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Determination of Related Substances of Calcium Gluconate Injection and Thermal Degradation Impurity
Identification

Al Jie, GU Xiao'(Zhejiang Institute for Food and Drug Control, NMPA Key Laboratory for Core Technology of Generic Drug
Evaluation, Hangzhou 310052, China)

ABSTRACT: OBJECTIVE To develop a method for related substances of Calcium Gluconate injection, and to identify the
structure of impurity whose relative retention time(RRT) was 4.18. METHODS The related substances were determined by HPLC,
which was performed on Xbridge Cs column(250 mmx4.6mm, 5 um), the moblie phase was 0.1 mol-L~! dipotassium phosphate and
1 mmol-L™! tetrabutylammonium hydroxide(pH adjusted to 5.5 by phosphoric acid), the detection wavelength was 210 nm.
HPLC-Q-TOF/MS was used to identify the structure of impurity (RRT 4.18). RESULTS The separation of gluconic acid and its
related substances was good. Impurity RRT 4.18 was supposed to be 5-hydroxymethyl furoic acid. The calibration curves of
5-hydroxymethyl furoic acid was linear in range of 0.18-2.26 ug-mL7'(3=0.999 0), and its detection limit was 0.06 pg-mL™.
CONCLUSION The HPLC method established is accutrate to determine the related substances in Calcium Gluconate injection,
which can provide references for the process optimization and quality control of Calcium Gluconate injection.

KEYWORDS: Calcium Gluconate injection; related substances; HPLC; structure identification
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Xbridge Cg 84 it K #(250 mmx4.6 mm, 5 pum).,
Boston pHlex ODS Cs # & fif: I # (250 mmx
4.6 mm, 5um), Agilent SB-Cg ##(250x4.6 mm,
5 um); XPE 205 #YH1L5K°F-. S400-B & pH 311
W 5 MR A R

i (aigal, EEBREAR]); 0T HEA Ak
B (3 Hral) . BERR A B (a4 A 1 24 4R
fh2E R RA R, HRR(Gik4l, Sigma); KN
MLl XTI 5-FR F SRR (bt e R R
FHIRAF, 5. L810S155; 4lifF. 98%); 5-%&
HH -2 MR TR (AR A AL X AT FRA ], 5
20171106015 4l : 97%); 4 MEIRES 1 5 ok
HA. B, C3%4, #A&EHH 1 g 10mL,
2 FAEEHR
2.1 A R E T i ST S IR
211 EERMRE AR SR TR
SFREY, LGN A6 EARMECR R .
AR GE X 22 BN [R] I3 1) € 3%y VR AT T 5 4%
G SRR s .  IBAR AR . RO S X
ks BEREE IR LI, AR e B K A
i ¥ (Atlantis HILIC Silica #¥ . Poroshell 120
HILIC-Z #5)0 AU R A s gt , =
R A RO FE IR, oA A A
KR AR A% (Acclaim Trinity P1 ) #i 45
RS 2%, Toik oy B A R o, 1A ik
$F R FH SORE B8 X6 a3 ok R A 7 A O I A 1) £
xSRI
212 EGERMAE  ABFSTAIE A (Inertsustain
Cis#E. X bridge Cs ). WalAH LBl @iKA .
5%H ) . TS AHMREL [ 0.025 mol L' BEIR A —
B 0.25 mmol-L~" PU T A E L IR A R
(FHBERRYEY pH HZ 5.5). & 0.1 mol-L™' BifR A
TS 1 mmol- L U T RS E AL TR A A R
R pH EZE 5.5)]. Wi sh4H pH(5.0, 5.5, 6.0).
FEIR (25,35 °C)SF 45 AT T 58 B 54 S R I,
i F Hirfb &P e, A Z50R 2l /KA 1) 3
SRR A BRI WG 2 hEh vk BE R4 5
R B TRES 5 2% T W VT A T el s 5 R A TR S
R BA 55 2% o 4 3 B B A A IR ) s T v

A i 5k, @i . Xbridge Cs 4
(250 mmx4.6 mm, 5 um); FshAH: & 0.1 mol-L-!
A 45 1 mmol- L' U T RAAMEWIES
VW, FHBERRETT pH (HE 5.5; KK 210 nm;
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FEIE 35 °C5 P 1.0 mL-min~'; #EEER 50 pl.
2.1.3  FEMECH]  HEECR AR R R R EUR
5mL, ¥ 100 mL &, HKWBEZRZIE, #£5,
P

XPHEW: RME RS 1mL, B
100 mL &), ADKERRZIE, #5, WG,

X VATR . B S RE-2-H R Y 10 mg,
FEME, & 100 mL i, KGR
ZVBE, AE T B A 5 K % i BBOOT R it
W 1mL, B 100 mL i, HKRRBEEZE,
FE), AR IR ST
214 JFEMERREELE BA A 1,
TR G PR, BT R,

PRI - RS2 S UA i S mL, & 100 mL
s, A 3 mol- L' $EhERVEW 2.5 mL, ZE iR
B 1h, WA 3 mol- L' &AM 2.5mL, H
KRR ZIE, 75, i,

PR TRV - R B R AR iy S mL, # 100 mL
T, A 3 mol L' E ALK 2.5 mL, =
IRCE 1h, A 3 mol- L' hFRIAWK 2.5 mL,
KRR ZE, #5, AfE,

RN BUARSY 1R, B 120 CHLAS
WCE 24 h, WERE SmL, & 100 mL FHHT,
FARMRE R 28, #7257, Wi,

FEWEIRTEI . BUAEL 1L, 4 500 1x 6 R4
WCE 24 h, WEEE SmL, & 100 mL &,
MKMRZZIE, &5, BRI,

AR : WA SmL, &
100 mL T, A 30%:id E AL S A 2.5 mL,
FIMBCE 1 h, FKEREZZE, %5, B,

BB WAS S0 ul, #% “2.1.27 TR @ik &

P, a3 EERE, dsR B R, BRI, £
R A =) 5 FEIRE AR RAFAY 40 B, &5 I A
523 FURRHELIR) A THURE a B9 , 7 s+ @k
RAIf, 4R WA 1~2,
2.1.5 MG REEAREC 5-5 F - 2- BRI X
HESH 24 10 mg, MK B B R 6 AL 0.16,0.20,
0.50, 1.00, 1.50, 2.00 pg-mL~' I AER,
FEMETE AR, DA y XU B x A TE MmN, 4
LM S-EH L2 MR AE 0.18~2.26 pg-mL~' il
LN y=94 831x-2 715.1(=0.999 0), Jiik
LRk R
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Fig. 1 HPLC chromatograms

A-sample; B-blank; C-lactic acid (ingredient); D-5-hydroxymethyl
furoic acid.
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Fig.2 HPLC chromatograms of method-specific investigation
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destructed by high temperature; D—sample destructed by light; E-sample
destructed by oxidation.
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H, RPTEHEREERL
2.1.9 TAMEEE #2127 WFAiEsH,
AEFEIR(30, 40 C), MR B AlbkRSh, ZEHR T
e Z5 3 52 5 B2 (0.8, 1.2 mL-min™),
W5E B A AR, SR 2 25 SR 5
e 4, % # [Agilent SB-Cg 4 (250 nmx4.6 mm ,
5 um)], MR B AL FE S, AT I 4
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TA G R EEG A EEE ., HILA 5 R
HPLC-Q-TOF/MS J5 i X Hitb A T 45 F % 0 o
221 A EIE R (5 H . Boston pHlex
ODS(250 mmx4.6 mm, 5 pm); FshAH : FEE-0.05%
FRPRVE (20 = 80); K% 4 254 nm; #Ei 30 'C;
W 1.0 mL-min'; #EAEE 20 pL.
2.2.2 Q-TOF Fuifssft Himi%s iE & F1L(EST)
K, WESEHLE 4 000V, FALSES) 35 psi, T
AR 10 L-min~', BOAFIRRE 350 °C, K4k
FIEIEHE . m/z 100~1 000,

223 AXRYEMOIERE BT A YRR
AR ARG TR ke 4, Irh &%
[ 25 8 2020 AF R S HH s s A 26 0 v S
5-35 B BB I €033 45 1 X7 RRT 4.18 2= T ot ,
SO 3 Sl AR S i A 2 KA I 0.05% H iR LA
BESR S N ), PLC Ak R BEIRAE A TR
il e A A 0 A A S TRURE 5 TEA T A AT, AR A R
B UL 3~4,
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Fig.3 Chromatogram of sample of company C
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Fig. 4 Chromatogram of sample of company C destructed
by high temperature

2.2.4 RRT 4.18 22 i FFE - RRT 4.18 245
— G BT R HMHH]T B 1 0 E R BT E Y
143.033 4, 58 730 CeH,04 400, 1715 5-FH
F-2-BER—2, W S g A At
m/z 125, 97, 79, 69 F1 51, WA 6, m/z 125
97 4y WIS REE T 1 KR 1 0 F Ak
XTI o m/z 79 F1 69 53515 m/z 97 Bi2s 1 437Kl
153 F AN, BUE SE—2E W2 1 o F W =4
m/z 51, JEISSREAEILE 7, DL IR Y 5
S-FRH FE-2-BERR—E . X RE L AR B A ED (D 1)
bt e SR ANETE Fe i, UE B i IR A S ) (RRT
4.18 22 J50) R 558 H L2451 .

FT1 FXRWRNEER
Tab. 1 Test results for related substances %
[ RRT 0.75 RRT 0.82 RRT 0.92 RRT 2.17 RRT 2.86 RRT 3.29 SR L2 AR AR
Al 0.67 0.11 0.56 0.05 0.06 0.00 0.004 1.45
B 1l 0.77 0.18 0.59 0.08 0.00 0.05 0.010 1.68
C 1l 0.65 0.13 0.57 0.10 0.00 0.00 0.003 1.45
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