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Amorphous Ultrafine Particle Preparation for Improvement of Bioabailability
of Insolube Drugs: Effect of Co-Grinding of UDCA with SLS

Han Young Chung*, Seong Shin Kwak* Hyun II Kim* and Woo Sik Choi****

*Interdisciplinary Program in Powder Technology, Graduate School, Pusan National University, Busan 609-735, Korea
**Department of Pharmaceutical Manufacturing, Collage of Pharmacy, Pusan National University, Busan 609-735, Korea

Abstract — The particle size of medicinal materials is an important physical property which affects the pharmaceutical
behaviors such as dissolution, chemical stability, compressibility and bioavailability of solid dosage forms. The size reduction
of raw pharmaceutical powder is needed to formulize insoluble drugs or slightly soluble drugs and to improve the phar-
maceutical properties such as the solubility, the pharmaceutical mixing and the dispersion. The objective of the present
study is to evaluate the grinding characteristics of ursodeoxycholic acid(UDCA) as a model of insoluble drugs. The effects
of the grinding time and the amount of additive on particle size distribution of ground UDCA were investigated. Grinding
of insoluble drug, UDCA and a series of dry co-grinding experiments of UDCA with sodium lauryl sulfate(SLS) as an addi-
tive were carried out using a planetary ball mill. It was measured that the median diameter and the particle size distribution
of ground products with grinding UDCA and additive SLS by Mastersizer. As a result of co-grinding of UDCA and SLS, the
particle size of co-grinding products was decreased more than single grinding one. However, it was observed that co-grind-
ing products were reaggregated to larger particles after 120 min.

Keywords [1 Ursodeoxycholic acid (UDCA), sodium lauryl sulfate(SLS), planetary ball mill.
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Fig. 1 - Chemical structure of UDCA.

Fig. 2 — Schematic diagram of planetary ball mill (KVP-03) used and
its dimensions. (D Motor (P=2.2 kW), @ Pulley, @ Sun
gear, @ Planetary gear, ® Pot
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Table I — Recovery percentage of ground products for each grinding

time after UDCA grinding unit=(%)
15 min 30 min 60 min 120 min
Pan 24.8 3.8 14 1.9
Wall 13.2 4.2 2.6 0.1
Ball 62.0 92.0 96.0 98.0

Table II - Particles size of ground products for each grinding time by
planetary ball mill

Grinding time Particle diameter (um)

{min)

X10 X50 Xg0
0 5.25 25.28 69.33
15 0.90 5.06 25.81
30 0.97 5.58 30.75
60 0.77 433 33.24
120 1.16 6.40 42.11

Table III - Recovery percentage of each fraction of ground products

unit=(%)
: Ball
SLS Time b Wal ——

(min) liquid dry
15 638 49 15.0 16.0
30 30,0 3.0 315 325
2.5 with 60 174 115 380 270
120 60 116 460 380
15 645 34 196 134
30 307 18 358 312
5.0 wt 60 207 6.6 356 294
120 10 6.0 480 440
15 79.7 - 16.9 71
30 79.7 0.1 10.1 6.9
100 wit% ¢ 79.4 0.9 35 5.5
120 9.9 5.2 40 410
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Table IV — Particle diameter of each fraction of ground products with increasing amounts of additive, SLS unit=pm
intact UDCA : x;p=6.23 pm, X5,=30.02 um, Xg,=77.73 pm

Particle diameter (um)
SLS Time Pan Wall Ball(liquid) Ball(dry)

(min)
X10 %50 Xg9 X10 X50 X90 X10 X50 Xg0 X190 Xs50 Xg0

15 4.64 40.21 88.42 3.29 20.04 69.06 0.86 3.99 13.17 1.04 4.48 32.61
25 W% 30 10.88 65.35 107.39 4.52 32.03 87.90 1.09 4.66 13.82 1.40 6.71 4421

" 60 39.69 91.60 13937 5.66 49.02 84.85 1.27 9.92 42.27 2.29 11.73 40.09
120 16.49 6829 123.59 7.39 4931 104.93 1.97 13.60 52.49 2.36 10.46 41.87

15 4.46 4166  93.25 2.41 7.61 35.18 0.97 3.40 7.36 1.01 4.22 20.04
30 541 62.12 104.81 358  34.08  89.12 0.97 4.15 12.49 117 4.88 16.54

54 wi.% 60 5.58 45.61 98.61 6.11 44.60 92.77 0.83 341 10.31 1.25 4.99 38.09
120 15.09 62.96 117.14 6.93 41.85 94.92 1.81 14.73 55.18 2.22 10.11 45.22
15 2.30 26.33 82.92 - - - 0.97 3.22 6.30 1.19 4.29 17.93
10 Wi% 30 1.86 28.27 83.88 2.84 10.42 59.12 0.86 2.71 5.23 091 3.24 6.44
’ ’ 60 1.38 16.16  86.05 438 5619  98.77 0.61 1.75 4.69 0.88 318 2449
120 7.66 7150 11811 429 4694 102.33 0.71 2.86 9.67 1.04 458  25.88
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Fig. 3 - Particle size distributions of suspension ground products for various grinding times. (A) Frequency distribution. (B) Cumulative
distribution.
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Fig. -t — Particle size distributions of suspension ground products for various grinding times at SLS 10.0 wt.%. (A) Frequency distribution. (B)
Cumulative distribution.

Z ol Qe mRah doldrhe 2 kEle, oleig @ R AT @) 90 B vle o] YERPEES UDCA @
e AR B U8 doREY el 2 =801 B R SE9 EQ¥HE 2427 Fig 3, Fig 4, Fig. 5 Yehisich

o7 atEgoh Fig. 6= UDCAS} E2fjA1Zte] ub 2.0, 5.0, 10.0 wt%2] SLS

Vol. 45, No. 2, 2002



106 B89 - T - R - H94

15 — T T T T T T 100 T TR T
key t{min) (A) key t(min) (B)
12 ¢ 0 4 sof—=0 z
—1— 15 —0— 15
_ —— 30 ; —o— 30
59-+eo A7) 1 80— 60
> =
L
- 6 T 40
7
3 20
0 X X 0 -
0.01 . 0.01 0.1 1 10 100

X (um) X(um)

Fig. 5 — Particle size distributions of dried products of suspension for various grinding times at SLS 10.0 wt.%. (A) Frequency distribution. (B)
Cumulative distribution.
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Fig. 6 — Particle size distribution of each fraction of ground products for grinding time and addition concentration of additive, SLS. (A) Grinding
time; 15 min, (B) Grinding time; 30 min, (C) Grinding time; 60 min, (D) Grinding time; 120 min
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