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properties and function

HAO lJing-giang', YANG Bai-xue', SUN Wei', SUN Rui-meng*, SUN Hui-min? LI San-ming"™

(1. Shenyang Pharmaceutical University, Shenyang 110016, China; 2. National Institutes for Food and Drug Control,
Beijing 100050, China)

Abstract: During the process of consistency evaluation, it was found that the consistency of drug release
between generic and original brands in vitro was not sufficient to demonstrate their same release in vivo. The
disintegration of tablets, as a premise for the release of tablet drugs, greatly affects the release of drugs, depending
on the structure and properties of disintegrants. Hence the systematic research on disintegrants would be very
important for the evaluation of generic consistency. In this experiment, the physicochemical properties and applica-
tion of 11 different sodium carboxymethyl starch (CMS-Na) from 9 manufacturers were investigated. This provides
the reference for selection of excipients for consistency evaluation. The particle morphology of CMS-Na was
observed by scanning electron microscope. The particle size distribution was determined by dry particle size
analyzer. The determination of pH and loss on drying was carried out according to the 2015 edition of Chinese
pharmacopoeia method. The powder fluidity was evaluated with Carr's index, Hausner ratio and angle of repose.
The disintegration performance of CMS-Na was evaluated through determining the water absorption and swelling.
The disintegration effect of CMS-Na tablets was studied using lactose and microcrystalline cellulose as fillers. The
results showed that pH values and weight loss on drying of all samples met the requirements, whereas the par-
ticle morphology, fluidity, water swell-ability and disintegration time had a large variation, which leads to the large
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differences the properties of CMS-Na depending on the sources. Therefore in order to ensure that the reproducibili-
ty of generic drugs from their name brand, our studies indicate that only a sizable choice of disintegrants could en-

sure good inter batch reproducibility.
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Figure 1 Apparatus of water uptake
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SEM micrographs of different sources of sodium carboxymethyl starch (CMS-Na). Magnification 400x. 1-11 mean the
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Table 1  The particle size distribution of CMS-Na. X4, Xg, and
X, represent the particle diameter corresponding to 90%, 50% and
10% of the cumulative fraction on the cumulative particle size
distribution diagram respectively; SMD: Surface average particle
diameter; VMD: Volume average particle diameter; S;: Particle
size span

Excipient X0 Xso X SMD  VMD S

No /um fum fum /um fum P
1 10.4 33.06 48.94 15.09 31.81 1.17
2 4.89 17.53 35.61 9.56 19.40 1.75
3 16.41 34.11 56.32 19.07 35.22 1.17
4 20.24 4081 63.91 2185 41.24 1.07
5 9.78 18.84 39.86 12.36 21.80 1.60
6 8.96 21.02 42.27 12.27 23.42 1.58
7 11.48 2211 55.23 14.59 28.00 1.98
8 7.40 17.01 32.57 10.81 18.54 1.48
9 19.38 37.74 56.95 22.78 37.70 1.00
10 13.59 33.04 48.95 17.04  32.27 1.07
11 19.27 38.18 65.06 30.44  40.47 1.20
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Table 3 Partial physicochemical properties of CMS-Na

Excipient Specific Loss on Degree of
No surface/m?-g* drying/%  substitution
1 0.1571 6.44 7.09 0.265 1
2 0.3700 5.79 5.98 0.197 7
3 0.1790 5.92 5.76 0.2427
4 0.036 8 7.02 6.72 0.252 6
5 0.836 3 6.13 7.77 0.2431
6 0.2797 5.82 6.39 0.189 8
7 0.1695 5.85 6.43 0.190 1
8 0.449 7 5.65 7.89 0.163 6
9 0.1134 6.13 4.77 0.252 8
10 0.055 6 6.42 5.81 0.236 2
11 0.272 9 6.09 3.45 0.1737

Figure 3 The profiles of hygroscopicity of different sources of
CMS-Na

Table 2 The bulk density, tap density, Carr's index, Hausner ratio and angle of response of CMS-Na. n = 3, x = 5. “P<0.01, “"P<0.001 vs

excipient No 1

Excipient No Bulk density/g-cm Tap density/g-cm Carr's index/% Hausner ratio Angle of response/®

1 0.862 + 0.028 0.986 + 0.005 12.56 +3.32 1.15+0.04 36.34 +0.30
2 0.638 + 0.013™ 0.994 +0.013 35.83+1.08™ 1.56 + 0.03™ 41.03 +0.52"
3 0.825 +0.015 0.977 + 0.006 15.58 +2.04 1.19+0.03 34.94 +0.50™
4 0.842 + 0.030 0.906 + 0.002"" 7.07+3.51 1.08 + 0.04 3450 +0.13™
5 0.661 + 0.054™" 0.888 +0.008™" 34.61+0.55™ 1.68 £0.05™ 43.16 £ 0.53™"
6 0.638 + 0.020"" 0.931 +0.010™ 31.53+1.83"™ 1.46 +0.04™ 41.99 +0.15™
7 0.677 +0.017™ 0.903 + 0.035™" 24.89 +4.27 1.34+0.07" 43.23+0.22"
8 0.642 + 0.032"" 0.861 + 0.006™" 2541 +4.16™ 1.34+0.07" 49.29 +0.21™
9 0.804 + 0.009 0.978 £ 0.011 17.73 £ 1.46 1.22 £0.02 34.81+0.31™

10 0.883 + 0.020 1.039 +0.004™ 14.96 + 1.67 1.18 £ 0.02 32.53+0.34™

11 0.805 + 0.020 0.930 + 0.004™" 13.36 +0.82 1.15+0.01 40.95 + 0.14™




- 1026 - 25254 Acta Pharmaceutica Sinica 2020, 55(5): 1022 -1029

WA KA 8GRI/ o BESR TR I 5 45 SR 5 KA A
SERILARW G . #% CMS-Nay™ il YU EEAN ], AR
) AR B RS IR VERE o IRUACBE R RIS, SRk
% [4]-CH,COONa #H N %, /K 45 1 F 38 5, A R 7K
] CMS-Na [# 2% 25 ¥ 95 3, A 1T 8 S W 7 I i A1

Hor A KW 28 1 T AR R TR B K 7 LR - A
[l CMS-Na Z [B] IR AR ZZ 80K . — A ok AR g e
ARG R, M A 5 T A SR A S kT AR £ B
IR, AR R R RS K. (HEE R BoR LR A

AR IR I L H K R . CMS-Nall i J5 5 45 e,
BB B /R 2384 K, 8= mhim s itk . R oK &
LR R A 1 25 i e L S T 7 i O
4 RKMSERKME

CMS-Na IR 7K P 5 5 Ik P 2 VAN FE 9 A 1 e 11
RERTRbR o AN S H 42 T AN SRR 1) CMS-Na 7E # 25
7K~pH 6.8 PBS Z& M1 /2 0.1 mol-L™* HCI ¥ H W K
PSR, 5 0 4 AE 5. BRI, AS ] Sk
f) CMS-Na W K ¥ ik v 22 S 0k, Hirbr 1.3.4.9.10 #

Figure 4 The profiles of water uptake over time in different mediums. A: H,0; B: pH 6.8 phosphate buffered solution (PBS); C: 0.1 mol-L*

HCI solution

Figure 5 The swelling of CMS-Na over time in different mediums. A: H,0; B: pH 6.8 PBS; C: 0.1 mol-L™* HCI solution
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Figure 6 Effect of water content on the water uptake of CMS-Na. A: Dried; B: Not dried



1028 - 25254 Acta Pharmaceutica Sinica 2020, 55(5): 1022 -1029

Figure 7 Effect of water content on the swelling of CMS-Na. A: Dried; B: Not dried

Figure 8 The disintegration time of tablets. A: Microcrystalline cellulose; B: Lactose
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