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Abstract: Low-molecular-weight sugar pharmaceutical excipients have important applications in the entire cycle of the
biopharmaceutical process.Their purity and safety directly influence the quality of the drug,and separation and purification process
are the key to improving the purity of low-molecular-weight sugars. Membrane separation technology has been widely used in the
preparation of sugar compounds due to its simple operation, low carbon footprint, easy amplification and no phase change.
However, in the preparation process of low-molecular-weight sugars , membrane separation technology faces many challenges such
as membrane fouling,low permeation flux and poor selectivity. Herein , the application progress of membrane separation technology
in the extraction, separation and purification process of low-molecular-weight sugars was reviewed, and the effects of membrane
pore size ,membrane materials, and the operating conditions on the separation performance of low-molecular-weight sugars was
discussed.The development of novel membrane separation technology in reducing membrane fouling and improving membrane
filtration efficiency was discussed, so as to promote the high-quality development of high-quality low-molecular-weight sugar
pharmaceutical excipients.
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Fig.1 Structural formula of typical low-molecular-weight

sugar excipients

AR FREZEATRL P A A I — BRI T IO A
T, FEAS RS T (BIEEER) T
e GEEE Y R RIBORL A (R D)
TR N RE 2R RUBORL 9 A7 75 7T 5 | RS R8T 1 A
FICADA BRI 5 4 8 1 0 S5O 1) A7 7 5
B oy 5 EAL SRR ALK AR AT 52 e 24
Priie e v, 80 SRR, H IR E
IR FWEIHTRL T 37, B A1 i B o o 4 32 4t
AL, PRI T & e A AT o3 A S Rk 2 4 T 3 [ A
Wy 245 77 38 5 T YL IR EK

R AR TR R R S
Tab.1 Sources and impurities of low-molecular-weight

. 1]
sugar exclplent%[ :

s P37 SR
vy
B MRS i?ﬁ IR T A BRI
TERS i AR JE = e
LW BRI gﬁi;‘ﬂﬁﬁ‘ﬁ}%%%\mﬂ:?ﬁ

HA R (RENER) T
FRth AHRRER 4 JE BT HLER

) B SR IR BT Bk
P8 RO

SR W R T LR AR A
Al

H5E 03 B AR AT e 3 oA S ARAE DT (8
G R E R, 5 A BT LA L, B
O ETORIE T AR o, R AR o e
LTINS G E Ao B S (s i PN

FLBE FLIF P

WALTERY
Z T

WERE TERKAR

{14 i B EL A8 T B B, BT 73— 5 1) i) & AR 43
TSR RE . H FH A B4y 88 0 R AT
(MF) FEIE(UF) 4938 (NF) , N TAL 2 (MF) %]
ST AL (UF NF) X8 T 2 B4 MR 15
FINH, MF UF fl NF e84 P s aifk T2
] TR PRI T B R BRI SRR
HOEBRNEERE N,

AR SCEFIR T B4 B H AR AEAR /iR
W40 88 Kok i 264k T2 i i, 5898 T M
UF Fl NF FARAE A AE 7= B Be I VE 430 T
FEEFLAR RRAA ) RIS 53 B B AR 25 A XA -

Gy ETERE R, B T AR R Ay B i AR R A A
(R T G Sl RIS | AR 7™ A i S () 1R T T
S B R L LA S A R4 1S 3 185 2 0 545 it
FEG A TS G | $iE rr 6240 B 28038 R R AR 2 7 AR
D7 AR

1 BRHBEHEA#ERE

o B ) B O B L A FLAR JE MF UF HI
NF JER 5 B RRAE 76 70 B 72 vh ke 35 DGR
MF |UF F1 NF B Bl FEan & 2 firzn . MF JBERE
N e R e 7/ W i = S R AN K 2N DG
>100 nm f43F1, =207 FH T B 17 A0 i g
G AL IR, AR il A S, MIF 25 B3 Ak 77 [
A Vs T R B o, A 3B A VR T R AR ARy
FAEW , FEEbR A R T UF M
I3 T2 MF R R 2 de i FH IR o3 15 5 1%
AT R IR 77 1y B8 T v 4 B o3 5 8 A0 {1 B
Iy, B THE(MWCO) 7 50~ 100 kDa Z 8] [
UF 5] [aOAS [ 2R Y 1) K0 1 (an 2 6% 2 KA
) ;MWCO 7E 4~30 kDa Z[A] ) UF Al 4
MERRE S TA S (MNER AR —LEA
JAT) 51 MWCO fE 1~3 kDa Z[a]#Y UF & n]
FRORA AR T A& Y (Ao 75 e &9
AT FRERTR) 1), NF B2 3k 8 0 5 A ok
R FALE Y CUNRERE UM A0 72 S0 1Y
AERE T2, T NF ] MO 3 sl SR 3 4
TRBNENE A 0E, NFLIE o3 25 5L , Xt il
FAFRN AT SR AT AR AR Y L AR A TR
(R At A b, N B B RO AT LS R o
Yot TCHLER | 4 Jm BT A 4% T A i B hT o A
ChE 2y R ERIE B 2 N FE R T
FRRHAG IR B, UF B5H Hﬂﬂé%&%fﬁﬁ?%tﬁ
AN TR IR W 0Ok 2 IR 450 L BE 2 4



136 fb2#iR%]  CHEMICAL REAGENTS

55 46 B4 9 ]

X2 R AR R oK .l al U
B TR R 45 64 WA B B ) 0 B AN T
(ELTET e A0 ) A ) R A, BIVAER 205 Wl o) i e

R PERE
ok (MF) % (UF)
BB gggﬁ\mﬁ\
\ Qﬁﬁl PR
HE/H R 7
Tl B Tl ACRR
Y48 (NF) T,
B ZORT | U 220mm
NF: <2 nm
FEHER
Sr S MF: <0.2 MPa
UF: 0.1~1.0 MPa
NF: 0.5~2.5 MPa
ZS BHETF
B

B2 RS WA A AR P R B AR R
Fig.2 Schematic diagram of the membrane separation
process in the preparation of low-molecular-weight
sugar excipients
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