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@STRACT \

The proposed method is sensitive, simple , fast for the determination of mebeverine hydrochloride in
pure form or in pharmaceutical dosage . Using Homemade instrument fluorimeter continuous flow
injection analyser with solid state laser (405 nm) as a source. Where it is based upon the fluorescence
of fluorescein sodium salt and quenching effect of fluorescence by mebeverine in aqueous medium.
The calibration graph was linear in the concentration range 0.05 to10 mMol.L-1 (r= 0.9629) with
relative standard deviation (RSD%) for 1 mMol.L-mebeverine solution was lower than 3% (n=6).
Three pharmaceutical drugs were used as an application for the determination of mebeverine. A
comparison was made between the newly developed method of analysis with the quoted value using
the standard addition method. It can be noticed that there was no significant differences between the
newly developed method and the quoted value by the manufacturers companies. It indicates clearly
that the new method can be used for the assessment as well as the method adopted by the
manufactures companies that can be described.
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INTRODUCTION

Mebeverine hydrochloride (MH), 3, 4-dimethoxybenzoic acid 4-[ethyl-2-(4-methoxyphenyl)-1-
aminobutylveratrate hydrochloride(Figure 1), is a nonspecific antispasmodic agentwhich acts directly on
the smooth muscleof the gastrointestinal tract. Mebeverinehydrochloride is widely used as a relaxant
agent for the treatment of gastrointestinalspasmodic disorders such as irritable bowelsyndrome [1]. It is
having molecular formula C,5H3sNOsHCI, molecular weight 466 and melting point 105-107 °C. It is white
or almost white,crystalline powder, freely soluble in water and ethanol (96%), while practically insoluble in

diethyl ether[2].
[
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Fig. 1: Chemical structure of mebeverineHCI

725


http://www.ijrpc.com

IJRPC 2015, 5(4), 725-735 Issam et al ISSN: 2231-2781
[P R e e e e e e e

Using UV- spectrophotometryfor determination of mebeverine hydrochloride [3,4,5,6],High-performance
liqguid chromatographic method is described for the determination of mebeverine[7,8,9,10].
Conductometricand spectroscopic method for the determination of mebeverine[11],potentiometric
determination of mebeverinium ion in pharmaceutical preparations, serum and urine in steady state and
flow injection (FI)[12]. This work describes the development of a new, sensitive, accurate, simple,rapid
and selective method to determine the mebeverineconcentration in pharmaceuticals by quenching
fluorescence.

Chemicals

Stock solution of mebeverine(C,sH3sNOsHCI)(0.1M) was prepared by dissolving 4.46 g in 100mL distilled
water, and fluorescein sodium salt uranine ( CyoH;oNa,Os )(0.01M) was prepared by dissolving 3.7627 g
in 1 litter ofdistilledwater

Apparatus and manifold

A Homemade instrumentfluorimeter-CFl analyser using laser (405 nm) as a source.One channel of
peristaltic pump was used ( Ismatec type ISM 796), A rotary 6-port injection valve ( Rheodyne, U.S.A)
with a sample loop(id 0.5 mm , Teflon, Variable length) used for sample injection, coil (id 2mm, 50cm
length) to complete the quenching process . The output signals was recorded by x-t potentiometric
recorder( KOMPENSO GRAPH C-1032) Siemens ( Germany). Peak height was measured for each
signal. Figure (2) shows the flow gram that was used for the determination the mebeverine.
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Fig. 2: A schematic diagram of flow injection analysis system for
determinationof mebeverine using laser diodes CFIA analyser

Methodology

The flow diagram shown in figure (2) for determination of mebeverine by the reaction with fluorescein
sodium salt to quench fluorescence which is formed in the first line.The carrier stream (fluorescein sodium
salt uranine) (1 mMoI.L'l) at 1.25 mL.min® flow rate to reaction with injection sample volum
(35ul)mebeverine and carry the mixture to complete the reaction , with an outlet for reactants product to
pass through Homemade instrument Fluorimeter-CFl analyser . The responses were recorded on x-t
potentiometric recorder which measure the quenched fluorescence .

Chemical variables

1- Manifold reaction design coupled with laser diodefluorimeter CFIA analyser

The study carried out using experimental conditions, 10 mMol.L ™ of mebeverinewith 35 uL as a sample
volume, (0.01,0.05,0.1,0.5,1,5) mMol.L™ fluorescein sodium salt and flow rate 0.95, 1.3 ml.min™ for the
carrier (H,O) and fluorescein respectively. This study was carried out to optimize the best manifold that
can be used.

The first manifold design
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One line system was used. Figure(3 )shows the flow gram . Fluorescein sodium salt of various
concentration (0.01,0.05,0.1,0.5,1,5) mMol.L™ was used at flow rate 0.95 ml.min™ and then passes to
the injection valve for carrying mebeverineleading to quenching fluorescence as shown the response
profile in figure(4)

The second manifold design

The manifold system is composed of two lines figure(5)The first line supplies distilled water as a carrier
stream at 0.95 ml.min™ which leads to the injection valve for carrying mebeverine sample. The second
line supplied fluorescein sodium salt at 1.3 ml.min™. Both of lines met at Y- junctionwith an outlet for
reactants product passes through laser diode fluorimeterCFlAanalyser .The experimentleading to quench
fluorescence as shown in the response profile in figure(6).

As a final conclusion one line system gave regular and smooth response profile at flourescein
concentration (1 mMol.L™).
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Fig. 3: A schematic diagram of flow injection analysis system for determination of
mebeverine using laser diodes CFIA analyser. (Single line mode)
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Fig. 4: Effect of the variation of fluorescein concentrationon response
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Fig.5: A schematic diagram of flow injection analysis system for determination
ofmebeverine using laser diodes CFIA analyser. (Two lines system)
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Fig. 6: Effect of the variation of fluorescein concentration on response

Variable Optimization

Physical parameters (flow rate, sample volume , purge times and volume of coil) were studied using one
line manifold system figure (2).

physical variables

Flow rate

Conducting a flow rate study on fluorescence and quenched fluorescence using 10 mMol.L™
ofmebeverine with a carrier stream of fluorescein reveals kinds of energy transducer response output vs.
time profile as shown in figure (7) the obtained results were tabulated in table (1). A flow rate of 0.2 to 0.9
ml.min™ gave a distorted profile with a time consuming measurements and difficulty in restoring the
background . While a flow rate of 1.25 ml.min™ is an acceptable flow as it can be seen from figure (7).
Taking into account measurement time, response profile and returning to the background.
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Fig. 7: Effect of the variation of the flow rate onquenched fluorescence response profile
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Table 1: Effect of flow rate on the quenched fluorescence response

Quenched
Quenched fluorescence Confidence interval
Flow rate fluorescence response at Base
mL.min-t response of expressed as RSD% (95%) width
' blank an average _ — Atg (sec)
(H20)(mV) peak heights ¥ o050 Ona/ VI
(n=3) in y; (mV)
0.2 340 1360 294 99.37 420
0.45 540 760 0.00 0.00 228
0.65 900 280 0.00 0.00 168
0.9 1060 100 0.00 0.00 132
0.95 760 480 2.08 24.84 108
1.25 900 460 0.00 0.00 84
14 1180 160 3.13 12.42 84
1.7 1220 200 0.00 0.00 84

Sample volume

The injected volume of sample was varied from 18 to 39 pL by changing the length of the sample loop in
the injection valve, while the other chemical and physical parameters were remained fixed. An increase in
the injection volume led to a significant increase in sensitivity and more fluorescence that can be shown in
figure (8) and table (2). That 35 ul can be described by the manifold system used.
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Fig. 8: Effect of the variation of the sample volume on
guenched fluorescence response profile
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Table 2: Effect of the variation of sample volume on the quenched fluorescence response

quQ:r(eer]sir(]e?l((j:e Quenched fluorescence Confidence interval at
Sample response of response expressed as an (95%) Base width
volume pl glank average peak heights (n=3) RSD% _ \/_ AtB (sec)
(H20)(mV) in yi (mV) y #t0.05/2,n-1 on-1/4/ N
18 500 160 3.13 12.42 84
28 780 180 0.00 0.00 84
31 920 200 0.00 0.00 84
35 1160 300 1.11 12.42 84
39 1000 220 0.00 0.00 84
Purge time

Variable purge times for the sample segment of 5 to 25 seconds were used in . Also 30 second was used
which describe openvalve mode was used to allow enough time for the carrier solution to pass through
the injection valve sample volume 35ul was used with concentration of mebeverineof 10 mMol.L™.
Figure(9) shows the continuation of the increase in quenched response with increase of injection time.
Complete purge of the sample from sample loop. The obtained results were tabulated in table (3) that can

be described by the manifold system used.

Quenched Huorescein Response (mV)
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Fig. 9: Effect of the variation of the purge timeon fluorescence
response profile showing open valve mode constant response
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Table 3: Effect of the variation of purge time on the quenched fluorescence response

flt?(;jreer;ir(]e(rel(ie Quenched fluorescence response Confidence interval at
Purge time p RSD% (95%)
response of expressed as an average peak
(Sec) blank heights (n=3) in ¥, (MV . J
9 yi ¥ o 05201 Ona/ VI
(H20)(mV)
5 360 80 6.25 80£12.42
10 580 120 417 120£12.42
15 720 140 3.57 14012.42
20 880 200 0.00 200+0.00
25 880 260 1.92 260£12.42
30 Open 880 300 0.00 300£0.00
Valve
35 Open 880 305 2.10 300£12.42
Valve
40 Open 880 315 1.80 300£12.42
Valve

Effect of coil length

Variable coil length 0 — 100 cm was studied, this range of length comprises a volume of 0.00 — 0.785 ml
which is connected after injection valve directly in flow system .Optimum concentration of fluorescein
sodium salt ( 1mMol.L™") and(10 mMol.L™) mebeverine. With sample volume (35 uL) were used. A study
was noticed that the use of no coil gave a better response profile . Figure (10) describe the detailed
profile . The use of no coil gave most acceptableresult . Therefore no coil was used .While maintaining
the second reaction coil.

1 chZOOm\‘
Ocm 30cm 60 cm 100 cm

Mebeverine 10 mMol 1
Mebeverine 10 mMol 1
Mebeverine 10 mMol L'

Fig. 10: Effect of the variation coil length on fluorescence response profile

Calibration graph

A series of variable concentration ranging from 0.007 to 100 mMol.L™ for mebeverin were prepared and
injected at the established optimum condition. Tables no. (4) tabulates The results obtained and variation
of mebeverine concentration at 35 pyL sample volume .Alsoquenched response of laser diode
fluorimeteranalyser as shown in figure (11). While a scatter plot diagram was constructed between the
variations of the quenched responses vs. concentration of mebeverine showing a linear dynamic range
from 0.05to 10 mMol.L™ figure (12). The tables no.(5) tabulates The correlation coefficient, linear
percentage, straight line equation and the calculated t-value at 95% confidence; which is larger than
tabulated t-value indicating clearly that the linearity against non-linearity is accepted to quenched
response of laser diode fluorimeteranalyser, When using(1 mMoI.L'l) fluorescein sodium salt.
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Fig. 11: Effect of the variation of mebeverine
concentration on fluorescence response

Table 4: Effect of the variation of mebeverine concentration on the measurement of quenched
fluorescence response
Energytransducer response of fluorescein = 2880 mV
Measurement of quenched fluorescence response of blank= 780mV

Concentration Quenched fluorescence response Conflderzgcg(%r)lterval at
(mMoI.L'l) expressed as an average peak heights RSD%
(n=3)in yi (mV) Y xtoos0,01 an—ll\/ﬁ
0.007 40 0.00 40+0.00
0.01 160 3.13 160+12.42
0.05 200 0.00 200+0.00
0.1 220 2.27 220+12.42
0.5 260 0.00 260+0.0
1 380 2.63 380+24.84
5 420 0.00 420+0.00
10 860 1.16 860+24.84
50 1060 0.94 1060+24.84
100 1020 0.98 1020+24.84

2 ’ a 1 [3 . 8 ’ 10

A Concentration { mMol L)

Fig. 12: Calibration graph for the variation of mebeverine concentration on: -
A: Quenched fluorescence response expressed by linear equation using laserdiode
_ fluorimeteranalyser
B: Residual (y; —Yi), y: practical value, Yi: estimated value

10 ,mm 20 mm
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Table 5: Summary of linear regression for the variation of quenched fluorescence response
with mebeverineconcentration using simple regression line of the from (Y = a+bx) at
optimum conditions

o Calculated
Measured [x] Linear y=a£S,t+b+ Syt [x]mMol.L" at r < tvalue =
mMol.L" ! confidence interval at 95%, n-2 r =
dynamic 2 0 2 rAln —2
range = ——
[x]mMol.L™* S N )
n==6 3
E:
0.9629 2.776<< 7.13
0.007-100 0.05 - 10 225.41+105.93 + 59.41+23.10 [x] 0.9271
92.71 %

Y(mV) =Estimated response measurement (n=3) for each single concentration, r=correlation coefficient, r°%:linearity percentage , x= mebeverine

Limit of Detection (L.O.D)

A study was carried out to determine the limit of detection of mebeverine via successive gradual dilution
of the minimum concentration in the linear range. Table (6)shows the limit of detection conducted by
linear range equation and corrected limit of detection(LOD) based on dilution factor(DF).

Table (6): Limit of detection of mebeverine at optimum parameters

Practically based on the gradual dilution for corrected limit of detection(LOD) based
the minimum concentration on dilution factor(DF).
114 ng/sample ng/sample2.28

Repeatability

The repeatability of measurement and the efficiency of homemadelaser diode fluorimeteranalyser were
studied at fixed concentrations for one of the used mebeverineconcentration (1mMoI.L'1) , Using the
optimum parameters. Repeated measurements for six successive injections were measured the obtained
results are tabulated in table (7) which shows that the percentage relative standard deviation indicate

clearly the trustability of the adopted methodology usinglaser diode fluorimeteranalyser. Figure (13)
shows a kind of response-time profile.

I(ml 200mV

MMebeserime | mMiall

1 mMol |

Fig. 13: A Profile of successive repeatability measurementsof
mebeverine using laser diode fluorimeteranalyser

Table 7: Repeatability of successive measurements for mebeverine at ( 35 pL)
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Energytransducer response of fluorescein = 3000 mV
Measurement of quenched fluorescence response of blank= 660 mV

” Incident light Average [
= response - o c<Z
= @G
Type of - g expressed as peak yi < S0l
Measured °3g height (mV) A 0o €0
S5 mV %) 8 o 7
Za 14 S5 o
© T ue B
2 E 0o g
S c 2
o
S 4
mebeverine 6 320, 320, 320, 320,
340, 320 323.333 2.53 323.333 £8.58
Application
Three different samples of pharmaceutical preparations (Colospasmin-Egypt, Meva - KSA

andDuspalina- Syria) were used to determine of mebeverine. Continuous flow injection analysis using
homemadelaser diode fluorimeteranalyser -Continuous flow injection analyser,.A series of solution were
prepared of sample by transferring 10 mL to each of the five volumetric flask (50 ml), followed by the
addition of (0,5,10,15,20,25) mL from 3 mMol.L™ standard solution of mebeverine in order satisfy the
concentration range from 0 tol.5mMol.L™". Flask no.1 is the sample flask volume. Table(8)shows the
summary of standard additions method results from the three samples with the amount of mebeverine in
samples. Using paired t-test between the newly developed method and quoted value; as shown in Table
(9). It can be noticed that there was no significant difference between the new developed method and the
guoted value by the manufacturers companies. A calculated t-value which is less than critical t-value
indicate clearly the new method can be used as well as the method adopted by the manufacture
companies.

Table 8: Results for determination of mebeverine in pharmaceutical preparations

Commercial Confidence Quo_ted_conte_nt of Found content of
: active ingredient L h
content country interval for - active ingredient .
at 95% n=92 _ Relative Error
average volume Mol L* at 95 n= = Recovery % (RE %)
at 95% mMol. mMol.L* >
Colospasmin
(Egypt) 0.326+0.004 135+1.66 136.05+9.00 100.78 0.78
Meva(KSA) 0.401+0.001 135+0.438 135.90+4.68 100.67 0.67
Dt’ss'[;"’r‘i“z;a 0.36740.002 135:0.663 136.95£7.43 101.44 1.44

Table 9: Summarize Paired t-test results for laser diode fluorimeteranalyser CFIA method with
guoted value usingstandard addition method for the determination of mebeverine in

pharmaceutical preparations

Practical 1content 7
(mMol.L™) .New :qf confidence
method Quoted _ _ - Ixm interval
Type of Sample value E-u Hd On1 _% -Trl-l-i tiable. at 95%,
X g [ o v
Colospasmin 135.90
(Egypt) 145.13
12713 136.05 135 1.05
141..30 3.95<< 4.303
Meva( KSA) 133.20 135.90 135 0.9
133.20 13 0.57
Duspalina 144.45 ’ ’
( Syria) 129.60
136.80 136.95 135 1.95
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CONCLUSIONS

Thedeveloped method was simple, fast, accurate and precise. It could be applied for the determination of
mebeverinehydrocloride in pure form and pharmaceutical formulations.lt can be more useful for
commercial applications and as an alternative analytical method.
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