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AIE RS MAKALF RIS & KX E A RN

XFE RkXB LVREE,E R BFEER,XBAH
(1. ZM LB F BT FIE, 20 7300005 2. BRIFEKF AXRBMES > FHHEHELFTH
TEZHT U Aa0TFTHATEESR T LFAIERE, Z M 730070)

WE JKEMHREFES LN (AIE) REWAARM B ARy — 200 2% 08 BE AR, B R 19 % 2= M Be IR 8%
SR e 7P R B A AR L B V2 I A BUR SR U, AR e B UL ATE BB R
TR B B A (ATRP) 5| & 7| TPE-BMP. #XJ5 1 ATRP { PR A 7k il & W& 8 TPE-PAA,
P A A SRR 292 200nm BAT ATE KOGHRHE Y pH 0 B BRE 94 K ki 7 TPE-PAA NP, B 455K .
TPE-PAA NP EAG 5 0K L R A9 40 B0t R ST R H Bt 52 1 ATE &b Ree . L W98 Y6 X 31 8% pH
FEPA PR AR B PE R . [l L 28 TPE-PAA NP Y ()5 (0 40 I 77 1% AR B 78 95 % LA b R kR T 2 A
TR 4 TR P L T BERS A R B HeLa #RMUIEAEZE 9 FCLL L AT B4R —FhiE 40 M0 R BR AR 41k .

KRR RNHIR; BEFFEG; GUKR T 4R B

WY BUR T AR R T EA R AR R 5 T 258 18 UR S AT R G 3, AR B2
B A 02 S 5 AU o T A M LA R T R B e AR MR S A W A
B RV RVOCAE YR TAR L SR S . H AT O T2 09 2R P10 IR BT L8 HLAEE /I
G FERE R 05 . SR 2N F RAA G IE A DG AR R AR W R A 2 S B
B T HAE AR EE RN, FRE, S ESRME T AR THEEESEE T Cd & P MRS
AR (N CdSe CdTe 45 FEAEWR N S B IT BRI A & 8 & N 51 &k — R A0 8 RBE X W ch
TR I RN A B KB fd . AR RE WK DO A /NS, w5 B, o fa e 5%
TS R R AP R A W 0 AT SE  BR G R A AR PO R e R i Wb B
BB  H R A R {@liﬁéiffkﬁ?,ﬂxj'ﬁg??ﬁ%%@é/ INEI S SE AR K, B R AR SR A 5 VR K AR
Ji (aggregation-caused quenching., ACQ)'™ . T Xl B4 B AFAE KB4 38 A5 1 9€ S 40 K i 1 16 w85 e
JE B R AR RSN TCE S IR i S PR B8 L DA I 5 e G S Bk o7 FH 280 S O B A AE T 22 A ) 48R
. I M RE WK IR F AT &k B A ST ACQ BN Y87 B 5 6 A4 B R A7 2% ik o L 3 [m] 8

FIB I, 2001 4, AR BB B IR BN R B A IR R 0 — RO AE Y WIS WL TR R
o E B 2 3 VAR B R AN BT S I, LS TR OO B R B R R . A DR X R S ACQ R AE Y kOt
ME PRI EEIFH S KM S (aggregation-induced emission, AIE) "% 3% & 9 AT DL AR A | fige e B 1l 4%
BEoSCHKRLF AN R ACQ M8, &4 A1k, A ATE &GI8 Ry 2 et I L AE i F v iy o 78
FHIE T #8552 R . 2 Fh BAA AIE ZOGPERERY 20 or FREZE 9L &5 it R . Hor, TU2R 246 (TPE) A AL/ 4
T RHEMGAEYHTREAS M AIE OGRS T8 AB M SE 003 5k g TR = RZ MR 2 1
K KRB IET TPE 14 9 B9 SETREN B & T & L FE A 2 A5 U AR W 5 B g ML & o — i
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U U S T I 2 EE R R . BTN IR, — 23T TPE 19 B & WK O H B 8k
A3 08 I R R T AR B 2 AR

TE 38 (9 SCHR L 35 F TPE 19 ATE B3R A 90 99 K 98 6 b Rk 28 223 o W AP o o) 4 . — Fp 2
B /K 8% - 55 A0 BLAE 7 BLEE A W AR 28 R G i SR MR R A W6 TPE 2 1 B3, 0k T F - 4 22
A — R R R AR R R SR TPE 4> 700 16 21 3 A W i B s ik L A 4l
IR AIE BB A W90k R T Ik AR I i At . Y I B & B AWK T B
SR ELAT BRAE T B R ) A A AR S5 R B TPE 43 F ikl L RS 43 A0 AN 38 50 S8l B L 4 R 0 P A 1 22 .
ot R R AR A I RE M . A Z T s “ e s Ak i DU AA M SE B TPE 4 78 B
B B 3450 431, - ELWE R 8]0 TR A R R L B B KRR 30 L A ST 1k TPE 43 i itk Ui . b
RIS E WU SRR AWK MR & B AR X AR SEE TPE 9O/ T i & T HA £ W
FHERREY I AR R R/N RE WA RS54 26 & R ATE BUR S W98 K 5 M RHY
SCHE. SR, HATETHGE 3T TPE /Y AIE BIZE R & WK MR il & K Z# R Y a7,
A7 3 AR A A R ATE BB A W oK B e bk B A g R P 4 R X

AW E i a WS A E T EH RS (ATRP) 51 & ##9 AIE 4+ ¥ TPE-BMP, R J5 % M
ATRP WEWREG Tk LW AEMHAEER G RNER S AIE 44+ TPE Wit & A A AIE &
JEHERR I E MR A W) TPE-PAA, I i i Syt de vk A 41808 s A pH i 07 H 19 ATE BRE 40 K kL 7
TPE-PAA NP, I 58 T B AIE ZOGHERE . pH M I 1 B8 L 40 I 2O UG K BURERBE )T . R G WA
KT AR ALE $:1 285 pH mi B AR S AR 40 M 35 0, FE 20 i b s 28 9 RS AR B R 58
I RGP RE L BTV 40 M 5% SR D 2R MR BRI R . UL, AR BIF SR BT B LN B A AR R T TPE-
PAA NP j& I b 285 4 1 il 3o o7 80 3R 45 W0 A KPR BE AT ATE F5 b b IE 2R BE LR 5 0 90 K MBI IF
P SR RN 18 207 0k A R TR A R B B ATE &G B4 i 2 ThREAF R, i JHL 0 e b 1 FH T 24
R ) RS R b .51 e =2 N A B /R S R 1 BB

1 L34

1.1 FE#

A-FRFE TR (98 26) . B R (Zn, AR), U AL EK (TICL . 9920, R HI I (BP, 98%) , N /& IR
(AA, AR), WL (THF, AR),6-JR-1-C. B (99 %) , & Z Bk (ethyl acetate, AR),N,N-Z 32—
¢ (N, N-diethylethylenediamine, 98%), & 1k . 4 (CuBr, 99%), = (2- " H & 3£ 2 &) §& (Tris (2-
dimethylaminoethy)amine, 99 %), 7 i (petroleun, AR) ,BRERH (K,CO,, 99.5%), 2-7R-2-F ZLN B
IR (BIBB, 98%), 4B (EtOH, AR) ., B4 38 [ 5% B AL 2= B AR (RO A7 BR A Al ok 42l Ak B 208
. RALTE AR (CuBr,98 %0) 7E BE R H 1o 3t 6h B 25 2% 1 5 DU S Pk (THE, AR, 98 %0) 2 ik 8 R /K L 75 25 18
(5 X HEHEAT 1 2k S5 I3 0 AR A7 45 T s A SE 3 bl T B K 40 K8 1K, s iR 3R 58 (DMEMD |
HR R/ R R G MW (FBS 0. 5% (w/v) A A i & =R A BRA R s HeLa 40l .
HRH B 2 K2 SR s 2R B AR L
1.2 Wik 55RAE

LIAME1E (FT-TIR) MR % ] Nicolet AVATAR 360 2L AMGREAL, SR FH IR ALS0 T 06 045 5 4% il 3k
K F VarianMercury(400Hz F1 600Hz, DA PU FF Ak e CTMS) iy N #3) #% g L3R4, CDCL, h s sh 2456
HU (DLS) SR 26 E Zetasizer Nano ZS ZEE IR GIEINE 25mW, 63K 632, 8nm T #4728 5 B 1% Kk
it £ 25 [ 0T 35 1A (845 . HP5989B) T A% 5 B I 18 3% 415X (-5 : GPCV2000) (MU S KM THF 4 4%
4l AE R i A (A 1. 0mL/ min) MK B2 Ry 40°C 5 280635 R H F97 Pro 986/ G B THINAR . ik
RN 5 G s B 24 55 FE 43 51 D 10nm A 10nm, 28 G 25 0 2; 4 (UV) R A H A B H: Shimadzu Model
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3100 2R AR-1] UL 435656 BE 3T 0E 47 0 5 5 9 4 1 4% (SEMD B B vl £ 4l B 7 f2 8% (5 . ZEISS ULTRA
PLUS) 45, i3 M & 15kV, TAEFE 2 10mm; 20 il 3 P 3@ o B8 45 (L (BIOTEK 2w ELX800 #) 7F
490nm AL 52 5 240 I A% A% i 2¢Ot Wi R (38 F] Axio Scope. A1) ¥ EETE 336nm & T . 4 F 460 ~
490nm % 5 [ N B 9EOEE R,

1.3 ATRP 5| %7 TPE-BMP & &

1.3.1 4A-BRIEVROEINE R S OCHR[20 ]G B A-FR VU 2R S0 B Zn B3 (20. 0g,0. 31mol) . 4-F5 J
TR HER (9. 9g,0. 05mol) Fl A IR (9. 1g. 0. 05mol) ¥ fi# 7£ 200mL THE th, 78 G S AR ¥ 5 F F A
TiCl, (30. 0mL,0. 27mol) , 2R J I8 S W 24h, 2 N7 45 o Jim 65 5 I 90 V8 30 2 58 3L, 7 R ZU B 8 1) Hep
BA 150mL 10 % /9 K, COy KW SN 0. 5h, SR 5 TR0 0 U =1 X5 Br 45 21 1 VR & W 2R A7 ook 08 108 o
TR CBRAE I =R A IF A HURH 5 38 3 i A 78 A B 250 700 TR S TR » e I R P A J2 T 4 85 30 X6 R 7™ )
HEAT A B AR A ORI . Vs w0/ Vigum = 1/10) A5 5] 6. 1g (AR 4L DUIK 205, =2 h
35% ., H-NMR(400MHz, CDCl;, 8): 7.13~6.97 (m, 15H), 6.89 (d, J =8.6Hz, 2H), 6.55 (d,
J=8.6Hz, 2H), 4.60 (s, 1H),”"C-NMR (100MHz, CDCl,, 8): 153.96 (s), 144.28~143.62 (m),
140.29 (d, J =33.3Hz), 136.37 (s), 132.71 (s), 131.52~131.16 (m), 127.63 (d, J =15. 1Hz),
126.24 (s), 114.57 (s), ESI-MS: M =348. 48,

1.3.2 4-(6-FRECHI WK M (TPE-OHD A K #4523 DU 2K 4% (3. 48g,0. 01mol) . 6-1R-1-C
FERE (1. 6mL,0. 012moD) Al K, CO, (1. 66g,0. 012mol) % f# 7£ 100mL JC/K Z i, 78 RS AR PR 813
N 24h, IS5 R SN VRV A 2 I S S e e R R 2 A AR B U R AR R Wk A e a R AR JE A
O AR AT B AR A RV . Vimzm /Viawm = 1/5)  RAFF RN 2g WR B @ [ K74 4-(6-72
RO O WK 28 R 45% ' HHNMR(600MHz, CDCl,, 8): 7.16~7.05 (m, 15H), 6. 98 (d,
J =8.8Hz, 2H), 6.67 (d, ] =8.8Hz, 2H), 3.92~3.85 (m, 2H), 3.65 (t, ] =6. 7Hz, 2H), 3. 45~
3.37 (m, 1H), 2.03~1.82 (m, 2H), 1.81~1.75 (m, 2H), 1.67~1.54 (m, 4H), 1.47 (dd, J =
14.2, 9.0Hz, 4H), 1.35 (s, 8H),”C-NMR (151MHz, CDCI3, 6): 157.64 (s), 144.15~143.96
(m), 140. 60 (s), 140.02 (s), 135.96 (s), 132.53 (s), 131.51~131.28 (m), 130.96 (s), 129. 86
(s), 128.85 (d), 128.75~128.31 (m), 128.14 (d), 127.79~127.54 (m), 126.42~126.12 (m),
125.97 (s), 125.80 (s), 114.51 (s), 113.60 (s), 77.33 (s), 77.11 (s), 76.90 (s), 67.86 (s), 67. 65
(s), 62.92~62.63 (m), 41.08 (s), 32.96~32.45 (m), 29.79~29.30 (m), 29.53~29.30 (m),
29.53~29.23 (m), 28.73 (d), 26.95 (s), 26.15~25.84 (m), 25.62 (d), 25.40 (d), 22.73 (s),
1.3.3 ATRP 8| % %] TPE-BMP 44 i TPE-BMP W& K& 1 fiz. 78 250mL (19 = 0B %
TPE-OH (4. 48g,0. 01mol) , = Z (1. 75mL,0. 0125mol) Al 2-1-2-F FE PN FEIR (1. 5mL, 0. 0125mol) %
fRAE 150mL Jo/K THF & BRSO 24h, SN 25 505 38 5o 1 D8 B 2 AR 4% 5 L D8 W 7% & We 4 =)
F AL 20T 43 B vE SR W) 647 53 B 4R 26 CBEIR R : Vimom /Voiwm = 1/10) e A3 5 3. 0g ¥R 1 €4 [ {
7= TPE-BMP, = 2] % 50% ,' H-NMR (600MHz, CDCl,, 8): 7.20~7.06 (m, 15H), 6.98 (d,
J =8.8Hz, 2H), 6.67 (d, ] =8.8Hz, 2H), 3.90~3.84 (m, 2H), 3.67 (t, ] =6.7Hz, 2H), 3. 45~
3.37 (m, 1H), 2.05~2.20 (s, 6H), 1.78~1.58 (m, 8H),”C-NMR (151MHz, CDCl,, ¢): 172. 3
(s), 157.64 (s), 144.15~143.96 (m), 140.60 (s), 140.02 (s), 135.96 (s), 132.53 (s), 131. 51~
131.28 (m), 130.96 (s), 129.86 (s), 128.85 (d), 128.75~128.31 (m), 128.14 (d), 127.79~
127.54 (m), 126.42~126.12 (m), 125.97 (s), 125.80 (s), 114.51 (s), 113.60 (s), 77.33 (s),
77.11 (s), 76.90 (s), 67.86 (s), 67.65 (s), 62.92~62.63 (m), 51.7 (s), 41. 08 (s), 32. 96~32. 45
(m), 33.9(s), 29.79~29.30 (m), 29.53~29.30 (m), 29.53~29.23 (m), 28.73 (d), 26.95 (s),
26.15~25.84 (m), 25.62 (d), 25.40 (d), 22.73 (s),

10. 14028/j. enki. 1003-3726. 2022. 07. 006



57 = N ¥ W Eild ¢ 51

v * .
OH THF
O )
TPE-OH

en,
ocyy,

- * %%"
=

) 9 i
o)%sr \)koH Self-Assembly
el T ¥ 1
Q / O 0 E— S———

TPE-BMP Amphiphilic polymer

o e e =
O O ; Y i (¢} OH
1 TPEPAA NP B&REEL . A 4% T N AT A4 I Y 7 5
Figure 1 Preparation, self-assembly and acting on cells of TPE-PAA NP

1.4 EA&1Y TPE-PAA BI&

H IR (AA) (3. 00g,0. 04moD ¥ 7E 10mL 7K Al 5SmL B EE(V . /Viy = 2/1) IR G % 7 h i 41
20min J5 78RR R S 2R 22 N 240l = (2- " Z 5 2 3O i (Me;, TREND L, #5 $ 10min J5 il
A CuBr (0.0282g,0. 1960mmoD) , FE- i $f 10min J5 I A 5] k& 7] TPE-BMP (0. 05g,0. 05mmol) , 7£ = i
TRE 24h, BE RN HRIG 8 R A DLTER B 5 B A A 2R ITIE , B0 40 5 CGE O L
B3 70001/ min) Ji 2K BT AT TE FH K 8 Ff o PO 2 BT o B850 o Q0 L9 3 T O L T A5 0 7 ) ) L 2
HEA T 193] 1. 1g A EHLR ™8 TPE-PAA, =R %K 34%,

1.5 BEUAKNFHS &

AT 90K DUVE ok 4 A WP LY Kk ki F TPE-PAA NP, I JC/K DU A ki i TPE-PAA, il %
WP N 2mg/mL AV TRCH R, Bl SR O B & 100pg/mL ., 78 88 7 4 AT B 10. omL 7 A 254
20. 0mL # 47K 50. omL WA o, 4EZ0H 75 Smin, BB (0045 % IR IR 24h, LR A HLIE R S H
1t gk L IR AR ] TPE-PAA NP, Frid 4Kk T 5 A2 26 5 i~ R BUR J5 A PR R v s 3B I, JF HIR
HREMRS KE,GPC:M,=1.2X10", M,=1.8X10",PDI=1. 5,

1.6 #HpEFHERN

PIFE S A R HeLa 40 MBI AL, SR FH PO Y 0 Ze0me 6 bb 67k (MUTT 30 A6l 2R & 4 ¢ S g ok
Kif TPE-PAA NP B4 8t . ¥ HeLa AMIFERNAE 96 FLARN , Hrh 200. 0pL/fL, 10 96 L AR A 30 2%
o B PBS #E AT TE L B G RALROF B A 37°C 5% CO, R4 E 24h, WE LS HG 77 B R4
R gR e B S8 3 i 6 41, Hoh 8 — A X BB 4 A 180. 0L/ L DMEM, 5 4% 1Y 52 56 28 43 591 I A ¥ BE
40.,80,120,160,200p2g/mL TPE-PAA NP 4 180. 0pL/fLAY S F25)5 HEAT MTT S256 ., INEESS o )5 75 3¢
fLARIFE T 37°C 5% CO, ¥EFEM P HME 24h, BJEFIMA 20. 0pL/FL MTT ¥ (5mg/mL) i A B
FA ARSI E Ah ST RPR AR IF 1 4 AL A 150, 0pl. DMSO i 52 8 2% 1k, #5 5% FL AR & 45 W)
R ], HEEAR{UTE 490nm Ab A2 A AL A OB EE OD fH . 647 3 IR PAT L8 . M A7 16 R AR
mr.

Cell survival % = ODr/ODc X 100 % (ODr 2 525 LI 2 A9 WG EE . ODe i X 4190 52 1 ot )

1.7 @K EHEE

PEI A K AU HeLa A0MSHEAT WA ES O o FH S ACBE A6 TR0 b 3140, B IS #2800 F 12 LAk IR In A

A 12% FBS ) DMEM 3 328 52 J5 LA 37°C 5% CO, B 548 h i F 24h J5 101 & fL$T A 200pg/mL Y

10. 14028/j. enki. 1003-3726. 2022. 07. 006
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TPE-PAA NP, P05 H 24h, f/a H PBS 22w UE 5 B A9 40 I F, FE 647 5 e i R IR S 06 . (di 2%
N6 B iUs% (3% 7] Axio Scope. ADFAEEALE 336nm ¥4 & F AT 460~490nm & 570 F N A5 IR A,

2 #R53%®

2.1 TPE-PAA &#JR1E
AW TPE-PAA (94145 ¥ 7] 38 2 1 0 S0 AN 220 BEAT 0 E . Ak 240 4% 6. 25ppm 2647 4k Hi 3R
R AIE 175 5 0 Jy 55 36 LI B 14, 3. 59 1 3. 40ppm 4b 351 TPE-PAA I 9 I 1 365 50, 3. 06ppm
Ab A W BRI A . R RRAEIE R B BIE R T R A TPE-PAA 95 T458 . AN, 7 TPE-PAA (W4T 5k
PR B 2b) L 7E 3417em* b BT R R b 99— O (4RI i, [R)BF 7E 1718em " bty BT B JE 9

S HE R WS R S R AR UG A PR IE B B T ) PAA S5 MR AETE T E— B IE A TPE-PAA fU45H .
a

100
b

90 -
s 80 1
70 1

60

®
059
2 o
_.§=
® -
° o
{e]
5
[}
=
g w
Transmittance (%)

9 50 1

40— . . : : ;
R S L L 3500 3000 2500 2000 1500 1000

6
1 (ppm) Wavenumber (cm™)

Kl 2 (a) TPE-PAA f1H; S5 E (600MHz, D,0);(b) TPE-PAA KL 4h K
Figure 2 (a)" H-NMR (600MHz, D, ) spectrum of TPE-PAA; (b) IR spectrum of TPE-PAA

2.2 TPE-PAANP WBAETHAMHR

ABEFE Il % 1) TPE-PAA S —FhPEVER AW Hrb g K38 3 B TPE A C o B4 20 B, 25 K & 43
H PAA H 1, = FH B 5 TGN H AU A P K S5 M . 76k, FoAT e+ pd &k igg (THE)
SRR Al K R YA B SR 9K DTVE 45 TPE-PAA [ 4136 4K 15 B 4h L1 —Fa & i B S W 4k
Kif TPE-PAA NP,iZ NP & Ui /KBy TPE FlC be 355 4 7%, 55K 19 PAA S 4h 76 1 520 9 K 0K
Kl 3 y TPE-PAA NP () SEM EIFIki 425340 8. A& 3 (b) 14 AT LW %8 3] TPE-PAA NP /K %
(0. 05mg/mL) HA K 4355 B M A B 2 T35 K800, B TPE-PAA NP FE/K W H AE I 41238 8 BLgh KokL
T, HE 3Ca) AT LIMEEE] TPE-PAA NP LU /NERIR . B B p 40 itk . 3 £ 82 th TrE KW b
PIEMER G WEE & AT & RIR G, SBOR G Wik 5K 4 3 T NP N, BE Wik 5 K E6 o 2 5%
T NP (MR AT [ 20 236 i N ER i 7 NP ¥4 40 B ok b, e Ah L3l i DLS J7 345 9 NP kLA
(K 3b) 7E—E B FE [t i SEM B8 [ 3845 BORLA Sl i K, iX 02 o SR &%) TPE-PAA 40 WU7E K W
iF 2 % AR BRI B T 5 3 25O BT 45 SR S X BE g KR T R A ) 2 KM R FE 200nm 2247,
2.3 TPE-PAA B AIE #5i%

T TPE-PAA NP W45 BA AIE & J6TERERY TPE 2856/ 1 NIk 1% %8 T TPE-PAA NP
) AIE F¢PE . A TAF58 TPE-PAA NP (R EFR 59000 BE 1052 0 OC &, #E M 58 JL ATE PERE, F AT
4393 33 % A5 K TPE-PAA NP /K% W0 B B AR B3 750 e I3t 3 9 ok B A8 Ak 1 7 oy 32 0k
ik ATE $#¥E. H5E. %% TPE-PAA NP 09k B A2 Ab X5 26 0y &, tn |8 4 iR, 5 TPE-PAA NP
KSR 1. OomgemL " K F| 20. 0omgemL ' i}, HAV T 460nm A5 052 658 S S RS Yk
FERIE MGG . X EE e TREE TPE-PAA NP 3 A AW K, PAA B4 Wb it i 45 K P 38 4 34
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gk TPE 4 FRIRERRE, NI 15200 B I 5%, F3HE TPE 0 F W B/ AIE £k, ik
TPE-PAA NP BF AIE 454,

o
-
I

—
~
A

)

Intensity(%

100 . 1000
Size(nm)

k3 () TPE-PAA NP ) SEM i &l ; (b) ¥ JE N 1mg/mL 9 TPE-PAA /KIEW A sh J1 26 Rt
A b A R AE O IR BT R TPE-PAA NP /KW W 25 9 T 48 2R 20007 00 Je A
Figure 3 (a) SEM image of TPE-PAA NP; (b) The particle size distribution histograms of TPE-PAA NP with a

concentration of 1mg/mL. Inset: Photograph of TPE-PAA NP in water under irradiation of laser point

12004 a —1.0 mg/mL
—5.0 mg/mL
—10.0 mg/mL
=—15.0 mg/mL
=—20.0 mg/mL

1000 4

®

=3

<
!

=
=
=

(53

=3

< =
L L

Fluorescence intensity
(=)
(=3
=]

400 450 500 550 600 ) : B e %
Wavelength (nm) Concentration (mg/mL)
4 (O R[FWE TPE-PAA NP K I 9606 TE G D 360nm) 5 (b) TPE-PAA NP /KL T
460nm Ab5¢ 't 5 BE A vk B2 11 A8 Ak 2R 18] 4 121 28 28 A1 AT BEUR T (365nm) f) KA AH Fr
Figure 4 (a) Fluorescence spectra of aqueous solutions of TPE-PAA NP at different concentrations (e, =360nm) ;
(b) Relative changes in fluorescence intensity at 460nm of different concentrations of NP

aqueous solution and digital photographs under UV light (365nm)

7 ik — L AE TPE-PAA NP (% AIE PEJ5T, JATHE L T A A R 58 im A X TPE-PAA NP
WO E R, FA1%E ] THF fE5 TPE-PAA NP 8 B % 7], CH,CL, 1E A B, 43 50 2
T AR50 THE/CH,CL IB& B H T TPE-PAA NP 26628k 50 . WK 5 Bz . 7E 6] NP i1
THF %W PR RIEH CH,CL, fad #2 e, v LS B pE % CH, CL, /R B BUAY 34 K. TPE-PAA NP
VR 0 SO0 B X DL AE Gtk i O s i 5 . 1Y CHL CL, MR B B0 K & 60% )5 . TPE-PAA
NP W00 B 2 W0, S ol 4. 5 52 2. ML Ui IR R NP SRR B 9 A8 fb X i (558
BAWEEW, X EEEE NERBEN T, TPE-PAA NP F RS LA BRES, XA T4 ER
TPE 7 FE KWz shas b)Y P& 5 vl DL i 00 A4S 28 20 0 B 3l 3 F K0 2 B i DL A RE i T KRR L
PRI R PR . M E NP RE WP I RIEHG . b & I TR RE Wk &4 6
il AR A BRI AL O B TPE KA AL 43 1 Z B 5E T, [fi45 5 112 3h 25 (8] 242 /)N, i i TPE
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o3 F TR OR I W IR 3l i 2 A2 B 2 BR L 43 F JC TR B CIABE L A o D) DR S BRAE i O ORI R L B0 T Ok
SR B I 5 DO B A 25 bifi A 3R A A B ) AN DB 38 i S B — A RR Ak B e i B X X 5 SOk v BT i 1Y
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Figure 5 (a) Fluorescence spectra of TPE-PAA NP in a mixed solvent of THF/CH,Cl, (1,,=360nm) ;
(b) The relative change in fluorescence intensity of TPE-PAA NP in a THF/CH, Cl, mixed solvent
and its digital photograph under UV light (365nm)
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Figure 6 (a) Fluorescent spectra of the TPE-PAA NP (20mg/mlL.) in different pH solutions; (b) Change of

fluorescent intensity of TPE-PAA NP in aqueous solution under different pH
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Figure 7 Hela cytotoxicity test after 48 h treatment with different concentrations of TPE-PAA
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Figure 8 Confocal microscopy images of HeLa cells TPE-PAA NP staining (100pg/mL) in different algebras
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Preparation of the Polymer Nanoparticles with Aggregation-Induced
Emission (AIE) and Its Cell Tracing Application

LAI Shou-jun'", ZHANG Wen-jing', TENG Si-hui', LI Qiao', YANG Xue-qin*, GUAN Xiao-lin®
(1. School of Chemical Engineering ., Lanzhou University of Arts and Science s Lanzhou 730000, China ;
2. Key Laboratory of Eco-Environment-Related Polymer Materials , Ministry of Education Key
Laboratory of Polymer Materials Ministry of Gansu Province, College of Chemistry and Chemical

Engineering s Northwest Normal University s Lanzhou 730070, China)

Abstract: In recent years, water-soluble aggregation-induced emission (AIE) polymer nanomaterials, as a new kind of
intelligent materials, have great advantages in the fields of life science research because of their unique optical properties,
environmental stimulus response and excellent biocompatibility. In this study. a new atom transfer radical polymerization
(ATRP) initiator (TPE-BMP) with aggregation induced luminescence ( AIE) properties was synthesized, and then the
amphiphilic polymer TPE-PAA was successfully prepared by a method of ATRP active polymerization. Then. the pH
responsive and AlE-active spherical nanoparticles TPE-PAA NP with a particle size of about 200nm were formed by a self-
assembling process. The results show that TPE-PAA NP possesses excellent water solubility, good dispersion,
dimensional stability and excellent AIE luminescence characteristics, and its solution fluorescence shows rapid sensitivity to
environmental pH. More importantly, the fluorescent signals were significantly strong in HelLa cells after cells were
incubated with TPE-PAA for 24h based on the characteristic of AIE fluorescence and low cytotoxicity. TPE-PAA NP could
be internalized by the cancer cells and effectively track the HelLa cells for as long as 9 passages. So TPE-PAA NP was
expected to be used as a fluorescent tracer probe material for living cells.

Key words: Tetraphenylethylene; Poly(acrylic acid) ; Aggregation-induced emission; Nanoparticles; Cell tracing
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