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Abstract : In good laboratory practice (GLP), analytical method validation prior to toxicity testing
is important in terms of concentration setting and sample preparation. The testing agency performed
validation of the two requested test substances using high—performance liquid chromatography
(HPLC), and as a result, the analysis satisfied the criteria for specificity, system suitability, linearity,
intra—day reproducibility, homogeneity, stability, concentration analysis, and quality control. The
method was established and validated. However, the content of standard substances in the test report
of the requesting institution was found to be 1.34 and 1.17 times higher than the results of the testing
institution, confirming that deriving results through validation of analysis methods suitable for GLP is
important in terms of securing reliability and stability.
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Table 1. Optimized process parameters for chromatographic condition of A

HPLC

Waters Alliance E2695 (2998 PDA), USA

Column

SYMMETRY 100-5-C18 (4.6*250mm, 5 zm)

Column temperature

35 C

Gradient elution
(A) 0.1% Formic acid in acetonitrile
(B) 0.1% Formic acid in water

Time(min) A(%) B(%)
Mobile phase 0 10 90
10 60 40
17 100 0
30 100 0
35 10 90
40 10 90
Flow rate 0.7 ml/min
Injection volume 10 «l

Autosampler temperature

Room temperature

Detector

Photodiode array detector (PDA)

Wavelength

450 nm

Table 2. Optimized process parameters for chromatographic condition of B

HPLC

Waters Alliance E2695 (2998 PDA), USA

Column

waters sunfire C18 (4.6*250mm, 5 xm)

Column temperature

30 C

Gradient elution
(A) Acetonitrile
(B) 0.1% Formic acid in water

Time(min) A(%) B(%)
Mobile phase 0 14 86
15 14 86
20 90 10
30 90 10
30.5 14 86
40 14 86
Flow rate 0.6 ml/min
Injection volume 5 ul

Autosampler temperature

Room temperature

Detector

Photodiode array detector (PDA)

Wavelength

360 nm
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2.6.3. Z44/d(Linearity)
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Table 3. System suitability tests for A
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Az SF A3 B4 A madFd] of
AL 0.31~1.55%, HE2A7t] tst A
AL 0.02~0.04%= LrebtHTable 3). %3
E4 B DI oigt Hdg2

4.40%, wWEEAZE] digt AL 011~
0.32%= Yebgth(Table 4). wWetA A, B B%F
A 5% olste]l |A 7S wESHlh o
o, ul=k FDA I=nted=j=s W dgo]ld 2
Aol w2H AAFPUAY] F8IES 1%
Aot glow [k e FYSIgof w
2t AR 5187ES g Aot ot
[11,12]. AA, HAFAFANA S5F AA =4,
A% T HA 24 ot A AR glot
[13]. f2uate] 49 AdAd2 Hdd7|ae] =5
FAAA-AA o o gy Aot 7)o HEok
A2 e AAEE &Y SsiAe B9
B4 9 vQGA A7 T A 0] EQlet AFE F
o FEg stol=ERelE AAlS) & Hasdol 3l

o},

oX oX

0 mE o
=

_L4

¥

Batch No. Classification ~ No. 1 No. 2 No. 3 No. 4 No. 5 Mean  Precision(%)
! Peak area 1,110,734 1,115,157 1,117,179 1,121,224 1,123,322 1,117,523 0.40
RT (min) 22.390 22.371 22.381 22.390 22371 22.382 0.03
) Peak area 940,494 941,760 937,016 934,675 947,084 940,206 0.45
RT (min) 22.167 22.178 22.171 22.176 22.176 22.174 0.02
3 Peak area 879,373 880,126 881,091 885,955 885,190 882,347 0.31
RT (min) 22.191 22.168 22.176 22.182 22.169 22.177 0.04
A Peak area 1,047,671 1,061,381 1,061,616 1,065,855 1,066,395 1,060,584 0.64
RT (min) 22.161 22171 22.167 22.165 22.169 22.168 0.02
5 Peak area 805,567 812,175 817,873 820,178 822,801 815,719 0.76
RT (min) 22.215 22.200 22.208 22.208 22212 22.209 0.02
Peak area 1,061,633 1,083,849 1,064,073 1,033,193 1,068,238 1,062,197 1.55
6 RT (min) 22.272 22.256 22.261 22.243 22.251 22.257 0.04
Batch No. 1 @ Intra—day reproducibility,
Batch No. 2 : Room temperature and autosampler stability
Batch No. 3 @ Refrigerated 4—day stability
Batch No. 4 @ Refrigerated 7—day stability
Batch No. 5 : First day of dosing
Batch No. 6 : Last day of dosing

RT ; Retention Time
Precision(%) = (Standard Deviation, SD) / Mean X 100
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Table 4. System suitability tests for B
Batch No.  Classification ~ No. 1 No. 2 No. 3 Precision(%)
: Peak area 1,093,451 1,096,335 1,094,693 0.36
RT (min) 11.067 11.055 11.040 0.13
Peak area 1,014,852 1,022,407 1,092,013 423
2 RT (min) 11.048  11.056  11.060 0.12
3 Peak area 1,040,966 1,121,815 1,127,504 3.95
RT (min) 11.158 11.219 11.196 0.22
4 Peak area 1,011,692 1,023,460 1,030,134 0.74
RT (min) 11.074 11.057 11.067 0.11
5 Peak area 1,072,519 1,070,860 1,072,471 0.11
RT (min) 10.843  10.830  10.836 0.23
¢ Peak area 961,225 963,670 1,048,272 4.40
RT (min) 10.957 10.946 10.883 0.32
Batch No. 1 : Intra—day reproducibility,
Batch No. 2 : Room temperature and autosampler stability
Batch No. 3 : Refrigerated 4—day stability
Batch No. 4 : Refrigerated 7—day stability
Batch No. 5 : First day of dosing

Batch No. 6 @ Last day of dosing
RT ; Retention Time

Precision(%) = (Standard Deviation, SD) / Mean X 100
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Table 5. Linearity for A

Nominal Concentration Measured Concentration

Batch No. (ug/ml) Peak area (ng/mL) Accuracy(%)

3.125 249585.786 3.176 101.6

6.250 530323.703 6.086 97.4

] 12.500 1122986.766 12.230 97.8

25.000 2364463.066 25.100 100.4

50.000 4899198.509 51.376 102.8
¥=99510.5428x-94705.1999, R* =0.9998

3.125 192369.686 3.223 103.1

6.250 420425.152 5.956 95.3

) 12.500 917906.470 11.919 95.4

25.000 2007599.261 24.98 99.9

50.000 4357791.367 53.15 106.3
y=89321.5738x-151387.1056, R* =0.9988

3.125 184215.335 3.233 103.5

6.250 404233.646 5.919 94.7

3 12.500 894328.954 11.901 95.2

25.000 1957072.264 24.872 99.5

50.000 4308077.957 53.568 107.1
y=88427.2458x-163692.2563, R* =0.9984

3.125 236850.351 3.184 101.9

6.250 504747.742 6.078 97.2

4 12.500 1067985.442 12.161 97.3

25.000 2230829.045 24.721 98.9

50.000 4788064.896 52.34 104.7
y=97284.7268x-119196.0860, R* =0.9991

3.125 161434.421 3.231 103.4

6.250 372073.320 5.953 95.2

5 12.500 823797.847 11.789 94.3

25.000 1832143.837 24818 99.3

50.000 4081523.330 53.881 107.8
y=84047.8825x —174223.1717, R* =0.9980

3.125 224114.041 3.122 99.9

6.250 491504.511 6.401 102.4

6 12.500 948386.414 12.002 96.0

25.000 1933994.861 24.086 96.3

50.000 4264430.215 52.657 105.3

y=85927.8383x-92365.8577, R* =0.9978

Batch No. 1 : Intra—day reproducibility,

Batch No. 2 : Room temperature and autosampler stability
Batch No. 3 @ Refrigerated 4—day stability

Batch No. 4 : Refrigerated 7—day stability

Batch No. 5 : First day of dosing

Batch No. 6 @ Last day of dosing

Accuracy(%) = Measured concentration / Nominal concentration X 100
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Table 6. Linearity for B
Batch No. Nommai ﬂé;)rrlli;ntratlon Peak area Measure(dﬂ g/or;lsntratlon Accuracy(%)
31.250 274420.422 30.334 97.1
62.500 553837.995 62.591 100.1
! 125.000 1099261.162 125.556 100.4
250.000 2183507.996 250.724 100.3
500.000 4338882.514 499.545 99.9
y=8662.3404x+11653.5720, R* =1.0000
31.250 283036.880 27.151 86.9
62.500 565533.063 63.276 101.2
) 125.000 1092013.440 130.600 104.5
250.000 2009522.183 247.927 99.2
500.000 3979158.373 499.796 100.0
y=7820.0929x+70709.7971, R* =0.9996
31.250 262965.800 28.932 92.6
62.500 496823.911 57.651 92.2
3 125.000 1029181.644 123.025 98.4
250.000 2191781.643 265.794 106.3
500.000 4044791.506 493,348 98.7
y=8143.2003x+27363.8378, R* =0.9978
31.250 249234.870 30.384 97.2
62.500 514692.000 63.373 101.4
A 125.000 1014137.867 125.440 100.4
250.000 2011923.048 249.436 99.8
500.000 4029120.788 500.117 100.0
y=8046.8848x+4737.7905, R* =1.0000
31.250 266935.776 33.134 106.0
62.500 521108.537 62.383 99.8
5 125.000 1056791.531 124.025 99.2
250.000 2135319.749 248.135 99.3
500.000 4333396.050 501.073 100.2
y=8690.1492x-21006.0705, R* =0.9999
31.250 232069.946 30.994 99.2
62.500 495256.751 63.020 100.8
6 125.000 1026981.855 127.723 102.2
250.000 2030580.282 249.846 99.9
500.000 3998850.043 489.356 97.9
y=8020.9834x+2682.2431, R* =0.9998
Batch No. 1 : Intra—day reproducibility,
Batch No. 2 : Room temperature and autosampler stability
Batch No. 3 : Refrigerated 4—day stability
Batch No. 4 : Refrigerated 7—day stability
Batch No. 5 : First day of dosing
Batch No. 6 @ Last day of dosing

Accuracy(%) = Measured concentration / Nominal concentration X 100
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Table 7. Intra—day reptroducibility of A
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Nominal

Measured concentration

Batch No.  Concentration (mg/mL) (ri/[j?r?L) Pre(;los)lon ACE};;;‘ ¥y
(mg/mL)  No.1 No.2 No.3 8
Low dose 50 50.293 50.257 50.271 50.274 0.04 100.5
High dose 200 199.429 198.857 198.714  199.000 0.19 99.5
Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
Table 8. Intra—day reptroducibility of B
Nominal Measured concentration M Precisi A
Batch No.  Concentration (mg/mL) (m jferL) re(co/ls)lon CE;;)‘Q 4
(mg/mL) No.1 No.2 No.3 ®
Low dose 62.5 56.250 56.448 56.382 56.360 0.18 90.2
High dose 250 228.175 228307 228,571 228351 0.09 91.3

Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
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Table 9. Homogeneity of A

e

84 11

Measured concentration
Formulated

Batch No. Concentration  Layer (mg/mL) Mean  Precision Accuracy
(mg/mL) No.1 No.2 No 3 me/mb (%) %)
Upper 50.193  50.186 50.200 50.193 0.09 100.4
Low dose 50 Middle 50.293  50.257 50.271  50.274 0.09 100.5
Lower 50.193  50.286  50.257  50.245 0.09 100.5
Upper ~ 200.857 200.057 200.143 198.759 0.80 99.4
High dose 200 Middle  199.429 198.857 198.714 197.962 0.80 99.0
Lower  197.571 197.343 195.857 196.924 0.81 98.5
Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100

Table 10. Homogeneity of B

Formulated Measured concentration o
Batch No. Concentration —Layer (mg/mL) (M;:anL) Pre(ca;s;on ACE;Y)%Y
(mg/mL) No.1 No.2 No.3 &f ’ ’
Upper 56.217 55.853  56.184 56.085 0.30 89.7
Low dose 62.5 Middle  56.250 56.448 56.382  56.360 0.30 90.2
Lower 56.217  56.151  56.316 56.228 0.30 90.0
Upper 228571 228307 229.497 229.115 0.45 91.6
High dose 250 Middle 228175 228.307 228.571 229.277 0.45 91.7
Lower  229.497 229.762 231.349 230.203 0.45 92.1
Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100

Table 11. Robustness of A.

Nominal Measured concentration ..
. Mean  Precision Accuracy
Batch No. Concentration (mg/mL) (me/mL) @) @)
(mg/mL) No. 1 No. 2  No. 3 8
Initial 50 50.293 50.257 50.271 50.274 0.04 —
200 199.429  198.857 198.714  199.000 0.19 —
Room Temperature 50 49514  49.671 49.700 49.629 0.20 -1.3
3 hrs 200 210.771  210.714  210.971  210.819 0.06 5.9
Refrigerator 50 46.959  47.130  47.589 47.226 0.69 -6.1
4 days 200 176.976  177.988 177.771  177.579 0.30 -10.8
Refrigerator 50 52.259 51.875 51.822 51.985 0.46 3.4
7 days 200 210.525 211.220 211.221  210.989 0.19 6.0
Autosampler 50 49.121 49.464  49.829 49.471 0.71 -1.6
20 hrs 200 199.800 199.686 199.800  199.762 0.03 0.4
Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
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Table 12. Robustness of B
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Nominal Measured concentration .
Batch No. Concentration (mg/mL) (rrlz/[j?r?L) Pre(f;j)lon Acz;;)a ¥
(mg/mL) No. 1 No. 2 No. 3 8
lnitial 62.5 56.250  56.448  56.382 56.360 0.18 —
250 228175 228307 228571  228.351 0.09 —
Room Temperature 62.5 59.557  60.185  60.780 60.174 1.02 6.8
3 hrs 250 244841  250.000 236.376  243.739 2.82 6.7
Refrigerator 62.5 59.061  59.821  60.417 59.766 1.14 6.0
4 days 250 239.153 218915 216.931  225.000 5.47 -1.5
Refrigerator 62.5 60.251  60.251  59.821 60.108 0.41 6.6
7 days 250 226984  240.608 226.852  231.481 341 1.4
Autosampler 62.5 60.847 61905  60.714 61.155 1.07 8.5
20 hrs 250 232.407 235979 233466 233951 0.78 2.5
Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
Table 13. Analysis of concentration of A
Formulated Measured concentration
Batch Concentrations (mg/mL) Mean Precision  Accuracy
No. of test ubstance (mg/mL) (%) (%)
(mg/mL) No. 1 No. 2 No. 3
. 50 49.673 50185  50.559  50.139 0.89 100.3
i‘frsctbfi; 100 104.547 104351 104424  104.441 0.09 104.4
200 212447 210017 211.832 211432 0.60 105.7
50 50.986 50.930 50.951 50.955 0.06 101.9
g?séociianyg 100 95278 98986  97.436  97.233 1.92 97.2
200 211.801 199.826 203912  205.180 2.97 102.6
Precision(%) = (Standard Deviation, SD) / Mean X 100

Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
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Table 14. Analysis of concentration of B
Formulated Measured concentration )
Batch Concentrations (mg/mL) Mean Precision  Accuracy
No. of test ubstance (mg/mL) (%) (%)
o d 62.5 58.896 59.292 59.325 59.171 0.40 94.7
zlfrséos;yg 125 121.561  125.595  121.759  122.972 1.85 98.4
250 238.492  245.899  239.815  241.402 1.64 96.6
d 62.5 68.618 68.485 69.378 68.827 0.70 110.1
i?séosf‘gg 125 121.561  123.942 125066  123.523 1.45 98.8
250 227.910 228.968 228.439 228.439 0.23 91.4
Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
Table 15. Quality controls of A
: Measured concentration
Batch Nomlna1 (me/mL) Mean  Precision Accuracy
No Concentration mg/m (mg/mL) %) %)
' (mg/mL) No. 1 No.2 No. 3 8
Intra~day 12.5 12106 12.049 11.956  12.037 0.63 96.3
reproducibility
Room temperature
and autosampler 6.25 5.993 5962 5932 5.962 0.51 95.4
stability
Refrigerated 4-day 12.5 12.053  11.944 11953  11.983 0.50 95.9
stability
Refrigerated 7-day 12.5 12317 12258 12267  12.281 0.26 98.2
stability
First day of dosing 12.5 12.474 12.364 12.368 12.402 0.50 99.2
Last day of dosing 12.5 12.632 12506 12.008 12.382 2.66 99.1

Precision(%) =

(Standard Deviation, SD) / Mean X 100

Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
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Table 16. Quality controls of B
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: Measured concentration
Batch Nommaln (me/mL) Mean  Precision Accuracy
Concentration mg/m
No. (mg/mL) (%) (%)
(mg/mL) No.1 No.2 No. 3
Intra~day 125 123.500 126.900 126.500 125.633 1.48 100.5
reproducibility
Room temperature
and autosampler 125 133.400 122.700 134.100 130.067 4.91 104.1
stability
Refrigerated 4—day 125 124300 124.500 125.000  124.600 0.29 99.7
stability
Refrigerated 7-day 125 128.300 128.200 142.600 133.033 6.23 106.4
stability
First day of dosing 125 125.700 126.300 139.900 130.633 6.15 104.5
Last day of dosing 125 117.600 118.100 120.400 118.700 1.26 95.0

Precision(%) = (Standard Deviation, SD) / Mean X 100
Accuracy(%) = Mean of the measured concentration / Nominal concentration X 100
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