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2 o SAIFe FAEY SAEA" ] HE SJokEe] AIFHAA AlgA ] mE Aol F &l
FEA=A AP HFAHFE 8L 1 protocolo] SHIFE & SAIEAIRS] FRREAH S 218 HPLC &
Aol B S Al A1 A sk das Alvete AE H4os v & 49
& Aol AR Al et Al A3, A, A, e, e, o, A,
AE A tiste] Selstsint A8 Az Al 2=sH 3 oA A UE(RSDY%) 0.127%0]3}, o2 15081,
tailing factor 0.49, Z2]3 £ 32412 UJERA L, AR =23 = RSDY% 0.359% ©|5te] A3=
Ak 283 HAAA Aol = AAFRYE 12 eI, 8% AP A recovery test2A]
FH 4 98.4%, U] 99.6%= 7S WESIATE HAETHAIE 0.1 mg/Lelslem, A= 0.5 mg/LolTh.
a3 5ol Aol oM e 71ES wEste AAE Urhlo] SAIRMIES FARSE e ¢l
ooFE AW AR Al o] ASEAT
Abstract: This study aims to determine that the test of medicines containing oxiracetam as their main
ingredient was properly performed according to protocol. Furthermore, the study is to provide the written
form of protocol in order to examine the validity of the HPLC analytical method for the quantitative
analysis of oxiracetam in the finished products. In this experiment, system suitability, precision, linearity,
range, accuracy, specificity, quantitative limit, and detection limit of the analytical method which was
used to determine the contained quality of oxiracetam, were examined. The result shows that system
suitability indicates 0.127% RSD, plate number 15081, tailing factor 0.49, and resolution 32.41. The
experiment of precision reveals the result of below 0.359% for repetitiveness and among the subjects.
In the linearity experiment, a coefficient of correlation (R?) indicates that it is 1. The accuracy experiment

satisfies the standards of the recovery test, which is minimum 98.4% and maximum 99.6%. Detection
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limit is 0.1 mg/L and quantitative limit was found to be 0.5 mg/L. The experiment to check the specificity

also satisfies the standards, so the finished product using oxiracetam as the main ingredient is verified

as suitable.

Key words: analytical method validation, HPLC, oxiracetam, system suitability
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1.3. Analytical Validation
AE, 873, Aul, 71714019, AAHE Ag AlE, AA

HhHo] 8kl 27, BFgAS 7R Aated A lx
o)Al &t validationo] B = o] YA grow oF H

ok =, Ald, AP 9 validation= process validation
o] dgto|ar 1o RE FA s} Bold2 FE]
dSE e Bk, LilE, TP EEC] AE AFE
wz] ka1 BolX oz 243 F e Tyl AA
de AU WY el dojr FHst= 54
x| 9} A x| eke] Aolef] AX A7} Uk AS A
AR L Ut dE B FE= S99 9 4
FHO| A sETTI wEtA FE X7 vl #E &k
Z7Vske RS FHsElok ittt 7] XS AU Al
£ Algdste] SHet AU AAEE v
AT o Q@] drhv FoUE YERlE= Ao
ot OhA] Ea) A ko] Aol drby HEE
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A}, o Y] 59] A4 HEo] ux= HIlE
gelsl= ZlolM, FFEHR} 2% olHold At Ao
2 B 843 34e-e AA A QoA e g
Ae LA dste] FA3 WHHO g ng] e A
Jate] 2 FER XS AL o X7F A EoldE
EZo] ool Ao HZseAE /R A S &
F Atk A Arle AA SodE 23] X9 =
AH IR X(ns)(s; EEZHZ}) Abo] 2] zpoldl] that §-2)
AL B3 AA ol BH RS LT u 3=
Sl ARl 23] WelE TS S Tk S A
ol B4 RS Friete e uf Frhe Yol A
A aEe AR JS5eh AuAde thhe] 24
Hzo] FoAHEE A3 HeHA F=E 4
AEo] JE7IE BHE Ao s ARSI
2.4

21, MEEH % J1F

211, Z2H| L J|1F

HPLC system: Agilent HPLC(Agilent Technologies
1200series)

Column : Kromasil 100-10NH,

Balance : Sartorius LE244S

Syringe filter : Millipore Millex-HV, Hydrophilic PVDF
0.45 pm

212, HPLC7|7|=A
A%E7) AL RFRE(EPE 220 nm)

(<]

1573 : S EYEL: £(97:3)
4 1 1.2 mL/min
A% 20 uL

213 Al % 2of
Acetonitrile, HPLC grade
Water, HPLC grade

214 EFTE
B2 S| (Oxiracetam) (99.81%)
FEFEY  FF 719 A (Caffeine  anhydrous)
(100.3%)

215 AlE8AH=

WHEEEY TSl 50 mgs ol
50 mLH| 232}~ 2=

EZY  SAIFAE ZEF 50 mgS 50 mLu|=F
gaFo Y & S mLE Yol 52 F oMAEYUE
g 40 mLe} W EEFEY | mLE Y& F o|5Ao
Z A 9

el =

A 208 olFE Hal FAE @ F IHRE 24,
AFHF 50 mgs FHAS) & 5 mLE 59 & FFY A

L E

22 Mg 3 AN
221. System Suitability Test
50 mL Hl&EetATd SAIRAE BFEFE 50 mg

S Yy E5mlE QA3 o NEYUELY 40 mLe

Table 1. Result of system suitability test about retention time, peak area, tailing factor, plate number and resolution

I:i?;zrztllé))n Rettielggon Pea(l;sgr ca Peak Area  Tailing factor Plate number Resolution
1 2.917 9.410 827.48846 4412.38916 0.49 15140 32.49
2 2918 9.410 828.93701 4423.33301 0.49 15139 32.48
3 2918 9.409 828.03546 4420.19922 0.49 15136 32.48
4 2918 9.406 829.33813 4415.69287 0.49 15129 32.47
5 2919 9.405 828.54608 4425.03027 0.49 15125 32.46
6 2.920 9.406 828.59583 4428.35059 0.49 15128 32.36
7 2918 9.410 829.36572 4424.05127 0.49 15140 32.38
8 2917 9414 828.98834 4427.77686 0.49 15152 3241
9 2912 9.409 829.09406 4430.33643 0.49 14592 32.06
10 2910 9.408 829.56915 4421.84619 0.49 15133 32.51
Average 2.917 9.409 828.79600 4422.90059 0.49 15081 32.41
RSD% 0.108 0.028 0.078 0.127 - - -
Lo RSD(% RSD(% RSD(% RSD(% . .
Criteria Max 1(.002 Max 1(.0(;) Dk 1(.0(;) Max 1(-0(;) Max 2.0 Min 2000 Min 2.0
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& Peak area RSD (%) 1.0%°]3}, RT RSD (%)
1.0%01 3}, Z A o] 2¢4(N) 2000°] 4}, Tailing factor
(T) 2.0°]3}, Resolution (R) 1.5°]4S WE3leX &
A st 427} Table 1,914 E%0] Peak area
RSD%E 0.078% (I.S), 0.127%<] A2 Yehi A,
RT RSD (%)E 0.108% (I.S), 0.028%, A o]&¢ts
(N)= 15081.4, Tailing factor (T)= 0.49, Resolution
R) 324102 A719] 7|58 5% wEels A9s

LERA ATt

222. Precision

371 AREAA YL E Az FFEAH
FREFN2 108] WHE FA5ko] FEN2 R Area
9] RSD(%)7} 1.0%0] 38 w3l 9F A&
AN o7NE 7+ 35]4] wkE F9jstel Al o7l o
% RSD(%) 2.0%°]3td o 9at= 2o 2 A4 s}
Fom >0 AFAY A3 vlae FF2Y, Y o 7
33 WL ZQlsle] 7)Fdl] H RS gl slgic).
DA} Table 19 VERE 214 H EF RT RSD (%)

£ 0.028-0.108%, Area RSD (%)= 0.078~0.127%% 1t
Z3hs A3 B, AN o9 BFEY WA
X (Table 2) =LA 2 RSD (%) 0.063~0.151%, W&
Z 9 RSD (%) 0.024~0.107%2] Z#Z Jehf At
223 A @A ¥ A o A (Table 3, 4= ﬁ—xr"“
9= 3 RSD (%)= 0.135%, WH-EF oaW =
RSD (%)= 0.158%, AN 6701<] tst X+ b
FHo A 31=H 24 RSD (%)= 0.098~0.326%,
o FAHA WEAFNA = RSD (%)= 0.007~0.109%

F

JI*I
()

=Ry =
Tab

P EZ R

Table 3. Experimental result of person-to-person variability
about each 3 repetitive injection in standard solution
and internal standard solution

STD Solution Peak

L.S Solution Peak

Area Area
Ist 831.52106 4419.57617
2nd 829.70605 4409.72168
3rd 828.96887 4408.75000
Average 830.06533 4412.68262
RSD(%) 0.158 0.135

223. Linearity & Range

o] A% 7)%2 Linearity"dA14(r) 0.99°]%, Range
- 3 7PE£1(95.0~105.0%) E£3 dtojof dth s TFY
A AZE FFF 500 mgS 100 mLH 22}~
Ho T & |0 mlLE g FHo|i oNEVEY 80
mL ¥ 5 F o] E FH8 %E HF &Y
& 50 mL W AZEaTe 29N 7H7F 8 mL, 9
mL, 10 mL, 11 mL, 12 mLE 9& & o EYUEY
40 mLe} HHEEFA | mLE Yol &3] ¥ olsAe
2 EAS @3] AxEsE=E= zhzt 800, 900, 1000,
1100, 1200 mg/L°] S th. 715 Linearity 24|
SR 0.99°]4F, Range 3] 7HH 91(95.0~105.0%)°] ¥
o] s7HHLE E%‘o}&] of gttt AR A7} data= F
A ZEN F YEEFZEZ g SA A g
W28 2 Fgastgdh, AA A Linearity 3715
R 12 Yeh} AagdM e 2 445 el
Atk

0"_&4

Table 2. Experimental result of each 3 repetitive injection of 6 sample solution

[Criteria : RSD% Max 2%

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
Ist 4414.41504 4408.36816 4418.75049 4431.09717 4402.77100 441539453
2nd 4410.12061 4399.31885 4430.30127 442372852 4400.64404 4418.40332
3rd 4415.68311 4411.24609 4418.71826 4424.46191 4396.45508 4420.99707
Average 4413.40625 4406.31103 4422.59001 4426.42920 4399.95671 4418.26497
RSD% 0.066 0.141 0.151 0.092 0.073 0.063
1st(IS) 833.95502 835.55341 833.45209 834.45624 835.08923 836.55652
2nd(IS) 833.46375 834.96063 833.43494 833.63037 835.50647 835.62280
3rd(IS) 834.18048 835.55402 833.09344 832.67200 836.03491 834.83813
Average 833.86642 835.35602 833.32682 833.58620 835.54354 835.67248
RSD% 0.044 0.041 0.024 0.107 0.057 0.103
Assay% 98.60 98.64 99.44 98.73 98.10 98.87
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Table 4. Experimental result of person-to-person variability about each 3 repetitive injection of 6 sample solution
[Criteria : RSD% Max 2%]

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6
Ist 4408.83398 4401.08740 4443.69092 4408.05762 4399.64258 4437.29248
2nd 4424.48438 4385.63818 4435.83643 4402.94873 4407.64209 4429.74609
3rd 4405.54541 4391.74170 4433.20410 4432.62598 4379.77637 443732178
average 4412.95459 4392.82243 4437.57715 4414.54411 4395.68701 4434.78678
RSD% 0.229 0.177 0.123 0.359 0.326 0.098
1st(L.S) 833.52405 834.50043 837.93817 835.51172 836.77063 836.81622
2nd(1.S) 834.47906 832.94476 838.03009 834.67303 836.85797 836.37457
3rd(1.S) 833.50439 834.53827 838.03741 835.42004 836.60889 836.16534
Average 833.83583 833.99449 838.00189 835.20160 836.74583 836.45204
RSD% 0.0669 0.109 0.007 0.055 0.015 0.040
Assay% 99.35 98.68 99.02 99.03 98.61 98.95

Table 5. Experimental result of OXIRACETAM peak area in standard solution.
Conc. (mg/L) 800 900 1000 1100 1200

3548.68652 3986.74927 4441.60400 4846.66895 5312.76855

STD Peak Area 3535.23413 3992.07568 4464.48340 4850.23096 5289.54443

3540.35278 3984.15649 4423.84424 4865.08130 5295.18896

Average 3541.42448 3987.66048 4443.31055 4853.99374 5299.16731

RSD(%) 0.192 0.101 0.459 0.201 0.229

Table 6. Experimental result of internal standard peak area in standard solution
Conc. (mg/L) 800 900 1000 1100 1200

833.73962 829.33960 834.50336 829.46411 831.18719

1.S Peak Area 832.48553 828.62006 832.30219 829.41412 830.38934

832.59479 829.85303 833.06049 828.08130 831.00244

Average 832.94000 829.27090 833.28868 828.98651 893.37878

RSD(%) 0.083 0.075 0.134 0.095 0.040

224. Accuracy

AFYHS 9% 2 mg SAFAY F2F 24+
40 mg, 50 mg, 60 mgS
E 5 mLE 59 Z oMEVEY 40 mLe} WHE-FF
4 1 mLE ¥o] B F o]FHeE FHS
Azsat. dddx= 35
dojA) = Bkt kel AA7} 3.0% oY A
Hgto 7 AN, A A 98.85~99.57%= A7

g A5 el

225. Quantitaton Limit & Detection Limit>®
Y A2HS SAIEAY

mL " 2Zef=0
ANEYEZ 40 mLY WHEEFYN | mLE go] =91
F oo FHS wEAL) QL, DL XIS ¥

Vol. 23, No. 6,2010

Yol & 5 mLE

ETFE 50 mgs

4 otz ol

Table 7. OXIRACETAM peak area/internal standard peak

area ratio in standard solution

50 mL W 2=Zekame) Y Conc. 800 900 1000 1100 1200
(mg/L)

g e rai M6 481 532 584 639

B2 BohaRem SToLgy 425 482 536 58 637

A= 425 480 531 588 637

Average 425 481 533 586 638

RSD(%)  0.136 0208 0496 0355 0.181

=
RN
KX
s
0

50

(e3 mg n}l)]:

oo o &

(1000 mg/L) 1 mLE 100 mLH| &Zgk2=0] ¥
5 o] 2HS | L, 5 mL, 10 mLE 33l 247}
m

g/L, 0.5 mg/L, 10 mg/Lo] =&
30]}\L ] al:—s]»zﬂ_e‘
HE A o2 dAsh 28 Al gy
Eolo] Fagew 74z 4% /Y datas

A= SINH| =

Az 3t T
SNH|E 100]
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Calibration curve

7 y = 0.0053x + 0.0014
6 R?=1
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Fig. 1. Standard calibration curve of OXIRACETAM.

T HOE SNHIE A= 319
AP AT} AE3 E5E 0.1 mgLeZ A
o A= 0.5 mg/LoZ A ST

Table 8. Experimental result of accuracy test

EEE

22.6. Specificity

919F 2 mgs 50 mLH|AE A0 Fof 5 mLE
S 9 59 F HEVEY 40 mL, YHEFY 1
mLE o] o) o] FAe R FAL w3o] Hoo
2 vk U= A3l Ao JEw 49 o
N HAE B peak FAAZE] AT <9
ofe] APAA 2AIE 91k A EDAAE 914t
22 A7l dAehs peak’t §15 vl
AHAATL Feh AP A e Aol peak”t

ERA] 2ol Solido] Elee & o ATk

227. Msizdn;
2 AAE I A2 H A S ZHH 7 RTE
AU E(RSD%) 0.13%°]3}, o] &% 15081, Tailing

Real data

Placebo STD LS Peak area L.S Peak area Real data Real data average/L.S Peak Criteria
(mg) (mg) average average 1 100£3.0%
area average

839.68750 3562.28809

2.1 40.1 839.57245 839.61880 3559.50806 3562.03898 4.24245 99.32
839.59644 3564.32080
838.98242 3561.44580

2.0 40.0 838.32031 838.40002 3553.65015 3556.99243 4.24260 99.57
837.89734 3555.88135
839.71423 3498.21338

2.1 40.0 840.94250 840.33860 3531.90918 3522.18132 4.19138 98.37
840.35907 3536.42139
834.37616 4440.47266

2.2 50.1 835.14478 835.03652 4420.11084 4424.72347 5.29884 99.29
835.58862 4413.58691
839.97607 4437.04199

2.0 50.0 839.06403 839.37067 4441.32959 4441.60205 5.29159 99.36
839.07190 4446.43457
836.98944 4443.35498

2.1 50.1 835.89374 836.16567 4441.12744 4439.84538 530977 99.50
835.61383 4435.05371
839.97394 5322.42090

2.3 60.2 838.13745 839.22888 5324.70166 5319.71647 6.33881 98.85
839.57526 5312.02686
837.47016 5307.77539

2.1 60.0 839.64514 838.03754 5360.10937 5325.79752 6.35508 99.44
836.99731 5309.50781
838.02069 5293.42188

2.0 60.3 835.84271 836.69008 5311.80273 5309.64372 6.34601 98.80
836.20685 5323.70654

Analytical Science & Technology
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Table 9. Experimental result of Quantitation Limit & Detection

Limit

Sample  Peak Height S/N
Solvent-1 0.005305
Solvent-2 0.010703
Solvent-3 0.009624
0.1 mg/L-1  0.044982 53
0.1 mg/L-2  0.066400 7.8 Detection Limit
0.1 mg/L-3  0.068991 8.1
0.5 mg/L-1 0217021 254
0.5 mg/L-2  0.202190 23.7 Quantitation Limit
0.5 mg/L-3  0.183604 21.5
1 mg/L-1 0.356734 41.8
1 mg/L-2 0.344515 40.3
1 mg/L-3 0.350157 41.0

factor 0.49, 18] ¥ #& 5 3241 YRS, &
W43 F HHE A% o] RSD% 0.27~0.44%, R. T}

ZFzF 0.11%, 0.36%2] 235 B
Aok 23 FA4 ARelM e FRAFRYE 12
e AL "M = 7EH 9 E v5ske 4345
Ueifiern, 8= d3oA = Recovery test2A]

o9t 2el % oy Aol YolNE EFED
W EFES 927} ehte Az BE v=
So] e ot 1FE HESE 23S Leh
Ak,

3.8 E

2 Addn Azl A AL =RSD%)
0.13%°] 3}, o] <%= 15081, Tailing factor 0.49, L
o 285 32418 YEMIY, A=A A=
W8 o] AR oA ZHz 02%, 0.4%] 2
F2 Bt 28 JAA Addode FFAS
RH7F 18 YERIAZ B M E 7EEHE 0=
AL, F8 = A M= Recovery testZA] FHA
98.4%, ] 99.6%% 7|ES WA HAETH
= 0.1 mgLeloem, A= 0.5 mgLolAth 2
23 ol A YoM 7|FEe WESE F
£ Yepfigltt.

A o] FF o] FUAER] SAIFAE A F A
S8 2AH giste] A2 A3, AL, A4

d, W9, Aok, 5o, AFTA, AETA - o
=

>

F 2 98.4%, A 99.6%% 7]5S WY A& atod & it webA SAlEAES FERS
BAE SN 314 DEE FER 0.1 mglold e FAGE AW AGF NPl 13
o, AH3AI= SN 10014 9H&3= 0.5 mg/L ATt
Table 10. The result table of the this experiment
Item Acceptance Criteria Result Conclusion
. Peak area RSD < 1.0% 0.13% Satisfaction
Precision . .
System RT RSD < 1.0% 0.11% Satisfaction
Suitability Plate number N = 2000 15081 Satisfaction
Test Tailing factor (symmetry factor) T<20 0.49 Satisfaction
Resolution R>15 32.41 Satisfaction
Personl 0.44%
A < 2.09 isfacti
Repeatability ssay RSD < 2.0% Person2 0.27% Satisfaction
Precision RT RSD < 1.0% 0.11% Satisfaction
Interm.e.dlate Person Person to person assay 0.36% Satisfaction
precision RSD < 2.0%
Linearity R? > 0.99 1.00 Satisfaction
range inclusion 9 o P
Range (95.0~105.0%) 80.0~120.0% Satisfaction
Average Recovery Min. 98.4% . .
Accuracy 100.0 + 3.0% Max. 99.6% Satisfaction
Quantitation Limit Signal/noise = 10 0.1ppm Satisfaction
Detection Limit Signal/noise = 3 0.5ppm Satisfaction

Specificity

Not detection

Satisfaction Satisfaction

Vol. 23, No. 6,2010
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