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Abstract

Curcumin (Turmeric) is an ancient plant used medicinally from many decades. “Indian Saffron” is
another name of Turmeric. About 100 components have been isolated and main constituent is volatile oil
having turmerone and other coloring agents which is curcuminoids. Liposome means “Lipid body” and
their size ranges from 25-5000 nm. As the water solubility of curcumin is very low, so it stays in the body
for short period of time and because of this we have to administer more amount of drug which leads to the
toxicity in the body. To overcome this problem, curcumin vesicular formulation (liposome) was
prepared, by using thin film hydration method, which is having high solubility in oily phase and the
amount of drug added was less as compared to traditional dosage form. The prepared formulation can be

used for Dry eye, Cataract, AMD, Glaucoma, Diabetic retinopathy, Iris iritis.
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INTRODUCTION

Eye anatomy and physiology: The organ of sense of sight is eye found in orbital cavity
abounding with optic nerves. Eye has spherical shape, diameter is about 2.5 cm (1 inch) and it is
protected with the help of fats along with bony walls of orbit [1]. It is often compared with
camera and out of five senses it is utilized more. About 75% of information we receive around us

is visual information [2].
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External fibrous layer Sclera, cornea
Middle vascular layer Ciliary body, choroid, iris
Internal nervous tissue layer Retina

One-sixth of the anterior part of eye is exposed, extrinsic muscles of eye includes the following

[3]:

e Superior rectus
e Inferior rectus

e Lateral rectus

e Medial rectus

e Superior oblique
e Inferior oblique

CURCUMIN-A POTENTIAL DRUG

Curcumin (Turmeric) is an ancient plant used medicinally from many decades. “Indian
Saffron” is another name of Turmeric. Also known as “Haldi” in North India and “Manjal” in
south India. About 100 components have been isolated and main constituent is volatile oil having
turmerone and other coloring agents which is curcuminoids. Demethoxycurcumin, 5’-
methoxycurcumin, and dihydrocurcumin are main components of curcuminoids which are
having good anti-oxidant properties. Volatile oils contains d-a-phellandrene, d-sabinene, cinol,
borneol, zingiberene, as well as sesquiterpene [4]. Dose-limiting toxicity is not seen for curcumin
when taken at doses of up to 8 g/day for a period of three months. Curcumin shows useful effects
on a number of ocular diseases, such as:- Chronic anterior uveitis, Glaucoma, Diabetic

retinopathy, Dry eye syndrome, Age related macular degeneration [5].

OPHTHALMIC PREPARATIONS

Ophthalmic preparations are mostly sterile formulations which can be in semi-solid form, liquid
form meant for administration into eye cavity present in between eye lids and eye balls [6]. Some

examples of conventional drug delivery system are shown in Table 1:-
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Table 1: Ophthalmic preparations (7)

EYE /OPHTHALMIC | Ophthalmic drops are mostly sterile, aqueous or oily preparations or suspensions or

DROPS emulsions of single drug or combination of drugs. These are isotonic with respect to
eye and pH value must be between 4-8 which is tolerable by eye otherwise there may
be discomfort , irritation and decrease in bioavailability due to increased tearing.

EYE SOLUTIONS These are also known as eye lotions. Ophthalmic solutions are sterile , aqueous
preparation utilized for cleaning and rinsing of eyeballs. The composition includes
excipients, preservatives etc.

EYE OINTMENTS These are semi-solid preparations consisting of solid or semi-solid hydrocarbons base.
After applying it converts into droplet form, having more biocavailability but main
disadvantage is that it causes blurring of vision.

EYE SUSPENSIONS Usually Eye suspension contains solid drug dispersed in vehicle and are homogenous
in nature. But main disadvantage is that particle size should be kept in consideration
while preparing suspension as large size of particle can cause irritation to eye.

CONTACT LENS | These are also sterile preparations and are isotonic in nature intended for used as
SOLUTIONS wetting solution and sometimes as storage solutions.
LIPOSOMES

Liposome means “Lipid body” and their size ranges from 25-5000 nm. Normally cell wall
consist of Lecithin which is natural substance made up by mixture of phospholipids, mainly
containing phosphatidylcholine (PC) [8]. These are used for transporting substances directly into
the body efficiently by facilitating absorption through mouth or by preventing breakdown by
stomach acid [9]. Hydrophilic drugs can be entrapped and entangled in aqueous (liquid)
compartment while hydrophobic drugs can be incorporated in lipid phase. The small-sized

liposomes has increased rate of absorption as well as circulation time [10].

Liposomes comes from the family that is based upon Lipid delivery system. In 1961 liposomes
were firstly prepared by Alec D. Bangham, a British hematologist and information regarding

liposomes is discussed in Figure 1 [11].

P age | 3040 Copyright © 2019Authors




THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

Due to their unique characteristics like morphology (which can be modified), particle size,
zeta potential, efficiency of encapsulation, drug release profile etc. can improve the properties of
drugs having low bioavailability [12]. The inner phase of the encircled vesicles can be separated
from the outside phase, so that stability of the encapsulated drug can be improved. Doxorubicin,
amphotericin B, nystatin, and vincristine are few examples of liposomal pharmaceutical
formulations. The Various properties of drugs like bioavailability, absortion etc. can be increased
due to liposomes having special characteristics like modifiable particle size, drug release profile,

encapsulation efficiency, morphology and zeta potential etc [13].
Numerous parameters affecting bilayer formation are the following:-

1. The huge free energy difference between the Hydrophilic and hydrophobic phases
promotes the bilayer structure to achieve lowest free energy level.

2. The driving force for bilayer formation of liposomes is the coupled interaction between
hydrophobic and amphiphilic phospholipid molecules.

3. Supramolecular self- aggregation mediated through particular molecular geometry [14].

Mainly encapsulation to some extent is dependent on the partition coefficient or Log P of drug
[15]. There are various systems present in human body which is responsible for clearance of
liposomes are Reticulo-endothelial system (RES)/ Mononulcear Phagocyte system (MPS),

Monocytes and Macrophages system present in liver, spleen and Lymph nodes [16].
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Figure 1 : Description about liposomes [17]

Various therapeutic and immunological applications of liposomes:-Liposomes are having
different applications which are discussed in detail Figure 2 below [18].
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Figure 2: Applications of Liposomes

Merits and de-merits of liposomes:-Various merits and de-merits are discussed in Figure 3 [19,
20].
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MERITS
1. Elevated bioavailability as well as absorption.
2. Noninvasive.

3. Reduces pain as well as discomfort related with
injections. Additionally lowers the chnaces of
contamination.

4. Encapsulation protects the compund against the harsh
environment of the GI tract.

5.Enhanced intracellular delivery

6.1t can be used for both hydrophilic as well as
hydrophobic materials.

7.Dose can be adjusted for paediatrics and Geriatrics
patients.

8. Proved to be Cost effective when lower dose of drug is
administered .

DE-MERITS

1. Manufaturing cost is too high.
2. Stability is less.

3. Poor Manufactured products.
4. Enhanced intracellular delivery.

Figure 3: Merits and de-merits of liposomes
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THIN FILM HYDRATION METHOD: This method was used to prepare curcumin loaded
liposomes. Different steps have been discussed in Figure 4 below [21].

e

/After adding hydration\
liquid, the suspension is
maintained above Tc.
After  aggitation the
material is kept overnight

N\ J
e ™
Then solution

homogeneity is improved
by  sonicationg  the
solution .

. /

Figure 4: Brief about Thin film hydration me
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CHARACTERIZATION OF LIPOSOMES-

Selection of Drug (Curcumin) and Phospholipid ratio:-To select drug and phospholipid ratio
different formulation such as CP;, CP,, CP3 and CP4was prepared as shown in Table 2 below and
stability was checked up to 24 hrs [22].

Table 2: Drug (Curcumin) and Phospholipid ratio

FORMULATION DRUG:PHOSPHOLIPID DRUG PHOSPHOLIPID (mg) OBSERVATION
CODE RATIO (mg)
CP, 1:.0.5 100 50 Settled down
CP, 1:1 100 100 Not settled down
CP, 1:1.5 100 150 Settled down
CP, 1:2 100 200 Settled down

Formulation CP, having Drug (Curcumin) and Phospholipid ratio 1:1 molecular weight was

selected on the basis of physical stability and visual observation.

Optimization of Phospholipid to cholesterol ratio:- Formulation CP, having Drug (Curcumin)

and Phospholipid ratio 1:1 molecular weight was selected. Curcumin (100 mg) is used in each
formulation. Ratio of Phospholipid to cholesterol varies as shown in observation Table 3 below.
Formulation CP2C3 having Drug (Curcumin) and Phospholipid ratio 1:1 molecular weight and
phospholipid and cholesterol ratio 7:3 was selected on the basis of physical stability and

microscopy [23, 24].

Table 3: Optimization of Drug (Curcumin), Phospholipid and Cholesterol ratio

FORMULATION DRUG:PHOSPHOLIPI DRUG PHOSPHO | Cholesterol | OBSERVATION
CODE D RATIO (mg) LIPID (mg) (mg) (Microscopy)
CP2C, 1:1 100 50 50 Lump formation
CP2C, 1:1 100 60 40 Irregular vesicle

formation
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CP2C; 1:1 100 70 30 Uniform vesicles
formed

CP,C, 11 100 80 20 Irregular vesicle
formation

CP,Cs 11 100 90 10 Very less population
of vesicles observed

Effect of Variables on Formulation (CP,Cs):- Different variables have been selected to check
their effect on the selected variables. Results have been discussed in Table 4 below.

e Temperature: 50°C and 100°C - 50°C temperature was suitable for formulation as no
deterioration was observed at that temperature.

e RPM: 50 rpm and 100 rpm — At 100 rpm vesicles formed was uniform in shape ans
size.

e Hydration Media: Water and PBS7.4 — No significant effect was observed. Hence,
Water was used.

e Sonication (Bath): 15 minutes and 30 minutes -- No significant effect was observed.
Hence, 15 min sonication time was selected [25, 26].

Table 4: Effect of variables on formulation

Formulation Code 15min Sonication 30min Sonication Observation

CP,C; v v No significant effect was
observed. Hence, 15 min
sonication time was selected.

Formulation Code Water PBS7.4 Observation

CP,C; v v No significant effect was
observed. Hence, Water was
used.

Formulation Code 50 RPM 100 RPM Observation

CP,C, -- v At 100 rpm vesicles formed
was uniform in shape ans size.

Formulation Code 50°C 100°C Observation

CP,C; v -- 50°C Temperature was

suitable for formulation as no
deterioration was observed at
that temperature.
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Stability Study: Stability has been checked for 0 day to 14 day. Results have been shown in
Table 5 below. It was observed that the final formulation was stable upto 14 days in refrigerator
as compared to room temperature and pH was same during this period i.e. 6.4 [27, 28].

Table 5: Stability study observation

At Room temperature

Formulation 0 day 7" Day 14™ day Microscopy pH
Code
CP,C; Stable Stable Unstable Lumps are formed by 6.2-0 day
14™ day 6.2-7" Day
6.5-14" day

In refrigeration

Formulation 0 day 7" Day 14™ day Microscopy pH
Code
CP,C; Stable Stable Stable Uniform vesicles are 6.4 for all days

observed for all days

CONCLUSION

Curcumin (Turmeric) is an ancient plant used medicinally from many decades. “Indian
Saffron” is another name of Turmeric. Also known as “Haldi” in North India and “Manjal” in
south India. About 100 components have been isolated and main constituent is volatile oil having
turmerone and other coloring agents which is curcuminoids. Curcumin shows useful effects on a
number of ocular diseases, such as Iris iritis, Glaucoma, Diabetic retinopathy, Cataract, AMD,
Dry eye etc. And also it can used to treat number of diseases like Osteoporosis, Diabetes,

Hypertension, Chronic Kidney disease etc.

Liposome can be used to entrapped and entangled hydrophilic drugs in aqueous (liquid)
compartment while hydrophobic drugs can be incorporated in lipid phase. Liposomes can be
prepared by conventional as well as novel techniques. The literature reports suggested that

liposomes of curcumin are prepared for oral administration as well as for topical preparation for
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various diseases as well for beauty enhancement. But there are very less marketed preparation

available in market of curcumin for eye diseases.

So the main aim of this study was to make a formulation of curcumin which can be useful in

treatment of various eye diseases like dry eye, cataract etc. At the end, liposomes of curcumin

was prepared and their stability study was done.
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