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Electrostatic dry powder coated moisture barrier films for Compound Danshen
Tablets
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Abstract: Objective Using ultrafine hydroxypropyl cellulose (HPC) powders as coating material to prepare moisture barrier
coating film for Compound Danshen Tablets by an innovative electrostatic powder coating technology. The effects of coating
prescription and process parameters on coating efficiency and coating film properties were investigated, so as to provide new ideas
for moistureproof coating of moisture sensitive traditional Chinese medicine such as Compound Danshen Tablets. Methods Free
films were prepared by applying an electrostatic deposition process, and the effects of liquid plasticizer on the mechanical properties
and the water vapor permeability were investigated. And the Compound Danshen Tablets were dry coated with ultrafine powders by
the electrostatic coating technology. The effects of coating formulations and processing conditions on the moisture sorption behavior
of the barrier film coated tablets were studied. Results The coating efficiency could be manipulated by adjusting the charging
voltage of the electrostatic spray gun and the amount of the liquid plasticizer. Compared with static curing process, dynamic curing
process was capable to produce a satisfactory film with an enhanced moisture barrier function for the herbal medicines. The best
coating process parameters were plasticizer spraying time 3 min and titanium dioxide addition ratio 1%. The minimum
hygroscopicity was achieved when the coating level was increased to 6.7%. Conclusion The moisture-protective effect by using a
novel electrostatic coating technology with ultrafine powders was efficiently achieved, suggesting that it was a promising alternative
for the protection for the moisture sensitive drugs.
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Fig. 1 Schematic diagram of self-made device used to
determine mechanical properties of films
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Table 1 Influence of plasticizer on 6, and & (n = 3)
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Table 2 Influence of plasticizer on water vapor permeability of films
PEG 400 K& R Img
H &% Oh 2h 4h 8h 12 h 24h
8 0 22.33+2.05 33.00+2.83 86.00+3.74 126.671+1.25 184.00+2.16
10 0 23.33+1.53 31.33+2.08 78.67+3.51 118.331+4.16 179.331+3.06
15 0 23.33+2.89 42.331+4.16 94.67+2.52 151.33+5.13 210.67+8.39
20 0 27.67+4.04 44.67+1.53 95.00+3.61 152.6710.58 222.33+3.06
25 0 25.67+1.15 48.001-2.65 95.33+2.52 172.671+2.52 237.00+6.56
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Table 3 Influence of pigment on water vapor permeated of

films
Bk KB & Img
= 179.33+3.06
0.5% 4T U} 4 0% — b K 165.33+2.89
0.5%T t 2Rl +0.5% — A fh gk 157.33+4.04
0.5% 4T AU} 4 1% S Ah 2K 156.67+0.58
0.5%4T te Bkl + 1.5% — A fh gk 158.67+3.22
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Fig.2 Schematic of electrostatic powder coating system
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Table 4 Effect of charging voltage on coating efficiency

78 H L /KV AR I%
0 51.0£3.8
20 64.0£3.0
40 73.0x21
60 84.0£3.1
80 83.0£1.6
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Table 5 Effect of liquid plasticizer on coating efficiency

B8 S 7 I R A 8] /min LA ZR 1Yo
0 15.0+2.0
1 50.14+3.3
2 66.612.2
3 79.84+2.9
4 84.4+3.1
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Table 6 Influence of curing conditions on weight changes
with 6.7% coating level

X JiR 2 10%
[ Ak 8] h —
A s 1L
1 5.2140.08 5.68+0.03
2 4.80+0.22 5.17+0.17
4 4.78+0.10 4.81+0.20
6 4.75+0.17 4.78+0.21
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Table 7 Weight changes from coated tablets with stored at
75% RH for 12 d

BAHEH /% SR A%
0 6.17+0.21

2.4 5.94+0.15

43 5.42+0.07

6.7 4.95+0.26

8.2 4.89+0.11

10.1 4.87+0.06
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