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Determination of Genotoxic Degradation Impurities in Dextran 40 Glucose Injection and Analysis of Risk
Factors

CAO Yuefeng'?, SUN Xiao?, XIE Shenggu?, WANG Shufang'"(1.College of Pharmaceutical Sciences, Zhejiang
University, Hangzhou 310058, China; 2.Zhejiang Institute for Food and Drug Control, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To determine the content of 5-hydroxymethyl furfural and furfural, which are the genotoxic
degradation products of dextran 40 glucose injection, and to analyze the risk factors. METHODS HPLC was used to determine
the content of 5-hydroxymethyl furfural and furfural in dextran 40 glucose injection, and raw materials of dextran 40 and glucose.
The effects of raw materials, process parameters(temperature, pH value), and storage time on the contents of degradation
products were investigated. RESULTS The content of 5-hydroxymethyl furfural and furfural was linear in the range of
0.12-12.43 pg-mL~" and 0.03-8.60 pg-mL~". The content of degradation impurities in dextran 40 glucose injection was affected
by process parameters(temperature, pH value) and storage time, raw materials didn’t affect its content. CONCLUSION It is
necessary to pay more attention to the key process parameters related to heating dissolution and adjusting pH value in the
production process, so as to improve the stability of the dextran 40 glucose injection. At the same time, attention should be paid
to the increase of related impurities caused by excessive storage time.
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Fig. 1 HPLC chromatograms

A-blank solvent; B-mixde control solution; C—sample solution.
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Tab.1 Content of S-HMF and furfural in dextran 40 glucose injection

TR EilR=2 5-HMF/% BRI/ % TR il 5-HMF/% BRI /%
%A 190311 0.009 2 0.000 48 J%F T19033106-2 0.004 2 0.000 10
"% B 19010701010 0.009 4 0.000 17 J"KF T17111505-1 0.005 7 0.000 10
J"®KC 2018112362 0.005 5 0.000 16 J"KF T18040901-2 0.009 2 0.000 20
% C 2018112663 0.005 3 0.000 14 T KF T18040703-1 0.007 4 0.000 17
J“#&C 2018112662 0.005 8 0.000 19 J"KEF T18040902-2 0.008 7 0.000 19
J"®KC 2018112363 0.005 2 0.000 23 J"KF T19033101-1 0.003 7 0.000 08
% C 2018092863 0.006 1 0.000 28 T KF T19033101-2 0.003 8 0.000 09
KD 1901172 0.003 4 0.000 12 J"KF T18040701-1 0.008 3 0.000 20
J"KD 1901173 0.0116 0.000 30 J"KF T18030605-2 0.008 7 0.000 18
IHE 1901233204 0.005 8 0.000 24 T KF T19033001-2 0.003 9 0.000 10
J"XKE 1810083202 0.007 5 0.000 24 J"KF T19033104-2 0.004 0 0.000 08
J"XKE 1810083205 0.007 1 0.000 24 J"KF T19033004-1 0.002 5 0.000 02
IHE 1901233204 0.005 6 0.000 22 T KF T19033002-1 0.000 7 0.000 02
J"KF T18040903-1 0.007 8 0.000 17 J"KF T19033102-2 0.004 8 0.000 12
J"KF T18030703-2 0.007 9 0.000 18 J"KF T19033005-1 0.002 8 0.000 02
IHF T18030803-2 0.004 5 0.000 20 J%F T18040801-2 0.008 5 0.000 16
J"KF T18030604-2 0.008 6 0.000 19 J"KF T18040802-1 0.007 3 0.000 15
J"KF T17120302-2 0.009 1 0.000 12 J"KF T19033002-1 0.003 6 0.000 09
IHF T18011304-2 0.008 8 0.000 17 J%F T19033006-1 0.004 2 0.000 10
J"KF T18040705-2 0.009 2 0.000 20 J"KF T17120401-01  0.012 8 0.000 19
J"KF T18040706-1 0.009 1 0.000 22 %G 19032112 0.007 3 0.000 20
IHF T19033101-1 0.004 3 0.000 10 % H 119030901 0.004 8 0.000 14
J"KF T18030602-1 0.008 8 0.000 18 "% H 11813001 0.005 8 0.000 23
K F T19033007-2 0.004 3 0.000 08 S R F 1 24) K7G93 0.000 2 IINT ARG BR
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F2 AEABET 40 Fo A H B R AL F 5S-HMF fARES & 8
Tab. 2 Content of 5-HMF and furfural in raw materials of
dextran 40 and glucose

% L3 Eiinsd 5-HMF/% s
GHERERF 40 TR 20190503 /NFRIIRR  /NTARER
FHEREEF 40 TR 20190506  /NTRMFR  /NTR R
HIEERT 40 K 103170701 0.000 14 /NTFRMIKR
FHEREEF 40 KT 103170923 0.000 15 JINT R FR

LBERERF 40 TR K A001180528 /NTAGMIER /N TFAGIIFR
FERERF 40 KK A001180529 /NTAGMIER /N ToAG R
GikLin JTEL 201904013 /NFRGIIER  /NTARMIBR
Cikatii TTRL 201904035  /NTRAMEE /N TAER
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Fig.2 Statistics results of 5-HMF of samples in 8
companies determined by HPLC
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Tab. 3 Effect of production process on 5-HMF and furfural
content

FIEREET 40 JFRLZ  AIAIRE ALY

pH %M TR S A 5-HMF  #§  5-HMF  BEfiE

HEY% R TEY% SE%

FEIRBE 1h - — _ _
K 65°C 1h - - _ _
K% 65°C2h - - - _
JK¥E 65°C 4 h - - - _

FEIRWE 1h - - - _
0.1 mol-L-! /K¥# 65°C 1h 0.00013 0.00016 0.000 15 0.000 53
IR ki 65°C2h 0.00021  0.00026 0.00020 0.000 62
JK¥# 65°C4h 0.00045 0.00051 0.00036 0.00078

FEAE 1h - - _ _
I mol-L-1 7KV 65°CTh 0.00128 0.00064 0.00118 0.000 52
AR ki 65°C2h 0.00172 0.00089 0.00124 0.000 68
A 65°C4h 000212 0.00113 0.00167 0.000 82

FEIE 1h - - - -

B
%‘g}é i KB 65°CTh - _ _ B
VR KW 65°C2h - - _ _

K 65°C 4h - - _ _

R4 F B R (n=2)
Tab. 4 Effect of storage time(n=2)

Elin=2 ARt 1al/ A 5-HMF/% BRI /%
0 0.002 8 0.000 02
1 0.018 7 0.000 83
T19033005-1
2 0.0299 0.000 91
4 0.045 6 0.002 14

FE T AL T A TERERT 40 AR 455 R 25 A9
PR IR T 200, 5y R AT ErE
i 40 INFAEBEEIHEAE] T 1 he BANEST ZAE
PRIR A AT R ERIR . 1 mol- L' (R RV R
1 mol-L~" ) & A A AP A5 139 7™ i Y pHL B AR
PR L R, E LR T EL WP AETRESIA
5-HMF FIBREE A

ASLERH HPLC WE T4 iesiit 40 Jekk
2, HEIEEURLZG | AT EREIT 40 AR ST
PE AT EREET 40 Pk SR R iy S-HMF Fig
M, SHSRFRUA, A EEET 40 JEURLZG | A R
25 ATTEMERT 40 AT ST S-HMF 5
/NFRREE(0.02%) 5 #F AT THEH T 40 -l £k 1 5
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5-HMF HUBRIE 007 A=, RIS R SCTE R UIAR AE 1 %
SAR%, WABTIATZMFS S-HMF FIBERE &5 2
AIRHOCHE, A 2R 0 i S R AR 30

S5 TR B AR I DL O A 1Y 5 AL
P, B BULE TR I S IR 1 G A T, fRAIE
[ 1Y D E7Se oy d
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