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4 ANALYTICAL METHODS FOR ESTIMATION OF THE DRUGS
(4.a) Preparation of Simulated Saliva pH 6.8

Phosphate buffer saline solution (2.38 g Na2HPO4, 0.19 g KH2PO4, and 8.00 g NaCl per
liter of distilled water adjusted with phosphoric acid to pH 6.8),

(4.b) Preparation of Simulated Gastric Fluid pH 1.2

The gastric fluid simulated (USP, 1995) consists of a mixture of 2.0 g of sodium chloride
with or without 3.2 g of pepsin (3200 units per mg protein, in 7.0 ml of hydrochloric acid
(37 %) in 1000 ml of water. The final pH of the dissolution medium is 1.2.
(http://www.theses.ulaval.ca/2003/20851/ch04.html)

(4.c) Preparation of Mcllvaine Buffers of Different pH

The Mcllvailne buffers were prepared according to the preparation method given in J
Biol Chem 1921, 49, 183. Chem Abs 16-729. Solution A is 0.1 M citric acid (i.e. 21.0 g
C6H8O7. H20 per litre), Solution B is 0.2 M disodium hydrogen phosphate (i.e. 35.6 g
Na2HPO4. 2H20 per litre). Mix x ml of A and (100-x) ml of B. pH values are quoted at
21 °C.

pH X pH X pH X pH X pH X
220 98.00 340 7150  4.60 5325 5.80 39.55 7.00 18.15
2.40 93.80  3.60 67.80 4.80 5070  6.00 36.85 7.20 13.05
2.60 89.10  3.80 64.50  5.00 48.50  6.20 3390 740 9.15
2.80 84.15  4.00 6145 520 4640 640 30.75 7.60 6.35
3.00 7945 420 58.60 5.40 4425  6.60 2725 780 430
3.20 7530 4.40 5590 5.60 42.00 6.80 2275  8.00 2.75

The pH of the buffer solution was adjusted with 0.1 M citric acid or 0.1 N NaoH.
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4.1 ANALYTICAL METHODS FOR SALBUTAMOL SULPHATE

4.1.1 Preparation of Calibration Curve for Invitro Estimation of Salbutamol
Sulphate
Estimation of salbutamol sulphate in dissolution, diffusion media and the dosage form

was done by direct UV spectroscopy.

Reagents
* Distilled water
e (.1 N HCI prepared as per Indian Pharmacopoeia
e Simulated saliva pH 6.8

+ Simulated gastrointestinal fluid pH 1.2

In distilled water: 10 mg of sa]butamql sulphate was accurately weighed and transferred
to a clean and dry 100 ml volumetric flask. Sufficient quantity of distilled water (about 70
ml) was added and the flask was gently skaken by circular motion till all the powder
dossolved. The volume was made up to 100 ml with water. Aliquots of 1.0 ml, 2.0 ml, 3.0
mi, 4.0 ml, 5.0 ml, 6.0 m!l and 7.0 m] were transferred to clean and dry 10 ml volumetric

flasks and volume was made up to 10 ml with distilled water in each flask.

In 0.1 N HCI: 10 mg of salbutamol sulphate was accurately weighed and transferred to a
clean and dry 100 ml volumetric flask. Sufficient quantity of 0.1 N HCI (about 70 ml)
was added and the flask was gently skaken by circular motion till all the powder
dossolved. The volume was made up to 100 ml with 0.1 N HCI. Aliquots of 1.0 ml, 2.0
ml, 3.0 ml, 4.0 ml, 5.0 m], 6.0 ml and 7.0 ml were transferred to clean and dry 10 ml

volumetric flasks and volume was made up to 10 ml with 0.1 N HCl in each flask.

In simulated saliva pH 6.8: 10 mg of salbutamol sulphate was accurately weighed and
transferred to a clean and dry 100 ml volumetric flask. Sufficient quantity of simulated
saliva pH 6.8 (about 70 ml) was added and the flask was gently skaken by circular

motion till all the powder dossolved. The volume was made up to 100 m} with simulated
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saliva pH 6.8. Aliquots of 1.0 ml, 2.0 ml, 3.0 ml, 4.0 ml, 5.0 ml, 6.0 ml and 7.0 m] were
transferred to clean and dry 10 ml volumetric flasks and volume was made up to 10 m]

with simulated saliva pH 6.8 in each flask.

In simulated gastric fluid pH 1.2: 10 mg of salbutamol sulphate was accurately weighed
and transferred to a clean and dry 100 ml volumetric flask. Sufficient quantity of
simulated gastric fluid pH 1.2 (about 70 ml) was added and the flask was gently skaken
by circular motion till all the powder dossolved. The volume was made up to 100 ml with
simulated gastric fluid pH 1.2. Aliguots of 1.0 ml, 2.0 ml, 3.0 ml, 4.0 ml, 5.0 ml, 6.0 m]
and 7.0 ml were transferred to clean and dry 10 ml volumetric flasks and volume was

made up to 10 m! with simulated gastric fluid pH 1.2 in each flask.
4.1.2 Method for Preparation of Calibration Curve of Salbutamol Sulphate

The absorbance maxima X max was determined by scanning 40 pg/ml standard solution
of salbutamol sulphate against solvent blank in each case on Shimadzu UV-1601 UV
visible spectrophotometer. The absorbance of the standard solutions of drug was
measured at the absorbance maxima (276 nm). The readings were recorded on five
consecutive days using freshly prepared stock solutions each time. Mean values along
with standard deviation are recorded in table 4.1, 4.2, 4.3 and 4.4. The values of
absorbance were plotted graphically against the concentration of the standard solutions as

shown in figure 4.1, 4.2, 4.3 and 4.4 respectively.

4.2 ANALYTICAL METHOD FOR ONDANSETRON HYDROCHLORIDE

4.2.1 Preparation of Calibration Curve for Invitro Estimation of Ondansetron
Hydrochloride

Estimation of salbutamol sulphate in dissolution, diffusion media and the dosage form

was done by direct UV spectroscopy.
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Reagents
¢ Distilled water ,
e 0.1 N HCI prepared as per Indian Pharmacopoeia
» Simulated saliva pH 6.8
» Simulated gastrointestinal fluid pH 1.2

In distilled water: 10 mg of ondansetron hydrochloride was accurately weighed and
transferred to a clean and dry 100 ml volumetric flask. Sufficient quantity of distilled
water (about 70 ml) was added and the flask was gently skaken by circular motion till all
the powder dossolved. The volume was made up to 100 ml with water. Aliguots of 0.5
ml, 1.0 ml, 1.5 ml, 2.0 ml, 2.5 ml and 3.0 ml were transferred to clean and dry 10 ml

volumetric flasks and volume was made up to 10 ml with distilled water in each flask.

In 0.1 N HCIl: 10 mg of ondansetron hydrochloride was accurately weighed and
transferred to a clean and dry 100 ml volumetric flask. Sufficient quantity of 0.1 N HCI
(about 70 ml) was added and the flask was gently skaken by circular motion till all the
powder dossolved. The volume was made up to 100 ml with 0.1 N HCl. Aliquots of 0.5
ml, 1.0 mi, 1.5 ml, 2.0 ml, 2.5 ml and 3.0 ml were transferred to clean and dry 10 ml

volumetric flasks and volume was made up to 10 ml with 0.1 N HCl in each flask.

In simulated saliva pH 6.8: 10 mg of ondansetron hydrochloride was accurately weighed
and transferred to a clean and dry 100 ml volumetric flask. Sufficient quantity of
simulated saliva pH 6.8 (about 70 ml) was added and the flask was gently skaken by
circular motion till all the powder dossolved. The volume was made up to 100 ml with
simulated saliva pH 6.8. Aliguots of 0.5 mi, 1.0 ml, 1.5 ml, 2.0 ml, 2.5 ml and 3.0 ml
were transferred to clean and dry 10 m! volumetric flasks and volume was made up to 10

ml with simulated saliva pH 6.8 in each flask.

In simulated gastric fluid pH 1.2: 10 mg of ondansetron hydrochloride was accurately

weighed and transferred to a clean and dry 100 ml volumetric flask. Sufficient quantity of
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simulated gastric fluid pH 1.2 (about 70 ml) was added and the flask was génﬂy skaken
by circular motion till all the powder dossolved. The volume was made up to 100 ml with
simulated gastric fluid pH 1.2. Aliquots of 0.5 ml, 1.0 ml, 1.5 mi, 2.0 ml, 2.5 ml and 3.0
ml were transferred to clean and dry 10 ml volumetric flasks and volume was made up to

10 ml with simulated gastric fluid pH 1.2 in each flask.
4.2.2 Method for Preparation of Calibration Curve of Ondansetron Hydrochloride

The absorbance maxima A max was determined by scanning 15 pg/ml standard solution
of ondansetron hydrochloride against solvent blank in each case on Shimadzu UV-1601
UV visible spectrophotometer. The absorbance of the standard solutions of drug was
measured at the absorbance maxima (249 nm). The readings were recorded on five
consecutive days using freshly prepared stock solutions each time. Mean values along
with standard deviation are recorded in table 4.5, 4.6, 4.7 and 4.8. The values of
absorbance were plotted graphically against the concentration of the standard solutions as

shown in figure table 4.5, 4.6, 4.7 and 4.8 respectively.
4.3 ANALYTICAL METHOD FOR LAMOTRIGINE
4.3.1 Preparation of Calibration Curve for Invitro Estimation of Lamotrigine

Estimation of lamotrigine in dissolution, diffusion media and the dosage form was done

by direct UV spectroscopy.

Reagents

e Distilled water

e 0.1 N HCI prepared as per Indian Pharmacopoeia
e Simulated saliva pH 6.8

+ Simulated gastrointestinal fluid pH 1.2
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In distilled water: 10 mg of lamotrigine was accurately weighed and transferred to a
clean and dry 100 ml volumetric flask. Sufficient quantity of distilled water (about 70 ml)
was added and the flask was gently skaken by circular motion till all the powder
dossolved. The volume was made up to 100 m] with water. Aliquots of 0.5 mi, 1.0ml], 1.5
ml, 2.0 ml, 2.5 m}, 3.0 ml, 3.5 ml and 4.0 ml were transferred to clean and dry 10 ml

volumetric flasks and volume was made up to 10 ml with distilled water in each flask.

In 0.1 N HCI: 10 mg of lamotrigine was accurately weighed and transferred to a clean
and dry 100 ml volumetric flask. Sufficient quantity of 0.1 N HCI (about 70 ml) was
added and the flask was gently skaken by circular motion till all the powder dossolved.
The volume was made up to 100 ml with 0.1 N HCL. Aliquots of 0.5 ml, 1.0 ml, 1.5 ml,
2.0 ml, 2.5 ml, 3.0 ml, 3.5 ml and 4.0 ml were transferred to clean and dry 10 ml

volumetric flasks and volume was made up to 10 ml with 0.1 N HCl in each flask.

In simulated saliva pH 6.8: 10 mg of lamotrigine was accurately weighed and transferred
to a clean and dry 100 ml volumetric flask. Sufficient quantity of simulated saliva pH 6.8
(about 70 ml) was added and the flask was gently skaken by circular motion till all the
powder dossolved. The volume was made up to 100 ml with simulated saliva pH 6.8.
Aliquots of 0.5 mi, 1.0 m], 1.5 ml, 2.0 ml, 2.5 ml, 3.0 ml, 3.5 ml and 4.0 ml were
transferred to clean and dry 10 ml volumetric flasks and volume was made up to 10 ml

with simulated saliva pH 6.8 in each flask.

In simulated gastric fluid pH 1.2: 10 mg of lamotrigine was accurately weighed and
transferred to a clean and dry 100 ml volumetric flask. Sufficient quantity of simulated
gastric fluid pH 1.2 (about 70 ml) was added and the flask was gently skaken by circular
motion till all the powder dossolved. The volume was made up to 100 ml with simulated
gastric fluid pH 1.2. Aliquots of 0.5 mi, 1.0 ml, 1.5 ml, 2.0 ml, 2.5 ml, 3.0 ml, 3.5 ml and
4.0 ml were transferred to clean and dry 10 ml volumetric flasks and volume was made

up to 10 ml with simulated gastric fluid pH 1.2 in each flask.
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4.3.2 Method for Preparation of Calibration Curve of Lamotrigine

The absorbance maxima X max was determined by scanning 20 pg/ml standard solution
of lamotrigine against solvent blank in each case on Shimadzu UV-1601 UV visible
spectrophotometer. The absorbance of the standard solutions of drug was measured at the
absorbance maxima (305 nm). The readings were recorded on five consecutive days
using freshly prepared stock solutions each time. Mean values along with standard
deviation are recorded in Table 4.9, 4.10, 4.11 and 4.12. The values of absorbance were
plotted graphically against the concentration of the standard solutions as shown in figure

4.9,4.10,4.11 and 4.12, respectively.
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4.4 RESULTS OF THE ANALYTICAL METHODS

4.4.1 Analytical Methods for Salbutamol Sulphate

Table 4.1. Calibration plot of salbutamol sulphate in distilled water.

Sr. No. Concentration Absorbance = S.D.
(ng/mb) (n=5)
1 10 0.055 + 0.016
2 20 0.119 £ 0.035
3 30 0.163 £ 0.012
4 40 0.219 + 0.009
5 50 0.264 + 0.027
6 60 0.306 + 0.008
7 70 0.374 = 0.009
0.5
y = 0.0051x + 0.0097
0.4 1 R’ = 0.9965
é 03 -
3
8
ﬁ 0.2
0.1
0 . ; ; ‘ l . |
0 10 20 30 40 50 60 70 80

Concentration (ug/ml)

Figure 4.1. Calibration curve of salbutamol sulphate in distilled water.
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Table 4.2. Calibration plot of salbutamol sulphate in 0.1 N HCI.

Sr. No. Concentration Absorbance = S. D.
(pg/ml) (n=5)
1 10 0.063 = 0.026
2 20 0.116 = 0.047
3 30 0.175 + 0.026
4 40 0.25 + 0.007
5 50 0.268 = 0.011
6 60 0312 %005
7 70 0384 + 0.015
0.5
64 - y = 0.0051x + 0.0139
3 R? = 0.9934
£ 0.3 -
Kol
5
Z 0.2
R
0.1 -
0 —

0 10 20 30 40 50 60 70 80

Concentration (ug/ml)

Figure 4.2. Calibration curve of salbutamol sulphate in 0.1 N HCL.
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Table 4.3. Calibration plot of salbutamol sulphate in simulated saliva (pH 6.8).

Sr. No. Concentration | Absorbance = S.D.
(pg/ml) (n=5)
1 10 0.057 £ 0.021
2 20 0.135+£0.025
3 30 0.174 + 0.008
4 40 0.226 + 0.004
5 50 0.274 + 0.013
6 60 0.314 +0.037
7 70 0.379 +0.042
0.5
y = 0.0051x + 0.0193
0.4 R?=0.993
54
£ 0.3+
<
el
Tt
2
2 0.2 -
<
0.1
®
0 ¥ ¥ H T H H 1

0 10 20 30 40 50 60 70 80
Concentration (ug/ml)

Figure 4.3. Calibration curve of salbutamol sulphate in simulated saliva (pH 6.8).
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Table 4.4. Calibration plot of salbutamol sulphate in simulated gastrointestinal fluid
(pH 1.2).

Sr. No. Concentration | Absorbance = S.D.
(ng/ml) (n=5)
1 10 0.067 £0.012
2 20 0.124 + 0.006
3 30 0.178 + 0.008
4 40 0.223 +0.063
5 50 0.278 £0.029
6 60 0.325+0.052
7 70 0.392 +0.043

045 5 =70053x 5 0.0157

0.4 - 2 _
0.35 - R® = 0.9982

0.3
0.25
0.2
0.15

Absorbance

0"‘ ¥ i i H i H {
6 10 20 30 40 50 60 70 80

Concentration {pg/ml)

Figure 4.4. Calibration curve of salbutamol sulphate in simulated gastrointestinal
fluid (pH 1.2).
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4.4.2 Analytical Methods for Ondansetron Hydrochloride

Table 4.5. Calibration plot of ondansetron hydrochloride in distilled water.

Sr. No. Concentration Absorbance = S.D.
(ng/ml) (n=5)
1 5 0.227 £ 0.004
2 10 0.397 = 0.008
3 15 0.587 £ 0.011
4 20 0.744 + 0.07
5 25 0.921 £0.014
6 30 1.049 + 0.009
1.2

|y =0.0334x + 0.0703
R% = 0.9975

.8
6 -

Absorbance
o [ >

4
0.2

0 i H T T T T

0 5 10 15 20 25 30 35
Concentration (pg/ml)

Figure 4.5. Calibration curve of ondansetron hydrochloride in distilled water.
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Table 4.6. Calibration plot of ondansetron hydrochloride in 0.1 N HCL.

Sr. No. Concentration | Absorbance +S.D.
(pg/ml) (n=5)
1 5 0.266 + 0.012
2 10 0.492 + 0.008
3 15 0.715 + 0.005
4 20 0.905 +0.017
5 25 1.036 + 0.024
6 30 1.241 +0.007
1.4
124Y= 0.0383x + 0.1061
g 1- R” =0.9934
Z 08 -
g 0.6
= -
< 04 -
0.2 1
0 . . , . , .

0 5 10 15 20 25 30 35
Concentration {pg/ml)

Figure 4.6. Calibration curve of ondansetron hydrochloride in 0.1 N HCL.
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Table 4.7. Calibration plot of ondansetron hydrochloride in simulated saliva (pH

6.8).

Sr. No. Concentration | Absorbance £S8.D.
(ng/ml) (n=5)
] 5 0.216 +0.009
2 10 0.402 = 0.011
3 15 0.553 £ 0.007
4 20 0.737 £ 0.008
5 25 0.878 +0.012
6 30 1.065 x0.015
1.2
1 - y=0.0335x + 0.0561
@ R? = 0.9988
§ 0.8
L
5 0.6 -
4
< 0.4
0.2
0 T T H
0 10 20 30 40

Concentration (ng/ml)

Figure 4.7. Calibration curve of ondansetron hydrochloride in simulated saliva (pH

6.8).
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Table 4.8. Calibration plot of ondansetron hydrochloride in gastrointestinal fluid
(pH 1.2).

Sr. No. Concentration | Absorbance = S.D.
(ng/ml) (n=5)
1 5 0.272 £ 0.007
2 10 0.496 +£0.014
3 15 0.718 £ 0.015
4 20 0.904 £ 0.009
5 25 1.036 + 0.008
6 30 1.375+£0.018
1.6
147y = 0.0418x + 0.0681 g

|| R=09879

Absorbance
[l
xR
I

0 i [ i i i i

0 5 10 15 20 25 30 35
Concentration (pg/ml)

Figure 4.8. Calibration curve of ondansetron hydrochloride in gastrointestinal fluid

(pH 1.2).
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4.4.3 Analytical Methods for Lamotrigine

Table 4.9. Calibration plot of lamotrigine in distilled water.

Sr. No. Concentration | Absorbance = S.D.
(pg/ml) (n=5)

1 5 0.115
2 10 0.243
3 15 0.326
4 20 0.447
5 25 0.538
6 30 0.645
7 35 0.734
8 40 0.839

0.9

0.8 y = 0.0204x + 0.0267

0.7 1 R’ = 0.9986

Absorbance
=)
n
1

0 T T T T

0 10 20 30 40
Concentration (pg/ml)

Figure 4.9. Calibration curve of lametrigine in distilled water.
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Table 4.10. Calibration plot of lamotrigine in 0.1 N HCI.

Sr.No. | Concentration | Absorbance xS.D.
(ng/mi) (=5)
1 5 0.117
2 10 0.247
3 15 0.328
4 20 0.458
5 25 0.547
6 30 0.658
7 35 0.7568
8 40 0.908

y = 0.0218x + 0.0115

008 = 2
r =0.9968

0.6

Absorbance

0.4

0.2

0 T I ¥ 14

0 10 20 30 40 50
Concentration (pg/ml)

Figure 4.10. Calibration curve of lamotrigine in 0.1N HCL
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Table 4.11. Calibration plot of lamotrigine in simulated saliva (pH 6.8).

Sr. No. | Concentration | Absorbance = S.D.
(pg/ml) (n=5)
1 5 0.124
2 10 0.253
3 15 0.345
4 20 0.463
5 25 0.568
6 30 0.673
7 35 0.762
8 40 0.914
1
y = 0.0218x + 0.0115
g %7 r’ = 0.9968
£ 0.6
g
2 0.4
0.2 -
0 i ; r |
0 10 20 30 40 50

Concentration (pg/ml)

Figure 4.11. Calibration curve of lamotrigine in simulated saliva (pH 6.8).
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Table 4.12. Calibration plot of lamotrigine in gastrointestinal fluid (pH 1.2).

Sr. No. | Concentration | Absorbance xS.D.
(ng/ml) (n=5)

1 5 0.136

2 10 0.264

3 15 0.348

4 20 0.467

5 25 0.563

6 30 0.637

7 35 0.783

8 40 0.917

y = 0.0218x + 0.0115
r’ = 0.9968

Absorbance
o
441
|

0 7 T T T T

0 10 20 30 40 50
Concentration (pg/ml)

Figure 4.12. Calibration curve of lamotrigine gastrointestinal fluid (pH 1.2).
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Standard solutions of salbutamol sulphate were prepared in distilled water, 0.1 N HCI,
simulatd saliva pH 6.8, simulated gastrointestinal fliud pH 1.2, Mcllvaine buffer pH 4.0,
Mcllvaine buffer pH 6.0, Mcllvaine buffer pH 6.8, Mcllvaine buffer pH 7.4, Mcllvaine
buffer pH 8.0 and Mcllvaine buffer pH 9.0. The aborbance maxima determined in each
case by scanning a standard solution of concentration 40 pg/ml on Shimadzu UV-1601
UV visible spectrophotometer was found to be 276 nm. The results are corded in Table
4.1 to table 4.4 and shown graphically in figure 4.1 to figure 4.4. Regression analysis
proved the linearity of data (r > 0.992) in the concentratio range of 10-70 pg/ml.

Standard solutions of ondansetron hydrochloride were prepared in distilled water, 0.1 N
HCI, simulatd saliva pH 6.8, simulated gastrointestinal fliud pH 1.2, Mcllvaine buffer pH
4.0, Mcllvaine buffer pH 6.0, Mcllvaine buffer pH 6.8, Mcllvaine buffer pH 7.4,
Mcllvaine buffer pH 8.0 and Mclivaine buffer pH 9.0. The aborbance maxima
determined in each case by scanning a standard solution of concentration 15 pg/ml on
Shimadzu UV-1601 UV visible spectrophotometer was found to be 249 nm. The results
are corded in Table 4.5 to table 4.8 and shown graphically in figure 4.5 to figure 4.8.
Regression analysis proved the linearity of data (r > 0.98) in the concentratio range of 5-

30 pg/ml.

Standard solutions of lamotrigien were prepared in distilled water, 0.1 N HC], simulatd
saliva pH 6.8, simulated gastrointestinal fliud pH 1.2, Mcllvaine buffer pH 4.0, Mclivaine
buffer pH 6.0, Mcllvaine buffer pH 6.8, Mcllvaine buffer pH 7.4, Mcllvaine buffer pH
8.0 and Mcllvaine buffer pH 9.0. The aborbance maxima determined in each case by
scanning a standard solution of concentration 20 pg/mi on Shimadzu UV-1601 UV
visible spectrophotometer was found to be 305 nm. The results are corded in Table 4.9 to
table 4.12 and shown graphically in figure 4.9 to figure 4.12. Regression analysis proved

the linearity of data (r > 0.995) in the concentratio range of 5-40 pg/ml.
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4.5 DETERMINATION OF SALBUTAMOL SULPHATE IN RABBIT PLASMA
BY HPLC METHOD

4.5.1 Introduction

Salbutamol sulphate, (RS)-1-(4-hydroxy-3-hydroxy-methyl phenyl)-2-(tert-butylamino)
ethanol sulphate, a B, receptor agonist is most widely used sympathomimetics for the
treatment of acute as well as chronic asthma. Generally, it is given through inhalation
route but is also effective after oral administration. Despite the fact that salbutamol is
well absorbed, its systemic bioavailability is only 50% due to extensive presystemic

metabolism in the gastrointestinal tact (GIT) and hiver.

Several high performance liquid chromatographic methods with fluorescence detector
have been reported for the determination of salbutamol sulphate in plasma]‘m, in urine'’
and in serum'?. A simple HPLC with UV detection for the determination of salbutmao)
sulphate in rabbit plasma after liquid liquid extraction is developed and it is applied to a
preliminary pharmacokinetic study in rabbit. The chemical structure of salbutmaol

sulphate and internal standard is given in figure 4.13.

F HOCH2 ].i CH

HO — ?HGHQNHC(OH3)3 *H,80, - OH

OH H MHCOCHC,
5 d2 o

(A) (B)
Figare 4.13. Chemical structure of (A) salbutamol sulphate and (B) internal

standard (chloramphenicol).

95



4.5.2 Experimental

4.5.2.1 Materials

Salbutamol sulphate and chloramphenicol (internal standard) were received as gift
samples from Relax Pharmaceutical Pvt. Ltd. (Baroda, India). HPLC grade acetonitrile,
methanol, chloroform and hydrochloric acid (analytical grade) were purchased from S. D.
Fine Chemicals (Mumbai, India). Analytical grade di-2-ethyl hexyl phosphate and
Phosphoric acid were purchased from Merck Ltd. (Mumbai, India). In all experiments

double distilled water was used.

4.5.2.2 Chromatographic conditions

The analysis was performed on a Perkin Elmer chromatographic system (Tokyo Japan)
equipped with a LC 200 pump, PE Nelson 1020S integrator and UV detector. The mobile
phase involved a mixture of water, methanol and acetonitrile (70:20:10 v/v) pH adjusted
to 2.5 by 10% phoaphoric acid, pump at a flow rate of 1.2 ml/min through the column
(Thermohypersil, 5pum RP C3, 250 x 4.6 mm ) at a room temperature (29 + 2 °C). ). The
samples were injected manually using a Rheodyne 7123 injector (Rheodyne, Cotai, CA)
with a 100-pl loop. Peaks were monitored by UV absorbance at 276 nm. Under this
condition, the retention time observed for salbutamol sulphate and chloramphenicol were
3.0 and 15.4 minutes, respectively. Quantification of salbutamol sulphate was obtained

by plotting drug to internal standard peak area ratio as a function of concentration.

4.5.2.3 Standard solutions

A stock standard solution was prepared in methanol and contained 1.00 mg/ml of
salbutamol sulphate. Working standard solutions were prepared by dilution of the stock

standard solution of with methanol to concentration of 1, 2, 3, 5, 7, 10 and 15 pg/ml.

An internal standard stock solution was prepared in methanol and contained 1 mg/ml. A

working solution was made by dilution of the stock solution with methanol to100 pg/ml.
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4.5.2.4 Calibration standard solution

Rabbit blood containing heparin as an anti-coagulant was used for the preparation of
calibration standard. Calibration standard solution samples were freshly prepared in
rabbit plasma by adding to 0.5 ml of plasma appropriate aliquots of working standard
solutions to yield concentration of 100, 200, 300, 500, 700, 1000, 1500 ng/ml.

4.5.2.5 Plasma extraction procedure

To 0.5 ml of plasma sample, 10 pl of internal standard (100 pg/ml) was added. The
solution was mixed for a few seconds. Five ml of 0.1 M bis-(2 ethyl hexyl) phosphate in
chloroform which was subsequently shaken on a cyclomixer for 10 min. followed by
centrifugation at 2000 rpm for 10 min. The separated organic layer was mixed with 1 ml
0.5 M hydrochloric acid on a cyclo-mixer for 10 min. and was centrifuged at 2000 rpm
for 10 min. The aqueous layer was separated and 100 pl was injected into the HPLC

system.

4.5.2.6 Extraction efficiency

The extraction efficiency was calculated by adding known amount of salbutamol sulphate
(200, 500 and 1000 ng/ml; n = 5 per concentration) to 0.5 ml of blank rabbit plasma. The
salbutamo] sulphate was extracted into 5 ml of chloroform containing 0.10 M bis-(2 ethyl
hexyl) phosphate. The chloroform layer was back extracted into 1 ml 0.1M hydrochloric
acid solution by agitation for 1 minute and centrifuged for 10 minutes. The known

amount of aqueous layer was injected into the chromatographic system.

The peak area was compared to those obtained from equivalent volumes of standard
solution of salbutamol sulphate in 0.1 M hydrochloric acid solution directly injected into
the HPLC system. The determination of unextracted samples was performed in

quadruplicate for each concentration.
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4.5.2.7 Specificity

The specificity of the method was determined by comparing the chromatograms obtained
from the samples containing salbutamol sulphate and internal standard with those
obtained from blank plasma. Five blank plasma samples from six lots of rabbit plasma
were processed with and without the internal standard to evaluate presence of interfering

peaks.
4.5.2.8 Linearity and range

The linear detector response for the assay was tested as follows. These determination
(n=5) from minimum of five concentration levels (100, 200, 300, 500, 700, 1000, 1500
ng/ml) of the analyte were made. Detector response was correlated against analyte

concentration by least squares regression.
4.5.2.9 Accuracy and precision

For the determination of intra-day and inter-day accuracy and precision of the assay,
aliquots of 0.5 ml rabbit plasma were 20 ul of 100 pg/ml of internal standard and various
quantities of salbutamol sulphate to yield 100, 200, 300, 500, 700, 1000, 1500 ng/ml.
Accuracy was expressed as the mean % [(mean measured concentration)/(expected
concentration)] x 100 (3). Precision was calculated as inter and intra-day coefficient of

variation [% C.V. = (8.D./mean) x 100].

4.5.3 Results and Discussion

System reproducibility, expressed as % R.S.D. and based on absolute peak height, was
4.1 and 2.7 % (n=8) for salbutamol sulphate at a concentration of 50 and 700 ng/ml,

respectively. Mean reproducibility of the internal standard was 0.83 % (n=10) at 1000

ng/ml concentration in rabbit plasma.

98



A mobile phase composed of water: methanol: acetonitrile (70:20:10 v/v) gave well
resolved, sharp peaks for salbutamol sulphate and internal standard (chloramphenicol)
with a retention time of 3.0 minutes and 15.4 minutes, respectively. The chromatograph
of rabbit blank plasma and plasma spiked with salbutamol sulphate and internal standard

is given in figure 4.14 and figure 4.15.
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Figure 4.14. Representative chromatogram of blank rabbit plasma.
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Figure 4.15. Representative chromatoegram of plasma spiked with 300 ng/ml
salbutamol sulphate (peak 1) and 2000 ng/ml chloramphenicol (peak 2).
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They showed that there was no any interference from blank plasma peaks to peaks of
drug and internal standard. The quantification of the chromatogram was performed using
the ratio of the area of salbutamol sulphate peak to area of internal standard peak. The

ratio of peak area versus concentration was plotted.

The peak area ratio of drug to internal standard was plotted versus drug concentration. It
was linear (r* = 0.9920) over 100-1500 ng/ml. The extraction efficiency was greater than

80.00 % which is shown in table 4.13.

Table 4.13. Extraction efficiency of salbutamol sulphate from rabbit plasma at

various concentration. (n=5).

Concentration (ng/ml) Extraction efficiency =+ S. D.
200 83.64 + 1.84
500 78.72 +2.86
1000 80.28 +0.23
Average extraction efficiency 80.88 +2.92

Limit of quantification and limit of detection were 100 ng/ml and 30 ng/ml, respectively
based on 500 ul of plasma. The intraday coefficient of variation (C.V.) varied from 1.9 to

5.2 % and interday varied from 1.1 to 5.9 % which are shown in table 4.14 and table 4.15.
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Table 4.14. Intraday precision and accuracy for the salbutamol sulphate assay in

rabbit plasma (n=5).

Standard concentration (ng/ml)
Actual Observed = S.D. | Precision® (%) | Accuracy® (%) = S.D.

100 00572 4.6 i 99.52 = 4.60
200 198.64 + 4.9 25 99.32£2.45
300 304.19 + 1.3 0.43 10139 £0.43
500 49229+ 5.4 1.1 98.45x0.22

1000 997.83 +8.7 0.88 9978 +0.09
1500 1507.18 + 5.2 0.35 10047+0.34

*Expressed as % relative standard deviation.

bExpres.sed as [{mean observed concentration/actual concentration)x100]

Table 4.15. Interday variability of the salbutamol sulphate assay over five

consecutive days in rabbit plasma (n=5).

Standard concentration (ng/ml)
Actual Observed = S.D. | Precision® (%) Accuracyb (%) =S.D.
100 99.52 + 4.91 48 102.41 + 4.91
200 198.64 + 5.29 26 101.92 +2.64
300 304.19 + 5.04 1.7 98.97 + 1.68
>00 49229+ 4.18 0.84 99.62 + 0.83
1000 997.83 + 7.74 0.77 100.64 = 0.77
1500 1507.18 +7.38 0.49 100.44 + 0.49

*Expressed as % relative standard deviation.

bExpressed as [(mean observed concentration/actual concentration)x100]
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The % recovery of salbutamol sulphate in plasma ranged from 98.97 to 102.41 % which
indicated excellent recovery. The assay was simple, sensitive, precise and accurate for the

determination of salbutamol sulphate in the rabbit plasma.

This assay is convenient, simple and there is no need of utilizing the fluorescence or
electrochemical detector. The described method is simple, sensitive, precise and accurate
for the analysis of salbutamol sulphate from biological samples as simple extraction
procedure is required. This proposed method can be recommended for routine patient

monitoring and for pharmacokinetic studies.

4.5.4 Conclusions
The proposed HPLC assay for the determination of salbutamol sulphate is suitable for

pharmacokinetic study of it in rabbits. This assay is convenient, simple, precise and

accurate and there is no need of utilizing the fluorescence detector.
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4.6 HPLC METHOD FOR DETERMINATION OF ONDANSETRON HYDRO-
CHLORIDE IN PLASMA

4.6.1 Intreduction

Methods such as capillary electrophoresis'?, radio immuno assay'* and high performance
liquid chromatographic methods”>*' have been reported for the determination of

ondansetron hydrochloride in biological fluid.

A rapid, specific and cost effective high performance liquid chromatographic (HPLC)
method with ultraviolet detector is developed with simple extraction procedure for the
assay of ondansetron hydrochloride in rabbit plasma. The applicability of this method
was demonstrated by the analysis of rabbit plasma containing 300 ng/ml of ondansetron

hydrochloride. Figure 4.16 shows the structures of ondansetron hydrochloride and

internal standarad.

CH2CHaCH2N{CHs)2

Figure 4.16. Chemical structures of (A) ondansetron hydrochloride and (B)

chlorpromazine hydrochloride (Internal standard).

4.6.2 Experimental

4.6.2.1 Materials
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Ondansetron hydrochloride and chlorpromazine hydrochloride (Internal standard) were
received as gift samples from Relax Pharmaceutical Pvt. Ltd. (Baroda, India). HPLC
grade acetonitrile, methanol, dichloromethane were purchased from S. D. Fine Chemicals

(Mumbai, India). In all experiments double-distilled water was used.
4.6.2.2 Instrumentation

The chromatography system consisted of an LC 200 pump (Perkin-Elmer, Japan) with PE
Nelson model 1050 integrator. The samples were injected manually using a Rheodyne
7123 injector (Rheodyne, Cotai, CA) with a 100-pl loop. HPLC column
(Thermohypersil, Sum RP C;s, 250 x 4.6 mm) was held at a room temperature (29 + 2
°C) with UV detection at 249 nm. The mobile phase consisted of water: methanol:
acetonitrile (70:20:10 v/v) and was filtered through a 0.45-micron whatman filter paper
before use. The chromatography was performed isocratically at a flow rate of 1 ml/min at

room temperature. Total run time was 18 min for each injection.
4.6.2.3 Standard solutions

A stock standard solution was prepared in methanol and contained 1.00 mg/ml of
ondansetron hydrochloride. Working standard solutions were prepared by dilution of the
stock standard solution with methanol to concentration of 0.25, 0.5, 1, 2, 3, 5 and 10
pg/ml. An internal standard stock solution was prepared in methanol and contained 1.00
mg/ml. A working solution was made by dilution of the stock solution with methanol

to10 pg/ml.

4.6.2.4 Calibration standard solution

Rabbit blood containing heparin as an anti-coagulant was used for the preparation of
calibration standard. Calibration standard solution samples were freshly prepared in

rabbit plasma by adding to 0.5 ml of plasma appropriate aliquots of working standard
solutions to yield concentration of 25, 50, 100, 200, 300, 500, 1000 ng/ml.
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4.6.2.5 Plasma extraction procedure

Rabbit plasma sample (0.5 ml) was shaken with 50 pl of chlorpromazine hydrochloride
(internal standard, 10 pg/mi) and 10 ml of dichloromethane for 1 hour. Then it was
centnifuged at 2000 rpm for 20 min. The organic layer was separated and was evaporated
to dryness. The residue was dissolved in 200 pl of mobile phase and aliquot of 100 pl

was injected into the HPLC system.
4.6.2.6 Extraction efficiency

The extraction efficiency was calculated by adding known amount of ondansetron
hydrochloride (50, 100 and 500 ng/ml, n = 5 per concentration) or internal standard (1000
ng/ml, n = 5) to 0.5 ml of blank rabbit plasma. The ondansetron hydrochloride was
extracted into J0 ml of dichloromethane. The separated organic layer was evaporated to
dryness and residue was reconstituted with mobile phase. The known amount of aqueous
layer was injected into the chromatographic system. The peak area was compared to
those obtained from equivalent volumes of standard solution of ondansetron
hydrochloride in mobile phase directly injected into the HPLC system. The determination

of unextracted samples was performed in quadruplicate for each concentration.
4.6.2.7 Specificity

The specificity of the method was determined by comparing the chromatograms obtained
from the samples containing ondansetron hydrochloride and internal standard with those
obtained from blank plasma. Five blank plasma samples from six lots of rabbit plasma
were processed with and without the internal standard to evaluate presence of interfering

peaks.
4.6.2.8 Linearity and range

The linear detector response for the assay was tested as follows. These determination

(n=5) from minimum of five concentration levels (25, 50, 100, 200, 300, 500, 1000 ng/
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ml) of the analyte were made. Detector response was correlated against analyte
concentration by least squares regression. A weight of 1/y was used to determine slopes,

intercept and correlation coefficients.
4.6.2.9 Precision and accuracy

For the determination of intra-day and inter-day accuracy and precision of the assay,
different aliquots of 0.5 ml rabbit plasma with 50 pl of 10 ug/ml of internal standard and
various quantities of ondansetron hydrochloride to yield 25, 100, 200, 300, 500, 10600
ng/ml. Precision was calculated as inter and intra-day coefticient of variation [% C.V. =
(S.D./mean) x 100]. Assay percentage recovery for ondansetron hydrochloride in plasma
versus water was measured by comparing the peak heights. Spiked samples in both
plasma and water were prepared as described above after centrifugation and the

percentage recovery was determined.

4.6.3 Results and Discussion

System reproducibility, expressed as % R.S.D. and based on absolute peak height, was
4.2 and 1.6 % (n=8) for ondansetron hydrochloride at a concentration of 25 and 500
ng/ml, respectively. Mean reproducibility of the internal standard was 0.7% (n=10) at

1000 ng/ml concentration in rabbit plasma.

The chromatograph of rabbit blank plasma and plasma spiked with ondansetron

hydrochloride and internal standard is given in figure 4.17 and figure 4.18.
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Figure 4.17. Chromatogram of blank rabbit plasma.
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Figure 4.18. Chromatogram of extracted rabbit blood spiked with 100 ng/ml
ondansetron hydrochloride (peak 1) and 1000 ng/ml internal standard (peak 2).

They showed that that there was no any interference from blank plasma peaks to peaks of

drug and internal standard. The peaks of ondansetron hydrochloride and the internal

standard were sufficiently separated with typical retention times of 4.96 minutes for
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ondansetron hydrochloride and 13.23 minutes for internal standard. Usual running time
for the sample was 18 minutes. The extraction recovery for ondansetron hydrochioride
was 94.52 + 6.1 %, 96.75 + 4.73% and 96.18 + 3.667 % at 50, 100 and 500 ng/ml
concentrations, respectively. Mean extraction recovery of internal standard at 1000 ng/ml

was 91.63 + 2.38.

The calibration curve was linear over the concentration range 25-1000 ng/ml of
ondnasetron hydrochloride in rabbit plasma with correlation coefficient 2 0.99.
Residuals were randomly distributed when plated against concentration. Table 4.16

shows linearity of calibration obtained on five separate days in one week.

Table 4.16. Linearity of calibration curve plots obtained in five separate days within

1 week.
Day Slope Intercept r
1 0.001527 | 0.01334 0.9994
2 0.002184 | 0.00631 0.9952
3 0.002372 | 0.00948 0.9991
4 0.001942 | 0.01427 0.9983
5 0.001853 | 0.00825 0.9995
Mean 0.01976 0.01033 0.9983
Standard
deviation | 0.000323 | 0.003384 0.001606

Using regression analysis, the following equation was obtained from five calibration plots

prepared three separate days within one week:

R = 0.01976xC +0.01033
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Where C (ng/ml) is the concentration of ondansetron hydrochloride in plasma, and R is
the peak area ratio (ondansetron hydrochloride /internal standard). The intercept and

slope were mean values.

The limit of detection (LOD) for this assay was 10 ng/ml. The limit of quantification
(LOQ) of the method was 25 ng/ml. Intraday precision was determined by calculating the
% RSD for five determinations at each concentration of four samples and was found to be
between 2.52-4.71 %. Intraday accuracy, assessed by calculating the estimated

concentrations as a percent of the nominal concentrations, was better than 96.92 % (table
4.17).

Table 4.17. Intraday precision and accuracy for the ondansetron hydrochloride

assay in rabbit plasma (n=5).

Standard concentration (ng/ml) b
Precision® (%) | Accuracy (%) =S.D.
Actual Observed = S.D
25 24.23 +4.82 471 96.92 + 4.82
100 98.42 +2.52 1.24 ~ 0842 +2.53
300 297.83 +7.81 2.63 99.27 + 2.60
500 504.74 +5.27 1.06 100.94 + 1.05
1000 1007.62 + 8.35 0.83 100.76 + 0.8

*Expressed as relative standard deviation

bExpressed as [(mean observed concentration/actual concentration) x 100}

Interday precision and accuracy were assessed by assaying four samples of different
concentrations on five consecutive days. Interday precision for ondansetron
hydrochloride ranged between 3.12-7.22 %. Interday accuracy, assessed by calculating

the estimated concentrations as a percent of the nominal concentrations, was better than
96.04 % (table 4.18).
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Table 4.18. Interday precision and accuracy for the ondansetron hydrochloride

assay in rabbit plasma (n=5).

Standard concentration (ng/ml) b
Precision® (%) | Accuracy’ (%) £ S.D.

Actual Observed = S.D.

2 24.01 +1.25 522 96.04 + 0.37

100 100.64 + 3.63 361 100.64 +3.63

300 20873 + 4.95 1.66 99.57 +1.65

500 494.63 +6.03 122 98.92 + 1.21

1000 1003.42 + 4.21 0.42 100,34 +0.42

“Expressed as relative standard deviation

bExpressed as [(mean observed concentration/actual concentration) x 100]
4.6.4 Conclusions
The described method is simple and rapid for the analysis of ondansetron hydrochloride

from biological samples as simple extraction procedure is required. This proposed

method can be recommended for pharmacokinetic studies in rabbits.
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4.7 DETERMINATION OF LAMOTRIGINE IN PLASMA BY HPLC METHOD
4.7.1 Introduction

Rapid and automatic methods, widely used like immunoassay, are available for plasma
determination of many antiepileptic drugs, such as phenobarbitone, phenytoin, and
valproic acid which is not the case of lamotrigine. Several methods of assay have been
reported for lamotrigine in biological fluids. These include HPLC??, gas

2829 spectrophotometry”® and combinations of these techniques. The

chromatography
HPLC methods for determination of lamotrigine in plasma required adjustment of pH of
mobile phase or comg;lex extraction procedure or florescence or electrochemical detector.
This paper describes a HPLC method with ultraviolet detector and simple extraction
procedure for the assay of lamotrigine in rabbit plasma. A new, specific, rapid, and cost
effective HPLC method has been developed for the determination of lamotrigine in rabbit
plasma. The applicability of this method was demonstrated by the analysis of rabbit
plasma containing 500 ng/ml of lamotrigine. Chemical structures of lamotrigine and

internal standard are shown in figure 4.19.

Cl
I © N\l//o
N
N
)
4L °
N N NH,
Lamotrigine Phenobarbitone

Figure 4.19. Chemical structures of lamotrigine and phenobarbitone (internal

standard).
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4.7.2 Experimental
4.7.2.1 Materials

Lamotrigine and phenobarbitone (Internal standard) were received as gift samples from
Relax Pharmaceutical Pvt. Ltd, (Baroda, India). HPLC grade acetonitrile, methanol, ether
(analytical grade) were purchased from S. D. Fine Chemicals (Mumbai, India). In all

experiments doubly-distilled water was used.
4.7.2.2 Instrumentation

The analysis was performed on a Perkin Elmer chromatographic system (Tokyo Japan)
equipped with a LC 200 pump, PE Nelson 1020S integrator and UV detector. The mobile
phase involved a mixture of water, methanol and acetonitrile (70:18:12 % v/v), pump at a
flow rate of 1.0.ml/min through the column (Thermohypersil, Sum RP Cy5, 250 x 4.6
mm) at a room temperature (29 + 2 °C). The samples were.injected manually using a
Rheodyne 7123 injector (Rheodyne, Cotai, CA) with a 100-pl loop. Peaks were

monitored by UV absorbance at 220 nm.
4.7.2.3 Standard solutions

A stock standard solution was prepared in methanol and contained 1.00 mg/ml of
lamotrigine. Working standard solutions were prepared by dilution of the stock standard
solution with methanol to concentration of 1, 2, 3, 5, 7, 10 and 15 pg/ml. An internal
standard stock solution was prepared in methanol and contained 1.00 mg/ml of
phenobarbitone. A working solution was made by dilution of the stock solution with

methanol to10 pg/ml.
4.7.2.4 Calibration standard solution

Rabbit blood containing heparin as an anti-coagulant was used for the preparation of

calibration standard. Calibration standard solutions were freshly prepared in rabbit
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plasma by adding appropriate aliquots of working standard solutions to the 0.5 ml of
plasma to yield concentration of 100, 200, 300, 500, 700, 1000, 1500 ng/ml.

4.7.2.6 Plasma extraction procedure

To 0.5 ml of plasma sample, 20 pl of internal standard (100pg/ml) was added. The
solution was mixed for 2 minutes and was extracted with 5 ml ether. The separated
organic layer was evaporated to dryness and was reconstituted with mobile phase. The

mobile phase of 100 pl was injected into the HPLC system.

4.7.2.7 Extraction efficiency

The extraction efficiency was calculated by adding known amount of lamotrigine (200,
500 and 1000 ng/ml; n = 5 per concentration) to 0.5 ml of blank rabbit plasma. The
lamotrigine was extracted with 5 ml ether. The organic layer was evaporated to dryness
and was reconstituted with mobile phase. The known amount of mobile phase was
injected into the chromatographic system. The peak area was compared to those obtained
from equivalent volumes of standard solution of lamotrigine in mobile phase solution
directly injected into the HPLC system. The determination of unextracted samples was

performed in quadruplicate for each concentration.

4.7.2.8 Specificity

The specificity of the method was determined by comparing the chromatograms obtained
from the samples containing lamotrigine and internal standard with those obtained from
blank plasma. Five blank plasma samples from six lots of rabbit plasma were processed

with and without the internal standard to evaluate presence of interfering peaks.

4.7.2.9 Linearity and range

The linear detector response for the assay was tested as follows. These determination (n =

5) from minimum of five concentration levels (100, 200, 300, 500, 700, 1000, 1500
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ng/ml) of the analyte were made. Detector response was correlated against analyte
concentration by least squares regression. A weight of 1/y was used to determine slope,

intercept and correlation coefficient.

4.7.3.10 Accuracy and precision

For the determination of intra-day and inter-day accuracy and precision of the assay,
different aliquots of 0.5 ml rabbit plasma with 20 ul of 100 pg/ml of internal standard and
various quantities of lamotrigine to yield 100, 200, 300, 500, 700, 1000, 1500 ng/ml.
Precision was calculated as inter and intra-day coefficient of variation [%CV =
(SD/mean)x100]. Assay percentage recovery for lamotrigine in plasma versus water was
measured by comparing the peak heights. Spiked samples in both plasma and water were
prepared as described above after centrifugation and the percentage recovery was

determined.

4.7.4 Results and Discussion

The present assay is sensitive, reproducible and convenient. The liquid-liquid extraction
method used is more convenient and cost-effective than the solid-phase extraction
procedure. System reproducibility, expressed as % R.S.D. and based on absolute peak
height, was 4.86 and 1.39 % (n=8) for lamotrigine at a concentration of 50 and 700
ng/ml, respectively. Mean reproducibility of the internal standard was 0.92 % (n=10) at

1000 ng/ml concentration in rabbit plasma.

A mobile phase composed of 0.01M phosphate buffer (70%), methanol (18%) and
acetonitrile (12%) gave well resolved, sharp peaks for lamotrigine and internal standard
(phenobarbitone) with a retention time of 13.24 minute and 18.55 minutes, respectively.
All peaks were baseline resolved and clear of interference from endogenous components
in rabbit plasma. The analytical run time was found to be 25 minutes. The chromatograph
of rabbit blank plasma and plasma spiked with lamotrigine and internal standard is given

in figure 4.20 and figure 4.21.
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Figure 4.20. Chromatogram of blank rabbit plasma.
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Figure 4.21. Chromatogram of 1000 ng/m! lamotrigine (peak 1) and 10 pg/ml internal
standard (peak 2).
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They showed that that there was no any interference from blank plasma peak to peak of
drug and internal standard. The quantification of the chromatogram was performed using

the ratio of the area of lamotrigine peak to area of internal standard peak.

The peak area ratio of drug to internal standard was plotted versus drug concentration. It
was linear over 100-1500 ng/ml. The mean (n=5) calibration curve for lamotrigine was y
= 0.0003x — 0.0256, r* = 0.9947 where, y and x are the peak height ratio and
concentration (ng/ml), respectively. The extraction efficiency was greater than 80.00%

which is shown in table 4.19.

Table 4.19. Extraction efficiency of lamotrigine from rabbit plasma at various

concentration, (n=5).

Concentration (ng/ ml) Extraction Efficiency +S.D.
200 83.64 +5.8
500 78.72+2.8
1000 80.28 +9.3
Average Extraction efficiency 80.88 + 5.9

Limit of quantification and limit of detection were 100 ng/ml and 30 ng/ml, respectively
based on 500p] of plasma. The intraday coefficient of variation (CV) ranged from 1.87 to
5.73 % and interday varied from 2.62 to 6.48 % which are shown in table 4.20 and table
4.21.
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Table 4.20. Intraday precision and accuracy for the lamotrigine assay in rabbit

plasma (n=5).

Standard concentration M/m) | p  ision* (%) Accuracy”(%)« S.D.
Actual Observed = S.D.
100 100.18 + 5.74 5.73 100.18 + 5.74
200 201.15 + 4.44 2.19 100.57 =+ 4.40
300 20820 + 3.63 122 99.44 £ 1.21
>00 503.72 +4.18 0.83 100.74 = 0.83
1000 1005.61 + 5.73 0.57 100.56 + 0.57
1500 1511.87  6.50 0.43 100.79 + 0.43

*Expressed as % relative standard deviation

bExpressed as [(mean observed concentration/actual concentration) x 100},

Table 4.21. Interday variability of the lamotrigine assay over five consecutive days

in rabbit plasma (n=S).

Standard concentration (ng/ml) b
Precision®(%) | Accuracy’ (%)
Actual Observed
100
98.33 + 4.48 4.48 9833+ 4.48
200 20272 + 6.65 331 1.1.36 + 6.65
300 301.51 +5.24 176 100.50 + 1.74
>00 510.67 + 6.59 131 102.13 = 1.31
1600 992.81 +7.84 0.78 99.28 + 0.78
1500 1492.53 +3.77 025 99.50 + 0.25

“Expressed as relative standard deviation

bExpressed as [{mean observed concentration/actual concentration) x 100]
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The accuracy of assay was > 90 % and did not exceed 10 %. The lamotrigine stock
solution was stable at least for 3 months when the solution was protected from light and
kept at - 4°C. Assay percentage recovery for lamotrigine in plasma versus water was

measured by comparing the peak heights. The results are shown in table 4.22.

Table 4.22. Recovery of lamotrigine from rabbit plasma (n=5).

Concentration | Peak height ratio
(ng/ml) Plasma | Water | Recovery (%) + S.D.

100 0.097 0.13 74.61 + 2.53
200 0.14 0.17 82.35+348
300 0.15 0.18 83.33+1.99
500 0.23 0.27 85.18 £0.63
1000 0.32 0.36 88.88 £ 0.47
1500 0.41 0.48 85.41 £ 0.08
Overall recovery of lamotrigine 83.29+£0.27

The Spiked samples in both plasma and water were prepared as described above after

centrifugation. The percentage recovery was determined as follows

(Peak height ratio of 1amotrigine/phenobarbitone in plasma)

- - x100
(Peak height ratio of lamotrigine/phenobarbitone in water)

% Recovery =

The % recovery of lamotrigine in plasma ranged from 74.61 % to 88.88 % which is
satisfactory. The assay was simple, sensitive, precise and accurate for the determination
of lamotrigine in the rabbit plasma.

4.7.5 Conclusions

The described method is simple, accurate, precise and rapid for the analysis of

lamotrigine from biological samples as simple extraction procedure is required. There is
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no need of utilizing the fluorescence detector. This proposed method can be

recommended for routine patient monitoring and for pharmacokinetic studies.
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