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Introduction:-

Rivastigmine is chemically 3-[(1S)-1- (dimethyl amino) ethyl] phenyl N-ethyl-N-methylcarbamate.
Rivastigmine (sold under the trade name Exelon among others) is a acetylcholinesterase inhibitor used for the
treatment of mild to moderate Alzheimer's disease and Parkinson's. It is a carbamate derivative that is structurally
related to physostigmine, but not to donepezil and tacrine. The precise mechanism of rivastigmine has not been fully
determined, but it is suggested that rivastigmine binds reversibly and inactivates cholinesterase (e.g.
acetylcholinesterase, butyryl cholinesterase), preventing the hydrolysis of acetylcholine, and thus leading to an
increased concentration of acetylcholine at cholinergic synapses.

The anticholinesterase activity of rivastigmine is relatively specific for brain acetylcholinesterase and butyryl
cholinesterase compared with those in peripheral tissues. It belongs to the pregnancy category, a few methods has
been described about the quantification of rivastigmine in biological fluids which include the LC-MS, is an
expensive instrumentation not available not available in conventional laboratory. Thus, it was decided to develop a
precise, rapid, and accurate method which was based on liquid-liquid extraction for sample preparation UV
detection for quantification of Rivastigmine from spiked human plasma.
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3.Introduction to UV Visible Spectrophotometer: UV spectroscopy is type of absorption spectroscopy in which
light of ultra-violet region (200-400 nm.) is absorbed by the molecule. Absorption of the ultra-violet radiations
results in the excitation of the electrons from the ground state to higher energy state. The energy of the ultra-violet
radiation that are absorbed is equal to the energy difference between the ground state and higher energy states (delta
E = hf). Generally, the most favored transition is from the highest occupied molecular orbital (HOMO) to lowest
unoccupied molecular orbital (LUMO). For most of the molecules, the lowest energy occupied molecular orbitals
are s orbital, which correspond to sigma bonds. The p orbitals are at somewhat higher energy levels, the orbitals
(nonbonding orbitals) with unshared paired of electrons lie at higher energy levels. The unoccupied or antibonding
orbitals (pie"and sigma’) are the highest energy occupied orbitals. In all the compounds (other than alkanes), the
electrons undergo various transitions. Some of the important transitions with increasing energies are: nonbonding to
pie”, nonbonding to sigma’, pie to pie’, sigma to pie” and sigma to sigma’.

H-.C

UV spectroscopy obeys the Beer-Lambert law, which states that: when a beam of monochromatic light is passed
through a solution of an absorbing substance, the rate of decrease of intensity of radiation with thickness of the
absorbing solution is proportional to the incident radiation as well as the concentration of the solution.

The expression of Beer-Lambert law is-

A =log (l¢/l) = Ecl

Where, A = absorbance

lp = intensity of light incident upon sample cell
| = intensity of light leaving sample cell

C = molar concentration of solute

L = length of sample cell (cm.)

E = molar absorptivity

From the Beer-Lambert law it is clear that greater the number of molecules capable of absorbing light of a given
wavelength, the greater the extent of light absorption. This is the basic principle of UV spectroscopy.

4. Bioanalytical method:

Bioanalytical method development is the process of making a procedure to unknown compound or novel compound
be identified and measured in a matrix. A compound can often be measured by several methods and the choice of
analytical method involves, that is, chemical properties of the analyte, concentrations, sample matrix, cost of the
analysis method and instruments, speed and time of the analysis, quantitative or qualitative measurement, precision
and necessary equipment. Method development includes sample preparation sampling, separation, detection and
evaluation of the results and conclusion.

The bioanalytical method involves the extraction process, which are as follows;

4.1 Liquid-liquid extraction:

It is based on the principles of difference solubility and partitioning equilibrium of analyte molecules between
aqueous (the sample) and the organic phases.it generally involves the extraction of a substance from one liquid
phase to additional liquid phase.
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4.2 Solid phase extraction:

SPE is choosy method for sample preparation where the analyte is bound onto a solid support, interferences are
washed off and the analyte is selectively eluted. Solid phase includes four steps; conditioning, sample loading,
washing and elution.

4.3 Protein precipitation:

Protein precipitation is widely used in routinely analysis to remove proteins. Precipitation can be induced by the
addition of an organic modernizer, a salt or by changing the pH. which influences the solubility of the proteins and
the samples are centrifuged, supernatant can be used.

5. Experimental:

5.1 Equipment and materials: The analysis was performed using the uv sl120, pharmaceutical grade rivastigmine
were kindly supplied as a gift sample from the pharma company, Hyderabad, Telangana, India. Human plasma was
procured from the healthy human voluntaries. The chemicals such as n-butanol, methanol and Acetonitrile used in
analysis were of hplc grade procured from Rankem Company.

6. Procedure

Selection of wavelength

10mg of rivastigmine drug was accurately weighed and transferred into 10 ml of volumetric flask and the volume
was made up to the mark with methanol as diluent .Then from this 0.1 ml was pipetted out and transferred into
another 10 ml volumetric flask and the volume was made up to the mark with methanol to give 10ppm solution and
this was scanned between 200 to 400nm and its absorbance was measured at 270nm.(Figure-1).

O 1170
. 19053 -
o oce3s -

c.os19

Absorbance (Abs

PEVE0 A0
&34
0 0 0
0 o N

{

0.03S51

(270.0. 1.9195)
Ll

o.0234 -

O.01 17

2190 227 .1 23‘5‘2 243 .3 251 .4 259.5S 2687 .6 27S.7 283 .8 291 .9
WWavelengoth (nm)

Figure-1: UV spectrum of rivastigmine

Assay

Standard preparation

10mg of rivastigmine drug was accurately weighed and transferred into 10ml of volumetric flask and the volume
was made up to the mark with methanol to get concentration of 1000ppm.From this 0.1 ml was pipetted out and
transferred into 10ml of volumetric flask and the volume was made up to the mark to get 10ppm solution and its
absorbance was measured at 270nm.

Test preparation

20 tablets were weighed and powdered. Powdered tablet equivalent to 10 mg of rivastigmine was weighed
accurately and it was taken into 10ml volumetric flask then volume was made up to the mark with methanol. From
the above solution 0.1 ml of solution was pipetted out and taken in 10ml volumetric flask. The volume was made up
to 10ml to get 10ppm solution and its absorbance was measured at 270nm.

The % Assay is calculated by using the following formula

% Assay= ((absorbance of the sample/absorbance of the standard) *(concentration of the standard/concentration of
the sample)) *100
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Methods: preparation of standard solutions:

Preparation of stock solution:10mg of pure Rivastigmine was accurately weighed and transferred into 10ml
volumetric flask and volume was made up to the mark by using the methanol as diluent to give 1000ppm
concentration.

Preparation of standard: From the stock 0.1ml was pipetted out and transferred in to 10 ml volumetric flask and
the volume was made up to the mark by using the methanol as a diluent to give 10,y concentration and its
absorbance is noted by measuring at 270nm.

Extraction procedure: Extraction was performed by taking 20ul of 1M NaoH and 3ml of 1-butanol/n-hexane
(2:98v/v) to 1ml of plasma in 4.5ml polypropylene tube and shaken for 2 minutes. After centrifugation at 6000 g for
2min, the whole organic layer was separated and transferred in to 4.5ml tube. Then, 100ul of 0,1% acetic acid was
added. the mixture was vortex -mixed for 2 min, the upper organic phase was discarded completely and aqueous
phase was taken and its absorbance is measured at 270nm.

Method validation parameters:

Linearity: calibration standard solutions were prepared in plasma from the working solutions. Five calibration
curves ranging from the 6,9,12,15 and 18ppm were run to establish the linearity by using linear regression
analysis.0.6ml of standard solution was pipetted in 10ml volumetric flask and VVolume was made up to the mark to
give 6ppm concentration. Similarly, concentrations of  9ppm,12ppm,15ppm and 18ppm was prepared. And
absorbance was measured at 270nm.

Accuracy: quality control of samples was prepared at four different levels. The concentration of rivastigmine was
calculated from a standard calibration curve that was concurrently obtained. Accuracy was analyzed at each level by
comparing the observed concentration as a mean relative percentage recovery.2ml of standard solution was spiked
with 4ml of sample solution,2ml of standard solution was spiked with 6ml of sample solution,2ml of standard
solution was spiked with 8ml of sample solution. Absorbance was measured for three times at 270nm.

Robustness: Robustness: 6 aliquots of 6ppm of standard solution was prepared and it was scanned at wavelength at
() Inm of Amax. The absorbance was noted down.

Results and Discussion:-

Linearity study of Rivastigmine
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Figure 2 : Linearity curve of rivastigmine
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Table-1: Conc. Vs Abs. table for Linearity Study

Concentration(ppm) Absorbance(nm)
0 0

6 0.6933
9 0.9895
12 1.3691
15 1.6791
18 2.2325
Sample no. %RSD

1 0.9896

2 0.9894

3 0.9885

4 0.9879

5 0.9872

6 0.9869

Mean 0.9883

SD 0.001118
%RSD 0.001131

Table-2: Evaluation data of precision study.

% Recovery level

%Recovery

Mean % recovery

50%

99.52

99.62

99.50

99.53

100%

99.58

99.69

99.58

99.61

150%

99.76

99.65

99.80

99.76

Table-3: Evaluation data of accuracy study.
The limit of detection was found to be 0.51 ppm and limit of quantification found to be 1.57ppm.

Sample no. 269nm 270nm 271nm

1 1.0188 1.1190 1.2194

2 1.0185 1.1187 1.2186

3 1.0178 1.1181 1.2180

4 1.0182 1.1179 1.2175

5 1.0174 1.1171 1.2170

6 1.0167 1.1163 1.2160
Mean 1.018 1.118 1.218
SD 0.0007694 0.001007 0.001200
%RSD 0.07558 0.09007 0.09852

Table-4: Evaluation data of robustness study.
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