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Abstract

Hyperbranched polymers constitute a class of macromolecular materials characterized by three-
dimensional, highly branched architectures, incorporating numerous branching points and termi-
nal functional groups within their molecular structures. These materials exhibit low viscosity, high
solubility, and facile end-group functionalization, demonstrating promising application prospects
across multiple fields. This paper reviews the developmental history and research progress of hy-
perbranched polymers, analyzes their structural characteristics and principal properties, and pre-
sents the fundamental principles, features, and limitations of major synthetic methodologies, includ-
ing monomer polycondensation, self-condensing vinyl polymerization, and ring-opening polymeriza-
tion. Particular emphasis is placed on recent advances in the application of hyperbranched poly-
mers in biomedical, coating, and water treatment domains. Existing studies indicate that hyper-
branched polymers still face challenges such as complex synthesis process conditions, relatively
high costs, insufficient mechanical properties, and restricted monomer selection in certain methods.
Future research may be directed toward green and low-cost synthesis, structural and performance
optimization, expansion into novel application fields, and construction of multi-component compo-
site systems, thereby further advancing the functionalization and industrialization of hyperbranched
polymers.
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Figure 1. Schematic diagram of hyperbranched polymer structure
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Table 1. Correlation between the main structural characteristics of hyperbranched polymers and their key application perfor-

mances
1. BXURASYEREMWHES X5 A M RER) XEX
LT AR LR RO T ENERERL
SRR B B AL A L B ek D £ S NN
—NH: BTt EfL. BEE 3 AN S
—COOH L s ey GRHIR T 1
2R /K i J B iR SRR JEBiE t Kt
TR WY B TR LTS L
Rt E & EZ 1D B L LA TERE

3. B UBEYINEMG*
3.1. 4588%

A JEE R A i TR, RSB SRS 5%, 8% L ABn RO IR, JEd AL B H
BRI Z 18] (3220 S Ntk — IR il A S . RIS Ry T8, Nty A B ZEHIK S MIk ¥ E IF
ISR RN, SRR ] 2 s

BAEHIE. s B
B B’A/‘< N
A< — A B-A—<DB N
B B\A B-A—< BT Ui B BT
—XB

B

oy = A~<B

MECIR $.o0 B
Figure 2. AB2 monomer undergoes condensation polymerization to form a hyperbranched polymer
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Figure 3. SEM images of cross-linked super-branched polyamide and carrageenan at different concentrations
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