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The objective of this study were to make a good physical properties of Justicia gendarussa granules with
lactose and corn starch as filler. Optimizations were made into 3 formulas. The difference of each formula
was in the ratio of corn starch and lactose. Formula 1 used ratio 3:7 for corn starch and lactose, Formula 2
used ratio 1:1 for lactose and corn starch, Formula 3 used ratio 7:3 for corn starch and lactose. Physical
evaluation was held to evaluate and choose the best granule like flowability, fines content, angle of repose,
moisture content, compressibility. The result for granules optimization, flowability formula 1 was 3,29 +
1,08 g/s, formula 2 was 6,04 + 1,80 g/s, formula 3 was 6,48 + 1,32 g/s. Angle of repose for F1,2 and 3 were
30,54 + 1,140, 29,98 + 0,340and 26,98 + 0,000. Compressibilty index were 12,00% , 10,00% and 11,99%.

Moisture content 1,82%, 2,08% and 2,75%. Fines content were above 20%. From the evaluation, F2 was

selected as the best formula.

1 INTRODUCTION

Justicia gendarussa is a tropical plant which grow
in tropic land including Indonesia. This plant have
been used by society of Papua as male
contraceptive®® . Major components from genus
Justicia are alkaloid, lignan, flavonoid and
terpenoid. Gendarussa leaves also contain tannin,
kalium, volatile oil.calcium oxalate and also
alkaloid (justicina) which is toxic.®

Alkaloid have been isolated from J.gendarussa
leaves are 2-amino benzyl alcohol; 2-amino-o-
metyl benzyl alcohol; 2-(2’-amino-benzilamino)
benzil alcohol; 2-(2’amino-benzil)-o-metil-benzil
ackohol (Figure.1).”
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Figure.1 : Chemical structure aromatic amin substituted
isolated from J.gendarussa leaves.”

Flavonoids from Justicia gendarussa Burm. f.
are 6,8-di-C-a-L-arabinosil-4', 5,7 trihydroxy-
flavon or 6,8-di-C-a-Larabinosilapigenin and this
compound called gendarusin A, C-o-L-
arabinopiranosil-4 ', 5,7 - trihydroxy-8-C-B-D-
silopiranosilflavone or 6-C-a-L-arabinosil- §-C--
D-silosilapigenin  and this compound called
gandarusin B. Other flavonoids are gandarusin C,
D and E. Gandarusin A is major component,
steroid, volatile oil, alkaloids and other flavonoids
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(gandarusin B,C,D and E) are minor components
in 70% ethanol extract Justicia gendarussa Burm.f.
31

J.gendarussa extract have an antifertility effect
that can inhibit spermatozoa penetration in-vitro
with inhibit of hyaluronidase enzyme.?’ Therefore,
J.gendarussa was developed into phytopharmaca
drug. Phytopharmaca drug must be produced based
on required standar to ensure the quality of
product. The production process must conform the
standards of GMP. GMP’s requirement including
raw material, equipment, sanitation and hygiene.

Further development of 70% ethanol extract
J.gendarussa leaves into phytopharmaca drug,
need formulation which have been conducted by
several researchers. Granules formulation from
water extract J.gendarussa leaves with avicel and
lactose as filler made by wet granulation gave poor
results because of the tablet hardness and slow
disintegration time (almost 20 minutes). Based on
that results, the filler change into lactose and corn
starch and gave good results®®, the hardness of
tablets and disintegration time were decreased. The
addition of non-ionic surfactant,tween 80 is also
made to improve the physical requirements and the
dissolution rate of gendarusin A in the granules
formula.? Then developed further by replacing
Tween 80 with Poloxamer 188 as surfactant. In
this study, the surfactant used is sodium lauryl
sulfate. Replacement poloxamer 188 (non-ionic)
with sodium lauryl sulphate which are anionic
surfactants is based on research conducted by
Alkhamis et al. (2003) who found that non-ionic
surfactant demonstrated the ability solubilization
smaller than the anionic and cationic surfactants on
solubilization glikazid. Additionally, poloxamer
188 has a relatively expensive price so that less
effective if will be developed later. This formula
then regarded as the chosen formula by
considering the parameters that can produce good
product as an infertility drug.

Table 1 : Relationship between % compressibility and
flowability*°

% Flowability
Compres

sibility

5-12 Perfect

12-16 Good

18-21 Moderate

23-28 Poor

28-35 Poor

35-38 Very poor

> 40 Very-very poor (cohesive)

2 MATERIALS AND METHOD

2.1 Materials

Lactose (Lactose Monohydrate, Leprino USA),
Corn starch (Amylum Maydis, Cargill Bio-
Chemical China, Cab-o sil (Pluronic F-68, Sigma
Life Scine USA), Sodium Lauryl Sulfate (SLS),
Methanol p.a (Merck), Ethanol 70% Nylon
membrane 0,2 pm (Whatman), Filter holder
(Millipore), Aquadest.

2.1.1 Standarized Simplicia of J. Gendarussa

Nine months of J.gendarussa leaves have been
harvested. Fresh leaves then made into simplicia
by sortation (remove mechanical parts except leaf
that are not needed like bark, stem, etc) and then
washed and dried in drying cabinet at tempertaure
below50°C. Dried simplicia then milled to a
powder with a certain size'?

2.1.2 Extraction

Gandarussa leaves powder extracted with
macseration using ethanol 70% (1:10) for 24 hours.
Re-extraction until three times. After extraction,
the solvents were allowed to evaporate using rotary
evaporator. Thus the highly concentrated ethanol
extract were obtained. The extract then stored in
refrigerator at 4°C for further use for formulation
process.

2.1.3 Formulation

Optimization were held with 3 formulas.
J.gendarussa leaves granules were prepared by wet
granulation method. Corn starch, lactose were used
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as filler, sodium lauryl sulfate 1% was used as
surfactant and cab o sil was used as glidant. The
difference for each formula was on the ratio
between lactose and corn starch. Formula 2 used
ratio 1:1 for lactose and corn starch, Formula 1
used ratio 3:7 for lactose and corn starch, Formula
3 used ratio 7:3 for corn starch and lactose.
Physical evaluation is held to evaluate and choose
the best granule.

2.2 Evaluation of Granules

2.2.1 Flow Rate and Angle of Repose

The angle of repose was determined by allowing
granules to flow through a funnel and fall freely
onto a graph paper on a horizontal surface. The
time taken for the weighed granules to flow out
completely was recorded’. This was performed in
triplicate.

Flow rate was obtained by the equation below:

Flow rate = weight of granules / time

The height and diameter of the resulting cone were
measured and the angle of repose is calculated
from this equation:

tan © =h/r

Where :
h is the height of the powder cone and r is the
radius of the powder cone

2.2.2 Bulk Density

The bulk density (pb) of granules was determined

by filling the material into a tarred graduated
cylinder to the 100 ml mark. The graduated
cylinder was weighted and the bulk density
calculated as the ratio of the sample weight to
sample volume

pbulk=W/V
Where :
pbulk = Apparent bulk density,
W = Weight of the sample,
V = Apparent volume of powder

2.2.3 Tapped Density

A suitable amount of granules was placed in a 100
ml measuring cylinder. After absorbing its initial
volume, the sample was tapped 500 times initially
followed by an additional taps of 750 times until

the difference between succeeding measurement is
less than 2% and then tapped volume, was
measured, to the nearest graduated unit. Tapped
density was calculated using

equation

ptab=W/Vf
Where :
ptab = Tapped Density,
W = Weight of the sample,
Vf = Tapped volume of powde

2.2.4 Moisture Content

Moisture content determination using Ohauss
electronic Moisture balance 45 with place about
0,5-1g sample in sample pan. The sample pan must
lie flat in the pan handler. Then, press the start
button to start analyze. After ten minutes, %
moisture content can read.

2.2.5 Fines Content

The determination of fines is done by inserting 100
grams of granules into a sieve with a hole diameter
of 140 mesh (the equivalent of 100 micrometers).
Then sieve vibrated for 20 minutes at a speed of 10
rpm. Weigh the amount of powder that escaped
sieve (Wade and Weller, 1994). The amount of
fines should not more than 20%. Particles that are
larger than 250 pm is relatively free flowing,
whereas particles have a size below 100 um (fines)
cause problems in the flow properties due to the
occurrence of a large cohesive force.?

2.2.6 Statistical Analysis

Data analysis was performed on the physical
parameters of the granules and then performed
statistical analysis by one-way ANOVA (One-Way
ANOVA). To determine whether there were
significant differences between the formula, then
followed by the Tukey-HSD test to determine any
formula that provides a meaningful difference.
Statistical analysis includes flow rate, angle of
repose, moisture content and% compressibility
with 95% confidence level (o0 = 0.05). When
Asymp. Sig. a < (0.05), then Ho is rejected and Ha
accepted.



3 RESULTS AND DISCUSSION

J.gendarussa leaves extract have a viscous
consistency therefore need filler composition like
corn starch and lactose that can improve the
physical properties of granules. With a viscous
consistency and large water content, granulation
process carried out by wet granulation to improve
the flowability and compactibilty of granule mass.

Materials used as filler are lactose and corn
starch. Lactose in the tablet formulation excipients
serves as good as it can condense the mass of
granules in the wet granulation or direct
compression and can improve the flow properties
because the lactose has a large specific gravity.? It
is also the most widely used filler because it does
not react with almost all of the ingredients.
Generally, formulation with lactose showed a good
rate of drug release, quick dry granules,
disintegration time is not very sensitive to changes
in the tablet hardness.”> However, lactose may
increase the hardness of the tablet therefore need a
disintegrant to overcome. Corn starch has a lower
specific gravity than the lactose that can help the
bonds between the extract particles is not too
strong so the combination of this two excipients
lactose and corn starch can improve the physical
quality of granules extract (J. gendarussa) as
phytopharmaca drug.

The solubility of J.gendarussa extract that
partially soluble caused a slow release of the active
ingredients therefore the absorbtion and effect will
be slow. Materials with low water solubility caused
bad wetting because of their interfacial tension
between the water phase, vapor phase and solid
phase. As a result, drug will be difficult
dissolved.”® This requires the addition of a
surfactant to improve the solubility.

In this study, the surfactant used was sodium
lauryl sulphate (SLS). With the addition of this
SLS, can reduce the surface tension between the
particles, which occurs damping effect that makes
the contact between the granules with media is
large so the active substance is easier to get out of
the granule and dissolve into the media. SLS as a
wetting agent can also improve the dissolution rate
of the drug due to its mechanism.?

The result of granules can be seen in figure.2,
and evaluation of each formulas can be seen in
table 2.

FORMULA A \

Figure.2: Granules formula 1,2,3 resulted from
optimization

From the results in table 2.2, the flow rate of
the granules, formula 1 was 3.28 + 1.08 g / s,
formula 2 was 6.04 + 1.80 g / s, formula 3 was
6.48 + 1.32 g / s. Based on the statistic results
using ANOVA, there was no significant difference
in flow rate between formula 1,2 and 3. formula
granule flow velocity is considered good if it is in
the range of 4-10 g/s. Formula 2 and 3 meet these
requirements, while the formula 2 has a flow rate
of <4 g/s so it can be considered to have difficult
flow properties.?

The flowability can also be viewed from the
angle of repose. Angle of repose resulting from
formula 1 was 30.54 + 1.14°, formula 2 was 29.98
+ 0.34° and formula 3 was 26.98 + 0,00°. From
the results of statistical tests on granules extract (J.
gendarussa) , there was a significant difference
between the angle of repose formula 1 and 3,
Formula 2 and 3 on the confidence level of 0.95%
(a=10.05). Angle of repose illustrate the magnitude
of the frictional forces between the particles, so
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Table 2 : Physical Evaluation of Granules

Evaluation Formula 1
Flowability (g/s) *3.28+1.08
Angle of repose (°) *30.54£1.14°  29.98+0,34°
fines (%) 24.15 25.97
Compressibility (%) 12.00 10.00
Moisture content (%) 1.82+0,02
Yield (%) 61.63% 71.08%

can demonstrate the flow properties of a
granular indirectly.® Based on the angle of repose,
all of

granules formula were meets the criteria of the
granules with good flow properties, which have the
angle of repose between 20-30°.* Good flow
properties will make the die filling fulfilled evenly
so the weight of the capsule is not distorted.?

Granule flow properties also have a
relationship with compressibility. Granules have a
perfect flow properties (granule flow freely) if it
has a range of 5-12% compressibility.*’ In formula
1,2 and 3 the compressibility respectively were
12.07%, 9.68% and 13.11%. All formula meets the
compressibility range with perfect flow properties.
Formula 3 had the highest % compressibility. It
can be related to the high moisture content 2.75%.
Moisture content can affect the compressibility
index and flowability because the moist powder
mass will result in less free flowing powder.

High moisture content of the F3 can also be
caused by the amount of corn starch higher than
other formulas. Corn starch is hygroscopic so the
granules will be more humid. The results of each
formula met the requirements as good granules, the
moisture content of the granules were in the range
of 2% - 4%. These results can guarantee the
granules are stable during storage. Humidity of a
granule will affect the stability of the granules. The
higher the humidity, the higher the potential for
microbes to live so stability become shorter. When
the moisture content too much can lead to sticky

and hard flowing granules, but small water
content will produce a dry granule and easy fragile.

Fines content (particle size <100pum) from all
formulas were more than 20%. From all that
formula, the best formula chosen was determined
based on the evaluation has been done. Formula 2
was chosen formula because the formula 3 had a
high moisture content, it is feared the stability of
the granules is getting shorter. While the formula 1
and 2 based on the results of the statistical analysis,
flowability and angle of repose did not provide a
significant difference but in terms of the yield
obtained, compressibility and flowability, formula

Formula 2
6.04+1,80

2.08 £ 0,04

Formula 3 Requirement
6.48+1,32 4-10g/s (Good flowability)
26.98+0,00°  20-30° (Good flowability)
21.09 <20%
11.99 5-12% (Perfect flowability)
2.75+£0,02 2-4%
78.40% -

2 was better than formula 1. Thus formula 2 with
ratio 1:1 for lactose and corn starch was a best
formula and chosen to do the next process.

CONCLUSION

Granules with filler ratio 1:1 for lactose and corn
starch can result in good physical properties of
granules.
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