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Abstract

The flower of butea monosperma having traditionally use as treatment of diabetes and hepatoprotective activity. The Butea
monosperma has limited gastrointestinal absorption because of its low bioavailability. Different flavonoids are slowly absorbed
because the multi-ring compound. Many flavonoids they can cross lipid rich outer memberane of small intestine.

The aquous Extract of phytosome were prepared in soya lecithin. Soya lecithin has antioxidant activity. Evaluation of phytosome
for solubility study, Entrapment efficiency Transition temperature, X-ray diffraction, In vitro dissolution studies, FTIR study, an
in vitro radica Isavenging activity by DPPH model Combination of soya lecithin and butea monosperma can result in synergistic
effect, Synergistic effect measure with free radical scavenging activity use DPPH MODEL. Formulation of phytosome they can

be loaded into capsule dosage form.
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1. Introduction

“Phyto” means plant while “some” means cell-like. In
complexing the polyphenolic phytoconstituents in molar ratio
with phosphatidylcholine results into a new herbal drug
delivery system- "Phytosome”. Hepatoprotection is the
ability to prevent damage to the liver. Hepatotoxicity implies
chemical-drive liver damage. Liver is the main organ
involved in the metabolism. The liver damage ranging from
subclinical Jaundice hepatitis to necro-inflammatory
hepatitis, cirrhosis, and carcinoma has been proved to
associate with the redox imbalance and Oxidative Stress
(OS). The synthetic drugs have been implicated in causing
liver injury, and it is the most common reason for the drugs to
be withdrawn from the market, such as Troglitazone,
Bromfenac, Trovafloxacin, Ebrotibine, Nefazodone, and
Ximedagatran etc. ¥

Mechanism of liver damage is that many chemicals damage
mitochondria. Its dysfunction releases excessive amounts of
oxidants which in turn damages hepatic cells. Activation of
some enzyme in the cytochrome p-450 system such as
CYP2EL1 also leads to oxidative stress. Injury to hepatocyte
and bile duct cells lead to accumulation of bile acid inside
liver. This promotes further liver damage. The
hepatoprotective and antioxidant activities of selected
meditional plants such as Butea monosperma leaf extract.
The flower extract of Butea monosperma has been reported
having liver protecting activity. flavonoids are multi-ring
compounds generally too large to be absorbed by simple
diffusion, As a result, the ability of flavonoids to cross the
lipid-rich outer membrane of small intestine enterocytes is
severely limited. Phytosome meet this challenge- Phytosomes
are improved absorption, enhanced delivery and increased
bioavailability of herbal extracts. Phytosomes exhibit better
pharmacokinetic and pharmacodynamic prfile. Phytosome
technology has been effectively used to enhance the
bioavailability of many popular herbal extract 4],

2. Materials & Methods !

Materials

The BM flower extract was purchased from the AMSAR Pvt.
Ltd., MP, India. All the other chemicals and reagents used in
this study were of AR grade and were purchased from SD
Fine chemicals, Mumbai.

Instruments

Schemadzu UV-vis  spectrophotometry model 1800,
laboratory, PerkinEmer Spectrum 68 FTIR, Dissolution tester
(USP) TDT-08L (Electrolab),

3. Formulation of Phytosomes

Solvent evaporation technique [']

10 g of soya lecithin was dissolved in 25 ml of chloroform.
The mixture was refluxed under mechanical stirrer add drop
wise add 10gm of methanolic fraction of ag. extract of Butea
monosperma prepared by adding 70 ml of methanol kept on a
mechanical stirrer. The mixture was refluxed under stirring
for 5-6 hour, then concentrated and finally dried under
vacuum at 40°C for 48 hours. The resultant Butea
monosperma - phospholipid complex was kept in an amber
colored glass bottle and stored for refrigerator.

4. Evaluation of Phytosome 8101

The phytosomes formulation was evaluated by following

testes:-

1) Solubility study.

2) Entrapment efficiency.

3) Transition temperature (DSC).

4) X-ray diffraction of formulation.

5) In vitro dissolution studies.

6) Fourier transform infrared (FTIR) study to check stability.

7) In vitro radical scavenging activity of phytosomes by
DPPH model.

1) Solubility Study
10ml of solvent in glass containers at room temperature. The
liqguid was agitated for 24 hours on rotator shaker then
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centrifuged for 15 minutes to remove excessive BM extract.
The supernatant was filtered through membrane filter. Then 1
ml of filtrate was mixed with 9 ml of methanol to prepare
dilutions and these samples was measured at wavelength of
271 nm by UV spectrophotometer. The absorbance of
concentration was calculated by using calibration curve.

2) Drug Entrapment Efficiency !

100 mg of pure butea monosperma extract in methanol.
Extract was centrifuged for 40 min at 24°C to separate the
drug in the supernatant from the drug incorporated in the
phytosomes. Concentrations of BM extract in the supernatant
were determined by UV-visible spectrometry at 271nm. The
entrapment efficiency was calculated according to the
following equation:

Total drug — Diffused drug

Percent Entrapment = x 100

Total drug

3) Transition temperature [

The transition temperature can be determined by differential
scanning calorimetry (DSC). 2 mg of the sample in the
aluminum pans and heated at the 5 °C /min, a temperature
range of 20°C to 300°C under nitrogen atmosphere of flow
rate 30ml/min.

4) X-Ray Diffraction Studies

Butea monosperma —pospolipid complex was evaluated in by
powder x-ray diffractometry. The XRD spectra compared
with crystallinity. A Philips 1710 X-ray Diffractometer
(XRD) with a copper target and nickel filter was used to
obtain XRD result for the sample. The XRD pattern of each
sample was measured from 10 to 50 degrees.

5) In vitro Dissolution Studies %]

In vitro dissolution studies were performed using USP XXIII
Dissolution test apparatus Il (basket type). weighed sample of
phytosomes was taken into 900 mL of 0.1 N HCI, pH 1.2,
maintained at a temperature of 37°C + 0.5°C and stirred at a
speed of 50 rpm. At different time intervals, a 5 ml of the
sample was withdrawn and sink condition they can
maintained. After 2 hr’s same procedure was repeated into
phosphate buffer 6.8 pH. The collected samples were filtered
using Whatman filter paper and analyzed at Amax 271 nm
using a UV-Visible spectrophotometer against 0.1N HCI and
phosphate buffer 6.8 pH as blank. The result measure with
the mean of three values.

6) In vitro radical scavenging activity of phytosomes by
DPPH model 29

DPPH is free radical they can accept an electron to form
stable diamagnetic molecule. DPPH is efficient radical trap is
strong inhibitor of mediated polymerization.

Procedure

1) To give clean and dry test tube contain methanol to make
final volume 3 ml, 50 pl of DPPH reagent was added with
microsyringe and mixed thoroughly.

2) The intial absorbance was measured at 517 nm using UV
spectrophotometer.

3) The solutions were mixed, allowed to stand for 4min at
room temperature and final absorbance was measured at
517nm.

4) The methanolic solution of ascorbic acid (0.5 mg / ml)
was added in the range of 5 — 25 pl as positive control.
The % reduction in absorbance was calculated from the
intial and final absorbance. 50% reduction in absorbance
they can be measured.

Drug-exicipient compatibility studies 13!

The physicochemical compatibility between mixture and of
drug and polymer used in the research ware carried out by
infrared spectral studies using fourier transform infrared
spectrophotometer. Graph they can be plotted by using KBr
dispersion method. The comparisons of the substance and the
drug. Thus the infra-red data is helpful to confirm the identity
of the drug and to detect the interaction of the drug with the
polymer.

5. Formulation of Loaded Drug in Capsules [*4

Table 1: Formulation table of capsule

S. No Ingredient name Concentration (Mg)
1 BM Phytosome 241.241
2 Dicalcium phosphate dehydrate 84.759
3 Microcrystalline cellulose 47.0
4 Croscarmellose sodium 23.0
5 Talc 2.0
6 Magnesium stearate 2.0

By using these ingredients granules were prepared by dry
granulation method and capsules were filled manually.

Evaluation of drug loaded in capsule form-

i) Uniformity of weight 14

Accurate weighed of 20 capsule average weighed was
determine then % deviation calculate. As per IP limit average
wt not more than 300 mg it show 7.5% deviation and less
than 300mg it show 10% deviaton.

ii) Content uniformity (24

30 capsules are given, 10 of which were assayed. The
requirement met if 9 of 10 are within specified potency range
of 85 to 115% and tenth is not outside 75 to 125%. If more
than 1, but less than 3 of first 10 capsules fall outside the 85
to 115% limits, the reaming 20 are assayed. The requirements
are met if all 30 capsuls are within 75 t0125% of the
specified potency range, and not less than 27 of the 30 are
within the 85 to 115% range.

6. Result and Discussion

UV Spectroscopic Method for the Estimation of Butea
Monosperma Flowers Extract

Caliberation curve of butea monosperma flower extract was
determine with 20,40,60,80,100 ppm concentration they can
prepred, the wavelength selected for 271nm, the absorbance
value were plotted against concentration to obtain the
standard caliberation curve.
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Table 2: Calieration curve of flower extract. given in literature. The entrapment efficiency are given in
Conc (pg/mL) Absorbance at 271nm. following table-
20 0.162 _ - . ,
20 0.261 Table 3: Entrapment efficiency of various formulations.
60 0.431 S. | Formulation | Ratio of extract and Entrapment
80 0.587 No. No soya lecithin efficiency(w/w)
100 0.686 1 F1 1:0.8 90.72
2 F2 1:1 94.55
calibration curve 3 F3 112 94.88
08 y= Uégﬂ_ﬁgggg-zﬂﬂl Ratio 1:1.2 was best result they can selected for final formulation
§ 06 8. Evaluation of Phytosome Extract
z s 1) Solubility Study 29!
s The solubility they can performed in BUTEA
202 MONOSPERMA methanolic fraction, phospholipid complex
and lipid physical mixture in solvent like chloroform by
0 following table-
0 20 40 60 80 100 120
Conc (ng/mL) Table 4: Solubility Study of phytosomes in chloroform
Fig 1: caliberation curve of butea monosperma flower Time (hr) | UV abs at 271 nm [Slope [Intercept| pg/ml |mg/ml
Fraction 0.166 0.006 | 0.013 25,5 |0.0255
7. Preparation of Phytosomes Complex 0.54 0.006| 0.013 |[87.83333|0.087
Formulation of phytosome they can prepare in three different Physical
ratio 1:0.8,1:1,1:1.2. standard ratio selected for 1:1 ratio mixture 0.17 0006| 0.013 126.16667)0.026
0.1
0.09
0.08
-~ 0.07
£ 006
3 005
g 0.04
0.03
0.02
0.01
0 - . ;
fraction Complex physical mixture
(=mg/ml 0.025 0.087 0.026

Fig 2: Solubility Study of phytosomes in chloroform

2) Differential Scanning Calorimetry
DSC thermogram were obtained to describe the physical state

of drug and polymer and also to detect the interaction
between drug and polymer in capsule formation.

DscC H Temp
W Thermal Analysis Result c
162.47 Start 238.20 C
— Start 2s003c St 6247 C o 24016 C - 300.0
\ N ..
0.00- \ End 26980c = 1ro.c8 C poak ome o
\ Peak 167.83 C eal x
\ Peak 263.00 C © Oret .05 o
O t 163.71 C nse .
\ Onset 250.38 C nse e ke o
ndset X
\\ Endset 269.01 C Endset 171.16 C o
\ - Heat -6.84mJ
200 \ Heat 2762my  Heat g'zggf 1347
AN -5.423/9 Pty FAeighi 082 mw
N " i -0. el -0.32m
N Heigh _1.35mw Height 0.28 mW. g
\ Start 199.41-C [Temp Program] 1 200.0c
\ Start Temp 100.0 .
-4.00- \ End 20043 C Temp Rate Hold Temp Hold Time
\ Peak 204.16 C [C/min] [C] [ min ]
File Name: complexta 20.00 300.0
Detector: DSC60 Onset 199.14 € \
Acquisition Date 12/04/18 \ Endset 97.52 C / \L\,,/“‘
Acquisition Time 11:59:24 \ / |
6.00- Sample Name: complex \ Heat -5.16mJ / |
. Sample Weight:  5.100[mg] \ -1.01J/g A/ “
Annotation: U\ Height -0.26 MW / Va
\, / \/ —
\‘\\ A /’/ —
- ) N complextad Temp - 100.0C
-8.00- ) ) complextad DSC
0.00 5.00 10.00
Time [min

Fig 3: DSC of Complex
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DsC H Temp
W Thermal Analysis Result :
200 File Name: extract .tad +300.0C
[Temp Program] Detector: DSC60
Start Temp 100.0 . Acquisition Date 12/04/18 i )
Temp Rate Hold Temp Hold Time Acquisition Time 11:39:34 il /
[C/min] [ C ] [ min ] Sample Name:  extract n/
20.00 300.0 0 Sample Weight: 5.020[mg] I/
0.00- Annotation: JARY)
////
a\ A /
\\\ // /—//J/'
\ / \ ~
2.000 \ /
N\ - “ e - 200.0c
_— |/
I — Start 21093 C [l
End 293,65 C “ Start 27342 C
400 ok 21509 C f End 28142 C
Onset 21191 C | Peak 276.75 C
. Endset 22140 C i Onset 27394 C
extract .ta Temp ‘ | Endset 281.12 C
extract .tad” DSC Heat -87.36 mJ ‘ ‘\
6.001 -17.40 J/g I Heat 14.80 mJ
Height  -520mwW | 2.95J/g 1 400.0¢
' Height 1.42 mW
0.00 5.00 70.00
Time [min

Fig 4: differential scanning calorimetery of extract BM

Table 5: DSC Data of soya lecithin, BM extract and complex

Sample OP éEt ;le%g Major peaks °C
Soya lecithin | 193.55 1 206.66
BM extract | 210.93 2 215.09, 276.75
Complex 199.41 3 204.16, 239.89, 263.00,

239.89°C might be as a result of phase transition from gel to
liquid crystalline.

3) X-ray diffraction of formulation [

The crystalline pattern of drug they can determine by x —ray
diffraction technique. The crystalline nature of the drug was
demonstrated by the characteristic XRD pattern with peaks

The peak at 204.16°C could be due to hot melt movement of appearing at 14.5, 14.9, 15.7, 16.8, 17.8, 18.6, 20.6, 22.1,
polar head group of soya lecithin. The second peak at 22.8,26.3,26.8,29.2,32.2 and 33.1 0 value.

1600
1400
,, 1200
1000
§ 800
600

© 400
200

0

20 30 40 50
THETA

Fig 5: X-ray diffractogram of Butea monosperma extract.

4) In Vitro Dissolution Studies of Phytosomes [8]

prepare with conc in 0,2,4,6,810,12ppm at 271

Absorbance of phytosome in phosphate buffer ph 6.8 was nmwavelength. The regression coefficient was found.
06 y = 0.0394x - 0.0026

§ 05 Rz =10.9968
é 04
803
% 0.2
g o1

0

0 2 4 6 8 10 12 14
CONCENTRATION (ug/ml)

Fig 6: Standard graph of phytosomes in phosphate buffer pH 6.8
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Table 6: In vitro dissolution study in 6.8 pH phosphate buffer

Time | Abs slope | intercept pg/ml pg/ml *10 | pg/900ml mg/ml % Release
0 0 0.039 0.002 0 0 0 0 0
135 0.071 | 0.039 0.002 1.769231 17.69231 15923.08 15.92308 6.600485
150 0.092 | 0.039 0.002 2.307692 23.07692 20769.23 20.76923 8.609329
165 0.121 | 0.039 0.002 3.051282 30.51282 27461.54 27.46154 11.38345
180 0.139 | 0.039 0.002 3.512821 35.12821 31615.38 31.61538 13.10531
195 0.173 | 0.039 0.002 4.384615 43.84615 39461.54 39.46154 16.35772
210 0.188 | 0.039 0.002 4.769231 47.69231 42923.08 42.92308 17.79261
225 0.264 | 0.039 0.002 6.717949 67.17949 60461.54 60.46154 25.06271
240 0.334 | 0.039 0.002 8.512821 85.12821 76615.38 76.61538 31.75886
255 0.409 | 0.039 0.002 10.4359 104.359 93923.08 93.92308 38.9333
270 0.469 | 0.039 0.002 11.97436 119.7436 107769.2 107.7692 4467285
285 0.524 | 0.039 0.002 13.38462 133.8462 120461.5 120.4615 49.93411
300 0.584 | 0.039 0.002 14.92308 149.2308 134307.7 134.3077 55.67366
315 0.603 | 0.039 0.002 15.41026 154.1026 138692.3 138.6923 57.49118
330 0.638 | 0.039 0.002 16.30769 163.0769 146769.2 146.7692 60.83926
345 0.687 | 0.039 0.002 17.5641 175.641 158076.9 158.0769 65.52656
360 0.724 | 0.039 0.002 18.51282 185.1282 166615.4 166.6154 69.06595
80 6) In Vitro Radical Scavenging Activity of Phytosomes
By Dpph 2]
% 60
= 40 Table 7: In Vitro free radical scavenging activity of phytosomes by
‘I —o—% Release DPPH
52 Abs. of abs of S .
0 - conc DPPH test inhibition % inhibition
0 100 200 300 400 5.00 0.648 0.402 0.37963 37.96296
Time (min) 10.00 0.648 0.358 0.447531 44.75309
Fig 7: Graph of in vitro dissolution study in 6.8 pH phosphate buffer 5888 8212 8223 828232; gggggi?
of phytosmes 4000 | 0.648 0.297 0.541667 54.16667
In vitro dissolution_ study_ indicated that the phytosomes had 28:88 8:212 8:123 09'77603281869 ;g:géggg
extended release dissolution patterrn. The phytosomes show 20.00 0.648 0127 0.804012 80.40123
of 6 hr. 80.36 % release. 80.00 | 0.648 0.087 0.865741 86.57407
90.00 0.648 0.057 0.912037 91.2037
5) Fourier Transform Infrared (Ftir) Study To Check 100.00 0.648 0.018 0.972222 97.22222
Stability
120 y=0.613x+ 37.00
Rt =0.973
Eg; 100
= ?EE c &0
76 20
W0 e wo  mbo_ oo @0 in o o
20.00 40,00 50,00 20.00 10000  120.00
Fig 8: Split FTIR spectra of BM extract and complex con. (ug/ml)

The IR peaks were matching which indicated that drug
remained same in the complex and did not change the
structure.

Fig 9: In Vitro free Radical Scavenging Activity of Phytosomes by
DPPH
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9. Evaluation of Loaded Drug in Capsules
1) In Vitro Dissolution Test for Phytosomes Dosage Form Capsules 223 24

Table 8: In Vitro Drug release of phytosomes capsule in 6.8 pH phosphate buffer

Time | Abs | slope | intercept pg/ml pg/ml *10 | pg/900ml mg/ml % Release
0 0 0.039 0.002 0 0 0 0 0
135 | 0.068 | 0.039 0.002 1.692308 | 16.92308 | 15230.77 | 15.23077 | 6.313508
150 | 0.083 | 0.039 0.002 2.076923 | 20.76923 18692.31 | 18.69231 7.748396
165 | 0.128 | 0.039 0.002 3.230769 | 32.30769 | 29076.92 | 29.07692 | 12.05306
180 | 0.146 | 0.039 0.002 3.692308 | 36.92308 33230.77 | 33.23077 13.77493
195 | 0.167 | 0.039 0.002 4.230769 | 42.30769 38076.92 | 38.07692 15.78377
210 | 0.192 | 0.039 0.002 4871795 | 48.71795 | 43846.15 | 43.84615 | 18.17525
225 | 0.271 | 0.039 0.002 6.897436 | 68.97436 62076.92 | 62.07692 25.73233
240 | 0.345 | 0.039 0.002 8.794872 | 87.94872 79153.85 | 79.15385 | 32.81111
255 | 0.407 | 0.039 0.002 10.38462 | 103.8462 | 93461.54 | 93.46154 | 38.74198
270 | 0.485 | 0.039 0.002 12.38462 | 123.8462 111461.5 | 111.4615 46.2034
285 | 0.527 | 0.039 0.002 13.46154 | 134.6154 | 121153.8 | 121.1538 | 50.22108
300 | 0.593 | 0.039 0.002 15.15385 | 151.5385 | 136384.6 | 136.3846 | 56.53459
315 | 0.624 | 0.039 0.002 15.94872 | 159.4872 143538.5 | 143.5385 59.50003
330 | 0.671 | 0.039 0.002 17.15385 | 171.5385 154384.6 | 154.3846 63.99601
345 | 0.713 | 0.039 0.002 18.23077 | 182.3077 | 164076.9 | 164.0769 68.0137
360 | 0.754 | 0.039 0.002 19.28205 | 192.8205 | 173538.5 | 173.5385 | 71.93572
80 Stabjl_ity Stucjies _ o
Stability studies were carried out on phytosomes containing
» 60 capsules, according to ICH guidelines. The stability studies
3 were carried out at 40°C/75% RH for 30 days. The samples
$ 40 were tested for drug content after 0, 7, 15, 21 and 30 days. In
$ 20 vitro drug release of the capsule 83.51%, uniform drug
content was observed for all capsule (93.5-105.83%).The
0 prepared formuation was stable for storage period.
0 100 200 300 400
Time (min) 10. Conclusion

Fig 10: In Vitro Drug release of phytosomes capsule in 6.8 pH
phosphate buffer.

In Vitro drug release of phytosomes formulation, capsule
showed at the end of 6 hr 83.51 % release. The only
phytosomes showed at the end of 6 hr. 80.36 % relese. Both
results indicated that, there was not much effect of excipient
on phytosomes capsules.

Uniformity of weight
The % deviation was found to be 5.5 %, so it passes
uniformity of weight test as per IP.

Content uniformity

A fundamental quality attribute for all pharmaceutical
preparations is the requirement for a constant dose of drug
between individual capsule. Uniform drug content was
observed for all the capsules (93.5-105.83%) % Drug Content

Table 9

Sampling interval % Drug content
40°C/ 75% RH

0"Day 97.33

7" Day 96.34

15" Day 95.33

21% Day 94.16

30" Day 93.50

The flower of BM extract having liver protecting activity.
shinoda and lead acetate test was found to be positive for
both aqueous extract of BM and methanolic fraction.
Phytosome study they can increases therapeutic efficacy,
decrease the frequency of administration. Phytosome
formulated with solvent evaporation method. The different
formulation prepare 1:0.8,1:1,1:1.2 ratio. The best formulaton
selected ratiol:2 for final formulation. In vitro dissolution
study of phytosome extended release pattern show 6hr, 80.36
release. The synergistic effect determined by free radical
scavenging activity of BM —phytosome using DPPH model.
In conclusion, phytosome successfully prepared and
encapsulated.it show extended release pattern with inhanced
free radical scavenging activity. Butea monosperma drug
shows hepatoprotective activity as well as they are
traditionally used in the treatment of diabetes.
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