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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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4 FEHAGABMAEMPZ B . _HEBEM=ZH
EEH AR E R

WHO IAh « & B A — H By Tl 3 50 A B
R, A B AL W o, B D & T Rl
i, Qe NLAE 25 ) P A A o T = H A 2 v B BR
P AL O R 51 2 1 SCTE , — D7 i Al BE T
WA NI R W R = H B, 55— Jr A WA
SHEEREEE AN R DO AR T R . SR, &
TR BRSO RSO S E AR s AT,
Xof T H 2 W Jo AT R ARG A R A 4 o O A
fg 2o (ol A BRI 2 L) 2020 45 P 3 3R 1l
A5 80 ( 11 ) i b i s 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
(CHEEEAY Bih £ B ZH B =1 ) oAl E
T 17 Fh S SAR Y BB SRR R E £ Tl
P A = H B4 SAH €8 3 7 (gas chromatography, GC)
J5k . i@ M) (470 ) Determination of Ethylene Glycol,
and Triethylene Glycol in Polyethylene Glycol (¥ Z —
B AR £ ol O R = R AR Oy iR ) R
TR 3% 6 B T 4% [ 24 Ml 5t i O £
PRSI £ B O A = B AR R OO, AT
PLF A R 3L 70 [ 24 Hi ) 2025 4R g % 35 40 4l
B & ZE  UH R = R T R 0 R
JE AR A [ 25 e HRLE T & R O e A R
&, = H B A AR b RS R Sz AL

F6 SEZGIXT TH R L TR H B R A A R %
(e R L A1 24 1) 2020 45 R (A R 24 82) 2025 4F i
P iRl & Bk
T P =R gty gt 4 =R
1 H- 3l 0.025 0.025 — 0.025 0.025 —
2 B AL 20 0.01 0.01 — bR R T —
3 B LA ER 40 0.01 0.01 — IR 79N IR 79N —
4 EJIE ) 0.01 0.01 VRGN IVEZYN
5 EJIE ) 0.01 0.01 — VAN MR 7R —
6 F1LALE 80( 1) 0.01 0.01 0.01 R R V7N IVEZVN
7 TS ITES 72317 0.1 0.1 — 0.1 0.1 —
8 LI AL BV TR 0.1 0.1 — 0.1 0.1 —
9 FREBER A 20 (6) g 0.1 0.1 0.1 0.1 0.1 0.1
10 JIEEBER A 20 (8) Hhi g 0.1 0.1 0.1 0.1 0.1 0.1
11 H R R 2 (12) H g 0.1 0.1 0.1 0.1 0.1 0.1
12 FREEE R E 2 (32) H g 0.1 0.1 0.1 0.1 0.1 0.1
13 B2, T 300 (ft ) 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 B2 T 400 (M) 0.1 0.1 0.1 0.1 0.1 0.1
16 B2, 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 B Z, B 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 i 2 ) 2020 AR R (A R i 25 ) 2025 4F i
bz i 2 B
THEE -t = ZHEE - =
20 7, ~ [ 6000 0.1 0.1 0.1 0.1 0.1 0.1
21 BEH 0.1 0.1 — 0.1 0.1 —
22 BE L R B 0.1 0.1 0.1 0.1 0.1 0.1
23 R4 LN (40) SALHRR I 0.25( fi) — 0.25 (i ik) —
— 0.062 — — 0.062 —
24 R LN (60) ZL AL B BRI 0.25( fhi) - 0.25( Ki®) —
— 0.062 — — 0.062 —
25 R4 L (50) Tt i 2 T 0.25( i) — 0.25( M) —
— 0.062 — — 0.062 —
26 RE LA (35) BRI 0.25( &) — 0.25( 5 H) —
— 0.062 — — 0.062 —
27 W VDI 188 0.01 0.01 0.01 0.01 0.01 0.01
28 W VDU 477 0.01 0.01 0.01 0.01 0.01 0.01
USP-NF 2021 H A2 5 18 i BRI 2580 11 fif Ep R 25 00 2022 4F BT
=2 B
ZHmE P ZHEE g3 ZHEE 3 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 1AL 60 — — —
5 R AL 80 — — —
6 BINALEE 80( 1) — — —
7 LA 1 AL 5 0.1 0.1 — —
8 LI AL VA T 0.1 0.1 — —
9 AREEER A 20 (6) HlhFR — — -
10 H AR A 20 (8) HHl iR — - -
11 FE:EERE M (12) il B — — —
12 FUREBE R 4 208 (32) H g — — —
13 B2 300 (HE D 0.25( Fik) — 0.4 (HH)
14 B2, T 400 0.25( ftt) 0.25( M) 0.4( 54
15 B L 400 (LA D 0.25( ) — 0.4( &)
16 B Z, 600 0.25( # i) 0.4( aH)
17 2, #1000 0.25( ft) 0.4( g
18 B2 1500 — — —
19 B 7, — [ 4000 — — —
20 B2 ¥ 6000 — — —
21 RRA LM — — —
22 B 25 R — — —
23 RE LN (40) S E BRI 0.1 0.062 — —
24 R LN (60) 2L B BRI — - —
25 RA LN (50) i JR R TR — — —
26 RE LN (35) HIRR I 0.25( &) — —
— 0.062 — —
27 THI& bt 188 — — —
28 A& 477 — — —

KA TE L (WL 7) X R DAL 2 51 F K
LRI O Tl O H B = R AT T

R ™ G55 3 WL 8 IR 9, ML o 33 el L ]
4o SERFLETE R AL A 57 b B A7 A g
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FAAE ppm S5 19 £ B OH BE A = H B, ER Ay A SCERERW L R L TR R T 2RI R
fn = H RS A AT RE R T A 2 A, R L RS2 R AR, e & s O R =
TR R T B I 0. 1% 1 o H s S B RS

B, BLBEE R £ — W0y 1 B R B O & BB R AR

RT AAENGM L TR T EER = RGN T A i LR

Ethylene glycol, diethylene glycol, Ethylene glycol and
51 oA AR T E 241 2025 4F and triethylene glycol in diethylene glycol in
ethoxylated substances ethoxylated substances
USP-NF (469) EP11 (2.4.30)
RS GC, bR (1,3-T ) s ¥ A . K LB GC, ARTE(1,3-T ) s W /. TAER GC, AR (1,2-1K —BF)
) TR
1% S A I :50% A H-50% HH B REASE (30 m x (3HE50% K HS50% B W HEEEA 52— @2 20000 (30 m x
0.53 mm,1.0 pm) ; P& :4. 0 mL+ min ' %t (30 m x0.53 mm, 1.0 um) ;3 : 0.53 mm, 1.0 pm);10.0
R R THE R IR R JE 60 °C 4745 5 min, 5.0 mL-min "' S R BAIRE 40 C, mLe min =" &5 ; 8 14 R
LS C - min”' By R T H 110 C, 4 LI 10 °C - min ~ " By BUR TFH] 60 °C 4 FE80 °C, 1L 3 C - min~!
5 min, L4 15 °C - min ~' ) HZE T+ 5] 170 C # 5 min, F-LL 10 °C - min ~' 1y 3 R S} FF5] 200 °C, L 6 C -
{542 5 min, P51 35 °C - min ~' 7+ F 280 C , & #) 170 °C, 45 0 min, 5 FFLL 15 C - min ~' F} 5] 230 C, {7 5
£ 40 min; PERE R 270 °C 5 iR <1 pL; min ~' F+ ] 280 C, f £ 60 min; 55k B 20 min; #E B 0GR E
FID: 290 C PR 270 °C 5 o) Ui b2 T HEAR 4 250 C ;b bl 3+ 1, HE
1 wL;FID: 290 °C w2 uwL;FID: 250 °C
BRIk c O T EEWE O EEMER SRR S AR T B O TEEAINARZ M R=2051,3-T ZEEA —
JEWRTE <2.0, 25 W] A4 R IH 54 0.9 ~ TR ) R =205 H R = R
Lol & s s oR = st e T AR N T R=20;4 MR 54 0.8 ~
PRI T L, RSD% <5.0% 1. 8545 U Wi o7 AH X5 T+ A b 06 o)

RSD% <5.0%

F8 RINALEE RV ERL b & s H B R = R A 25

i i I3 = 4 % ZH®/ % =HEE/ %
AL EE 20 (1 51 90) A A-1 0.000 3 A 0.000 5
A2 0.000 3 F A 0.000 5

A3 0.000 4 F A 0.000 5

B-1 0.000 4 0.000 5 0.000 9

R LA 40 C-1 0.000 4 A 0.000 9
Cc-2 0.000 6 A K 0.001 3

C-3 0.000 7 F A 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 FL S 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 EN o8] 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 I it LW/ % ZHEE/ % = HEE %
BB 65 F F4 0.000 5 KA 0.001 8
F4 KA KA 0.000 7
F-4 0.000 5 0. 000 000 09 0.003 2
F-4 0.000 5 F A 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 F A 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 (EHTZ0) A A-1 A A A A 0.000 4
A2 0.000 3 F A 0.000 3
A3 0.000 3 F 0.000 4
I I-1 0.000 2 A A A
12 0.000 2 Fe ke i 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 TERIVER P L Tl A = A 2
i i I3 #itw LW % ZH®E/ % =Hm/ %
%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, 400 B B-1 PR 0.004 0 0.0850
C C-1 0.006 0 0.023 0 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, 400 (HEvEGTA) F F2 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 0.0110 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
%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 A 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-1 E oA E oA 0.009 8
Q Q-1 N o8] E oA 0.009 2
R R-1 A EN o8] 0.007 8
ac HEAT S 0. 1% (1000 ppm ) By Be
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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

A0 R 3% 18T 5 B 2 3R L AL 80 K 3% K]

B4 R P A RS 25 1) T5 1A I £ R e A R (0 3 ]

5 mEEHEY

LW H B R = H RS 2O R Y RSk
(25 T 0, O T 2 B R A R b A A
A e o ASCHE, X T AT bR o T 2 W PR E
FR 2R 5T (U & 0 ), AR S it A T K
7= H W R A Crp A N R I [ 24 3L ) o o 2
] REE A FURHB R 25 UG G A i AR A
i (VA T 2 0, BT LS00 QT o i ISOR S iR
P RUBS By P L, 2R 8 1 3t B AR P XU . R
$E B A5 R U 3 2 A 5 i At S e o A A6 D
PR, I 51 A S S5 PR I B AR 7 3, DL
JEORE RRE BSCh B BE AR . B Ah ,  BUHE A
B PR IR] X 2 e R = 0 B S
{EL R AG I 5 32 BEAT BB A, By 9 AR 25 11 2 o a3t
WEHE . foeJi, ISR BR MR RE BT, B T AR 25 3)
SRR L L R TR A R R R,
0T AN [ XU, 5 5 ) 8 35 AR, S0 2 e A 1y KU,
PR . G A b A R A S, A B RE AT AL AR B
2y ) A BEAR 2 U 2R W 51 K i 25 S0
U, PR 8 B B 22 4
6 Z5iE

24 1R 24 it 1 S A T 0, X 2 Y 2
AP BT 2B o IR, FE R
FRig R R e e R R B LB L
B IE 1oy, X — W B 75 5% [ FDA FI[E N
WA HER T o W I OB S A A A R
&, 25 R 5 JRORE 245 — R 7 A2 i st 2 47 7

720
@7‘ PE BB 2026 35 BE 71

R A o 42 o SR R T R R A T A R
JBG, o 2B AE S AR BRI 5 Y AR ME . £ TR L T H
WE2y FHOF O Ly AT R T 4R R AT A
BRE B 22 AT R 2 R R A R S 2 A
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