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Synthesis of a novel thermo-sensitive polymer and

the behavior study by fluorescence probe
Li Jun ( Major in Organic Chemistry )

Directed by Professor Wu Shikang

ABSTRACT

Poly(N-isopropylacrylamide) (PNIPAM) is a kind of water soluble polymers. It
exhibits a thermo-reversible phase transition phenomenon in aqueous solution. The
solved amphiphilic polymer is in the form of coil conformation at low temperature.
With the raise of temperature, the hydrogen bonds between amide groups and water are
gradually destroyed. In this process. the hydrophobic parts of the polymer aggregate
together as water are expelled from the polymer region. When the temperature raises to
a certain point (32°C). which is normally called lower critical solution temperature
(LCST), the polymer chain shrinks to a globule conformation and precipitates from
solution. According to the mechanism, the LCST of the PNIPAM solution is expected
to enhance with the introduction of hydrophilic monomers in polymer chain. This is
critically important especially in the application to the intellectual thermo-controlled
drug delivery system, in which the transition temperature of the polymer is expected to
be 37°C or higher.

In this work, a series of poly(N-isopropylacrylamide-co-acrylamide) were
synthesized by radical polymerization and their properties were studied with
fluorescent probe in aqueous solution. The results exhibit that the more the AAm, the
higher the LCST obtained. Two different fluorescent methods, probe polymerized in
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polymer chain and probe mixed in solution. were studied in this work. With the two
methods, people can obtain more detailed information about the phase transition
process.

A series of poly(N-isopropyl-methylacrylamide-co-acrylamide) were also studied.
Compared with the P(NIPAM-co-AAm), the PINIPMAM-co-AAm) have higher LCST
values. According to the analysis of their fluorescence spectra. it seems that the
conformation of the polymer at temperature below LCST plays an important role for
the structure of aggregate formed after The LCST arrived.

To well understand the structures of the compact conformation of the polymers,
the activation energies of the diffusion of probe from solution into polymer phase were
measured and calculated. The results reveal that the more AAm in the copolymer, the

looser of the globule structure formed.

Key words: water soluble polymer, N-isopropylacrylamide copolymer, lower critical

solution temperature.
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SOV TG ARG (PNIPAMD, R ZMHEFEE (PVME), BZ -8 (PPG), ¥
WILLTUE R (HPC) SALR UM TR BIG N ALY | NMEREE T, X
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M=300,000 { astch
ER Yo E— - as°C
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3. 2.3 IRA W AIRIEN]
PNIPAM ¥ F /KRR,  FEEHPHILR .
(1) A BmsEKEER, K TFREERS> FORKBITERT
KT EARA
(2) FAMHFAER. BEERE A, BEEeEKER KD 7Rk
R T @ sk A AR R . IX IR B E AR, TS TUUR
11 B A R R R R A R

SRR, XN A AT I TR FE F RO A SR O
FUAR K ¥ 1 5 43T 58 P TR S P A B A A S A GO L B0 7T AT, ZE ke

BN EE K 3 3R 5 2L A BRRG T N R B AR, M AEILHEARIRE B, W
WAL RERW, IR PNIPAM BEIRAF AOIBARTE 100% MK R EL K& 100%[) FRE
Wik, B, o EREK/ RS TWE ST co-nonsolvency Bl %
Lo, FMERAETRERY, EXHHREERNT, RRAENEBRILRE
PR A H BN, X R B I IX — R FR R 4 F AR AR L PR R 995 BT AR
Hirotsu™ ™" F1 Amiva™ ZKIERFEAERGBILKERFMARES
fif 5 LCST {E 41
Yashitugu et al. ™WHF5T T PNIPAM SERCHIBAKIT A, KT DMSO/H,0 3 i b
DMSO & &54In, A/ —NERAAE HERR B AT S B T X EFEAN GRS
i 1-4 Bn. AR AR B XIX AN N RAE TREE. M THERIBT
WHEHKZIZIER Flory-Huggins AR, FHSIAT “WHEREE" WES, 0
TS, BE DMSO ARk, “IERRIBRE” SR MIAASLRY. PNIPAM 7ZE 100%/Y
DMSO F7K R il i, X BRI - F A& 0 FRIEREE T &2 FRIGER, m
£ DMSO/R,0 R, PIFERIBEREm o FrE LI G m, S9F
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3.2.4 BBEH

MANER A FE T B K 2R LCST.  Schild, Tirrell PR TREHEFEE
BL LCST K7k 9 FH5IH A EF B AN (Hofmeister ZFICHIZR).
fBATRI BRI

BEA kosmotropic 2 & (40 Na,SO,, NaBr, NaCl 25 ) 24k Z 7k 45 My fg 4 gy a0,
JeMERm S FRABLEMERKS FHE, SHTLMERER, RNRST
BRAMAGAEAER.  #78 LCST #&.

JOA Chaotropic 45 (4 NaSCN, JRZPY%) R4k Z KL I,
ENNEEH TRk FRIFNEGS, BRSHEsFEHESHEFKS
Flwd, AR . SR AR T 4 & B TKAIT/ER . {5 LCST
BE1E.
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LCST fEf{K. il 1-5 B,
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Mol% X
B 1-5 P(NIPAM-co-BMA-co-X)#E pH=7.4 HIBEEE £h 252 itk
FHLCST, X: BMA-FIEEME TR, AAm-FREE,

DEAEMA-FEFHM NN-Z Z B E KK, AAc-TEE
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