer (PH 92 0¥ 10)
o Adjudt the reading, aamrdingj;,.

@ Fna (HeEck
o (onfism calibration bg chherkima, with buffer spluhons.
o ARer that PH metey will t?adq o measure PH of other subsfances.

VIDEOS : [ IMPERFECT PHARMACY



® \alidation is the process of esfubh'shinﬂ. doumented evidene that a
press , method 0¥ system  consistentiy woszl‘ng, acoxding ax  required -

e In s:mPle words validation means me'nta, that a proesses  work
cD:rech everyy fime -

PrinaiPLE OF VALIDATION
® The basic psinciple of validation is A pucess shauld. consistently  produce
a Pmdud' that meets Predefpxmfmfed s]aedl?arhhns 2 qualiy
atnbutes”
¢ Tt incudes :
- Documented evidence
- (onsistency 2 repmducﬁbifrfq of resubs.
- (ompan‘sun wih predefinedl  acceptance  Critema.
- Following_ a. systematic € saentifc approach -
= Ientification # Contol of any variation.

Rirpose O Vauoamon

To ensure consistent produdt quality

o To meet m&u!almf miw'remdﬁs (GMP, GiLP)
To veduce wsk of emors € Fulures

o To ensure safety & efficay of druﬁu;.
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Tvees OF VALioATION
® HvsPecﬁue \ahdation
@ Gnument Validation
©), Refmsl:)&‘b've Validation
®  Revalidation

(1) Prospective_ VaLipAToN

® I is perfosmed before sturing. Sowkine production-

o Done dmnh? process deuelopme;ﬁ slage-

o Ensures processes I caPab-'e of Pmduarg degired _ results.

o bamples: Vah‘daimg, a new Fablet manuﬁduuioﬂ process befose
market validation-

(2) (oncurRENT VALIDATION

o It 5 perfosmed dmn‘ng, actual - production.

o Do i5 collected while manuﬂ:dmfng is ongoing.

o Glemralil{ used (when prosPerh‘ve validation is not possible-
# B:amp!e: Nonh‘m'ﬂg_ first Few bakches duaing production:

® _RetrospEcTvE VALIDATION
']}L‘sbosedon’)aaf’xadudmndafa

® Uses histovical records 1o evuluade process Com-'sfmfy.

® ﬁPPhi:able Ror well - established processes

*  Example: Rew'ewfnﬂ, previous bakch records o confism consistency -
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©

Revaupanon

T is perfoomed when whe are changes in prees, equipment- o
malevials
TF ensures that chang,es dont affed Pmdud cLualrh,.

Example: Chan&e in fosmuleion o8 machine-

Score OF VAuoATION

0,
®
®

@
®
©

The SwPe of' validation includes all achvities in P‘ceuh‘cal indmhq
that can affed product qualdy , .saféh{ € consitency.

T jovolves :

Process validation

Eq_w'pmeni' Validahon (Qualificehon)

Analytical Method Validahin

Cleaning Validation

Utilty < Facilities - Validerhon

ComPu’ter System Valdaton

IMpogTance OF VAupATION

Provides assuronce of qrmhh/ ¥ cons@‘evrt/
Reduces bakh filues € rewosk
Impmves efficiency  of mmufhmmhg,
Builds confidence in processes € daka -

R%U?Bd for mﬂ_ulahm, aPProval
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QUALIF ICATION

¢ Qualifcation & the prcess of Pm\ﬂ‘ng_ € doc umenﬁn?_ that equipment,
systems o fucilities  are properly installed , waa*ki'na. omedly €
suifable for Infended Uuse-

e T simply means enawing_ that equipment / system works  propery

as a(Ped'ed-

®  Qualifcation is generalll/ related with instruments:

Purpose _OF QuAUAICATION
* To ensyre eqmpmmf P&Foufns mecty
e To maintam Pmdud' Qualthy € safty
o To comply with GMP reqrmiemads
® To awid emrs in manuﬂzchm'ng.
¢ o ensure cnsstent perfiymance -

Tyres OF QUALIFICATION
B mainly clossifed into Y h;Par:
O Design Qualifeation (D)
@ Tsthllation Gualifiation (16)
® Operational Gualifieation (08)
@ Perfsmance Gualification (P)
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@ DesiaN_BuAUFICATION
o I ensues that the demgp of eq_wpme!#/ system Is sutable for ifs
infended puspose:
e Tt s Paﬁtmed before Puldwabin& ox installation-
° &ample: Befove buying a fublet machine, check whether its apacty,
mafesial € fatures meet procluchion  requirements.

@ _InstaaTion BUALIAATION
o Tt wnhoms that the e“r'"'P"’e'* Is installed (Un'ecHt{ as  per desgn
& manuﬁchmﬁ 3m‘dehhes-
o | ensures ol componenls , parks € connections are propenly
frited .
# Etamﬁe: Glechha, whether a machine 15 installed Pmpezh/ with
Correct wiing. parts € documentation-

@ _OperanonaL BuAtiFcaTION
o Tt verifies that the eq(meaﬂ' oPe'u'thE mmecﬂ:, under diFferent-
opem'h'ng_ condifions.
o Tt involves festing all finclions , contrpls, alanms & SaFely features.
[ ] E)tam".)le: Runm‘ng_ a machine at different sPeeds £ hnf)emfums 10
check  proper manuﬁfdtm‘ng;
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@ Perroreiance  BUALIRCATON
® T confirms that the equipment- consistently - perfiyms eFFecﬁVeh/ undey
actual wmrkina. condions-
o T involves testing dum‘n% routine  procuction-
o B ensures that the equipment produces consistent € quality  output-
o E(ample: thuc:‘ng, mulh‘P'e balches of tfablets € chech‘ng their qualiby
£ unifbn*m:’h{-

IMPoRTANCE Of QUALIFICATION
® T conhims equipment whether is A foy use or not
® Redues wsk of filure
o Ensures reliable production process
o Reclw‘red for teg_uiqfort, appmval.
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Uv - VisieLe SpeTroPHOTOMETER

UV - Visible Spedmphafomefex ’s an analyfical instrument used o
measure The absosption of ulravoilet (200- 4oo nn) & wisible ( Yoo -

800 nm) ffgjﬁ' bq a substance-

PriNCIPLE

UV- visible SPedTOSfOP!{ measures how much lgghf a sample
absorbs or transmitls at spaﬂ?c wavela'ngﬂ's-

The amount of h‘g}l’r obsorbs s relofed to the concentration of

the absoa’bin_q spesies-

INSTRUMENTATION

The essential Parf' in instumenfation oF UV- Visible SpedrosmPtf.
includes :

Lughf Sources

Monochromatos

Sampb Holder

Detector

Recordex:

VIDEOS : [ IMPERFECT PHARMACY



@uauricamon OF UV - Visigle SPECTROPHOTOMETER

Qualificadion of LV - Visible SPeChoPhtrlomefer is the process ofF
ensamnﬂ. that the instrument s propesly installed , OPemf'Es
(arrecﬁ(f, &£ aiues acurate and reliuble results-

Staces OfF QuALIFicaTION

Qualification should be Per&}xmed in 4 slaﬂ&:
D& of UV -Visible SpechoPhcrfDmefer

I8 of UV- Visible Spectrophotometex

06 of UV- Visible 5PechUPh0fDm€’fEl”

P& oF UV- Visible SpeerPthDmeha"

SIONCES)

(D Desien Quaurcation

® Tt cnhyms that the desrcam & specification of UV - Visible
sPerhono'lUmd?r meet the infencled  analytical mqw‘maﬂs-

® T involves checkin pwamefers like waue!en%r_m rang_e (Qoo-soonm),
aauraey, feselution” & sofware Ratures.

@ _InsTaLamon Guaumcanon
® B venfies that the UV- Visible Spectwphotometer is  installed comecty
0s per manufichuer gwdellms-
¢ T chetks :
= Proper installation of components
= Avalability of utittes (" power supply)
= Manuals € documents.
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@ OperamonaL @uauRceTON

o T ensures that the UV - Visible SPedehofvmeier Opm PmPedV

within sPetiﬁ‘ed limits.

o T} indudes fests such or:

o wavdengﬂ acuragy

- Photometnc  acuracy

- Stray ( Unwarted ) hgb'l' test

= Resolution Text

@ PerrorMANCE  BUALIRCATION
‘o Tt confyms that the instrument perfiums . consistentiy duﬂng, nutine
use-

o Tt involves:
= Ana&,sis of stundards samples
= ChPCking_ repmducﬁbimy < acuracy

VIDEOS : () IMPERFECT PHARMACY



ANALmcAL Memop VAUDATION

Anclyhical method validation s the proess of proving. that an analytical /
+esﬁng_ methcd (s suitable , reliable € acuwrate for its intended purpose-

B encures that the fest method ﬂjves corect € Consstent mults-

PurrPose

To ensure aqumay € reliabilty oF test rewlis-
To onfism this method 1s RF v infended use:
To meet regulabn, requiremerts (1, GMp)

To maintaip quality  control of drug_s-

FaraMETERS OF AMV
Accuracy

Precision

SPec[ﬁ’cHz,

Linecaity

Rang,e

Limit of Detechion

Limit of Quantitation
Robustness
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O Aauracy
® Acuracy means how close your result it to the tue value-

o IF the achwl vake s 100 € your reauls s 99 oy 10 —
i Is acundte:
o Tt is checed by using standard / reférence samples.

@ Preasion
® Predsion means same result again € again when fest i5 repeated!-
o Tt shows consistency of the method.

® Seeancimy

® T is theabilty fo measue only the  required drug (analyte)
wrthout  infexference-

® (ther substances like impuolties , exapients should not affect
result-

® Linearmy

® Tt shows that result is d!i'edllf PmPonﬁonal to  @ncentration.

® IF concentration doubles —» absorbance should alsp inqense
Pmptmh‘onalhf-

6 Ranee

° Rarie: Is the minimum 4o maximum concentration where method
uorksprpedy
o  Within his mnge, method gives acwrate € prease  reuilts.
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© Lmm OF Derecnon
e T} fepresents lowest amount of drug that can be detected but

not acurtely measured.
) E(qu’e: Drua present at 0-0l mq can be defected but not qruanﬁﬁ'ed

propezly-

@ Lrmir_OrF GuaNTiFicaToN
® Lowest amount that can be measured aaumtely & Preq‘selq.
° Examfie= Dmg, at 0-05 mg be measured with acureq) € Pcecrlsfon.

RoBusTnESS
o Hbilfn’ oF method fo semain unaffeded b!{ small changgs-

s 5camP!e= Slfgjﬂ' d'a"ﬂ-e in 'anPemfum ,pH o7 wauelmgjb-
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Vaupamion Master Pran

® \lldaton Master Plan (VMP) s a document +hedt pavides an overall
plan @ strategy fos all validation activites in q phasmaceutical
faciliy.

e T} me‘d&c roadmaP for all validaton activities in q mpany.

Purpose OF VMP
® To defire how validation will be carried out
® To ensure Slfda'naﬁc £ orﬂanized validetion  activities
* To meet mg,ulufovq requirements (@™P)
® To maintain consistency in  validation aPPmach
e T as,‘gn roles &£ resFonn'biJﬁis
® To ensure proper - documentation € conirol

Gumeunes OF VMP

VMP should be well - stuctued £ clearly - whitten

T should be appwed by &ualﬁy Assurance (QA)

F mut Rllow GMp @ regulcrh;ry guidelines

® All validations activities should be Planne:i £ doeumented
I should deflre mles € fesponsibiliies - dearly

® T+ should be Pen'ﬂdl'wll? reviewed &£ uPdaf'ed-
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_ConTent OF VP

Introduchion: Title page uiith Document No- € Version jofp
ScoPe: Rreas  covered : Process, Eqﬁpmerr}, Geanfn% elc-
Rasporsfbflmes: Roles of @A, 6C, Production Deparment efc:
Validation Policy : Compamf's aPPmach &€ sfra+e3[,.

List oF @_u;’)menfs/ St,s}em: Tiems req_uhrlhg_ validation
Documentation: Validation Profowls | Validation I?epoﬂs elc.
(htmge Control : Haﬂdling_ dnng_a in Lysfem/ process

IMporTANCE OF VMP

I ads as a aw‘deh‘ne for all validatpn adtivities
Ensures propes planrn‘ng, € execution

B helps in tegulamf inspections

I'mptwas qualr‘h, Qssurance  System

VIDEOS : [ IMPERFECT PHARMACY



Warenovsine

warehousinﬂ, Is the process of sloxfnﬂ, raw matesials , P“f"“giﬂgt
materials € finished Produds under sufable conditions fo maintain
their q_ualr'fq, sal%fq 4 l'den‘h'ﬁ{ until use ov dishibution-

Tvees OF WAREHOUSES

Raw Matenal Store : For Shmng APls & exipients
R]dcesmg Matesial Store : For Pa(keging Matenals
Finished Goods Store: for Final produds
Buambhtine Area: For matenals under- feﬂmg_
Regcted Area: for rejected or damag,ed matesials
Returned Gioods Area: For  retumed products

(od Stunge Area: for tempenture - sensitive products

VIDEOS : [ IMPERFECT PHARMACY



Gooo lWarenousine Pracrices

(n00d wamhoumg- Practices (GWP) are a get of Sw‘delmes et
ensure  proper sforage, bandh‘ng_ & dishbution oFf phamaceuiical
poduds so that their quality safty € effiay are maintaioed.

Osrectives OF GiWP
® To maintuin product quality dum‘nﬂ_ shorage
e D Pm/enf comtumination , Mix -ups e mnag_e
o To ensue proper stock contpl € fraceability)
o b Comply with regulcn‘my requiremerfs

ELeMents OF GIWP

D WareHouse Desten € L avour
®  larehouse should be cean, well - ventilaled £ Pmpealv constructed -
o Tt muwst have adequak space for sfom&e € movement.
® Tt should have separafe  arets for:
= Raw Malenals
- Finished Produds
= Kejected / retusned ﬂoods
= Quarantine matenals

- ﬂupex h‘g_hﬁn&

VIDEOS : [ IMPERFECT PHARMACY



@ _EnvironmenTaL  (onTROL

® Maintain required femperature <& humrdﬂy.

o Use of air mncﬁﬁumhg_ , refngeration iF' needed.

o Envionment should be continuously monifored using, calibrated
instruments -

@ Smrage (onpDImoNS
o FProduds stored o per label instruchions.
e [Ihere should be proper rmcks.

o There should be spedal sfomge fr sengive Fmduds-

@ Sweck MANAGEMENT

o Pollow RFO (first in fistoup) € FEFo (First Expiry Arst aut)
o There should be proper Pabelh‘ng_ of all matesials-
e Avod OUerSfockin% £ stock - oufs

Carefully load / unload matexials to avoid dcumcde-
Use of propes eclw")menf fos ﬁunspo#uh'on (such on fFUHGl{S)
Avoid mix -ups € cross - confamination-

o Matevials should be handled by Trauned Pro&sscnds-

© MateriaL HanounG
- AN

[ ]

@
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©® Doamenmanon £ REORDS
® Maintun reards such as :
= Giood reciepts records

- Stock reg:'sfm

= Distibution records

(D SEwrTy € SareTy
® Acess should be reshcted © authemzed Personnel only
® There should be meerhbn aﬂam thef+ £ unauthovized enir({ (alarm).

Hanpuneg OF Returnen /ExPirep Gioobs

® Thee should be sePumha shrage area for veturned/ expired products
€ & must be clearly labelled:

®  Retum goods shoud be_papesly investiated.

o Expired Producls _should e disposed s per 8w'deh'nes

IMPorTANCE OF GIWP
® Maintains dmg_ Quality < stability
® Redues nsk of ems € contamination
o  Ensures reﬂulon‘ory comphance
o DnPrmes ema’mq, in sforoae € distnbution-
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MaTeriaL MANAGEMENT

Material mqnaﬂemenf' s a process of Planm‘r;g,, Pufthaﬂ'na, shm‘ng,
con’rmlling £ dishibuhhﬂ_ matesiuls rEcLu:‘fed For pmduchm in an
effaent € ewnomical way-

Steps OF MAteriaL MANAGEMENT

Selechon of suppliers

Poawemet of row mdtesaks, Packagr'ng matesials efc:
Checkinﬂ quantty € condihon of maleals
Documentation € entry in records

Pmper sivraﬂe condition ( temperature, hﬂfﬂldih/)

Use of AR)/ FEF0 methods.

Maintain stock levels

HVOfdfng_ waﬁaﬂe € ?Kpln{

Supphfing_ materials to production femPemfure-

ADVANTAGES _

HG"PS in smooth produchon process.
Reduces losses € wamge-
Ensures qualy € GMP mpliance:
]ﬁu’)roves overall eFﬁ‘dm(g-

VIDEOS : [ IMPERFECT PHARMACY



THANK YOU

FOR CHOOSING IMPERFECT PHARMACY AS YOUR STUDY PARTNER
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