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ABSTRACT:

Background: Diclofenac Potassium has been recently launched as low oral doses in different
countries for over-the counter use. However, given the considerable first-pass metabolism of
diclofenac, the degree of absorption of diclofenac Potassium at low doses remained to be
determined. The aim of this study was to prepare and evaluate liquid diclofenac Potassium
for hard gelatin capsule. Methods: The liquid for hard gelatin capsules were prepared by
using PEG 400, propylene glycol and water mixture under temp of 90° C followed by adding
PVA, Cremophore EL, Labrasol and in last diclofenac potassium finally added to the mixture
under stirring. Physico-Chemical Evaluation: Pre-formulation study such as organoleptic
properties were evaluated using methods such as, determination of melting point solubility,
determination of Amax of diclofenac potassium, standard calibration curve of diclofenac
potassium, fourier transform infra-red (FTIR) spectroscopy. Final formulations were
characterized before filling into capsule for particle size and poly-dispersity index, zeta
potential, determination of pH and viscosity. Results: The zeta potential value is -11.1
indicates ideal physical stability of prepared liquid diclofenac potassium. The pH of
formulations was observed in the range of 6.7+0.43 to 7.15+0.90. Viscosity of all
formulation were found in the range of 65 to 95 CPS and lying within limits from the result
it was observed that viscosity increase. Discussion: Hence, liquid diclofenac Potassium for
hard gelatin capsule can be used for lower dose and higher bioavailability to get desire
pharmacological effect and with less adverse effect.

KEYWORDS: Low Doses, Diclofenac Potassium, Low Doses, Analgesic, Anti-
Inflammatory, Liquid in Capsule.
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INTRODUCTION:

Diclofenac potassium is a non-steroidal anti-inflammatory drug (NSAID)(1). In
pharmacologic studies, diclofenac has shown anti-inflammatory, analgesic, and antipyretic
activities. Diclofenac potassium is used in the treatment of osteoarthritis, rheumatoid arthritis
ankylosing spondylitis(2).

Drug delivery systems using colloidal particulate carriers such as nanoparticles, liposomes,
microemulsions and niosomes have distinct advantages over conventional dosage forms
because the particles can act as drug containing reservoirs(3).

Modification of the particle composition or surface can adjust the affinity for the target site
and/or the drug release rate, and slowing drug release rate may reduce the toxicity of drug.
So, these carriers play an increasingly important role in drug delivery(3).

Liquid filled hard gelatin capsule are well recognized as a solid dosage form for convenient
administration of drugs orally in a liquid form. Liquid filled capsule technology can be used
for liquid and semisolid fills in hard gelatin or HPMC capsule with or without banding(4).
This liquid composition available help the most challenging drug compounds in capsules has
increased significantly in recent years. In particular it is possible to solubilize many drug
compounds in a micro emulsion pre-concentrate inside the hard gelatin capsules such that on
subsequent dispersion in the gastro intestinal tract, the drug remains in solution(5-8).

It is considered that this technology can make a significant contribution to the development
of efficacious pharmaceutical products by providing the flexibility to rapidly develop and test
in — house formulation when small quantities of drug is available(9).

Liquid-fill hard gelatin capsule technology was established in the early 1980s as an
alternative to soft gelatin capsules. This technology is mostly suitable for insoluble
compounds, highly potent compounds. Once the capsule is filled, they are sealed by spraying
small amount of Water/ethanol mixture at the cap and body interface followed by gentle
warming to fuse the two parts of capsule together or by band sealing of capsule with gelatin
or cellulose(10,11).

MATERIALS AND METHOD:

MATERIALS
Diclofenac sodium was borrowed from Wockhardt Ltd., Aurangabad . Polyvinyl pyrrolidone
was purchased from Moly chem, Mumbai. Polyethylene glycol (PEG) was purchased from
Loba Chemine, Mumbai. Propylene glycol (PG) was purchased from Loba Chemie, Mumbai.
Ethanol was purchased from Fisher scientific, Mumbai. Sodium hydroxide was purchased
from Merck Specialities, Mumbai. Potassium dihydrogen phosphate was purchased from
Merck Specialities, Mumbai.

METHOD
Pre-formulation Study
Characterization of diclofenac potassium was done by development of calibration curve. This
was mainly done to ensure that the diclofenac potassium which is to be used of the optimum
quality and its properties could be judged(12).

Organoleptic Properties
The drug sample was tested for its colour, odour and appearance(12).
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Determination of Melting Point

The melting point of diclofenac potassium was determined using capillary method and
checked, whether it complies with the reference standard or not(12).

Solubility

Solubility of diclofenac potassium was determined in distilled water, methanol, ethanol,
DMSO, DMF. Solubility studies were performed by taking excess amount of API in different
apparatus containing the solvents. The mixture was shaken at regular intervals. The solutions
were filtered and analyzed spectrophoto metrically at 235nm(12).

UV Spectroscopic Analysis

Determination of A max of Diclofenac potassium

The Amax was determined on UV spectrophotometer by using specific dilution(12).
Standard calibration curve of Diclofenac potassium

Calibration curve was prepared for the diclofenac potassium in ethanol(12).

Preparation of reagents

Preparation of working standard solution

For determining the absorbance maxima using methanol, dissolve 5 mg diclofenac potassium
in 10 ml volumetric flask then take out 0.1ml upto 0.5 ml with the reagent methanol, from
this sub-stock buffer prepared make dilutions in the range of lug/ml to 10 pg/ml(12).

Drug Interaction study

Fourier Transform Infra-Red Spectroscopy (FTIR)

Fourier transform infrared (FTIR) spectra were measured using an optical bench (Shimadzu
FTIR 8400S, Japan) .The drug were prepared and mixed with 400 mg of potassium bromide.
About 100 mg of this mixture was compressed to form a transparent pellet using a hydraulic
press at 15 tonnes pressure. It was scanned from 4,700 to 340 cm in a Shimadzu FTIR 84008
spectrophotometer. The IR spectrum of the physical mixture was compared with those of
pure drug and polymers that indicates incompatibility if any(12).

Preparation of liquid diclofenac potassium

Preparation of liquid formulation

To a container PEG 400 (10%), propylene glycol (10%) and water (3%) were added under
stirring and heating. Product temperature was maintained at 90° .To the above step slowly
PVA (4%) was added under stirring and product temperature was maintained at 90° C.To the
above solution Cremophore EL (44%), Labrasol (17%) were added under stirring and
heating. To the above step, Diclofenac potassium (12%) was finally added to the mixture
under stirring and heating at 90° C(13).

Table 1: Composition of prepared liquid diclofenac potassium

Ingredients F1 F2 F3 F4 F5 F6 F7 F8 F9 F10 F11 F12 F13 F14 | F15
Diclofenac 250 | 250 |25 | 250 |25 |25 |25 |25 |25 | 250 | 250 | 250 | 250 | 25. | 25
Potassium 0 0 0 0 0 0 0 0
Propylene Glycol 216 | 216 | 40. 216 | 21 21. 21. | 21 | 21. | 216 216 | 216 | 21. | 2L
0 6 6 6 6 6 6 6
PEG 400 216 | 216 | 40. | 216 |21. |21 |21 |21 |21 |216 |126. | 216 | 216 | 21. | 21
0 6 6 6 6 6 6 6 6
Water 5.8 5.8 10. | 5.8 58 | 00 |00 |00 |00 |00 7.5 58 | 538
0
Labrasol 700 | 70.0 | 70. | 700 | 35 |35 |35 |35 |35 |00 350 | 350 | 35 | 35
0 0 0 0 0 0 0 0
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Gelucire 44/14 120. | 0.0 00 | 144. |00 |00 |00 |00 |00 |00
0 0
Cremophore EL 0.0 120. | 0.0 | 0.0 90. [ 90. | 00 |90. |90. |00 284. | 269. | 90.
0 0 0 0 0 2 8 0
PVP K-30 0.0 0.0 50 | 0.0 00 |00 |00 |00 |00 |00
2N Hcl 0.0 0.0 0.0 | 0.0 00 |12. |12 |00 |34 |00 9.9
7
Oleic acid 0.0 0.0 0.0 | 0.0 00 |00 |30. |29 |29 |00
0 0 0
Polysorbate 80 132.
8
HPMC/BCD 224 | 6.0
Glycerine 79.6
Polysorbate 119
Lactic acid 6.6 12.0
HPC SSL 75
Eudragit EPO 75 |75
Capmul MCM 90.
0
Total 264 264 190 | 288 199 | 206 | 134 | 222 | 226 | 201 275 400 400 207 | 207

Characterization of prepared liquid diclofenac potassium

Particle size and polydispersity Index (PDI)

The particle size of prepared liquid diclofenac potassium was determined by using Zetasizer
version 6.20 (Malvern Instruments, Malvern, UK) All the prepared batches of prepared liquid
diclofenac potassium were viewed under microscope to study their size and polydispersity
index (PDI). Size of liquid diclofenac potassium from each batch was measured at different
location on slide by taking a small drop of prepared liquid diclofenac potassium solution on it
and average size and PDI of prepared liquid diclofenac potassium were determined(14).

Zeta potential

This method is used to determine charge on prepared liquid diclofenac potassium using
Zetasizer version 6.20 (Malvern Instruments, Malvern, UK). Analysis time was kept for 60
seconds and average zeta potential and charge on the prepared liquid diclofenac potassium
was determined. The obtained value will be indicates that the surface of prepared liquid
diclofenac potassium is dominated by the anions(14).

Determination of pH

The pH of each formulation was recorded using a calibrated digital pH meter immediately
after preparation. The pH of formulations was checked and noted(14).

VISCOSITY

The viscosity of prepared liquid diclofenac potassium formulation was measured by model no
LVPVE Brookfield viscometer using spindle no 61 at 100 rpm(14).

RESULT AND DISCUSSION

Pre formulation Study

Organoleptic Properties

It is white to off-white or slightly yellowish crystalline powder.
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The melting point of the diclofenac potassium was found to be 177+3°C, which complies
with melting point reported in United States Pharmacopoeia 2011.

Solubility
Table 2: Solubility study of diclofenac potassium
Sr No Solvent Solubility
1 Water Sparingly Soluble
2 Methanol Freely Soluble
3 Alcohol Soluble
4 Acetone. Slightly Soluble

UV- Spectroscopic Analysis

Determination of Amax

The UV scanning of diclofenac potassium showed maximum absorbance i.e. 237.2 nm
(Amax) which complies with the specification given in Indian Pharmacopoeia. The
absorbance maxima for diclofenac potassium concentration was found to be 237.2 nm.
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Fig 1: UV absorption spectra of diclofenac potassium

Standard Calibration Curve of diclofenac potassium

Standard calibration curve of diclofenac potassium were prepared for 4 ug/ml to 20 ug/ml
concentrations in ethanol at 237.2 nm value. The absorbance v/s concentration was plotted
and data was subjected to linear regression analysis. The standard calibration curve of drug in
ethanol was depicted.

Table 3: Calibration curve for diclofenac potassium in ethanol

Sr No Concentration (ugm/ml) Absorption
1 0 0
2 4 0.2889
3 8 0.5267
4 12 0.7735
5 16 1.0676
6 20 1.3380
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Fig 2: Calibration curve for diclofenac potassium in ethanol
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Fourier Transform Infra-Red Spectroscopy (FTIR)
Interaction study was performed with FTIR spectrophotometer with a range from 4,000 to
370 cm. The FTIR spectra of pure drug was studied. From FTIR spectra there were no
disappearance characteristic peaks of the drug.
FTIR spectra of diclofenac potassium
All the prominent and primary peaks were observed in FTIR sum of diclofenac potassium
and compared with the reference spectrum as per USP 2011

Fig 3: FTIR Spectra of diclofenac potassium
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CHARECTERIZATION OF PREPARED LIQUID DICLOFENAC POTASSIUM

Particle size and polydispersity Index (PDI)

Size Distribution by Intensity
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Fig 4: Particle size and polydispersity Index (PDI)
The particle size was determined by using motic microscope. All the prepared batches were
viewed under microscope to study their size. All the particles were good in appearance with
size particularly suitable.

Zeta potential
Zeta Potential Distribution
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Fig 5: Zeta potential
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Zeta Potential is important tool used for determination of stability and surface charges on the
particles. The zeta potential value is -11.1 indicates ideal physical stability of prepared liquid
diclofenac potassium.

Determination of pH

The pH of optimized formulation (F9) was recoded using a calibrated digital pH meter
immediately after preparation. The pH of formulations was observed in the range of 6.7+0.43
to 7.15+0.90. The pH of all the formulation were in the desired range (6.7 to 7.4)

Viscosity:

viscosity is an expression of resistance of a fluid to flow viscosity is an important parameter
for prepared liquid diclofenac potassium to be evaluated because this parameter is applicable
to mixing of drug in a bulk of formulation and flow of material.

Determination of viscosity

Table 4 : Determination of viscosity

FORMULATION | Viscosity Spinder no 61 (100
rpm) CPS
F1 65
F2 68
F3 72
F4 68
F5 70
F6 75
F7 76
F8 65
F9 95
F10 66
F11 78
F12 74
F13 73
F14 69
F15 89

Viscosity of all formulation were found in the range of 65 to 95 CPS and lying withing
limits from the result it was observed that viscosity increase.

DISCUSSION: Prepared and tested liquid diclofenac potassium for hard gelatin capsules.
Results indicate that the formulation is ready to be filled into hard gelatin capsules.
Additional research will be needed once the capsules are filled with hard gelatin. For hard
gelatin capsules containing liquid diclofenac potassium, a lower dose and higher
bioavailability can be used to achieve the desired pharmacological effect with fewer side
effects.
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