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What is validation? g yasi.e ot 2o = g

Crts plocedue b G U1 Lgme \iﬁ
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* The documented act of prg?/?ng that any ,::f:j of (wwg)

procedure, process, equipment, material, 1A\8 )
activity, or system actually leads to the Cog)h (se250
Sxpected results. _ G st
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_Qualification vs. validation
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* A system must he glalifiedto operate in a
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validated process "
»Qualify a system and/or equipment: e.g. you
qualify an autoclave Derlizhion QU (8l

=
»Validate a process : e.g. you validate an

e\ W
yg,% ,%sz‘,g;q autoclaving sterilization process
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Qualification vs. validation

:M \ (:)-0 Design Qualification
Proof that your cleanroom s
capabie of complience with

oQ

Installation Qualification Operational Qualification

Evaluaie and confirm that the
installed cleanroom is consistent
with what was specified

¥
1y u,c_w) wa (S Salins
\,’J\ Q}’ d@fx\« dgm)\hrf

Verify that the cleanroom

equipment Is achieving the
operational paumlmls specified
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Qualification
Design Qualification (DQ): }C?“\g\"‘ S+
s r LoD U\QLQA\
The documented verification that the
proposed design of the facilities, systems and
equipment is suitable for the intended
DUIDOSE. 103 5) 1\g3 1 %and L) o _oe)) B
GV e 1S Pl quse clos-o

Q)g)e,é\w d&a%sz N§J *
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Qualification s, ;. ¢f; S
71/,*)"\ Al & 32 @ Installation Qualification (1Q): u@& S
e - \\:‘93 The documented verification that the )

W\ Cbu}i g facilities, systems and equipment, as installed

or modified, comply with the approved design
Q) VPS 6}"‘ -\‘éc\’]i’ and the manufacturer’s reccommendations.
v

————

-

1Q should include:

(a) infjtallation of equipmelr‘\t, i;()jing, services
T \ and instrumentation checked to current
§ L cs \Eo(}‘&) engineering drawings and specif
!

ications;
. (b) collection gnd ckqllatic_)n oft_ supplie(;
" operating and working instructions an
S\solald) 0% S ,\’)')9 maintenance requirements;
oo 5‘,55315 tbn" (c) calibration requirements:

- ~ ' = ~ \\? C 2
(d) verification of materials of construction. - ‘\f,r"j AV a»l#bl & o HPL /L§7

o Y i
\§02 ) 10 C o gh L 3Q J)
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Qualification Qa0) Ao Wl oy ‘
Operational Qualification (0Q): A0 (N ae

The documented verification that the facilities, systems

and equipment, as installed or modified, perform as

intended throughout the anticipated operating ranges.
GP Guw 7B K1) Ao 5 U Cuuwy Weo A4 s

O This step proceeds after the 1Q has been performed.

0Q should include:

(a) tests that have been developed from knowledge of
processes, systems and equipment;

(b) tests to include a condition or a set of conditions
encompassing upper and lower operating limits,
sometimes referred to as “worst case” conditions.

% e dﬂobdwﬁ Geliw) U
Mé\,\ S\ fesy 6\541:.:@
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Gp), worvsl 3 e sHuthon § B H J2SL
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_ Qualification
G Gogle 5,2 v Performance Qualification (PQ): The documented
verification that the fa(cilitu)es, systems and

2 léicp%n\'llelnt, e(zjs conr&ect_(te)(li té)getg\er, cra]\n perforrg
i | #,0) Ively and reproducibly, based on the approve
¢ 29_3J OQJ‘)\ 72;4 560 process method and pmdugtépecification. i

N Be0S

; 1
WMQM\‘%»JD Thirs{c ste% proceeds after the OQ has been
- O beralv N s Sup laA/M—“ ({)z\)ﬁw

50 £ Cruw= a2y ¢ PQ should include:

; “r 3 2 - o % W RN
;L(\')l G2 s (a) tests, using production materials, qualified NGRS S
Y -

) substitutes or simulated product, that have been
(X SV PG developed from knowledge of the process and the
facilities, systems or equipment;

(b) tests to include a condition or set of conditions
encompassing upper and lower operating limits.
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Validation master plan (VMP) .0

The VMP should contain data on at least the following:
(a) validation policy;

(b) organisational structure of validation activities;

i o A vy . (c) summary of facilities, systems, equipment and
o LAy (2 Gede processes to be validated;

‘ e . abdt
Yl yakon N QR (d) documentation format: the format to be used for

_ , protocols and reports; i "
5 uw A= eS SRKEPRIL Ve,
¢ T {\ \S] (e) planning and scheduling;‘95 9 2

(f) change control;

(g) reference to existing documents.
~ —_ - "’ g ]
A2 Y\ Looyp e @)
g Wi Sikin !
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Validation master plan (VMP)

QR Gus ) od Ao o> s IcRes
CHANGE CONT&Ole;‘\c‘}“mc:wu\\;/\"\L&o a9 2, \_51_9\51_,,‘),’.»33
* A formal system by which qualified representatives of

g . appropriate disciplines review proposed or actual
_V)‘if‘ﬁ“‘]\’w“ ,':’SC’E\" changes that might affect the validated status of _—~ @(5\
¥ q_p afe, = . P
asPo0 A5 O facilities, systems, equipment or Processes, o yaop y0 yuhdl

s el D : , , DGz 24
\g-o&wbﬂ » The intent is to determine the need for action that
would ensure and document that the system is
maintained in a validated state.

G TPso LASIYU 12 5 Lo s P15
_eud N v &V s a0 sl ) P
= 7_)) 4)11‘3

Cop A\l ) Gast Az AN 1B S)
S \ (POUNS A
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Process Validation

Validation and why it is required
* Validation is a component of cGMP.

* FDA has defined process validation as:

4»{\&9/0 Y )
that a specific process will consistently produce a product

poes 45) 03:306’93 ‘establishing documented evidence which provides a high degree of
AQusl0(C
ao oA meeting its predetermined specifications and quality characteristics’

-

* A new product or an old product manufactured using a modified
has been

process or facility can not be sold in USA until the process

LBULE P 5 g0 3 W AT estade

adequately validated. P
¥ asuy (Rt () ')
= i phon U2

i b |
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Process validation
Gas 2 abn i gi, =y
A= l)’ )—CLfoD

* The manufacturing process must be robust and produg:;D

cea . i
: . . —_ YISy Gesucst shw
product with consistent properties. L )y LA\ 2 5
P p >8’b)/ P@ﬂ ﬂ’" JJ(.,QAY lS‘M

e * This is usually confirmed by manufacturing full scale
- \2a :
o) production batches under specified conditions.

The scope of validation

* In order to minimize cross-contamination between batches,
the processes used to clean all equipment in which the
product comes into contact must also be validated.

547 Ve CroDaldhs P o st o
Valigakon oo 2ot \gmeucy o2 Lelaier
W'Ju:bw O
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Types of validation

* Prospective validation: Validation carried out before routine production of
products intended for saleg. 9o Z“\/LJ g\;SJ]&A_i_QA'“Q Velljabon A &
v » ‘ =

Prospective validation should include:
(a) short description of the process;
(b) summary of the critical processing steps to be investigated;

(c) list of the equipment/facilities to be used (including o o
measuring/monitoring/recording equipment) together with its calibration

status; n A '

3o ; b n)

(d) finished product specifications for release; < \f) US r

(e) list of analytical methods, as appropriate; Hp|,c. JIV

(f) proposed in-process controls with acceptance criteria;

(g) additional testing to be carried out, with acceptance criteria and analytical
validation, as appropriate; |

(h) sampling F&Lj‘,ﬂi Al it T s o XS (oS .

(i) methods for recording and evaluating results; = Ub E&pa( e

(j) functions and responsibilities; L . r@i
(k) proposed timetable. w@;\g\_{ Y (Y)
13
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Types of validation

* Concurrent validation: Validation carried out during
routine production of products intended for sale.

* In exceptional circumstances it may be acceptable not to
complete a validation program before routine

production starts. I W A= Do duchis ) (£ ¢ Ve
CC)ACLLN‘J’. Va,lc\éo}l‘d\_,

* Documentation requirements for concurrent validation
are the same as specified for prospective validation.

i : » 2\
ool ajs ) ur Clpd) o 1f Zet 8
Gy 90 A1 Tt
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vifezfrzee

AS

5205 A J,ﬁw?zwaypes of validation
) ; PSR B ot lidation: Validation of a process for a
v qao) 0 - Retrospective va e Ly

r
roduct which has been ma 2
sccumulated manufacturing, testing and control batch

data.

—

Retrospective validation is only acceptable for well-
Kﬁ\’(}’mu‘\}ﬁ'westabhshed processes and will be inappropriate where
EHes v 2o ¢ S there have been recent changes in the composition of

Ymu)\/n.d\\)ob‘“ r"/"g the product, operating procedures or equipment.
oS \&M/’
* For retrospeqtlye validation, generally data from_ten to

_J;uny__cgmbatches should be examined to

assess process consistency, but fewer batches may be
examined if justified. o V)20 BE
15 Z

Types of validation

Vallda 0~ N 2\« Revalidation: A repeat of the process validation to

_ » Provide an assurance that changes in the

w2 Yol ahioedl o process/equipment introduced in accordance with

hansy o ol Ao change control procedures do not adversely affect
Process characteristics and product quality

GLay) Q_&\Q})g?&)) ‘135—*-{ (\-ﬂ s RS, | A ar
=2 VP L f > - RT
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Costs/benefits of validation

* The cost of validation is considerable, with significant
resources including personnel and materials beulg l
required. quadiSied A Sy 23 Le 1A

« Inadequate validation may however lead to rejection of,
or withdrawal of, legal authorization to manufacture and
market the product.

> ) « In other circumstances it may lead to expensive proguct ¢

e -7 )reca"S. KAJH low \«9‘_‘9 A _g':’ Fo) Lﬁﬁ\}s T’,ﬁ
" ,a)f' . PR . .

% « Other benefits include: 1

-

1. _Reduction in process support required o
2. Fewer batch failures => ouhputd) Gaslo

3. Greateroutput =% a:ul_,c- Sl
4. Speeding up of marketing authorization

W qualily T wacihian I

17
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Cleaning validation

«@ > ) Lg= s e * As most manufacturing equipment will not be used or.ﬂy'in
Cyd0 Podch sLe the production of a single product, there is the possibility
- that, without adequate cleaning procedures, cross-
contamination between_products may occur. NYSCLTIS)

VAT Moo _ C oo i)
» Cleaning protocols must therefore be validated to ensure
that they are suitable.

+ Because equipment can never be 100 % clean, the aim of
cleaning procedure is to minimize the possibility of
significant cross-contamination between batches of
different products.wj,w &,3 M:{;py,d law ) e

a4 N WS ) Qw2 C v o/
* A typical speci\f|7cat|on would b\éa{h\gfthe contaminant level

in the product taken by the patient is not greater than a
1000th of its lower daily therapeutic dose. 5

18 L> gyl S r‘\—9 )
QoM 5 eagl) Al
dooe

e e
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Cleaning validation

*Once a piece of equipment has been cle_ane_d
following a documented procedure, it is
analyzed to detect the level of any product
residue remaining, \Uewad (o \pieds V8592~ s

* This may be achieved by:

20 3 %o (b S\ « Swabbing the equipment over a 100 cm? area at
dad o )V positions likely to be contaminated and analyzing

the swab Lo at .
* Collecting and analyzing rinsings from the final
cleaning water. o anen i gudh 28D

* Producing a placebo batch of the product in the
cleaned container. g} v, ) wox gehadt ) Cuss

* Visual and tactile inspection

w\ady el Ve

19
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gt H) ~5 W\ Validation of Analytical Procedures

vuw woters! ) s Testing a method to demonstrate it is suitable for
L chves ackive ) its intended purpose and the results obtained
<"‘ e - «s» arereliable, accurate and reproducible.

) "o (a0 -
ouely 1IN G2 %ﬁcﬂdm Provides confidence that the method will

perform properly under intended conditions.
»Identification tests; apip’ ALty DAL sy
So Quantitative or limit tests for the control of
impurities; L2 oS¢y
\r:‘l’pﬁé’r S\ ) ;t\ * Quantitative tests of the active moiety in samples of

sim Woo  drug substance or drug product or other selected
’ component(s) in the drug product.

* Including assay, Content Uniformity, dissolution,
content of presevertives,

20

20
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Validation of Analytical Procedures

Type of analytical procedure
ID Impurities Assay
Characteristics limit | quantitative
Jc"\"{’\ Specificity + +
A))o Accuracy
Precision
Repeatability + +
Intermediate
precision
Linearity/Range + +
Limit of detection(LOD) +
Limit of quantitation(LOQ) o

21

- e el Mol ploede s et S 2
W (RO \a) v B -SpecifiCity g o © sf Fla ool
oA Gezsd Cuasted) W - b)) s\ ledigher-

« Specificity is the ability to measure specifically the

analyte in the presence of other components which g
may be expected to be present. > A3} 5s79) Lol (s M;W’ o=l
) o~

Gas_ w0 S « Typically these might include impurities,
o Jeffuﬁ o degradants, matrix, etc.
u’UJJ)-‘“‘ 2 Mf; Lack of specificity of an individual analytical
= - iy procedure may be compensated by other
* supporting analytical procedure(s).

=5 . ®

Vg‘y SFEC’E’Q’.(A‘I\;\O; Q‘a”

2 434U Aco ]
(\_sﬁwpem’pk J]G.:U B - @ ide b 2
22 KP{V‘U) 9 9&3\_0 /JI;

O
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- s/)

hgasten 1, Qo & (4o Specificity 2o 2V 2o
9 7 Proed<

* Blank solution - to show no interference_

b i ‘,\"ﬂ )\‘ "35’3"_P|_ag@o_- to demonstrat—;the lack of interference from
exc'pretJl excipients

L))\ , ~ 2 Spiked samples - to show that all known related
) e 2 a"{’substances are resolved from each other

\
29)  feals * Stressed sample of about 10 to 20% degradation is used
G aaitvei\ (pu;)‘<fto demonstrate the resolution between degradants and :
i " q'gJ'Lb the analyte of interest AL ALug) J(»Q’:s*"‘s ab>
2P “’j}“ ' * Check peak purity of drug substance by photodiad'e arra s
detector (PDA) ~> cverfabis] iRl €2 < ), &\ 2
* Representative chromatograms should be provided

pgSPs S opse 5V AL el e

Unknsua

v e A [RIL] .

Y

23

lob/loq |,
, . v) ladysw < )_{”
25200\ & o il TS 1 1 e e S
* LOD :The limit of'detection of an individual analytical
procedure is the lowest amount of analyte in a sample
which can be detected but not necessarily quantitated

as an exact value.

-

—’ « LOQ : The limit of quantitation of an individual
\ . R analytical prgcedure is the onvest amount of analyte in
= ‘59\5 v S 2 sample which can be guantitatively determined with
o 50928 ¢ guitable precision and accuracy.

’ ) - (ﬂ Parameter Value
_\.@J 49 0 Bw_— v Lixinupril  HCT N
G 7 7 LOQ, pg/mL 0155 ous S‘S‘“‘“ \ “"5?’0

\ (.) d_e O’U’ LOD, pg/mL 0.039 0012 “a T Vs
RSD of peak areas for 2.001 4 = *
LOQ (ir= 6) AP CA PR
RSD of retcntion times for 0.050 0.073 -\/:\(/J\ ‘I, e‘ )
LOQ (n= 6) A"‘C’ -
sIN for LOQ 1823 14.25
¥N for LOD 0 7.98 24

24
Y
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LOD / Loq

* Visual e : . JLe I ed£1C
: sipablu X?'\l‘f&?p‘ (non-instrumental method) .qj ¢, ;7.2 S12) ey U
gnal to noise ratio: LOD 3:1 , L0Q 10:1 \gouass 2

* Stall.rl\)dar.d deviation of the response and the slope of the
Calibration curve at levels approximating the LOD /LOQ

DL = 330 100
o= S oL =
on of the response S

S = the slope of the calibration curve
should be validated by analysis of samples at the limits.

TRy

Signal

10:1

37 we- Baseline 25

25

LOD / LOQ
* LOD: below the reporting threshold M%»};\—sﬁ)

* LOQ: at or below the specified limit — OalsV) L Silliaia
Not required for assay/dissolution methods. = Uaj.‘é&l‘.av\_jJ-SS - -
* Applicant should provide

* the method of determination

* _the limits,

* chromotograms
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\AVZXTARET) LY

. (esn (ul\'o\q
A{’e_xuo pPeodd ) C'J
W) U=

Linearity / Range

2205 @hibako ¢y -£* The linearity of an analytical procedure is its ability
6 ~o02 2S5 ¥ (within a given range) to obtain test results which are
directly proportional to the concentration (amount) of

analyte in the sample.

* The range of an analytical procedure is the interval
between the upper and lower concentration (amounts)
of analyte in the sample for which it has been
demonstrated that the analytical procedure has a

suitable level of precision, accuracy and linearity,
» R—— .

* Minimum 5 concentrations - :‘,/;,;uﬁ:) oA
Z/'?/lf/ e i“ PV

i
Cﬁﬁyj@:l.}lﬂ 7“"/ 2 i \,o“'d Du;DJD:'u{-' A7 SN0 T o
Uss Sl absue| T ol metha) Y

07 LR TS Consmmtration (g} o
27 = . G\ JSapaou) |
Aoy PP S | pe - IRVl
C\:J\.I—“LB{J \M g,bjo(@a,wﬂ?

s Aosa  Linearity / Range

e Saipat A : 80-120% of the test concentrati
RO IS I -)d-bla"w ssay . oEW eweszgog ration Gy ~ERO
v/l o2 a x ’3 ' w%)
o) * Content Uniformity: 70-130% of the test concentration

* Dissolution: 1=20% of limits; eg if limits cover from 20%
to 90%,).c. (controlled release), linearity should cover 0- s
Pust_110% of TT.” 1edoed  Qaim  Carmagin) — }ﬁ"j,i‘g:’ s =

Voo yameeDI o ities: LOQ to 120% of shelf life limit (ot Jeas 4207 o5 Mo
PN poposd spaiSiohon 1y Toy  jupuibel aud despndolet o
* Assay/Purity by a single method: LOQ of the impurities PO duaks )
to 120% of assay limit

%

28
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Linearity / Range

4}‘& & A\q.#4-)  Correlation coefficient (r)
: Y=
Assay: r 2 0.999 a1
Impurities: r 2 0.99
y-Intercept and slope should be indicated together with

plot of the data

80 9 y=62357x+4 06288
™ 47 =007
@ 60 | =——————
g v
% 20
30
= o -3 ns , S 10
C‘M’ rb ’j q.}eﬂ) US a0 . : . Y r ,
- / ] 0 02 04 X 08 1 12 14
) Concentration /mg L!
?fb&gfh‘\)b Occ uredt/ 2
29
| neswied)) GOl
Accuracy
- Expresses-the-closen est resul ained by that
procedure to the true value= trueness
« the value accepted as a conventional true value, or
« an accepted reference value and the value found
» accuracy should be established across the specified
range of the analytical procedure
Injected £
Sample concentration E:l :::?’:z::;"; A’:‘:’;)"Y S
(pg/iml) !
370 333 1032 weuste
36,0 358 995
Naproxen 40,0 39.7 994
44,0 443 100.7
48,0 41.9 993
16 153 98.1
18 18.1 100.3
Rabeprazole sodlum 20 20.1 100.6
22 218 99.1
2 2.9 994
30
30
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LUy \’ o) 24 Accuracy (59 o
e e A aso- 50
fetn e~ urlgZy A5 achive
U\ pcrwrn by Vo APl againsta Reference Standard of
A2 4, J o) LS an alternate method of known accuracy;

e pagpeial ) triplicate. il
>l Epp(Finished Pharmaceutical Product ): pIacePO/C!fU_g
product spiked with known quantity of API, in triplicate = ¢ le @

at each level (80, 100 and 120% of label claim) is P a.f.i Placipe Y
recommended. U)o AP ) 4w

Report recovery (mean result and RSD): 98.0-102.0%

known purity, or via
analysis in

ICH Q2 states: accuracy may be inferred once precision,
linearity and specificity have been established. )
y Y y ] LS

U\jqu 52 **-4(Demonstration preferred). , coucesy J) dy&/jpﬁu-y’/ﬁ s
o ueg)) AT N P2A0 Sl 5 T
31
Accuracy
Impurities:

W G> spectiad) W
A (mpuehy A =+~ API/FPP spiked with known amounts of impurities
pleda) |} ot oM wq"" Recommendations:
2 39“39 e ‘ j Across the range of LOQ-150% of the target
5 fuy €<= concentration (shelf life limit), 3-5 concentrations, in
triplicate each. (LOQ, 50%, 100%, 150%)

Percent recovery: in general, within 80-120%, depends
on the level of limit

sy HunSs) @ Aise | mdgs | st
e, ackivn § i 7 b
A PTG -
djy} ) 150375 e
g e 1 )

32
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A My 2 precision

Y Pr . . . ‘ _ oy
ecision of an analytical procedure expresses the "‘”G’rf’f’d ’

c Ciad
loseness of agreement (degree of scatter) between a ‘

:ﬁ"es of test results obtained from multiple sampling of
€ same homogeneous sample under the prescribed - LueTimuisl
conditions, Sy s Al
* (degree of agreement among individual test results). \S-*“

* It should be measured by the scatter of individual occufesy e
results from the mean and expressed as the relative

s A3 B
By pleciyon
standard deviation (RSD).
* May be considered at three levels
*_Repeatability
*_intermediate precision (ruggedness)
* reproducibility.
33
33
precision
RSO r\{j wélon | Cw}é-, \6"*’:&"“} cis\oa)y \S
. )~ ~ N ~ A
: ' O ook €00 Sl 3
. Low Accuracy
o Procsion  High Prcision ,_Low Precision S\ y
| G Gt sV <
Jigsi Intra-day (n=3) Inter-day (n=3) oA, SO
Injected Concentr Concent Precisio
Sample SOnEeD: ation Precision ration n (%
Fation found (% RSD) found  po
(he/mL) o o/mL) (ug/mL)
10.0 10.4 1.3 10.3 1.3
Naproxen 20.0 19.7 1.9 20.2 04
40.0 40.6 0.4 38.9 0.1
51 5.3 1.5 49 0.6
Ribeprawole: 1o 10.6 02 102 09
podhan 202 19.9 1.2 200 07
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precision
&P 5 0unt) & 80 * Repeatability (method precision)

X ks L:;‘S‘ * Multiple measurements of a sample by the same analyst
Q\’Ila : e g A minimum of 6 determinations at the test concentration (6
) ) K:-e:fu); Lak) times of a single batch), or
* 3 levels (80%, 100%, 1@) , 3 repetitions each

Recommendation:

* For Assay: RSD < 2.0%
L i o 2

* For individual impurity above 0.05%, in general, RSD < 10%
ol — bt
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precision

'+ Intermediate precision
()}}{ \éyb /‘\,5‘/—41\31"‘\ « Test a sample on multiple days, analysts, equipments
M)_/Vwaf « RSD should be the same requirement as method precision
« Reproducibility (inter-laboratory trial)
_ ) .+ Not requested in the submission
4),), (,uu:."-) YA \f_j:""ﬁ « Need to be considered for method transfer

( GM AV i

2/
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' [ ] [ ]
CoM® precision

Repeatability Intermediate Precision Reproducibilit

Condition Condition y Condition
Laboratow Same Same Different
Operator Same Different Different
Phritdd
Apparatus Same Same a Different
P
Time between Tests  Short b Multiple Days Not Specified
ML we

a This situation ¢an be different instruments meeting the same design requirement.
b Standard test method dependent, typically does not exceed one day

37
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F ¢ & Uw ,b °<9.>\5M wle
BERE = = >-2) Robustness

« The method's capability to remain unaffected by small
but deliberate variations in method parameters (for

HPLC)
« Influence of variations of pH in a mobile phase

« Influence of variations in mobile phase composition e
+ Different columns (different lots and/or suppliers) af3

. L
Temperature HPL JL‘ _r“\-ﬂ#(l—‘llff ahon /@y};‘},\ Flwa

. Flow rate
) HPLL
- hb\m‘\#\“ Sysen Establlsh the System suitability parameters (p'@%”-’”" =

raoi|
suby 7 M * If robustness indicates a limitation, this must be clearly
/ammﬂ"e‘% stated in the method
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