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Effect of microcrystalline cellulose on compressibility and moldability of Galla
chinensis extract
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Abstract: Objective To study the effect of microcrystalline cellulose (MCC) on compressibility and moldability of Galla chinensis
extract (GCE). Methods Four types of MCC were chosen and mixed with GCE respectively in different proportions. The powder was
tabletted by Korsch XP—1 Intelligent Induction Tablet Machine, and the compressibility and moldability were evaluated using
plasticity constant, elastic recovery, compression ratio, yield pressure, tensile strength, and their change rules as indexes. Results The
compressibility and moldability of GCE were poor. CeolusKG802 was the best at improving elastic recovery and compression ratio
among the four kinds of MCC. AvicelDG improved the plasticity constant and tensile strength most when the adding amount was low,
and CeoluskKG802 improved them most when the adding amount was high. To yield pressure, CeolusKG802 exhibited greater
reduction than the other MCC when added in a low amount. As for a high amount, the result was opposite. Conclusion MCC has good
compressibility and moldability in the compression process; Different types of MCC have different advantages. The change law of
compression parameters is obtained by investigating the compression of mixed powders of MCC with different proportions on GCE.
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Table 1 Compressibility and moldability parameters of GCE, MCC, and mixed powder (x +s,n=3)

A SAVEER 1 QgY)  JR4EEL J%  PRIESEPERASE /% JRIRIEJ) /MPa  HUSKGEE / MPa

AvicelDG 13.75+0.25 21.56+0.13 5.62+0.22 74.39+0.28 4.67+0.18
CeolusK G802 15.83+0.46 16.8740.33 6.56+0.74 71.69+2.55 6.25+0.05
CeolusPH301 14.80+0.47 28.55+0.01 4.46+0.33 61.66+0.67 3.59+0.12
MCCWJ101 13.89+0.56 22.07+0.06 5.17+0.32 58.44+0.57 3.30+0.24
GCE 7.39+2.45 32.47+5.36 5.17+1.25 101.84+1.92 0

GCE+5% AvicelDG 8.89+0.22 33.35+0.05 4.18+0.41 98.45+0.93 1.10+0.05
GCE+10% AvicelDG 9.3440.33 32.81+0.04 4.26+1.48 96.83+0.40 1.11+0.07
GCE+-20% AvicelDG 10.35+0.57 30.44+0.29 4.41+0.35 87.45+3.86 1.4040.12
GCE+40% AvicelDG 11.60+0.60 29.23+0.29 4.24+0.19 73.94+0.65 1.9440.46
GCE+60% AvicelDG 12.45+0.47 27.96+0.13 5.5540.59 75.50-+0.65 2.6940.12
GCE+-80% AvicelDG 13.63+0.18 25.58+0.03 5.33+0.37 69.74+0.04 3.51+0.12
GCE+5% CeolusKG802 7.59+0.54 32.23+0.74 4.57+0.16 92.54+0.41 0.30+0.02
GCE+10% CeolusKG802 8.52+0.26 30.8440.66 4.66+0.53 89.18+1.41 0.28+0.04
GCE+20% CeolusKG802 9.69+0.42 29.3240.27 4.80+0.15 80.40-+0.53 0.7240.09
GCE+40% CeolusKG802 12.21+0.65 25.6440.09 5.44+0.34 79.9240.85 1.7240.27
GCE+60% CeolusKG802 14.36+0.50 22.6740.32 6.69+0.32 78.71+0.78 2.9440.21
GCE+80% CeolusKG802 15.68-+0.68 20.1940.25 6.57+0.67 74.02+1.01 4.51+0.31
GCE+5% CeolusPH301 7.50+0.43 34.63+0.15 4174058 95.31+1.08 0.33+0.02
GCE+10% CeolusPH301 7.84+0.50 34.21+0.02 4.08+0.40 88.52+0.40 0.42+0.04
GCE+20% CeolusPH301 8.66+0.58 32.88+0.16 4.54+0.39 86.2346.08 0.4840.08
GCE+40% CeolusPH301 10.12+0.21 33.15+0.02 4.11+0.15 69.99+0.58 0.7340.04
GCE+60% CeolusPH301 12.49+0.20 32.33+0.39 4.37+0.32 76.67+0.69 1.4740.03
GCE+80% CeolusPH301 14.19+0.95 31.51+0.03 45740.41 67.06+0.57 2.4140.08
GCE+5% MCCWJ101 7.22+0.41 32.8840.07 4.3240.42 95.49+1.27 0.3340.02
GCE+10% MCCWJ101 8.17+0.40 31.80+0.04 4.12+0.45 89.70+1.76 0.42+0.04
GCE+-20% MCCWJ101 8.87+0.40 31.78+0.07 4.69+0.46 83.63+1.21 0.36+0.04
GCE+40% MCCWJ101 10.41+0.12 29.9640.30 4.62+0.48 71.82+1.62 0.59+0.02
GCE+60% MCCWJ101 12.9740.12 30.45+0.02 3.44+0.16 76.51+0.48 0.83+0.03
GCE+-80% MCCWJ101 13.35+0.14 26.73+0.08 4.36+0.53 65.77+0.49 1.8740.13
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proportions of MCC (x +s,n=3)

fif# bt . Heckel $2 H k B0 4 A4 1) e il )
(Yp). Paronen 2531448 1 - Heckel 12k (46
YT T RAE Z B AR . SRR IR S ROk T
(PR o L7k BRI R R D8N ) 3 B RSORE () 2
PEAR T LT, Hs AT o

In[1/(1—D)]=kP+A
D NARXTERE, PRSI, KA1 A R4

L 4 v, Tl 2R 4E 3 IS4 T LAR# IR GCE
() )i Bl /7. CeolusKG802 A EAE 0~20%IT,
Jet BB S0 R B, KT 20%)5 T BRE B A TT 2%
AvicelDG. CeolusPH301 Al MCCWJ101 fEINA &=
0~40%IN, Jit g B S B, InANE KT 40% LA
e, JEIRE IR B Prsksg, HEAEIA
A 60%IN, JE IR gAY LT, SR 3 R
AR MBI A2 B, 52l ik &
T8 (P LA UIA B UF I SRR o T AR 4
e, BEFINANEN 40%H Rt LUK B TIEOR .
235 PUIKRAL (o) A FE I A 5 7 )

110
—— GCE+AvicelDG
-= GCE+CeolusKG802
GCE+CeolusPH301
—-=GCE+MCCWJ101

PRAAFPERL L | %

100
90
80
70

JE Iy 1 MPa

60

500 20 40 60 80 100

LS | %
4 GCE AT [E LG5 & a4 E AT RO TR BRIE 0
(xts,n=3)
Fig. 4 Yield pressures of GCE added with different
proportions of MCC (x+s,n=3)



» 1076 -

¢ %% Chinese Traditional and Herbal Drugs 25 453 35 8 #] 20144 4 A

JERE. BHARS R AIAR I ) (P, TR R T
TR AR

o=2F/zhD
FORfRIWERE S, D EAR, h s

PUak s B vz AT HIR AN e A AR, L
T AL TR A ) o M LA R AL 5 AR
FHIRE D) Bl Frnlnt,  an R b B4 5 i h ks
FERROR, BRI /INIR R ) R RS R AR
e W% A OS5 i, TR i R 0,

FHEE 1 AR 5 ml, [ s i s g1k 4 KN 4%
1, GCE ¥ btskai s 0 MPa, Ui I7EIL &
JI'F GCE i e RMEAE 7 BG4 P 414k 5=
A, AR T 45 00 BTk e B 2 A H
TEMMA 5% AvicelDG &, PuiksmfEdemsl (1.10+
0.05) MPa, il iz A /b AvicelDG R AT i
FHEE GCE PiikomZ . SN FZ1h 50%I0,
CeolusKG802 Fil AvicelDG IHiksmES — Mg X
R MAER T 5000, I CeolusKG802 Xtk i
JE R m KT AvicelDG . 1 CeolusPH301 Al
MCCWJ101 X707k 2 B2 R4 AN A i 2 B2 5 R 1l
e i . Bk, X FPUak A e L%
BT N I 2 (10 A it 2 4 28 DTS BT TR R i

;
—— GCE+AvicelDG

6 —= GCE+CeoluskG802
&5 GCE+CeolusPH301
s A —— GCE-+MCCWJ101
%
B3
ES
B2

1

0

0 20 40 60 80 100

R ETHER 1%

B 5 GCE HAnAA[E LR L 4 R AT IR SR
(xts,n=3)
Fig. 5 Tensile strength of GCE added with different
proportions of MCC (x+s,n=3)

3 itig
KIS T R s Aa A R 25, AT
IR ELET4E 20T GCE (1) 7] He 4 P4 A Lk e i
. e g BT L, BAR GCE £ 4 kN 4%
PERANBE BB A, AR R I A AN R 2L 5 0 LA
IR T 4 25 ke 50 0T PR A P R0 e 2R, TR
BIHBEA T HPW . W sSE TR, AFEES

IR0 2T 24 3R S e ) s 24 1 R S 28 25 ) 0 B
ANF) s AEER I BONIGUK SR T, I R
I, AvicelDG Xf GCE Myt T~ Hifds 3 F, Jspx]
J& AvicelDG &l it T 4k 25 AR S8 22 8 25 145

HISCAC IR, DAl R A Ll R R A 5K 9

T REKIN, CeolusKG802 HILILH T {3,

X2 1T CeoluskKG802 7 £ it HAT B 1) s A6 B 24

P AEIRAELEATFAE R 5 5T, CeoluskG802 It

AR 3 Fh: X TR, AT 4R R A I

7 0~20%If, CeolusKG802 ZEALT-IAth 3 Fifl 5,

HBEA IR, CeolusKG802 i Ji il 1)

B AR .

At — AN R . HATH RS,

Fr i BB RLIE I 45 B AL S IR A AR, Lol s

S AR A RURE ) 25 Rk LA ) B R AR

B, HRA T e, Koy b sm e 0y ) -

PTG IR 0T AR Hs SIORE- 1 IR AR T

AR SR, B AE> TIRBE R 5] D) KR

5951 045, RGBT A IR R

P AR IR b, R 4 R B S HCR VAN e

GRS IR (R0 I 75 e 2R P P BT B
- FAFE R 26 LA LG HAR], TS R

SRR, FECPARRI I R e, AR

R ER H  BRIE AL TR B . A5 28441

LA A R TP A IR FRLE R R

FLE NIy, HT A Fy i m] s iR S

MNTTAS BB (7™ i, AR EAT 1000 2 ML

AT FTPT I R RS A B e 4 i B RO i 2T 4

o YRR LRSS AR RS oK PE

TEW 2 FIVEJTT, AT S £ 48 3 (R sl 1 AR e

Ve AWFTUE G T WO T4 0 GCE (¥ n] Hs 4 AN

JRILPERIREM, X TR e o 2054 1) S 4 1 K

A A AR RN o

S 30k

[1] Jackson K, Young D, Pant S. Drug-excipient interactions
and their affect on absorption [J]. Pharm Sci Technol
Today, 2000, 3(10): 336-345.

[2] Wandel C, Kim R B, Stein C M. “Inactive” excipients
such as Cremophor can affect in vivo drug disposition [J].
Clin Pharmacol Ther, 2003, 73(5): 394-396.

[3] Gohel M C, gani P D. review of co-processed directly
compressible excipients [J]. J Pharm Sci, 2005, 8(1):
76-93.

[4] ija I, Peter K J, Rok D, et al. The compressibility and



¢ %% Chinese Traditional and Herbal Drugs 25 453 35 8 #] 20144 4 A

* 1077 »

[5]

(6]

[7]

(8]

(9]

[10]

compactibility of different types of lactose [J]. Drug Dev
Ind Pharm, 2009, 35(10): 1271-1280.

Sonnergaard J M. Quantification of the compactibility of
pharmaceutical powders [J]. Eur J Pharm Biopharm,
2006, 63(3): 270-277.

AR R OR B T 2 TR it )
R (9] FEBr2yaEiisiaea, 2009, 36(1): 1-5.

BIEMR, BRef e, B IE R, 2% ROk e A B
PEFIREMT [J]. 2y, 2011, 42(3): 461-465.

Ko, ROIA, BRMEM, A% SRR IR T H
FEAFPEMIFIT [J]. k2, 2013, 5(5): 928-932.
VEBTE, sk, A6 . JURT B I R T R
10 e 5 P R RCBS AL ER [J]. K % 4R, 2007, 58(2):
452-459.

Wu C Y, Ruddy O M, Bentham A C, et al. Modeling the
mechanical behaviour of pharmaceutical powders during
Powder 2005, 152(1/3):

compaction [J]. Technol,

[11]

[12]

[13]

[14]

[15]

107-117.

g, B, 16, S WHEVEFOS ROR AT 4ER
A AR PR SRR e [3]. Hh E 2526, 20138,
48(2): 116-122.

Armstrong N A, Haines-Nutt R F. Elastic recovery and
surface area changes in compacted powder systems [J].
Powder Technol, 1972, 9(5): 287-290.

Paronen P, Juslin M. Compressional characteristics of
four starches [J]. J Pharm Pharmcol, 1983, 35(10):
627-635.

Marshall P V, York P. The compaction properties of
nitrofurantion samples crystallized from different solvent
[J]. Int J Pharm, 1991, 67(1): 59-65.

Osmo A, Jouko Y. Determining the compression behavior
of pharmaceutical powders from the force-distance
compression profile [J]. Int J Pharm, 2003, 252(1):
253-261.



