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~~ Self-healing Hydrogels and Underlying Reversible Intermolecular Interactions 

I! Meng Wu, Qiong-Yao Peng, Lin-Bo Han, and Hong-Bo Zeng 

Self-healing hydrogels are hydrogel materials that can autonomously heal fractures after damage. Their self-healing behaviors can be 

achieved through reversible physical interactions such as mussel-inspired molecular bindings and mult iple hydrogen-bonding interaction, 

and dynamic covalent bonds like Schiff bases and boronic ester bonds. 
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Photoinduced Reversible Solid-to-Liquid Transitions and Directional Photofluidization of Azobenzene­
containing Polymers 

Shuo-Feng Liang, Chen Nie, Jie Yan, Qi-Jin Zhang, and Si Wu 

Recent studies on photoinduced reversible solid-to-liquid t ransit ions and 

direct ional photofluidizat ion of azopolymers are summarized. We 

discussed the azobenzene types, photoisomerizat ion processes, light 

wavelengths, f low conditions, liquid presence condit ions and mechanisms 

of t he two types of photoliquefact ion in detail, and introduced their latest 

development and applicat ions. 

Chinese Journal of Polymer Science, 2021, 39(1 0), 1225- 1234 

/1l'tps:/! doi.org/ 10. 7007/s10 178-02 7-25 79-x 

(Azobenzene-type) 

:---1:--------------T\ ., 
! I "' ! P Solid 

! ;,N ! ,/ I ' 9 ,, ' ' ' , .,.. I , , 
' '' 

! __________ ~ ______ / I . 
uv V IS 

:·------ ---·------[' ....... . 
·1~d· : I A : 
: .,.. I : 
: N.,.N :::,.. : / 

: : : 
L _____ __ _______ ___ l.: 

.. ~;~~-u¢d-~--~~~-b~~-~:~r 
\ : : 

' '"" ' Solid J\ ! I A ! 

\ i N9,N i 

I 
'' ' , , or I , , , ' 

\! "' i ' --------------· 

VIS ,-----------------T·-------- i 
··~ ' 
: : : 
: : : 

/! ~ : OQd : 
! N9,N t<,N "- ! 
; or I ; 

-...]_· · -----~- - -- - - - -- - ---· -·-- -- -- - - · ! 



1.1 

I! 

II 

I 

I 

I 

Vol. 39, No. 10 Chinese Journal of Polymer Science " _ _) 2021 

Self-healing Ionic Liquid-based Electronics and Beyond 

Sheng long Liao, Xiaodong Lian, and Yapei Wang 

Avoiding the leakage without sacrifice of self-healing ability is one of t he majo r challenges for const ructing ionic liquid-based elect ronic devices. 

In this feature article, we summarize our recent progresses in developing t wo t ypes of self-healing electrical devices based on ionic liquids w ith 

little risk ofleakage. 
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Self-healing Hydrogels and Underlying Rovon lblo Intermolecular Interactions 

Men g Wu, Qlong-Yao Pcng, Lln·Oo lion, oncl l lonu·8o ZOiifJ 

This feature article reviews m u' I'Ocont progi'OSS on clovolopln(J uolr .. hoolll l \J llytlrogols cross· llnl<ccl via rrw ssel lnspired molecular interactions, UPy 

moiet ies, lmln<.:s and boronlc ostm bonels. Choi'Octorlzln(J those ln toroctlons through nnnorncchanlcnl tools such as SFA and AFM is also d iscussed. 
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olf-healing Polymeric Hydrogels: Toward Multifunctional Soft Smart Materials 

XI!IO"Ling ZLIO, Shao-Fan Wang, Xiao-Xia Le, Wei Lu, and Tao Chen 

IJI'Ivcn primarily by t he demands for life-like materials and soft smart materials, t his 

I'OVIOW focuses on recent advances on self-healing hydrogels in t erms of tunable 

lliOChrmlcal properties and d iverse functionalit ies, especially t he lum inescent, 

t:oncluctlve, magnet ic and shape memory properties, and thus t he development of self­

honllng hydrogels has cont inually attracted scient if ic community. 
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Dynamic Oxime-Urethane Bonds, a Versatile Unit of High Performance Self-healing Polymers for Diverse 
Applications 

l,uzhl Zhang and Zhengwei You 
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Oxime-urethane bonds are one kind of emerging dynamic covalent bonds, 

und have shown great potent ial for self-healing polymers. In this review, 

I'Ocent progresses on t he oxime-uret hane-based self-healing polymers, 

IIICil ld ing t heir designs and d iverse applicat ions are summarized, and 

out looks on the future development of t his f ield are discussed. 
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"Solid-Liquid" Vitrimers Based on Dynamic Boronic Ester Networks 

heng Wang, Lu-Lu Xue, Xiao-Zhuang Zhou, and Jia-Xi Cui 

fl series of "solid-liquid" vit rimers bearing various contents of dynamic 

boronic ester bonds were synthesized. They show a range of intriguing 

properties including high st retchability, flexible t ransit ion f rom elast icity 

t o p last icit y, strong st rain rate dependence, so lid-liquid performance, and 

an be shape-programmed into various complex 3D st ructures just w it h 

ext ernal force. 
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A Robl!st Self-healing Polyurethane Elastomer Enabled by Tuning the Molecular Mobility and Phase 

Morphology through Disulfide Bonds 

Hai-Tao Wu, Bi-Qiang Jin, Hao Wang, Wen-Qiang Wu, Zhen-Xing Cao, Zhao-Yang Yuan, Vue Huang, Wei-Hang Li, Guang-Su Huang, Lu-Sheng Liao, 

and Jin-Rong Wu 

In this work, an asymmet ric alicyclic st ructure adjacent to aromatic disulfide was tactfully introduced into polyurethane (PU) ela~tomer. Such 

elastomer (PU-HPS) manifests outstanding tensile strength (46.4 MPa), high toughness (1 09.1 MJ.m-3
), high self-healing efficiency of f ractured 

samples (90.3%), complete scratch recovery (1 OOo/o) and good puncture resistance. 
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Aggregate Engineering in Supramolecular Polymers via Extensive Non-covalent Networks 

Xin Huang, Dong Lv, Li-Qing Ai, Shuk Han Cheng, and Xi Yao 

In t his study, an aggregate engineering strategy is proposed to Improve t he vulnerabilit y of non-covalent networks at elevated temperatures. 

Programming and stabilizing non-covalent networks can be realized In supramolecLilar polymers. Such aggregate engineering strategy offers 

prospects for the on-demand tunability in thermo-mechanical responslven 
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t rong, Removable, and Photoluminescent Hyperbranched Polyamide-amine Hot Melt Adhesive 

iJI .. Jia Zhang, Xing-Xing Chen, Chen-Hui Cui, Li Ma, Qian-Yun Zhong, Kai-Xiang Shen, Jing Yu, Zhen Li, You-Shen Wu, Qlang Zhang, Vi-Long Cheng, 

l.lnc1 He, and Yan-Feng Zhang 

0 1) 1\-RHP HMA exhibited robust lap shear st rength to 

different subst rates. Due to the hydrogen bonds, the 

l iMA demonstrated intrinsic self-healing ability. It can 

ilo easily removed and exhibit aggregat ion-induced 

l11mlnescence, which can be used in the field of cultural 

rollcs restoration. 
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A Fast and Room-temperature Self-healing Thermal Conductive Polymer Composite 

De-Wei Yue, Hong-Qin Wang, Han-Qing Tao, Peng Zheng, 

heng-Hui Li, and Jing-Lin Zuo 

We successfully prepared a t hermally conduct ive polymer 

:omposite by mixing bulk polymer PDMS-COOH wit h graphene. 

'111c as-prepared composite f ilm exhibits almost full recovery of 

Lhcrmal conductivity as observed by infrared thermal imaging 

·om era. 

= Graphene nanosheet 

( /i lnese Journal of Polymer Science, 2021, 39(1 0), 1328- 7336 

l illps://doi.org/ 10.1007/s10178-027-2620-1 Healed 

tructural Manipulation of Aminal-crosslinked Polybutadiene for Recyclable and Healable Elastomers 

liong-Hai Tang, Hui Zeng, Si-Qi Wei, Si-Wu Wu, and Bao-Chun Guo 

I lynnmlc aminal crosslinked polybutadiene rubber with tunable 

IJIIJChonlcal characterist ics and dynamic propert ies are prepared 

l1y vnrylng precursor molecular weight and network crosslinking 

ill ll lli l l y . 
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