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INTRODUCTION 

The Federa l  Good Labora to ry  P r a c t i c e  (GLP) r e g u l a t i o n s  o f  

June 1979 f o r  n o n - c l i n i c a l  l a b o r a t o r y  s t u d i e s  and t h e  impending 

Good C l i n i c a l  P r a c t i c e  (GCP) r e g u l a t i o n s  r e q u i r e  t h a t  a l l  a n a l y t i c a l  

da ta  f rom p i v o t a l  s t u d i e s  i nc luded  i n  an IND/NDA submission meet 

s p e c i f i c  c r i t e r i a  f o r  a c c e p t a b i l i t y .  

a q u a l i t y  assurance u n i t  was e s t a b l i s h e d  i n  t h e  Department o f  Drug 

Metabol ism a t  Hoffmann-La Roche, Nut ley ,  NJ whose r e s p o n s i b i l i t y  

was t o  p repare  requ i rements  f o r  t h e  a c c e p t a b i l i t y  o f  d a t a  generated 

f rom b i o a n a l y t i c a l  procedures, and t o  ensure t h a t  t h e  requ i rements  

a re  met ( v a l i d a t i o n ) .  

I n  o rde r  t o  ensure compliance, 

Based upon t h e  above c h a r t e r  t h e  q u a l i t y  

assurance u n i t  designed an assay v a l i d a t i o n  process f o r  a n a l y t i c a l  

da ta  t rea tment ,  d a t a  r e d u c t i o n  and da ta  r e p o r t i n g .  T h i s  v a l i d a t i o n  

process, which has been i n  p l a c e  approx imate ly  3 years,  i s  c u r r e n t l y  

used t o  mon i to r  t h e  a n a l y t i c a l  da ta  be ing  generated by  t h e  va r ious  

Roche f a c i l i t i e s  and c l i n i c a l  and c o n t r a c t  l a b o r a t o r i e s  wor ldwide  

f o r  compounds a t  v a r i o u s  stages o f  d rug  development. 
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1704 BROOKS AND WEINFELD 

The assay v a l i d a t i o n  process can be subd iv ided i n t o  t h r e e  

d i s t i n c t  phases. The f i r s t  two phases are assay development i n  

t h e  research  l abo ra to ry ,  and t h e  t r a n s f e r  o f  t h e  assay from t h e  

development l a b o r a t o r y  t o  t h e  a p p l i c a t i o n s  l a b o r a t o r y  f o r  " s e t -  

up". 

v a l i d a t i o n  i n  which t h e  assay i s  de f i ned  and no exper imenta l  samples 

are  assayed. The d i s t i n c t i o n  between t h e  assay development l a b o r a t o r y  

and t h e  assay a p p l i c a t i o n  l a b o r a t o r y  i s  v e r y  impor tan t  i n  t h a t  

q u i t e  o f t e n  t h e  group pe r fo rm ing  t h e  r o u t i n e  assays are n o t  t h e  

group t h a t  developed t h e  assay. The a p p l i c a t i o n  l a b o r a t o r y  i s  

q u i t e  o f t e n  a t  another l o c a t i o n  w i t h  d i f f e r i n g  i n s t r u m e n t a t i o n  and 

l e v e l  o f  exper t i se .  The v a l i d a t i o n  process t h e r e f o r e  r e q u i r e s  r e -  

v a l i d a t i o n  i n  t h e  a p p l i c a t i o n  l a b o r a t o r y  under a "new" s e t  o f  

exper imental  o r  l a b o r a t o r y  c o n d i t i o n s  p r i o r  t o  t h e  assay o f  t h e  

exper imenta l  samples. The t h i r d  phase i s  t h e  ac tua l  a n a l y s i s  o f  

t h e  t o x i c o l o g i c a l  o r  c l i n i c a l  samples, and i s  de f i ned  as t h e  " I n -  

Vivo" segment o f  assay v a l i d a t i o n .  

These two phases c o n s t i t u t e  t h e  " I n - V i t r o "  segment o f  assay 

The assay development and a p p l i c a t i o n  v a l i d a t i o n  processes 

can be demonstrated w i t h  t h e  exper imental  d rug  C i p r a l a n  ( c i b e n z o l i n e  

succinate,  I ,  F i g u r e  1) which i s  c u r r e n t l y  under development as a 

ca rd iac  an t i a r rhymic  agent. 

The assay (1) invo lves  t h e  e x t r a c t i o n  o f  t h e  compound i n t o  

benzene f rom plasma buf fe red  t o  pH 11, and t h e  HPLC a n a l y s i s  o f  

t h e  res idue.  A 10 1 M  s u l f o n a t e  ion-exchange column was used w i t h  

an ace ton i t r i1e :phosphate  b u f f e r  (0.015 M, pH 6.0) (80:20) as t h e  

mob i l e  phase. 

w i t h  the  di-para-methyl  analogue o f  I ([11], F i g u r e  1) as t h e  

i n t e r n a l  standard. 

UV d e t e c t i o n  a t  214 nm was used f o r  q u a n t i t a t i o n  
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A VALIDATION PROCESS FOR DATA 1705  

I 
H 

F i g u r e  1. Chemical S t r u c t u r e  o f  C ibenzo l ine  [ I ]  and d i -p -  
rne thy lc ibenzo l ine  ( i n t e r n a l  standard, [ I I ] ) .  

A. Assay Development and T rans fe r  

The assay development phase o f  t h e  v a l i d a t i o n  process c o n s i s t s  

o f  a d e t a i l e d  w r i t t e n  d e s c r i p t i o n  by t h e  a n a l y t i c a l  method development 

l a b o r a t o r y  o f  t h e  assay along w i t h  t h e  " I n - V i t r o "  v a l i d a t i o n  document 

(Tab le  1) and suppor t i ve  data. The departmental QA u n i t  then reviews 

t h e  submission and approves o r  r e j e c t s  t h e  assay procedure. Approval 

o f  t h e  assay i n d i c a t e s  t h a t  t h e  assay i s  v a l i d a t e d  f o r  t h e  a n a l y s i s  

o f  exper imental  samples by t h e  development l a b o r a t o r y  o r  f o r  t r a n s f e r  

o f  t h e  method t o  another a p p l i c a t i o n  l a b o r a t o r y  f o r  "set-up" p r i o r  

t o  t h e  assay of exper imental  samples. 

The " I n - V i t r o "  v a l i d a t i o n  documentation i s  a b r i e f ,  conc ise  

one page summary o f  a l l  t he  c r i t i c a l  a n a l y t i c a l  parameters r e l a t e d  

t o  t h e  assay. 

v a l i d a t i o n  documents a re  r e q u i r e d  f o r  each drug and m e t a b o l i t e ( s )  

i n  each t ype  o f  b i o l o g i c a l  f l u i d  (e.g., blood, plasma o r  u r i n e )  

and i n  each spec ie  (e.g., man, dog o r  r a t ) .  

I t  should be noted t h a t  separate " I n - V i t r o "  assay 
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1 7 0 6  

> R U G  A D M I N I S T E R E D  

C ipralan 
Ro 22-7796/001 

BROOKS AND WEINFELD 

Table 1. "In-Vitro" Validation Document 

C L I N I C A L  I N D I C A T I O N  

Antiarrhythmic 
~ 

(Assay Development Laboratory) 
l Appl ication Laboratory 1 

I N 4 L V T I C A L  S T A N D A R D  

Ro 2 2 - 7 7 9 6/ 00 1 
Ro 22-7937/001 
N T E R N A L  S T A N D A R U  

LOTNO--'- - -  - SOURCE 

9147-82-2 A. Laurenzano 

LE-4146 UPSA 
L O T  N O  SOURCE 

T a t  Species: Man Biological Medium: Plasma 

LNALYST 4SSA.I L A B O R I T D R Y  I L O C I T l O N l  

Collection Device. Vacutainer tubes AnticoeguIent/Praenrative: Hepar in 

D A T E  

TypeofAssay: HPLC/UV at 214 nm Reference: Hackman et al. 
J. Chromatogr. 273 ( 

347-356 

A B O R 4 T O R V  N O T E 8 0 0 1  REFERENCES 

D.S. NO. 12994 pp. 3-12 

Measurement Method. Peak height/area Ratio 

S U P E R V ~ S O R  

Mr. C. V. Pugli 

983) 

Regression Method: Power 

1 A OFFIC D A T E  

%\ cn A- 2/14/84 

Intra.Assay Precision. Conc Range 2 .  5 -  1000 ng/ml no= 3 Precision ? 4.48 % (C  V J 

U 
REJECTED 

Q 
APPROVED 

Inter.Assay Precision: Conc Range 2.5 - 1000 ng/ml no= 3.5 Precision t 6.38 % (C V I 

Overa l l%RecovaryofA~y.  78.6 t 11.8 (15.08 CV) Conc Range 2.5-1000 ng/ml 

Sensitivity Limit Validetd 5 .o ng/ml using 1 . 0 ml Precision t 3.29 % IC V 1 

Specificity Parent DrugOnly/MaiorMetabolite(sJ Ro 22-7796 specif 1c agalnst Ro 23- 
0264/000, Ro 23-0809/001, Ro 23-8995/000, Ro 23-0607/001 and 
o-methyl catechol metabolite (89-9119-3) 

Sample Storego Stability Temp -17OC Duration 3 months Result Stable 

' 
* *  

To be submitted with written array procedure 
To he s u b m i t t e d  prior 10 the analysis of unknown samples 

r .,*'. I R E "  I 1 1 1 1 1  
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A VALIDATION PROCESS FOR DATA 1 7 0 7  

The uppermost p o r t i o n  o f  t h e  fo rm d e t a i l s  t h e  compounds used 

f o r  t h e  a n a l y t i c a l  i n v e s t i g a t i o n .  

des igna t ion  o f  t h e  compound w i t h  t h e  f i r s t  s i x  d i g i t s  i d e n t i f y i n g  

t h e  drug compound (Ro 22-7796 i s  t h e  number f o r  c i b e n z o l i n e )  and 

t h e  t h r e e  d i g i t  number f o l l o w i n g  t h e  s lash  (001) i d e n t i f y i n g  t h e  

fo rm o f  t h e  compound ( t h e  succ ina te  s a l t ) .  

a re  r e q u i r e d  t o  mon i to r  and document t h e  p u r i t y  and s t a b i l i t y  o f  

t h e  compounds over t h e  l ong  t ime-course o f  t h e  p r e - c l i n i c a l  and 

c l i n i c a l  phases of drug development. 

The Ro number i s  t h e  Roche numer ica l  

L o t  numbers and sources 

The nex t  p o r t i o n  of t h e  form descr ibes  t h e  specie, f l u i d  c o l l e c t e d ,  

t ype  of c o l l e c t i o n  dev ice  and an t i coagu lan t  (where a p p r o p r i a t e ) .  

For t h e  assay of c i b e n z o l i n e  t h e  " I n - V i t r o "  v a l i d a t i o n  fo rm was 

submit ted f o r  human plasma c o l l e c t i o n  us ing  hepar in i zed  vacu ta ine rs .  

A l s o  l i s t e d  on t h i s  p o r t i o n  o f  t h e  fo rm i s  t h e  assay re fe rence  

[Hackman e t .  al. ,  J .  Chromatogr. (1983)] ,  and t h e  t ype  o f  assay 

(HPLC/UV d e t e c t i o n  a t  214 nm). The method o f  measurement (peak 

h e i g h t  r a t i o  o f  t h e  response o f  c i b e n z o l i n e  t o  t h e  response o f  t h e  

i n t e r n a l  standard versus t h e  concen t ra t i on  o f  c ibenzo l  i n e ) ,  and 

t h e  reg ress ion  method (power) used f o r  t h e  l e a s t  squares reg ress ion  

ana lys i s  o f  t h e  c a l i b r a t i o n  da ta  a re  a l so  descr ibed. 

I n  o rde r  t o  i n s u r e  cons is tency  i n  da ta  accumulation, t rea tment  

and reduc t ion ,  a g lossa ry  o f  "standard" a n a l y t i c a l  terms was es tab l i shed .  

Recovered (sp i ked  o r  processed) standards are  de f i ned  as t h e  concen t ra t i ons  

o f  au then t i c  standards added t o  c o n t r o l  (d rug - f ree )  b i o l o g i c a l  

specimens which are  processed t o  c o n s t r u c t  t h e  c a l i b r a t i o n  curve  

f o r  q u a n t i t a t i o n  o f  exper imenta l  samples. 

The Range of Q u a n t i t a t i o n  i s  de f i ned  as t h e  h ighes t  t o  lowest  

concen t ra t i on  o f  recovered standards.  Data f a l l i n g  o u t s i d e  t h i s  
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1708 BROOKS AND WEINFELD 

range is considered invalid and requires: 

of a smaller aliquot (if above range) or (b) assay o f  a larger 

volume (if below range) with re-validation of the new calibration 

range. This str ct definition allows no data to be reported which 

falls outside of the range of quantitation, and thus outside the 

range of validat on. 

( a )  dilution or reassay 

Accuracy is by far the most difficult parameter to assess in 

establishing a new analytical method. Generally, samples of known 

concentration are difficult to prepare synthetically. Comparison 

of data obtained froin prior analyses of the same samples by other 

reference methods will aid in the assessment of accuracy. However 

these comparisons require information pertaining to the stability 

of the samples upon storage for the interval between the two assays 

as well as data pertaining to the stability of these samples upon 

repeated freezing and defrosting. Accuracy is typically assessed 

by re-fitting the ratios from the calibration standards into the 

regression equation derived from the calibration data, and comparing 

the "amount found" to the "amount added". The experimental "fit" 

of the data points to the regression line will also aid i n  the 

choice of the inode of regression. 

order of magnitude (i .e., 10-100 ng/ml) 1 inear regression will 

usually suffice and given an excellent fit o f  the data. If the 

range of quantitation exceeds one order of magnitude a weighted 

(typically I /Y)  or a linear equation power ( Y  = mxb) equation will 

almost always give the better fits due to the more equitable 

distribution of error on a relative basis rather than an absolute 

basis. Recent experience has indicated that the weighted regression 

mode be selected over the power fit t o  yield an equation with a 

For data in the range o f  one 
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A VALIDATION PROCESS FOR DATA 1709 

va lue  f o r  an i n t e r c e p t .  The l i t e r a t u r e  does r e p o r t  examples of 

us ing  a quadra t i c  equat ion  f o r  a reg ress ion  ana lys i s  ( 2 ) .  Non- 

l i n e a r  c a l i b r a t i o n  curves a re  o f t e n  necessary f o r  GC/MS a n a l y s i s  

t o  c o r r e c t  f o r  i s o t o p e  c o n t r i b u t i o n s  o f  t h e  ana ly te  t o  t h e  i n t e r n a l  

standard.  L a s t l y ,  l o g i t - l o g  r e l a t i o n s  are used r o u t i n e l y  f o r  immuno- 

assays. 

P r e c i s i o n  by Comparison i s  no t  as d i f f i c u l t  t o  assess as accuracy. 

P r e c i s i o n  da ta  can be repo r ted  i n  terms o f  a c o e f f i c i e n t  o f  v a r i a t i o n  

(C.V.) over t h e  range o f  q u a n t i t a t i o n  f o r  a s i n g l e  experiment i n  

which t h e  standards are  assayed i n  r e p l i c a t e  ( I n t r a - a s s a y  o r  I n t r a -  

day), o r  f o r  a s e r i e s  o f  exper iments i n  which t h e  standards a re  

assayed i n  s i n g l i c a t e  over severa l  o r  many experiments ( I n t e r -  

assay o r  I n t e r - d a y ) .  

r e - f i t t i n g  t h e  r a t i o s  f rom t h e  c a l i b r a t i o n  standards i n t o  t h e  de r i ved  

reg ress ion  equat ion  are  evaluated. 

parameters do n o t  change over t h e  course o f  m u l t i p l e  experiments, 

s t a t i s t i c a l  eva lua t i ons  can a l s o  be accomplished on t h e  s lope values 

o f  t h e  reg ress ion  equat ion .  

s lope may no t  be i n d i c a t i v e  o f  a p r e c i s i o n  problem. 

t h i s  t ype  o f  s i t u a t i o n  would a r i s e  as a r e s u l t  o f  a change i n  response 

f a c t o r  o f  t h e  ana ly te  and n o t  t h e  i n t e r n a l  s tandard  i n  a separa t i on  

due t o  column aging o r  d e t e r i o r a t i o n .  

(R) of t h e  reg ress ion  equat ions should be r o u t i n e l y  c a l c u l a t e d  t o  

eva lua te  t h e  f i t  o f  t h e  c a l i b r a t i o n  da ta  t o  t h e  reg ress ion  equat ion.  

L a s t l y ,  t h e  e v a l u a t i o n  o f  p r e c i s i o n  by repeated assay o f  samples 

of known concen t ra t i on  ( Q u a l i t y  Con t ro l  samples) i s  ex t remely  u s e f u l  

t o  assess t h e  l ong  te rm p r e c i s i o n  of t h e  method f o r  t h e  measurement 

of concen t ra t i ons  i n  t h e  exper imental  samples. However, d u r i n g  

I n  these experiments, t h e  "amounts found" by 

I n  those cases i n  which exper imenta l  

I t  should be no ted  t h a t  changes i n  

An example o f  

C o e f f i c i e n t s  o f  c o r r e l a t i o n  
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1710 BROOKS AND WEINFELD 

Tab le  2. I n t r a - A s s a y  P r e c i s i o n  f o r  t h e  
A n a l y s i s  o f  Cibenzo l i ne  i n  Human Plasma 

STUDY: 1/25/E4 INTRA-ASSAY STDS 

Y- .0019!01 * x *  1.004112 

COEFFICIENT OF DETERMINATION (R"2): .O'>cJ15 
COEFF IC I ENT OF CORRELAT I ON ( R ) : .WQ574'7 

23.2944 
23.6277 

PWR 

X DEVIATION 
23.54055 
-2.55192 
-8.63368 

1.05078 
-2.98827 
3.57616 -. 0473 1 -. 0 1060 

-4. 8:::cq8 
-3.8 1123 
-6.82259 
-5.48514 

6%. 25931 
-3,17758 -. 5'0792 
- 1 .5*?23&, . 4034:s 
-2. t.31 16. 

2:. 12733 
E:. s*35:37 

* 2 16.t.t. 
3.39243 
-3.803C.0 

2.58576: 
-2. "7484 
- . 7 1 *:l'::4 

'2.57tj25 

X COEF. iiF 
VAF: I AT I 6 N  
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A VALIDATION PROCESS FOR DATA 1711 

assay development t y p i c a l l y  an i n s u f f i c i e n t  number o f  exper iments 

a re  performed t o  o b t a i n  q u a l i t y  c o n t r o l  p r e c i s i o n  es t imates .  

Table 2 demonstrates t h e  In t ra -assay  p r e c i s i o n  exper iment f o r  

c i b e n z o l i n e  i n  plasma over t h e  range o f  q u a n t i t a t i o n  o f  2.5-1000 

ng/ml. Each exper imenta l  recovery  standard concen t ra t i on  was assayed 

i n  t r i p l i c a t e  a t  n ine  d i f f e r e n t  concen t ra t i ons  f o r  a t o t a l  o f  27 

s exper iment was Y analyses. The power reg ress ion  equat ion  f o r  t h  

= .019101 X 1.006 w i t h  a c o e f f i c i e n t  o f  c o r r e l a  

The closeness of t h e  exponent of t h e  reg ress ion  

i o n  o f  0.99957. 

equa t ion  t o  1.00 

demonstrates t h e  lack  o f  cu rva tu re  o f  t h e  reg ress ion  equat ion.  

Using t h e  de r i ved  reg ress ion  equat ion,  t h e  exper imental  r a t i o s  a t  

each concen t ra t i on  were s u b s t i t u t e d  i n t o  t h e  reg ress ion  equat ion  

t o  y i e l d  t h e  "amounts found". 

concen t ra t i on  was c a l c u l a t e d  from: 

The percentage d e v i a t i o n  a t  each 

Amount Found - Amount Added 
-- x 100 I-- 

Amount Added 

The average percentage d e v i a t i o n  f rom t h e o r e t i c a l  was 3.94%. 

The da ta  f rom t h e  i n t ra -assay  p r e c i s i o n  experiment i s  

summarized a t  each concen t ra t i on  t o  y i e l d  "amounts found" * 
standard d e v i a t i o n s  (S.D.) and c o e f f i c i e n t s  o f  v a r i a t i o n  (C.V.) a t  

each concen t ra t i on  (Tab le  2 ) .  

as t h e  mean I n t r a - a s s a y  c o e f f i c i e n t  o f  v a r i a t i o n  on t h e  v a l i d a t i o n  

document (Table 1 ) .  The h i g h  C.V. a t  t h e  lowest  concen t ra t i on  i s  

t y p i c a l  and due t o  t h e  imprec i s ion  i n  measurement o f  peak he igh ts  

a t  low s i g n a l  t o  no i se  r a t i o s  a t  t h e  l i m i t  o f  q u a n t i t a t i o n  f o r  t h e  

assay. 

The average C.V. o f  4.48% i s  repo r ted  
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1 7 1 2  BROOKS AND WEINFELD 

Table 3. In te r -Assay  P r e c i s i o n  f o r  t h e  Ana lys i s  
o f  C ibenzo l ine  i n  Human Plasma ( " I n - V i t r o " )  

The In te r -assay  ( I n t e r - d a y )  p r e c i s i o n  exper iment f o r  c ibenzo l  i n e  

i n  plasma was conducted over t h e  concen t ra t i on  range of 2.5-1000 

ng/ml (Tab le  3 ) .  

days over t h e  n i n e  p o i n t  c a l i b r a t i o n  range. 

2.5 ng/ml standard was a l so  added. 

t h r e e  days showed e x c e l l e n t  agreement. 

were a l l  g r e a t e r  than 0.999. 

over t h i s  concen t ra t i on  range was 6.38% and t h i s  va lue  i s  r e p o r t e d  

on t h e  " I n - V i t r o "  v a l i d a t i o n  document. 

The analyses were performed on t h r e e  consecut ive  

On two days an a d d i t i o n a l  

Regression equat ions  on t h e  

The c o r r e l a t i o n  c o e f f i c i e n t s  

The In te r -assay  p r e c i s i o n  r e p o r t e d  

Copies o f  t h e  I n t r a -  and In te r -assay  p r e c i s i o n  s t a t i s t i c s  a re  

a t tached t o  t h e  " I n - V i t r o "  Val i d a t i o n  document as suppor t i ve  data.  

The recove ry  o f  t h e  assay which i s  de f i ned  as t h e  d e t e c t o r  

response t o  pure  au then t i c  standards compared t o  t h e  response f rom 
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A VALIDATION PROCESS FOR DATA 1713 

Conc. 
added 
(na/ml) 

2.5 
5.0 

10 .0  
25.0 
50.0 

100.0 
200.0 
500.0 

1000.0 

Table 4. Recovery Data f o r  t h e  Ana lys i s  
o f  C ibenzo l ine  i n  Human Plasma 

Recovered 
standards 

mean 
peak height 

1075.0' 
2044.3 
4299.8 

12447.0 
19263.2 
44363.2 

112095.0 
231184.3 
487127.2 

External 
standards 

mean 
peak height 

1809.0 
4326.0 
8861.3 

21656.0 
45857.3 
94966.0 

165560.7 
471020.0 
925323.0 

% Recovery 

89.1 
70.9 
72.8 
86.2 
63.0 
70.9 

101 .6  
73.6 
79.0 

mean = 78.6 

S.D. = 11.8 

5% CV = 1 5 . 0 %  

*Corrected f o r  d i l u t i o n  f a c t o r  o f  1.5 

Resu l t s  based on t h e  a n a l y s i s  of s i x  recovered and t h r e e  e x t e r n a l  
standards a t  each concent ra t ion ,  r e s p e c t i v e l y .  

equ iva len t  amounts added t o  and recovered ( c o r r e c t e d  f o r  a1 i q u o t )  

from b i o l o g i c a l  specimens i s  a l s o  r e p o r t e d  on t h e  " I n - V i t r o "  assay 

v a l i d a t i o n  document (Tab le  1). I n  general ,  t h e  h ighe r  t h e  percent  

recove ry  of t h e  assay t h e  g r e a t e r  t h e  p r e c i s i o n  o f  t h e  assay and 

t h e  lower t h e  l i m i t  o f  q u a n t i t a t i o n .  

Tab le  4 shows t h e  recove ry  o f  c i b e n z o l i n e  f rom plasma over 

t h e  range o f  q u a n t i t a t i o n  o f  2.5-1000 ng/ml. 

demonstrate a wide range f rom 63.0 t o  101.6% which i s  n o t  s u p r i s i n g  

based on t h e  s t r o n g  bas i c  na tu re  o f  t h e  molecule (pKa = 10.5), and 

t h e  tendency o f  t h e  compound t o  adhere t o  g lass  sur faces .  

The recove r ies  

The 
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1714 BROOKS AND WEINFELD 

concen t ra t i on  

t h e  repo r ted  

3.293, r a t h e r  

o v e r a l l  C.V. f o r  t h e  recovery  i s  15.0% versus t h e  4 t o  6% f o r  t h e  

In t ra -and  In te r -assay  p r e c i s i o n  experiments, r e s p e c t i v e l y .  Th i s  

i s  a s t r i k i n g  example which demonstrates t h e  need f o r  an i n t e r n a l  

standard, e.g., t h e  di-para-analogue o f  c ibenzo l i ne ,  which chemica l l y  

behaves s i m i l a r l y  t o  c ibenzo l i ne ,  and thus  "normal izes"  t h e  e r r a t i c  

recove r ies  t o  y i e l d  an e x c e l l e n t  p r e c i s i o n  f o r  t h e  ana lys i s .  

The nex t  s e c t i o n  o f  t he  " I n - V i t r o "  v a l i d a t i o n  document r e p o r t s  

t h e  l i m i t  o f  q u a n t i t a t i o n ,  s p e c i f i c i t y  o f  t h e  assay and t h e  s t a b i l i t y  

o f  t h e  compound under s to rage cond i t i ons .  

The s e n s i t i v i t y  l i m i t  ( l i m i t  o f  q u a n t i t a t i o n )  i s  de f i ned  as 

t h e  s t a t i s t i c a l l y  v a l i d a t e d  concen t ra t i on  below which no da ta  i s  

v a l i d  o r  repor ted .  The d e f i n i t i o n  does no t  s e t  s e n s i t i v i t y  l i m i t s  

such as 3 t imes noise,  o r  a s p e c i f i c  acceptab le  C.V. a t  t h e  lowest  

I t  should be noted t h a t  f o r  t h e  assay o f  c i b e n z o l i n e  

i m i t  o f  q u a n t i t a t i o n  i s  5.0 ng/ml w i t h  a C.V. o f  

than 2.5 ng/ml w i t h  a C.V. o f  16.4% which was r e p o r t e d  

i n  t h e  In t ra -assay  p r e c i s i o n  study. 

The s p e c i f i c i t y  o f  t h e  assay must be demonstrated by  t h e  a b i l i t y  

o f  t he  assay t o  measure t h e  ana ly te  i n  t h e  presence o f :  

substances i n  t h e  b i o l o g i c a l  sample, (b )  known m e t a b o l i t e s  o f  t h e  

Fo r  

( a )  endogenous 

co-admin is te red  drugs and t h e i r  me tabo l i t es .  

n e t i c  s t u d i e s  co-admin is te red  med ica t ions  are n o t  a 

d rug  concen t ra t i on  measurements a re  be ing  performed 

i n  Phase 3 e f f i c a c y  t r i a l s  i n  which p a t i e n t s  are l i k e l y  t o  be co- 

medicated. 

i n  t h e  presence o f  t h e  imidazole,  hyd roxy la ted  and 0-methyl ca techo l  

me tabo l i t es  (Tab le  1). 

S p e c i f i c i t y  f o r  t h e  assay o f  c i b e n z o l i n e  was demonstrated 

ana ly te  and ( c  

most pharmacok 

problem un less  
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A VALIDATION PROCESS FOR DATA 1715 

The drug was found t o  be comple te ly  s t a b l e  f o r  a p e r i o d  o f  

t h r e e  months a t  - 1 7 O C  (Tab le  1). I n  a d d i t i o n ,  s t a b i l i t y  da ta  f o r  

t h e  drug a t  room temperature i s  u s u a l l y  descr ibed.  

i s  p rov ided  t o  t h e  c l i n i c a l  l a b o r a t o r y  t o  a l e r t  t h e  l a b o r a t o r y  i f  

any s p e c i a l  hand l i ng  o r  s to rage  c o n d i t i o n s  are  r e q u i r e d  f o r  t h e  

drug  plasma samples, 

o f  t i m e  exceeding t h r e e  months i s  u s u a l l y  t h e  r e s p o n s i b i l i t y  o f  

t h e  a p p l i c a t i o n  l a b o r a t o r y .  

T h i s  i n f o r m a t i o n  

Accumulat ion o f  s t a b i l i t y  da ta  f o r  pe r iods  

The f i n a l  s e c t i o n  o f  t h e  " I n - V i t r o "  v a l i d a t i o n  document p e r t a i n s  

t o  t h e  assay documentation. 

i n f o r m a t i o n  be prov ided:  

t h e  l o c a t i o n  o f  t h e  l a b o r a t o r y  work, t h e  l a b o r a t o r y  notebook re fe rence ,  

t h e  a n a l y s t  s u p e r v i s o r ' s  name (and i n i t i a l s )  and t h e  da te  submi t ted .  

The bottom-most s e c t i o n  i s  f o r  t h e  s i g n a t u r e  and t h e  da te  o f  approval  

f o r  t h e  document. 

The fo rm r e q u i r e s  t h a t  t h e  f o l l o w i n g  

name o f  t h e  a n a l y s t  p repar ing  t h e  document, 

Once t h e  assay has been approved i n  t h e  developmental l a b o r a t o r y  

i t  may then  be used f o r  t he  a n a l y s i s  o f  exper imenta l  samples. 

i f  t h e  assay i s  t o  be t r a n s f e r r e d  t o  an a p p l i c a t i o n s  l a b o r a t o r y  

o t h e r  than t h e  development l a b o r a t o r y ,  t h e  a p p l i c a t i o n s  l a b o r a t o r y  

i s  r e q u i r e d  t o  r e - v a l i d a t e  t h e  procedure i n  i t s  l a b o r a t o r y .  The 

v a l i d a t i o n  package submi t ted  by  t h e  a p p l i c a t i o n s  l a b o r a t o r y  w i l l  

i n c l u d e  a copy o f  t he  assay procedure (a long  w i t h  documented 

m o d i f i c a t i o n s ,  i f  r e q u i r e d )  and an " I n - V i t r o "  fo rm as submi t ted  by  

t h e  developmental l a b o r a t o r y .  The QA u n i t  w i l l  compare t h e  submission 

o f  t h e  a p p l i c a t i o n s  l a b o r a t o r y  t o  t h a t  o f  t h e  development l a b o r a t o r y  

and w i l l  approve t h e  v a l i d a t i o n  document i f  s i m i l a r  da ta  i s  ob ta ined  

t o  t h a t  o r i g i n a l l y  r e p o r t e d  by  t h e  development l a b o r a t o r y .  Approval  

However, 
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1716 BROOKS AND WEINFELD 

o f  t h e  a p p l i c a t i o n s  l a b o r a t o r y  v a l i d a t i o n  document w i l l  t hen  a u t h o r i z e  

t h e  i n i t i a t i o n  o f  t h e  assay o f  t h e  exper imenta l  samples. 

B. Ana lys i s  o f  Exper imental  Samples 

Concen t ra t i on - t ime  da ta  ob ta ined  f o r  t h e  exper imenta l  samples 

covered under t h e  G L P ' s  and t h e  proposed G C P ' s  a re  mon i to red  th rough 

t h e  v a l i d a t i o n  process. T o x i c o l o g i c a l  samples u s u a l l y  i n c l u d e  4 

week range f i n d i n g ,  4 o r  13 week t o l e r a n c e  s tud ies ,  and/or 6, 12 

o r  24 month t o l e r a n c e  s t u d i e s  i n  a v a r i e t y  o f  animal spec ies  which 

may i n c l u d e  t h e  dog, r a t ,  mouse, r a b b i t  and baboon. Human c l i n i c a l  

samples are  u s u a l l y  generated f rom t h e  f o l l o w i n g  s tud ies :  

and m u l t i p l e  dose to le rance ,  p i l o t  b i o a v a i l a b i l i t y ,  dose p r o p o r t i o n a l i t y ,  

e f f e c t  o f  age, food, l i v e r  o r  r e n a l  d isease on t h e  pharmacok ine t ics  

o f  t h e  drug, metabol ism s tud ies ,  pharmacok ine t ic  s t u d i e s  i n  p a t i e n t s  

and f i n a l  b i o a v a i l a b i l i t y  s tud ies .  

s i n g l e  

The r e s u l t s  o f  these t o x i c o l o g i c a l  and c l i n i c a l  analyses a re  

summarized i n  an a n a l y t i c a l  r e p o r t  which i n c l u d e s  t h e  " In -V ivo "  

v a l i d a t i o n  documents and suppor t i ve  data,  reassay  l i s t s ,  and t a b l e s  

o f  concen t ra t i on - t ime  da ta  f o r  t h e  exper imenta l  samples. T h i s  

r e p o r t  i s  rev iewed by  t h e  QA u n i t  and a f t e r  approval  i s  re leased  

t o  t h e  r e s p o n s i b l e  s c i e n t i s t  f o r  pharmacokinetic/statistical 

e v a l u a t i o n  and i n t e r p r e t a t i o n .  

The f i r s t  s e c t i o n  o f  t h e  " In -V ivo "  Document (Tab le  5 )  i s  s i m i l a r  

t o  t h e  " I n - V i t r o "  document and r e p o r t s  t h e  i d e n t i f i c a t i o n  o f  t h e  

m a t e r i a l  dosed, t h e  a n a l y t i c a l  and i n t e r n a l  standards ( l o t  numbers 

and source).  I n  a d d i t i o n  t h e  Roche c l i n i c a l  p r o t o c o l  number (No. 

2667A) i s  i d e n t i f i e d  and t h e  name o f  t h e  i n v e s t i g a t o r  p h y s i c i a n  
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A VALIDATION PROCESS FOR DATA 

)RUG A D M I N I S T E R E O  [Cipralan P R O T O C O L  N O  

Ro 2 2 -  7796/001 2667A 
~o 22-7796/000 
i N A L Y T I C A L  S T A N D A R D  

1 7 1 7  

I N V E S T I G A T O R  OEPT S T U D Y  N O  

Dr. Hanigan BCS 390 
001051 

L O T  N O  

Table  5. " In-Vivoi '  V a l i d a t i o n  Document 

N T E R N A L  S T A N D A R D  

~o 22-7937/000 

(To be attached to  tables of inter assay precislon, Q C  samples, 
repeat analysis l is ts  and biological data)' 

l s % f f A  L O T  N O  
LE-4146 

Test Species Man 

Collection Device Vacutainers 

Date Received from Sample Co ordinator 7/27/83 

Storage Dates (Assay Laboratory) 7/27/83-Date 

Assay Dates 7/28/83 - 11/3/83 

I 

Biological Medium 'Iasma 

Ant icoagulant/Preservat ,vgeP ar in 

Storage Temperature (Assay Laboratory) -l7OC 

Storage Location (Assay Laboratory) Bldg 861 

Dates Returned to  Sample Co ordinator - - - 

I A O F F I C E  

Q. kg 

I 

Type of Assay: HPLC/UV- 214 nm Reference: Hackman et al. 

M8aSUrement Method: Peak height/area: Ratio Regression Method: Power 

Inter-Assay Precision: Conc Range 5- 1000ng/mln" = Precision: i 4.8 % (C.V.) 

Overall % Recovery of Assay: - Conc. Range: 5-1000 ng/ml 
Sensitivity Limit Validated at: 5 n i m l  using I m l .  Precision: i 7.0 % (C.V.) 

Specificity: Parent Drug Only/Maior Metabolite(s): Ro 22-7796 specific against 

J.  Chromatogr.273(1983)347-356 

RO 23-0264/000, RO 23-0899/001, RO 22-8895/000, R O  23-0607/001 
and Ro 23-4095 

D A T E  A P P A O V E D  R E J E C T E D  

12/8/83 0 

Quality Control Analysis: Conc. Added 

Pooled "Unknown" Sample: - 

Sample Storage Stability: Temp 
(see attached) 

Conc. Found i S.D. (% C.V.) n** % o f  Theoretical 
46.5 f 2.7 ng/ml (5.8%) 26 - 
766 f 28 ng/ml (3.7%) 26 - 

- 

17OC Duration 3 m o n t h A e r u l t  Stable 

. N A L Y S T  I A S S A V  L A B O R A T O R Y  L O C A T I O N  I D A T E  

A. Szuna 1 Bldg. 86/Rm. 744 I 12/2/83 
Book 11679, p .  109-115, 117-125 I 6r .  %.-J. Leinweber 

A B O R A T O R V  N O T E B O O K  R E F E R E N C E S  SUP R V l S  R 

* *  Number of determinations. 
To be submitted with analysis of unknown samples 

r . . I ,*  (I=" IO,..) 
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1718 BROOKS AND WEINFELD 

(Dr. Hanigan) who conducted t h e  s tudy ,  The departmental  s tudy  

number (BCS 390), an i n t e r n a l  departmental  i d e n t i f i c a t i o n  number, 

i s  a l s o  l i s t e d .  

The sample h i s t o r y  s e c t i o n  documents t h e  sample t y p e  (human 

plasma) and c o l l e c t i o n  dev ices  (hepar in i zed  vacu ta ine rs ) .  I n  

a d d i t i o n  sample t r a c k i n g  i n f o r m a t i o n  i s  p rov ided  i n  rega rd  t o  t h e  

da te  o f  sample r e c e i p t  i n  t h e  a p p l i c a t i o n s  l a b o r a t o r y ,  t h e  s to rage  

l o c a t i o n  and tempera ture  p r i o r  t o  assay. 

and da te  o f  sample r e t u r n  a re  a l s o  recorded. For  t h e  s tudy  l i s t e d  

t h e  samples were rece ived  7/27/83 and kep t  a t  - 1 7 O C  i n  Bldg. 

f l o o r  u n t i l  comple t ion  o f  a n a l y s i s  on 11/3/83. A t  t h e  t ime  o f  

t h i s  r e p o r t  t h e  samples had n o t  y e t  been r e t u r n e d  t o  t h e  sample 

c o - o r d i n a t o r .  

n o t  be over-emphasized. I t  i s  a SOP requ i rement  t h a t  a l l  assays 

f o r  a g i ven  compound be completed f rom t h e  t i m e  o f  c o l l e c t i o n  w i t h i n  

the  f i x e d  p e r i o d  o f  t i m e  f o r  which s t a b i l i t y  da ta  i s  a v a i l a b l e .  

The assay parameter s e c t i o n  i s  s i m i l a r  t o  t h a t  r e p o r t e d  i n  

The exac t  assay dates 

86 /7 th  

The importance o f  a c c u r a t e l y  t r a c k i n g  t h i s  da ta  can 

t h e  " I n - V i t r o "  v a l i d a t i o n  document. Th i s  s e c t i o n  g i ves  t h e  t y p e  

o f  assay, re fe rence,  measurement and reg ress ion  methods. 

da ta  f o r  t h i s  s tudy  were r e p o r t e d  over t h e  range o f  q u a n t i t a t i o n  

o f  5-1000 ng/ml over t h e  a n a l y s i s  p e r i o d  o f  f o u r  months. 

o f  t h i r t e e n  a n a l y t i c a l  exper iments were performed over  t h i s  i n t e r v a l  

w i t h  an average c o e f f i c i e n t  o f  v a r i a t i o n  o f  4.8% (Tab le  6 ) .  

r e g r e s s i o n  equat ions  and c o r r e l a t i o n  c o e f f i c i e n t s  a re  a l s o  presented  

(Tab le  7) .  

a range of 0.9973 t o  0.9999, 

P r e c i s i o n  

A t o t a l  

The 

The c o r r e l a t i o n  c o e f f i c i e n t s  had a mean o f  0.9995 w i th  

The recovery ,  s e n s i t i v i t y  and s p e c i f i c i t y  statements f o r  t h e  

assay are  s i m i l a r  t o  those r e p o r t e d  on t h e  " I n - V i t r o "  v a l i d a t i o n  

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



A VALIDATION PROCESS FOR DATA 1 7 1 9  

Tab le  6. I n te r -Assay  P r e c i s i o n  for t h e  Ana lys i s  
o f  C ibenzo l i ne  i n  Human Plasma ( " I n - V i v o " )  

inter assay statistics for Bcs (03'0 llAN PL 7796 
calculation method 

number amount 7796. 
of runs added (f / tL ) 

13 5.000 

13 1o.OOO 

13 20. OOO 

13 50. OOO 

13 1OO.OOO 

13 200. OOO 

13 5oo.ooo 

13 1000.000 

PIJR 

amount 7796 
found (NGlrlL 1 

4.321 

10.090 

m. 690 

50.631 

95'. 431 

203.744 

503.786 

971.672 

+/-standard 
deviation 

0.328 

0.540 

2. X 3  

2.265 

1.602 

6.206 

19.282 

23.856 

coef. o f  
variation(%) 

7.013 

5.347 

10.316 

4.473 

1.611 

3.046 

3.327 

2.455 
ave = 4.324 

Tab le  7. Summary o f  Regression Equat ions f o r  
t h e  A n a l y s i s  o f  C ibenzo l i ne  i n  Human Plasma 

BE 0030 TROl MN PL 7796 SO1 
BCS OOZ% TROl MN PL 7796 SO2 

BCS 00390 TROl NAN PL 7796 SO4 
BCS 00390 TROl MN PL 7796 SO5 
BCS 00390 TROl MN PL 7796 SO6 

Bcs 00290 TROl MN PL 7796 
Ecs 0030 TROl WIN PL 7796 Sop 

BCS 0030 TROl MAN PL 7796 S11 
BCS 00390 TROl NAN PL 7796 S12 
Bcs 0030 lRO1 MAN PL 7796 S16 

Y= 0.15?E"32*x" 0.102EtO1 
Y= 0.211E-02W O.?QE90 

Y= 0.206E-O2*x' 0.991EM0 
Y= 0.150E-02W 0.102EtOl 
Y= 0.166E-02*x' 0.102E+Ol 

Y= 0.151E-02W 0.103E+Ol 
Y= 0.157E-02W 0.103EtOl 

r= 0.1ZE-02W 0.106EtOl 
Y= 0.140E-02W 0.105E+01 
Y= 0.153E-02*xA 0.103E+01 

BCS 0030 T R O ~  NAN PL 7796 so3 Y= O.?YE-EW O.WE+~O 

BCS 0030 T R O ~  ~VIN PL 7796 so7 

BCS 00390 T R O ~  MN PL n 9 6  sio 

Y= 0. 1 7 ~ - 0 2 t ~ *  0. i o m o i  

Y= o . 1 4 ~ 0 ~  o.io4~t0i 

r= 0.99Sr?5?€*?0 
r= 0.999693E+OO 
r= 0.999726€+00 
r= 0.999554E90 
r= 0.599759E90 
r= O.WTi7E40 
r= 0.999423Et00 
r= 0.999780E+00 
r= 0.997326E+00 
r= 0.999CllE+00 
r= 0.993959EM 
r= 0.999629E40 
r= 0.999763EW 
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1720  BROOKS AND WEINFELD 

document. 

55-75% over t h e  concen t ra t i on  range o f  5-1000 ng/ml. 

o f  v a r i a t i o n  a t  t h e  lowest  c a l i b r a t i o n  concen t ra t i on  o f  5.0 ng/ml 

was 7.0%. 

The recovery  f o r  t h i s  s e t  o f  exper iments ranged from 

The c o e f f i c i e n t  

Q u a l i t y  c o n t r o l  samples are  assayed i n  r e p l i c a t e  i n  p a r a l l e l  

w i t h  t h e  recove ry  standards and exper imenta l  samples. These samples 

are t h e  bes t  i n d i c a t o r  o f  t h e  p r e c i s i o n  o f  t h e  measurement o f  t h e  

exper imental  samples. Gu ide l i nes  f o r  t h e  r e j e c t i o n  o f  exper imenta l  

da ta  based on QC sample r e s u l t s  are e s t a b l i s h e d  by t h e  a p p l i c a t i o n s  

l a b o r a t o r y  p r i o r  t o  t h e  assay o f  exper imenta l  samples. Q u a l i t y  

c o n t r o l  samples can be prepared f rom a pool  o f  p r e v i o u s l y  assayed 

exper imental  samples o r  frorn a s y n t h e t i c a l l y  f o r t i f i e d  poo l  prepared 

by adding a f i x e d  amount o f  drug t o  c o n t r o l  (d rug - f ree )  b i o l o g i c a l  

m a t e r i a l .  The advantage o f  a poo f rom p r e v i o u s l y  assayed exper imental  

samples i s  t h a t  t h i s  poo l  i s  more r e p r e s e n t a t i v e  o f  t h e  exper imenta l  

samples under assay. T h i s  pool  w 11 c o n t a i n  me tabo l i t es  and o t h e r  

endogenous substances which may no t  be present  i n  t h e  s y n t h e t i c  

sample. The disadvantage o f  us ing  t h e  p r e v i o u s l y  assayed samples 

as a pool  i s  t h a t  t h e  i n i t i a l  concen t ra t i on  o f  t h i s  pool  must be 

exper imen ta l l y  determined r a t h e r  than be ing  e x a c t l y  known as i s  

t h e  case w i t h  t h e  s y n t h e t i c  poo l .  

two QC samples were prepared f rom a p r e v i o u s l y  assayed c l i n i c a l  

study. Each o f  t h e  two samples was assayed i n  d u p l i c a t e  w i t h  each 

of t h e  t h i r t e e n  a n a l y t i c a l  exper iments f o r  a t o t a l  o f  26 assays a t  

each concen t ra t i on .  For  t h e  I'QC-HII ( h i g h  concen t ra t i on )  and "QC-  

L "  ( low concen t ra t i on )  t h e  amounts found were 766.4 f 28.2 and 

46.5 k 2.7 ng/ml, r e s p e c t i v e l y ,  w i t h  c o e f f i c i e n t s  o f  v a r i a t i o n  o f  

For  t h e  above C i p r a l a n  study, 
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A VALIDATION PROCESS FOR DATA 1 7 2 1  

Table 8. Summary of the Analysis of Cibenzoline 
in the Quality Control Sample Pools 

amount 7796 Found 
(nghl) 

sample pools 
treatment 
/set 
TROl/SOl 
TROl/SOl 
TROl/S02 
TROl/SO2 
m1/so3 
TROlISO3 
TROlISM 
m1/so4 
TROl/s05 
TROlIs05 
TROl/SOb 
TRO1 /Sob 
TRol/SO7 

TROl/SOs 
TROlISo8 
TROl /SO9 
TROl/S09 
TROl/SlO 
TROl/SlO 
TRol/Sll 
TROl /S11 
TROlIS12 
lROllS12 
TROl IS1 b 
TROl/Slb 

T R O ~ I S O ~  

mean 
5 . d .  

C . V .  

date 
analyzed 
07/28/83 

08/02/83 
08/02/83 
05/03/83 
05/03/83 
05/04/83 
08/04/83 
08/25/83 
08/25/83 
08/26/83 
08/?blS3 
08/29/53 
08/29/83 
08/31/83 
08/31/83 
10/10/83 
10/10/33 
10/11/83 
10/11/83 
10/13/83 
10/13/83 
10/17/83 
101 17/83 
1 1  /03/32 
1 1  /03/83 

0 7 / m 3  

Qc-ti QC-L 
733.00 46.30 
762.00 50.70 
735.00 43.80 
749.00 46.50 
7b5.00 41.90 
75b.00 42.00 

744.00 43.40 
771.00 47.70 
755.00 46.90 
732.00 44.30 
772.00 46.10 
803.00 45.60 
764.00 46.40 
817.00 49.20 
780.00 50.40 
764.00 4S.3 
74.00 46.30 
773.00 47.30 
787.00 48.50 
715.00 49.30 
751.00 43.00 
740.00 48.90 
305.00 52.20 
841.00 46.20 
779.00 44.90 

774.00 42.3 

766.42 46.53 
3.19 2.67 
3.68 5.74 

3 . 7 %  and 5.7%, respectively (Table 8). This data demonstrates 

that excellent precision was obtained for the thirteen analytical 

experiments over the four month assay interval. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.



1 7 2 2  BROOKS A N D  WEINFELD 

F i g u r e  2. Shewart Q u a l i t y  Con t ro l  P l o t  f o r  t h e  A n a l y s i s  o f  C ibenzo l i ne  
i n  Human Plasma. 

The da ta  can a l s o  be presented  as a Shewart P l o t  t o  demonstrate 

t h e  p r e c i s i o n  o f  t h e  da ta  ( F i g u r e  2 ) .  

t h e  mean va lue  o f  t he  q u a l i t y  c o n t r o l  sample i s  assigned a va lue  

as a percentage of t h e  "amount added" and t h e  p r e c i s i o n  o f  t h e  

exper imenta l  q u a l i t y  c o n t r o l  samples are  represented  as percentages 

o f  t h e  "amount added". The va lues  o f  2 and 3 s tandard  d e v i a t i o n  

a re  a l s o  denoted t o  y i e l d  an e x c e l l e n t  v i s u a l  p r e s e n t a t i o n  o f  t h e  

p r e c i s i o n  o f  t h e  data.  

Wi th  t h i s  g r a p h i c a l  ou tpu t  

The n e x t  s e c t i o n  o f  t h e  " In -V ivo "  fo rm summarizes the  s t a b i l i t y  

o f  t h e  compound under t h e  c o n d i t i o n s  o f  s to rage.  

The l a s t  s e c t i o n  o f  t he  document r e q u i r e s  t h a t  t h e  f o l l o w i n g  

i n f o r m a t i o n  be prov ided:  t h e  name o f  t h e  ana lys t ,  superv i so r ,  

da te  and l o c a t i o n  o f  t h e  assays and a p p r o p r i a t e  l a b o r a t o r y  notebook 

reference. 

da te  o f  approval  f o r  r e l e a s e  f o r  pharmacok ine t ic  e v a l u a t i o n  and 

i n t e r p r e t a t i o n .  

The bottom-most s e c t i o n  c o n t a i n s  t h e  s i g n a t u r e  and 
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A VALIDATION PROCESS FOR DATA 1 7 2 3  

Tab le  9. T y p i c a l  Concentrat ion-Time Data f o r  
t h e  A n a l y s i s  o f  C ibenzo l i ne  i n  Human Plasma 

druf: mn-7795 

Protocol: E 01390 TROl PAN PC Ti06 

species: MN 

dose: 160 mg 

sample: PLASM 

0.00 nm 
0.50 74.00 
1.00 659.00 
1.50 668.00 
2.00 5s9.00 
2.50 5bb.00 
3.00 533.00 
4.00 446.00 
6.00 313.00 
9.00 257.00 

10.00 185.00 
12.00 150.00 
19.00 83.10 
24.00 53.00 
30.00 2L40 
36.00 19*% 
48.00 10.00 

c o n c e n t r a t i o n  

034tl 

nr 
111.00 
33.00 
577.00 
626. 00 
672.00 
63s. 00 
545.00 
386.00 
315.00 
227.00 
165.00 
99.40 
bo.80 
37.00 
2. bO 
12.00 

035H 

nr 
6-28  

314.00 
396.00 
461.M 
4R. 00 
416.00 
331.00 
320.00 
31.00 
229.00 
124.00 
83.70 
7.30 
41.80 
3 . 2 0  
16.20 

036N 

na 
5!L 10 

197.00 
464.00 
252.00 
336.00 
312.00 
276.00 
2Y.00 
201.00 
155.00 
122.00 
69.20 
44.20 
22.90 
lt.3 
3.47 

At tached t o  t h e  document a re  concen t ra t i on - t ime  t a b l e s  f o r  

These a re  reviewed t o  e s t a b l i s h  t h a t  t h e  exper imenta l  samples. 

concen t ra t i ons  r e p o r t e d  a re  w i t h i n  the  s p e c i f i e d  range of q u a n t i t a t i o n  

and t h a t  a l l  samples rece ived  were i n  f a c t  assayed. 

c o n c e n t r a t i o n  t i m e  d a t a  (Tab le  9 )  i s  f o r  one t rea tmen t  o f  t he  above 

The plasma- 
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A VALIDATION PROCESS FOR DATA 1725 

b i o a v a i l a b i l i t y  s tudy  f o r  s u b j e c t s  No. 33-36 over  t h e  i n t e r v a l  of 

0-48 hours f o l l o w i n g  t h e  o r a l  a d m i n i s t r a t i o n  o f  160 mg C i p r a l a n .  

L a s t l y ,  a long w i t h  t h e  " In -V ivo "  fo rm and desc r ibed  documents 

i s  a t tached a Record o f  Re-assayed B i o l o g i c a l  Samples" f o r  t h e  

c l i n i c a l  p r o t o c o l  (Tab le  10).  Th i s  i s  a l i s t  o f  a l l  samples 

reassayed, i d e n t i f i e d  by sub jec t ,  t i m e  and t rea tment .  T h i s  l i s t  

g i ves  notebook re fe rence,  da tes  o f  assays and concen t ra t i ons  measured 

f o r  t he  o r i g i n a l  and repea t  assay. I n  a d d i t i o n ,  t h e  reason f o r  

reassay i s  s t a t e d  and any a d d i t i o n a l  comments a r e  made t o  suppor t  

t h e  s e l e c t i o n  o f  one c o n c e n t r a t i o n  over  another i n  t h e  f i n a l  r e p o r t .  

The a v a i l a b i l i t y  o f  t h i s  reassay d a t a  i s  s u p p o r t i v e  and r e q u i r e d  

by  GLP's .  

The assay v a l i d a t i o n  process desc r ibed  f o r  a g iven assay and/or 

p r o t o c o l  i s  repeated  f o r  each new assay l a b o r a t o r y  and exper imenta l  

p r o t o c o l .  For  t h e  f i n a l  New Drug A p p l i c a t i o n  (NDA) pharmacok ine t ic  

submission, a n a l y t i c a l  summaries o f  i n t e r - a s s a y  p r e c i s i o n  and q u a l i t y  

c o n t r o l  r e s u l t s  a re  compi led based on t h e  accumulated v a l i d a t i o n  

documentation t o  desc r ibe  t h e  performance of an assay th roughout  

t h e  pharmacok ine t ic  d rug  development process. 

p r e c i s i o n  da ta  f o r  c i b e n z o l i n e  (Tab le  11) was accumulated over  t h e  

The i n t e r - a s s a y  

c o n c e n t r a t i o n  range of 2.5-1000 ng/ml of plasma f o r  seventeen c l i n i c a l  

p r o t o c o l s ,  which represented  approx imate ly  200 separa te  a n a l y t i c a l  

exper iments conducted a t  3 a n a l y t i c a l  l a b o r a t o r i e s .  The summary 

r e s u l t s  a re  r e p o r t e d  i n  terms o f  mean and ranges o f  concen t ra t i ons  

found and c o e f f i c i e n t s  o f  v a r i a t i o n  a t  each c o n c e n t r a t i o n  f o r  t h e  

s t u d i e s  which demonstrates t h e  o v e r a l l  performance o f  t h e  assay 

f o r  t h e  a n a l y s i s  o f  t h e  c l i n i c a l  samples. The q u a l i t y  c o n t r o l  
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1 7 2 6  BROOKS AND WEINFELD 

Table 11. Sumnary o f  I n t e r - A s s a y  P r e c i s i o n  
Data f o r  C i b e n z o l i n e  i n  Human Plasma 

Mean Range o f  Mean 
Concen t ra t i on  Concen t ra t i on  Concen t ra t i ons  C.V. Range of 
Added (ng/ in l )  Found (ng/rnl) Found (ng/ml)  ( X )  C . V .  ( X )  N+ 

2.5 

5.0 

10.0 

20.0 

25.0 

50.0 

100 

200 

250 

500 

750 

1000 

2.6 

5.0 

9.8 

20.3 

23.6 

49.3 

99.9 

200 

250 

505 

764 

1010 

2.5-2.7 

4.6-5.3 

8.4-10.6 

19.3-21.2 

22.5-24.5 

44.8-52.1 

94.5-103 

191-204 

242-254 

492-532 

738-783 

951 - 1080 

10.6 

8.3 

7.0 

7.4 

6.8 

5.7 

4.1 

2.6 

4.1 

3 .8  

4.5 

4.4 

8.3-15.3 

0.1-13.7 

0.8-13.6 

2.4-14.5 

3.6-9.9 

1.1-10.0 

1.6-6.5 

0.3-4.0 

2.4-7.2 

0.4-6.6 

2.8-8.4 

0.2-10.5 

8 

12 

1 7  

8 

9 

1 7  

17 

9 

8 

15 

8 

16 

N+ = Number o f  c l i n i c a l  p r o t o c o l s  

summary data (Table 12) also demonstrated the precision of the 

assay and in addition provided information on the long term 

stability of the compound, i.e. the data from quality control pool 

demonstrated the stability of the compound stored for a period of 

15 months at - 1 7 O C .  

CONCLUSION 

A process for validation of the analysis of drugs in biological 

fluids has been described. The assay validation process is rigorous 

and may appear extremely time consuming. However, experience has 

demonstrated that with a uniform, fixed set of validation guidelines 
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1728  BROOKS AND WElNFELD 

f o r  a n a l y t i c a l  da ta  t rea tment ,  reduc t i on ,  and r e p o r t i n g  t h a t  s t a r t -  

up t ime  i n  an a p p l i c a t i o n s  l a b o r a t o r y  has been g r e a t l y  minimized. 

I n  add i t i on ,  and c e r t a i n l y  more impor tan t l y ,  i s  t h e  f a c t  t h a t  t h e  

q u a l i t y  o f  t h e  a n a l y t i c a l  da ta  generated has d r a m a t i c a l l y  improved. 

REFERENCES 

1. M.R. Hackman, T.L. Lee and M.A. Brooks, J .  Chromatogr. 273 

(1983) 347. 

D
ru

g 
D

ev
el

op
m

en
t a

nd
 I

nd
us

tr
ia

l P
ha

rm
ac

y 
D

ow
nl

oa
de

d 
fr

om
 in

fo
rm

ah
ea

lth
ca

re
.c

om
 b

y 
B

ib
lio

te
ca

 A
lb

er
to

 M
al

lia
ni

 o
n 

01
/2

1/
12

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y.


