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[ Abstract]) Phthalates (PAEs) compounds are plasticizers widely used in plastic products,
and their toxicity and potential health hazards to humans have raised significant concern. This paper
reviews the research progress on the chemical structure, toxicity, extraction or pretreatment methods,
and analytical detection methods of PAEs, introduces pretreatment methods such as liquid-liquid
extraction and solid-phase extraction, as well as analytical methods including gas chromatography-
mass spectrometry (GC-MS) and liquid chromatography-mass spectrometry (LC-MS), discussing their
principles, advantages and disadvantages. By systematically evaluating these methods, this paper aims
to provide a reference for the future development of PAEs plasticizer detection methods and in-depth

research on the compatibility of drugs and drug packaging materials..
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Figure 1. Structure of PAEs compounds
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Table 1. Information of common PAEs plasticizers

£ 437 CAS® 4 T CASS
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SR W TR CigHp04 84-74-2 SPOR R T R R CioHy04 85-68-7
A H R 5 T R CHx0, 84-69-5 AR R IO g CaoHy0, 84-61-7
AR W (2-Z KA ) E Gy H50, 117-81-7 AR R DR C,H,,0, 3648-21-3
A7k iR S B4R CogHo0, 26761-40-0 | |4B7K — FH IR — K g CyoH 40, 84-62-8
A H R 5 T CyeH00, 68515-48-0 | |4FA " H iR —IEF g Cy4H540, 117-84-0
A H R A T e CH,,0, 131-17-9 AR R CyH 50, 523-31-9
A7 H i SN R C,H,0, 605-45-8 A2 H iR R TG CosH 0, 68515-48-0
A H R R C4H,50, 131-16-8 A R S 28 g CasHy0, 26761-40-0
A2 H R R -4~ P -2 TR i CyoH300, 146-50-9 R HIR (2-T4IL) CBE CyuHy04 117-83-9
AR R RS ST C6H004 605-54-9 AR R Tl CagHi0, 84-76-4
A — i — 5 R g C5Hy0, 605-50-5 AR HIR (2-HH L) B C,H0, 117-82-8
SRR R g C5Hy0, 131-18-0

https://yxqy.whuznhmedj.com



THEEE 2025 £ 3 HE 29 55 3 HA 533

CHj CHs
|/ CH;
HC_ O o) o o N "
0 o i HC
it ° [e] CH;
3
o Hsc/\o o O/\'/
CH,
HC
Bl i g SRR IR LT AR IR T g SRR R 5 T
%O\L\/CN, %K/\/\/\CCW
©¢:/\/\/\/\K " /{H o NO
e H30)\/\/\/\/'“ N ° o N\F M
AR TIPIR . (2-2FEC ) R AR IR T RS R AR R R Tl AR HR TR
CHs
HsC CH3 H3C4<_<CH3
Y 5
[e] (o] °
CH; © o
)\ ° "
HC o Hac/\/ H’C>_>70 N \'(9
o o o N e O
SRR IR N TR KK R N TR AR TR AL -4 TP B2 R MR — A IR
5 ° H«C\/\/\/\/"\n/?
e AN S
HiC CHg ° 6 0T NN Hie H\CH’
A5 R — SR A R R AR R R ES B =2 8
HC O o
o o \‘Q
o o o o
AR TR T R LR AR R R R SIOR W R B AR W R R R

I e N
o o
T v\/\/\(
) ° o
o

/\m}
¥
[l
=
T?‘
=
T
B
/\m}
ol
|l
=
??‘
[l
—#
B
&

AR IR — S TR AR TR 5

o. CH,
o \/\O/ i
e e PN o
o o o [}
o

-

HiC ~©

ch/\/\/\/\/ e

FE I (2-T4H) LRk B % S e e AFE I (2-HH ) B

B2 % WPAEsEEERILF MR

Figure 2. Chemical structural formulas of common PAEs plasticizers
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