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Abstract

By using continuous flow injection analysis technology, a new analytical method was presented for the
determination of chlorpheniramine maleate (CPM) in its pure form and in some of its pharmaceutical
preparations. The study was based on the reaction of CPM with ammonium ceric(1V) sulphate (ACS) in an
acidic medium, where the reaction resulted in a slightly yellowish white precipitate. It was studied using
Ayah 6Sx1-ST-2D solar cell CFI analyzer (homemade) by measuring the light reflected from the surfaces
of precipitate particles at (0-180°). Several experiments were conducted to study and improve the chemical
and physical parameters. The correlation coefficient (r) = 0.9996, and the linear calibration curve was
within the range (0.07-5mmol/L). The detection limit (L.O.D) was 195ng/10uL. The relative percentage
deviation RSD% was less than 0.2% for the concentration of 1.0, 1.5 and 4.0mmol/L of CPM for n= 8. The
method was successfully applied in estimating CPM in three samples of pharmaceutical preparations
available in the Iragi pharmaceutical market for three different companies. The new method was compared
with the UV-Vis spectrophotometric method at Amax= 261nm. To ensure that there was no significant
difference between the proposed method and the spectrophotometric method, both a t-test and a F-test were
conducted. The results of the two tests showed that there was no significant difference at the 95%
confidence level, where the t-result was calculated (J-2.162). It is less than the t-tabular value (4.303) and
also the calculated F value (31.9770) is less than the tabular F value

Keywords: Antihistamines, chloropheniramine malate, CFl Analyzer, continuous flow injection,
precipitate particles, UV-Vis spectrophotometric method.

Introduction

Chlorpheniramine  maleate  (CPM):  [(3-(4- %!, including CPM, which is used to reduce allergy
chlorophenyl)-N,N-dimethyl-3-pyridin-2-yI- symptoms such as watery eyes, itchy eyes, skin
propane-1-amine], chemical formula irritation, itching caused by insect bites, and other

C16H19CIN2.C4H404, chemical structure as in Fig. 1,
is white, odorless, crystalline powder, bitter in taste,
soluble in alcohol and chloroform, as well as being
freely soluble in water and slightly soluble in ether
and benzene 3. The release of histamine and other
substances that cause allergy symptoms *7 that come
as a defensive reaction of the immune system, it
requires the use of medications called antihistamines

conditions such as chickenpox, measles, and to treat
colds and conjunctivitis 122°,

The H1 histamine receptor mechanism is where
chlorpheniramine binds. The effects of endogenous
histamine are blocked by CPM, temporarily
alleviating  histamine-induced symptoms 1618,
Common side effects of CPM include drowsiness,
insomnia, weakness and dry mouth 192,
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Several methods have been developed to determine
CPM, some of which are but not limited to:
spectroscopic methods 2224, HPLC %27, RP-HPLC %
81 gas chromatography *2, flow injection methods 3.
However, these analytical methods have some
disadvantages such as due to the lack of modeling,
that is, it requires a long time to analyze a large
number of samples, and some of them make
extensive use of toxic solvents, in addition to their
need for expensive devices, equipment, and
maintenance. Since resources and equipment such as
HPLC are not available in many laboratories, it is
necessary to develop a method that is easy to
implement using readily available equipment. To
achieve this purpose, a new method was proposed
within the continuous flow injection analysis
technique 3% using homemade cells %" %, which are
based on turbidity measurement®*-2, which could be
an alternative to the commonly used UV-Vis
spectrophotometric method. It was done using a CFl
analyzer for homemade solar cells (Ayah 6SX1-ST-
2D solar cell CFI analyzer) 3, which has been used

Materials and Methods

Reagents and chemicals

All chemicals were of analytical-reagent grade while
distilled water was used to prepare the solution. The
standard solution (10mmol/L) of the CPM (supplied
from SDI, 390.86g/mol) was prepared by taking
0.39086 g and dissolving it in 100ml of distilled
water. The standard solution of ACS (supplied from
Hopkin & Williams, 659.62 g/mol) was prepared by
taking 6.5962 g of it and dissolving it in 500 ml of
distilled water to obtain a concentration of 20
mmol/L. While 100 mmol/L of each of the following
acids was used (supplied from BDH): H,SO, (98%
wiw, 1.84 g/mol ) , HCI (35% w/w, 1.19 g/ml), HNOs
(70% wi/w, 1.42 g/mol), CHsCOOH (99.5% wi/w ,
1.05g/mol). While 100 mmol/L of each of the
following salt solutions was used (supplied from
BDH): NaCl (58.44 g/mol ), NaNO(68.9953 g/mol
), NaNOs (84.9947 g/mol ), NH4CI (53.491 g/mol ),
Na,COs (105.99 g/mol ) and the washing buffer
solution was prepared by dissolving 40 g of ethylene
diamine tetra acetic acid (EDTA) and 7 g of
ammonium chloride in distilled water, then adding
57 ml of 25% (V/V) ammonia. The volume was
completed to the mark in a 1L volumetric flask with
distilled water.

Sample preparation

by many researchers. In the identification of some
drugs * %5, The study aims to present a fast, easy-to-
work, environmentally  friendly, low-cost,
reproducible and high-recovery analytical method
for CPM that is low in pollution and safe because the
reaction occurs in a closed system. In addition, it
meets part of the requirements of green chemistry*,
as the solvent used in all study experiments is
distilled water, which is classified as a green solvent.

cl o
Figure 1. Chemical structure of CPM.

Using a ceramic mortar and pestle, 20 tablets of each
pharmaceutical formulation were smashed, and they
were then sorted through a 200-mesh sieve. In order
to obtain 10 mmol/L, each medication containing 4
mg of CPM (supplied by SDI-Iraqg, Julphar-UAE,
and Al-Kindi-lrag) was weighed at 1.1299, 1.0772,
and 0.9873 g, on the relay. Distilled water was used
to dissolve the powder; the volume was then filled to
a total of (10 ml) with distilled water. Followed
filtered to remove any undissolved residue that might
have affected the responses.

Apparatus

The apparatus used in the new method for CPM
determination consists of two-channel variable speed
(5-40) peristaltic pump (supplied from Ismatec —
Switzerland) and three pairs-hole medium pressure
injection valves (It was supplied by IDEX Co.-
U.S.A.) with sample loop (0.7 mm i.d. Teflon,
different length). Ayah 6Sx1-ST-2D Solar cell-CFI
Analyzer (Homemade, 6S x1:Six linearly arranged
and adjacent sources of same class and the same
irradiation light, which is the snowy white light, ST:
Spectral & Turbidity , 2D:Two detectors ) it was used
to measure the response expressed in mV, three pairs
(6) snow white LEDs are used as a beam source in
the flow cell (Flow cell of cylindrical tube of glass
with I.D 2 mm, O.D of 4 mm of transparent Pyrex
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glass of 70 mm length embedded inside a metal
black. The flow cell is connected using silicone
rubber and Teflon tubes having a different inside
diameter) where the path length 2mm. As a detector
to collect signals via a 60 mm travel sample, two
solar cells (two solar cell act as a direct detector. The
dimension 30 mm (length) x 14 mm (width) and
1mm thickness embedded in the metal block) were
used®. The response is output in the form of peaks

through the x-t potentiometric recorder (Kompenso
GraphC-1032, supplied from Siemens-Germany, 1-5
volt, 1-500 mV), the flow diagram for the
determination of CPM shown in Fig. 2. For
measurements the UV-Spectrophotometric method
was used UV-Vis spectrophotometer (Shimadzu
double beam. It wavelengths scan range 190-1100
nm, the measuring cell is 1 ml (1000ul) made of
quartz, model UV-1800 Kyoto-Japan).

Ayvah 65x1-ST-2D solar cell CFI
analyzer

Recorder

CPM
‘_f’ t‘
z (X \ (o) )
] T \
0 L]
e’
Injection
% j Peristaltic valve
| ‘ pump
HC1 ACS { S
‘Waste

Y- Junction

point
‘Waste

Figure 2. Graphical diagram of the flow system used in the determination of CPM.

Methodology

The manifold flow system which is used for the
determination of CPM consisting of two lines which
were used to conduct this work as shown in Fig.
2. The determination of CPM was carried out by
the reaction between CPM and ACS 16 mmol/L in
acidic medium to form a white slightly yellowish
precipitate . The first line represents the carrier
stream (hydrochloric acid ) at 2.0 ml/min flow rate
which leads to the injection valve to carry a sample
volume 25 pl(experimental) of CPM uses open
valve mode, while the second line supplies ACS
solution at 2.0 ml/min. Both lines met at a Y-
junction, with an outlet for reactants product from

Chlorpheniramine maleate
(85)-3-(4-chlorophenyl)-N,N-dimethyl-3-(pyridin-2-yl)propan-1-amine maleate

complex, which passes through a homemade Ayah
6SX1-ST-2D solar cell CFI Analyzer. The response
profile was recorded on x-t potentiometric recorder
to measure energy transducer response expressed
as peak heights in mV, where the responses appeared
in the form of peaks expressing the response of the
transducer and the peak height expressing the
amount of light reflected after it fell on the surface of
the precipitate particles in the flow cell (that is, the
surfaces of the precipitate particles act as a light-
reflecting mirror). A proposed mechanism of
oxidation of CPM by ACS in an acidic reaction
medium is present in scheme 1%'.

+ Ce™?

‘White slightly yellowish precipitate
(5)-1-(4-chlorophenyl)-3-(dimethylamino)-1-(pyridin-2-yl)propan-2-one maleate

Scheme 1. Proposed reaction between CPM and ACS in acidic medium*’.
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Results and Discussion

To determine some optimal parameters, the effect of
reagent concentration and the type of reaction
medium were studied as chemical parameters, while
the effect of flow rate, sample volume, and purge
time were studied as physical parameters by
changing one parameter and making the other
constant each time.

Chemical variables

Effect of ACS concentration

To study the effect of ACS concentration, a series of
solutions  were  prepared  with  different
concentrations within the range (4-20 mmol/L) to
reach the optimal concentration and choose it in
subsequent experiments. 4 mmol/L of CPM was
injected using a sample volume of 25ul and using
distilled water as the carrier stream, the flow rate for
both the reagent and carrier lines was 2.0 ml/min.
The measurement for each concentration was
repeated three times. Fig. 3 represents the response
profile, which showed that the height of the response
peak increased progressively with increasing
concentration of the reagent until the concentration
was reached 16 mmol/L, then it began to decrease
after the aforementioned concentration. This may be
attributed, according to the mechanism of operation
of the homemade solar cell analyzer, to an increase
in the amount of precipitate formed, which causes
slow movement of its particles and the increased
agglomeration of those particles (part of the
reflective surface is damaged) and this causes a
smaller amount of reflected light to reach the detector
and thus a decrease in the height of the response
peak*>45 48 From the response profile, it was noted
that the response peak was higher and the base width
was lower at the concentration of 16 mmol/L, so it
was determined as the optimal concentration for the
reagent in subsequent experiments. The results are
summarized in Table 1
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Figure 3. Effect of ACS concentration on response
profile versus time.

Table 1. Synopsis of the results of effect of the
concentration of ACS reagent on the responses

average.
[ACS] Response average

mmol/L Yi(mV) for(n=3) RSD%
4 120 0.2000
6 168 0.2380
10 200 0.2250
12 360 0.2222
16 1576 0.1015
20 752 0.1595

Effect of different medium

To determine the optimal reaction medium between
CPM (4 mmol/L) with ACS (16 mmol/L), different
solutions were used as carrier current (CH3COOH,
HCI, HNO3, H2SO4, NaCl, NH4Cl, NaNO,, NaNOs,
Na,COs). At a concentration of 100 mmol/L each, in
addition to an agueous medium. The measurement
was repeated for each type of mediums three times,
and it was found that, with the exception of
hydrochloric acid, the various media led to a
decrease in the S/N response, Figs. 4 A and B. This
may be due to the fact that they caused an increase in
the agglomeration of the precipitate particles or the
density of the aggregates, which led to them merging
with each other and damaging part of the media.
From the reflective surface, which causes a smaller
amount of reflected light to reach the detector and
thus lower response intensity. The higher response
shown by the use of hydrochloric acid, as shown in
the Fig. 4A, may be attributed to its role in forming
precipitate particles that are more numerous and
regular (increasing the reflective surface area) and
thus increasing the amount of reflected light sent
towards the detector. Therefore, it was chosen as an
optimal reaction medium in subsequent experiments.
The results are summarized in Table 2.

[Type of medium]mmol/L A
1 v @mwv—200 m\"
R B
S = T <! =
\ Ll

==l eSS EERE E e T =
1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19
t(min) d(cm)

t(min),d(cm)
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Figure 4. The effects of various medium on: A:
response outline versus time. B: Peak rise rate of
transducer’s response in (mV).

Table 2. A synopsis of the effects of several

¥ vy =200 mv

S50
> 100 150 250 =0

J J J J EEE

L = L ' I L L (] 5 5 L L L 1 1 1
1 2 3 4 § 6 7 8 9 10 11 12 13|14 15| 16 17 18

t(min) d(cm)

Figure 5. The effects of various HCI on: A:
response profile versus time.

Table 3. A synopsis of the effects of different HCI

medium types on the transducer's average  concentration on the transducer's average
responses. responses.

[Type of medium]  Response average [HCI] Response average o
mmol/L i(mV) for (n=3)  "o0% mmollL ___ ¥i(mV) for(n=3) RSDY%
H20 1576 0.1015 50 2160 0.1087
CH3;COOH 1740 0.1023 100 2140 0.1028
H2S04 1680 0.1017 150 2140 0.1074
HCI 2140 0.1028 250 2120 0.1018
HNO; 1640 0.1006 350 2100 0.1032
NaNO; 1400 0.1071 450 2100 0.1047
Na,COs 340 0.1029

NH.4CI 1000 0.1200 Physical variables

NaCl 20 0.0950 Flow rate

NaNO; 800 0.1025

Effect of HCI concentration

Using the CPM (4 mmol/L)-ACS (16 mmol/L)
system, a range of solutions (50-450) mmol/L of
hydrochloric acid were prepared using a sample
volume of 25 pL and a flow rate of 2.0 mL/min for
each line from the first line. (carrier stream) and the
second line (reagent stream). The response profile in
Fig. 5 showed that the acid concentration of 50
mmol/L gave the highest response and the lowest
peak width. This may be attributed to its contribution
to the formation of a greater number of precipitate
particles  (increasing degree above relative
saturation). Therefore, 50 mmol/L was chosen as the
best concentration for the medium in subsequent
experiments. The results of the experiment are
summarized in a Table 3.

In order to determine the optimal flow rate. The
variation in flow rates between the detector line and
the carrier stream within the range (1.0-2.8 ml/min)
was studied. The CPM concentration was (4
mmol/L). While maintaining the optimal parameters
that were determined in previous written
experiments, a peristaltic pump was used to control
the flow rate. Fig. 6 shows that bed broadening
(increase in analysis time) with a slow flow rate,
possibly due to increased dispersion in the flow cell,
lengthens the time that the precipitated particles
spend facing the detector. When operating at a pump
speed faster than 20 (2.0 ml/min for both the detector
and the carrier current), a decrease in the intensity of
the response was observed. This may be due to how
quickly the particles deposited in front of the detector
move, i.e. not having enough time for analysis, and
this leads to a decrease in the amount of reflected
light transmitted. The lower the detector, the lower
the peak response. Pump speed 20 (2.0 ml/min) was
chosen as the optimal speed in subsequent
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experiments because it showed the highest response.
The results of the experiment are summarized in
Table 4.

Flow rate (mL/min)

¥ emv) =200 mv

10 is 25

n

Y @)

i JJJIK

1 2 5 4 5 6 7 85 © 10 11 12 13 14 15 16 17 15
t(min) d(cm)
Figure 6. The effects of various flow rates on
response outline against time.

Table 4. Synopsis of the results of the effect of
varying flow rate on the average of transducer’s
responses.

Flow rate Response

Pump ml/min average

speed For both Yi(mV) RSD%
two lines for(n=3)

5 1.0 2100 0.1014
10 1.5 2140 0.1004
15 1.8 2140 0.1018
20 2.0 2160 0.1087
25 2.3 2100 0.1019
30 25 2080 0.1009
35 2.8 2060 0.1029

Sample volume

To establish the optimal parameters that were
reached in previous experiments and to study the
effect of sample volume as one of the physical
parameters, different volumes of the injected sample
were used within the range (10-100 ul), that is,
changing the length of the sample path at the
injection valve, in addition to the open valve position
(10 sec). The measurement was repeated three times
for each sample volume. Figure 7A shows the
response profile, from which it was observed that the
peaks of the responses increase with increasing

sample volume and at the same time there is also an
increase in the width of the base, which means that
dispersion increases with increasing sample volume.
The sample volume 10 pl showed a higher peak and
a smaller base width, so it was chosen as the optimal
sample volume in subsequent experiments. The
results of the study are summarized in Table 5. Fig.
7B show effect of sample volume on peak rise rate of
transducer response and arrival time to the measuring
flow cell.

Sample volume (ul) : A

IY (mV) =200 mV

10
25 50 75 100

Y (mV)

\ ) J J

& 7 8 9 190 11 12 13 14 1%
t(min) d(cm)

—a—Response average (mV) B
—0—Base width AtB (sec)

—a—Arrival time to the measuring flow cell (sec)

(56 44
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sample

3)

2180 ley [

/9
0 / Lsp [0
1m0 9 -
F50
) r36
21604 9 ) r48
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2150 4 9.
bas Lo
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Arrival time to the measuring flow

° ta 28
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T
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Figure 7. The effects of various sample volume on:
A: response outline against time. B: Peak rise rate
of transducer response in (mV), base breadth AtB
(sec) and arrival time to the measuring flow cell
(sec).
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Table 5. Synopsis of the results of the effect of the difference in the sample volume on the average of

transducer’s responses.

Sample  ResPoNse Interval of Base E/r;(i; Concentration Df
volume ~ 2Yerage  popy confidence at t breadth In the mmol//L In flow
Yi(mV) 0 (95%),n-1 (sec)  AtB in the flow
G (n=3) Yi+ toosznt. 2=t (sec) flow cell cell
T cell
10 2180 0.1077 2180 +5.8381 24 39 2.6100 0.0153 261.4379
25 2160 0.1087 2160 ¥5.8381 27 42 2.8250 0.0354 112.9943
50 2150 0.1009 2150 4+ 5.3934 36 48 3.2500 0.0615 65.0406
75 2140 0.1023 2140 + 5.4407 39 51 3.4750 0.0863 46.3499
100 2130 0.1042 2130 + 5.5152 42 54 3.7000 0.1081 37.0027

t: Time arrival estimated from the injection valve to the measurement cell (sec), At: Base width of peak(sec),
Vagd: Addition volume (ml) in flow cell, Df: Dilution factor in flow cell.

Purge time

Purge time: We mean the time required to completely
transfer the sample from the sample loop to the
carrier stream. In this experiment, different times
were used to purge the sample section (0.4-8 sec), as
well as the opening position of the injection valve (10
sec). The carrier solution passes through the injection
valve when the valve is in the injection position, next
by rotating the valve to the loading position. The
experiment was carried out using the optimal
parameters that were established in previous
experiments. The CPM concentration was (4
mmol/L). The results of the experiment as shown in
Table 6. Fig. 8A show the response of the transducer
against time, which shows a continuous increase in
response with increase purge time up to the time of
10 sec which is the open valve mode. Therefore, it
was chosen as the optimal time to completely purify
the sample from the sample loop .Fig. 8B showed
effect of purge time on peak rise rate of transducer
response, base breadth AtB and arrival time to the
measuring flow cell.

Purge time (sec)

{¥Y mv) =200 mv

10

s valve

N

Y (mV)

os BEE i
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L 1 I L I 1 1

: 2 . : s
30 11 12 313 14
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Figure 8. The effects of various purge time on: A:
response profile versus time. B: Peak rise rate of
transducer’s response in (mV)

Table 6. Synopsis of the results of the effect of
changing the purge time on the response.

Purge Response ¢ \?v?gfh
time  average RSD% (sec) AtB
(sec)  Yi(mV)for(n=3) (sec)
0.4 640 0.1875 3 9
0.8 940 0.1712 6 12

1 980 0.1673 9 15

2 2020 0.1005 12 18

4 2100 0.1009 15 21

6 2120 0.1014 18 24

8 2140 0.1018 21 27
10 2180 0.1077 24 39

Calibration curve (scatter plot) for variance of
CPM concentration against transducer response
The optimal chemical and physical parameters were
adopted to prepare a series of CPM solutions within
the extent (0.07-10) mmol/L; the measurement was
repeated for each concentration three successive
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times. Responses are shown as in Fig. 9A, which
shows the response range and peak height of each
concentration of CPM. As shown in the Fig. 9B, the
linear calibration curve was within the range (0.07-
5) mmol/L, matched by a correlation coefficient(r)
=0.9996. The obtained results which briefly show the
linear regression of the change of transducer
response against the change of CPM concentration,
the equation that was used in this part of the study
was p=a+hx 4 (first degree equation). The value of t
was calculated at a confidence level (95%), which
was greater than the value of tabular t, which leads
us to say that linearity versus nonlinearity is
acceptable. The results are summarized in Table 7.

[CPM] mmolL

I ¥ (mV) =40 mV' [ Y (mV) =80 mV I\' (mV) =200V

Y (mv)

|| [ ‘
| ol
Il | |
=il [} |
Il | \ | |
J \ \ R

| \ J‘

Gl EIE ERE I

il B O ) 2 o 7 o 5 s il Lol v il e ity e il

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
t(min) d(cm)

0.1 r’ ‘ J ; ‘
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I v S 1S l\ J‘L iR J‘L

B

S
Z BT 2
3 — J)
FIT I [
N ! 3
-1
L2 Ti(mV)= 67475201517+ S40.T22100885]CPM] ]
¢ P07r=09996 T
5 £ - =099 " L0
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[CPM] mmol.

Figure 9. A. Calibration curve for the variation of
CPM concentration on response outline versus
time B. Linear equation expression of the energy
transducer response for new method, Yi respons
average for three successive measurements

Table 7. Synopsis of results the transducer’s response average against changing CPM concentration

using first degree equation.

Extent of - _ r
Type of mode [CPM] Y(mV) —aisa.t+bi_sb.t[CPM] 2
mmol/L at level of confidence 95%,n-2 2
mmol/L R“%
0.07-10 0.8605
Calibration curve - 395.5215+ 354.6416+257.9954+ 87.5265 [CPM] 0.7406
(n=16)
74.06
0.07-5.0 0.9996
Linear range . 6.7475+22.1517+540.1172+10.0885[CPM] 0.9992
(n=13) 99.92

n: number of measurement ,Y(mV):estimated value of cell in(mV), r:Correlation coefficient, r2: Coefficient of
determination, R%%: Explained variation as a percentage / total variation, tin= to.os/2,n-2

Limit of detection (L.O.D)

Method’s detection limit is the minimum possible
concentration that the device can sense. A study was
conducted to calculate the detection limit for CPM
through three methods: practically based on dilute to
the minimum concentration gradually, theoretically
on the base of the slope value and on the base of
linear equation as shown in Table 8. The minimum
concentration was (0.07 mmol/L) and the volume of
the sample used was 10ul.

Table 8. Method’s detection limits value for CPM.

Practically
based on the Theoretical
gradual based on the Based of linear
dilution for the  value of slope equation
minimum X= 3SB/slope Y=Yb + 3Sp
concentration for n=13
(0.07 mmol/L)
195.0 ng/10ul 6.5129 ng/10ul  0.528 pg/10pl

X= limit of detection value, SB=standard deviation
value of blank refined for 16 times, Y. average
response for blank=intercept (a), Sp: Standard
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deviation equal to Sy/x(residual) from linear range
.Y:estimated response(mV).

Repeatability

The measurement of precision achieved by the whole
assay process, Fig. 10 and Table 9, sum up
measurements of three concentration of CPM (0.1,
15 and 4.0) mmol/L. The responses were re-
measured for each concentration through eight
consecutive injections the relative standard deviation
as a percentage was less than 0.2%, makes it
abundantly evident that the suggested approach and
instrument were suitable for determining CPM.
[CPM] 1.5 mmol/L

[CPM] 0.1 mmoVl/L
1 ¥ mv) =80 mv

I Y@mv) =40 mv

Y (mV)
Y (mV)

oo ULUU

¥ 23 A5 6 7% 91 12 3 4 5 6 7 8 9

t(min)d(cm) t(min)d(cm)
[CPM] 4.0 mmol/L
Iy amv) =200 mv

Y (mV)

‘J\.ZJ\:J\:J\:J\.J\:JEJ\: ‘

t(min)d(ﬁcm)
Figure 10. Response outline for eight times of
repeated measurement of CPM concentration
(0.1, 1.5, 4.0) mmol/L.

Table 9. Synopsis of results for repeatability of
CPM at optimal parameters.

[CPM] Response average

mmollL  Yi(mV) for(n=8) RSD%
0.1 68 0.1029
15 800 0.1125
4.0 2160 0.1018

n= 8, n: number of injection, ttab0.05,, 7= 2.365

Classical method of UV-Spectrophotometric

In order to evaluate the new method for estimating
CPM, a comparison was made between it and the UV
spectrophotometric method, in which CPM was
estimated directly without using any detector. The
maximum wavelength was determined at 261 nm in
Fig. 11A using a quartz cell 1 ml (1000ul), path way
was 1cm; the length of the course of the radiation
path was 1cm. From Fig. 11B, the calibration curve
was within the range (0.001-0.022 mmol/L), while
the linear range was (0.001-0.018 mmol/L).
Correlation coefficient (n=0.9986 and
R%%= 99.72, n= 9 (n= number of measurements).
The detection limit was 195.43 ng/1000 pl; it was
calculated by gradually diluting the minimum
concentration in the calibration curve (0.001
mmol/L). Summary of method results in Table 10.

0.738 y
Amax = 261 nm
H Chlorpheniramine maleate
0.600 -
=
=
=
= 0.400
=
=2
-,
0.200-
0.000 h 4 :
250 260 310 360
Wavelength (nm)
- 2 i
CRaNE L
ER~IRE ] l B H
R R — [ 0
i £
Ti=0.069340.0319 + 66.1273+3.1014[CPM]
o ¥l =098 1
g 12{r=09m S aty!
[ R%=997 "
2 08 e 08
é _ry//a""'
04 — A 04
P
0=

0
0 0.005 001 0.015 002
[CPM]mmol/L

Figure 11.A. Absorbance of UV-Spectrum of
CPM at concentration 0.009 mmol/L that shows
Amax=261 nm. B. Scatter plot at (0.001-
0.022)mmol/L , n=11 for CPM using classical
method at 261 nm , in addition to linear range at
(0.001-0.018)mmol/L for n=9.
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Table 10. Synopsis of linear regressive for the determination of CPM using UV-Spectrophotometric

method (classical method).

Extent of . . . o ] r
Type of mode  calibration Linear regge_sasXZ:tt fobn_lf_lftin[cé;i\/ﬁl 95%, n-2 r2 L.O.D.
curve o= - R2%
Calibration  0.001-0.022 83%2
curve (n=11) 0.1264+0.0911+57.6491+7.0486[CPM] 97 43 195.43
_ 0.001-0.018 0.9986 ng/1000ul
Linear range _ 0.069310.0319+66.1273+3.1014[CPM] 0.9972
(n=9) 99.72

n: number of measurement ,Y(mV):estimated value without unite on spectrophotometric, r: Correlation
coefficient, r2: Coefficient of determination, R?%: Explained variation as a percentage / total variation, te,=

t0.05/2,n-2, L.O.D.: Limit of detection

CPM-ACS-HCI system evaluation for the CFIA
method (new method) for determining
chlorpheniramine maleate (CPM) in
pharmaceutical preparations

To evaluate the efficiency of the new method, which
was made using Ayah 6Sx1-ST-2D Solar cell CFI
analyzer (homemade), to determination CPM in
pharmaceutical preparations. Five solutions were
prepared for each drug for samples from three
different companies for the production of
pharmaceutical preparations (SDI-Iraq, Julphar-
U.A.E. and Al-Kindi-Irag), where comparison was
made with the UV-Spectrophotometric method
(classical method).

Flask number 1 is a sample. Measurements were
made for both methods. The results obtained from
the standard addition method were mathematically
processed. The results are summarized in Tables 11A
and B at confidence level (95%). In order to
determine whether there is a significant difference or
not, both the t-test and F-test were performed, the
results were processed statistically 4% 0. The results
of the t-test and F-test were summarized in Table
11B. (column 4 and 5). It was clear from the results
that there is no significant difference between the
new method and classical method at 95% of the level

of confidence, t-calculated (-2.162) less than t-
tabular (4.303), as well as the calculated F-value
(31.9770) less than tabular F-value (39). Fig. 12
shows the effect of variation of CPM concentration
on S/N energy transducer response versus time for
three samples of drug using Ayah 6SX1-ST-2D solar
cell CFl analyzer.

1200 mv

Figure 12. Effect of variation of CPM
concentration (using standard addition method)
on S/N energy transducer response versus time
(min), distains (cm) for three sample drugs using
Ayah 6SX1-ST-2D solar cell CFI analyzer. 1-Iraq,
Histadin,S.D.l., 2-U.A.E.,Chlorohistol,Julphar
3-Iraq,Histofen. Al-Kindi

Table 11A. Synopsis of results standard addition in three samples of pharmaceutical preparations for

new and classical methods.

@ Type of method

g_ Commercial New method

< name UV- Sp. method absorbance measurement at A max=261 nm

5 C sta_ndard addition

5 C()g?::ty’ CPM equation at 95% for n-2 r

£ ' 1.5m Y (mV)=amV #Sa t+ r2

IS Countr

E y Oml 0.5ml | 2ml 2.5ml b(A y mV /Axmmol/) R20%
0 0.5 1.5 2 2.5 bt[CPM]mmol/L
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mmol /L mmol mmo mmol mmol /L
L I /L /L
0 0.05  0.07 X
mi 0.02ml mi mi 0.1ml V=atSat+b(Ay/
Axmmol/L =S b t
0 0002 0005 0007 001 [CPM]mmol/L

585.9459+62.7407+589.  0.9993
Histadin ;7\9 1;%/0 ﬁflo 1m7$’/0 235/5 3243+38.182[CPM] 0.9987

1 S.D.I mmol/L 99.87
4 mg 0.9954
Iraq 0.410 0570 0.750 0.910 1.201 figgfggg'[(?g,\lﬂﬂgﬁgllﬁ_ 0.9910

e 99.10
571.8918+49.4590+578.  0.9995
Chlorohistol 570 1150 1410 1700 2020 “gi06iq0 0998[CPM]  0.9991

mV mV mV mV mV

2 Julphar mmol/L 99.91

4 mg 0.9956
0.3847+0.0776+76.5477

UAE 0.400 0550 0.730  0.900 1.181 0.9914

+13.0242[CPM] mmol/L 99 14
565.9459+48.6451+574.  0.9996
Histofen %7\9 1;30 1&/0 1;8/0 2m03/0 3243+29.6043[CPM]mm  0.9992

3 Al-Kindi ol/L 99.92
4 mg 0.9956
Iraq 0.395 0540 0733  0.882 1.175 2'132733;—“%227&;7”?537/3 0.9914

e 99.14

Y : Estimated response in (mV) for the new method and the UV-Sp.method absorbance value, r: correlation
coefficient, R? %: variance explained in percentage /total variation, UV-Sp.: UV-Spectrophotometric method,
tap= to0s2e =1.960 at 95%,twn= tooszs= 3.182 for n=5,using volume of cell (quartz) 1ml in UV-
Spectrophotometric method.

Table 11B. Synopsis of practical content results, percentage recovery (Rec. %) for CPM determination
in three pharmaceutical preparations, t-test and F-test.

Type of method

Paired t-test F-test

New method

UV-Sp.method absorbance
measurement at 261 nm

Practical

No. of
sample (mmol/L)

at 10 ml

concentration

at 10 ml
0.9942

0.9883

10.0530
0.9854

Efficiency of

determination

Rec.%

99.2400

103.6026

98.7200

100.4953

98.4625

tea= Xd \/ﬁ ttab a_t 95% Feal = S4/S% Ftab
n-1 confidence
level

6" 11=0.0158 ,
%d= -0.0907 S%(crin=2.5099%x 10
on1=0.0737 .

6 n.1=0.0895,

2.162|< 4303 2 vy =8.0259x 107
31.9770 < 39.0000
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99.3513

9.9389

Xd: Comparing two types of methods, on average (new & classical), n(no. of sample)=3, on-1:standard
deviation of different (paired t-test), twn=to.0s/2,2,=4.303 (for paired t-test), Fub= F 095v1ve= F 09522=39, 6**,.1:
standard deviation for new method, o*n-1 standard deviation for classical method ( F-test),S?ycria)Variation
of new method, S%uv-sp,): Variation of classical method. UV-Sp.: UV-Spectrophotometric method.

Conclusion

The proposed method was based on studying the
precipitate formed by a reaction CPM with ACS in
acidic medium using a homemade solar cell analyzer
(Ayah 6Sx1-ST-2D solar cell-CFI-Analyzer). It was
characterized by simplicity and ease of work, not
consuming large amounts of sample, reagent, and
other materials complementary to the reaction, and
the use of a green solvent (distilled water) in all study
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