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ABSTRACT

Donepezil HCI is a drug to relive from Alzheimer's disease which is a progressive,
degenerative disease of the brain, causes thinking and memory to become seriously
impaired. It is the most common form of dementia and not official in Indian
pharmacopoeia. Literature survey has been revealed that there is no relevant visible
spectrophotometric method has been reported for the estimation of Donepezil HCL in
bulk and in dosage forms. Hence an attempt has been made to develop and validate a
simple, economic, rapid and accurate method. The developed method involves formation of
extractable ion pair complex of drug with azo-dye in acidic medium. De-ionized water is
used as extracting solvent for Eriochrome Black T dye. Extractable complex shows reddish
colored complex within a span of 05 minutes. The Amax was 510 nm. The method was used
to determine the concentrations in between the range of 0.2- 25 ug ml-L. The calibration
curve was plotted. The regression equation is Y= 0.080x+ 0.045. The correlation coefficient
obtained was 0.995. The complex was stable for 30 minutes. The proposed method was
simple, sensitive and economical for the quantitative determination of Donepezil HCI and
was successfully employed for the estimation of bulk drug and in formulation.
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INTRODUCTION in chloroform, soluble in water (2.931 mg/L),
partly soluble in 95% ethanol, methanol and
practically insoluble in ethyl acetate and n-
hexane. According to the literature, the
lambda max of Donepezil hydrochloride was
found to be 230nm. L.R. broad peaks at 1720,
1680, 1560 cm! Donepezil hydrochloride is
having a major ring of cyclopentanone. The
bond angle in cyclopentanone is 120°, due to
Baeyer strain theory the carbonyl group is
acting as chormophores in the molecule. lon
Complex Extractive Spectrometry (ICES) is a
type of charge transfer complex. The complex
formed with the drug is due to secondary
valence forces, but this force is weak, hence
the complex is stable for short time only. Azo
dyes are having a azo group which is pH

Donepezil hydrochloride (DH) is chemically, -
2-[(1-Benzyl-4-piperidyl)methyl]-5,6-

dimethoxy-1-indanone hydrochloride It is
designated as E 2020. Molecular formula is
C2uHxNO3; and molecular mass is 379.492
g/mol. Solubility of Donepezil is freely soluble
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dependent in action, when an azo dye comes
in contact with a drug it forms IPC or charge
transfer complex at suitable conditions, it play
an important role in estimating the drug
content at visible region with the help of
Colorimeter. Various azo dyes include: Methyl
orange, Methyl red, Congo red, Eriochrome
Black T, Disperse Red, Butter Yellow etc.
among these Eriochrome Black T was selected
for the work, its chemical formula can be
written as
HocloHeN:NC10H4(OH)(N02)503Na
molecular weight is 461.3814. A through
literature survey has revealed the following
reported methods for the estimation of
Donepezil in bulk, formulation and biological
fluids using different analytical techniques 416,
ICES method has been applied for estimation
of Donepezil hydrochloride in the present
work.

MATERIALS AND METHODS

Materials

All chemical, reagents & solvents are AR
grade supplied by Quality traders,
Hyderabad. The pure drug Donepezil HCI
(DH) was obtained as gift sample from Dr.
Reddy’s Laboratories, Hyderabad, India and
sample tablets two brands M; & M; are
purchased from local medical shop.

Instrumentation
Systronics 2202 UV/VIS double beam
spectrophotometer, colorimeter EI-313 was
used for the study.

Standard solutions

Stock solution

Donepezil stock solution was prepared
accurately by weighing 10 mg of the drug and
dissolving in 100 ml of de-ionized water thus
making the concentration of 100ug/ml.

Test solution

For analysis of drug in tablet dosage form,
twenty tablets were weighed accurately and
triturated in the mortar to get fine powder.
The amount of tablet powder equivalent to 10
mg of DH was weighed and transferred to 100
ml volumetric flask and dissolved in de-
ionized water. The solution was kept in
ultrasonicator for 10 min and filtered through
Whatman'’s filter paper No. 41.
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Dye solution

1 gram of the dye was accurately weighed and
dissolved in 100 ml of de ionized water, to
make 1% solution.

Buffer solution

Acid phthalate buffer was prepared at pH 2.2
by taking 50 ml of 0.2M potassium hydrogen
phthalate in 200ml volumetric flask, add
49.5ml of 0.2M HCI and add water to make up
the required volume.

METHOD DEVELOPMENT

Preparation of Calibration curve

The standard stock solution 100pug/Z/ml was
taken and further diluted to get different
dilutions in the range of 0.5 — 25ug/ml, the
prepared solutions were taken in 125 ml
separating funnels, was add 1ml of buffer and
1 ml of dye solution in each of them, the
contents were shaken for 10 minutes. The
colored complex was extracted using
chloroform in the proportions of 5:3:2 ml and
are washed completely to separate the colored
complex. The reddish colored complex was
measured at 510 nm. Calibration curve was
plotted and regression line was calculated. The
ICES method was validated for achieving the
best results.

Assay for marketed products

Twenty tablets were weighed and powdered.
Equivalent to 10 mg of DH was weighed and
transferred to 100 ml volumetric flask and
dissolved up to 100ml with de-ionized water.
The resulting solution was sonicated and
filtered through Whatmann No 41. The
resulting solution was diluted for the required
amount and its absorbance was calculated.
The percentage strength of drug in tablet was
found.

RESULTS AND DISCUSSION

ICES method was validated, by comparing the
UV & Visible results of time domain precision
curve in fig.: 3 by which the stability of
complex was checked. It states the change in
absorption with respect to time, as the
complex formed with drug cannot be stable
for long time. So to estimate the time until the
method was repeated, for this 10pg/mi
dilution was considered and the absorbance
was measured for every 10 minutes interval
until the drastic change in the absorption. The
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graph was plotted with time (min) on X-axis
and Absorbance on Y-axis. From the above
carried method, it is found that ICES is a very
simple rapid method for analyzing Donepezil
in tablet form. It was observed that the
complex formed between drug and dye is
stable for 30minutes. In the Table 7 optical
characteristics were observed. The only
limitation of this method is that, long term
studies are not possible since the complex
formed begins to degrade after 30 minutes. It
is seen in time domain precision curve Fig 3.

Calibration curve Values by using UV-
Spectroscopy & colorimeter are clearly
mentioned, in the Table 1. The values for Std.
drug concentration verses absorbance are
taken and plotted a linear graph as calibration
curve which is shown in Fig 1 In the same way
for Std. drug complex with dye, absorbance
values are taken by using colorimeter at
different concentrations are illustrated in
Table 2 for the same calibration curve had

been plotted observed in Fig 2.

Tablet Assay

By using the formulae it was determined and
report mentioned in table 3.

y=mx+c

m = Slope of the calibration curve

y = Absorbance of the sample

¢ = X-intercept Calculating for x we get, the
formula as X = y-c/m

Percent Label claim = Concentration of sample
/ Concentration of sample theoretically x 100

METHOD VALIDATION!7-18

Linearity

The linearity range is the detect-ability that
obeys Beer's law is dependent on the
compound analysis. The working sample
concentration and sample tested for accuracy
should be in the linear range. The behavior of
UV response vs concentration may have linear
or non-linear relationship. To establish the
range of linearity between drug concentration
(5, 10, 15, 20 & 25 pg/ml) and absorbance were
mentioned in Table 1 & Table 2 and calibration
curve was in Fig 1 & Fig 2 respectively for UV-
spectroscopy & colorimeter.
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LOD & LOQ

The limit of detection (LOD) is defined as the
lowest concentration of an analyte that can be
readily detected but not necessarily quantified.
The limit of quantitation (LOQ) is defined as
the lowest concentration of an analyte that can
be quantified with acceptable precision and
accuracy. LOD and LOQ were 0.2pg/ ml and
0.33 pg/ml for UV method and LOD is 0.4
pg/ml & LOQ is 0.56 pg/ml respectively
which were mentioned in Table 4.

Ruggedness

ICH defines robustness as measure of the
method’s capability to remain unaffected by
small, but delebrate variations in method
parameters. It can be partlyrealistic, system
suitability specifications. Thus it is important
to set tight, but realistic, system suitability
specifications.data obtained from studies for
robustnessare in Table 5.

Time Domain Precision which is compared
for both the methods UV-spectroscopy &
colorimeter where the values were mentioned
in Table 6 and also the graphical
representation was observed in Fig 3.

CONCLUSION

The experiment conducted for determining the
analytical behavior in time-domain using UV
and ICES methods with ten minutes interval
resulted that the determination was found to
be repetitive in UV method while under the
ICES method the absorbance was found to be
drastically varying exhibiting the time
dependency of the analysis using ICES
method. The behavioral aspect of these two
methods in time-domain has been drawn
graphically represented in Fig 3 and the
various optical characteristics have been
mentioned in Table 7 which were compared
foOr both methods. From both the methods, it
is evident that UV method is more suitable for
analysis rather than ICES visible spectrometry.
But the analysis by UV requires sheer practice
and expensive. ICES is a suitable method for
small scale  analysis  of Donepezil
Hydrochloride using colorimeter, as it is
cheap. Donepezil can be estimated with ease
and can save time. Hence forth this report
gives a perfect simple and rapid technique.
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Table 1: Data for Conc. & abs. for pure
drug by using UV-Spectroscopy

Concentration Absorbance
0 0.00

5 0.282

10 0.613

15 0.99

20 1.276

25 1.59

30 1.89

Fig. 1: calibration curve of pure
drug using UV spectroscopy

Callibration curve of Donepezil hydrochloride in de-
lonized water
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Fig. 2: Calibration curve for pure
drug complex with dye
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Table 2: Data for Conc. & abs. for pure drug

Complex with dye by using Colorimeter

Concentration Absorbance
0 0
5 0.576
10 1.124
15 1.304
20 1.536
25 1.886

Table 3: Marketed brands of Donepezil tablet assay data.

TABLET SAMPLES LABEL CLAIM (mg) OBSERVED CONTENT (mg) % OF DRUG FOUND
*M-1 5 4.989 99.78
**M-2 5 4.993 99.86

*M-1 is Dopezil (Ranbaxy)

**M-2 is Dorent (Torrent)

Table 4: Values of LOD & LOQ for two methods

Method LOD (pg/ml) LOQ (png/ml)
uv 0.2 0.33
ICES 0.4 0.56

Table 5: Ruggedness

Experiment Absorption Maxima

performed UV (nm) ICES (nm)
LAB-1 230 510
LAB-2 230.6 509.4

Table 6: Data for time Domain Precision.

Time | Absorbance of 10 pg/ml solution
(min.)
UV method ICES
10 0.612 1.124
20 0.612 1.123
30 0.612 1.123
40 0.611 1.063
50 0.609 0.643
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Fig. 3: Domain curve comparing both methods
UV Spectrophotometer & Colorimeter
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Table 7: Optical characteristic data for
UV & ICES methods.

Optical UV method ICES method

characteristics

A = maximum 230.8nm 508.0nm

Beer’s law limit 5-40 pg/ml | 5-20 pg/ml

Molar absorption 1.38 x 105 | 3.277 x 104 mol-t cm-1
mol! cm-t

Correlation co- | 0.9979 0.9654

efficient

Significance values 0.0036 0.0023

RQS 0.9978 0.9728
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