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Study on the optimization on direct compression of
Lycium ruthenicum Murr. submicron powder
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Abstract: Appropriate excipients were selected for direct compression
process of Lycium ruthenicum Murr., Tablets according to the
powder properties were screened. The influence of different
excipients was investigated based on single factor test with hardness,
friability and disintegration time as comprehensive scores. Then,
through the Box-Benhnken design of response surface method, the
best prescription of the direct compression of Lycium ruthenicum
Murr was made. The impact of the different environment on tablets
quality also was detected. Conclusion: Microcrystalline cellulose
SH102, anhydrous lactose, colloidal silicon were selected as excipi-
ents. powders was obtained as follows: microcrystalline cellulose
SH102 content of 29.56% , anhydrous lactose content of 26.91%.
colloidal silicon content of 6.24%. It was also manifested that the

tablets which compression under the low temperature and low hu-
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midity had the best scores which is 0.806, and the tablets with excip-
ients had the obvious advantages in the storage and transportation.
Keywords: Lycium ruthenicum Murr. ; direct compression; low tem-

perature low humidity; process optimization;
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Table 1 Micron powder properties of Lycium

ruthenicum Murr,

Rt/ Rikfa/ e/ JREC®W )/ Hausner Carr's $§
pm ) (g+em™3) (ge+cm™®) He (. /%
117.5 42.7 0.537 0.671 1.25 19.97
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Table 2 Powder properties of excipients

it fR1kF/()  Hausner Hff Carr’s 3§50/ %
A 4 % SH101 %Y 35.5 1.43 19.35
A e % SH102 B 32.5 1.24 17.16
% WK DE20 43.5 1.29 15.94
Teok bk 31.1 1.09 14.46
— K FLbE 34.8 1.17 22.78
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Figure 1 Effects of microcrystalline cellulose SH102 dosage

on tablet quality evaluation indexs
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Figure 2 Effects of anhydrous lactose dosage on tablet

quality evaluation indexs
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Table 3 Response surface design of Box-Benhnken
e A TR YR B oK FLH C ok it
Bt/ % winst/ % it/ %

—1 20 20 4

0 25 25 6

1 30 30 8

2.3.2 WARGIZS R F 4N FNEEE G VRS DL K
6 B3 AR AL AR B0, 38 28 (8105 43 BT B 50 300 36 BG4 A B
MR B e LR AT 308 Y 5 AB.C I IRIE T 2 .

Y = 0.71 + 0.22A + 0.14B + 0.023C — 0.043AB —
0.002 771AC +0.044BC — 0.11A% — 0.15B* — 0.16C>, (4)

5 NBIRT Z TSR, R P<C0.01, Lk Y A5 Y B
BRI P>0.05, P BB A LR IF . KRB R
Jg0.972 8, HE R E K 0.937 8, YL R 5 AR & AT [E
J BB OE TE TN 4 BT 25 4 P43 0 3t A o itk B — SR AR A
FEMFRY A BLAY (B CP b 54 3 4 19 5 i i B3
S 32t 43 A [0 U 7 A — YR IO 2R K T R R« AROR T S S A
SR R A5 0 e /N U DG K LR R B o A 2 R
)RR WS LIRS SR TN

35 30.08
30
Z 25
= g 20
B=< 15
<
= 10
5
0 L L L L L
2 4 6 8 10
TRORD fik S
Colloidal silicon dioxide dosage/%
(a) MR
1007 45
° 80
2E 60
5=
83 4
E
20
0.6 0.3
0 . -
8 10
Ok i I P
Colloidal silicon dioxide dosage/%
(b) WarEpE
o 301 267
g 24.1
E 25 22.6 223
T 19.5
= g 20
=2 E 15
g2
= a 10
<
i
=2 0 | | I | |
= 2 4 6 8 10

TR0 ik 1 P
Colloidal silicon dioxide dosage/%
(c) Jifiasa
B3 AR AmESAANRERNG A
Figure 3 Effects of colloidal silicon dioxide dosage on tablet

quality evaluation indexs
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Table 4 The result of normalized indexs and comprehensive score

s A B C Y, Ys Ys Y/ Y Y/ Y
1 0 1 1 19.06 0.45 9.66 0.227 0.955 0.678 0.620
2 0 0 0 37.43 1.20 18.33 0.686 0.880 0.545 0.703
3 —1 0 1 11.81 9.63 13.66 0.045 0.037 0.545 0.209
4 0 0 0 34.70 0.74 9.23 0.618 0.926 0.692 0.745
5 0 1 —1 18.21 1.32 16.50 0.205 0.868 0.450 0.508
6 1 0 1 25.24 0.45 3.83 0.381 0.955 0.872 0.736
7 0 0 0 35.57 0.30 15.13 0.639 0.970 0.486 0.699
8 0 0 0 39.88 0.89 14.53 0.747 0.911 0.515 0.724
9 1 —1 0 17.40 1.37 13.16 0.185 0.863 0.561 0.536
10 0 —1 1 15.58 8.56 19.33 0.140 0.144 0.356 0.213
11 —1 —1 0 12.27 9.94 22.83 0.057 0.006 0.239 0.101
12 —1 0 —1 13.19 9.71 21.16 0.080 0.029 0.295 0.134
13 1 0 —1 33.31 0.76 14.66 0.583 0.924 0.511 0.673
14 1 1 0 25.44 0.60 5.83 0.386 0.940 0.806 0.711
15 0 —1 —1 21.52 7.08 22.60 0.288 0.292 0.247 0.276
16 —1 1 0 34.99 7.05 17.33 0.625 0.295 0.422 0.447
17 0 0 0 33.87 0.58 10.96 0.597 0.942 0.635 0.724
x5 EEFENWER 100
Table 5 Variance analysis for established regression model z 80
- 2 60
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Al A2 Bl B2 Cl C2
B 0.170 1 0.170 49.54 0.000 2 R FREE T 0 B 4528
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