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ICHO S HENYTF—2ay (RB)
Released for Consultation 26 October 1993
at Step 2 of the ICH Process

Type of analytical identification | lmpurities Assay
procedure; Purity Test content/potency
o dissolution;
Characteristics Quantitat. limit | Measurement only
Accuracy - + - +
Precision
Repeatability - + - +
interm. Precision . +{3) - +(3)
Reproducibility - -1y - - (1)
Specificity + + + +(2)
Detection Limit . + + -
Quantitation Limit + +
Linearity + +
Range + +

signifies that this parameter is not normally evaluated.

+  signifies that this parameter is normally evaluated.

1} maybe needed in some cases.

2) may not be needed in some cases. . ) .

3) in cases where reproducibility has been performed, intermediate precision

is not needed. }

Robustness; It should not be noted that robustness is not listed in the table but
should be considered at an appropriate stage in the development of the analyti-
cal procedure,
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Pharmacokinet,, 16: 249-255(19921).
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Vol.9, No.4, 588-592, (1992)
- 2F%(31991/12/3-5, Washington DC, USA TR{&
- IEFEE I N=5, EHE=L15%, LOQ=120%
<FEE . N=5,CV=15%, LOQ=20%
» LOD:Glossaryilib N -T2 E CHIENEHEIT &L
- RREBIG 58K (TS5 73EER W)
- System Suitability TestiZ T{E3EMH 22T 5
- SEASHT L GC, HPLC, MS, RIA, EMIT, ELISA

BRHRF EESERRA

Conference Report

« " Analytical Method Validation

in The Pharmaceutical Industry™
+ T.W. Rosanske Phd, Marion Merrell Dow Inc.,
ACS Spring Meeting March 13-18,1994, Calf, USA

«LOD: SNET3:1, XET5270
BERED2 ~ 31
-LOQ: LODMD5fE. Xik. N=6, CV=10%




T — 2 DIEBEDIRE
FDA/PMA®ERICHISHI
DAFLA—RE )74
ARERICLDIOM L AT LDOEERE
AT L BERELED LT LEED
SRR & LT — 2 DIRTE
CTRBR. 12U v4. BT BHEEE
CALF — 2 & BBIOICRTE,
TRRREREL. DBEE. FIFEE. DB ).
—V2T7704& % BBEIEEEG

YL TILEBOQCT — 2 DRIELEEEDES T
- REFEWETHT (1 X, X2, 1/X2, LogX

TKTOHPLCEDEFES

FRHBOEGME
«15AUFSE A 5 LBMNEEC 3
- EHERBLETHRB TS
- BMEATOREMERRT S,
RER
EfE : BEiR. 2.8~5RXRER
cBLTUF I X, 1/X, X2, 17X, LogX
- BEEY (R, R?) CiRgEE

CAZTLNRYF=3

*FDARBE UL EXRT S
HTEEETF—aN-2




TKICH T AHPLCF — 42 ~N— X
G/ 7 MCEEAA A

UL -3 gFlF—ax—2
#3 %)L, D-BASE#L &

RAENO) EBID# | Doset§s IRMBSRY SFEE
1% B R SEE| EREeN SRS 93
—ICEIE. S 1BH Bl UNEIHES
AUCINZ A —FEtE VT PADTF—25| 2 BLIPES
Data® Security & Integrity
Network ND XIS

NV IMNIITORES

N)F=a d8hTWade?
I—H—H 5 X —hDEE
V—Z 3= KOARCHIVE : USTIZ ¥R
EERE, STHELRT 4
BIREFD/NY 5~ 3 > SOP
TR RRBMHY R~ b




GLP & CANDA

*GLP (ERE)
- BB
¥
00—/ % GLP (USA)
- BiREB2AAOEA
« NDA/ANDAIZ D H h 2 5

*CANDA Y X 7 LADBIT
* Computer Aided New Drug
Application
«N—N— L AHE KRR

PEEFEFEYUIITZI—IAD K

- F— A DIEFEMRET
cEESOREM.,
B, RERT
« P/ LADIE
- EERHET
- FRRARE
CEEE
- HEAOME

w12




Pharmacokinetics» 5 B /-
=SB

Population
pharmacokinetics® i

BE TEF
EIRVE-ige - - 3]




NFHE

sparse data

pK.-model&FHE/NS X — 24

1. EERERICBIDin vivotB iZ
ESEDAIELTWVWA D

2. EMGARARBECHEL /15 A -2
pk modelFEEIEM
pk modelfkF%

3. EMRBEERDIEHOT S O~F

EEGRERTITDODIhAEE

B REER R
ADMER®  m+eRE — BIHER
= uE ®E5R —— E

359 )
HIERER meRZE —— B4R
AR BE5R —— HEEHR
HIRAER KRs5® —— EXYR BNER
FIVARKR BK5B — EEUR DER




ase L
-4 0

Population

V4 =

t jx3

=i F

32 (¥R

L B

Concentration
controlied
trial




£

2

ga

& &E
AUC , AUC- F, AUG_
Cp“. AUC'IT AUC'I-:
Clun C-un

o (€

AUCDKDHF

40 4

w
o
r

()
<
i

Plosma fevel

s
:

AUC, = § ®°Cpdt = F*Dose/Cl

AUCoo = AUC, + Cy/k 8

AUC, = Z (#EER)




PK modelf&ERINT X~ & &
EHRFRINS A - 2DBEFE

One-compantment mode.t
F, Vv, kel
AUC_=F -dose/(V -kel}

CL = V- kel

Two-comp artment model
A, B a, 8

AUC_= Ala +*B/A

NS5 A~ OREREY
CVIAUC )

= CV{FTVh + CV{kel)r -2CV(F/V)CV(kal)

M RE-HE iR &
ayvn—rAYE-ETV

150 X
10095,
i N
] \\‘\\
"~ J \\-.\
o \\‘“"‘-.
z 104 N
— “\\* 1
SN
\‘\
1 .

1-compartment -model
Cpm CO- ekt

2-compartment -model

Cp-A-e'“t Bt

+B-e”




PR T4y T -
A IN— KA ke EFI

iv.injection




Full Study

304 ,f:\
S m
£33
Aty
e s Y
[ I N
s 204 ’;‘?’IA‘\\
E !f}h ‘\}r.\
n
ol N
RN
I \\\” ,‘_:.:: i"‘“—-—-*
\‘--._____ .H
0 ' T
0 | 2 3 4 5 6 7 8

TRESLUORESY: 38
AUC: AUC, w?

PREF N (E/V, w2, a2(Cp)

Naive pooled study

Plasma level

N
(w ] [ Repy

Plasma level
>




Sparse data study
(Mixed effect model# I ¥ 3 #ik)

40
@
30 4 P
&
B
"= 20+ * ¥
g v
z o
0] ®
v
*.
v
A A
04
0 1 I | 4 5 & 7 8
Time

Mixed effect model

Clesrance

Cpij = M{Pi, dose, tj, £ij)
Pi =F{P, 8, Xi, ni)
P;ka,F, V, kei, C

X, WT, age, gender, ....
Cli= 81+ 8 2*WT + ni

407 100,
A \\ typical subject
80t (mi=0)
— \ ”
[ 3!
> 60 \:\“"
30 : ‘-\. \
5 a0 N
B LAY \\
- (-9 Y
- 00 N
8 (slope} R
[ e e —— S —— 0 N e e ey g B
20 40 60 B0 100 01234567
Waight . Time




BiT707 7 A

Sheiner, Beal

MIXMODNL Lindrostrom, B ates

- MIXNLIN Voneh, Carter
sparse data(x)
NLMIX Gallant, Dividian
NPML Mallet
nonparametric
Adapt Il Schumitsky, D'Argonio
?{SAS)
linear

RS

MULTIELS) Yamaoka

NONMEMZFRIE L /=
EEBDRIFAE

PK model

B 47 compartment model
- One, Two, Nonlinear

Absorption {1st or 0 -order)

Regression mode D H
cL = 6‘+ EIWT
CcL = g CL

t a -

CL C.Lu -6‘ - period




Stafisticaj model
13 A —2OASEED
CL ="CL + g, ,'
L =CL(1+ 7))
CL ="“(-';‘T_.exp(q.)
mPREDKEZED

Cp = C;:"l *toe,

N\

Cp,~Cp (1% )

i

Cpll -ép\“ expl e “)

kR

Bi1: cL= g8 * 6 WT

f, 0 of a !-0 ?
full model reduced model
-2loglLH, ) - (-2fog(tH )

f1z: CL = 8 CL_

8.#1 o g =172




Full data & Sparse data®LE#

PXZF1ONBERBKY -4 (FHEH11A)
Full study. am/ A

20% Reduced data - FEH1.8RA

0 12 24 36 48 §0 72

NANCRG Karewd ™, MOBLE: AQTAGY, HIRQYASU CGATAY, AM0 M, Inal

. Journal of Pharmaceutical Sciences{ 1117
Vol, 78, No. 12, December 1950°

Table IV—Pharmacokinetic Parameters of Phenyloin Estimated

by NONMEM Using Full'and Reduced Dala and 95% Conlidence
intencals of 8 Values

Full Data 20% to Full Data
Parameter
Kk, 0t 00421 0.0393
K&ont -1.19 AN LI
(Wcr)“ kgL 1.04 192 -
8l 0.78% 0.77*
(0.65-0.91)® {0.64-0.90)
42 0.38%° 0.43°
{0.03-9.73) (—0.09-0.95)
a" sg+ 2,
{0.48-0.70} (0.44-0.72)
a2 e fajae
{0.24-0.52) {0.18-0.64)
cv .
&. 0.468 0,437
a Q416 a2
(th f£212 0.41%
o
v 0.215 0.231

“ Significantly different from 0 at p < 0.01. ® The actual 95% confi
dence intarvals, © Significanily ditierent from 672 at p < 0.01.

1120 / Journal of Pharmaceutical Scisnces

Vol. 79, No. 12, December 1990
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Statistical evaluation of data

The data should allow a representative assessment of the exposure..
However, because lage intra- and inter-individual valiation of kinetic
parameters may occur and small numbers of animals are involved in
generating toxicokinetic data, a high level of precision in term of
statistics in not normally possible or required. Consideration should be
given to the calculation of mean or median values and estimates of
variability, but in some case the data for individual animals may be more
impotant than a refinde statistical analysis of group data. |
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SAS/MIXED 7/u i P70y I A

titlel 'REPALL,SAS 1993-1-18 ¥Y.Takahashi * ;

libname DD [}’ ;:
data D1 ;
*input ID $§ @ ; :
do TIME = 1, 2, 4, 8, 12, 24 ;
input Y @@ ;

output ;
end ;
cards ;
Dol 3 . 8 . 5
ID02 . 6 . 7 . 4
o3 . 7 10 .
proc print data=D1l ;
proc mixed data=Dl ;
class ID TIME :
model Y = TIME / sZotion

repeated / subject=ID type=CS ;
lsmeans TIME ;

ran ;

OBS 1D TIME b4
1 ID01 1 3
2 IDO1 2 .
3 IDOL 4 8
4 Dol 8 .
5 IDp01 12 5
6 ID01 24 .
ki ipoz 1 .
8 Ipg2 2 6
9 ing2 4 .

10 ipg2 8 1
11 IDo2 12 .
12 ingz 24 4
13 ipo3 1 .
14 D03 2 1
i5 IDo3 4 10
ié ID03 8 .
17 ID03 12 -
isg IDO3 24 .



SAS/MIXED 70 ¥ ¥ % DR

The MIXED Procedure
Covarlance Parameter Estimates (REML)
Cov Parm Ratio Estimate Std Error 2 Pr > |2}

DIAG CS 14468,153052 0.59893085 0.99998272 -1,00 0.3173
Residual 1.000600000 0.00006911 0,01018185 0.0l 0.9946

Model Fitting Information for ¥

Description Value
Observations 8.0000
Variance Estimate 0.0001
Standard Deviation Estimate 0.0083
REML Log Likelihood -3.3872
Akalke’s Information Criterlon -5.3872
Schwartz’s Bayeslan Crilterion ~4.,0804
-2 REML Log Likellihood 6.7744
Null Model LRT Chi-Square 0.7338
Null Model LRT DF 1.0000
Null Model LRT P~Value 0.3916

Tests of Fixed Effects
Source NDF DDF Type III ¥ Pr > F

TIME 5 2 63182.78 0.0000

Least Squares Means

Level LSMEAN Std Exror DDF T Pr > IT{
TIME 1 3.99990785 0.577456686 2 6.93 0.0202
TIME 2 6.00004607 0.57737687 2 10.39 0.0081
TIME 4 8.99997697 0.57737687 2 15.59 0.0041
TIME 8 7.00004607 0.57745666 2 lz2.12 0.0067
TIME 12 5.98990785 0.57745666 2 10.39 0.0091
TIME 24 4.00004607 0.57745666 2 6.93 0.0202

Least Squares Means DH/JREET, LsMEAN OICEBEATOH
EEEZ2>Tw5, IEHER, 3999 &% oTWT "REHE" 245
TOEBREFBON TS, MOBFSLFERICEHESh TV,



)

INETORL REEMRRICBY T, ERABOBEOMER, "EdbhTna"
YLTHASRTE 2, TKOBEIH,

Ay T LY N

RILE L RA > 1EEET 20

RIRA > MITHRL Y b 2F 55

B, wot ok

HEBRE T 200, Livor
BE, TRTOREBOTHALEL R TRV TS S, S0L S RBET
i, FAEEENERHEROEFERODE L, SENLERABIEEL, 20
7 OFEHICE LTI, SWHEEORFORELERE LT/ 4 7 ADA L 2y
HHERLT & 2R <HIEBERITRIER G 2.

CAIT, REHFBICBV TR, HRNEEEEREONEICEE SR EvEdt
ATx=Thole. LdL, TKOBEIE, HRNLEEEREIZS (BICTS BN
DTH5.

RBOBVHFRH ENNITENDIZE, TOEBEE LRABNOEROBETEIH L
TLB. TITiR, BHMOTTOERNLREL AR LEOIT EL VO TH S %5,
TOEREFFRL T 080w Th 5.



[-REERROMTFEL 8T 2 ERLY
IEXHOLEL 7u-Fr-PORIRONT

BB

ME0S® (L408) tBBVWAELELLEER #BEKo I—REBHERR
OFEAFECBT2EBEE) 83WT. SIEXHORBESHYEIHAT
bt@?::t&bf%ﬁéﬁfﬁ%ifo%ﬁ%@%%%wxo,%%\
ExE, mFuccHdBizsdhrdnilELEA. BEVVWELET. £
ZXLIVHHRBHAOIFEOREZRVELLOTIENLET .

2 B X # (No.40,1-32,1994)

X X 2

= No. X B &

1.7, Fig.2 iy Rfh : EWRATHR 40,163-187 (1981)
18, @a,b B4 LATOX 7% R b (1980)

19, Fig.1 | Dr,Thakur (Hazleton WA): FA{S

20, B 1
21, 1,2 }EWE¥: HEWr-L o, 34,12-16 (1988)

Foftt B%E HAME T 2N AEERTIHGEAAERFRD
£ 63 (1992)




(8720 1070 > 1591 s,uepueg) Tojeney

SPOYISIN [BI11S11E1S BuIlDs}ag U0} 8941 UoISIDa(

sdnoud £pnis jo Jaquinu ay)
S % ataym "dnosd joJjuod pue
dnoa3 £pnis uaamiaq
suesw dnoud asedwod 0y
193] 4,/G0°0 1€ pawJojrad
10128} UOHI3UOD
§ a)esusyies Juisn
15311 poIpO

dnoad Apn)s
Ywads pue
|043u02
UIIMI3q SIJUBLIEA
snoguadowoy
—uoN

loo=d

12431 100
1e dnoad £pmys
pue dnoad joquod
usamlaq saoueLiea
asedwed 0]
1s8}-4

sdnou3
Apms jo saquinu
ayy 1 ¥ s4aym dnosd
jonuod pue dnotd
Apnis 10j sueaw
dnos3 Buuedwos
13A3] ¥/60°0 12 1531-)

dnoad
£pn}s dy10ads
pue ponuod
10} SaJuBLIBA
snoauaBowoy

1oo<d

sueaws dnouB udam)aq suosuedwod ARnIL 10} ISNIpY dnold
[04ju0d 3y} pue dnoJd Apnis yoea uaamiaq sunsueduod ajeledag

asuenep

sdnosd Apmys j(e Suowe
S3IURLIEA SNO3UABOWOY-UON

(100=d}

fyausBowop
s, Haley

[ELE]]
100 1e

10

[9A37 S0°0 94} 1€
Pa12Npuo) [0auod
pue dnouy) Apnis
yoej uasmiay
suospedwor
s|diyiny s,Bsuung

S3DUBLIRA
snoaualowoH

{100 <d}



Figure #

Flowchart of ANOVA and Related Methods

*

LEVENE'S TEST OF HOMOGENEITY OF VARIANCES

l

Y
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v
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v v
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STOP
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One-way analysis of variance (ANOVA) followed by Williams’ tests is applied to continuous
paramerers. An important condition for the validity of these tests is that the variances of the groups
are the same (Armitage 1971). This condition ¢can be tested using Bartlett’s test (Bartlett 1937), If
the oull hypothesis of equal variances is rejected, then it is concluded that the ANOVA and Williams’
_tests on untransformed data are invalid and a logarithmic data transformation is triad. Bartlett's test

is then applied again.

In our system, a 1% level is used for Bartlett’s test. Using such a level will cause only the more
serious cases to be rejected. It has been found to be a good practical level to use.

Note that, in general, significance levels for the rejection of mull hypotheses, using a particular

statistical test, should be chosen to provide the optimum performance in practice. In the present
situation, thercfore, there is no connection between the significance level used for Bartlett’s test (1 %)

and the level that our system uses for the comparison of means (5%).

References
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Publications, Oxford, UK.

BARTLETT,M.S.(1937) Properties of sufficiency and statistical tests. Proceedings of the Royal
Society. Series A,160,268-282.
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