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KB RRB A 7 AR AT R R T LA, R RN ER TR ERE ER RENE I EARAZHBL -4 F
T - U - AR (9:1:5%0,m m m) , T B FHZE 40 bar, AT M 1 mm, A3 4% 3.0 v/ min, A0 % 30 Hz, T4 1%
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Forming Process of Mongolian Medicine Digeda — 4 Granules
Tianxiang'?, Laxinamujila' , Harihu® ,Meili', ZHANG Yao®,RAO Xiaoyong’”,LUO Xiaojian®”’
(1. College of Mongolian Medicine , Inner Mongolia Minzu University , Tongliao , Inner Mongolia , China 028000 ; 2. Key Laboratory of Mongolian

Medicine Research and Development Engineering ,Ministry of Education ,Inner Mongolia Minzu University , Tongliao ,Inner Mongolia , China 028000 ;
3. Affiliated Hospital of Inner Mongolia Minzu University , Tongliao ,Inner Mongolia ,China  028000; 4. National Pharmaceutical Engineering Center
Jfor Solid Preparation in Chinese Herbal Medicine ,Nanchang,Jiangxi,China 330006; 5. Jiangxi Universiy of Chinese Medicine ,Nanchang, Jiangxi,
China  330006)
Abstract: Objective To optimize the forming process of Mongolian medicine Digeda — 4 Granules. Methods The prescription
parameters of granules and process parameters of dry granulation were optimized by the single — factor test combined with the
central composite design (CCD) with the yield, friability and dissolution time of the granules as the investigation indexes,and the
quality of prepared granules was checked. Results The optimal preparation process parameters were as follows:the mass ratio of
Mongolian medicine Digeda — 4 spray drying powder to lactose to micron silica gel was 9 : 1 : 5%¢ (m : m : m),the hydraulic
pressure of dry granulator was 40 bar,the roller clearance was 1 mm,the rotation speed of roller was 3.0 r/ min,and the crushing
frequency was 30 Hz. The obtained yield, dissolution time and other items of the granules all met the requirements of the Chinese

Pharmacopoeia (2020 Edition, Volume IV ). Conclusion The optimal forming process of Mongolian medicine Digeda — 4 Granules is

feasible,which can provide a reference for the industrial production of this medicine.

Key words:Mongolian medicine;Digda — 4 Granules;central composite design;preparation process
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Tab.1 Investigation of the three granulation methods

#ik HHIRTEHHARENEEA AR A #%(%)
ACkHE  RRERRH AoHEBE BIRE .43
Mce RHe B AR R 8.45
ik VLA X ) 27.33
ZFHAFDEN. 1 VEEA X ) 25.84
3 Bk, KR 3191
BEHE  4RTH FHRE, hasE TREESE 1512
REFIR - A4 (2:1) BEMNH2 R AHRE 16.23
RETERA - B4 -PVPKY0  HEH S FHRE 21.04
(2:1:1)
REFERND - U -PYPKY  RHHE, HHE 20.15
(2:1:1)
REFEA - ZFMFEDEN.0-  HEADIK, RHRA 23.02
PYPK30(2:1:1)
TR - #4 - MCC Ry, RHAH 15.23
(2:1:1)
RETFES - £FBEDEN0.0-  HEH S R HRE 25.01
PVPK30(1:1:1)
Frils A& RHLE, EA 0 R -
£FMEDEN.0 W TERTE REE  60.34
ER Hhah, TRMEF R E £ 62.11
TR A s, U2 B 50.12
7 :PVP K303% % 487 K30, MCC 35 # sh 4F e % .- A Rk
L R2R .

Note: PVP K30 is short for povidone K30, and MCC is short for
microcrystalline cellulose. —indicates that the yield of the granules cannot

be calculated (for Tab. 1-2).
5N ) B RHBC S IR DR, BURLAS 3R 2T 30% .
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Tab.2 Type and dosage screening of filler by the dry granulation
BERE RAE ELHR

ESRILEL Y5 Hk B A _
(%) (%) (min)

BEA A RALE Ao RAR - - -
ZAHAEDEN. | i, REE 60.55 3912 1.48

ER R A 65.02  35.08  1.58
TR M e 2 5150 40.12 LSO

i Tt TR RAF 5175 4101 1.4
ABAT 5% HE, ATHMCHE 500 400 142
10% HEE AT HE 6.3 3 LSO

20% s, TR 62,40 40.23 117

30% A, T R A4 66.02  38.02 153

REH AhERK T VDA 66.82  30.01 0.5
G BRAR, AT 4968 3412 0.8
CECET U N =R ST ¢ 4841 4500 071

FEH R ARHRR AL S54 41 0.7

BAEE 1.0% Mt R £ .27 30,02 100
WAE 2. 5% Mt 2 6.2 211 112
5. 0% IS AN 72,59 35.03 108

8. 0% IS AR 59.3 3.2 0.98

10. 0% IS AN 69.56 3400 1.0

o0, SERILF 3.3 AN [ i i i TR e A A ) BORLAT
FMZEA K ABTTHE I MR I R AP TER R LR i
VepRZ IR B AT Tk KL .

R3 FTERANEZMERER

Tab.3 Influencing factors of the dry granulation

BEAE BRE SRR

FLBEF & . HeEE30%,20% , 10% , 5% FLAE FH 6T
TR DRL A RZ IR, 25 5 D3 2 . FLBE i 5% A R A5 R 1]
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RN AR AN AR 1) AR AL AS B G (35 A7 AR A A R
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5%o WIS RE A SR b T 390 A FH 4o
242 THHERIZERELZE

VRAE S I3 RN R R i T A TR R AT Tk
kL, AL3E A T | MR R 22 T8 76 IR B AR
30% DA T 250 TR AT i 1000 v/ min, 2] J5 i
A7 TR AR 8 A S5 2R, 8 T 2280, 1R
BB 1. 0 mm , J&E 30 bar, JREEHE % 2. 8 v/ min, K}
B 18, 7 v/ min, BEREA % 30 Hzo B, LUK FE 42 |
WURLAS F MR R VS AL ] S 25 S8 48 bR BE BRIR B R

I AH Bk A @ @ (i)
REEL URY  BHS® 72.54 5612 1.42
FRF B 70.24  60.01  1.48

PSS 7o 78.59 5411 1.30

R 0bar Rk, AP HE 7241 4006 1.25
30bar  RABE, &R MAK 78.59  30.11  1.32

A0bar KA, LA K 7941 23.01  1.50

SObar  H#EE, AN B 79.92 20.15  1.80
RAR 1L0mm Rk 78.59 3501 1.27
LSmm R, & S 75.19 4711 1.08

2.0mm REsH, B 72,76 50.23  1.00

2.5mm  REH,BH S E 5764 58.05  0.92
RAbER 3r/min RABH 7819 2212 1.30
Sr/min RE#, TEERGF 7276 35.11  1.25

Trimin R4, TEE R 5764 40.23  1.08

9r/min REH, TEERLF 3512 5103 1.03
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TRACHE T R 180 g W55 THHy , LA 20 g FLAE AN
5 %o WIS RERR , TR 2D 5 BB T HPRLALI . 30 bar i
B 18. 7 v/ min, RER PR 1. 0 mm, B A RIR L
HROGHURL AR 28 R 81 D0 L MEREE B2 R s A I [] 9 52
S5 L3 37 [ — W AR R T BRI 4514 1, Bl TR
SR AR P JUR AR R B S R EE R, A B
[ 93 /> o VR B M AR R VR A 22 6] ) ek P s ] gk 2>
AT A RIS/, Wtk R R, S5 ) Bl
55, W R i AR v ARy G 2 S EOME R R o,
AR R AL LA 3 ~ 5 v/ min EE H .
2.5 HOESFTERUTEHATIZSH

2.5.1 FREAKIT
AR B R B ER  HE T SR IL - 4% T

J A T 1 e o R e TR R e PR R ) BV, R
O E AR T2 SE b URE (R A) |
WHEIBR (R B) R M (N E ¢y H A&, 17
R AR, b s EEZ 6k, USRS R 51k
R R) L B AR A PRI AR S il sk [R1E R AT A AR 5
AR Z A YOG FR IR I e A T2 450 IR 5K L
4, B EER IS,
2.5.2 WEEAL I HE

FH Design Expert 8. 0.7 AT 22 5 H AR 45
PEAT LA AR S0, 5 TR A5 5% | i s B L Vs AL A )
TESE A e AR, o 2 rds R i3k 6.

RS [T FE R Y = 81. 87 + 2. 874 — 0. 63B +
1.33C+ 1. 894B — 2. 10AC + 2. 43BC — 2. 974 - 2. 26B* -
1. 57C%,R* = 89. 86 , it 25 4 2. 45% . ] 1, T. 24K
Xof AR A5 2R  S 0 R/ INBO U A > TR HE R > 1R

R4 PLEAEHEAZEAT
Tab.4 Factors and their levels of CCD
A AR B -a 0 +a

A(bar) 30 50 23.18 40.0 56.82

B(mm) 1 2 0. 65 1.5 2.34

C(r/ min) 3 5 2.31 4.0 5. 68

x5 HLEFERITRBIEITEER
Tab.5 Design and results of CCD

A5 BEA BEB BEC BREAE(%) RHAE(%)  EAHE (min)
140 1.5 4.0 81.35 20.90 1.25
250 1.0 3.0 77.54 18. 62 1.30
340 L5 5.7 78.74 19. 61 1.85
4 40 1.5 4.0 80. 35 19.79 1.47
5 40 1.5 2.3 79.87 21.16 1.25
6 30 2.0 5.0 75.02 32.21 1.25
7 30 1.0 5.0 72.37 28.74 1.50
g 56.8 1.5 4.0 76.31 15.94 1.83
9 40 0.7 4.0 18.77 19.28 1.62
10 30 2.0 3.0 57.64 41.12 1.12
11 40 2.3 4.0 77.88 28.85 1.63
1240 1.5 4.0 81.35 25.99 1.42
13 23.2 1.5 4.0 74.74 35.14 1.32
14 50 2.0 3.0 78.03 21.90 1. 68
15 30 1.0 3.0 71.26 32.24 1.38
16 50 1.0 5.0 76. 81 2.71 1.33
17 40 1.5 4.0 84.57 24.18 1.42
18 50 2.0 5.0 80. 48 14.71 1.82
19 40 1.5 4.0 79. 88 20.30 1.48
20 40 L5 4.0 82. 65 21.23 1.50

1.74B = 1.31C - 2. 14AB + 1. 17AC, R* = 89. 94, b A

BT PR IR AGET R A T A R Y = 21,94 — 6.494 + 2282, 98% I A1, T 20 S B0 R 5 AL S 1R] A 52 i K
F6 WHASEANWFEJERENTESTER
Tab.6 ANOVA results of yield,dissolution time and friability of the granules
i LAt RS BACH ) TR
SS df MS FiE PI& SS df MS Fa PIE SS df MS FiE PI&

#A 449.65 9 49.96  3.07 0.0477 796.18 9 88.46 9.93 0.0006 1699.53 6 283.26 3.430 0.0296
A 112.56 1 112.56  6.92 0.0252 574.87 1 574.87 64.55 <0.001 763.68 1 763.69 9.250 0.0095
B 517 1 517 0.32 0.5855  39.91 1 39.91 4.48 0.0603 49.95 1 49.95 0.610 0.4506
C 24.27 1 2427 1.49 0.2500 23.73 1 23.73 2.67 0.1336 83.40 1 8339 1.010 0.3332
AB 28.61 1 2861 1.76 0.2143 36.68 1 36.68 4.12 0.0699  800.00 1 800.00 9.690 0.0082
AC 35.15 1 3515 216 0.1724  10.97 1 10.97 1.23 0.2929 0.50 1 0.50 0.010 0.9392
BC 4729 1 47.29 2,91 0.1191 35.07 1 35.07 3.94 0.0753 2,00 1 2.00 0.024 0.8787
A? 126,72 1 12672 7.79 0.0191 50.02 1 50.02 5.62 0.0393 1073.26 13 82.56

B 62.84 1 62.84 3.8 0.0778 29.48 1 29.48 3.31 0.0989  360.43 8 45.05 0.320 0.9281
¢ 36.93 1 3693 227 0.1629  7.75x107° 1 7.75x107 870x107* 0.9770  712.83 5 142.57

®E 162.75 10 16.28 89. 06 10 8.91 1699.53 6 283.26 3.430 0.0296
AikE S 14823 05 29.65 10.21 0.0117  59.04 5 1181 1.97 0.2379  763.68 1 763.69 9.250 0.0095
iz £ 14.52 5 2.90 30.02 5 6.00 49.95 1 49.95 0.610 0.4506
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2.6 REIZRUESEIE

e AET 20k - SR Minitab 17 84 XHE S 1RIBE &
Sl R T . T 220 BT 30 ~ 40 bar,
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FEL 5 S 109 B 5 3 A B R B B 47, H bR ol <
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6} 5 O 187 v/ min I, FefE T A B HCH R
40 bar, 7R FE BB 1 mm, IR $85% 3 3. 0 v/ min, Pk 5K
) FINAE A 79. 77 % , w5 7% Ft il 8 R 20. 98% , 15 1k
FisF ] () TN AE 4 85. 51 s

. W (o[ 13

=3

R 56. 80 2.30 5.70
D:0.635 1 ¢ [40.0] [1.0] [3.0]
B 23.20 0.70 2.30
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<

E1 sEIZSHTNER
Fig.1 Prediction results of the optimal process parameters

I HRLIIE - PRI SIS 1K — 45T HAs
W55 AR — FLBE — OB REIE (9:1:5%0,m [ m / m) , ¥ fx
FET 24T R 40 bar, TRECTHIBR A 1 mm, TR R
3.0 r/ min JE47 3 YW 2 BRI , 5 G WORLT A | gt
JE AN A ], 25 5 03 7. b T2 A R
40 bar, JREFERIBER 1 mm, JEFEHEH R 3. 0 v/ min, BERE
R 30 He, BEASAF T HEAT i iDhs, A4 B A BORC SR e
R J3E 5 T AR ST T £ 52 D00 (-5 0000 L ) A i 22 73 331 by
2.70%,2. 33%,2. 82%, GEWI Tt T 2 56 F B A MRS
3 itig

AHIFFE X T IR PR AR 3k AR A 3k

25
GEt
:0.635 1

i

D

e lais
HH:80.0
y=85.5115
d=0.448 85

W
HH:25.0
y =20.9802
d=0.598 02

{
N

\\__
R ECE N
80,0

y=79.7708
d=0.95417

=

R7 WIEKWLER(n =3)
Tab.7 Results of the validation test (n=3)

AR 1 2 3 X FRE At £ (%)
BRI E(%)  77.03 78.85 76.98 77.62 79.77 2.70
WA (%) 20.56 21.15 22.71 21.47 20.98 2.33
BACE A (min)  1.43  1.45 1.50 1.46 1.42 2.82

LGSR, B TR T2 0 52 ) o 45 3 3 B 8 vk i A o 2% 1)
URLTE M 2k A vp B Rt J e, S e UK A5, L 45
1) R S 285 B 95 /N | JOURE A HIC 5 T DR T ASE W 7 2% 1A
RET, — P BURG JhRL T RAE %, ik T 20
TR SRS 2 A HA KR Ty il 00 B A I 5
Pk il R S R IR 4, T B R
FEANTE o WO R, AT LAYk /D vk i i R b Y
il RN A T, AR e TR A 3 S R A
UL ] 45
AT L5 W WO s IR B i A AT T
PRk AR il B e BUORG FE B4 L R R T DR Ak
7 ke T AW R AT, 55 B 520 W i ) 3P o 5
B EREE SR LA SR SOk D18 4R R d R i
T A G R T DR FE 15 OO L O8 A [R) AL S TR
i (R MR RO RS ) BEATXT L, S5 SR TE R e
AR B A 5 R FH DR 3R U X Ak T e S R A R
B AP E N e AT 0 e , HOF T3k SR LA TR Fe FE ek |
W FE F ) R B ) BB A 7 LA, SR ol B A 1 T
BT, X g0 5 R AT 3 M, e 200 2 52 24 A
ik — 4RI TR T2,
g5 BRIk 0y Tk b T 2R 25 21 A2 oE Al
B, AN SRR IS — 4 ORI A RIS
S ik
(114 = ZEHFERXFLE(M] . F AZEHAFHAL
#AE,2006:1216.
2] NEFABREZAT . REFTERGAFEIM]. A% RAE
A H AR AL, 1984:269.
[3] BB AM . ZEETREEEXGTHI>MHI] T
E %40 hEmb 4 E,2017,5(33):136 - 138.
[4] £ 5 ZF AL, &, F . HRIEAN 0G5 & AR
At [J]. A% T L AHE,2019,45(9) .85 - 93.
(5] W-7 A, A RZ . ZHED -7 RBAEA AR [)].
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