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Determination of mexiletine hydrochloride by rose Bengal probe
using dual-wavelength resonance light scattering technology
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Abstract: The resonance light scattering (RLS) spectral characteristics of the interaction between rose Bengal
and mexiletine hydrochloride in the presence of cetylpyridinium bromide were investigated. A dual-wavelength
resonance light scattering (DWO-RLS) method for the determination of mexiletine hydrochloride in drugs was
established. In a weakly acidic solution, rose Bengal interacts with mexiletine hydrochloride and cetylpyridinium
bromide to form a red ternary ion association complex, which led to a significantly enhanced resonance light scat-
tering signal and produced two strong characteristic scattering peaks at 372 nm and 596 nm. In these two wave-
lengths the mass concentration of mexiletine hydrochloride was in the range of 0.004 to 0.65 mg-L* and had a
good linear relationship with the resonance light scattering enhancement intensity (Alg ), with detection limits
of 0.003 2 mg-L™* (372 nm) and 0.003 8 mg-L™* (596 nm), respectively. When measured by the dual-wavelength
resonance light scattering (DWO-RLS) technique, the detection limit was lower, only 0.001 8 mg-L™*. When the
DWO-RLS method was applied to the determination of mexiletine hydrochloride in commercially available mexi-
letine hydrochloride tablets, and the recovery was 98.5%-103%, and the relative standard deviation was 2.0%—
2.7%.
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Figure 1 Effect of the acidity on Al

1.2 RABEKE 2 NI T AN FER BE I PR AL
W MXL-ROS-CPB 4 7 RIBE (5 Alg,s) IR, 45
LR BH, PR AL BOE R FE 2 0.025 0 mmol-Lt (R
S R IIN 0.100 mmol- Lt 7 41 3% ¥ 2.50 mL); DWO-
RLS V3 5 ) 72 B3 LU e Ko v

1.3 RETREEMERE B3 AER FAFRKE
AIVRAR A7 e J ML e V5 V6 MXL-ROS-CPB 14 & &
FE (B Al o) IRENA o 55 5B, AR 7S bt L nk e i)
BRIEEN 12.0 mg-Lt (RP 5256 B A 4.00%102 mg-L*
TRAR A+ 75 Joe FE 0k g 5 W7 0.30 mL); DWO-RLS 23l 5&
1) R A L K
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Figure 2 Effect of rose Bengal (ROS) concentration on Al ¢
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Figure 3 Effect of cetylpyridinium bromide (CPB) concentration
on Alg ¢

14 RAFIMANIRE £ 12 =E TR SR ARE
I %6 MXL-ROS-CPB 14 % 7 8 BE (88 Algs) 1
SO, 45 BB, B DWO-RLS vE I 5 I &40 5 14 4
BN Ay e #5856 PUAHE L SR 40 Tris-HCL AR
BrELnnE .
15 REZRERGEVHRENE K4 =R Y5
S N7 3 FE 5 MXL-ROS-CPB 14 £ R (5] Algs) 1
SO . 45 SRR, R AR = W5 I B SR AE 10 min Y
REREAT 58 4, ISk 10 min i, Alg o3k B K, R
o 10~80min I, Alg ZEAFEE . 80 minJ5 Alg s B
TR HSE IRk PR AE O 10~80 min Py 33t 47
S, AR R E D Lh.
2 RLSHIZ4FE

TE 3% 8 AR A1 T, $% RLS 5 J5 v -4 i
A FE e FH 2 TC 1) () B B 9 R S TR A Y R RLS 43
G5 Ty BB PR LTI R R 3L T VA VR IR
75 e ML VA VR S 4 1) 58 R M Y R IRAR 7S e ik e
W 14 5553 R 1k A A e R IR 2 T A 5 TR AL I 45 & W RLS
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Figure 4 Effect of reaction time on Al
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Figure 5 The resonance light scattering spectra of ROS-MXL-
CPB. 1: ROS (0.025 0 mmol-L%); 2: MXL (0.216 mg-L?); 3: CPB
(12.0 mg-L™); 4: ROS (0.025 0 mmol-L™), pH 5.27; 5: CPB (12.0
mg-LY), pH 5.27; 6: MXL (0.216 mg-L*)-ROS (0.025 0 mmol-L?),
pH 5.27; 7-13: MXL (0.00.0.108.0.216.0.324.0.432.0.540.0.647
mg-L*1)-ROS (0.025 0 mmol-L*)-CPB (12.0 mg-L?), pH 5.27

VIR ES (KI5 M2k 1~6). 1M £ J2 20 ¥ 55 2 v v o
IINBRARA 7S BBkt g i i 5, RLS 15 5 W35 1Y 5, JF
A i A 1 1) 2 A RLS R AE HIUS U, AT 2 4
3721596 nm (KI5 #h £k 7). MIER - IRMA T /N bidt
NEE W FFD 559 T P Y R HP I N AR TR 4K 1 R IR 5% Ve A A
WG, P AE H RLS 38 5 (B RLS 3458 58 Al o)
B85 A KT 0.647 mg- Lt 5 8 5 P A 11 )0 & 94 B2 1 3
IS 2R g (18] 5l £k 7~13), WonT A £ 1k Y
SWO-RLS %€ S M sh IR L V. T RLS 5 A
A ALY, R AE 372 1596 nm 4k ] DWO-RLS i
SE I, 1R Z I RLS 35 958 E Al o 5 30 R 56 PE R 1) o =
WREE (A KT 0.647 mg-L2 i ) 45 B A IR B 00 2t
KFR. DWO-RLSEME H, T Alg o fH IR K, KK
P 7R R (BN 2 £) . AR L

Table 1 Effect of reagent addition sequence on Al ;. MXL: Mexiletine hydrochloride

Reagent addltlon Sequence AIRLS(S'/Z nm). AIRL§&96 nm) AIRLS(372 nm+596 nm)
MXL - Tris-HCI - ROS - CPB 252 232 484
MXL - CPB - ROS - Tris-HCI 246 230 476
MXL - ROS - Tris-HCI - CPB 276 258 534
Tris-HCI - ROS - MXL - CPB 258 243 501
ROS - CPB - MXL - Tris-HCI 267 249 516
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{48 FFl DWO-RLS 3K 22 ik A0 48 25 i

T B 4 S LB RLS 3 5 R 6 24 o % 40
fy S Mo = PR 6. T 0, 7E pH 5.27 [ 550 4% £ F 4
A e LM I PR T 85 7 0 e et
W P S T BB B A 5 L — 9 B8 T T R 40
T A T TR R 5 2 A S
AR O R 25 0, 2 AR 2 A7 R 3
G 45 7 A IR o TR e R TR
S EGUSLT, 0T LS B b R A5 T A A
U ATV R = TE445 2 0 SR 43 (At — 25 )
T P I A S LS B 7 1 S 1, 5 B3R
I 3

Br~

Z Cl
X ! Cl a4
0
1-Hexadecylpyridinium bromide g/
cl ) Na*
NH,HCI ! X l
O\J\
sealiaaa !
Na
I I

Mexiletine hydrochloride

Rose Bengal

Figure 6 Structural formula
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31 EEEM E=IR T, AHXREZEA KT 5%, 300 fF
B L- AR R H &R - bE 22 2005 A B Mg K™,
NH," . APP* . Na*.Ba? . Zn?*.Cu?.Mn?* .Fe?" .| .Cl .
NO, A7 IR = 4; 200 £% 1) L- 5 2 88  L- T 2 IR L L- 7%
R L-0 R R % . S,0,2.S0O,2; 100 1% L-#fi & & L L-
A L- 5 = & R . Ca?t . Sn2" L Fe®; 50 1% 1] Sr2* .
C,0,2 BRI 22K IR L Bh R A& /R (B B i /R V3B 4T
T OR ER R A B OK T UE Ry S R T P SR R 36 v A
(0.216 mg-L™Y) HMllE . SL80 45 HAR B, W WY E T
PHES T EUEBR WE 2K S LM ML 253 A TR
B & PR I 58 o MOZ T IR R (R 10
LIETE).

Table 2 Related parameters of standard curves
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RLS 7 BR A 1R U M 2 M 00 R VIR B IR MRS Bl A, 16
1R v R R, T H R DWO-RLS 11 R % 2418
SWO-RLS /) 2% . 53 2 i it 51 SCHRAH EL, AVEH
5 v (1 R AP R B 0 (R R RN Bl WO D R R 9 A
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Figure 7 The standard curves of MXL

33 RBEM —RKWNEMR2hIE—RERFERT
Algis (n=5), %l 7€ 45 R F A — L, 144 a1 RSD%=
2.3%, 2#FF 5 1 RSD%=2.1%. ¥ & T 4 CUKAH b ke
W, T 3RW, BRI LKA R Alps, B H I E 45
FEAR B, 1#FE T RSD%=2.4%, 2#FF i ) RSD%=
2.1%. SLIGRY], Lie H NG & HIE, fRA7F K5
(4 C) HIFER B TEI RN R AR e .

34 HMmOWOEMEFEEE 1AM 26550 %
1.00 mL (% EC i 543), 43 & T 10 mL Eb &, in N i
P2 AE T I AR IRV T, KR B IR . % RLS W
SE J7 VAN E % FE R SRR 36 FE A 1) & &, JESR H 14T
2825 R BRI E VRIS & (mo/Fr), SR WK 3. N
InAw B S 56 (n=5) 45 F ] A, 8IS EE Dy 98.5% ~
103%, FH X bR v (2 N 2.0%~2.7%, WA J7 345 K AT
(1 HE R B FORS 5 T

g
MR LA ER R 26 PU A (1 73 1 45 K (K& 6) AT A, 1R

Method Wavelength (1) Linear range (p) Linear regression Correlation Detection limit (D)

/nm /mg-L* equation p/mg-L* coefficient r /mg-L*
SWO-RLS 372 0.004-0.65 Alg = —20.179 + 1 494p 0.9989 0.003 2
SWO-RLS 596 0.004-0.65 Alg = -11.107 + 1 359 0.999 2 0.003 8
DWO-RLS 372+596 0.004-0.65 Alg, = —31.286 + 2 853p 0.999 1 0.001 8
References [8] - 12.94-258.7 - - 0.015
References [10] - 0.100-6.400 - - 0.005
References [14] - 0.108-1.079 - - 0.022
References [16] - 0.2-5.4 - - 0.067
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Table 3 Analytical results of samples and recovery tests (n=5, x + s)

MXL Determined Nominal Determined/ Sample Added Found Mean RSD  Pharmacopoeia
/mg per tablet  /mg per tablet Nominal/% /10° mg /10° mg /10° mg recovery/% 1% Img per tablet
1# 47.2+0.10 50 94.4 2.36 0.863 3.25+0.016 103 2.7 47.0+0.16
2.16 4.56 +0.034 102 2.3
3.45 5.87 £0.013 102 2.4
2# 48.3+£0.070 50 96.6 2.42 0.863 3.27 £0.025 98.5 2.2 47.8+0.32
2.16 4.56 +0.013 99.0 2.0
3.45 5.83 +0.019 98.8 2.5

L UA— BB T I ARAE TV, SRR v R 2
U F IR TR, RETTSGHE R us &
W, (B 5 2k 6 L3 B L RLS 5 FE T IRAK, MOZ PR 4T
5L v 0 —n VAR F T EhRR 36 VAR 1N i B
0T MES 2R 7w A IRAR 7S e SR e TT DL
JRAL, i RLS {5 5 i 35 38 0, 1 o J5 R R AR 175 It
B e TR o | R M o O
S50 B B 25 )5 LABH B TR R SR AR A AR AE
RS s 1) AN el R R i ] A A W e
T . A LR IR P A0 T TR AR AT IE LA AR
7N o ke M i R AR (1) 3 T T SR AR AR, T3 B
RLS {5 5 SURI g 5 #5108 56 PE AN 5 LASE PR 40 1
5 ER LM BIRAST RSB TUR ) 4 TR
KB R 5 B K I I 46 B R, {6 RLS {5 5 W 3
55 (1815 Hi2k 8~13 fiiR).

JUE 372 nm F1596 nm 24 AT 3 A 2 & Ah IR 98
P R0 s 9 e, 1B ER U0 K2k I R R 40 0 ik
KVE I 2%, Mok 3R F R BB R 00 K 3L ARG ik
SHEHEAT & T E

MR 2 H 4 BT %, 77 ) g R S 2 i
R, i g, Ha B Rz Ia B W, i
JEE RN 5 2 350 R IR B A A oK

fty By MXL-ROS-CPB = Jif& &, | DWO-RLS #;
A e Bk T 25 b #h R 6 E AR, PR LA R BUE (R
o 1.8 ng-mL™Y) FN3EFEVEAL, I8 FLAT $AF faT 40 L PR
FIAE A, T T 259 R R B R R SR U AR 1 B AT
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