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Preparation and quality evaluation of mannitol—
crospovidone co—processed excipient’

JIN Yi-bao, WANG Si-ming, LU Yi, YIN Guo, WANG Jue, WANG Tie—jie

( Shenzhen Key Lahoratory of Drug Quality Standard Research , Shenzhen Institute for Drug Control, Shenzhen 518057, China )

Abstract Objective: To prepare a co—processed excipient of mannitol and crospovidone ( Man—Cro ) and
to evaluate its quality performance. Method: The formulation and the processing steps of the excipient were
investigated. The quality specification and functionality such as the angle of repose and Carr index of the excipient
characteristics were determined. The co—processed excipient was further tested in comparison with direct tablet
compression. Results: The functional co—processed excipient was prepared by cocrystallization with the ratio of
mannitol—crospovidone at 80:20. The mean particle diameter was 251 pm, the angle of repose was smaller than
40° and the Carr index was between 22%-25%. The resulted co—processed excipient showed fairly good expansion
degree, mobility, compressibility and disintegration. The quality was also in consistence with the standards of both
mannitol and crospovidone indicated in the Chinese pharmacopoeia. The co—processed excipient can be used for the
preparation of orally disintegrating tablets. Conclusions: The preparation procedure of the functional co—processed
excipient was simple and feasible. The performance and quality of the excipient was stable and controllable. The

excipient can be applied to prepare for the preparation of orally disintegrating tablets by direct compression.
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Tab.1 Orthogonal test L9( 3*)

A B C
K WA G B vl 2 P
(level ) (initial concentration )/ ( crystallization ~ ( stirring rate )/
(g+-mL™) temperature ) /C (remin™")
1 0.30 10 220
2 0.40 15 300
3 0.50 20 380
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Tab.2 The result of orthogonal test

st 4

({J;Lljﬁo.j) A b ¢ ( r:;ull )
1 30 10 220 42.4
2 30 15 300 355
3 30 30 380 354
4 40 10 300 52.5
5 40 15 380 48.3
6 40 20 220 453
7 50 10 380 61.9
8 50 15 220 58.8
9 50 20 300 58.2
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Tab.3 The powder conditions of different co—processed products
i , RIRTREL T3 JAFRR PR "
T g s ol - o s it 1k
. (‘produetivity )/ (Carr’s (hardness )/ ( disintegration )/
(No.) (ratio ) ( form ) . (surface ) (sweetness ) (taste )
% index ) /% N s
35.07 +
1 98:2 52.3 046 31~52 23~29 + +4+++ good
77 i oy H P, oy A '
2 \ 32.53 +
2 95:5 62.0 4, 5 52 8 (stoved * 39~60 25-32 + P 200d
product tends to 0.61
bond in piece, 2007 +
3 92:8 49.4 . ' 42~59 24~40 + o good
powder is very fine 1.01
and moisture )
2573 +
4 90:10 57.8 123 43~62 25~33 + F+tt+ good
5 85:15 55.5 2387 39~65 25~35 d
’ ’ Wy A 2 — R 1.80 - - * e 800
By 1 o, % R 373
I3+
6 80:20 51.7 G474 (powder and 0.3 42~60 25~41 + - good
granule with some '
; . 22.67 + feel
7 75:25 53.1 hardness ) * 44~60 25-37 + + e
0.88 gritty
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FEFEBEE T A3 7 AR P FNE G B T BE & A
BT AR R R 2B SR EZG 8 2015 4R RR

AR S



~
N
o

W o5 W 2 B CninJd Pharm Anal 2017,37(4) @

Transmittance/%
EEEXEEREEE

T T T
3800 3200 2 400 1 800 1400 1 000 600

Transmittance/%
EEEXEEREEE
N
- -

T T T T T T T
3800 3200 2 400 1 800 1 400 1 000 600
A/cmt

1 HEE(A )B4 (B )# Man—Cro £L5MRUL I E
Fig. 1 The Man-Cro infrared absorption spectrum of mannitol ( A )
and PVPP(B )
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2245 FEHSES ZRPEZH 2015 45 (Y
) 38 ) 0982 Ffrap =y 10T ] O R AN X
Man—Cro FAPRIAZ 530 30 FE EA RS ( WL 2), d (0.1)
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Fig. 2 Particle size distribution of Man—Cro

A FAHLASE (filmed by camera) B. B4H4E4A4E (filmed by microscope )
C. FLBEFH (filmed by SEM )

B3 Man-Cro BT

Fig.3 The morphology of Man—Cro
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Tab.4 The evaluated results of Man—Cro

, o MRIEAR "
fit's  THRKE KAy TRk i (andl FIRFEEL
angle o
( batch (loss on (water )/ (residue on 8 (Carr’ s
) o repose ) .
No.)  drying)/% % ignition )/ % o index )
24.07 £
141001 0.4 1.8 0.06 341
0.80
22.73
141002 0.4 2.1 0.03 331
0.23
22.67 £
141003 0.2 1.6 0.02 34+2
0.62
224.8 WHKE HHWKE: B Man-Cro 5 H:

Ji it AR o A B R L 4% 2.0 g, B T AR E 0 B
OE T IIA 25 mL B97K, ZEHEGCE 24 h, #5.0 (5 000
remin”' )10 min, FIEE W FEHIA, FRE, G5+
FIARESD 50 CIHET R, %L N AR SR
24 h KR WoKR = (B0 )5 2R - Fikee
T )/ HPEVRE S T . AR R A R RO S R A5 R
= (& 4A ) : Man—Cro BT H A i3 78 5 il o H &2
PV T 7K fifi 152 A TR 0 A AR W 7K 2 D A R T ) 5
A Y SCHR SR AR, TR L b ARV PR 1) S 3K SR A Bl
BRI SRR, SRR AR 5 IR R —

i K+ 2 R e [ 24 i 2015 4F g ( U R ) 38 D)
210172 B Man—Cro 55 JH: i i 591 18 73 52 16 3R 4
P4 2.0 g A BRI BE M E 48, i 25 mL 7K, g
SRS B IR AR K, B BT IR 24 h S, TSR A
FINZAK G IR BB ZIE iC T MK SRR AR, K
2L E (E 4B ) vl LIE Y, Man-Cro f T H P AYIETE
F A T 2 BV Tk (i 45 8 A SR A I R A 25 51
A SRARG T () S5 R S IR SRR AR, T L KOs
(14 S SR A ) e T I B B, 45 LR i 3 5
RALE—35

A B
5 p0.05 5
2l M &= p>0.05
2 5 ke
B
e X
8 SX
mg 2 gg 2
§ % 1 Q% 1
0 T 0 T
PVPP  Man-Cro Mx(anfroﬁ% PVPP  Man-Cro M?nﬂo%%
Man-C. Man—Cro
residue) residue)

A. WK+ (water absorption ) B.
& 4 Man-Cro HIERfEME (n=3)
Fig.4 The disintegration of Man—Cro

AR EE (expansion degree )

225 FilE
Z 8 [ 25 4L 2015 47 JRCH B2 B SCHR SR AR B 75
SN E TR 5 ¥, W 2 A R Man—Cro HP Y H 82 7
SIS AR 7359 AT 5 B E
2251 HEE WAL 05 ¢, K% HE, & 250
mL S, KOS &, D IR B g 5 0, ok
MR B2 4550, i RSB R IEEIE 10 mL, &
B AP, 2 B8 P 25 80 2015 4F R 3 H 8 A i
SEWEAT T, IR 2 BICHAR B H RS
HRERZERR ( 8:2 ) R -E W IR 3R D5 iial IS AC IR R
2R I AR X I T R AR T U S
B Man—Cro £ =4t , BE IR D7 sk, ) e 45
RIE S,
2252 ACHRRYERN  BUARMZ 0.5 ¢, BICKIELR
PR, IR LI 2 1 N 0704 55 3k ) e,
3 BCRIRL S I SR AR A | H % -5 S I SR 4R ((8:2)
TRA YR 3R 7 e UE S H 88 BRI 2 28
Wk SR A ) % 2 7 AR T X 3 AR G K Man—Cro
iz BIRTT XSS IR IR AR IR A T B ST, AR UL
5,
x5 AEHAXEEGHMNSENE (n=3)
Tab.5 Results of different batches of samples

EjiR=) HEEmEE A SEH R AR &
( batch No. ) (' mannitol content ) /%  ( crospovidone content ) /%
141001 66.8 33.2
141002 65.4 34.6
141003 67.3 32.7
RSD 1.5 2.9

2.3 AR Man—Cro BN
231 il

AT 55 18 ¢, I 27 ¢ A5 #L Man—Cro, I A
I I AR EE , TR ST J5 SR R R R B vkl %, i
FH 8 mm pfE R Y, B 0.2 g, i BRI 7E 70 ~
80 N, il 15 200 F A& o8 L o BUAR & 25 18 g, il
18 ¢ HEEEERN 9 o K R YRR , il A 5 A i PR B
215 [FIRER M A B R R il i e S R
X MR E LWy 14 ¢, 0 26 ¢ B AR Man—Cro, ITA
I AR AR R TR S5 SR M R T4 TR R il 4%, i
JH 8 mm pf R RS, B 0.2 g, i B4R I E 70 ~
80 N, 15 200 5 %F £ B LM 111 o BOV 2

AR S
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LWy 14 ¢, N 17 g HEEEER O g 2SR YRR, Jin Ak
HEAEARIREE , TR 515 [IFE R AR R B 7 il 2% 11
AR o
232 fRikf

R FH 2 R, 43 30 A i o5 5 52 A ik
Man-Cro {5 Y0, 7 ¥ 55 5 H 82 BE AR AL TR A
Yy, %+ LRI 52 A R Man—Cro IR G, % 2
Pk 1y 5 H R s B R 4 R A AR Lk, L
6,45 R Wl & A%k Man—Cro J5, it sl H
HH BT
233 RIRIREL

T I 25 SRR A W R RFE 5L, 25 L
7% 6,1 ] Man—Cro J57E B AW AIPER [ EA T
K4y n e

234 JIHti

A R BN A R AT b, 25 R L3R 6.
25 W) 5 H 5 1 A2 B R 4 I YR A AR L, i
Man—Cro J& 7E It sl S Fe e AR ELAS B WA 3
235 FRPEEJRR

A EUE A R Man—-Cro 5 H 82 1 5 30 BE 5
Y — 4 LR A Y145 200 mg, ] 8 mm i,
FEARIA R R B A T s JFR By = (Hi -
Hy) /Hyx 100%. W13 6 fis .
2.3.6 JiifEETRR

1 0 it 1 Ry — PR 1 ) 26, L AR 2 4
Z— R R T E OO 0% f e ) o SR P TR
FRITBRASGHATINE , LA 37 “CHI7KZ) 900 mL K i f#/
S5, BRI £ 0 1 4% 6 B, 2 S , 45 L3k 6,

x6 EAHMNEENE(n=3)
Tab. 6 Results of different batches of samples

#5975 (ibuprofen )

ot 2 e 2 F 1 ( paracetamol )

G0 15t

(test term )

{#i Ff} Man—Cro
(with Man—Cro )

{68 FH 508 P AT S R 2R 4
('with mannitol and PVPP )

i Ff} Man—Cro At P R I A B 2R 2
( with Man=Cro ) (' with mannitol and PVPP )

A 1E 1 (angle of repose ) /° 38+1 42+3 38+2 49+3
FIRFEH( Canr’ s index ) 23.0+1.1 28.1+ 1.4 329+08 36418
JIAE 7 ( Kawakita 0.15+0.01 0.20 £ 0.03. 0.24 £ 0.03 0.28 £ 0.02
equation ) 0.063 +0.016 0.030 + 0.001 0.067 £ 0.010 0.071 + 0.006
SPER IR (Ey) 1% 23204 6.6=13 27+03 =
R FR ( disintegration time ) /s 45+ 4 - 50+3 =
1 (note ) :a: ANAJ EF%E R (no direct compression ), b: A ( clumping )
3 it MHEESHE L.

AT IF A TR 25 I A EE Man—Cro,
VEREH R AR N AR A B T 25 A Gk
BORHEE S 80: 20 Ay H 2 I — 5215 SR 4R R, 2 [m] 25
LR T2 XTI G 48 Man—Cro (5T HE
PR ST, AT v [ 24 i S AH DG hR v, 72K
TR R BT e bR (MR ) B IE ) 1Y
A B R BT R R DD REE I SR, B T H
Fe i TR SRR 1Ly R 2R HR 805 i 2 8, At
I BEME b PR B IZ S5 BRE Y R, T8 D 4R
AR ] P e A X A 3 25 - £ 2 B I ) 402y
S, 5 AT A ) H R B A S I SR A R AT A,
IR S H i 1 R S TR SR AR A e 280 TR 2 & okt
Man-Cro Ji7 , BA [ AP RN RIS B i e, &2
AR Man—Cro B & 5 G XHE 2E F$2 =5 7 71
il KA A 2 X I G R B R

hhiHE i

B2k

[1] BLOCK LH, MORETON RC, Apte SP, et al. Co—processed
Excipients[ J J. Pharmacopeial Forum, 2009, 35 (4 ): 1026

[2] WANG ST, LIA JZ, LIN X, et al. Novel co—processed excipients
composed of lactose, HPMC, and PVPP for tableting and its
application[ J J. Int J pharm, 2015, 486 ( 1-2): 370

(3] sk, BOmat, et o, 55, —Fh o Redk et SO 4 O i A
i P, 2012104618822 P 1. 2012-11-16
ZGANG ZH, JTIA XW, JIANG YR, et al. A Functional Excipient and
Its Preparation Method and Application: China, 2012104618822
[P].2012-11-16

(4] ZRWIE. W5 TR EORS] o EH 5 A2 iRt S B 3T
[D ] 5Frg : IR, 2012
LI YZ. Coprocessed Excipients Prepared by the Spray Drying
Technology for Direct Compression and Its Quality Evaluation[ D J.

Jinan: Shandong University, 2012



‘J PA 25 ¥ 4 #HF 22 E  ChinJ Pharm Anal 2017,37(4)

[5]

[12]

+731-

/N, VPR 0L, 45, 2015 AR L 2 0 ) IR A ST AR
BLL ) i EZ R, 2015, 50(20): 1782

HONG XX, XU HY, SHANG Y, et al. Brief introduction of Chinese
Pharmacopoeia 2015. Vol IV [ J]. Chin Pharm J, 2015,50(20) :
1782

USP32-NF27. The Second Supplement [ S 1. 2010 4205

R 252 G2 MR 2 - iR R v T AR 45 S 50 [ EB/OL 1.
[ 2012-7-23 ]. http://www.chp.org.cn/view/402887ab4d319678014d
319705¢f0134?a=FULIAO

Chinese Pharmacopoeia commission. Annex 2 — The guidelines of
excipient standard [ EB/OL ]. [ 2012-7-23 ]. hitp://www.chp.org.
cn/view/402887ab4d319678014d319705¢f01347a=FULIAO

USP 38-NF 33. Vol IV [S ]. 2015: 6598

T E 25 2015 4R A0S 1. 2015: 124

ChP2015. Vol 11 [S1].2015: 124

25 2015 4R RS 1. 2015

ChP2015. Vol V[ S ]. 2015

ADEOYE O, ALEBIOWU G. Evaluation of co—processed disintegrants
produced from tapioca starch and mannitol in orally disintegrating
paracetamol tablets [ J ]. Acta Pol Pharm, 2014, 71 (71 ): 803
e, 5KE AR R, 5. FURE - JERY R S ARG ] 5 MO RERT

[13]

[14]

[15]

[16]

By ] BACER S 25 ARE, 2007, 17(6): 44
HU Y, ZHANGL, YU WM, et al. Preparation and properties of a
co—processed compound based on lactose and starch [ J ]. J Modern
Food Pharm, 2007, 17( 6 ): 44
CARR RL. Evaluating flow properties of solids[ J ]. Chem Eng J,
1965, 72: 163
T, PRI, AR 1, A5 BT AR R A A PR B AN
[J]. thEZB5, 2014,25(9 ). 833
YUE GC, CHEN LH, GUAN YM, et al. Micromeritics evaluation of new
direct compression excipients[ J |. China Pharm, 2014, 25(9 ): 833
XN, HRME S, AR, A5, 3 il b R LR AR Parteck ODT
I RSEAEREITAY [ ). P E2227R0K, 2014, 49 (18 ): 1625
LIU H, DU SN, ZOU P, et al. Micromeritic evaluation of the direct
compression excipient Parteck ODT for orally disintegrating tablets
[J 1. Chin Pharm J, 2014, 49 (18 ): 1625
LS SR IRTT ARV, A5, JLR R R 700 0 SEAL A RE R
AR hEPE 2GR, 2015, 13(16): 21
AO LL, ZHANG CF, XU KM, et al. Properties and application of
commonly used disintegrants [J]. Guide China Med, 2015, 13
(16):21

(AR3CF 2016 4F 4 77 18 HYkH])

AR S



