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Abstract

Silicone oil is commonly used as a lubricant in pharmaceutical packaging materials and is crucial
for the sliding performance and sealing of drug packaging. However, excessive silicone oil residues
or migration into the drug solution may lead to reduced clarity, the formation of insoluble particles,
and even aggregation of protein-based drugs. Therefore, establishing an accurate and efficient
method for detecting silicone oil levels is of significant importance for pharmaceutical quality
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control and safety evaluation. This article reviews the progress in the application of infrared spec-
troscopy, gravimetric methods, and ICP-MS methods for silicone oil detection, based on existing lit-
erature.
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2. FEHEM T E
2.1. ZI5pJeiE s (Infrared Spectroscopy, IR)

ZLAMHE VL B T IIE 25 RGO 28 S T E SR g i il & Bl I Tk 2 — . TR T R
T H R AT (PDMS) 7 T A5 T Si-CHs B I RHIE RS HEAT 58 oA — H R AR ZL A XA =
A SRS (R AE R ST, 3 067 F(800 £ 10) em™ L (1020 + 10) em ™' (1260 + 10) e ™! BT, 3X =ANEH
“W” o, BeRRON “WIE” o JLrR, (12604 10) em !t AR RIS BT Si-CH3 RN FRASAR SN, 08205
HurfEm, HAGSE WA NERG =& F e Okt BRI, Ry 2 % 1F e e s
fILUE[7] [8].

AR SCHRIRIE , ZL AL B0 NE SRR I A IR (ATR) o &S L : 75 B RE b )
FEMAR I K o B R E AW 2 8E . DUk v P R S5) [R] BikE 75 S e 28 R T i, 4R IR E
ATE, ARE@ERIn =8 F k. FREE, TEANREMEATIE . AREE 7155 N8 T R B -
OB IR ANIE S, VTSN 0.3~10 mg/mL, [AIWCR R . BRPE[9]1%%5 A S F DU Ak ik (e e 4
B, WRESR, 1£0.2~5.0mg/mL YU NG R RIF. BXFE[10]5 NESL 78 B kAR e g ) 4 SR 4141
JEHEVE(FTIR-ATR), AL THRE A, B BDOR (U SRR BORHE T 5 F = S0 Je i ) I
% ATR @R RIATHR  ZI7TEARVERIE, F 5V RV 74 R0 I e 285 SR ) s«

AL R A T B IR BB R BRI L, @R T E MR EE S H R RR
FET 75 EAE A NUEFIBEAT IR, BT R Rl RE AR T4, REBUZ B O HE R T SIS K.
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2.2. EE#(Gravimetric Method, GM)

HEE R MA N E BT, I e SRR R 2 R e e S . R W K
P Can FRUHE J R 5 28 28 1) R A HLIE RI(0 18 16 SR ARER S ) HE T IR I B e, fEREMIA R T
WA o Bl R RV IR R E IR T (A0 105°C/KIB 2T IR a5, AR S5k B I 0T R v et
FE[11].

TESERRI A, 8 T $E m ORI M, 1207 A A WAL . B[ 11]% AFE I E 2025 £ERR (1
e NRSEFNEZ 00 VPR S G S ik e B g v I, X LG TN RNA A, e 2 1 O R LR AR AR EX
VA, H TR ER AL N 105°C (JFARAEZ A 80°C), B4k 1 T1mtal, HIEIELE 100.0%~101.6%
Z 1], FEE R

HEVEEEEN, oW &S RIS, & TR SR E R AN m g st SR, A
JE 24 D IR AR (U A R 5 AR L TR FE AR 55, ELRERTRCKC , X DA 2 e A I 75 R
UeAh, ERE S A A A AR R, P RE S S B e

2.3. HEEBAEEFFRIE{ (Inductively Coupled Plasma Mass Spectrometer, ICP-MS)

ICP-MS V5 & —Fh T I0 3 W7 (K e R AT A, 30 W0 A (Si) 70 2% 1 2 ok TR e e Bk il
TR TR S A REICER, ICP-MS VAR H R S B T AR P R T R R R, T R (SO e
SE JTAT EL(MYZ) P B 75, AT SIS ek TG 2R FRDRR IR A o pl T ek A A 2 b T v S 88 R ek T
BRI T BORYR, DR 75 R R T e S O R B R [12] [13]6

ICP-MS V2 (14 i Acb 340 308 5 SR Y i APV T2 ) B A7 Bl ¥4 8, 86 A LY 7900 A 2 ) 1 AT o
WRIER[ 14155 NAEWFF0H SR A 25 I8 75 SR L, JE45 6 TCP-MSS MU T T9UiE e S 2 A e it 2 3% THI (¥ ek v
&, MR, HRHEE .

TEER I, ICP-MS VAR E RIS . T REMIER £ 25700 I R@ & M OR R R), 144
(2T bk B R o AR I 22 o PARIEB[ 14155 NI 55 — T 72 R Y ICP-MS 5 1 H U WA ¥ S ¥ H P e
TER B, GBS O DT Ak voh 7 1 59 o ) S BRI R AU

ICP-MS JEH AW = R BUE . 55 sh A0 BRI 2 703 [R5 A BE 7T o e AN T [ AR it (e
S PR A HERf e B, S B ATV AR R 25 IR R KR Y “ brdE” o KRBT RGBT, A
AT EE I A AT 8 5INTE Y el S BRI, T B A R AR s

2.4, Ht

TEEG QMR IR, BT (SRR, AMEHEA ICP-MS Sh, R SR b
RALRAFH KA. 5, HRRSEHRIE(NMR) RS TR N7 5 T F 8 45K, MITXE 24 F I 35 B b o
PAOREES A AT A A 15 30V, PORHURA € WA (HPLO) S A S st R U A SR, TR i i
70344 245 B A AL T TR BT R 0 T SRR B i o BERHE R PSR RESUGE S N TR, LR
Ik FHHER (HPLC-MS)IU B 5 0 4 S RO S 5P R, s SEBLME RIS AT (16]. BEAb, 10—
FOBEC IR ESUR I T, WOUTE T8 56 M (LIBS) S8 T L EATAL IO IR A, T L Ben e B
FRTREH AT D 1 5 53
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IR U AR BEACAL) , HRERAE 25 JUARAE R A — i 2, UL T F0E 0 A 4 5 1 S5 e 211
AN . ICP-MS AT AE HLBE i (K R, RO W TEREMIT AR < 1At ARt FRAR 2 1 AU PR SR B B

B A ERZGME R R IO, B0 25 F e oRE ik vl B Rz AR v IR e iR — 3 M “ W
SETE” B RO ER” BRZIAR R, Wk, AT AT REM VPR AR MO T R ER” BB (R iR K R
T B v B TR EE) A EDULE WA s MRS . N4>, IX — 48 s DA m S R E b 1X
AR O IREN AT, I 0 WU AN 2 SN 2R T . SN oL, SR RS S EE
KW R AR MR R SAE, T 51 A AE I e B S A KL (17 BRI, 3™ EORSHE Ak b 42 i 1 R
O R P s A 9 1 7)o i S 70 P 245 22 4 PR R BRI 2k

KRR TET5 TR 5 2 B AR TN SEMNPRSE L e Rl U5 3, 24 YA R At AL Tl (0 F 72 7 [ A
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