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ZIsCRPEY) (A, PEG 4000, PEG 6000 (fh2#4li, rivEpe 254 Bl A D, —Hi
kgl (fb2pall, REEHd TAMRA D, WA (azal, JRRHE AR IR A RD.

YRR P T 00, TR 2 M AR, vk BHZG RN h 2522 B fh A i B 2 8 SR
R SR @R 5% (Rhodiola crenulata) [KIARFIHE .,
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LAPEG 4000F1PEG 6000445, H4b 5 B2l 5 H (1.1 ~1.2 mgeL™) il # i AL, % %¢PEG 4000
FIPEG 6000 AR EL (i bE1:0. 2:10 3:1. 0:1) X ALMHEE . [l B | ok B2 5 1l B v st PR 1 5%
Mo A RE AR RS N 1~54%, AMEHAIEE R RS> 1~52%, iR HLH 22 2413 1~50. 45 5R
1.

Table 1 Effects of matrix composition on the hardness, degree of sphericity, tailing and dissolution time of Rhodiola
crenulata dropping pills

Circularity degree/

m(PEG4000): m(PEG6000) Hardness /score score Tailing/score tgissolution /MiN, ;ts
1:0 3 2 1 6.32+£0.19
2:1 4 4 5 6.58+0.23
31 5 5 5 6.18+0.24
0:1 3 2 1 6.84+0.18

PEG 40005 PEG 60005 f LU AN [RDX VA BN FRACAT Wl 25 SR, TR | (o] o 152 M1 It P8 A7 0 5 i)
B # . *4PEG 40005 PEG 60005t it L R 3: 10, WA, FUBIRE AL LY, HARHDGHE o RE A
TG, ARGE . R, B 3 T b 3.
2.2

%L )5t PEG 4000 5 PEG 6000 ()it bty 3:1, 25882541 3 it s i e EEAN TR I (125 1:3, 1:2,
3:5) AP AL . BURERE . RN LA RN BRI . S th AR AR A 1~5 %, AMEIRA
25y Ay 1~5 2%, RIS G 2 450 1~5 S a5 RN 2.

Table 2 Effects of drug content on the hardness, degree of sphericity, tailing and dissolution time of Rhodiola
crenulata dropping pills

Circularity degree/

m(drug): m(total base) Hardness /score score Tailing/score tgissolution /MIN, ;is
1:5 5 5 3 8.45+0.22
1:3 5 5 4 6.82+0.19
1:2 4 5 4 6.23+0.26
35 2 3 2 5.14+0.37

25 A 1 J5 R B AN [ g AL RO FEE [ 4 PR M e 175 5 R FECISS B3 A W A 5
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ML) TS R R O 103 B 102 I, TR RUOREE [ R AN B RS DU o 5 B Bk 2 AT
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AR VPO 1 — AN E R bR AR R B, SRR, SR, R EHE .
SRR TR 72 R K DN S S B2 VR BE R I MR L TR . AR L Y RIGRIELE R
o AR FUREG G A SRR A E T D AR 2.5 mmsy ARG fEE<S CFED, Wik
AEE10~15  CEED. DEZGIEREZ(A) . WEE (B). WHIHKE (O AFEHRREER, DAEZE
FERIZEE I (1~1080) Jodebs, RALG)IEAZRIRZHAK . FEACT R MR WFK3~5,

Table 3 Factors and levels of dropping conditions for the orthogonal design

Factor
Level A B C
t/ d/cm Ilcm
1 70 2 80
2 80 4 100
3 90 6 120
Table 4 Results of the orthogonal design
Appearance
No. A B c RSDyeight variance / % quality/score
1 1 1 1 5.10 4
2 1 2 2 4.62 7
3 1 3 3 411 5
4 2 1 2 4,72 4
5 2 2 3 2.99 9
6 2 3 1 3.12 6
7 3 1 3 3.98 5
8 3 2 1 3.22 8
9 3 3 2 4.32 6
j 4.610 4.600 3.813
j 3.610 3.610 4.553
j 3.840 3.850 3.693
R 1.000 0.990 0.860
j 5.333 4.333 6.000
j 6.333 8.000 5.667
j 6.333 5.667 6.333

R 1.000 3.667 0.666
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Table 5 Analysis of variance
Index Factor S f F P
A 1.646 2 20.835 <0.05
B 1.600 2 20.253 <0.05
RSDweight ariance 1%
Cc 1.302 2 16.481
D 0.080 2
A 2.000 2 2.999
B 20.667 2 30.985 <0.05
Appearance uality
C 0.667 2 1.000
D 0.670 2

F0,0S (2.2) =19.00, F0.01 (2.2) =99.00
ELW T 45 KR, 25 I Z0R R 22 57 I KN HA>B>C, A& i ABCas i
ZESPHTA AR, 240 SRR BEORT TR 2 S 30 S 2 M, % DR 30 LA ML 52 6 K/ I

FHB>A>C, HAMA S HABCs, B2 E80

WA WP (P<0.05),

IR T 5, iR ILAR6.

Table 6 Effect of dropping rate on the variance of weight

, WiEHE4 cm, YAEIAKC120 em: R EOR RS

Drop number per min

RSDweight variance 1%

Appearance quality/ score

10

20

30

40

2.35

2.52

3.08

3.45

Al L, AR min 10~20 VR, AR EZE RN, SN

JRAEE ), SRR BE - min 209 .

24

o LR REHI I TR |

YEFH “2.3”7 S PTHR AL J7 KR T 2148 3 R, 4% SCHRII3] 7 IR AR AR . U
WS W BRAFIRFR TS S, SSRNAR 7. AR L2 IR AR, AR OUE AL 7 R ) T
PTG R AU R R E , EUELS
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Table 7 Results of repetition experiments  ( X %s)

Batch Appearance quality/score tdissolution /MIN RSDeight variance / %0
2007501 9 7.431£0.24 2.74
2007502 9 7.22+0.19 3.01
2007503 9 7.65%0.21 2.83

a. JROE BT LI I, 4 PEG 4000 I iy, i ALE BEANYS , IRahPE. i #vE2E, 24 PEG 6000
Iy, RREIRT R m, WA, SfEHIRE

b. PRI SRR LEBIAR OCHE, A SR 250 0 EEA B R AN B 128, 3 LE R A AS B, A
FEANE s LTy (0 AT O DU AL P (58] 8 5 -«

C. Wy, UEBGR BRI, ZIRENT G, SR WURRBOR R, 2R LIS,
SRRSO, WA SRGE, R BT . R, A B A AL R R A U R AR
SEAT, UM . VBRSO PSR, RS AR T ek, I ) 2 R

4

PEG 4000 5 PEG 6000 it L A~ [R5 AL (R R - [58] 8 JS AFB5E F2 IF5 OL RE d , OP¥  B
WA A SR o 250 R U P T A T AN D503 AL PR 5 [ 5 R 8 A7 £ R ) PR3 A A
SO o S5 A E T AT 29 S B FUR B R TR EE Oy 1:1, PEG4000 55 PEG6000 )5t Ltk 3:1,
BRI IR R AR A 0, 2590 80, I AF min 20 i, EEE 4 cm, A HEIFEK 120 cm,
W HNAE 25 mm, AEGIEMZERE<S RO 10~15 o 3 fLFEA LGS, Tk
CIET
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Investigation on the preparation technics of Rhodiola crenulata
dropping pills

JIANG Shuang, TONG Jia-wei, ZHANG Yu, LIU Hong-zhuo, LI San-ming

(School of Pharmacy, Shenyang Pharmaceutical University, Shenyang 110016, China)

Abstract: Objective To establish an optimal preparation process for the production of Rhodiola
crenulata dropping pills in order to enhance the stability and bioavailability of the drug. Method Rhodiola
crenulata dropping pills were prepared by dispersing Rhodiola crenulata extracts into the melted excipients
and the molten suspension was dropped into the cooling mixture of polydimethylsiloxane and paraffin
liquid Thereafter the drops contracted, cooled and solidified into dropping pills .A series of tests were
performed for the choice of substrate, drug to substrate ratio, the dropping and cooling temperature, and the
dropping speed. Using hardness, degree of sphericity and dissolution time as standards, the amount of
extracts and excipients were selected via single factor experiments. Subsequently, the dropping condition
was optimized on the basis of three factors and three levels orthogonal design. by assessing weight variance
of the pill. Result The optimized pill production process was: processing temperature 80  ; loading of
the extract 50 % , dropping distance: 4 cm above liquid level and weight ratio of PEG 4000 to PEG 6000
was 3:1. Conclusion The optimized preparation method is simple and convenient, and can be used to

prepare Rhodiola crenulata dropping pills in the laboratory or for industrial production.

Key words: pharmaceutics; dropping pill; orthogonal design; Rhodiola crenulata; fusion method;

roundness; weight variation
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