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Research progress on application of hyperbranched polymers in biomedical materials
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Abstract : Hyperbranched polymers (HBPs) have highly active functional end groups, which are easy to modify and synthe-

size polymer materials with well-defined structures and specific functions. They have potential application value in the biomedical

field. Controlled/living radical polymerization (CLRP) technology has increasingly attracted extensive attention in the field of poly-

mer synthesis and has penetrated into many fields such as medical products, nanomaterials, aecrospace devices, etc. In recent years,

significant progress has been made in the development of the synthesis of biodegradable and biocompatible HBPs. The latest

research progress of HBPs in the biomedical field was summarized, focusing on their applications in drug delivery, gene transfec-

tion, tissue engineering, antibacterial/antifouling materials, biomedical imaging, and other fields and the development prospects of

HBPs were also discussed.
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Fig. 1 Synthesis route of P(S-DMAEMA-b-HEMA-b-AAc)
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BRI (8 AL A HA0-PLA-PEG., i3 [ 2123
il & T 57 2 B i K (OCT) 1y 52437 e 3R (H40-PLA-PEG/
OCT), WAk 3 9 40 R 8 1] J o, B A b A0 o 9 40
JLA A e, ELA A5 1 e S e i 2% R T AN e e A L L
AE . PR 2 P Y RE T

BT B-FPWIKE (B-CD)YEA 5 & A0+ ATl 73 7 AH 1.
PR R AR RR S 4G , B I & 2 i 4/ 2 D AR SR G 0 i P
B, Wan 25000 B-BRMIKS (B-CD) MR, B St B & 77
HE A (ROMBP) AN B-CD #E17#8 AL E 4 , 15 245 A #2
F 1Y B-CD-HPG, Fifi J& K H: 52 FL 56 b 4 JF 36 |, 75 31 B-CD-
HPG-EBA-HH, JJF3E 145 | AR DL 55470 98 2659 35 22 HL 22 (EPI)
TE LBl i, X S B A B BT pH e g P , G EPT AT LAAE
ANTE pH A EREE T Mk R gl il Sk . B K B-CD-HPG-
EBA-HH 5 EPLIRA T , TT LARIG LA I /K o B () 2 24
0T TR IURL , 2 HCR T I 42.5% 247, A B & pH
WEHFLIE . A W) 2E 5B 2 B, EPL 2% i B-CD-HPG-EBA-HH
A2 N A0 HepG, P Ak 5 45 RE G- 5 L BT 78 i o

BEFXR Ik , AR R 1) S AR5 R I B-CD AL A i, 1F
2 HA B A Ty et AR T DA o 3 5 1 FH 45 R A B2
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2 G o7 i A5 LA XU | 95 I 0 4 I e 35 A B iR 5 ] K )
ABMA, ¥ ABMA 5 J Kk B 3L 0 iz — 5 TN RL & 3L 2 TR
(DPA)jE iof ATRP £ AR BEATALER il & T HARIF SR Y
PEL I 37 1 SR YR P 0 P 5 TR 6 2 5k £ T (hPDPA) 8 57 1k
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X SR A &R 2 IR, 3615 T B pHw
I P 8 32 A SR G - BRI 4 hPDPA/PArg , B T AR IE
PP I, AT LA Ao i P A A P BRI B R (A, 3R A5 T
pH i 1] 14 5 75 ) - K % k.44 KL hPDPA/PArg/HA . WF58 T AN
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Jii(B-Lapa) 25 I UAINVE R . 459380, 2 pH = 7.4 1), I il
2 Ak #1 %} h,PDPA/PArg, /HA F1 h,PDPA/PArg/HA 7E B 2 £h
G R AT DA A T I R A LA KGR T 3t
AT AR 4% B-Lapa; TEFRPE 55T (pH = 5.0), B-Lapa A #%
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Fig. 2 Synthesis route of amphiphilic hyperbranched graft copolymer LnPDMAEMA
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(D, L-TN A T8) - B A Hie , S-HAP-PLA-PANI), iffl i H 25 22 1
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MEO,MA-PEGDA . i P 32 fb 3 5 Wy BAT B AR A i S 7
TOREE , AT ATE 37 °CAE A TR A FRBE I o [, IS 3620
BB RS IR (3- B0 366 AT 1) 2 1, W o I 7 , 8 3t B e ZK ML
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it 4058 S5 A= SR s TR 15 D S IR 2R A M Ak R
H Ik T — R B 2R A YN 4 S5 (semi-TPN) , ITTE A%
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4 EREFEHRBNER

BB M RHE S X AR P B A Rl A K — 2
RUTIREREL. VENARLIBLRFRL, B R AW S5 E0 5
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B, R AE AR B S B A A S A I AT T R I 1
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Fig.3 Chemical structure of P1000-Acrid

Chen 25074 B T —Fopr UG FE T 17 b 3k — H e B 2
B AR TR IR T LR I IR AR e . A
25 CCHFIN R T 1% 2 i b 8 S P03 i 1) 2 T 4% 1, AL 46 e 1
S R PR IR B o i T R B, B ok (R
[, ZEHR 52 7.94%107° mol/L B /)y , 2949 30.8 1 mN/m, 2 )5
FEIH 5K I EBEWR B 1IN SEA A AR, I S AL R R 2
ek BH RS - S T 0 PR IE AR T B o . e b e H s v
B RS HR A P RS AL 1 Ak 2 B B A A Bt o L
T HL2L) KIS (2T T X KT B A 4
HIEREPTRIAE . HLBWA S B —E M tEae, st
K T TR RN 4 B €0 4 1R B 100 0 B R ) R 34.11% A
44.71%, T T B AL B 0 B0 A 4 Gk 2 99.06% il
98.24%, LM AP BANTR 15 UUR , B R IITE 70% 247 -
H IR B T S A SR R R SR R P M RE . DL - FoE
SER R %A S AR R F R e KR BT B 1) 2 T
T, 2 KR A B W 2 X K B FF B8 RN 8 € 2 R o
YHA RAFPTRETERE

Kabel Z5EL 255 e R DS s 12 HH i A DRk, SR FH — 7%
BT BB S AR e TR S HB (PDMA), WP 4S
R, A AU HB (PDMA)R R R B | % PR A
IR AT SR, ok, HB (PDMA)E 35000 x
10°° (NaCDFYER R, X B if 1 (Pseudomonas sp., R301)7R
FHH RAFIP AT

Li %0 Je R W e o 3 R SE 4T 2 2 i B

B R S AL B R A A 2R T A AR W (HPD) . SR, d o
CBRIE T ARAR T — R R S AR TP LA A A B B A
(HPD/Gs). 7545 %1 , HPD/Gs #iIf B A7 K1 fY A2 E
PRI F72EPERE , X4 8 (030 2 R B AR I AT B B S bt
PRMERE , PRUHGZO R £ A2 J TR B W 4 o P i 55 -
P 4 T (0 T BR TR 5 | 19 A0 SRR e 7 LA b AR AR
i, IR, BpTA: DB R — AR BTR 2 Wik
ARG, SR PR R EEB A OKER G , HA iR B
B, S 3T R AR TR IAEE P B R B, 5 R AN e
e M, SRR P A DU TR AR T
BEPEAE AL RL A AR B R ORI R 22 . ik,
Wei 2509 Z5: 2 Ak 7E SO (QCS) F SE MR F: 25 07 28 1008 S Ak gl
KIURL(HDEV) R 20l il 48 T —Flogi B i 3OS RANKR B
IKEEHE o il £ 1 HDEV J2& LU EAT pH i R 4 (14 3R B SE Y R
2-(CRNEER) LA LUK AR IR TR R 2
R P T R P R R D A -4 2 R
BRIE B B B R A W R A se B8 S AR 3R . HDEV fEK
A BT DLy F G AR B A A, T LUK A H e R
AR T HBK AT . % HDEV F1 QCS ik 22 1€ 52 i 1l %
T AL S AR AN B A K EE A (QCS/HDEVS™ ), WAZ Kk
YK BB A S5 Fd K BER QCS/HDEVE MY A BLUFY J12%
PEBEFN RS RE , 0 HLEAT X R A 1 pH i i 7 o 8L
pH R 5T A K EERE Y, SER S v MR 2 A R PEERBE T By ]
PR, 31X A G 5 | AN B (0 200k o DUPR L2 SR,
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KB R A AT TR | 4 95 (03] 2 BR TR AT R 4 1 0 R 0
P, T X i FF 406 R A €0 3 4 R T s EL A AR 40
T, BT 90% AN TR 1B MUK B JS A 38 . PRSI
PEIR IS5 R R 2K B HLA R AR A 2 AR ah 4
JAFEF KT 90%. 25 1, X PR HRGIK S A3 /KBRS FLA
TEAERBT R R FH A 5%

Mcmahon ¥ 57 S5 L I 2 — i — N4 R TiE (PEGDA) I
FH R PR IR 5 2, T 20 JE JiE (PEGMEEMA)  JEURL, 7 i)
P RY E EE A 50250 (251 T L R FH RAFT AR il 6 T 23
REM S AL IR Y) . 3@ K PEGDA/PEGMEMA R P4 5
) 0 55 B BE A 5 S FEAB U (10325 I S R R4 7 ok o S 3
TSI 5 SRR, 48 T SR S K B AR 7 o B Kt
PRk g v N 4 (SSD)Y L B FE L R Wk v, i 46 T —Fh Stk
PIBLE 5 PR okt . 5 EESNH SSD A LE , 1ZK B Xt 4
BT ATER T A 1 B B AT K AT o AT R A LR T
P, AN RN R T AL F B 3k Ak B e ELAT (ISR 32 145
& SSD, 7] LA SR8 A B9 AR W5 T8 7 T 28 L (hADSCs) I £7
T A0 e R R K IR R IR (1.0% w/
v) SSD ALK EE I T LAVE R T4 i 2k ik 22 45, HAT il
IR KA TE ST, HXThADSCs oA B 520
5 FEEVEZFRIGHAIMNA

AW I 2 A 3 T etk A A ) 5 2 S A S B
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