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ABSTRACT

Objective: The aim of this study was to extract the Salvia officinalis leaves, and to formulate the lozenge tablets in order to
investigate a profitable dosage form. Methods: Lozenge tablets were prepared using wet granulation. The tablets also were
evaluated for the physicochemical properties such as hardness, friability, weigh uniformity, thickness and disintegration time.
Results: The selected formulation tablets containing 2.5% (w/w) gelatin as a binder and 0.1 ml of Salvia officinalis extract
showed their physicochemical properties in the acceptable limits. Furthermore, palatability and the taste of the tablets were
found desirable after testing by human volunteers. Salvia officinalis lozenge tablets were studied under accelerated stability
conditions, and based on the stability test results it is suggested to package the tablets as single unit dosage form to drug
content constancy. Conclusion: The results clearly indicate that the prepared lozenge tablets can be a good alternative

for traditional forms of sage.
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INTRODUCTION

Pharyngitis or sore thtableoat is an inflammation of the
oropharynx, which is one of the most common complaints
seen by emergency physicians.! Causes of sore throat
include viruses, Streptococens, mononucleosis, Mycoplasma,
gonorrhea, and diphtheria. For a large group of patients,
no cause can be established.?
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A number of drugs are currently considered to
be effective for the remission of oral and throat
inflammation and infection.” Approximately, one-half
of all licensed drugs that were registered worldwide in
a 25-year period prior to 2007 were natural products or
their synthetic derivatives.” Herbal medicine, also called
botanical medicine or phytomedicine* are frequently
considered to be less toxic and freer from side-effects
than the synthetic ones.” For thousands of years, human
beings have used and refined herbal extracts for their
medicinal effects. The world health organization has
estimated that 80% of the world’s population relies
solely or largely on traditional remedies for health care
and there is speculation that more than 2 billion people
may be heavily reliant on medicinal plants.®
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Salvia officinalis L., Lamiacea (common sage) is a perennial
woody sub-shrub’ native to the northern coastal region of
Mediterranean and grows wild in the calcareous mountain
of Northern and Central Spain, Southern France, and
the Western part of the Balkan Peninsula.® It is used as
an herbal medicinal product sold in the form of plant
materials for making herbal tea, or as a liquid extract or
tincture.’

Although well-established traditional uses of sage includes
symptomatic treatment of mild dyspeptic complaints, the
treatment of inflammation of the mucus membrane of the
mouth and throat, and relief of excessive sweating and minor
skin inflammations only a few clinical trials thus far have
been conducted to corroborate these uses.'” For the pharynx
anti-inflammatory effect of sage, it administers as chopped
drug, alcoholic extracts, and distillates for gargling and rinsing,

Clinical studies of Sage extract suggest that it can be a
good candidate to formulate as lozenges for the possible
treatment of mouth and sore inflammation. Lozenges
are usually sweetened medicated solid dosage forms
intended to be held in the mouth containing one or more
medicaments.'" Lozenges are premeditated to reduce
oropharyngeal symptoms and also for systemic effect
provided the drugs are well absorbed via the buccal lining
ot when swallowed."

In this study, for the first time we prepared lozenge dosage
form containing S. gfficinalis essential oil in order to improve
both performance and patient tolerance.

MATERIALS AND METHODS
Plant material

Leaves of §. officinalis were collected in May 2011 from
the collection of medical herbs garden of Shaheed
Beheshti University of Medical Sciences (Tehran, Iran)
and were dried under the shade at room temperature.
Dried leaves were finely chopped and stored in tight
dark containers.

Table 1: Composition of free drug formulations

Plant extraction

Dried leaves of §. officinalis were submitted to
hydrodistillation using a clevenger-type apparatus according
to the method recommended in British Pharmacopoeia.
The film floating essential oil on the surface of the water
was collected stored in a refrigerator at 2-4°C until used.

GC-mass analysis

1,8-cineole as one of the main constituents was analyzed
using a Thermo Finnigan gas chromatography-mass
spectrophotometer. The essential oil of S. officinalis was
separated utilizing a RTX"® - 5 ms column (15 m length,
0.25 mm internal diameter, 0.25 mm df; Bellefonte, PA, USA)
running a temperature program (initial temperature 50°C,
9°C/min to 240°C, 7 min hold at 240°C; helium cartier gas
at a constant flow rate of 1.2 ml/min). The compounds
were detected using Trace GC detector (Thermo Finnigan;
ionization energy 70 eV, scan frequency range m/z 49-459).

Preparation of S. officinalis lozenge tablets

The wet granulation technique was adopted to prepare the
granules as per formula given in Table 1.

Dry excipients were blended, and the dry mix was moistened
with an approptiate amount of 4.7% (w/w) microctystalline
cellulose. The wet mass was passed through sieve no.16, and
the granules were dried in a hot air oven at 40 £ 2°C for 2 h.
The wet granules re-sieved through sieve no.14.

Calculated amount of . officinalis essential oil was mixed
with sorbitol and dried in the oven for 1 min at 40 + 2°C.
Afterwards, powder containing essential oil was added to
dried granules.

The granules were lubricated with 3% (w/w) magnesium
stearate after that mint extractas a flavoting and propylparaben
as a preservative and antibacterial were added.

The formulations were then compressed in a single-punch
tableting machine (AR400, Erweka, Germany).

Batch no. Sorbitol Avicel PVP Gelatin Propylparaben Citric acid Mint extract Silicon dioxide Magnesium stearate
=l 20.73 1.22 - 0.30 0.075 0.39 1.18 0.48 0.72
F2 20.03 1.22 - 1.00 0.075 0.39 1.18 0.48 0.72
F3 20.43 1.22 - 0.60 0.075 0.39 1.18 0.48 0.72
F4 20.73 1.22 = 0.30 0.075 0.39 1.18 0.48 0.72
F5 20.73 1.22 0.3 - 0.075 0.39 1.18 0.48 0.72
F6 19.83 1.22 1.2 - 0.075 0.39 1.18 0.48 0.72
F7 19.83 1.22 1.2 - 0.075 0.39 1.18 0.48 0.72

PVP: Polyvinylpyrrolidone
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Physicochemical characterization of tablets

The prepared tablets were evaluated for organoleptic
parameters (color, taste, odor, and touch), hardness,
friability, thickness, and weigh uniformity.

The hardness (# = 10), friability (» = 10) and thickness
(n=10) of tablets were calculated using the TBH-28 model
hardness tester (Erweka, Germany), the GDAT model of
Erweka friabilator (Germany) and the thickness apparatus

(Mitutoyo, Japan).

Weigh uniformity was determined by weighing 10 tablets
individually, the average weigh was calculated, and the
percent variation of each tablet was determined. For
estimation of content uniformity, 10 tablets individually
were powdered in pestle mortar and dissolved in the
mixture of distilled water and chloroform (1:2 v/v). Two-
phase solution was separated by centrifugation at 3500 rpm
for 5 min. After chloroform evaporation and dilution by
hexane, the 1,8-cineole content in tablets was determined
using above-mentioned GC-mass method.

In-vitro disintegration time studies

Disintegration time was defined as the interval required
for complete disappearance of a tablet or its particles from
the tester net.

Disintegration test of the prepared tablets was performed
according to USP30, using a disintegration tester (Erweka
ZT6-1-D, Germany) through the disintegration medium
of phosphate buffer with pH 6.2 maintained at 37 + 0.5°C.

Stability test

For accelerated stability study, selected formulation was
keptin airtight dark container according to ICH guidelines
at 40/75% relative humidity for 6 months."

Statistical analysis

All data were expressed as mean * standard deviation (SD)
of atleast three measurements. Statistical calculations were
performed using GraphPad PRISM™ software. Statistical
significance between two groups was tested with Student’s
t-test. Differences among three or more groups were
analyzed by the ANOVA test. P < 0.05 was considered as
statistically significant.

RESULTS AND DISCUSSION

Herbal medicine texts suggest the use of S. officinalis for
pharyngeal inflammation therapy. In the present work,
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different formulations of lozenge tablet were prepared
using wet granulation and evaluate to obtain optimized
formula.

Physicochemical characterization of tablets

Comparative organoleptic properties of different formula
were given in Table 2. F1 and F5 could not pass the test.
This seems to be related to the amount of binder and
hardness of these batches.

Tablets were also evaluated for hardness, friability,
thickness, and weigh uniformity and disintegration time.
Results of all parameters are mentioned along with a
standard deviation in Table 3.

The standard acceptable range for tablet hardness is
3-40 Kp and all the prepared tablets except F4 passed the
following test. The percentage friability in all formulations
F1 to F7 was found to be <1%; it suggests good potency
of all batches for packaging.* The tablets mean thickness
value range from 6.16 * 0.13 to 6.62 * 0.12 mm. All the
formulae passed the weigh uniformity test. According to
the British Pharmacopeia (2004), not more than two of the
individual weights should deviate from arrange by more
than 5% and none should deviate by more than twice that
petcentage.'

In-vitro disintegration time

Table 3 presents the results of disintegration time study of
formulated tablets according to composition given in Table 1.

Table 2: Organoleptic properties of drug free lozenge tablets

Batch Surface  Cracking Capping Color Taste Odor
no. smoothness

F1 - + - Off-white Sweet Mint
F2 + - Off-white Sweet Mint
F3 + - - Off-white Sweet Mint
F4 + - - Off-white Sweet Mint
F5 + + = Off-white Sweet Mint
F6 + Off-white Sweet Mint
F7 + - - Off-white Sweet Mint

Table 3: Evaluation of drug free lozenge tablets

Batch Hardness Friability Thickness Weigh  Disintegration
no. (%) (mm) uniformity  time (min)
(mg)
F1 9.00+1.8 0.72 6.42+0.12 728.83+4.40 6.48+1.33
F2 18.71£2.98 0.78 6.47+0.09 778.67+3.30 14.30+3.83
F3 25.00+1.87 0.58 6.63+0.13 806.83+2.70 12.15+2.89
F4 36.13+8.09 0.63 6.28+0.15 767.67+4.20 17.68+1.06
F5 7.37+£1.54 0.27 6.62+0.12 781.17+2.20 3.34+0.88
F6 21.96+3.80 0.42 6.48+0.09 796.50+4.60 4.45+1.81
F7 19.49+1.43 0.62 6.19+0.11 795.33+2.80 9.69+1.37
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Not all the lozenge batches were found to disintegrate
within the pharmacopoeial limits. The results show that just
formulation F2, F3, and F4 passed the test, due to a higher
concentration of the binder. These formulations also showed
more hardness in comparison to others. Hence, a direct
relation between hardness and disintegration time was further
confirmed through these results.

Preparation of lozenge tablets containing
S. officinalis essential oil

To the determination of optimized composition
for preparing S. officinalis lozenge tablets, 7 different
formulations were tested.

From the results, F1 which contained 1.25% (w/w) gelatin
as a binder show inappropriate organoleptic properties,
less hardness, and disintegration time compared to others.
This could have been caused by the lesser amount of
binder. To improve the formulations properties, two
methods were studied. First, the amount of gelatin was
increased to 4.16% and 2.5% in F2 and IF3. Although they
showed appropriate hardness and disintegration time, F2
created considerable problems during wet granulation.
Disintegration time in F3 was significantly increased
compared to F1 (P < 0.05).

Second, the pressure of tableting machine compression
increased to 30 Kp, but some tablets of batch F4 including
1.25% w/w gelatin, showed hardness more than standard
scale.

On the other hand, PVP as a common binder in the
pharmaceutical industry was used for lozenge tablet
preparation. None of the F5, F6, F7 containing 0.125%,
0.125%, and 0.5% (w/w) PVP passed the physical
properties tests, even increasing the pressure of the
tableting machine compression in F6 could not change
the disintegration time significantly. Therefore, it was
established that binder type and its concentration affected
the tablet hardness.'

Drug loaded tablets prepared according to F3 with
an amount of 0.1 ml of S. officinalis essential oil and
evaluate for organoleptic properties, hardness, friability,
thickness, weigh uniformity, and disintegration time, etc.

(Tables 4 and 5).
It can be observed from the results that the prepared

formulation passes the test according to pharmacopeia.
The content uniformity among different tablets was
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discovered to be desirable and was found to be mote
than 96%.

Stability test of tablets

The results of stability study during 6 months were shown
in Table 6. During the accelerated stability study tablets
were characterized for hardness, friability, weigh uniformity,
disintegration time, and drug content. The results indicated
no significant difference in physical properties, but the
drug content decrease significantly (P < 0.05), which was
caused by evaporation of volatile oil presenting in the
tablets into container area. Although, the results suggests
the S. officinalislozenge tablets must be packaged as a single
unit dosage forms.

CONCLUSION

The present study was carried out in order to develop
lozenge tablet of . officinalis for the treatment of pharyngeal
inflammations. After wet granulation, the optimized formula
was prepared by direct compression and exhibited optimum
hardness, friability, and weigh uniformity and disintegration
time. Future work will be needed to evaluate the effect
of tablet coating on stability, and also clinical trials can
reconfirm the S. officinalis efficacy as lozenge form for
treatment of patient with oropharyngeal inflammations.
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Table 4: Organoleptic properties of Salvia officinalis lozenge tablets

Batch  Surface  Cracking Capping Color Taste Odor
no. smoothness
F8 + - - Off-white Sweet Mint

Table 5: Evaluation of Salvia officinalis lozenge tablets

Batch Hardness Friability Thickness Weigh  Disintegration
no. (%) (mm) uniformity  time (min)
(mg)

F8 26.80+4.80 0.51 6.56+0.32 805.00+2.43 11.02+1.11

Table 6: Stability study of Salvia officinalis lozenge tablets

Time Hardness Friability Weigh Disintegration Drug
(month) (Kp) (%) uniformity time (min) content (%)
(mg)

0 29.80+4.80 0.48 805.00+2.43 11.02+1.11 100
2 27.19+3.98 0.19 782.50+1.42 11.08+3.02 74.32
4 27.49+4.04 0.19 773.67+2.56 11.50+2.64 65.86
6 30.05+1.60 0.18 773.33+4.43 10.10+4.43 58.57
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