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ABSTRACT

A new sensitive spectrophotometric method for the determination of chlorpromazine
hydrochloride (CPZH) was developed. The method is based on an oxidative coupling
reaction with p-bromoaniline using ammonium ceric sulphate dihydrate as oxidizing agent
to produce a violet color, soluble in water, stable product and absorbs at 553 nm. Beer's law
was in the linear range 2.5 - 30 ug/ml of CPZH, the molar absorptivity, Sandell’s sensitivity
index and detection limit were 6.5731 x 10° liter. mol™.cm™, 0.0541 ug.cm™ and 0.1361
ug/ml respectively. The RSD value was 1.20 - 1.36 % depending on the concentration. This
method was applied successfully to the determination of chlorpromazine hydrochloride in

two pharmaceutical formulations (tablets and injection).

Keywords: spectrophotometric, CPZH, p-bromoaniline.
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V. Introduction
The scientific name for the chlorpromazine hydrochloride (CPZH) is[1]:
3-(2-Chloro-10H-phenothiazin-10-yl)-N,N-dimethylpropan-1-amine hydrochloride.

The chemical structure is:

M .-'EHB
; " M
| I . HC

Lol
C17H19CIN,S,HCI

M. wt = 355.3g/mol

Chlorpromazine hydrochloride (CPZH), white or almost white, crystalline powder, very
soluble in water, freely soluble in ethanol. It decomposes on exposure to air and light[1].
Chlorpromazine is a psychiatric medication that belongs to the class of drugs called
phenothiazine antipsychotics, it works by helping to restore the balance of certain natural
substances in the brain[2]. It is used to treat various problems such as severe depression or
behavioural disturbances and it is used to treat schizophrenia[3] and it also used to treat
nausea, vomiting, severe pain, relieve prolonged hiccups, relieve restlessness/anxiety before
surgery, and help treat tetanus[4]. side effects of chlorpromazine, HCI is low heat and
drowsiness and nasal congestion and difficulty in urination and other side effects of low blood
pressure and accelerated heart rate (in the case of intramuscular injection)[5].

Different analytical methods have been used for the determination of CPZH such as
spectrophotometric methods[6-17], HPLC[18-24], gas chromatography[25-27],flow-injection
techniques[28-34] and electrochemical method[35-36].

Aim of research

In this research a rapid, sensitive and simple spectrophotometric method for determining of
chlorpromazine hydrochloride (CPZH) in pure form as well as in pharmaceutical formulations
based on the oxidative coupling using p-bromoaniline in presence of ammonium ceric

sulphate dihydrate.
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2. Experimental
Apparatus

The apparatuses used shown in the Table (V).

Table (1): Apparatuses used by origin.

No. Apparatus used by origin
1 Shimadzu UV /VIS 160 spectrophotometer, Japan
2 pH meter UK Jenway 3310
Y Sartorius BL210 S AG Germany
¢ Ultrasonic with water bath, power sonic 410 Lab tech Korea
5 Hot Plate with Magnetic Stirrer (BIOSAN MSH 300

Reagents and chemicals used

All chemicals and analytical reagents used in this research are high purity and shown in the
Table (2).

Table (2): Reagents and materials chemistry used.

Chemicals Chemical structure Company
Chlorpromazine, HCI C17H19CIN,SHCI SDI
Ammonium ceric sulphate dihydrate Ce(NH4)4(S04)4.2H,0 Fluka
p-Bromoaniline H,SO, BDH
Sulphuric acid CeHeBIrN BDH
Sodium hydroxide NaOH BDH

Preparation of solutions®”
1-Standard CPZH solution,250 pg/ml

This solution is prepared by dissolving 0.025 g of CPZH in amount of distilled water and
the volume is diluted to 100 ml with distilled water in a volumetric flask. This solution is kept

in a brown bottle, where it is stable for one week, at least.

2- P- bromoaniline reagent solution (1 x102M)
This solution is prepared by dissolving 0.1720m g of p-bromoaniline in 5 ml of ethanol

and the volume is completed to 100 ml in a volumetric flask with distilled water.
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Y- Ammonium ceric sulphate dihydrate solution (1x10?M )

A +.YYe g of ammonium ceric sulphate dehydrate (Ce**) is dissolved in amount of
distilled water and the volume is completed to 100 ml in a volumetric flask with distilled

water.

£-Sodium hydroxide solution (approximate,0.1 M)
This solution is prepared by dissolving 4.000 g of pure sodium hydroxide in100 ml of

distilled water.

5- Sulphuric acid solution(approximate,0.1M)
This solution is prepared by appropriate dilution of 0.5 ml of the concentrated sulphuric
acid (18.289 M) solution to 100 ml with distilled water in a volumetric flask.

- Interference solutions 1000 pg/ml
A 0.1000 g of each foreign compounds is dissolved in distilled water then the volume is

completed to 100 ml in a volumetric flask with distilled water.

7-Solution of CPZH tablets formulation (250 pg/ml)

Largactil Chlorpromazine —HCI (100mg), Oubari Pharma - Aleppo-Syrie, every tablet
contains 100 mg of CPZH and the solution is prepared as follows:

Ten tablets are weighed (4.1649g) and powdered well, then a weight of 0.1041 g of this
powder is dissolved in an amount of distilled water, and then the solution filtered by paper
filtration (604, RUNFILTER, Q240 mm), the volume is completed with distilled water in a

volumetric flask of 100 ml, which gives the concentration of 250 pg/ml.

8- Solution of CPZH injection formulation (25« ug/ml)

Largactil Chlorpromazine —HCI (25mg/5ml), Oubari Pharma — Aleppo - Syrie, each
injection contain of 25 mg of chlorpromazine and this solution is prepared by transferred of
50 ml of this formulation to volumetric flask and the volume was completed to 100 ml with

distilled water to obtain a solution with a concentration of 250 pg/ml.
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Preliminary Investigations

A 1.0 ml of p-bromoaniline reagent is added to 2.0 ml of standard CPZH solution in the

presence of 0.5 ml of ammonium ceric sulphate dehydrate(Ce™ ) solution and diluted with
distilled water in a 25 ml volumetric flask, a violet color product. Absorption spectrum of the
colored dye against its corresponding blank reagents shows maximum absorption at 55Ynm in
contrast to blank reagent which shows no absorbance at this wavelength.

3. Results and Discussion

Optimization of the experimental conditions
To establish the optimum conditions, the effect of various variables on the intensity of the
absorption was studied by adding Y.0 ml of standard CPZH solution (250ug/ml),1.0 ml of p-

bromoaniline and 0.5ml of Ce™ and measuring the absorption at 553 nm versus the blank
reagent.

Effect of acid

The effect of acid was studied by adding 0.5-3.5 ml of strong acids and weak acids (0.1
M). the results showed the H,SO, solution gives a higher absorption for colored product at a
wavelength of 553 nm compared with other acids used , so this acid was chosen in subsequent
experiments. the results are shown in Table (3).

Table (3): Effect of acid

_ ml of Acid /Abs.
Acid (0.1M) :
With out 0.5 1 15 2 25 3 35
H,SO, 0.275 0.397 | 0.425 | 0.43Y | 0.445 | 0.428 | 0.3A¢ | 0.36)
HNO3; 0.275 «22Y | Y31 | . ¥Y5¢ [ 203 | «.¥1e | . YAE [ o YEY
HCI 0.275 0.166 | +.183 | +.219 | +.241 | +.Y46 | YY) [ VY€
CH3;COOH 0.275 0.083 | 0.096 | 0.105 | 0.117 | 0.112 | 0.073 | 0.051

The results shown in the Table (3) indicate that the volume of 2.0 ml (0.1M) of sulfuric
acid (pH= 1.8) is the optimum amount because of highest absorbance, so it was used in
subsequent experiments.
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Effect of the amount of oxidizing agent

This study was conducted to select the best amount of oxidizing agent (Ce**) (1x102 M)
by adding different volumes (0.3-2.5 ml) of oxidizing agent to volumetric flasks containing
2.0 ml of CPZH ( 250 pg/ml) and 1.0 ml of the reagent solution (1x102M), then addition of
2.0 ml of 0.1 M sulfuric acid and the volume was completed to 25ml with distilled water, the
results are shown in Table (4).

Table (4): Effect of the amount of oxidizing agent.

ml of Ce™ (1x10°M) | 0.3 | 05 | 0.7 1.0 1.2 1.5 1.7 2.0 2.5

Absorbance 0.337 | 0.445 | 0.458 | 0.473 | 0.441 | 0.326 | 0.273 | 0.246 | 0.216

The results shown in the Table (4) indicate that the volume of 1.0 ml of (Ce™) (1x10°M)
is the optimum amount because of highest absorbance, so it was used in subsequent
experiments.

Effect of the amount of coupling reagent

The effect of the amount of coupling reagent was studied by adding different volumes
(0.3-2.5ml) of p- bromoaniline reagent (1x10M) to the volumetric flasks containing 2.0 ml
of CPZH (250pug/ml) and 1.0 ml of the (Ce**) (1x10%M), then the addition of 2.0 ml of 0.1 M
sulfuric acid and the volume is completed to 25ml with distilled water, the results are shown
in Table (5).

Table (5): Effect of the amount of coupling reagent.

ml of p-bromoaniline | 0.3 0.5 0.7 1.0 1.2 15 1.7 2.0 2.5
(1x10°M)

Absorbance 0.359 | 0.416 | 0.451 | 0.474 | 0.485 | 0.481 | 0.473 | 0.452 | 0.436

It is clear that the volume of 1.2 ml of coupling reagent (1x107M) is the optimum amount
because it gave the highest absorption. So it is adopted in subsequent experiments
Effect of oxidation time
To a series of volumetric flasks, each containing 2.0 ml of CPZH ( 250 pg/ml), 1.0 ml of
(Ce*) (1x10M) and the solutions were left for different periods of time, then 1.2 ml of
p-bromoaniline reagent (1x102M) and 2.0 ml of 0.1 M sulfuric acid solution were added. The
volume was completed to 25ml with distilled water, and the absorption of solutions was

measured at a wavelength of 553 nm versus blank, the results are shown in Table (6).
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Table (6): Effect of oxidation time.

Time(min) 5 10 15 20 25 30 35 40 45 50
Absorbance | 0.429 | 0.467 | 0.486 | 0.485| 0.485 | 0.483 | 0.482 | 0.481 | 0.479 | 0.479

Table (6) shows that 15 min is sufficient for the oxidation to be completed , so it is adopted
in the subsequent experiments.
Effect of temperature

The effect of temperature(5-60°C) on the absorption of the formed colored product were
studied by using 2.0 ml of CPZH solution (250pg/ml) and 1.0 ml of (Ce™*) (1 x 102M), then
1.2 ml of p-bromoaniline reagent (1 x 10°M) and 2.0 ml of 0.1 M sulfuric acid solution were
added, then the volume is completed to 25 ml with distilled water in a volumetric flasks, and
the absorption was measured at a wavelength of 553 nm versus blank reagent, the results are
shown in Table (7). The optimum temperature is 25°C , so it is adopted in the subsequent

experiments

Table (7): Effect of temperature.
Temp (°C) 5 10 15 20 25 30 35 40 45 50 60
Absorbance | 0.294 | 0.329 | 0.¥86 | 0.40% | 0.485 | 0.483 | 0.467 | 0.385 | 0.311 | 0.269 | 0.175

Effect of time on stability of the colored product

The stability time of the formed colored product was studied by taking ¥.0 ml of CPZH
(250 pg/ ml) with addition 1.0 ml of (Ce™*) (1x10%M) and the solution is left for 15 min for
oxidation, then 1.2 of p-bromoaniline (1 x 10 M) and 2.0 ml of 0.1 M sulfuric acid solution
were added,the volume is completed to 25 ml in a volumetric flasks with distilled water. It is
observed that the absorption becomes constant directly after dilution and remain unaltered for

10 min. The results are shown on Table (8).

Table (8): Effect of time on stability of the colored product.

Time (min.) | Direct mixing 5 10 15 20 25 30 35 40 45 50

time

Absorbance 0.485 0.484 | 0.485 | 0.385 | 0.485 | 0.486 | 0.485 | 0.484 | 0.484 | 0.483 | 0.482
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Effect of the solvents
The effect of the solvents on the formed colored product was studied, the dilution was

carried out by different organic solvents instead of water. The results shown in Table (9)

indicate that the water is a good medium for reaction and gives good absorption value at the

wavelength of 553nm and due to its availability, it was used as the best solvent in the

subsequent experiments.

Table (9): Effect of the solvents.

Solvent Water Acetone DMSO Methanol | Ethanol
Absorbance 0.485 0.426 0.257 0.195 0.216
Amax, NM 553 551 552 555 551

Final absorption spectrum
The spectrum of the formed colored product by coupling of CPZH with p-bromoaniline

(1x10M) in the presence of Ce™ (1x10M) in acidic medium (pH 1.8) and temperature

25°C against its corresponding reagent blank show a maximum absorption at 553 nm in

contrast to the blank reagent of zero absorbance at Amax. The spectra are shown on Fig. (1).

+EZ .EaR

Absorbance

BW

SW

SB

i

1aEa . .3C M

Wavelength, (nm)

—

~DOIW . >

Fig.(1): Final absorption spectrum of the determination CPZH.

SB : Absorption spectrum of CPZH solution versus blank reagent.

SW: Absorption spectrum of CPZH solution versus distilled water.

BW: Absorption of blank reagent versus distilled water.
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Procedure for construction of calibration curve

To a series of volumetric flasks (25ml), 0.25-3.0ml of (250 pg/ml) of CPZH were
transferred, 1.0 ml of Ce™ (1x10°M) was added and the solutions are left for 15 min for
oxidation, then 1.2 ml of p-bromoaniline reagent (1x10M) and 2.0 ml of 0.1M sulfuric acid
solution (pH 1.8) were added at 25°C and the volumes are completed to the mark with
distilled water. The absorbance is measured directly after dilution at 553 nm against the blank
reagent. Fig. (2) illustrates that the calibration curve is linear over the concentration range of
2.5 - 30 pug/ml while higher concentrations show a negative deviation from Beer's law. The
molar absorptivity value is 6.5731 x 10° liter. mol™.cm™and the Sandell’s sensitivity index
0.0541 pg/cm?.

0.8 7y -0.0185x+0.1207
07 - R2 = 0.9982

0.6 -
0.5 -
04 -
03 -
0.2 -
0.1 -

0 T T T T T T 1

0 5 10 15 | 20 25 30 35
Concentration, ug/ml

Absorbance

Fig.(2): Calibration curve for determination CPZH by oxidative coupling with

p-bromoaniline reagent.

Accuracy and precision

Accuracy and precision were studied by measuring absorption (n=5) at 553 nm for two
different concentrations of the drug within the limits of Beer's law, the average recovery
(99.75 %) and the relative standard deviation (<1.39%) indicate that the method is of high

accuracy and precision . The results are shown in Table (10).

Table (10): Results of accuracy and precision.

Conc. of CPZH(ppm) RSD% Recovery % Average recovery% RE%

5 1.36 99.91 -0.04
100.11

10 1.20 100.30 0.30

* Average of five determinations
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Detection limit
Detection limit was calculated by measuring the absorption for the lower concentration 2.5

pg/ml at optimal conditions (ten times) at 553 nm. The results are shown in Table (11).

Table (11): Detection limit.

Concentration pg/ ml x S.D D.L pg/ ml

Y5 0.158 0.0022 0.1361

* Average of ten determinations

The nature of the formed product

To know the nature of the formed violet color product (stoichiometry of drug with the
reagent), Job's method and molar ratio method were applied. In both methods, the
concentration of each of the standard CPZH solution and p-bromoaniline reagent solution is
equal to Y.+ Y1 x10™ M. In Job's method, in a series of volumetric flasks (25 ml ), different
volumes of the drug solution ranging from1-9 ml and different volumes (9-1 ml) of reagent
solution were mixed. A 1.0 ml of (Ce*)(1x10 M) and 2.0 ml 0.1 M of sulfuric acid solution
were added and volumes were completed to the mark with distilled water. The absorbance
was measured at 553 nm against the blank reagent. The results Fig. (3) show that the ratio is
1:1.

0.4 -
0.35
0.3 +
0.25 -
0.2 +
0.15 +
0.1 +

Absorbance

0.05 +

0 T T T T
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

[CPZH] /[CPZH] + [p- bromoaniline]

Fig. (3): Job's method of formed product by oxidative

coupling of CPZH with p-bromoaniline reagent.
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In molar ratio method, Y ml of the standard drug solution in a series of volumetric flasks
(25 ml) were transferred and different volumes 0.2-3.5 ml of N,N-DMPPDADH reagent
solution, 1.0 ml of (Ce™) (1x10®M) and 2.0 ml 0.1 M of sulfuric acid solution were added.
The volumes were completed to the mark with distilled water and the absorbance was
measured at 553 nm against the blank reagent. Molar ratio was found to be 1:1. The results

are shown in Fig.(4) which is in agreement with the Job's method results.

0.6 -
0.5 > 4 £ ¢
S 04
s
o 03
[
7]
2 02
<
0.1
0 T ‘I’ T T T T T 1
0 0.5 1 1.5 2 25 3 35 4
mol of reagent / mol of CPZH

Fig. (4): Molar ratio method for the product formed by oxidative
coupling of CPZH with p-bromoaniline reagent.

Effect of interferences

In order to test the efficiency and selectivity of the proposed method, the effect of some
foreign substances (lactose, fructose , maltose, starch and glucose) that usually present in
dosage forms are studied by taking volumetric flasks ( 25 ml) containing 2.0 ml of CPZH
(250 pg /ml), then different volumes ( 2.5, 5.0 ,7.5 ml) of foreign substances (1000 pg/ml)
have been added resulting in a final concentration of (100, 200 ,300 pg/ml ). The optimum
conditions have been applied and the volumes have been completed to the mark with distilled
water. The absorbance was measured at 553 nm versus blank reagent and recovery is

calculated. The results showed that there is no interferences Table (12).
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Table (12): Effect of interferences.

Kirkuk, University Journal /Scientific Studies (KUJSS)
Volume 11, Issue 1, March 2016, p.p(1-19)

Foriegn Recovery (%) of 20 pg/ml of CPZH per pug /ml foreign compound
compound added
100 200 300
lactose 100.08 100.27 99.76
Fructose 98.48 99.35 97.55
Maltose 97.39 98.66 98.90
Starch 99.89 97.51 99.43
Glucose 100.47 99.52 100.12
The proposed equation for reaction can be written as follows:
CHj o]
CH) —cH, —n
‘ \ cHs Cevt
N R, + Hm—@— Br T»
Cl
S Cl
Br
+ CHg CHj

NH s (CH) —CH, —N~

| \ CHy

N
L
N S Cl
O
H

(CH2)) —cH, —n
| \ CH,
+ N R, —_—
Br S Cl

Violet dye

Applications
This method was applied for the determination of CPZH in its pharmaceutical

formulations (tablets and injection).

Direct method

In this method, different volumes (0.25, 0.5ml) of a pharmaceutical formulation solutions
(250 pg/ml) were transferred to 25 ml volumetric flasks and the resulting concentrations
(2.5, 5 pg/ml) and were treated as in construction of calibration curve. The absorbance was
measured at 553 nm for five times. Recovery and RSD were calculated and the results are
shown in Table (13).
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Table (13): Determination of CPZH in pharmaceutical formulation

pharmaceutical CPzH CPzH RSD,% | Recovery %
formulation present measured
pg/ml pg/ml
Injection largapromatctil 2.5 2.49 1.44 99.60
chlorpromazine -HCI 25 5.0 5.02 1.24 100.40
mg/5ml
Tablets largapromatctil 2.5 2.52 1.56 100.8
chlorpromazine -HCI 100 5.0 4.96 1.53 99.20
mg

* Average of five determinations

Table (13) shows the efficiency and success of the developed method for the determination

of CPZH in its pharmaceutical formulation.

standard additions method

To prove that the developed method is free from interferences , method of standard

additions is applied for determining of CPZH in its pharmaceuticals. Different volumes

(0.25,0.5 ml) of a pharmaceutical formulation solutions (250 pg/ml) were transferred to six

volumetric flasks (25 ml) for each volume, then increasing volumes (0.25-2.0 ml) of 250

pg/ml of CPZH standard solution were added with leaving the sixth flask without addition.

The solution was treated as in construction of calibration curve. The absorbance were

measured at 553 nm Fig.(5,6) the measured concentration was calculated from the equation of

the straight line and the results of Recovery and RE shown in the Table (14).

4 0.25 ml, 2.5 ug/ml
W 0.5 ml, 5.0 ug/ml
y =0.0193x+ 0.0967
R?=0.9981

06 -
05 -

g

204

1]
803 -

y=0.0192%x+ 0.0481
R?=0.9987

5 91 JJ 5 10 15 20 25
Concentration of CPZH,ug/ml

40.25 ml, 2.5 ug/ml

0.6 - M 0.5 ml,5.0 ug/mi
y =0.0193x+ 0.0964
0.5 -
) R? =0.9986
e 0.4 -
m
= 0.3 -
o
A4 0.2
< y=0.0193x+ 0.048

R? =0.9988

Fig.(5) Standard additions curve for

the determination of CPZH in injection
e —

f T o T T T T 1
10 5 g4 0 5 10 15 20 25

Concentration of CPZH, ng/ml

Fig.(6) Standard additions curve for
the determination of CPZH in tablets.
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pharmaceutical formulation CPzH CPzH Recovery ,%
present pg/mi measured pg/mi
Injection largapromatctil 2.5 2.51 100.40
chlorpromazine -HCI 25mg 5.0 5.01 100.20
/5mi
Tablets largapromatctil 25 2.49 99.60
chlorpromazine -HCI 100mg 5.0 4.99 99.80

The results shown in table 12 indicate that method of standard additions is in agreement

with the direct method within the acceptable range of error, indicating that the method is

satisfactory and free from interferences.

4.Conclusions

The results obtained confirm that the proposed method is simple, rapid and of good

sensitivity for the determination of chlorpromazine hydrochloride CPZH. The method is

based on oxidative coupling between CPZH and p-bromoaniline reagent in presence of

ammonium ceric sulphate dehydrate (Ce™) in acidic medium to form a violet colored dye

which is water soluble, stable and shows a maximum absorption at 553 nm. This method does

not require temperature control, nor use of organic solvents, or solvent extraction and it can

be applied successfully for determination of CPZH in pharmaceuticals formulation.

References

[1] British Pharmacopeia, 6" Ed., by system simulation Itd., the stationary office, London,

(2009). in CD-ROM"

[2] K. Heinrich, ;Psychopharmaka in Klinik and Praxis; 2nd edn., Germany, 1983, P 432.

[3] J. Ross and |. Tarazi ;Pharmacotherapy of Psychosis and Manin; 11™ Ed., New York,

978-981, (2006).

[4] J. Applphysial. ;Appl.phys. Lett.; 50(3), 509-512 , (1981).

[5] Martindale, ;The extra Pharmacopoeia; Pharmaceutical Society of Great Britain, 28"

Ed., 1509-1615, (1982) .

Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,

kirkukjoursci@gmail.com

e —
\e




gy Journal
g \‘ﬁ*n,

%

73 Kirkuk University Journal /Scientific Studies (KUJSS)
‘Q@j Volume 11, Issue 1, March 2016, p.p(1-19)
gt ISSN 1992 - 0849

[6] K. Basavaiah; Indirect spectrophotometric determination of some biologically important
phenothiazines using potassium dichromate, iron(11) and 1,10-henanthroline; Indian
Journal of Chemical Technology,11,632-638,(2004).

[7] K.Basavaiah,P.Nagegowda,H.C.Pramwwla and B.C.Somashekar; Sensitive titrimetric
and spectrophotometric assay methods for chlorpromazine with bromate — bromide
mixture and two dyes; Indian Journal of Chemical Technology, 12,25-29,(2005).

[8] S. M. Al-Talib and T. N. Al — Sabha; Spectrophotometric determination of some
phenothiazines using N-chlorosuccinimide; Jou. Raf. Sci., 20(4), 27-37, (2009).

[9] A.S. AL-Ayash , F. Jasim and W. Alwan; Spectrophotometric determination of
chlorpromazine hydrochloride in pharmaceutical preparations; National Journal of
Chemistry, 33, 42-53,(2009).

[V +]W. A. Abdullah; Spectrophotometric determination of chlorpromazine hydrochloride
using oxidation reduction method based on reaction of iron (11) with 2, 2°-bipyridyl
reagent; Jou. Raf. Sci., 22(2),79-93, (2011).

[VV] G.V. Raju, S.K. Jaffar, M. P. priya , S.M. Ibrahim, P. Rajakumar , E.Muralinath and
M.Guru Prasad; Application of MBTH/FECI3: A reliable and coast effective analytical
methodology for routine pharmaceutical determination of chlorpromazine

hydrochloride; IJRRPAS,1(4), 202-206, (2011).

[V¥Y] Z Yi-mi, L. Ke-ke, Y. Cun-ling and W. Zhi-ke; Spectrophotometric determination of
chlorpromazine hydrochloride by 1,10-phenanthroline; Chinese Journal of Analysis
Laboratory, 01,39-41.(2012).

[1¥] M.E.M. Hassouna, A.M. Adawi, E.A. Ali; Extractive spectrophotometric determination
of chlorpromazine and trifluoperazine hydrochloride in pharmaceutical preparations;
Egyptian Journal of Forensic Sciences, 2 (2), 62-68, (2012).

[Y¢] M.J.H.AL-Kaffiji and A..M.S..AL-Anbakey; New chromogenic reagent for the
spectrophotometric determination of chlorpromazine HCI in aqueous solutions and
pharmaceutical formulations; Int. J. Pharm. Pharm. Sci., 5(3), 606-611, (2013).

[1e] N. K. A. Al-Hayani, and F. K. Mohammad; A simple spectrophotometric assay for
stability determination of chlorpromazine in veterinary injectable solutions; International
Journal of the Bioflux Society,5(2), 66-69, (2013).

P,
Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,

kirkukjoursci@gmail.com
P,
'



http://en.cnki.com.cn/Journal_en/B-B014-FXSY-2012-01.htm
http://en.cnki.com.cn/Journal_en/B-B014-FXSY-2012-01.htm
http://en.cnki.com.cn/Journal_en/B-B014-FXSY-2012-01.htm
http://www.sciencedirect.com/science/article/pii/S2090536X12000226
http://www.sciencedirect.com/science/article/pii/S2090536X12000226
http://www.sciencedirect.com/science/article/pii/S2090536X12000226
http://www.sciencedirect.com/science/journal/2090536X
http://www.sciencedirect.com/science/journal/2090536X
http://www.sciencedirect.com/science/journal/2090536X/2/2

Volume 11, Issue 1, March 2016, p.p(1-19)

@ Kirkuk University Journal /Scientific Studies (KUJSS)
]SS
2 ISSN 1992 - 0849

[Y7] M. M. Al-Rufaie, A. N. Al-Sharefy and K. H. kadim; Spectrophotometric determination
of chlorpromazine hydrochloride in pharmaceutical preparations by using oxidativ
coupling reaction; Iragi National Journal of Chemistry,51, 338-347, (2013).

[1V] L. A. Al Shatti; Method development and validation of assay of chlorpromazine
hydrochloride tablet formulation using ultra violet visible spectrophotometry; J. Anal.
Bioanal. Tech., 5(2),2-4, (2014).

[1A] T. Ohkubo, R. Shimoyama, K. Sugawara; Determination of chlorpromazine in human
breast milk and serum by high-performance liquid chromatography; J. Chromatogr.,
614(2), 328-332, (1993).

[14] M. D. Rukhadze, V. M. Okudzhava, M. M. Aleksishvili, S. K. Tsagareli and T. G.
Makharadze; Determination of chlorpromazine in blood serum by ion-pair reversed-
phase HPLC: Chlorpromazine pharmacokinetics in rabbits; Pharmaceutical Chemistry
Journal, 33(9), 502-504, (1999).

[Y+] C. Pistos and J. T. Stewart; Direct injection HPLC method for the determination of
selected phenothiazines in plasma using a Hisep column; Biomedical Chromatogr.,17(7),
465-470, (2003).

[21] P. Shetti and A. Venkatachalam; Stability indicating HPLC method for simultaneous
quantification of trihexyphenidyl hydrochloride, trifluoperazine hydrochloride and
chlorpromazine hydrochloride from tablet formulation; E-Journal of Chemistry, 7(1),
299-313, (2010).

[2Y] S.Venkatesh, M.B.Kumar, S.Ramachandran and G.N.Sameer; HPLC method
development, valdation and its application to stability studies of chlorpromazine
hydrochloride tablets;IRJP,1(1),225-232, (2010).

[2¥] J.M. Dhabab; Simultaneous determination of chlorpromazine and trifluoperazine in
pharmaceutical preparations using high performance liquid chromatography; Al-
Mustansiriya J. Sci, 22(2),123-128, (2011).

[2¢] N.U. Rani, K. Divya, G. Sahithi; New validated RP-HPLC method for simultaneous
estimation of chlorpromazine and trihexyphenidyl HCI in tablets; 1JAPA,4(4),134-137,
(2014).

[2¢] L.D. Gruenke, J.C. Craig, F.D. Klein,T.L. Nguyen,B.A. Hitzemann. Holaday, H.H.
Loh, L. Braff, A. Fischer and 1.D. Glick; Determination of chlorpromazine and its major

P,
Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,

kirkukjoursci@gmail.com
P,
VY



http://www.ncbi.nlm.nih.gov/pubmed/?term=Ohkubo%20T%5BAuthor%5D&cauthor=true&cauthor_uid=8314947
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shimoyama%20R%5BAuthor%5D&cauthor=true&cauthor_uid=8314947
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sugawara%20K%5BAuthor%5D&cauthor=true&cauthor_uid=8314947
http://www.ncbi.nlm.nih.gov/pubmed/8314947
http://www.ncbi.nlm.nih.gov/pubmed/8314947
http://link.springer.com/search?facet-author=%22M.+D.+Rukhadze%22
http://link.springer.com/search?facet-author=%22M.+M.+Aleksishvili%22
http://link.springer.com/search?facet-author=%22S.+K.+Tsagareli%22
http://link.springer.com/search?facet-author=%22T.+G.+Makharadze%22
http://link.springer.com/search?facet-author=%22T.+G.+Makharadze%22
http://link.springer.com/search?facet-author=%22T.+G.+Makharadze%22
http://link.springer.com/journal/11094
http://link.springer.com/journal/11094
http://link.springer.com/journal/11094
http://onlinelibrary.wiley.com/doi/10.1002/bmc.v17:7/issuetoc
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gruenke%20LD%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Craig%20JC%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Klein%20FD%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nguyen%20TL%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hitzemann%20BA%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Loh%20HH%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Braff%20L%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fischer%20A%5BAuthor%5D&cauthor=true&cauthor_uid=2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Glick%20ID%5BAuthor%5D&cauthor=true&cauthor_uid=2936401

Volume 11, Issue 1, March 2016, p.p(1-19)

@ Kirkuk University Journal /Scientific Studies (KUJSS)
]SS
2 ISSN 1992 - 0849

metabolites by gas chromatography/mass spectrometry: application to biological fluids;
Biomed. Mass Spectrom., 12(12),707-713, (1985).

[2%] R. Ninci, M.G. Giovannini, L. D. Corte and G. Sgaragli; Isothermal gas
chromatographic determination of nanogram amounts of chlorimipramine,
chlorpromazine and their N- desmethyl metabolites in plasma using nitrogen- selective
detection; J. Chromatogr., 381(2),315-322, (1986).

[2Y] L. Zhang, P. Wu, Y. Zhang, Q. Jin,D. Yang, L. Wang, and J. Zhang; A GC/MS
method for the simultaneous determination and quantification of chlorpromazine and
diazepam in pork samples; Anal. Methods, 6(2), 503-508, (2014).

[2A] D. Chen, A. Rios, M.D. Castro and M. Valcarcel; Simultaneous flow- injection
determination of chlorpromazine and promethazine by photochemical reaction; Talanta,
38(11),1227-1233, (1991).

[24] T. Ghous and A. Townshend; Flow injection determination of chlorpromazine by
inhibition of glutamate dehydrogenase; Analytica. Chimica. Acta., 387(1), 47-51, (1999).
[¥+] D. Daniel and I.R.G. Gutz; Spectroelectrochemical determination of chlorpromazine
hydrochloride by flow-injection analysis; J. Pharm. Biomed. Anal., 37(2),281-286,(2005).
[31] M. G. F. Sales, J. F.C. Tomas and S. R. Lavandeira; Flow injection potentiometric
determination of chlorpromazine; Journal of Pharmaceutical and Biomedical Analysis,
41(4), 1280-1286, (2006).

[32] J. A. Ortuno, A.Gil and C. Sanchez-Pedreno; Flow-Injection coulometric detection
based on ion transfer and its application to the determination of chlorpromazine; Sensors,
8, 3678- 3688, (2008).

[33] I.M.A.Shakir and M.J.H. Al-kaffiji; Flow-injection spectrophotometric determination
of chlorpromazine HCI based on releasing of sodium persulphate from hydrogel beads,
study and applications; Wasit Journal for Science & Medicine, 7(3), 110-125, (2014).

[34] 1.M.A.Shakir and M.k.Hammood; New turbidimetric-continuous flow injection analysis
method for the determination of chlorpromazine HCI in pharmaceutical preparation using
linear array ayah 5SX1-T-1D-CFI analyser, Iraqi Journal of Science, 55(2),594-605, (2014).
[35] N. Yongnian, L. Wang and S. Kokot; Voltammetric determination of chlorpromazine
hydrochloride and promethazine hydrochloride with the use of multivariate calibration;
Analytica. Chimica. Acta. , 439(1), 159-168, (2001).

P,
Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,

kirkukjoursci@gmail.com
P,
\A



http://www.ncbi.nlm.nih.gov/pubmed/2936401
http://www.ncbi.nlm.nih.gov/pubmed/2936401
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ninci%20R%5BAuthor%5D&cauthor=true&cauthor_uid=3760089
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giovannini%20MG%5BAuthor%5D&cauthor=true&cauthor_uid=3760089
http://www.ncbi.nlm.nih.gov/pubmed/?term=Della%20Corte%20L%5BAuthor%5D&cauthor=true&cauthor_uid=3760089
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sgaragli%20G%5BAuthor%5D&cauthor=true&cauthor_uid=3760089
http://www.ncbi.nlm.nih.gov/pubmed/8314947
http://pubs.rsc.org/en/results?searchtext=Author%3ALiqun%20Zhang
http://pubs.rsc.org/en/results?searchtext=Author%3APinggu%20Wu
http://pubs.rsc.org/en/results?searchtext=Author%3AYiming%20Zhang
http://pubs.rsc.org/en/results?searchtext=Author%3AQuan%20Jin
http://pubs.rsc.org/en/results?searchtext=Author%3ADajin%20Yang
http://pubs.rsc.org/en/results?searchtext=Author%3ALiyuan%20Wang
http://pubs.rsc.org/en/results?searchtext=Author%3AJing%20Zhang
http://www.ncbi.nlm.nih.gov/pubmed/?term=Chen%20D%5BAuthor%5D&cauthor=true&cauthor_uid=18965289
http://www.ncbi.nlm.nih.gov/pubmed/?term=R%C3%ADos%20A%5BAuthor%5D&cauthor=true&cauthor_uid=18965289
http://www.ncbi.nlm.nih.gov/pubmed/?term=Castro%20MD%5BAuthor%5D&cauthor=true&cauthor_uid=18965289
http://www.ncbi.nlm.nih.gov/pubmed/?term=Valc%C3%A1rcel%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18965289
http://www.ncbi.nlm.nih.gov/pubmed/18965289
http://www.sciencedirect.com/science/article/pii/S0003267099000343
http://www.sciencedirect.com/science/article/pii/S0003267099000343
http://www.sciencedirect.com/science/journal/00032670
http://www.sciencedirect.com/science/journal/00032670/387/1
http://www.sciencedirect.com/science/journal/00032670/387/1
http://www.ncbi.nlm.nih.gov/pubmed/?term=Daniel%20D%5BAuthor%5D&cauthor=true&cauthor_uid=15708668
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gutz%20IG%5BAuthor%5D&cauthor=true&cauthor_uid=15708668
http://www.ncbi.nlm.nih.gov/pubmed/15708668
http://www.sciencedirect.com/science/article/pii/S0731708506002767
http://www.sciencedirect.com/science/article/pii/S0731708506002767
http://www.sciencedirect.com/science/article/pii/S0731708506002767
http://www.sciencedirect.com/science/journal/07317085
http://www.sciencedirect.com/science/journal/07317085/41/4
http://www.sciencedirect.com/science/journal/07317085/41/4
http://academic.research.microsoft.com/Author/27840921/yongnian-ni
http://academic.research.microsoft.com/Author/52814490/li-wang
http://academic.research.microsoft.com/Author/12995263/serge-kokot
http://libra.msra.cn/Journal/1881/anal-chim-acta-analytica-chimica-acta
http://libra.msra.cn/Journal/1881/anal-chim-acta-analytica-chimica-acta

e\ Kirkuk University Journal /Scientific Studies (KUISS)
‘e@ 4 Volume 11, Issue 1, March 2016 , p.p(1-19)

S ISSN 1992 - 0849

[36] E. Y.Z. Frag, M.A. Zayed, M.M. Omar, S. E.A. Elashery and G.G. Mohamed,;
Potentiometric determination of chlorpromazine HCI using carbon paste electrode in pure
and pharmaceutical preparations; Int. J. Electrochem. Sci., 7, 650 — 662, (2012).

[37] D.A. Skoog , D.M. West,F.J.Holler ,and S.R.Crouch ; Fundamentals of Analytical
Chemistry; 8th Ed. Brooks/Cole- Thomson Learning, Belmont, 71-86,(2004).

AUTHOR

Israa Talib Humeidy : Instructor in Analytical Chemistry Department
of Chemical Engineering/College of Engineering / University of Tikrit
B. Sc. in chemistry from College of Sciences/ Mosel University/Iraq M.
Sc. In Analytical Chemistry from College of Education Pure Sciences/
Tikrit University/ Irag Ph. D In Analytical Chemistry from College of

Sciences / Tikrit University/ Irag.

P,
Web Site: www.kujss.com Email: kirkukjoursci@yahoo.com,

kirkukjoursci@gmail.com
P,
' 4




