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Abstract: The long-term inefficient use of pesticides increases the cost of agricultural production, results in
a large loss of pesticides, and threatens food safety and ecological environment. It is an effective measure to
improve the efficiency of pesticide utilization by using pesticide controlled release technology.
Stimuli-responsive polymers are a class of emerging carrier materials that sense and respond to changes in
the surrounding environment to achieve targeted controlled release of active ingredients. The research of
these materials as pesticide carriers is still in its infancy, and there are still a series of factors restricting their
development in the field of controlled release of pesticides, such as carrier cost, drug load performance,
system stability, universality of processing technology and its application. We review the research progress
and application status of stimuli-responsive polymers in the field of controlled release of pesticides and
discuss the application prospect.
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Fig. 1 Effective response patterns of stimuli-responsive polymers

1.1 REMNEREY

L B i 1O R A ) e X A LR B AR AR A
RN — KR EW . 4T, WS GO R
RE DRI I & 4R of T B B AR S 32 ( lower
critical solution temperature, LCST ) WJ/KIFIER &
Yo HRE S e o e R e 2 e B 2 B AR ) 2R 1R
HARE , filhn, YEREEIE AT LCST B, REW
TEIK AR 2l i e 78 RN s SRR IR B T
LCST f, BAW 0T LI i o Fh T i i
RAE Wil B K EE R B AR TE = T LCST MR,
BEME 22 NS HOR A5G U iR A, i R B B
(i BE ma R U HRr, PR AA LCST
IRG Y FEIE N BUCH R B | SRR L S5
RO,

1E N BRI REBEER G, A RIFAEY
AR N-5 9 FE A B e (PNIPAM) . LCST
y32°C, MR AT, MO RFSE i #4
18221 PNIPAM WA AR HLERANIE] 2 s o BEAh,
B N-1E N EE N M E I (PNNPAM) . 58 N-FRTH KL 15
Pk 2 (PNCPAM) A1 5 N- 53 N 3t B 35 T #5 Ik i
(PNIPMAM)S R R 2 . BREEREY P RA
LJ&BE (PEO ), RANMEE (PPO) FI &4 F
ik (PVME) W% . Hh, PPO MAHH: 2R
JE5 9, PVME 1) LCST AP ARE., HRZ
B R G W) R AL AR A M A HAREE , 8k B 2 s,
MR E R 2 — 1220 SEIR 2 T R A Y B
KEETT BT, I Ho0T LA v Ji 7 2 o T R e 2R
Yt astey, nTLCARORER G LCST, Hitt,
LA R A ST

WRLEEK
PNIPAM  K&oTF < > A
> A{ BEEL o o
,,’ . : >LCST
— 2 ¥
. 4 ¥ W <csT
KATA Y ot
RA YR

FEl 2 PNIPAM [ AH % A8 HLIE
Fig. 2 Mechanism of PNIPAM hydrophilic and hydrophobic
transition

1.2 MmN EREY
EREIH MR, HATR 20 R anm e T 4
FgEIHE, DR, Semi R A2 22 e ER,



<878« A 4m 4 T FINE CHEMICALS

%37 %

e MRS W o BCE R RITE R RT T R A
Pk fbEARl, JF AR SRR S AR, M B
HRE IR, MBS EIEANT, BREWHEE
ASPERE A AT, AR 1 5 43 A e A
JEnragmih . Hor, RAERIEE (A . RSHA
TEAR I AR ) AR IR G FE A O LM 2 7 )
Syl AR ORI BRI A (A R )
AT AR ok e ] 5 5 A ] e i A e T i
SRRMILE . 12 SRR Hod
AR AEYIE 2 B)) 12 KW —Zotm i 2R A
Yy S R ATLEE A 7 O BEAE A A R A s =0
ks RGUHEAERI T ERE, 2o, AR
R EE 5 MRS EOR I AT e, ATA KR
ol 3 BRI AR Sy B s A

PR R 2 B Wk (mPEG ), Dok
PR I R0 0o 2 A RO A T B R i g 7 ) KL
RRAEY (AZOPEG ), MU 365 nm [ EHMEIA
STEF, AZOPEG AT LAi#EAT B S i I fs2 S ) £ S o
R, SR SR A W BAT L S 22 A ema it . AR,
T SR R T 24 1 1 TG R R S AT 1) 2R 2 — RE AR fiE &
A DL BRI R o Th o AEDIR & T B BRI R e
ASILNN 4-F2 -4 -(n-FiHL e S I B AR (=3 4.
5. 6. 8) Hufi, HAGm N AR 8 L e S 4
AR N ki N 0 SR N S i U 2 iy
FAE T HARR S5 . BUAh, S — RN 8 S22 07
P X} B ) e A A R AT T 4G 0BT, R %R
B, OR[N AR S d (A F B R, i B
PYIEAS , S A 1 25 AR
1.3 pHWREREEY

NIRRT R pH 225, i pH Mo 1 3R 5 Wik
TRAHE ) B2 PR AL T IR . AR R B2 )R]
A pH MR PER AW =3, —R T
) pH W RS G, Hoh, RS (C=N—) A
frE (—NH—N=) &R R ek, i
He 5 2538 e O AR FR I HEATIE M, AERR TR SR
TR LT, iR (B 58 (B 458779
DL R BRSEAE R L S5 S A Sy K, WRARLFR) pH
Mol o PR . ORI T AER R pH O Mw;
PERGY, s FER T asERRL . 8. on
RGN 2 A P AEPSA0L Sc Bef F  ml B
RAEAE S U R R 259, O R4 K 2 A s B B
REM . EETYHEE N pH MR E
Y. Hh ik oe i 20 8 8 1 I A W i PR RUE Wi 4 Fn
RS W AR AR BRI i H Y, AN RIS
REFEMRA . RIS (& 3) B,

Il

pH=4 pH=7
P 3 AS[A] pH T e 1A RS A6 24 ) e i

Fig. 3 Changes in microgel volume and drug release at
different pH values
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