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6) NAYRFYFELATL 4 7 FHe HAsn
B

(1) A7t Qualification Al¥S FH3taL Aol we}l Qualifications

(7h #4771 AZAPE A%sts 713 Wl A=A AA s 5

e AE77t AlZzAE 2Ele Protocololl Wl Qualification
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20) “Qualification of Analytical Instruments for Use in the
Pharmaceutical Industry : A  Scientific Approach” (AAPS
PharmSciTech 2004;5(1) Article 22)

(1) Group A Instruments :
AREARS] St A4, =5 H A Qualification &2 &
Light microscopes, magnetic stirrers, mortars, pestles, nitrogen
evaporators, ovens, spatulas, vortex mixers, ultra sonicator,
UPS, diaphragm pump &

(2) Group B Instruments :
WHAARJNFA e 25 FR17]#e] SOPe| weE Qualification
o] Fagh %]
Balance, incubators, infrared spectrometers, melting point
apparatus, muffle furnaces, pH meters, pipettes, refractometers,
refrigerator—freezers, thermocouples, thermometers, titrator,
vacuum ovens, and viscometers, water system, centrifuge,
refrigerated—centrifuge, humidity meters =

(3) Group C Instruments :
Vender?] Q15AE 7Fd AE7F2] Vender?} 71743+ Protocolol] W
Full Qualification (IQ, OQ, PQ)¢] H &g “4H]
High—pressure liquid chromatographs, Liquid chromatographs -
Mass/Mass spectrometers, Mass spectrometersGas chromatographs,
Atomic absorption spectrometers, Diode-array detectors, Flame
absorption spectrometers, Inductively coupled argon plasma
emission spectrometers, Micro—plate readers, Near infrared
spectrometers, Raman spectrometers, Thermal gravimetric
analyzers, UV/VIS  spectrometers, X-ray fluorescence
spectrometers, &
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(2) 717+9]  certificate®s SRt FQst 7] distole= ZHA
calibrations 2 A|5Fo] A58 g2ldit)

(3) 71 FEE ) FEF D 7 FolAEE AT 7P gTE
) 7171l BENE, AR, AVEAY Fol AAE ehue ¥
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(2) 21717 &2 certificate ¥H& &Qlgh & Apg3 4 9t}
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(2)

3)

(4)
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=
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7182 0 2 Autopipet %% 718kl =& &ujo] Al AEE
T 1o positive pipetd] Aol ® AREE LA} F= 2 A
calibration®] 2 Q3}t}.

Awg 27] 7+ (One—mark pipet, Graduated pipet, Volumetric
flask 5) A4S B F5= CertificateE &R glofof shrf, sk
AZFE Fe7l17= AFH Fo FAHE 2% oidelA HdxstH

weol o8] Aol Ashd 4 Jouw o Aot F714Q)
AAAFe] Bas,

of. A=z 2 Al

D AdA=
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TEHTE 7|55t Aol AHES AlsE FAT ¢ AEF g
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)

Asdxg el AA vz
s AR Hdd A A7t 7hed A A Fol tiaiA =
Phillips 5°] Schuirmann’s two one-sided testsel]l 7]%3lF o] &9
el A AAH(08~1.25), o4 (type 1 error), thzof
of uigt Algeke] o & Hal, AA|o]EE2] WE AT (coefficient of
variation)ol] 2]a] A4 H )

SR AbEo] o]E4 WA
AA U Asd TFAANA FA4sta J= 22 Hgk 2 s
AA vz ¢+ A=dE= Hauschke So] WiEst a2 o] %‘*%HI’_

At

(G| Al : Hauschke 3Z4!)

2( cV, Y .
nz(ta,Zn—2+tﬁ/2,2n—2) [1nlv2v5j ,if 0=1

»( CV. ?
n>(t , ,+t — W | if 1<0<1.25
(tein2 +tpin2) (1n1.25—1n¢9j

2 CV, ’
n>(t , . +t — W | if 0.8<6<I
(ten2 +tpin2) (mo.s-maj

ta, v, the upper a percentile of the central t-distribution with v
—-degrees of freedom
CVw, the within—subject coefficient of variation

n, the number of subjects per sequence

O, the ratio of expected means 0= exp(u )/exp(ig)

)

webd] o] el g o2 A obel Al AFHY AGAME CVyoeel
NE AuE ngo 0% FAAND Fu Yol B JPASES

A& T 9

ol ola) o] A £ 4 %m )
FE210 65 09, 095, 1, 1.06 ¥ 1.1 52AZ &3t 7 AlA <]
gl B Adala 7t Forzel CVyo%E 10~80% e el
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CVw%7} 30, 400.2 Z7}8ba, Zu e #}2=7) 321, 54 o2 =713}

At} ofee 62 095 £ 1068 ek 2934 5 CVw%7t

20, 30, 409 - 27 20, 40, 66 o2 AA dF A} =7} AXFHE T
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(D) FAFHAARAA ook 2 AP 7 2 A d
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20 iZH?q

) Algo] ALg3 477 5 (
12) Al2(59)) #E Ao Av (e
13) ]@uohﬂt—il

7h ARz dHR
(D FFd 2 AAzA (AT, 225 AT & 34 5 29
(2) B (HFA AR
W AT FeAd S A wydHolA
(1) 5ol - H7H 9% =
@) AR (=99 1y FSH9] £ 20%)
(3) A3
4) A=A
5) AZA

th AErtEId 5 AldEoly  AFAA d/E/d/ARE 7T

Lt, MSd Aol SH Xz

s A4 B8 txoky Aok 7 155 2x2 geAy
upet A7EE d Al Al FoId T AUC, Cox® Toax 52 AA0]EE v}
MY E Fatal o] getn g &l thafjAl A4 FAHEA 3 two-one sided t-test
& o3t WHAA "t A7IA = AF dA dolHE o] &ste] AA As
4 AP FAAY RS Ak



D oA dlelgd

Subject | Sequence AUC inf Log AUCiy
R=Ref (normal scale) Ratio (log scale)
’ st : nd, : st . nd .

T=Test | 1 period 2%period (T/R) 1*period  2"period
Al RT 26.3 27.0 1.027 3.270 3.296
A2 RT 21.6 22.0 1.019 3.073 3.091
A3 RT 20.7 19.9 0.961 3.030 2.991
A4 RT 25.0 28.8 1.152 3.219 3.360
Ab RT 18.9 18.0 0.952 2.939 2.890
A6 RT 174 18.6 1.069 2.856 2.923
A7 RT 19.8 19.8 1.000 2.986 2.986
A8 RT 17.0 20.0 1.176 2.833 2.996
A9 RT 254 249 0.980 3.235 3.215
B1 TR 214 216 0.991 3.063 3.073
B2 TR 26.1 32.6 0.801 3.262 3.484
B3 TR 35.3 219 1612 3.564 3.086
B4 TR 17.2 22.1 0.778 2.845 3.096
B5 TR 19.6 25.5 0.769 2.976 3.239
B6 TR 13.4 11.9 1.126 2.595 2477
B7 TR 24.2 24.4 0.992 3.186 3.195
B8 TR 14.3 176 0.813 2.660 2.868
B9 TR 28.7 25.6 1.121 3.357 3.243

Geometric 1.003
mean

2) A A+ 24
7h AAlel&E dHolH e =1 Wk

RBESA o] &E dJetuHE 2T woles AR} 8=

O F o AL AFgFelE Busht B4 AA1E Abgete] W

o] gk Al ek Hire] HFA(point estimate)
28 AUC gt ol&sho] tizofa A3l eke]l AUCY 7|3k
7, mR % mT & 73 & mT/mR H =S AArtete] tizoko] o
g Al@ ool i AUCY #AF4S 73k 18 AFA 237t
71, 0.8 < mT/mR < 1.259] A3stA]E HESH,

d

o

o) izt Al @ okl tha HAHEA(ANOVA)

4) 2% 2dd mE YT

138

=
=

o,

@4

r

T(oF8tE) A A|447 A45, o], 2000)

1o

IMEE
TOoO O

0x

Al

]

HEUS ird

MO



= A & ¥}H(sequence

effects) S HAEZ S ol nestedd 3@ x}zF 2 AA7F WA 7E
o WEadld st FoA oAF-E HEZ

2h) FAREA I A E T AR gig A=Y AL

2WgE AUCH tigh AE32 (DAl whek Ak,

(2
>
_O‘L
£
)

5*
;i‘(vl,a) = e
Vn (M
ﬂ“(vl,a) : noncentrality
a : level of significance, 0.05
5 . detectable difference of AUC at power = 0.8, equal to
In1.2 at this condition
n : number of subject in each group
o : population variance of AUC, substituted by MSk in
ANOVA table at this condition

3 H2ASAHD)E v (2)~B)9] Aol w3

A=e’ -1 )

« OX ﬂ'(vl,a,l—ﬁ:O.S)

S =
Jn 3)

S" . detectable difference of AUC at power (1-3) = 0.8

np) ook tigk Alg ek Hatre] A1t
Schurmann’s two one sided t-test 7| < 983t (4)2 o wet

ALk,



In

7. > o 1
(—Tj = (XT - Xg )i t0.05n14n2-2) X/ MSg x \/:
lower ,upper n

HR

| [ﬂTj “r
Hr lower,upper : 90% confidence intervals for the ratio \ AR
U, UR : Means for each formulation

X1 Xpg : Observed geometric means of log transformed AUCs for

each formulation

MSr : Mean square for residual from ANOVA

n : Number of subjects in each groups

3) A A3t

7h

tizetol & Aget Hire] HMFA
233 AUC S ol&3le] txky A g eke] AUCS 7)38HH
#, mR 2 mTE 7§ Ave ohga 2ok fzok] gjah Aget

1ol

)

o] FHit AUCO #AF+A2 100322, 0.8 < mT/mR < 1.25 Afo
So] Awk ARAAFEA NFS HEHT
Formulation 1%period  2™period Both periods
eam. Gkem.  Geom. Mean. meantsh
Reference 21.09 21.85 21.47 (17.16, 26.87)
Test 21.25 21.83 21.54 (16.78, 27.64)
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Analysis of variance Log tdatsformed a=0.05

Source of Degree of Sum of Mean

variation freedom square square F-test
Sequences 1 0.00017528 0.0@8175 (#0.9676) 0 2
Subjeut(SE 16 1.64667075 0.102916 (#5-0.0003) 5 0
Periods 1 0.00865490 0.008654 (-0.4755) 3 4
Drugs 1 0.00008802 0.002088  (#30.9420) 0 5
Residual 16 0.25931026 0.085206
Total 35 1.91489921

Do RREY HEHS Ate] Bd
=4.296°] 2= kol AlAtETE o] e a=0.05, A% 16, 1-p=0.8Y wj,
HIAl ¢ B3 g 208H T Foz B AFe AL HEHo] 08 oo
2 7] Agtsts & 5 dth

40.01621x2.985

5% =
o}-& ¢ J9 =0.1267, A = €0.1267-1=0.13512 7
AEo] HAAEAE 1351%2A dhA BESHY 54 715(220%)
& wEHY

2h) oizofel gk AlE ek o] 90% AlF 7t

909% AT )2l ofsf ok 2ol AXET webA foFE a
=0.05°1A4 In (mT/mR)2] A& &A= -007110 < In (mT/mR ) <
0.07710 o]t} wehA o] & thA] #¥3shd 09314 < mT/mR < 1.080
ojlmg  gixofe gk AlgeF Hir AUCS AIE|F1H> 93.14%~
108.0%= Alxt= Ak AlgeF Hite] 90% 4l#]F-3ko] =k 80% ~



h{”—Tj ~(3.070 - 3.067) £ 1.746 x /0.01621 x \g
lower ,upper

HR

Test/Referen 1 cqical 90%

gient Cpnfidence c]c;r?i\"fi(eiler?cfe
o S%m ate interval
Schuirmann’s Two
one—sided t-test 1.003 0.9315 1.080 0.900
Bioequivalence limit 0.8 1.25
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[F= 1]
MEM AE ™ DX 4 ZHE AME
e
CVw

09 0.95 1 1.05 1.1
10 12 8 6 8 10
12 16 8 8 8 14
14 20 12 10 10 18
16 26 14 12 14 22
18 30 16 14 16 26
20 38 20 16 18 32
21 40 22 18 20 36
22 44 22 18 22 38
23 48 24 20 24 42
24 52 26 22 26 44
25 56 28 24 28 48
26 60 30 24 30 52
27 66 32 26 32 56
28 70 34 28 34 60
29 74 38 30 36 64
30 80 40 32 38 68
31 &4 42 34 40 72
32 90 44 36 44 76
33 94 46 38 46 80
34 100 50 40 48 86
35 106 52 42 50 90
36 110 54 44 54 94
37 116 58 46 56 100
38 122 60 48 60 104
39 128 64 52 62 110
40 134 66 54 64 114
41 140 70 56 68 120
42 148 72 58 70 126
43 154 76 60 74 130
44 160 78 64 76 136
45 166 82 66 80 142
46 174 84 68 82 148
47 180 83 72 86 154
48 188 92 74 90 160
49 194 94 76 92 166
50 202 98 &80 96 172
52 216 106 84 102 184
54 230 112 90 110 196
56 246 120 9% 116 208
58 260 126 102 124 222
60 276 134 108 132 236
65 316 154 124 150 270
70 358 174 140 170 304
75 400 194 156 190 340
80 444 214 172 210 376
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