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[ Abstract] This article provides an in-depth exploration of the current quality control status and regulatory
developments concerning ethylene glycol, diethylene glycol, and triethylene glycol impurities in pharmaceutical
excipients. Since the 1940s, global public safety incidents caused by the misuse or contamination of ethylene glycol
or diethylene glycol have occurred frequently, drawing significant attention from regulatory authorities worldwide.
Regulatory agencies have introduced corresponding measures to prevent the recurrence of such incidents. The article
details the sources, uses, safety profiles of ethylene glycol, diethylene glycol, and triethylene glycol, as well as
their respective pharmacopoeial standards and the current regulatory landscape. Testing for the presence of these
three impurities in representative excipient products has revealed potential risks posed by ethylene glycol, diethylene
glycol, and triethylene glycol in pharmaceutical excipients. Based on these findings, the article proposes recom-
mendations for strengthening detection standards, enhancing regulatory oversight, and improving safety assessments
to ensure the safety of pharmaceutical excipients and prevent similar pharmaceutical disasters. The results indicate

that establishing rigorous detection methods and standards for these three impurities is crucial for ensuring the overall
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quality and safety of pharmaceuticals, especially in the quality control of excipients, which should be given equal

importance as that of active pharmaceutical ingredients.
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772022, Medical Product Alert No. 1/2023, Medical Product Alert No.4/2023, Medical Product Alert No.5/2023, Med-
ical Product Alert No.6,/2023 and WHO Medical Product Alert N°8,/2023. ), [7] i} #2 H} “ test for DEG and EG in liquid
preparations for oral use” [E iR 24 #i 5 % 5 %

2024 4 WHO KA 1 324 % 2 . Medical Product Alert N°1,/2024

4 FEHAGABHRMPZ B . _HEBEM=H
EEH AR E T K

WHO IAh « & B A — H By Tl 3 550 A B
VR, A B AL W o, B0 D T Rl
i, QAN NLAE 25 ) P A A o T = H B 2 v B R
P AL O R 51 1 SGTE, — D7 i Al RE T
WA NI R W R = H B, 55— I AT WS A
SHEEREEE AN R DO AT R . SR, &
TR BRSO RSO A E AR s AT
Xof T 26 Wy o AT ™ R ARG A R R 4 A O A
fg 2o (ol A BRI 24 L) 2020 45 Y 3 3R 1y
BLE 80 ( 1D ) i b i RS 1 = H B R A I 5 vk o
USP 1,7 3@ I (469 ) Ethylene Glycol, Diethylene Gly-

col and Triethylnene Glycol in Ethoxylated Substances
(B Bih & i o msE A =) o E
T 17 B LA A T R A RPN E £ R L
P I = H BE () AH 8 3 7 (gas chromatography, GC)
J5, i@ M) (470 ) Determination of Ethylene Glycol,
and Triethylene Glycol in Polyethylene Glycol (¥ Z —
BEHR R & ol O R = A N O k) W E
TERF 36 FI M T 4% [ 24 Ll SR A 03 £ 4R
PRGN £ s H WA = H WA AR A O, W]
PLF b R 3L 70 [ 24 Hit ) 2025 4R J % 35 40 4l
B £ O A = AR E T R IR
B A F 25 3 HOLE T & B A0 B PR
JE, =R A KU IR R T R T IZ A

F6 S EZGIXT TOH R L TR B R A A R A %
(e R L A1 E 24 1) 2020 45 R (A R 24 8) 2025 4F i
P ARl £ B
o 2 = HE ZE Yt 4 = HE
1 H- 3l 0.025 0.025 — 0.025 0.025 —
2 LA 20 0.01 0.01 — N B IR7VaN —
3 LA Eg 40 0.01 0.01 — IV 7V L A 7R —
4 B 111 AL 60 0.01 0.01 IVEZVAN o AR R
5 Z WAL 80 0.01 0.01 — N A7 VRN —
6 F1LALE: 80( 1) 0.01 0.01 0.01 LR VAN IVEZYN
7 L B e 1 B4 3 5 W 0.1 0.1 — 0.1 0.1 —
8 LI AL BV TR 0.1 0.1 — 0.1 0.1 —
9 FEEBER A 20 (6) HHihiEg 0.1 0.1 0.1 0.1 0.1 0.1
10 JVREBE R A 2 4% (8) T ms 0.1 0.1 0.1 0.1 0.1 0.1
11 F R R A 2 (12) H i g 0.1 0.1 0.1 0.1 0.1 0.1
12 FREEER A 2 (32) H i 0.1 0.1 0.1 0.1 0.1 0.1
13 B2, T 300 (fE ) 0.1 0.1 0.1 0.1 0.1 0.1
14 B 7, T 400 0.1 0.1 0.1 0.1 0.1 0.3
15 B Z T EE 400 () 0.1 0.1 0.1 0.1 0.1 0.1
16 B 2 W 600 0.1 0.1 0.1 0.1 0.1 0.1
17 B Z, 8 1000 0.1 0.1 0.1 0.1 0.1 0.1
18 B2, #1500 0.1 0.1 0.1 0.1 0.1 0.1
19 B 2, #4000 0.1 0.1 0.1 0.1 0.1 0.1
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Bk 6
(A N R A A 2 ) 2020 4R R (A R 25 ) 2025 4F i
Iz iRl & Bk
TUHEE Y-t = THEE - =HE
20 7, — [ 6000 0.1 0.1 0.1 0.1 0.1 0.1
21 RE 0.1 0.1 — 0.1 0.1 —
22 B R e 0.1 0.1 0.1 0.1 0.1 0.1
23 R4 LN (40) SUALH BRI 0.25( Si) — 0.25 (i) —
— 0.062 — — 0.062 —
24 R LN (60) Z AL B BRI 0.25( fiit) — 0.25( M) —
— 0.062 — — 0.062 —
25 RHE L% (50) BN 2 1ig 0.25( G H) — 0.25( &) —
— 0.062 — — 0.062 —
26 R LA (35) BRI 0.25( &) — 0.25( 5 H) —
— 0.062 — — 0.062 —
27 KT 188 0.01 0.01 0.01 0.01 0.01 0.01
28 K U 477 0.01 0.01 0.01 0.01 0.01 0.01
USP-NF 2021 H A2 & 18 i BRI 2540 11 fif EJV i 25 i 2022 4F Ji
=2 il 4 Bk
ZoH 3 ZHEE g3 ZoH P ZHEE L
1 i 0.1 0.1 0.1 0.1 0.1 0.1 0.5 0.5
2 F 1L AL 20 — — —
3 F 1L AL 40 — — —
4 F 1L AL 60 — — —
5 R AL 80 — — —
6 BINZLE: 80( 1) — — —
7 LA 1 B 3 3 9 0.1 0.1 — —
8 LI AL VA T 0.1 0.1 — —
9 AREEER A 20 (6) HhFR — — -
10 HAEBEIR A 20 (8) Hol g — — -
11 A E:EER A M (12) il B — — —
12 AR R A 20 (32) Bl g — - —
13 B2 300 (HEA A 0.25( Fdk) — 0.4( HA)
14 B2, 400 0.25( ftt) 0.25( M) 0.4(HH)
15 B L 400 (HEA: D 0.25( ) — 0.4( &)
16 B 7, ~ 600 0.25( fdk) 0.4(aH)
17 2, #1000 0.25( ftt) 0.4(H)
18 B2 1500 — — —
19 B 7, [ 4000 — — —
20 B2 W 6000 — — —
21 RRA LM — — —
22 B 2 R B — — —
23 RE 2N (40) EACE R 0.1 0.062 — —
24 R LN (60) AL B BRI — - —
25 R LN (50) i JR R TR — — —
26 RE N (35) HFRI 0.25( &) — —
— 0.062 — —
27 &0t 188 — — —
28 T I 477 — — —

R A @ (WL 7) Xt R IR & 51 A1 R
LRI L Tl B = R AT T

R GRS ) W% 8 R 9, LR 5 % 6] DL [
4o SERFLETE R (LA 2 517 i B A7 A g
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FEAE ppm S B9 £ W H EEA =B AR A SCECR I R O TR A R i T 2R N R
dn T S B S B AT e T AL 2 R, RO B AR, R 2 O B S S R

TR R T s i 0. 1% B T e = H
B, BLBEE R £ W0 1 B R B O & BB R AR

i s ) 4 % T 4 1 0

RT OAAENGUM L TR O EER = H RGN T VA i LR

Ethylene glycol, diethylene glycol,

and triethylene glycol in

Ethylene glycol and
diethylene glycol in

S rhA N RIE I E 24 2025 4F i
ethoxylated substances ethoxylated substances
USP-NF (469) EP11 (2.4.30)
RS GC, AR (1,3-T 8 ) IR - ook S GC, AAREE (1,3-T /) 35 . TR GC, AR % (1,2-1K —BF)
5 T
% S A I HE :50% HH-50% B REARE (30 mx (B3HE:50% K HS50% B W HEEEA 52— @2 20000 (30 m x
0.53 mm,1.0 pm) ; #A i i% :4. 0 mL-min ' $E(30 m x0.53 mm, 1.0 um) ;3 <. 0.53 mm, 1.0 um) ;10.0
B TEE THE R IR 60 C {345 5 min, 5.0 mL-min ' S R UAEE 40 C, mL- min "' SR R B R
LL5 C - min™" B % T E] 110 C, R 5 LL 10 °C - min ="' { R THF] 60 C 3 [ 80 °C L1 3 °C - min !
5 min, F L4 15 °C - min ~' {3 E T 170 C 5 min, T L 10 °C + min 'y 3 % FF F+3] 200 °C, HLL 6 C -
45 5 min, FFLL 35 °C -min =" JH 5 280 C ¢ #1170 °C, P45 0 min, d J5 FLA 15 °C - min "' 5] 230 C , {1 £
F§ 40 min; FERE DR BE 270 °C 5 RR R 1 pL; min "' F+ 3] 280 C, {££5 60 min; iff F 20 min; #E FE O R A
FID: 290 C PR 270 °C 5 o) Ui b2 T HEAR 4 250 C;opifi b 3: 1, BEAE
1 wL;FID; 290 C 2 uL;FID; 250 C
F Y iE TN TR BRI = H R 5 N AR IR Sy B L RERINARZ R R=20;1,3-T A —
BE¥ARTE <2.0, & WER R T4 0.9 ~ TR ) R =205 ZH BRI =R
11, & s O R = 0 T B T R=20;4 Mg MK F 5 0.8 ~
PR I T AL, RSD% <5.0% 1. 85 4% W W 37 A XF T 9 bR 0 o
RSD% <5.0%
8 RINARAFN R h £ s H B = A I 4
i i "% = L % THB/ % =HEE %
B FLE 20 (T R) A A-l 0.000 3 KA 0.000 5
A2 0.000 3 F A 0.000 5
A3 0.000 4 F A 0.000 5
B B-1 0.000 4 0.000 5 0.000 9
AL 40 C C-1 0.000 4 E oA 0.000 9
c-2 0.000 6 KK 0.001 3
c3 0.000 7 KA 0.001 4
D D-1 0.003 0 0.003 0 0.004 8
D-2 0.001 9 0.002 4 0.000 47
D-3 0.001 4 0.002 0 0.004 4
E E-1 0.002 2 0.003 1 0.006 2
E-2 0.002 2 0.003 1 0.005 9
E-3 0.002 3 0.003 3 0.006 3
=11 LS 60 F F-1 0.002 1 0.001 7 0.003 8
F-2 0.000 8 0.000 8 0.002 3
F-3 0.001 1 0.000 8 0.002 3
C C-1 0.001 1 0.000 8 0.002 3
c-2 0.001 0 0.000 000 08 0.002 2
C-3 0.001 1 0.000 000 08 0.002 2
G G-1 0.000 4 S oA 0.001 3
G2 0.000 8 0.000 000 1 0.002 5
G-3 0.000 9 0.000 000 1 0.002 5
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4% 8
i K it L % HEE/ % =H /%
BB 65 F F4 0.000 5 KK 0.001 8
F4 KK KA 0.000 7
F-4 0.000 5 0. 000 000 09 0.003 2
F4 0.000 5 KA 0.001 7
H H-1 0.000 5 F A 0.001 9
H-2 0.000 5 F A 0.002 0
C C-1 0.000 5 KA 0.002 2
c-2 0.000 5 F A 0.002 4
C-3 0.000 5 F A 0.002 4
F 1L B4 80 (TEHT0) A A-1 AR A KA 0.000 4
A2 0.000 3 F A 0.000 3
A3 0.000 3 F A 0.000 4
I I-1 0.000 2 A H A A
12 0.000 2 Fe ke A A
J J-1 0.001 3 0.000 5 0.000 6
]2 0.000 7 0.000 3 0.000 5
J-3 0.000 8 0.000 3 0.000 5
B B-1 0.000 3 0.000 4 0.000 9
R RO EWERIVER P L T A = A 2
i i I 3 fit= W % ZH /% =/ %
2 . 300 A A-l 0.027 0 0.097 0 2.013 0°
A2 0.027 0 0.096 0 2.024 0°
A3 0.009 0 0.145 0° 2.304 0°
%7, ZFE 400 B B-1 A 0.004 0 0.0850
C C-1 0.006 0 0.0230 0.166 0°
D D-1 0.052 0 0.074 0 0.229 0°
E E-1 A K 0.059 0 0.1350"
F F-1 0.005 0 0.003 0 0.034 0
B 7, TR 400 (4ETE ST F F-2 0.049 0 0.048 0 0.075 0°
% 2~ 600 G G-1 0.008 0 0.006 0 0.0220
H H-1 0.011 0 0.002 0 0.0110
1 I-1 A A 0.007 0
%7, ~ ¥ 1000 J J-1 0.006 3 0.005 0 0.011 4
B 7, 1500 K K-1 0.004 1 0.003 4 0.006 7
L L-1 F A F A 0.005 8
M M-1 A E oA 0.008 3
N N-1 0.003 4 0.001 4 0.010 1
¥ 7, ¥ 3350 0 0-1 0.003 2 0.002 4 0.008 7
p P-1 A A 0.009 8
Q Q-1 E oA E A 0.009 2
R R-1 A EN 4] 0.007 8

a: JARIE SR L 0. 1% (1000 ppm ) i) H 4l

4l
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A
4.637-Z._l} - e
10.558-1,3-TZM 44 760-— @2 "
5 10 is e *
t/min
B
. e 24.962
14.787
jL 23.316 25.458
. - i 20 %
t/min

Ao B P 5 B 3111 5 80 BE S 63
B4 HEBRBLAT (i AR 25 00 7 v K 2~ — H A M (i

5 BmERSEN

LB H B R = H AR 2O R RS Kk
(25 5 0, O T 2 0 R AR b A A
A e o ASCHE, X T AT bR o T 2 W PR E
AR o0 (U 2 0 ), AR S it A I K
= H W AR (b A N R 37 [ 24 3L ) o o 2
] REE A FURHB R T 25 UG G A i AR A
i (VA 2 0, BT DL SE 20 QT o i ISOR S IR
P IRUBS By P L, 2R 8 1 s s ARG P XU . R
$E B A5 SR AU 3 2 5 ik At S e o A A6 D
PR, I 5L 2 S5 PR AR I B AR T7 3%, DL o
JEORE RRE BSCh B BE AR . e Ah ,  BUHE A
B PR IR] X 2 e R = Y B S
{EL R ARG I 5 32 BEAT BB 9, By S AR 25 11 2 o i A 3t
BEBE . e, IS R R MR RE B T, 5 TR 25 3)
AR E LB | i SR SRR I 2 A B R R,
0T AN [ XU, 55 5 1) 8 3 JRE AR, S 2 e A 1) UG,
PR . G A b R A S, A B RE AT AR B
2y ) A B R 2 U 2R W 51 K i 25 S0
S, PR 8 B B 22 4
6 Z5iE

24 1R 24 it 1 S A R 0, X 2 Y 2
SV BT ZEFE T o IR, FE K
Frig R R e R W B LB L
B IE sy, X — WL B 75 5% [ FDA Fi[E N
AR b B P B IR R o A R AR R
&, 25 PRI 5 JRORE 25 — B 7 A i st 47
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JBG, o 2B AE S AR BRI 5 T AR ME . L TR L T H
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