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Interaction Between Injection Vials Made of Middle Borosilicate Glass and Sterile Water for Injection

QI Yanfei',\YUAN Shusheng',WANG Ying',LI Xiaoyu®,ZHAO Xia'

(1. National Institutes for Food and Drug Control ,Beijing,China 100050; 2. China Pharmaceutical University ,Jiangsu,Nanjing,China  211198)

Abstract: Objective

injection. Methods

XEHS 1006 — 4931(2025)11 - 0061 — 06

== 1A
E=

To investigate the interaction between injection vials made of middle borosilicate glass and sterile water for
Inductively coupled plasma — optical emission spectroscopy (ICP — OES) was used to determine the migration
of elements in glass components in injection vials made of moulded middle borosilicate glass and injection vials made of middle
borosilicate glass tubing. The RF power was 1 200 W,the flow rates of plasma gas,auxiliary gas and carrier gas were 10,0.6,and
0.7 L / min,respectively,the pump speed was 20 r / min,the detection wavelengths of boron (B),silicon (Si),aluminum (Al),and
sodium (Na) elements were 249.773,251.611,396.153,589. 592 nm, respectively, and the exposure time was 30 s. The observation
mode was quantitative axial. The scanning electron microscopy (SEM) was conducted to investigate the erosion of the inner surface
of injection bottles. Results Both types of injection vials made of middle borosilicate glass showed migration of the main
components into the sterile water for injection. The migration amount was Si, Na, B,and Al elements in descending order, and the
migration of these elements gradually increased with time. The migration trends of Si / Na and Si / B ratios were different for the
two types of injection vials. SEM observation results showed no erosion in the injection vials made of moulded middle
borosilicate glass,while significant erosion was observed in injection vials made of middle borosilicate glass tubing. Conclusion Both
types of injection vials made of middle borosilicate glass interacted with sterile water for injection, but the interaction results are
different.
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(K) H(Li) (BE (Mg) .4 (Mn) 80 (Na) B2 (Ni) |45
(Pb) %6 (Sb) Jif (Si) .85 (Sn) E8(Sr) Bk (Ti) A& (TI) .
PLOV) VBE(Zn) 27 PO RIB B PR ER R (B XA A48
LT MR AT I s, BT VR B 100 g / mL)
65% fiE iR (75 & Merck Millipore 23 F] ) 5 JTG/K £ B (43 H7
afi, [E 2542 AR A IR A1) 5 KB 59 K (Y
BZAw] 5 4 2105115)
2 AEEER
2.1 HmaE

539 LA PR i 38 3 A5 S 13 Sh 500 TR A v 0 B B A
TR S DA e 2 4% L 45 AR ™ VAL KBS K (I
& R BRI 2 mL) , 3 AAE 0 S5 R LR EE (40 £2)°CL A
XTHERE (75 +5)% ] P& 0N H 341 H 61 H.
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(pg/ml)  (pg/ml)  (wg/mL)  RSD(%,n=6)
S V=0418.6X+45%8.2 0.97 0.05~10.0  0.004 0.01 2.08
B Y=11146.7X+61.3 0.9999  0.05~2.0 0.003 0.01 L7
AL Y=6279.3X+158L2  0.990 0.05~2.0 0.010 0.04 0.82
Na  V=46080.0X+3337.2  0.995 0.05~4.0 0.007 0.02 1.4
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Fig. 1 Results of element migration of injection vials made of middle borosilicate glass
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A.The body of vials B.The body close to the base of vials C. The
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I . Blank sample II. Accelerate for 0 month 1Ill. Accelerate for
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Fig.3 SEM results of injection vials made of moulded middle

borosilicate glass
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Fig.4 SEM results of injection vials made of middle borosilicate

glass tubing
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