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Abstract In this study, a simultaneous analysis method was developed using reversed-phase high-performance
liquid chromatography(RP-HPLC) for the main components of motion sickness medication: Dimenhydrinate,
Caffeine, Methyl Paraben, and Propyl Paraben. The analysis was conducted after pretreating the four
components, utilizing a C18 column with Acetonitrile and H,O as the mobile phase. UV detection was carried
out at a wavelength of 254nm. As a result of the experiment, the values of Resolution(Rs) was well over Rs >
1.5, which indicates that the separation of the four components was efficient. Additionally, the symmetry factor
of the components was 0.989, 1.120, 1.256, and 1.280, respectively, showing their symmetrical stability. In the
stability assessment, the calibration curves for the four components showed excellent linearity with R? > 0.9991
to 0.9998. Furthermore, the limit of detection(LOD) ranged between 0.017 to 3.060ug/ml, while the limit of
quantification(LOQ) ranged between 0.050 to 9.180 pg/ml. The recovery rates range from 98.28% to 101.71%,
and repeatability showed precision within the range of 0.447 to 0.550, and robustness confirmed values with
%RSD < 2. The quantitative analysis results of this study demonstrated the effectiveness of a simultaneous
analysis method for motion sickness medication components.
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Aldrich), Propyl-4-hydroxybenzoate(PP, Sigma-Aldrich)
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Figure 1. Chemical structure of four components. 1) Dimen
hydrinate 2) Caffeine 3) Methyl paraben 4) Propyl paraben

2.2 HPLC &4 =7

Ao AREEE 145 A
LO= LC-4000(JASCO, Japan),
Finepak SIL, C18T-5(250mmx4.6mm, 5xm, JASCO)E A}
43193, ol SrlEE Acetonitrile(ACN), DWE
A3 (ACN : DW = 60 : 40(v/v)) ofe]aete 7]
H(Isocratic Elution) o2 ##3tgom, #52 1.0ml
/min, ZHeE] &%+ 30T, UV Detector= UV-
4075(JASCO, Japan)& ©l-&3te] 254um 3pgol A 3ld

azvlEaeg (HP
ugon AHL

FEE G Al s Q=
BRAAS BA SRR 2AS) 918 s A
ZF¥l DM l,OOOmg, CF 500mg, MP 20mg, PP 4mgell

ok
2
—
8
=
e
N

of

2.4 Sample #|Z
Al FQ vk 03gs &% STl AUsH
Fsta, weredt FHF ?_i}&"“(MeOH DW= 3:

7) 97gS F7}ske] HPLC #4416 o] Sample® A}
|34tk
25 S84 ¥ 7HValidation)

SA Ao fa24 HE e A4, A8, A
WA 723HA(LOD, Limit Of Detection) 2 A 2347
(LOQ, Limit Of Quantitation)& 2t&3ste] ICH

Guidelined] whe} £41 wpHle AZ=3z)oiv)

[

26 FEA

&4 H7HValidation) A2ke] AxE DM 3Hr
3 B3AAR, FgsiA APE DM 1,000mg, CF
500mg, MP 20mg, PP 4mgo] DW 285g< F715t¢]
Az & Az AR 27 80ug/nl, Nug/nl, 100ug
/ml, 110pg/ml, 120pg/me= & 5709 a4 B7F Aok
S Alzste] F7h Aglel AHEiT

Bk Aok Az

m. 2ot 28 0

B A ofdt BAYS Bl Al dvEa gl
= AE AAY "ok B45tan o] F A Alzd
A TR BFE 98 45 AEY F PeakE
gz23ks $4S AA AT A Al Al du) ek
A Az BF S99 o] TUTS FAsATE
Fig. 2 ¥ Table 1 225 Yepoict

Reotention Time

% 2. SAIEMol| o5t I20lEOM. 1) ME 2) EFAE
Figure 2. Chromatogram by Simultaneous Analysis. 1) Sample
solution 2) Standard solution

- 777 -



Development of Simultaneous Analysis Method for Dimenhydrinate Containing Complex Pharmaceuticals Using RP—HPLC

1L

MR A}

Table 1. Qualitative Analysis of Each Components.

Comp. RT(min) Rs Symmetry
Factor
DM 163 9759 0.939
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Figure 3. Linearity Properties of the Simultaneous Analysis
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Table 2. Results of LOD, LOQ and R?

Comp. LOD (ug/ml) | LOQ(ug/m) R’
DM 3.06 9.18 0.9991
CF 1.4 4.32 0.999%
MP 0.03 0.09 0.9998
PP 0.017 0.05 0.9997

vreRU T, 3
A 7)Fo R 80%, 100%, 120% 37H 5= o}

Azste] =Y 33 wHE 24 & HYAS Hrts
o] Hi 34 (Recovery, %)= T3k DM 4%
98.28 T 10099, CF 99.40 ~ 100.69, MP 100.63 ~ 101.71,
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Table 3. Accuracy Evaluation Properties of Each Component
(Recvery rate).

Comn. C(?;/tsm Ist | 2nd | 3w AV(‘;Sge f(‘zl))
0 | BI| BH | WA | BB | 056
DM | 100 | 951 | 925 | @3 | 938 | 0137
20 | 205 | @2 | 2o | 10w | 028
8 | 297 | 2% | 299 | 972 | 036
CF | 100 | 4978 | 9965 | 4968 | 9940 | 014
120 | 6023 | 6042 | 6056 | 10060 | 021
8 | 160 | 161 | 162 | 10063 | 039
MP | 10 | 202 | 200 | 202 | 1005 | o3
20 | 243 | 244 | 245 | 10071 | 029
8 | 081 | 081 | 081 | 10138 | 030
pp [ 100 | 101 | 1ol | o1 | 10010 | 029
0 | 12 | 12 | 123 | w0167 | 046
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Table 4. Robustness Evaluation Properties of Each Component
by the 6 times Standard Repetition.
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Table 5. Results of Precision(repeatability) Evaluation

Mobile phase Flow rate Temperature
Comp. (ACN : DW) (mL/min) ()
5:5 | 7:3 0.8 1.2 27 33
DM _ _
RSD(%) 0.34 05 0.35 0.4 0.14 047
cr 0.37 0.41 0.04 0.06 0.36 0.09
RSD(%) ’ ' ' ' : ’
MP - -
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PP - .
RSD(%) 0.21 045 1.2 045 0. 0.005
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Comp. DM CF MP PP
(Peak area) | (Peak area) | (Peak area) | (Peak area)

1st 455365 507987 925658 26065
2nd 461049 511526 93150 26229
3rd 461672 511875 93134 26424
4th 461538 510908 93071 26185
5th 460386 509667 92904 26186
6th 460418 509814 92944 26032
Mean 460,071.3 | 510,296.2+23 | 92,9602 26,186.8
Area +4706.3 09 +402.2 +154.8
RSD(%) 0.550 0.44 0.447 0.539
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