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2.0.3.0,4.0.6.0,24.0 h N L F 6945 8 F 5 TG, o L TAHAE, 2R .1.0.5.0.25 g Sk Ta s Angh b5 B A48 35 E o 445
WiRRAJ, LERPBETREMEZMERN R ;3 LTawmn NS EERPHBEFRAOShEHEROME T =
1.0~240h 5 0 h b4 3 AL R K3 A0 kFa AN e N B89 LiF R P45 8 TR £ 51 R K AN 0.5~24.0 h 404645 5 F 3K B AL
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Changes of Calcium Concentration after Ceftriaxone Sodium Mixed with Different Concentrations of Calci-
um Solution

LIN Jin-hua, ZHOU Yan-fang, LING Li-yan, JIANG Chong-hua, LU Wei-liang (The Second Hospital of Pinghu,
Zhejiang Pinghu 314201, China)

ABSTRACT OBIJECTIVE: To study the range of concentration that the precipitation appears after ceftriaxone sodium mixed with
solution containing calcium, and to provide reference for rational use of drugs in the clinic. METHODS: Using automatic biochemi-
cal analyzer, the changes of calcium concentrations in supernatant were determined within 0, 0.5, 1.0, 2.0, 3.0, 4.0, 6.0 and 24.0 h
after solution containing calcium (initial concentrations of 0.16, 0.38, 0.61, 0.85, 1.10, 1.35, 1.58, 1.84, 2.13 and 2.37 mmol/L)
mixed with ceftriaxone sodium (1, 0.5, 0.25 g); the variation regularity was analyzed. RESULTS: The concentration of calcium
ions had no significant difference when ceftriaxone sodium (1, 0.5, 0.25 g) mixed with solution containing calcium. Compared
with 0 h, the concentrations of calcium ions were declined 0.5 h after adding ceftriaxone sodium (1, 0.5, 0.25 g); there was no
significant difference 1.0-24.0 h after mixing. The concentration of calcium ion had no significant difference after adding ceftriaxone
sodium (1, 0.5, 0.25 g); the higher initial concentration of calcium ion, the lower concentration of calcium ion in supernatant
within 0.5-24.0 h. The solution would produce precipitation when the concentration of calcium ion was more than 1.35 mmol/L; the
higher concentration of calcium ion was, the more precipitation produced; no precipitation was observed in the solution when calci-
um concentration was lower than 0.85 mmol/L. CONCLUSIONS: The calcium concentration should be determined before use,
when hypercalcemia patients (blood calcium >2.6 mmol/L) use ceftriaxone sodium, especially parathyroid crisis patients (blood
calcium >4 mmol/L). When calcium concentration was higher than 1.35 mmol/L, they should avoid use ceftriaxone sodium be-
cause of great risk. If ceftriaxone sodium combined with preparation containing calcium (including oral preparation), we should in-
crease water intake to dilute calcium concentration in urine and reduce medical risk.

KEY WORDS Ceftriaxone sodium; Calcium solution; Calcium concentrations; Precipitation; Stability
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R S (FHE5 : 110702-1, HUAK « B4 500 ml, FISHG B F ik
JE +1.36 mmol/L) 12 H - 7015 2 REL 24 4 B 28 ) 5 Sk At il
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C1107006, Hif%:£21.0 ).

2 FHiE
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3.1 ABARBERDIN

1 g Sk A AR B AN R e B2 9 5 AV W TR S AN R R )/ L
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Tab 1 The concentration of calcium ion in supernatant at dif-
ferent time points after ceftriaxone sodium 1 g mixed with dif-
ferent concentrations of solution containing calcium (mmol/L)
WL AL A2 A A4 A5 A6 AT A8 A9 A0 Al A2
0 000 016 038 061 08 LI0 135 158 184 213 237 137
0.5 000 008 030 053 077 100 124 149 174 200 224 127
10 000 008 029 051 076 098 124 145 172 198 222 124
20 000 008 029 052 076 100 125 147 16l L72 131 126
3.0 000 008 030 053 077 100 125 147 132 LIS 068 125
40 000 008 029 052 076 100 126 146 097 077 046 126
6.0 000 009 031 053 077 101 126 147 062 052 031 126
240 000 010 032 054 080 100 070 049 026 026 022 090

2 250 ——0h
2 2.00 —=—05h
g ——1.0h
i 1.50 ——2.0h
& 1.00 —*—3.0h
o ——4.0h
& 0.50 ——6.0h
2, T T 2400
" AL A2 A3 A4 A5 A6 AT A8 A9 AL0ALL
G5
Bl 1gkBlRNSARRESEFREARMNERLE
KrhiSEFIRER

Fig 1 Diagram of calcium concentrations in supernatant at
different time points after ceftriaxone sodium 1g mixed with
different concentrations of calcium ion
R2 1glBHARMERRRENSBARESARREG
AR RI Y B 45 R
Tab 2 The particles of supernatant at different time points
after ceftriaxone sodium 1 g mixed with different concentra-

tions of solution containing calcium

WL AL A2 AD A4 AS A6 AT A8 A9 AID AIl AR
05

10 += + +
20 + + +
30 HoOoH
40 +- + HE O A -
6.0 + + HE A HE 4+
24.0 + + HOOHE HE HE 4+

A W] DLASORL (+) A B AT DL ASORE () R AT L Ak,
() A BURAR AR AT (+-)
note: there are visible particles (+) , significant visible particles
(++), a large number of visible particles (+++), particles but not depos-
ited in the bottom of the bottle (+—)
M1 1 B LRI 2T L, 1 g Sk A AR B IA 50 ml A [R) v
FEM S B D IR G 0.5 hE e 45 85 2 ik BE A R

China Pharmacy 2013 Vol. 24 No.9 - 791 -



R, HUR BER LA S RPN B PR I & i -FAT T
B AP o 1 hJm , R4 851 =1.84 mmol/L 9
H B AT DLORE . 2830 2 bR AR ES T E T 2.37 mmol/L
B R ATk B B R (R 2 545 1) . 3hE 78
B BT U 1.84 mmol/L B P IT 4k B Rl 4 h)EHY
AT\AR\AL2 124 h 5 9 A6 3 i B 1 AT BLASORT , (EL7E 0 o) 72
IR LS B YR EE 5 0.5 hSPAR HAT TR B, R 2R
A 7 A B8 4 /NRURE SR EE T, 55 AL~ A5 ANA], A i
AW IR IR 2 W P R B 1 TR BE RS . 4800 24 h,
P50 1.35 mmol/L AV P, fedfrdk Bl .
3.2 BARKWER

0.5 g KA HFA SN -5 AN 7] R B2 14 35 B T MR 45 S IR Pk 1) )
VR RS TR DR 3 IR B S B S B e IR
VLI 25 H USRS A5 SR IR 4
®3 05 gLBHMMERRRENSBABREA AR E

& LiER 555 F R E (mmol/L)

Tab 3 The concentration of calcium ion in supernatant at dif-
ferent time points after ceftriaxone sodium 0.5 g mixed with di-
fferent concentrations of solution containing calcium (mmol/L)

B, Bl B2 B> B4 BS B6 B7 BS B9 B0 BIl BI2
0 000 016 038 061 085 L0 135 158 18 213 237 137
05 000 012 035 058 081 106 130 153 179 207 225 133
10 000 013 035 058 08 105 131 155 180 208 229 133
20 000 013 034 057 081 104 130 152 18 205 213 134
30 000 013 035 058 081 105 130 153 181 204 174 133
40 000 012 035 058 08 106 131 153 178 187 129 13
6.0 000 0.3 034 058 081 105 131 149 165 120 077 13
240 000 014 036 05 08 102 08 044 033 027 025 105

2 2.50 ——0h
g 200 —=—05h
£ ——1.0h
i 1.50 S 20h
2 1.00 —*=3.0h
N ——4.0h
& 0.50 ——6.0h
=N 0.00 . y——24.0h

" Bl B2 B3 B4 Ba B6 B? B8 B9 B10 Bl
e
B2 05gkMRMERRRESEFREAEAMNEEL
BRPEETFIREE

Fig 2 Diagram of calcium concentrations in supernatant at
different time points after ceftriaxone sodium 0.5 g mixed wi-
th different concentrations of calcium ion

M3 &2 2470, 0.5 g kA HAA AN A 50 mlA )ik
RS A B AR IR A 0.5 h S S B T IE A T
R, HLAM TR LA (HAs AR . £l 2 hiF,
TEFG B T = 1.84 mmol/L VA BRUTNE . 43t 3 h)e,
G B - B A 2.37 mmol/L YV RO ZETER B B S . &
i 4 hJE A5 FYRIE K 2.13 mmol/L I P, TR 2 BB
P, &id6h)a, FE TN 1.84 mmol/L VA, 3T
G LI . 45T 24 h, 7EVRE S 1.35 mmol/L [ it
26 F I A
33 CARKLER

0.25 g 36 A AN 5 AN TR ¥ B %) 25 466 Vs TR 5 AS TRD B 1)
Jo WP B TR LR 5 IR I B T

- 792 - China Pharmacy 2013 Vol. 24 No. 9

F4 05 gkHHAMMEARIRENDI5EEES AR E
R R I B 45 R
Tab 4 The particles of supernatant at different time points
after ceftriaxone sodium 0.5 g mixed with different concen-
trations of solution containing calcium
fiffl,h Bl B2 B3 B4 BS B6 BT BS B9 B10 BIl  BI2
05

1.0

20 +- + +

30 + + +

40 = 4+ +t ++ Ht 4=

6.0 =t ++t +Ht +H 4
2.0 + o+ +H O HE 4

TE A7 R WABURE (+) (A7 B T DL ORE (++) A7 AL ] UL AR
() A BB R AR (+-)

note: there are visible particles (+) , significant visible particles
(++), alarge number of visible particles (+++), particles but not depos-
ited in the bottom of the bottle (+)

P& LI 3 5 Az URBURE I WL 45 R L3R 6 .

&5 0.25 g KAMMMERERER S SBRESAE R E
Ja LB R PSS B F K E (mmol/L)

Tab 5 The concentration of calcium ion in supernatant at diff-

erent time points after ceftriaxone sodium 0.25 g mixed with di-

fferent concentrations of solution containing calcium (mmol/L)

fflih  Cl €2 3 ¢4 €5 C6 CT G €9 Clo Ccll oCl2
0 000 016 038 061 08 L0 135 158 184 213 237 137
0.5 000 014 037 060 08 107 132 155 18 209 236 L35
10 000 014 03 060 08 106 133 154 18 210 235 135
20 000 014 037 061 08 107 133 15 18 210 235 135
30 000 014 03 060 08 106 131 154 18 208 234 134
40 000 014 037 060 08 107 133 155 18 208 234 135
6.0 000 014 03 059 08 107 134 15 18 204 229 135
240 000 015 038 060 08 107 128 151 094 053 044 136

——(0h

—®—=05h
~*1.0h

5 2, mmol/L

240h

0 C1 CZICSI C4. C5IC6I C?l C8I C9IC1(‘)C11
G

B3 0.25gkAHMMRHNERRIRESE TR

BRPEEFRER

Fig 3 Diagram of calcium concentrations in supernatant at

AAREREREL

different time points after ceftriaxone sodium 0.25 g mixed
with different concentrations of calcium ion
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F6 0.25 g LMHMMM SRR KENRERRES AR E
BEB BRI MR LER

Tab 6 The particles of supernatant at different time points

after ceftriaxone sodium 0.25 g mixed with different concen-

trations of solution containing calcium

BEL CI o ¢ ¢4 ¢ 6 €T Cclo cllocn
05

1.0 + +

20 + +

30 +- + +

40 +- + ++

6.0 +- + + ++ ++

240 + + HHE M+

R 1A R R ASARAE AL ] — 4L R R R R JEAS AL, A R4S
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VS, 45 0 e TR VR HR R A S U R T RIS R
VR 1 R /INASEL 5 805 3 VA 3 R ) A 5, 3 5 3k A0 A
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P55 B TR 5 0 h R B 5 1 B (EAH HE AR T RE . X —
S B RS A RS IR EASTR] . {ELRif B ) A S
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SRS I ASEA—S

AR L3565 PR O B 5 R 25 5 B A A B A A, T
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(I3 85> 2.6 mmol/L)™ , K55Il e F AR S5 i £ 42 B 2 (Il 37545 >
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FE TSR EE T T 1.35 mmol/L s XU 3G A, 338 00 i 11 , 175

2P 2013 4E5S 24 454 9 )

1E— IR G, A s S Sk F A B 5 85 B8 1 S g
A iE— 21T
NEE R RS HE B 240 1.9~5.6 mmol™, TE % A 4x H IR

1 000~2 000 ml", B I HES AP 2 IR AT R o 1.9~2.8

mmol/L, F i K43l B T 45 . R e g 5 e B A A

F) . SkAEHRANN 35 % ~45% ZLIRHE, 33 % ~67 % 4 B HE

FERR 0 R e B 38 45 v R UG 25 5 5 e IR 445 4 RN s R

REEEA

b i

B A MAE 223 (Y45 > 2.6 mmol/L ) , 457 Il B AR 22 I 1

S (M5 E5 >4 mmol/L) , Q175 {5 F Sk 6 i #2804 , 15 F iy iz

20 %8 I B A5 R, T 1.35 mmol/L s, XU 38 A, v ik

Hefdi .

o8 PR S A0 AR BRI, A0 P 2 S a5, A4 0 IR 2 s

S, B4 IR A BIER A, 8 PR S5 DA B MDA PR R 4 Hh i B T

BB B 1k SR MA A S 85 45 5T I A W AR W IR R ST

L AR T KU

S 3Tk

[1] Wy Ao iba ey 5850 v S 808 A LSET-[1]. B 4h
23 E Z M, 2007,28(5) : 229.

[2] FDA. Information for healthcare professionals ceftriaxone
(marketed as rocephin and generics)[EB/OL]. (2009—
04-14) [2012—03-17].http://www.fda.gov/cder/drug/In-
fosheets/HCP/ceftriaxone042009HCP.htm.

[3] /M FDA TEH A Mba gl 5 & 857 s 15 2. 0]
HY R R R 2 E,2009,11(4):301.

[4] FaeEAMihAphs R NFELEA 2 4[] + B 24 %
#.,2009,6(4) :250.

[5] ZEWI, 238, BEGE S A AN AT SR S BORIR R 45 A 2
B 1) R 5 AR [J]. P 406 R B & B ), 2010, 20
(7):77.

[6] FEMG, AL 4, T AR At fhAA a5 & I PR R 45 A 32
AR RELA: B DB 42 B (7], P A il SR AR A &
2012,33(1):12.

[7] ERZGIMZFEL L PR EFE %8, —3R[S].20104E
fiw AL st E B2 R, 2010.:590-591.

[81 ARKETT, TRIHAR T 5 P S A0 T AN 5 0 2 B R 50 S VR
EMRER PR MR EEE R FRSF L E,
2003,38(9):713.

[9] Wik, MR %M A B MLL AL AR PA:
H R, 2009:994 .1 297,

[10]  DAFPEEEL ). 4 B 16 ARA 3o B AUAZ [S].3 ML B AL : R
R R H R, 2006 : 385-386.

[11] SRS Ao i 53 Ao AR 5 (M. b BR4 A
1999:1 471.

[12] sKHESE 207 52 M]AL A S 5520 ek, 2004 : 300.

(ki H HH:2012-04-17 &1 HHH:2012-10-14)

China Pharmacy 2013 Vol. 24 No.9 - 793 -



