

mailto:anjanab2210@gmail.com
mailto:mohanlalkori@gmail.com




by ultra centrifugation at 15,000 rpm for 20 minutes.
Supernatant and sediment were separated out. Volumes of the
supernatant and sediment were measured. Sediment was
diluted with distilled water up to 5 ml. The unentraped and
entrapped drug contents were analyzed by estimating drug in
supernatant and liposomes (sediment) by spectroscopic
method?®.

Transmission electron microscopy

Surface morphology was determined by TEM, for TEM a
drop of the sample was placed on a carbon-coated copper grid
and after 15 minutes it was negatively stained with 1%
aqueous solution of phosphotungustic acid. The grid was
allowed to air dry thoroughly and samples were viewed on a
transmission electron microscopy (TEM Hitachi, H-7500
Tokyo, Japan)®.

Preparation of gels

Preparation of carbopol gel base

0.5 g Carbopol 934 was weighed and dispersed in distilled
water with mild stirring and allowed to swell for 24 hours to
obtain 0.5% gel. Later 2 ml of glycerin was added to for gel
consistency.Preservatives also added to it. Similarly 1 and 2%
carbopol gels were prepared ',

Preparation of liposomal gels

1g of liposome formulation was dissolved in 10ml of ethanol
and centrifuged at 6000 rpm for 20 minutes to remove the
unentrapped drug. The supernatant was decanted and
sediment was incorporated into the gel vehicle®.

The incorporation of the tazarotene loaded liposomes
(equivalent to 0.1%) and direct incorporation of hydroquinone
(4%) into gels was achieved by slow mechanical mixing at 25
rpm (REMI type BS stirrer) for 10 minutes. The optimized
formulation was incorporated into three different gel
concentration 0.5, 1 and 2% w/w.

Evaluation of gels

Determination of pH

Weighed 50 gm of each gel formulation were transferred in

10 ml of beaker and measured it by using the digital pH
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meter. pH of the topical gel formulation should be between 3—
9 to treat the skin infections®,

Spreadability

A modified apparatus suggested was used for determining
spreadability. The spreadability was measured on the basis of
slip and drag characteristics of the gels. The modified
apparatus was fabricated and consisted of two glass slides, the
upper one was fixed to a wooden plate and the lower one was
attached by a hook to a balance. The spreadability was
determined by using the formula: S=ml/t, where S, is spread
ability, m is weight in the pan tied to lower slide and t is the
time taken to travel a specific distance and | is the distance
traveled. For the practical purpose the mass, length was kept
constant and‘t” was determined. The measurement of
spreadability of each formulation was in triplicate and the
average values are presented.

Measurement of viscosity

The viscosity of gels was determined by using a Brook Field
viscometer DV-II model. A T-Bar spindle in combination
with a helipath stand was used to measure the viscosity and
have accurate readings.

Selection of spindle

The goal was to obtain a viscometer dial or display (% torque)
reading between 10 and 100, the relative error of
measurement improves as the reading approaches 100.
Spindle T 95 was used for the measurement of viscosity of all
the gels.

Spindle immersion

The T —bar spindle (T95) was lowered perpendicularly in the
centre taking care that spindle does not touch bottom of the
jar.

Measurement of viscosity

The T-bar spindle (T95) was used for determining the
viscosity of the gels. The factors like temperature, pressure
and sample size etc. which affect the viscosity were
maintained during the process. The helipath T- bar spindle
was moved up and down giving viscosities at number of

points along the path. The torque reading was always greater
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than 10%. Five readings taken over a period of 60 sec. were
averaged to obtain the viscosity.

In-vitro diffusion study

An in-vitro drug release study was performed using modified
Franz diffusion cell. Dialysis membrane (Hi Media,
Molecular weight 5000 Daltons) was placed between receptor
and donor compartments. liposomal gel equivalent to 1 mg of
Tazarotene was placed in the donor compartment and the
receptor compartment was filled with phosphate buffer, pH
6.8 (24 ml). The diffusion cells were maintained at 37+0.5 °C
with stirring at 50 rpm throughout the experiment. At
different time interval, 5 ml of aliquots were withdrawn from
receiver compartment through side tube and analyzed for drug
content by UV Visible spectrophotometer * *°.

Stability studies

Optimized formulations of tazarotene and hydroquinone
loaded liposomes gel was subjected to accelerated stability
testing under storage condition at 4 + 1°C and at room
temperature 25 + 1°C. Both formulations were stored in screw
capped, amber colored small glass bottles at 4 + 1°C and 25 £
1°C. Analysis of the samples were characterized for vesicle
size and drug content after a period of 7, 14, 21 and 28 days.
Effect of storage temperature on vesicle size

Subsequent change in vesicle size of the formulations stored
at 4+1°C and 25 + 1°C was determined using a Zetasizer
(Malvern Instrument, UK) after a period of 7, 14, 21 and 28
days.

Effect of storage temperature on drug content

After storage for a specified period of time of 7, 14, 21 and 28
days, the drug content of both the formulations was
determined. Drug content in liposomes gel was determined
spectrophotometrically to indirectly estimate the amount of
drug entrapped in liposomes gel.

Results and discussion

Preparation of liposomes was based on Taguchi design and
was found to be well suited and sound approach to obtain

stable liposome formulation for anti-bacterial drugs. Variables
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such as amount of phospholipid, amount of stabilizer have a
profound effect on the vesicle size and entrapment efficiency.

Drug encapsulated liposome was prepared by hot method
technique and lipid film hydration technique. Vesicular
carriers were characterized for drug entrapment efficiency,
vesicle size, and in-vitro diffusion study. Vesicular size and
drug entrapment efficiency of the optimized liposomes were
found to be 180.4 nm and 69.10% respectively. In-vitro
diffusion study demonstrated that the drug diffused from
liposomal gel and conventional marketed gel was found to be
98.12%, in 12 hrs.98.58% in 30 min. respectively.

Cholesterol may be included to improve bilayer
characteristics of liposomes, increasing the microviscosity of
the bilayers which in turn reduces the permeability of the
membrane to water soluble molecules. This also results in the
stabilization of the membrane and increase in the rigidity of
the vesicles.

In the penetration enhancing mechanism, after application of
vesicles, changes in the ultra structures of the intercellular
lipids were seen suggesting a penetration enhancing effect. In
vesicle adsorption to and/or fusion with the stratum corneum
the vesicles may adsorb to the stratum corneum surface with
subsequent transfer of drug directly from vesicles to skin or
vesicles may fuse and mix with the stratum corneum lipid
matrix, increasing drug partioning into the skin. Liposomes
have been reported to invade the skin intact and go deep
enough to be absorbed by the systemic circulation.

Stability studies performed for optimized liposomal gel
formulations indicate that prepared gel formulations have
more stability at freezing temperature than at room
temperature. Therefore product should be stored at low
temperatures  (2-8 °C). The prepared liposomal gel
formulations exhibit superior stability thereby increasing its
potential application in transdermal delivery systems.

Table: 1 Composition of liposome on the basis of regular

2% design
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Stirri o]
o Chole o2
Ru Lecithin ng o
B. No strol = o7
n (mg) Speed i o6
(mg) 5 ==
(rpm) i os]
1 TL1 100 20 200 — /
2 TL2 100 50 200 ::150100 Ll g e T g
Zeta Potential (mV)
3 U &’ 20 - Fig. 1: Results of zeta potential
4 U 2 20 0 Fig. 2: Results of particle size
5 TL5 200 50 200 Table 3: Composition of optimized formulation of
6 TL6 100 20 100 liposomes
7 TL7 100 50 100
8 TLS 200 50 100 Formulation Lecithin Cholesterol | Steering
Code (mg) (mg) Speed
Table: 2 Evaluations of liposomal formulations of regular 23 (rpm)
designs TL6 100 20 100
Formulation | Vesicle | Zeta Potential Entrapment
size (mv) efficiency
(nm) (%)
TL1 165.3 -32.1 56.73+0.73
TL2 256.7 25.9 55.43+1.48
TL3 478.3 26.5 60.11+0.82
TL4
18.7 62.52+2.21
405.1
TL5 552.8 -32.8 64.87+1.54
TL6 180.4 -375 69.10+1.52 > 3 i
TL7 3193 29.2 66.27+2.00 Fig. 3: TEM image of optimized formulation of liposome
L8 800.2 30.4 65.79+1.12
Table 4: Results of evaluation of liposomal gel
] = formulations
= ool :::: Drug content pH | Spreada | Viscosi
§ - . (%) bility ty
* L Code (Gm.cm/ | (cps)
°F;.1 Tty e T e T doe 10«;’:01: SEC.)
Dlameter (nm) Tazarote | Hydroqu
ne inone
LF1 | 95.2542.2 | 98.25+3.2 | 7.24#0. | 10.45+0. | 1870+
4 4 024 075 25
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LF2 | 98.15+1.2 | 99.15+2.2 | 7.0+0. | 12.32+0. | 1895+
8 8 035 042 33

LF3 | 97.75+2.1 | 98.75+2.4 | 7.1+0. | 11.75+0. | 1875+
2 6 045 049 21

*Average of 03 readings

Drug content from liposomal gel was found to

follow the order LF2>LF3> LF1. In drug release study it was

observed that the maximum drug release rate was shown in

case of LF2 liposomal gel formulation. On the basis of results

LF2 was selected as optimized gel formulation based in the

drug release and other attributes viz pH,viscosity and

Spreadability which was found to be optimum for LF2.

Table 5: In-vitro drug release data for Tazarotene

Marketed Formulation

Log
Log Cumul

.| Squar Cumul . Cumul

Ti Lo . Cumul | ative .

e root ative* . ative
me g ative* %

of % %
(mi . Ti % Drug

Time( Drug ] Drug

n) P C Drug Remai )

h) Release ) Remai

Release | ning )

ning

5 | 2236 | 0.6 | 33.56+0 | 1526 | 66.44+ | 1.822
99 12 1.58

10 | 3.162 | 1.0 | 55.45+0 | 1.744 | 4455+ | 1.649
00 A4 1.34

15 | 3.873 | 1.1 | 68.98+0 [ 1.839 | 31.02+ | 1.492
76 .25 1.08

20 | 4472 | 1.3 | 88.98+0 [ 1.949 | 11.02+ | 1.042
01 21 0.04

25 | 5.000 | 1.3 | 95.45+0 | 1.980 | 4.55+0. | 0.658
98 .23 02

30 | 5477 | 1.4 | 9858+0 | 1.995 | 1.22+0. | 0.086
77 21 02

*Average of three readings

Table 6: In-vitro drug release data of optimized batch LF2

for hydroquinone

Squa Log Log
Cumul Cumul
re ) Cumul . Cumul
) ative* . ative )
Time | root ative* ative
) Log % %
(min of ) % %
] Time Drug Drug
) Time Drug | Drug
Releas Remai )
(h)1/ Releas . Remai
e ning .
2 e ning
5 2.236 | 0.698 | 22.25+ | 1.347 77.75 1.890
0.45
10 | 3.162 1 50.45+ [ 1.702 49.55 1.695
0.21
15 3.872 | 1.176 | 65.54% 1.816 34.46 1.537
0.14
20 | 4.472 | 1.301 | 80.12+ | 1.903 19.88 1.298
0.15
25 5 1.397 | 90.45+ | 1.956 9.55 0.980
0.21
30 | 5477 | 1477 | 98.89+ [ 1.995 1.11 0.045
0.56
*Average of 03 readings
; 125
E 139
=
o ” /('
;u )
2 0
% -10 35 10 20 30 40
Time (Min.)

Fig. 4: In-vitro drug release data of optimized batch LF2
for hydroquinone
Table 7: In-vitro drug release data optimized batch LF2

for tazarotene

Ti | Squar | Lo | Cumula Log Cumul Log
me [ eroot | g | tive*% | Cumul | ative | Cumul
(h) of Ti Drug ative % ative
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Time( | me | Release % Drug % 7 168.5 175.8
h)Y? Drug | Remai | Drug 14 168.2 179.4
Releas ning Remai 21 168.2 183.7
e ning
28 168.5 187.2
1 | 1.000 | 0.0 | 23.450+ | 1.370 | 76.550 | 1.884 -
*Average of 03 readings
00 0.15
Table 9: Effect of storage temperature on the % drug
2 | 1414 | 0.3 | 35450+ | 1.550 | 64.550 | 1.810 .
content of Tazarotene loaded liposomal gel LF2
01 0.14
+
3 | 1732 | 0.4 | 50.450+ | 1.703 | 49.550 | 1.695 Time Drug Content (%)
77 0.25
(Days) 4.0t1°C 28+ 1°C
4 | 2.000 | 0.6 | 63.450+ | 1.802 | 36.550 | 1.563
0 99.181 £ 0.020 98.182 + 0.020
02 0.14
7 98.864+0.124 98.102 +0.123
6 | 2.449 | 0.7 | 75.450+ | 1.878 | 24.550 | 1.390
14
78 015 98.426+ 0.256 98.012 + 0.458
§ | 2828 | 0.0 | 84560 | 1.927 | 15.440 | 1.189 21 08 TR 0.428 gl 4 + 0.754
03 0.36 28 98.954 + 0.411 96.425 + 0.412
12 | 3.464 | 1.0 | 98.120+ | 1.992 | 1.880 | 0.274 *Average of 03 readings
79 0.45 Table 10: Effect of storage temperature on the % drug

*Average of 03 readings content of Hydroquinone loaded liposomal gelLF2

Time Drug Content (%)

“ 129 (Days) 4.0 £1°C 25+ 1°C

% 10 M/H_{ 0 99.211+ 0.010 98.125+ 0.010
F. 50 i 7 98.621+ 0.0112 98.101+ 0.112
& T A 14 98.321% 0.143 98.011% 0.323
*E ;- '2 21 98.012+ 0.322 98.012+ 0.643
—g 8 28 98.824+ 0.312 97.324+ 0.334
a 3 20 2 L 13 *Average of 03 readings

Time (Hrs.) Stability of optimized ( 1% w/W LF2) liposomal gel

Fig. 5: In-vitro drug release data optimized batch LE2 for containing drugs was carried out for 4 weeks at 4.0 + 1°C and

25 + 1°C ( room temperature). Responses obtained for
tazarotene

Table 8: Effect of storage temperature on the vesicle size different parameters for liposomal gel during stability period.

of drug (Tazarotene) loaded liposomal gel LF2 Liposomes were found to be reasonably stable in terms of

aggregation, fusion and/or vesicle disruption tendencies, over

Time Average Vesicle Size (nm)
(Days) the studied storage period. From results it can be concluded
y 40x1°C 28 £ 1°C
that at room temperature and freeze temperature there was
0 168.3 168.2 slight decrease in % entrapment efficiency which is

insignificant and also an increase in vesicle size was observed
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for the optimized batch at 25 + 1°C.Thus is due to the fact that
a higher temperature the vesicle tent to collide with each other
due to increase in the mean kinetic energy and as result they
fuse with each other resulting in the increase in the size.
During collision, fusion and reformation of the vesicles there
is loss of slight amount of the drug because of the bilayer
disruption and hence very less or insignificant loss of drug
occurs. Result suggests that keeping the liposomal product in
refrigeration conditions minimizes stability problems of
liposomal gel and hence the best suited temperature for
liposomal gel is 4.0 £ 1°C.

Antibacterial activity of liposomal gel

Bacterial cultures: For the studies of antibacterial
effect of antibacterial gel formulation, MCC bacterial strains
procured from Microbial Culture collection (MTCC),
National Centre for Cell Science, Pune, Maharashtra, India.
The lyophilized cultures of bacterial strain upon culturing in
nutrient broth for 24 hours at 37°+0.5 ° C in an incubator
resulted into turbid suspension of activated live bacterial cell
ready to be used for antibacterial study. Stored in refrigerated
conditions at 4°C as stock culture to be used for further
experimentation.

Antibacterial studies: The lawn cultures were
prepared with the pathogenic bacterium used under present
study by plating the culture onto the solidified agar plates
under aseptic hood and potential of the anti bacterial
liposomal gel formulation against the bacterium was studied
at the concentration of 25, 50 and 100 pg/ml using disc
diffusion method.

Antibacterial activity: Anti bacterial activity of the
developed formulation was studied evaluated through zone of
inhibition study by applying the optimized Liposomal gelat
three different concentration (25, 50 and 100 pg/ml) and these
were compared with marketed Tazarotene gel at same
concentration. The results of anti-bacterial activity are shown
in Table (Yang et al., 2009)
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Table 11: Antibacterial activity of Marketed and

optimized gel formulations against Propionibacterium

acnes

Sample Zone of Inhibition (mm)
25ug/ml | 50 pg/ml 100pg/mli

Marketed Gel 15+0.22 20+0.12 22+0.11

Liposomal  Gel | 18+0.12 24+0.10 26+0.20

(LF2)

In present work, liposomal, and marketed gels showed

antibacterial activity against Propionibacterium acnes with

maximum zone of inhibition lying after 24 hours in the range
of 18 to 26 mm (Figure ).

Figure 6: Photograph showing antibacterial activity

Liposomalgel showed greater percentage of inhibition of
microbial infection against Propionibacterium acnes- On
comparison of formulated gels with marketed gel of
Tazarotene, Liposomal gel showed greater percentage of
inhibition of bacterial infection against Propionibacterium
acnes. This may be due to the fact that the liposomal gel
released the drug in more efficient manner.

Results of In - Vivo anti acne activity

Table 12: Effect of Clindamycin (standard), formulation I
& Il on acne

Mean Thickness +
SEM(excised skin)

Sr.No Group
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)
~LL
1 Normal 1.18 +0.09
2 Clindamycin 0.30+0.097
3 Formulation | (Marketed 0.65 +0.06
formulation)
4 Formulation 11 0.45+0.06
(Liposomal gel)

Values expressed as mean + SEM'P<0.05, “P<0.01, ™

P<0.001 as compared to normal

Acne Induction Standard Drug

Formulation 11

Formulation |

Figure 7: Photo Plates of In - Vivo anti acne activity
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Acne Induction Standard Drug

Formulation 11

Formulation |

Figure 8: Photo Plates of In - Vivo anti acne activity

(after treatment)

Conclusions

Overall results obtained during this work have shown that
liposomes could prove interesting carrier for tazarotene in
combination with hydroquinone for topical delivery, when
appropriate formulations are used. Effectiveness of drug
would be increased with liposomal system. Tazarotene in
combination with hydroquinone molecules could be
successfully entrapped in liposomes with reasonable drug
loading. These findings have been seen to support the

improved and localized drug action in the skin, thus providing
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a better option to deal with skin-cited problems. Hence from
results obtained it can be concluded that liposomal gel
containing tazarotene in combination with hydroquinone has

potential application in topical delivery.

References

1. Mozafari M.R., 2005. Liposomes: An overview of
manufacturing techniques. Cellular and Molecular Biology
Letters. 10(4), 711 — 719.

2. Egbaria K., Weiner N., 1990. Liposomes as a topical drug
delivery system. Advanced Drug Delivery Reviews. 5 (3),
287-300.

3. Gulati M., Grover G., Singh S., Singh M., 1998.Lipophilic
drug derivatives in liposomes. International Journal of
Pharmaceutics. 165(2), 129-168.

4. Schmid M.H., Korting H.C., 1996. Therapeutic progress
with topical liposome drugs for skin disease. Advanced Drug
Delivery Reviews. 18(3), 335-342.

5.Lauer A.C., Ramchandran C., Linda L. M., Niemiec S.,
Weiner N.D., 1996.Targeted delivery to the pilosebaceous
unit via liposomes. Advanced Drug Delivery Reviews. 18(3),
311-324.

6. Samani S.M., Montaseri H., Jamshidnejad M.,
2009.Preparation and evaluation of cyproterone acetate
liposome for topical drug delivery. Iranian Journal of
Pharmaceutical Sciences. 5(4), 199-204.

7. Mansoori M.A., Jawade S., Agrawal S., Khan M.1., 2012.

Formulation development of ketoprofen liposomal gel.
Journal of Pharmaceutics and Cosmetology.2 (10), 22-29.
8. Nagarsenker M.S, Joshi A.A., 1997. Preparation
characterization and evaluation of liposomal dispersions of
lidocaine. Drug Development and Industrial Pharmacy. 23
(12), 1159-1165.

9.Nagarsenker, M.S., Tantry J.S., Shenai H., 1997.Influence
of hydroxypropylb-cyclodextrin on the dissolution of
ketoprofen and irritation to gastric mucosa after oral
administration in rats. Pharmacy and Pharmacology
Communication. 3 (9), 443-445.

International Conference on
Contemporary Technological Solutions towards fulfilment of Social Needs

10. Jung B.H., Chung S.J., 2002.Proliposomes as prolonged
intranasal drug delivery systems. STP Pharma Science..12
(1), 33-38.

11. Katare O.P., Vyas S.P., Dixit V.K.., 1991. Proliposomes
of indomethacin for oral administration. Journal of
Microencapsulation. 8 (1), 1-7.

12. Patel V.B., Misra A.N., Marfatia Y.S., 2001. Preparation
and comparative clinical evaluation of liposomal gel of
benzoyl peroxide for acne. Drug Development and Industrial
Pharmacy. 27 (8), 864-870.

13. Bhalaria M.K., Naik S., Misra A.N., 2009. Ethosomes: A
novel delivery system for antifungal drugs in the treatment of
topical fungal diseases. Indian Journal of Experimental
Biology. 47 (5), 368-375.

14. Mallesh K., Bari M.A., Diwan P.V., 2011. Estimation of
prednisolone in proliposomal formulation using rp-hplc
method. International Journal of Research in Pharmaceutical
Biomedical Sciences .2(4), 1663-1669.

15. Chen Q.1., Huang Y.U., Gu X.Q., 1997. A study on
preparation of proliposomes by spray drying method. Journal
of. Shenyang Pharm Univ. 1(4), 166-9.

Aug-2018, Page 74



