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Pharmaceutical Studies on 20% Aminophylline
Powders and Granules*!
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Powders and granules consisted of 20% aminophylline were prepared to improve physical
propzrties of aminophylline powder. Two percent of sodium carboxymethyl cellulose (CMC-
Na), 5% of polyvinylpyrrolidone K-90 (PVP) and 5% of starch paste were used as binders to
make granules of 20% aminophylline. Distribution of particle size of all six different aminophyl-
line granules conformed to standards prescribed in Japanese Pharmacopoeia (JP). Values of angle
of repose and grouping rate of granules of 20% aminophylline were lower than those of ami-
ncphylline powders, indicating that flowabilities of granules were higher than those of powders.

The powders and the granules did not change in appearance for 30 days under severe condi-
tion (at 30°C, relative humidity of 92%)). Content of aminophylline in each preparation was
measured by absorption spectrophotmetry at 273nm. Among several preparations we tested,
both aminophylline powders and granules with D-mannitol as a diluent were most stable for 30
days under severe condition. Disintegration time of the granules was within 10 minutes in
water at 37°C. Dissolution test of the granules by paddle method showed a rapid release of
aminophylline into water, indicating that bioavailability of the granules may be similar to that
of aminophylline powders. From the results of this study, it is expected that 20% aminophyl-
line granule with D-mannitol as a diluent is useful as a hospital preparation.

Keywords——amincphylline granule; D-mannitol; starch; physical property; stability; sen-
sory test; dissolution test
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Table 1. Amount of Binder for the Preparation
of 20% Aminophylline Granules

Binder (ml/Diluent 100g)

CMC-Na PVP  Starch-paste

D-Mannitol 15.0 35.0 10.0
Potato starch 30.0 40.0 20.0

CMC-Na : Carboxymethyl Cellulose-Na,
PVP : Polyvinylpyrrolidone

Aminophylline + Diluent

[D—Mannitol or]
Potato starch

— mixing

— addition of binder

— kneading

— granulation with a sieve (840um)

— drying at 40°C for 2 hours

— classification of granules with
sieves (840, 420um)

20% Granule

Chart 1. Preparation of 20% Aminophylline
Granules
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Table 2. Particle Size Distribution of 202 Aminophylline Granules
Particle size distribution (%)
Diluent Binder
>1700 1700—1400 1400—500 500355 355> (um)
CMC-Na 0.00 £ 0.00 0.02 £ 0.03 89.94 £ 3.65 9.36 + 3.50 0.05 + 0.10
D-Mannitol PVP 0.00 = 0.00 0.00 + 0.00 94.20 £ 3.52 5.42 + 3.40 0.22 + 0.10
St-paste 0.00 £ 0.00 0.02 + 0.03 90.08 = 1.30 9.32 + 1.45 0.38 % 0.33
CMC-Na 0.00 = 0.00 0.02 = 0.03 90.90 + 3.89 8.03 = 3.39 0.81 + 0.38
Starch PVP 0.00 & 0.00 0.05 + 0.05 92.18 + 2.57 7.05 + 2.33 0.59 + 0.26
St-paste 0.00 = 0.00 0.02 = 0.03 93.83 + 3.02 4.62 = 2.64 1.23 + 1.08

N=5, Mean * S.D. (%)

CMC-Na: Carboxymethyl Cellulose-Na, PVP: Polyvinylpyrrolidone, St-paste:Starch-paste
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Table 3. Comparison of Physical Properties of 20% Aminophylline Powders and Granules
Diluent Binder Escapability®(%) Repose angle”(° ) Grouping®(%)
(20% Powders)
D-Mannitol 10.9£1.5 47.71£0.6 15.0£1.7
Starch 19.943.4 44.710.6 2.9+0.8
(20% Granules)
D-Mannitol CMC-Na 34.3£1.0 39.0£1.0 6.41+1.3
PVP 31.0%1.6 41.0£0.0 7.2t1.8
St-paste 39.7£1.5 38.8+0.8 9.94+3.0
Starch CMC-Na 35.3+1.1 40.2£0.3 7.8+£2.6
PVP 19.3+1.3 40.31£0.6 14.7+£3.7
St-paste 36.1+0.8 42.240.3 16.7X£1.7
— Aminopliylline 8.8+2.6 50.5+0.5 35.3+£8.2
CMC-Na:Carboxymethyl Cellulose-Na, PVP: Polyvinylpyrrolidone, St-paste: Starch
paste
Mean+ S.D. (a),c)~N=10, b)~N=3]
Table 4. Sensory Test for Weighing of 20% BEEF LT FNAREERTHHEELLND.
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Fig. 1. Dissolution Curves of 20% of Aminophylline Granules ey
D-Mannitol (] a) and starch (Ib) were used as diluents containing
each binder : CMC-Na (Q), PVP (A), starch ().
Table 5. Change in Appearance of 20% Aminophylline Powders and Granules
under Severe Conditions
Wetting Discoloration
) . Days after Setting Days after Setting
Diluent Binder
1 3 7 10 14 21 30 0 1 3 7 10 14 21 30
(20% Powders)
D-Mannitol ——— 1.01.0 2.5 2.0 1.8 2.3 2.3 2.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Starch —— 1.01.01.82.01.52.52.8 2.8 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
(20% Granules)
CMC-Na 1.0 1.0 1.0 1.0 1.3 1.0 1.3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
D-Mannitol PVP 1.0 1.0 1.0 1.0 1.8 1.8 1.5 2.5 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
St-paste 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
CMC-Na 1.01.01.01.01.31.31.31.3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.3
Starch PVP 1.01.0 1.0 1.0 1.3 1.3 1.3 1.3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
St-paste 1.0 1.0 1.0 1.3 1.3 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Aminophylline 1.0 1.0 2.0 2.0 2.5 2.3 3.3 4.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0.1.0

Each value represents the mean of scores for sensory test by four persons.
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Bbhic. thboZ ehb, 731774V vk ER
FleTrolwely, BELE -t ELDLRS.
5 REH

20 DR, PREIGHTIC VT30, Rt
HRID2028 L b BB RIETIXAD LRI T, RE
FHETTR, Fig. 2 GRLEX S5, 30BERE VT
D-=v=1—n % RIEFE L 20% 8% 99.8% DR
FRTHHOEX L, Fv 7 v uRH L Li-20% 8D
BAFRII95. 5 L ABRIETARD bR,

20% FRLTI, D-wv= b~ ARRIFHIE L1 20%

BRLOBRATED 30 HBIR B\ T, PEILHT T 99.3~
100.3%TH Y, BESGHTTY 98.1~98.8% TH 1=
DEXL, 7v7 v E U205 E R cik b4
1 95.3~97.0%, B4 T T91.2~92.4% L (EF
BEDbRI. —F, HEROEWE Y BEIE DL
e otc.  (Fig. 3)

UEDERES I UNBIEOKELY, Fv 7 vail
AL LIRS L O BB i, —EEE
DT 37740 vEIIR kD, FODEGEE
NRAERDFRAEL LTUL D-=v = b — LR R &
Li-BRrEFITHhH 5.

NI | -El ectronic Library Service




Japanese Soci ety of Pharmaceutical Health Care and Sci ences

% Bz 3 2 Vol.14, No.4 (1988) 283

wWfii:::“—*‘-f———~—4————~—*5
J\;.——-—’i——“——f\l*

3 .

S g0

£

3

(=]

g

< g0

Ei

=1

3 J *

g L p<0.05
T T T 1

10 20 30

Time after Setling (Days)

Fig. 2. Stability of Aminophylline in 20% of Powders under

Severe Conditions

- D-Mannitol (@) and starch (A) were used as
diluents. Twenty percent of powders were kept
at 30°C, relative humidity of 92% for 30 days.
Nl a) I b)
lOO‘ﬁg—W@#EM 1007 e oAk 5
3\_\3 py T L
2 90 904
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Fig. 3. Stability of Aminophylline in Granules under Moderate Conditions (Illa, [lb) and
Severe Conditions (Illc, IMd)
D-Mannitol (Ia, TMc) and starch (IIb, JMd) were used as diluents containing
each binder : CMC-Na (Q), PVP (A), starch ().
Twenty percent of Granules were kept at 20°C, relative humidity of 75% or
at 30°, relative humidity of 92% for 30 days.
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Table 6. Change in Appearance of 20% Aminophylline Powders and Granules with
Lactose under Severe Conditions
Wetting Discoloration
) . Days after Setting Days after Setting
Diluent Binder
1 3 7 10 14 21 30 0 1 3 7 10 14 21 30
(20% Powders)
D-Mannitol ~ ——— 1.0 1.0 3.3 3.8 4.0 4.0 3.8 3.8 1.0 1.0 3.3 4.0 4.0 4.0 4.0 4.0
Starch ——— 1.0 1.0 1.8 3.0 3.8 3.8 3.8 3.8 1.0 1.0 1.0 2.5 4.0 4.0 4.0 4.0
(20% Granules)
CMC-Na 1.0 1.0 3.0 4.0 4.0 4.0 4.0 4.0 1.0 1.0 2.8 4.0 4.0 4.0 4.0 4.0
D-Mannitol PVP 1.0 1.0 3.5 4.0 4.0 4,0 4.0 4.0 1.0 1.0 2.3 4.0 4.0 4.0 4.0 4.0
St-paste 1.0 1.3 2.5 3.8 4.0 4.0 4.0 4.0 1.0 1.3 2.3 3.8 4.0 4.0 4.0 4.0
CMC-Na 1.0 1.0 1.0 1.5 3.0 3.3 3.8 3.8 1.0 1.0 1.0 1.5 2.8 3.3 4.0 4.0
Starch PVP 1.0 1.0 1.3 1.8 2.5 2.5 2.8 3.3 1.0 1.0 1.0 1.8 2.3 2.8 3.8 3.8 -
St-paste 1.0 1.0 1.3 1.5 2.3 2.5 3.3 3.8 1.0 1.0 1.0 1.3 1.3 2.3 3.8 3.8
Aminophylline 1.0 1.3 3.8 4.0 4.0 4.0 4.0 4.0 1.0 1.3 4.0 4.0 4.0 4.0 4.0 4.0

Each value represents the mean of scores for sensory test by four persor{s.
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