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Abstract:
A new sensitive method was developed for the determination of carbamaze-

pine using an organic reagent, and this method showed good and rapid results. 
Carbamazepine and the organic reagent (hydroxy-3-methoxybenzaldehyde) react 
in an acidic medium at laboratory temperature ., resulting in a yellow compound. 
Maximum absorbance was observed at a wavelength of 450 nm using vanillin as 
a reagent . It was Obeyed Beer’s law (linear concentration) in the range of (5-60) 
µg/mL, while the molar absorptivity was (4229.22) L/mol.cm, the detection limit 
was (1.54) µg/mL, and the quantitation limit was (4.67) µg/mL. Thus, the method 
was effective for the spectrophotometric estimation of carbamazepine in its pure 
form and in its pharmaceutical preparation.
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التقدير الطيفي المباشر للكاربامازيبين باستخدام كاشف كاربونيلي
م.م لمى اسماعيل ابراهيم  

قسم الكيمياء ,كلية التربية ,الجامعة العراقية ,بغداد ,العراق  

مستخلص:

باســتخدام كاشــف عضــوي،  الكاربامازيبــن  تــم تطويــر طريقــة جديــدة وحساســة لتحديــد 
وقــد أظهــرت هــذه الطريقــة نتائــج جيــدة وسريعــة. يتفاعــل الكاربامازيبــن والكاشــف العضــوي 
)هيدروكسي-3-ميثوكــي بنزالدهيــد( في وســط حامــي عنــد درجــة حــرارة المختــر، ممــا ينتــج عنــه 
ــف.  ــن ككاش ــتخدام الفانيل ــر باس ــد 450  نانوم ــاص عن ــى امتص ــظ أع ــون. لوح ــر الل ــب أصف مرك
وكان متوافقًــا مــع قانــون بيرلامــرت )التركيــز الخطــي( في نطــاق )60-5( ميكروغرام/مــل، بينــا كان 
معامــل الامتصــاص المــولاري يســاوي )4229.22( لتر/مول.ســم ، وكان حــد الكشــف )1.54( 
ميكروغرام/مــل، بينــا كان حــد الكميــة )4.67( ميكروغرام/مل.بذلــك كانــت الطريقــة فعالــة لتقديــر 

ــدلاني .                                                                                   ــتحضره الصي ــي وفي مس ــكله النق ــاً في ش ــن طيفي الكاربامازيب
الكلمات المفتاحية : كاربامازيبين ، فانلين ، التحليل الطيفي ، مثيلول امايد .
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1- INTRODUCTION:
Carbamazepine (Fig.1)(1) ,It is a tri-

cyclic compound from the dibenzaze-
pine family)2(. Carbamazepine is as ef-
fective as phenytoin in treating grand 
mal epilepsy and psychomotor epilep-
sy. It is the drug of choice for treating 
trigeminal neuralgia.)3( It is used (ei-
ther alone or in combination with other 
treatments) to control specific types of 
seizures, and it is also used in treating 
facial nerve pain. It helps reduce the 
formation of pain-transmitting nerve 
signals, which is why it is used as a 
remedy for neuropathic pain, and it is 
also used in treating certain cases of 
bipolar disorder. Carbamazepine does 
not cure epilepsy, but it helps control 
seizures by reducing their frequency)4(. 
Therefore, it is not recommended to 
stop treatment simply because the pa-
tient’s condition has improved, as sei-
zures may recur after discontinuing 
the medication  )5(Carbamazepine has 
previously been estimated by several 
methods, including UV-visible spec-
trophotometry(6) ,HPLC (7),RP-HPLC(8) 
GC-MS (9), and LC (10) . .

Fig.1,Carbamazepine 

EXPERIMENTAL:
 Apparatus: l

- UV-Vis. Spectrophotometer. 
- cell’s 1cm glass. 
- UV-Vis. Spectrophotometer single 

beam 
- Sensitive balance
- Oven
Materials: 

- C15H12N2O (SDI; Samarra. Iraq). 
- C8H8O3 98% from (Fluka), 
- CH3CH2OH  99,9 % from (Merck) ,
 - HCl 37% from (Scharlan), 
Solutions:
- (Carbamazepine 1000 µg\ml): 

Weight 0.1 gm of CBZ.; was dissolved 
in 100 ml of distilled water.

- (Hydrochloric acid1.0 M): Pre-
pared at an approximate concentration 
of dilute 12.9 ml  of concentrated acid 
to a volume of 150 ml of distilled wa-
ter. 

N

H2N
O
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- (Vanillin0.01  M): Dissolve 0.152 g 
of vanillin in 100 ml of absolute ethanol.

Procedures:
  Determination of  Carbamaze-

pine & Vanilin:
Preliminary tests were conducted on 

the product formed from the reaction 
of carbamazepine with the organic re-
agent to determine the optimal reaction 
conditions. This was achieved by add-
ing 1.0 ml of a carbamazepine solution 

at a concentration of 250 µg/ml to a 10 
ml volumetric flask, then after waiting 
for 5 minutes, 1.5 ml of 1M hydrochlo-
ric acid was added. After 5 minutes, 
2 ml of the organic reagent used was 
added, followed by adjusting the vol-
ume to 10 ml with distilled water. The 
resulting product was yellow in color 
with a maximum absorbance of 0.753 
at a wavelength of 450 nm at room 
temperature, Figures (2) and (3).

Fig. 2: Absorption spectrum of CBZ- Van against blank
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Optimal Conditions
Effect of the different acids:
A set of strong and weak acids (HCl, 

H2SO4, H1NO3, CH3COOH) was 
used, each at a concentration of 1 M, 
and a volume of 1.5 ml of each acid 
was added to determine which one 
gives the best absorption for the sam-
ple measurement. The best results were 
obtained using hydrochloric acid  , as 
shown in table (1).

Table (1): Effect of different acids

Acid Abs.
HCl 0.753

HNO3 0.238
H2SO4 - 0.146 

CH3COOH - 0.104

Effect of acid volume:
After adding varying amounts of 

hydrochloric acid to determine the vol-
ume at which the best absorption oc-
curs, the results obtained showed that 
the optimal added volume is 1.5 ml., 
As shown in Fig, (4).

Figure. 3: Absorption spectrum of blank against distilled water
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Effect of Vanillin  volume:
To determine the effect of the amount 

of reagent used in the reaction on the 
absorption values of the resulting prod-
uct, and by adding different volumes of 
organic reagent, with the same concen-

tration 0.01 M, it was found that the 
best absorption occurred when 2 ml of 
it was added while keeping the other 
reaction volumes constant. as shown in 
Fig5 .

Fig 4. Effect the Volume of (HCl) 

Figure. (5): Effect the volume of vanillin
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Effect of Time:
Experiments conducted on the re-

sulting complex showed that the stabil-
ity of the product’s absorption Stability 
is high during the first eight hours, then 

it begins to gradually decrease., ex-
ceeding approximately 24 hours, and 
at the same wavelength , as shown in 
table (2).

Table (2): Effect of Time
Time 0 8 16 24 48 72
Abs 0.753 0.758 0.730 0.714 0.704 0.628

Calibration Curve:   
In the pure form of the drug with the 

organic Vanillin reagent, the titration 

curve appeared linear in the concentra-
tion range of 5-60 µg/mL,as shown in 
Figure (6).

Fig. (6): Calibration curve of (CBZ -Van) product

Application of the Proposed 
M e t h o d :

  The accuracy and precision of the 
method were evaluated by measuring 
three different concentrations of car-
bamazepine, namely15, 35, and 50 µg/

mL, under the same optimal conditions 
established in the procedure. It was 
found that the method has good accu-
racy and precision, as evidenced by the 
results shown in Table (3).



383 مـجـلـــة الــدراســات التربــويـــة والعلــمــيــة - كـلــيــة التـربـــيــة - الجـامـعـــة العــراقــيــة
الـعدد الـسـابــع والعشـرون - الـمـجـلـد الـعـاشــر - عـلــوم الـكـيـمـيـاء - نـيـسـان 2026 م

The Stoichiometry of the product: 
  To determine the ratio of the as-

sociation between carbamazepine and 
the organovanillin reagent in the spec-
tral product, the method of continuous 
change was applied. The method was 
applied in an initial concentration of 
2×10−4 molar to a fixed volume of 1.0 

ml of carbamazepine, following the 
same initial steps and conditions used 
in the standard curve drawing. The 
“equivalence of output” was studied 
in the Job method and the valence ra-
tio between carbamazepine and the re-
agent was 1:1.as shown in Figures)7(. 

Table (3): Determination of CBZ (as tablet)
Pharmaceutical 

preparation
Content (µg) 

declared
Found (µg) 

by proposed method
%Recovery

Taver
15 15.09 100.60
35 35.15 100.43
50 50.15 100.30

Figure. (7): Continuous variation method of  CBZ

:The proposed reaction equation
The proposed reaction to form a 

chelating complex between the organic 

reagent (vanillin) and the drug carba-
mazepine is methylolimide. (11).
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CONCLUSION:
The proposed reaction method for 

estimating carbamazepine is rapid, 
sensitive, simple, and inexpensive, as 
it was conducted under uncomplicated 
working conditions and is easy to ob-
tain. It showed good results compared 
to other estimation methods and can 

N

H2N O

HO

H3CO CHO

N
N

O

C

OH

OCH3

Carbamazepine Vanillin Methylolimide

HCl

be applied to determine the drug in its 
pure form as well as in pharmaceutical 
preparations. 

Fig. (8): CBZ-Van 

Table (4): Optical characteristics of the calibration curve of the formed product

Parameters Value   (vanilin) Value   (C.V)(12)

λmax.(nm) 450 592

Molar absorptivity (L/mol.cm) 4229.22 3992.95

Correlation coefficient (r) 0.9932 0.9991

Limit of Detection (µg/ml) 1.54 0.16

Limit of quantification (µg/ml) 4.67 0.48

Slope 0.0179 0.0169

%RSD 0.18 0.29

*The detection limit and quantity limit were calculated using the following laws.
L.O.D = 3.3 S / b
L.O.Q = 10 S / b
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