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3.1 Introduction

A walidated analytical method 13 a crucial and fundamental component in
formulation development. Analytical method required to estimate paclitaxel dunng
preparation, optitnization and characterization of itz inclusion complex, conventional
PEGylated liposomes, double loaded PEGylated liposomes and immuncliposomes
was developed and partially validated for aptness of the analysiz. The methods for
analysis and estimation of paclitaxel, phospholipids, plasma proteins, cell lysate

proteins, sulfhydryl groups and é-coumrin have been dizcussedin this chapter.

Analitical Method Validation

It 12 essential to authenticate the petformance of an analytical method for
acceptable estimation of an analyte In following conditions, 1t 13 mandatory to
validate analytical tethod; (1) when for a definite problem a new method 1z
established; (2) when results of already established method are varving with time; (3)
when a developed method 15 improved or extended for additional indication; (4)
when the developed method iz perdformed 1n a diverse laboratonies by different
instruments and analyst, (9) when the equality of a new and a conventional standard
method has to be proved (1) As per the recommendation of various regulatory
agencies accuracy, precision, linearity, selectiwity, specificity, limit of detection, limit
of quantification, robustness and ruggedness are suggested validation parameters (2,

3,

Aeccuracy

Arccuracy expresses the closeness of estimated results to the standard or already

accepted value. Itis also referred to as trueness.
Frecision

Tnder defined set of conditions, the degree of agreement between values obtained
from multiple measurements measured for a single homogenous sample 18 termed as
precision. Eepeatability, reproducibility and intenmediate precision are the three levels
of precision. The precision of an analytical procedure is usually expressed as the
vaniance, standard deviation (3D or coeflicient of variabon {(CV) of a series of
tm easuretn ents.
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Linearitv and Range

The ability of an analytical procedure to obtain results for the test substance that are in
direct proportion to the analyte concentration 13 termed as lineanty. When an
analytical procedure has been demonstrated to be precise, accurate and lineat, in that
case the interval between the highest and lowest amount of analyte in test sample 15
terned as range.

aelectvily

The ahility of an analytical method to measure only particular analyte when multiple
analytes are to be detected in a given sample 15 termed as 1ts selectivity,

ospeci feity

It 15 the capabality of the method to estimate the analyte precisely in the presence of
all possible sample or formulation components such as excipients, impurities,
degradation products ete. (1, 2). The specificity of an analytical method can be tested
by estimating the analyte in a test sample followed by its companson with standard
solution that only contains an analyte. Any variation in the response of analyte in the
test sample as compare to the standard solution suggests non-specificity of the
analytical method

Limit of Detection (LOD)

It iz the lowest amount of sample that can be detected using the analvtical procedure

emploved but not necessarily be quantitated.

Limit of Cuanfificaion (LOC)

Tnder a suitable level of precision and accuracy, the lowest concentration of analyte
in a sample that can be accurately quantified using the analvtical procedure 15 termed
as LOQ. It 1z of high importance for determination of impurity / degradation product
in a sample.

FRobusinoss Buooedness

“When an analvtical method emploved 1s subjected to small but deliberate van ations in
the parameters, the capacity of the method not to get affected by such changes 1z

termed as robustness.
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Materials
ar Mo Chemicals/haterials Source/MManufacturer
: sun Pharmaceutical Industnies. Ltd.
1: Paclitaxzel ; :
(Vadodara, India) — Gift sample
2. HEFPC Lipoid GIMBEH (Ludwigshafen, Germany
3 Egzs PC Lipoid GMEBH (Ludwigshafen, Germany
4 DEPE-mPEG2000 Lipoid GMEBH (Ludwigshafen, Germany
3. Cholestersl extra pure Sigma-Aldrch, Mumba, India
& Cloumarin & Stoma-Aldrich, Mumbat, Tndia.
7. Bradford reagent sigma-Aldrch, Mumba, India.
. Ellman’ s reagent Sigma-Aldrch, Mumba, India
Bicinchoninic Acid (BCA
g s .onimc SRR Bangalore Genet, Bangal ore, India
assay kit
L-Cysteine hydrochlond
10 i Himedia, Mumbai, India
tnonohydrate

A1 other chemicals used were of analvtical reagent grade and were uzsed without any

further purification.

Instruments

Sr o Instruments Company

1 Model 650 Microplate Eeader Bic-Ead

2 spectrofluorometer =himadzu, Japan

X TV wisible spectrophotometer mhimadzu 1800, Japan

4. EP-HPLC shimadzu LC-20AT, Japan

i pH Meter Labindia Instrument

£ Weighing Balance Ailfdeaen ehimada,
Japan

7. Eath Sonicator Sartoriug, India

3.2 Methods

3.2.1 Estimation of Paclitaxel hy EP-HPL {C method

Estitnation of PTX content in inclusion complexes was performed by reverse-
phase HPLC method/BEP-HPLC (Shimadzu LC-20AT, Japan) using Ol CDES {octa
decyl silane) column (250 mm *4 & mm* 5 wm, Thermo scientific) at ambient
temperature. The mobile phase Acetonitrile: Methanol: Water (45:20:25), pH adjusted
to ~3 with 1% wiv of glacial acetic actd was run at a flow rate of 1 mlimin. Samples

were prepared by appropriate dilutions of PTX in methanol and final dilution was
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done with mobile phase. Concentrations from 1to 20 pgiml were estimated to prepare
calibration curve. 20 wl of each selution was injected into HPLC and chromatograrm
was run for 10 minutes. Estimation of PTH was done using UV wvisible detector at
wavelength of 227 nm. Optimization and wvalidation of the HPLC method were

performed according to ICH guidelines.

3.2.2 Estimation of total phospholipid content by Stewart method
Principle:

Phospholipid content may be estimated by Stewart’s Colonimetric Method {4)
Thiz method for the detection of phospholipids relies on the ability of phospholipids
to form a stable complex with ammonium  ferrothiocyanate.  Ammonium
ferrothiocyanate iz a red coloured tnorganic compound which has tendency to remain
insoluble in chloroform. However, it can form stable complexzes with phospholipids
and those complexes are soluble in chloreform. Thus, when a chloroform selution
consisting of phospholipids was mized with ammonium ferrothiocyanate at room
temperature, a red coloured complexes are formed which partitions 1n the chlorofonm
phase and gets solubilized The absotbance of the coloured soluble complex in

chloroform can be determined at 472 nm wave length through colorimetry.

Preparation of amm onium ferrothiocyanate solution:

The standard sclution of ammonium ferrothiocyanate was prepared by
following method;
2703 g of fernc chlonde hexahydrate (FeCls 6HO) and 304 g ammonium
thiscyanate (MNH4SCH) was dissolved in deionized distilled water and volume was

made up to 1 litre.

Calibration Curve of Phospholipids:

All the glass apparatus used for the study were washed with chromic acid
solutton prior to use to evade the probable contamination from surface active
cleansing agents. A stock solution of 313 mg lipdd mixture was prepared by
solubilizing all the lipids in 100 ml of chloroform leading to final lipid concentration
of 513 pgfml The lipids used to prepare stock solution were those lipids used in the

final optimized formulation with their respective molar ratics 16 132 mg of HSPC,
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209 mg of Egg PC and 94 myg of DEPE mPEG2000. As the final formulation also
containg cholesterel, it was added to in the stock selution (7 2 mg). The stock selution
was diluted 277 times with chloroform to achieve final lipad concentration of 20
pofml. From this stock selution, 0.2, 04, 08, 1.2, 1.6 & 2 ml volumes were taken
which has 15, 36, 72, 108, 144 and 150 pgfml amount of lipids respectively and were
added to 3 ml of ammoenium ferrothiocyvanate solution. Then chloroform was made up
to the wvolume of 32 ml The biphasic mixture was mized thoroughly for 5 min and the
high density lower chloroform layer was separated The optical density of separated
chloroform laver was measured at wawve length of 472 nm by taking native chloroform
as a blank The average of optical densities obtained was plotted 1n a graph against

total lipid concentrati on.

3.2.3 Estimation of plasma proteins by BCA protein estimation m ethod
Principle:

Bicincheninic acid (BCA) protein estimation method or Smith’s assay iz the
most selective, sensitive and detergent compatible method for quantitative estimation
of total protein in solution by colorimetry (3). This method 15 an amalgamation of
widely explored biuret reaction and colenmetric technique. The first step 15 based on
the biuret reaction in which reduction of Cu+2 to Cutl takes place by protein in an
alkaline condition. The number of Cut+d reduced 15 propottional to the quantity of
protein present in the solution. The second step relies on reaction of cuprous 1ons
{(Cutl) with BCA sodium salt that can form an intense purple coloured complex
{Figure 3. 1). The resulted water soluble stable complex shows a strong absorbance at

562 nm.

|
Development af target based therapy for ovarian cancer. Fage 74



Chapter 3 Analviical Methods

Protein + Cu

Bicinchoninic Acid (BCA) BCA-Copper reaction
sodium salt product

Figure 3.1: Principe and Reaction of BCA protein estimation method

Preparation of standard protein solution:
Bowine Serum Albumin (BSA) was taken as a standard protein for the purpose
of constructing calibration curve. The standard protocel provided with BCA protein

estim ati on kit (Bangalore Genet, Bangalore) was followed.

Preparation of working reagent:

To prepate this reagent, reagent & (20 parts) and reagent B (1 part) supplied
with the BCA protein estimation kit were mixed properly to vield an intense green
coloured reagent solution. Eeagent & containg bicinchoninic acid, sedium carbonate,
sodium bicarbonate, and sodium tartrate in 0.1 M sodium hydroxide. "While reagent B

15 copper sulphate solution.

Procedure:

1. From each standard or test protein samples, 0.2 ml was pipetted in previcusly
labelled test tubes. The solvent alone without any protein sample was taken as a
blank. The standard calibration curve range was selected as 12.2-120 pg/ml.

2. Toeach test tube, 0.2 ml of worling reagent was added and mixed well.

3. All the test tubes were then incubated for 30 min at 60 °C for completion of the
reaction between protein sample and working reagent.

4 After incubation for specified time, all the test tubes were allowed to cool and

attain room temperature.
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0. Absorbance of all the test tube samples was measured at 562 nm against water as a
reference.

6. Absotbance of blank was also measured at a same wave length which was then
subtracte d from the average abzorbance of each standard or test samples.

FA calibration curve was plotted by taling concentration of BSA standard protein
concentrations on x-axis and their average absorbance (corrected by subtracting

klank) on y-axis.

3.2.4 Estimation of cell lysate protein by Bradford method
Principle:

Binding of proteins to a pH sensitive dye allows for quantitative estimation of
the protein content. Here, the dve emploved for the assay iz Coomasine Brilliant Blue
3-250 which exists in three forms: red when cationic, green when neutral and blue
when antonic. Conversion of dye from a double protonated state (in acidic state) to
unprotonated state occurs when dye binds to protein and red color of the dye changes
to give blue colour having a hwe of 595 nm (Figure 3.2), that can be detected using a
microplate reader or spectrophotometer. This dye 13 used for specific estimation of
aromatic amine acid residues and basic amine acids like arginine. The assay has high
sensitivity and specificity as the complex formed has a high melar extinction
coefficient that does not change even on tenfold dilution. The only important point 15
the selection of an appropriate ratio of dye solution to sample amount and by selection
of such ratic Beer’ s law will be followed for accurate estimation. Interference may
arise during estimation due to presence of non-protein components, due to change in
equilibrium levels of the three forms of the dye as for e.g. the neutral dye state gets
stabilized by presence of flavonoids, detergents and basic protein buffers due to direct

kinding or by shifting pH.
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Figure 3.2 Principle of Bradford Assay

Protocol:

standard selution of Bowvine serum albumin solution in milli Q) was prepared at
a concentration of 0.5mglml. From this standard solution a dilution were made to
obtain concentration range of 0.125-1 pgiml of protein and was accurately placed in
triplicate in 96 well plate. The volume in each well was kept constant To each well
100pl of Bradford’s reagent was added to each well and abscorbance was taken at 595
nm using ELTSA plate reader The estimation was carnied out in triplicate and the
concentration of protein was determined using software automatically using BSA as

standard.

325 Estimation of Cysteine by Ellman’s Assay
Principle:

For quantification of free sulfhydiyl group in selution, a water-soluble
compound DTHE was introduced 1n 1952 by Ellman. DTHE stands for 5,57 -dithio-
big-(2-nitrobenzoic acid), iz highly specific for -5H group and it reacts with free
sulthydiyl group to produce wellow colour for solution at neutral pH. The reaction

time 15 short as well as the reaction proceeds with high molar extinction coefficient.
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Figure 3.3 Reduction of Fllman's Reagent

A5 shown in the above figure 3.3, reaction of DTHE with free sulfhydryl
group vields a mizture of mized disulphide and THE (Z2-nitro-5-thiobenzoic acid)
weveral factors such as reaction pH, pEa of sulthydryl group as well as steric and
electrostatic effects affect the rate of reaction. The THE products possess a high tolar
extinction coefficient of 14,150 M lom- at 412 nm in the visible range. The standard
uzed for the reaction 12 a solution of cysteine prepared at a known concentration and
the comparison 15 done after plothing calibration curve. Another method that may ke

uzediz by companson of the extinction coefficient of TIE.

Preparation of reaction huffer:

01K sodium phosphate buffer (pH 2.0) with ImM EDTA
standard solution: Cysteine hydrochloride (W, = 175.6)

Ellman’s reagent solution: 1 ml of reaction buffer was taken to which 4 ml of

Ellman’ s reagent was added and dissolved.

Protocol:

1. Cysteine hydrochlonide monchydrate was disselved in reaction buffer to prepare a
set of cysteine standards in concentration range of 0.1 mMh{te 1.0 mi

2. 4 set of test tubes was prepared containing 50ul of Ellman’s reagent solution and

2.5 ml reaction buffer,
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3. To each of the above tube 250 pl of standarditest sample solution were added
(Tote: the dilutions for the test sample solution are so prepared so as to fall in the
working range of standard curve prepared)

4. The abowe sclutions were incubated at room temperature for 15 minutes after
mixEing.

9. Absotbance of above solutions was measured using 1TV -visible spectrophotometer
at 412 nm .

. Concentrations of the test samples were determined from the standard curve. This
method was similarly used for estimation of -5H group of Fab' fragment prior to

conigating with liposomes.

3.2.6 Estimation of coumarin-6 hy spectrofluorometer

To estitnate the uptake / distribution of coumarin-6 loaded liposomes in cell
line, a spectroflucrometric method was used for quantification of coumarin-6 during
preparation and optimization of liposomes The solvent system used was Chloroform:
Idethanol (1:1);
Fluorescence measurements were made on a Shitnadzu EF-1501 spectrofluorometer

{Japan), equipped with a 150 W xenon lamp and using 1.0- cm quartz cells.

Preparation of stock solutions
A Stock solution of Coumann-6 was prepared by dissolving 1 mg of Coumarin-6in 1

mL of Chloroform: IMethanel (1:1) to get final concentration of 1000 pgimT.

Calibration curve

Calibration curve of Coumanin & was developed in solvent system- Chloroform:
Mlethanol (1:1). From the stock solution, suitable dilutions were made to obtain
soluttons of concentrations 1000-5000 pgimL 1n Chloreform: Methanel (1:1). Blank
solution was prepared by using with respective media Analysizs was done by using
cpectrofluoremeter (BEF-5301PC, Shimadzu) at excitation and emission wavelengths

of 458 and 205 nm | respectively for coumarin -6
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3.2.7 Estimation of Paclitaxel from plasma samples hy RP-HPLC method
Estimation conditions:

All the chromatographic conditions for estimation of drug in plasma were kept
same as done for estimation of drug by EP-HPLC However, for extraction of dmg

protein precipitation method was emploved and was carried out as foll owes:

Method:

Preparation of drug stock solution

40 mg of Paclitaxel was disselved in 10 ml of methanol to obtain stock solution of 4
mgiml. Dilutions were made in methanol of the abowe stock solution to obtain
concentration of B, 80, 160, 320, 480 and 640 pgiml and made to atotal volume of 10
ml] with methanol.

Incorporation of drug solution in Plasma (Fat Plasma):

From the abowve prepared dilutions of drug in methanol, 20pl was pipetted from each
and 380pl of plasma was added to achieve concentration of 0.4, 4, 8, 16, 24 and 32
paiml of drug in plasma.

Extraction of drug from Plasma hy precipitating protein:

From the above plasma samples containing drug in range of 0.4 - 32 pgiml; 100 pl
volume of plasma was spiked in 300pl volume of methanol. The above mixture was
centrifuged at 3000 rpm at 4°C for 10 tnin to separate the precipitated plasma from
the clear solution of drug in methanol 1n supernatant. The final concentration of drug
in supernatant that were injected in EP-HPLC for analysis thus was 0.1, 1, 2,4, & and
dpgml & volume of 20pL of clear supernatant was syringed out and injected in EP-
HPLC for analysing the dimg content The analysis was carried out in triplicate. The
chromatographic conditions were kept same as described in Estimation of Paclitaxel

by EP-HPLZ method.

3.3 Result and Discussion

3.3.1 Estimation of Paclitaxel hy EP-HPL C method
For estimation of Paclitaxel, a partially validated EP-HPLC method was used The
calibration curve was prepated in the concentration range of 1 — 20 pgimL and the

method was verified for interday and intraday precision and accuracy. The data
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indicates that the method emploved was precise and accurate and can be reliably

emploved for estimation of drug (Figure 3.4, Figure 2.9 and Table 2.1, Table 3.2).

Lil=

ire

Figure 34 RP-HPLC chromatogram overlay of Paclitaxel in methanol at xmax 227 nm.

Tahble 3.1 Calibration curve values of Paclitaxd in methanol at amax 227 nm

SrNo. Concentration Mean Area” % RSD"

{ugmi) + 80D tmV.s)
1 1 23272046 1.96
2 10 211.26 £1.37 064
3 20 41770706 169
4 a0 637875093 092
S 40 Ba0 68520 061
6 50 105638 £6 27 059

a Thevaluwes reprecenied are mﬁ:s_D, =3
b (% CV)={5anlard deviationBlean concentration) * 100
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Figure 3.5 RP-HPLC calibration curve of paclitaxel in methanol at »max 227 nm.

Table 3.2 Parameters for Estimation of PTX by RP-HPLC method.

Param eters Results

Amax 227 nm

Linearity range 1-50 pgimI
Regression equation T=21171X+ 00886
Correlation coefficient (rz} 0,995

Retention time .8 tnin

Accuracy and precision of Intraday and Interday expenmentation of Paclixatel was
petformed and the data are provided in Table 33 and Table 3.4 Precision of the
method was confirmed by the walue of coefficient of vanance that was observed less
than 2% along with insignificant difference in true and cbserved concentration values
indicating accuracy (6, 7).

Table 3.3 Intraday precision and accuracy data for estimation of Paditaxe hy RP-

HPLC
Concentration {ug/mi) Precision Accuracy
Aciul Ohserved % CH© (%Relative error) ©
1 10241012 1.18 -2.00
10 10,060 095 0.97 -0.6
50 50,0940 169 0.34 -0.18
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Tahle 3.4 Interday precision and accuracy data for estimation of Paxitaxd by RP-

HPLC
Concentration {ug/ml) Precision Accuracy
Aectual fdbsemvad {% C1p° (% Relative arrar) E
1 1.044.021 2.01 -4.00
10 10.0540.151 1.50 -0.%0
50 500745212 042 -0.14

*Precision (% CWV) = (Standard deviation/Mdean concentration) *100
% Accuracy (% BEelative error) = (Actual value — Chserved valuefActual value) *100

3.3.2 Estimation of total phospholipid content hy Stewart method

Thiz method was used to quantify the total amount of lipids in liposomes (4).
Al the lipids that were used 1n final composition for preparation of liposomes were
dissolved in chloreform to prepared stock selution. Dilutions of the stocks were
prepared and colorimetric estimation of ammonium-ferrothiocyanate: lipid complex

was petformed to obtain calibration curve (Figure 3.6, Table 3.6 and Table 2.7

1235 T T T

Ana

E )] i .
30000 “non sm.m soogon mooo

Figure 3.6 UV absorbance scans of total phospholipid mixturein chloroform at imax
471 nm.
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Tahle 35 Calibration curve values of total phospholipid mixture in chloroform atimax
472 nm

Sr No. Concentation  *Mean Absarbance
{ugml) Absarbance £ 5D

1 18 0.097 £0.008
2 36 0,185 +£0.010
3 [ 0.440 £0.017
4 108 0689 £0.027
5 144 08250024
6 180 1.175 £0.042
*The values represented are Mean=5D, 1=3
1.4 +
1.2 -
Lo 1 -
E 0.8 -
Eﬂ 0.6 - y=0.0067x% - 0.0365
- 0.4 - R*=0.999A
02 -
0 . - - |
0 50 100 150 200
Concentration (pg/ml)

Figure 3.7 Calibration curve of total phospholipid mixturein chloroform at imaxd 72
nm.

Tahle 3.0 Parameters for Estimation of total phospholipid mixture by Stewart method

Parameters Results

Amax 472 nm

Linearity range 18-180 pg'mL
Regression equation T=0.00673 - 003265

Correlation coefficient (rz) 09994
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3.3.3 Estimation of plasma proteins hy BCA protein estimation m ethod

The significance of this method lies for estimation of plasma proteins that may
get assoniated with liposomal formulation. It i1s a reliable in-witro estimation method
wherein Bowine Serum Albumin (BS54 was taken as a standard The complex of BEA
with Cu'! ien showed absorbance at reported Amax of 562 nm (Figure 2.8, Table 377
and Table 3.8)

0.6

0.5

0.4

0.3 y=0.0036x + 00169

R*=0.9993
0.2

Absorbance

0.1

0 50 100 150 200
Concentration {pg/mL)

Figure 3.8 Calibration curve of BSA at imax 562 nm

Tahle 3.7 Calibration curves values of BSA atimax 562 nm

&8r No. Concentration “Mean Absarbance

{ugml) Absorbance £ 81
1 12.5 0.056 £0.002
2 25 0108 £0.002
3 50 0199 +£0015
4 100 0.383+£0.017
5 150 0550 £0.021

*Thevalues represented are Mean=5D, =3
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Tahle 3.8 Param eters for Estimation of protein by BCA protan estimation method

Parameters Results
Amax 362 nm
Linearity range 12.5-150 pgimL
Regression equation T=0.0036+00169

orrelation coefficient (rz} 0.9993

3.3.4 Estimation of cell lysate protein by Bradford method

To estimate the protein content in cell lysate, Bradford method was used A=
used in BCA method, here too Bowine Serum Albumin was used as standard for
preparation of calibration curve. The dye-protein complex exhibited Amax of 395 nm
atid the method was found to be linear and accurate (Table 2.2, Table 210 and Figure
59,

Table 3.0 Calibration curve values of BS A at imax S05 nmn

5 Mo, Conceniration  “Mean Absorbance

(g ml) Absorbance £ 80
1 0.125 0.079 £ 0002
2 0.25 0.152 £ 0.004
3 0.5 0.292+£0.005
4 075 0410+ 0008
D 1 0.546 £ 0.010

*The values represented are Mean+SD, n=3
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Figure29 Calibration curve of BSA at imax 595 nm

Table 3.10 Parameters for Estimation of protein by Bradford's meth od

Parameters Results

Amax 595 nm

Linearity range 0.125-1 pgimL
Regression equation T=05286+ 00183

Correlation coefficient (r™)  0.9992

335 Estimation of cysteine hy Ellman’s Assay

Cysteine was used as a standard for Ellman’s assay and the assay method was
partially validated and data are presented (Figure 310, Figure 5311, Table 3.11 and
Table 2.12).
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Figure 3.10 UV abhsorbance scans of cysteine at xmax 412 nm

Table 2.11 Calibration curve values of cysteineat imax 412 nm

Sr. Ne. Concentration “Mean Absorbance
{re)d) Absarbance + 51

1 0.1 0.076 £ 0.001

2 0.2 0156 £0.003

3 0.4 04132+ 0008

4 0.6 0.627+ 0.015

5 0.8 0.847 £ 0.021

6 1 1.057 £0.029

*The values rep resented are Meant5D, n—3

1.2
1 ‘,,-""E
1#""',1
z 0.9 P
= ‘d"‘ip
Y e
E g y= 10869 - 0.0256
0.2 ".D/‘K
cr,,r”
0
0 0.z 0.4 0.6 0.8 1 1.2

Concentration {mM)

Figure 3.11 Calibration curve of cystane at .max 412 nm
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Tahle 3.12 Parameters for Estimation of cysteine by Ellman’s assay

Parameters Results

Amax 412 nm

Linearity range 0.1-1mMd
Regression equation T=10868x + 00256

Correlation coefficient {rz} 0.9995

3.3.6 Estimation of 6-coumarin by spectrofluorometer

The Spectrofluonmetric method was employed to estimate coumarin 6 in
liposomes (8-10% Calibration curve was developed in Chloroform Methanol (1:1)
For determining the encapsulation efficiency of coumarin 6 in liposomes calibration
curve was prepared in Chloroform: Methanol (1:1). Fluorescence intensity values for
different concentrations are shown Table 313 At all concentration levels the 5D was
low and the % E5D did not exceed 7.94. (Figure 312, Figure 213 and Table 2.13)

Tahle3.13 Calibration data for Coumarin & in Chlor oform: Methanol (1:1)

Conc. (pg/'mL) Coumarin &
Mean % RSD"
Fluorescence
intensity™ (= SD)

1000 108,15 £ 859 7.94

2000 17283 £ 887 5,13

3000 24035 £ 1746 7.26

4000 20339+ 2266 747

2000 a8o0e £1578 4.09

6000 46842 £ 29 68 £.33

7000 545.94 £ 38.68 7.08

2000 62064 £31.11 5.01
Linearity (pgiml) 1000-2000 pgimL
Eegreszsion coefficient (R2) 02978
Eegression Equation Fluorescence Intensity =

[0.074= conc (pgfml)] + 22.459
*Each value is mean of three independent determinations

b Percentage relative standard deviation
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Figure 3.12 Calibration curve of Coumarin 6 in Chloroform:Methanol {1:1)
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Figure3.13 Spectra of different concentration of Coumarin 6 in Chloroform: Methanol
(1:1)

3.3.7 Estimation of Paclitaxel from plasma samples by EP-HPLC method
Estimation of drug concentration in plasma was carried out by protein
precipitation method. Az paclitazel as such i1s insoluble in plasma, 1t was first
solubilized in minimum quantity of methanol. So, stock zelution of dnig in methanaol
was prepared followed by dilubing it suitably to a level wherein precipitation of
plasma does not occur. The volume of first dilution of stock that was successfully
spiked in plasma (380pl) was 20ul 1e each plasma sample contained the required
concentration of drug in only 5% methanol, which was inadequate to precipitate

proteins. For protein precipitation from plasma samples excess am ount of methanol (3

Development af target based therapy for ovarian cancer. Fage 20
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)

times the volume of plasma samples) was added to the plasma sample 1.e. 100pl of
plasma volume was added in 300pl methanol, wherein complete precipitation of
plasma protein was observed It was observed that the percentage recovery of drug
from the supernatant after centrifugation was greater than 92% in all cases (Figure

314 and Figure 5150
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Figure 3.14 RP-HPL{ chromatogram overlay of paclitaxel in plasma at imaxat 227
nm.

Tahle 3.14 RP-HPLC calibration curve values of pacditaxel in plasma at imax at227 nm

Sr. No. Concentration “Mean Area
{ugaml) {(mV.s) £ 58D
1 0.1 474 £ 046
2 1 1856+ 137
3 2 3467 £ 7.06
4 4 F5.262£5 93
5 6 108.87 £5.20
6 8 142,37 £6. 27

*The values represented are Mean+5D, =3
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Figure 3.15 RP-HP Li_ calibration curve of paditaxe in plasma atimax at 227 nm

Table 3.15 Parameters for Estimation of P TX in plasma by RP-HPLC method.

Param eters Results

Amax 227 nm

Linearity range 0.1-5 pgimL
Regression equation Y=17 647X + 1. 8565
Correlation coefficient (rz} 0.9953

Retention time 7.1 min

Arccuracy and precision of Intraday and Interday experimentati on of Paclixzatel
in plasma was petformed and the data are prowided in Table 316 and Table 317
Precision of the method was confirmed by the value of coefficient of variance that
was observed less than 2% along with insignificant difference i true and observed

concentration values indicating accuracy.

Table 3.16 Intraday precision and accuracy data for estimation of Paclitaxd in plasma

by RP-HPLC
Concentmgiion {ig/mi) Precision Accuracy
Actual Ohserved % CV) © (% Relative error) A
0.1 0108 £0.005 462 -2.00
1 1.055 £0.058 548 -5.50
3 8.081 £0.352 4.35 -1.00

|
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Table 3.17 Inter day precision and accuracy data for estimation of Paxlitaxe in plasma

by RP-HPLC
Concentration {ug/mi) Precision Accuracy
Aciual Observed % C1)° (% Relative arror) ©
0.1 0.106 £0.004 57 -6.00
1 1.061 £0.04% 462 6.1
3 2.093 £0.371 4.58 31

*Precision (%% CV) = (Standard deviationTvlean conce ntration) *100
"Hccumc;r(% Felative error) = (Actal walue — Chaerved waluef Aotual salue) *100

|
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