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WEBHN FEAEFEHRTPHEAES FRMEIE IR 7% Bl g X [R)E (40 £ 2)°C, 4852 % (90 £ 10) %,
BHE] 3 AN B IR & SRR SR 09 AR A R AR R B RAR S B TR R (ICP - MS) skl & A &35 iz A1k b e L& Y
A% il R N AR 7 KON R AR AR fo T 38, M B AEX A KED 8 X, F 8 TR £ 4 1550 W, F & F 44k A 15. 0L/ min,
ifkmm%y 1.02 L/ min, ik A 40 v/ min, #HAE2E R B0 A 305, B A CeO* / Ce* < 2%, N AFH Cet* [ Ce” <2%. 2R 47(K).
2 (Mg) 48 (A1) 4A(Fe) 4 (Na) 89 T 83K A 50 ~2 000 ng / mL S& B 73, 8 (B) 4 (Cr) 4 (Mn) (4% (Zn) A7 (As) (48 (Cd) 45 (Sh) .4
(Ba) 25 (Ph)#9 R Z R A 1.0~100. Ong/ mL FE B N 5LEAZ 532 F &M X £ RIF(r=0.999 0,n=6) ;4R FE5H] %4 1. 00~3. 00 ng/ mL,
0.009~0. 251 ng/ mL, £F M5 %] 4 2.00~9. 00 ng/ mL.0. 025 ~0. 837 ng / mL; #4 % F Ao & £ M X Ja 25 R 89 RSD 3948 F 2. 5%(n = 6);
34 kb E R A 82.47% ~ 115.07% ,RSD # 1.23% ~3.71%(n =9) .5 LA & P35 k44 8 Mg, Cd,Sh,Pb, AT E i 53
A& TR FRAL B5IE AT e e o sk TR T4 58 6 5 A4 ¥ e A& 5 P Ml AL 308 - 309 Al Sk
EEE AR ESR R E LR PRI I A BB F B TR R s A A

Compatibility Between Trace Elements in Ibuprofen Injection and Neutral Borosilicate

Glass Ampoules
BAI Xiaohuan,YANG Xin,CHENG Yifan,ZHENG Zhonggiang ,WANG Fa
(Shaanxi Institute for Food and Drug Control,Xi'an,Shaanxi,China 710065 )

Abstract: Objective To investigate the compatibility between trace elements in lbuprofen Injection and neutral borosilicate glass
ampoules. Methods The storage conditions of Ibuprofen Injection were simulated by the accelerated test [at the temperature of (40+2) °C,
at the relative humidity of (90 + 10)% , for three months] , the samples were prepared, and the contents of trace elements in
Ibuprofen Injection were determined by the inductively coupled plasma — mass spectrometry (ICP — MS),with the online internal
standard to eliminate matrix effect and interference. The measurement mode was KED mode,the plasma radio frequency power was
1 550 W,the plasma gas flow rate was 15.0 L/ min,the carrier gas flow rate was 1.02 L/ min,the pump rate was 40 r / min,the
injection delay time was 30 s,the oxide was CeO"/ Ce" < 2%, and the double charge was Ce**/ Ce' < 2%. Results The linear
range of potassium (K),magnesium (Mg),aluminum (Al),iron (Fe) and sodium (Na) was 50 —2 000 ng/mlL,while that of boron
(B), chromium (Cr),manganese (Mn),zinc (Zn),arsenic (As),cadmium (Cd),antimony (Sh),barium (Ba) and lead (Pb) was 1.0 -
100. 0 ng/mL (r=0.9990,n=6). The limit of detection (L.OD) of K,Mg,Al,Fe and Na was in the range of 1.00-3.00 ng/mL,
while that of B,Cr,Mn,Zn,As,Cd,Sb,Ba and Pb was in the range of 0.009 —0.251 ng/ mL. The limit of quantitation (LOQ) of
K,Mg,Al,Fe and Na was in the range of 2.00 - 9.00 ng/mL,while that of B,Cr,Mn,Zn,As,Cd,Sh,Ba and Pb was in the range
of 0.025 - 0.837 ng/ mL. The RSDs of precision and repeatability tests were lower than 2.5% (n = 6). The average recovery of the
above trace elements was in the range of 82.47% — 115.07%,and the RSD was in the range of 1.23% - 3.71% (n=9). Mg, Cd,
Sb or Pb was not detected in the five batches of samples,and the leaching amount of other elements was lower than the specified
limit. Conclusion The established method can be used to investigate the compatibility between trace elements in Ibuprofen
Injection and neutral borosilicate glass ampoules.

Key words: Ibuprofen Injection; trace element; neutral borosilicate glass ampoule; inductively coupled plasma — mass spectrometry;
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LR ED O NGE 2 B s 0 MR, 1
TN B Tt 52 M K W 5 38 ST TR S A A
FALBR AR AE ALY s R AR S EROR il E S A
BR Ve RS AR AR A AT SRS pH 8. 0~ 8. 5,
5 5 YIRS MORE R A A OB TR 24 S i AR 7 VA s
iy e A PG R vh 3 53 463 i 8 1 B P 2 - AT 34 ) e DA B
BT RS ok - ) O N A AR R Y A i
T7 X SR AL R AR S I 5 T o B AR5
FF3E b I E S TR (40 + 2)°C, AHRHEE (90 + 10) %,
B ] 34N 3 JREAULA 4 25 1 SV AR A7 A% A, R P L Uk
A B TR (ICP — MS) 3210 5 A1 1% 25 1 S
TR TT 2R ) a, R HAE 7 A A B A R S
Fe BRI

1 XFE5RXHA

1.1 {¢z%

Thermo icAP RQ Y 3 JBHE & 45 25 IR i (32
PHL ] ) s MILLL - Q B 4l 7K L (SE [ Millipore 24 7] ) 5
KBF240 £ 46 jf 15 547 (725 Binder A ) .

1.2 X%

e Al W2 (35 16 Fisher 24 W] , it 55 4 1213110, 4%
afi) s Atk (B BHZ 18. 2 mQ / em) ; ZIC R IR SRR 1
[ (As) JB(B) H1(Ba) 4 (Cd) i (Co) 5 (Cr) A
(Mn) B2 (Ni) BK(Ti) JBE(Zn) JBA(Sh) 4% (Ph)  4lt5H
GNM - M137298 — 2013, i ik % 4 10.0 wg/ mL) ],
ZICE IR G ER 20 & 88 (AD V55 (Ca) L8k (Fe) (H1
(K) B (Mg) Al (Na) , 4It 5 &y GNM - M063514 — 2013,
J R EE N 10. 0 pg/ mL], NFRZICRIR SRR &80 (Bi) |
B (Ga) JHH (In) B (Rh) . $T(Se) JFL(Th) 2 (Y) it 5
4 GSB 04 - 2826 - 2011, Fi i # & 4 10. 0 pg/ mL) |,
By 1 B A 048 S R AT U s s
W(FE Bk CR B A B L iCAP Q TUNE, it 5 4
1323770) ; A& SR E ST (G5 R 1 = 5, BRPE K5 24
FBRAF], 5 B A S R 1) .
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Tab.1 Batch numbers of Ibuprofen Injection solution and ampoules

%hF
H
1 2 3 4 5
ik 20170105 20170301 20170302 20170302 20170302
3, 1651006300 1651006300 1651006300 1651010190 1651009190

2 FiEE4ER
2.1 ICP-MS ITES#

R FREMILR 1 550 W335 730k 15. 0L/ min;
AP 1. 02 L/ min; 23 : 40 v/ min; FEFEIEIR A (1] .
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30 s; 84k :CeO* / Cet < 2%; WHLfT:Ce* * / Ce* < 2%;
U3 U0 IR B KED B
2.2 AiEHE

HWZICRIBAAIER | FIZICRIRShriEm 2,
2% T PR V5 W 2 Rl % A K, Mg, AL, Fe, Na JG 2% J B ¢
43514 50,100,200, 500, 1 000,2 000 ng / mL, B, Cr,
Mn, Zn, As, Cd, Sb, Ba, Pb JC % Jii it ¥ & 40 51 4 1. 0,
5.0,10.0,20.0,50.0,100. 0 ng/ mL i) R IR S FrifE T
VR LN AR Z 00 R IR W, FH 2% B TRV TR A B
A Bi,Ga,In,Rh,Th,Y,Sc Fi i #1450 ng / mL )4
P TAETS R o A 2% B BRI WA R 25 R BRI R o
2.3 HmAIE

FE i 2% R PRV WORR FE 10455 , 2250, # ' 10 min,
Bl IR ZE 0. 22 pum JERSEE ST, ELEEEREIN A
2.4 HiEFEE

MR R AL SR T Fo i e T
P AR 25 0 2 AR IR A bR o TRV, LARF I OC Y
JT iU B (X, ng / mL) AR AR bR 0 R A (Y) S AL B it
TR 25 R 2,

A 0] PR R i R A = T s R 11 Ay, i
FE, DA AE 55 5 1) 3 485 O 222 X651z 1) 7 28 o ot Yk
G R, A 2 55 S A 10 45 b v i 25 6T 107 1Y) 7 2R I i
VB i B ZE R LR 2.

1 2 R« 43 i B Na, Mg, K, Al, Fe Jii i ¥ & 1
4500 ng/ mL &% B,Cr,Mn,Zn,As,Cd,Sh, Ba, Ph Jii f& ¥
JEYIR 5 ng / mL TR G ARE TRV, #2. 1 300N TAE
SHGE SN E 6 U AR 45 J0 R T Lk B TR AR X
P2z (RSD) o 45 5 L% 2, R BN RS %5 B 47

52 PRI R B WOBORE & (S5 1, 2545 R
20170105) %W 1. 0 mL, il Na, Mg, K, Al, Fe 5 it ¢ )
10 pg/ mL )% B, Cr,Mn,Zn, As, Cd,Sh, Ba, Pb i i it
FEXI4 100 ng / mL RS HRE TAERRTK 0. 5 mL, JH 2% fiff
PRV W E 25 2 10 mL  ARVETAT il A i s i 6 1 3%
2. 100F TAES BRI E A5 R R 2, R kB
PER A

TR TS G 285 R HRORE o (25 1, 2535 R
20170105)¥ W 1. 0 mL, B Na, Mg, K, Al, Fe ffi i i 14
A10 wg/ mL A1 B, Cr,Mn,Zn, As,Cd,Sh, Ba, Pb Jii i
JE 24 100 ng / mL B9 IR A 5 AR W, 43 50m A
bR 2 BT R R TR A bR vE AR I 45 100, 200,
400 wL, 75 3 17, FH 2% A R W2 75 22 10 mL, TR AT, 1%
2. 3TT 7 P AL SR A T HEAT AR [ R 45 5
32, RAT R R AT
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Tab.2 Results of the methodological investigation

_ . B Fionid) Hrm] F R RSD(%,n=6) A= KR (%,n =9)
TE w3 75 2 r - —

(ng/mL)  (ng/mL) (ng/mL) #FEXH FHLERXE X RSD
BNa  Y=2.974x10°X4+5.798 x10°  0.9994  50~2000  3.00 9.00 0.87 1.74 106. 13 1.23
Mg Y=1.334x10°X4+5.488x10°  0.9996 50~2000  2.30 7.60 1.12 2.11 94.43 2.81
AL Y=4.719X 10°X47.617%10°  0.9997  50~2000  3.00 9.00 1.31 2.32 83.10 3.39
¥K Y=1.155x 10°X+2.286 x 10* ~ 0.9998  50~2000  2.00 6.00 0.82 1.83 94.53 2.32
$Fe  Y=6.493x 10°X4+3.174x10°  0.9997  50~2000  1.00 2.00 1.62 1. 60 82.47 3.71
B Y=1.527x10°X+6.326 10 0.9999 1.0~100.0  0.251 0.837 111 112 99. 33 1.58
OCr  Y=2.060%10°X+1.044x10°  0.9999 1.0~100.0  0.009 0.309 2.23 1.40 101. 97 1.87
Mo Y=1.291x 10°X+1.645x10°  1.0000 1.0~100.0  0.014 0. 047 2.29 1.50 86. 50 2.62
Zn  Y=4.999 X 10°X4+1.944x10°  0.9997 1.0~100.0  0.038 0.127 2.18 0.72 99. 12 1.73
PAs Y=2.285X 10°X48.346x10  0.9997 1.0~100.0  0.035 0.116 2.00 1.36 115.07 2.40
MCd Y=9.149x 10°X+18.279x 10 0.9995 1.0~100.0  0.008 0. 025 1.93 1.46 105.13 2.23
28h Y=1.879x 10°X+1.519x 10> 0.9996 1.0~100.0  0.008 0. 025 2.37 1.31 106. 47 1.91
YBa  Y=7.961 x 10‘X+1.784x10°  0.9998 1.0~100.0  0.062 0.206 2.24 1.94 92. 83 3.13
Mph o Y=1.325% 10°X4+1.193% 10°  0.9990 1.0~100.0  0.009 0. 030 1.46 1.67 103. 40 2.41

*3 HRFEHFRPI0OMPELRSHENEL R (ng/mL)
Tab.3 Results of leaching amount determination of 10 trace

elements in Ibuprofen Injection (ng/mL)

. Y5
1 2 3 4 5

“Na 2160 1995 2120 1960 2550

Al 120 135 150 215 315

YK 720 420 450 450 660

"B 187.5  249.1 359.8  245.7  298.4

SMn 7.8 7.1 2.5 2.3 0.9

Fe 215 385 405 110 100

OCy 1.6

BAs 6.4 1.1

BB 4.1 2.9 2.9 2.7 1.2

Zn 253.6 179.7  209.8 183.6  203.3
2.5 HmbPRETERHENE

HUSHE (S 5430 0 1 - S)RESL, #22. 3T R kit
FHAE A0 A8 B AV W, 4 2. 1 I TAE S 8t
FEMN |, TH5 S ST I 25 S 14 Fh i T R R
A5 5 HERE TR R K R Mg, Cd, Sb, Pb, AR T
IR R R e R 3.

3 Tt

AT ZE 25 A bR ) v 43 il 38 3 58 A0 o O 2
TR AR W53 ' e B v X 25 F B 38 v As, Sb, Pb, Cd
3R R AT 4 TCP — MS 30 A T 45 25 24 i
RO TR AT S B i R R
[ ek R T A 7 A =W L RS B B N s T |
TR A T A5 T 2010 OAR I 5 v SR FH 1CP — MS &

(73] Fof Y00 5 A 9% S5 S 14 Fh T R

LIRS RN e S A e AR P RO EATE /P
e T R SO BT A RH ELAE R 2 T 52 0 245 4 oA N 24
Py As s P i il , 2 PP 24 i B AR RE I 95 1Y
B L AT R 24 i MR 3 AR R R S A
(A 27 24 i 36 51 5 245 o BB . 2 72 A A A PRI 4
AFEFEN GRIT) )P K Guideline for Elemental Impurities
Q3D(RD)MIRLE T HESH IR R 28 B H fuir 25
4 (PDE)Z % (i, Pb, Co,Cd, As,Sh, Ba, Cr L % Y 7
PDE 4359 5,5,2,15,90,700,1 100 pg/ d. M 54
JLER 4 PDE {ELBR RAA 38 25 1 56 0 B H g KT 2577
i, AL 45 T R B K SRV B © Guideline on the
Specification Limits for Residues of Metal Catalysts H}.
SE2, Fe, Zn JGH AR =20, AT ST PDE fHI
1300 wg/ d;sMn JCER N —2I0R , HE S PDEH A
250 g/ do Mg Fl K B2 AR DTG 1% ooz 3 ek
GRS =R, ZH 5 KT R T
S5} PDEAH , HyEST PDEAE M 1300 wg/ d.

WA FIRELE , 455 # T R NRN R & B AL
KRR B i, O A I S S 0 2 Ve AT T PR AT
WIS TESHRORES AR 3 8 mL: 0. 8 g, B H e KFIHE A
ML 3.2 g, R4 H I i K 0 32 mL, 2 DL L
PDE BRI REAE , A5 1% 25 TESHRA T R i & H iR A
A TR M e B 5 H R (32 mL) 13 .
LA FA LR N H R AR IR T AT R
FLAE PDE, # AT AN 5 AT 3 5V S 14 Fh it oo
BRI i R R SC L E R BRAA, R IA A v
TESEHES 25 2 WA A R4
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