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1ABSTRACT: optimal effective ratic between acacia.gum and the
i The effects f-"‘- Comoin ng starches (Cassava, Maize | siarches at which satistactory granules and tablets were
fan acacia gum on the physical properics ui |} produced.
I an ujme granu id tablets were inves H |
i ches were found o have higher binding Ci EXPERIMENTAL [
gum but stepwise substitution of 1"** starch hiaterials: Acacia powder (BDH. England), Maize r
the gum produced more friable, smaller. and i6ss | siarch (BDH, England), Magnesium siearate (Hopkins |
iz granules with improved flow ability. Combination § and Williams, England), Talc (BDH, England), :
of etarch and acacia gum also produced tablets with Sulphaguanidine (BDH, England). Cassava starch was%
improved weight uniformity and decrease in hardness p,-eparpd;q“.,- laboratory using the method adopted by !
and disintegration values. However on storage 10r SiX } Nasipuri (1879) in preparing cocoyam starch. t
months, tablets formulated with increased proportion of | preparation of Sulphaguanidine granules: The |
acacia io starch in the binder solution showed increase in | starches (cassava, maize and potaio) and acacia gum E
hardness and disintegration values because of the in- | were combined and coded as indicaled in Table | The {
crease in hardness and disintegration values of e | siarch and acacia gum were heated together using
tablets on aging, it is suggested that starch should be | distilled wateruntil a homogenous mucilage was formed
mimmally substituted with acacia gum. The final weight of the binder solution was adjusted fo
130g with hot distilled water
INTRODUCTION Predetermined quantily of the binder solution was
The choice of a binder in tablet formuiation is dictaled | addedinthree tofour portions to 700g of sulphaguanidine
among other things hy the degree of binding required | power and massed at regular time intervals for 8 min.
(Shubair and Dingwall. 1978) Starch has been tound to using a Hobart bow! mixer. The wet mass was passed
be a better binder than acacia gum since starch gave | through a 12 mesh screen (i.e. 1400 um) and the wet
harder, glossier andless friable tablels (Alam and Parrolt, | granules dried in a fuidized bed dryer at 45-609 for
1871 and Nasipuri, 1979). Acacia gum has ailso been | o5min. The dried granules were screened through sieve
found to increase the hardness and disintegration values | No 10 (i.e. 1700 um)
of tablets on aging (Alam and Parrott,1¢71 and { Granule size analysis: Endecott test sieves ranging from
Nasipuri,1979). However, synergistic effects between § 2000 um (8 mesh sieve) to 150 um (100 mesh sieve) and
starch and gum like guargum have beenreported by Nath | 5 receiver were usea with 2 shaking tme of 10 min. 50%
and Gaitonde (1976). improvement in granules flow | comuiative cver size was taken as average granule gize.
ablmy and tablet Welght UniTQfm“y was exhibited when Fnab"ny: ‘][]g Sample from fraction retained bs.r q22
guargum and starch (Maize, potato tapioca and arrow- | mesh sieve bulpassingihrougha 16 meshsieveie (710
root) combinations were used in preparing lactose (Nath | - 1900 um) was used inthe determination, using a Roche
and Gaitonde 1976). No conclusive ratio between the | friabilator with the drum set to rotate at 25 rpmior 4 min.
guargum and starch at which the combination was opti- | The percentage loss of weight due to abrasion was
mally effective was however arrived at. Nath and others | cajculated from the weight of granules retained by the 22
(1985) using guargum and locust bean gum in combina- | mesh sieve after the test. The results given are the
tion with different starches. reported that binder formula- | means of three determinations
tions containing guargum were most effective. The re- | Bulk density (Pp): Bulk densities were determined the
sults indicated that all natural gum containing | methodof Neumann (1967). 50g (W) of granules fraction
galactomannan may not compare favourably with one | from-16+22 meshsieve i.e. (710- 1000um)was poured
another when combined with starch. intoa 100cmS3 graduated measuring cylinder and dropped
This present study invalved the use of acacia gum in gently 100 times on a pile of cloth until no decrease in bed
combination with three starches namely cassava, maize height occurred. The volume of the granules bed was
and potato to produce sulphaguanidine granules and | measured atthree places aroundthe measuring clylinder.
tablets. The physical properties of the granules and | The mean volume (V) was used to calculate the bulk
tablets were evaluated with the aim of determining the | density from the expression:
. 9 J
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F N R e et A (1)

The results given are the means of the three determi-
nations.

True density (Pt)

True density was determined using the displacement
of benzene method in 50cm3 pycnometer bottle. The
empty bottle was weighed (W), filled with benzene and
reweighed (W1). The difference gave the solvent weight
(W2) 5g sample (W3) of granules fraction -16 + 22 mesh
sieve i.e. (710- 1000 um) was introduced into the empty
pycnometer bottle, filled with the benzene and weighed
(W4). The true density was calculated trom the expres-
sion

Pt = W2 W3
50 (W1 +W3 -W4) i (2)

The results given are the means of three determina-
tions.

The total porosity (ET) of the granules was estimated
fram the expression (Martin et al, 1983).

ET = 1= B
Bhaig oo isite oo e (3)
And the percentage porosity is expressed as
ET% =(1-Pt) x100
( PY
Angle of repose
Granules retained by 44 mesh sieve (355 um) but
passing through a 16 mesh sieve (1000 um) were used
for the determination. A fixed - funnel and free standing
cone method was used (Train, 1958) the funnel was
secured with the tip at a known height (h) above a
calibrated graph paper placed on a flat horizontal sur-
face. Granules were carefully poured through the funnel
until the apex of the conical pile touched the top of the
funnel. The diameter (d) of the cone was measured and
the angle of repose calculated from the expression.
1 & rarclami@highana o7 5 sl s mssb (5)
The results given are the means of four determinations.
Flow Index )

A flow tube with an orifice of 10 mm was vertically
secured to a retort clamp. The orifice was covered with
a cardboard flap and a weighted receiver placed below it.
100g of -16 + 44 mesh granules (355 - 1000 um) was
introduced into the tube and the cardboard flap covering
the orifice gently removed to allow the flow of the gran-
ules for 60 sec. The quantity of granules discharged was
weighted and the flow index calculated from expression
below:

Flow Index = W (g min"')

Wa (gminT)

W o= Vleight of granules discharged
W = We ght of granules discharged using acacia
as binder.

The results given are the means of four determinations.

Preparation of the tablets

Granules retained on 44- mesh screen (355 um) were
used with 10% W/ of granules that passed through 60-
mesh screen (250 um) added to them as fines. 5% W/

\.

potato starch was added as disintegrant while 1% Wiy o?q
a mixture of magnesium stearate and talc (1:1) sifted
through 60-mesh screen were added as lubricant, The
mixtures were then mixed by gently rolling them in a
container for 5 min. 400 mg granules sample was used
in calibrating the die fill. The granules were then com-
pressed on a single punch tabletting machine (Diaf A/S,
Type TM20, Denmark) using a 10 mm diameterflat faced
punch/die at 5 units compressional pressure. Thetablets
were stored for seven days to allow elastic recovery
before they were evaluated.
Evaluation of the tablets

Tablet hardness was determined by the Pfizer hard-
ness tester using ten tablets. Twenty tablets from each
batch were weighed individually and the mean tablet
weight, standard deviation, and coefficient of variation
calculated. Friability value was determined by rotating

{ tentablets in a Roche friabilator (Erweka) with the drum

set at 25 rpm for 4 min. The percentage loss in weight
due to abrasion was then calculated. The disintegration
times of the tablets were determined by the method
prescribedin British ®harmacopoeia (1973) for uncoated
tablets using a manesty tablet test unit except for elimi-
nation of guide discs. The resulis given are the means
of three determinations.
Results and Discussion

The physical properties of sulphaguanidine granules
aregiveninTable Il. The effect of combining starch with
acacia gum on the physical properties of the granules
were almostthe same for the three starches used, hence
the results will be discussed in general. The mean
granule size decreased as the concentration of starch in
the starch-acacia gum combination decreaset. This
also correlated with a decrease in the quantity of starch-
gum combination used in formulating the granules. The
trend of the result could be due to increase in the fluidity
of the starch-gum solution as the concentration of starch
in the combination decreased resulting in decrease in
the solution tackiness/adhesiveness thereby promoting
solid/liquid adhesion rather than solid/solid adhesion. It
has been reported that solid/iquid adhesion yields gran-
ules with smaller sizes (Chalmers and Elworthy, 19786).
Also a stepwise decrease in the concentration of starch
in the stasch-gum mixture yielded more friable granule.
Replacing part of the starch by the gum is analogous to
dilution of the binder mixture (décreased viscosity),
which has been reported to increase friability (Davies
and Gloor,1973).

There was no significant difference in bulk densities
and true densilies of the granules as the starch-gum
component of the binder solution is varied. However,
granules produced using starch mucilages alone were
more porous than those of acacia gum, while combina-
tions of the two binders showed intermediate values. To
some extent, the porosity of the granules could be
correlated with the granule size, as smaller and dense
granules yielded less porous granules (Batches M4, P4
and A). The flow index is a measure of flowability of the
J
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fTABLE i: COMPOSITION OF THE GRANULATING FLUID (% W/W) st

Cassava Maize Potato Acacia gum Code Quantity used (Gram)
€ - - - C1q 157.5
4 - - 2 C2 149.4
3 - - 3 Ca ' 132.0
2 - - 4 C4 129.6
- 6 - - M1 149.7
- 4 - 2 M2 137.8
- 3 - 3 M3 133.2
- 2 - 4 My 135.0
- - 6 - Pq 143 4
- - 4 2 P2 128.4
- - 3 3 P3 1218
- - 2 4 P4 123.3
- - - 6 A 1215
TABLE II: PHYSICAL PROPERTIES OF SULPHAGUANIDINE GRANULES PREPARED WITH ADMIX

TURE OF STARCH AND ACACIA GUM AS BINDER

C1 Co C3 C4 ' My Mo Mz Mg Py Po Pg3 P4 A
Mean granule size (um) 1590 1400 1360 1320 1480 1400 1330 1090 1730 1600 14001220 1140

Friability, % 49 55 92 99 57 60 63 74 2.1 53 68 72 58
Bulk densily.gcm‘3 044 046 050 050 045 046 048 051 042 044 048 054 052
True density, gcm‘a 129 128 136 138 131 131 134 138 128 131 135 1.36 1.37
Porosity, % 659 64.1 63.2 638 656 649 642 63.0 67.2 664 644 603 620
Angle of repose 38.1 372 361 306 386 381 365 354 404 395 374 364 384
Flow index 073 075 090 104 070 0.74 075 088 068 080 077 1.13 1.00
TABLE Nl PHYSICAL PROPERTIES OF SULPHAGUANIDINE TABLETS PREPARED WITH-ADMIXTURE
OF STARCH AND ACACIA GUiv AS BINDER
Weight Variation Frability (%)~ _Hardness (k@i D.T (min)
Mean wt (g) S.D (g) C.V. (%) X Y ¥ Y
C1 0.385 0.023 5.97 1.53 8.8 9.3 27.03 26.92
Co 0.382 0.017 4.45 1.40 g2 101 30.07 31.19
C3 0.395 0.014 3.54 1.70 82 10.4 16.22 20.89
Cq 0.410 0.008 1.95 2.16 7.3 8.1 10:43 14.22
M4 0.385 0.034 8.83 1.69 10.5 11.3 33.67 34 .81
M2 0.380 0.026 6.84 1.73 9.1 9.4 26.42 32.00
M3 0.381 0.021 5.51 2.08 8.5 9.5 16.72 25.03
Mg 0.415 0.011 2.65 2.74 6.4 7.6 10.28 16.25
P1 0.365 0.038 10.41 1.20 10.8 11.1 : 3
P2 0.378 0.029 7.65 3.22 49 Bi5 27.55 28.36
P3 0.382 0.009 2.30 415 52 BT 18.40 21.42
P4 0.390 0.013 2.33 4.70 4.8 59 6.48 10.78
A 0.408 0.021 515 2.12 62 7.9 14.20 18.36
S.0. - Standard Deviation
cV. - Coefficient of variation of weight
X - Immediate vaiue
Y - Value after 6 months;
D.T. - Disintegration time;
k' - Disintegration time greater than 120 min. - J
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@anuies with reference to the flowability of those gran-
ules produced using acacia gum alone as binder. A
decrease in angle of repose with improved flowability was
theretore observad (Table 11} as the concentration of
starch inthe bindercombinations was decreased stepwise.
The physical properties of tablets compressed from
the granules are reported in Table Il A stepwise
decrease in the concentration of starch in the binder
mixture improved the mean weight of the tablets. In-
crease in flow rate associated with smaller and less
porous granulations manufactured using less viscous
binder solution might have contributed to the increase in
the mean tablet weight and diminished variation in the
weight of the tablets. As indicated in table Ill, when part
of the starch is substituted with acacia gum, the tablet
hardness decreasad, while the friability increased. This
may be an indication that the effectiveness (binding
capacity) ofthe binder mixture depends ont heconcentra-
tion of starch mucilage in the admixture of starch-acacia
qum
The disintegration times for the sulphaguanidine tab-
lets are given in Table lli. Starch mucilage alone pro-
longed the disintegration time when compared with aca-
cia mucilage. This finding was contrary to earlier reponts
of Mital {(1968), wno cbserved thal starch mucilage gave
a lower disintegration time when compared with acacia
mucilage in this case, a heavier coating of the granules
by the high viscous ctarch mucilage may be responsible
ior the prolonged disintegration time there was a signifi-
cant decrease in the disintegration time with stepwise
decrease in the starch concentration of the binder mix-
ture. This could probably be due to decrease in binding
capacities of the solutions
Storage at room temperature for six months affected
the disintegration and hardness of the lablels as indicated
in Table |ll. This has earlier been noted by Alam and
Parroit, (1971}, and Nasipuri {1979). The increase in
disintegration time with aging became more pronounced
as the concentration of acacia gum in the binder sclution
increased. On physical iIngpeaction of the tablets after six
monhs, batches Ca, G4, M3, M4, P4 and Ashowed brown
colouration. The intensity of the colour was found to
depend onthe concentration of gumin the binder mixture.
From the physical properties of the granules and tab-
lets, it could be concluded that starch has a higher binding
capacity than acacia gum. This higher binding capacity
may not necessarily mean improved granule and tablet
properties as evidenced from the results in Tables Il and
1. Blends of starch and acacia gum produced granules
and tablet:. which exhibited betier physical propenties
than wher starch or acacia was used alone. Starch
mucilages are highly viscous and their efficiency in pro-
ducing uniform wet mass may be reduced while acacia
gum mucilage due to its low viscosity may produce over
wettedgranule. The synergistic effect noted earlier on by
Nath and Gaitonde (1576) when starch was combined
withguargum may therefare not necessarily be as aresult
of chemical reaction between the amylopectin fraction of

N

the starch and the galactomannan molecule of the gum.
It could be as a resull of reduction in the viscosity of the
starch gum mixture which improved the wetting and
penetration abilily of the binder solution.

Though stepwise substiiution of the starch with the
gum continuously improved the tableis properties (at the
concentrations studied) as also noted by Nath and
Galtonde (1976), this was foundtoincrease the hardness
and disintegration time of the tabiets on storage for six
months. Therefore, high substitution of the starch with
gum may not be desirable.
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