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onst ruction of Supramolecular Chirality in Polymer Systems: Chiral lnduction, Transfer and Applicat ion 

Xlito·XIao Cheng, Teng-Fei Miao, Lu Yin, Wei Zhang, and Xiu-Lin Zhu 

I hll feature article mainly summarizes t he progress of the construction of supramolecular chirality in polymer systems based on the chirality 

Induction, t ransfer as well as the applicat ions in different f ields. 
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The Anion Binding Affinity Determines the Strength of Anion Specificities of Thermosensitive Polymers 

Lei-Lei Lian, Si-Yuan Xu, Hai-Yang Yuan, and Guang-Ming Liu 

The effect of a similar strength of specific anion on 

thermo responsive behaviors can be observed at very different 

salt concentrat ions for the different types of thermosensitive 

polymers, because the anions can specifically interact with the 

different types of thermosensit ive polymers in very different 

strengths. 
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Construction of Supramolecular Chirality in Polymer Systems: Chirallnduction, Transfer and Application 

Xiao-Xiao Cheng, Teng-Fei Miao, Lu Yin, Wei Zhonq, ond Xlu-Lin Zhu 

Chirality induction is highly efficient 

perspectives in the const ruction and 

induced chiral polymers, with the hope to advance tho 

development of chiral chemistry. 
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Responsive Polymeric Nanoparticles for Biofilm-infection Control 

Lin-Zhu Su, Yang Liu, Yuan-Feng Li, Ying-Li An, and Lin-Qi Shi 

Polymer-based materials have been applied in combating biofilm­

associated infect ions in two major aspects. First, polymers-modif ied 

surfaces can be used to avoid bacterial adhesion and subsequently 

prevent biof ilm format ion. Besides, mature biofi lms are eradicated by 

antimicrobials-loaded polymeric nanocarriers, polymeric nanocarriers 

with int rinsic antibacterial capacity, and polymeric biof ilm dispersants. 
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Muuudonal Antibody-conjugated Polyphosphoester-hyd-DOX Prodrug Nanopiuticles for Targeted 

t ~h1 1U10therapy of Liver Cancer Cells 

1 l(i ll l lullng, Hong-Rui Tian, Ming-Zu Zhang, Jin-Lin He, Jian Liu, and Pei-Hong Ni 

202 7 

lii ll l l:i worl<, we developed a monoclonal ant ibody (mAb) and polyphosphoester-hydrazone-doxorubicin prodrug conjugate, which enables the 

~~~i ll 1\IIIIOillbled nanoparticles to have precise target ing, t umor t issue aggregation and pH-sensit ive drug release. 

~ ~ ~ 
H,N.._..--.of-~'()""Jlt.::{p-0--../'Q):f\''~l.. H Self assembly 

Q~ mb xQlN !>'x - .... 

~ IC~~NH 
H,N-PEEP-b-PBYP-hyd-DOX N 

Endo/ lysosome 

:IIIII&Se Journal of Polymer Science, 202 1, 39(11), 1392- 1402 

l l ll/)S:IIdoi.org/ 10.1007/ s10 118-021-2582-3 

8ox 
PDNPs mAb-PDNPs 

rbon Dots Intensified Mechanochemiluminescence from Waterborne Polyurethanes as Tunable Force 

nslng Materials 

l lo l inn Cao, Wu Chen, Wan-Yuan Wei, Yu-Lan Chen, and Yuan Yuan 

1
1
) l lloxetane containing waterborne polyurethanes/carbon dots composites were synthesized, and the mechanochemiluminescence was 

ll i l tll l'illlccl in different environments, which allowed for mapping force-induced covalent bond scission events in wetting states (water and IL) 

wll l i ii i{JI1 resolut ion. Particularly, mult imodal strain reporting responsive at expanded strain range was realized in IL containing fi lms. 
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Biodegradable P,olypeptide-based Vesicles with Intrinsic Blue Fluorescence for Antibacterial Visualization 

Yu-Ying Yang, Ling-Shan Chen, Min Sun, Cong-Yu Wang, Zhen Fan, and Jian-Zhong Du 

Polypeptide-based copolymers self-assemble into vesicles with blue emission so t hat t he interactions between vesicles and bacteria during 

antimicrobial process can be observed through confocal fluorescent imaging. 
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Dendrimer-based Hydrogels with Controlled Drug Delivery Property for Tissue Adhesion 

Ya-Qiang Wang, Xue-Yu Dou, Hu-Fei Wang, Xing Wang, and De-Cheng Wu 

A type of hyd rogel adhesive was fabricated by polyacetal dendrimer Gl '-[NHJCI],6 and mult i-armed PEG via the acid ic acetal linkage, exhibit ing a 

pH-responsive behavior for drug delivery system and outstanding adhesive property for porcine skin and neural t issues. 

PEG-SC 
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l'ulymorlzable AEE-active Dye with Optical ~ctivity for Fluorescent Nanoparticles Based on Phenothiazine: 
ynthosls, Self-ass,embly and Biological Imaging 

tlll(l• Pill I() Huang, Ya-Li Chen, Chao-Yue Zhou, Yan-Hong Li, Mei Li, 

XIIII I l lo Uu, Llu-Cheng Mao, Jin-Ying Yuan, Lei Tao, and Yen Wei 
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(\ II IIVUI polymerizable AEE-active dye with opt ical act ivity was 

IIIICCOr.srully synthesized based on phenot hiazine for the f irst t ime, 

llli<III'S nmphiphilic copolymers via RAFT polymerization exhibited 

·joocl fluorescence w it h long-wave emission, and excellent 

I l locompatibility wit h uniformspherical morphology in water 

•tolullon, making them promising for bioimaging applications. 

; ; CCN~t'O .oy • '\fr'l ~ , s I ~ ok-\;;-1' ()-

, ,., ~ PEG-PVH 

Self-assembly 

(R)-PVHMA (/\lEE and chirality properties) 

(,'/;/nese Journal of Polymer Science, 202 7, 39(11 ), 7 43 7- 1440 

ltllps://doi.org/ 10.1007/s 101 18-027-2596-x 

Cells imaging 

4u-c: 

Bonding-stability Interfacial Layer as Dual Electron Transport Layer for Flexible Organic Photovoltaics 

( l11oclong Xu, Xiaot ian Hu, Xunfan Liao, and Yiwang Chen 

(\ novel bending-stability composite is explored and successfully applied as elect ron t ransport layers forfully-flexible OPVs. Compared to the bare 

conjugated elect rolytes (CPE), t he PVP modified CPE exhibit superior mechanical properties and higher power conversion efficiency (PCE). Finally, 

I ill excellent PCE of 12.59o/o is obtained for the fully-flexible OPVs. 
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Active Layer Morphology Engineering of All-polymer Solar Cells by Systematically Tuning Molecular Weights of 
Polymer Donors/Acceptors 

Nlng Wong, Ylng-Jian Yu, Ru-Yan Zhao, Ji-Dong Zhang, Jun Liu, 

one! LI· XIonCJ Wang 

ffcct oF molecular weights of the polymer donor and polymer acceptor on 

morphology nncl photovoltaic performance of all-polymer solar cells was 

ystemat lc:ully studied. This work provides a comprehensive and deep 

understanding of the matching of Mn of polymer donors and polymer acceptors 

In high-perforrnoncc all-polymer solar cells. 
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Tuning t he Johari-Goldstein P-Relaxation and Its Separation from a-Relaxation of Poly(n-alkyl 
methacrylate)scby Small Molecule-bridged Hydrogen Bonds 

Yuan-Biao Liu, Gao-Peng Shi, and Guo-Zhang Wu 

202 7 

We report t hat the Johari-Goldstein {3 ({3JG) relaxation of poly(n-alkyl methacrylate)s can be tuned by adding hindered phenols. This is achieved 

because int ro,ducing small molecule-bridged hydrogen bonds (HBs) between polymer chains can effect ively reduce t he inter-chain cooperativity 

despite of st rengthening the intermolecular interaction. However, bulky addit ives w ith a weak inter-HB st rength were found to amplify the 

magnitude of the a, {3JG separat ion of poly(butyl met hacrylate), even though experiments of a-dispersion and dynamic f ragility confirmed a 

reduction of their coupling factor n. The counterintuit ive phenomenon suggests that the crossover t imet, in t he Coupling Model is no longer a 

universal quantity if the inter-chain of polymers is strengthened by HBs. 
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Mixing of Racemic Poly(l-lactide)/Poly(D-Iactide) Bletid with Miscible Poly(D,l -lactide): Toward All 
Stereocomplex-type Polylactide with Strikingly Enhanced SC Crystallizability 

Yi-Long Ju, Xiang-Li Li, Xing-Yuan Diao, Hong-Well3al, Qln Zhong, and Qll111CI I' u 

Miscible PDLLA has been successfully used to subst ant ially enhance t i)Q SC crystalllzability of linear high-molecular-weight PLLA/PDLA blends by 

increasing t he intermolecular interactions as a sustainable compatliJIIIzer. Exclusive SC crystallizat ion can be obtained in t he blends with high­

content (e.g., 20 wto/o) PDLLA having an Mw of above 1 x l o~ g/mol. 
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lmultaneous Enhancement of Toughness and Strength of Stretched iPP Film via Tiny Amount of 
('J•,Nudoating Agent'under "Shear-free" Melt-ext rusion 

Iii il l!/' ZhLI LILI, Guo-Qiang Zheng, Hong-Hui Shi, Chun-Tai Liu, Li-Wei Mi, Qian Li, and Xian-Hu Liu 

202 7 

I ~IJ I'NCtlc polypropylene fi lms w it h different {3-nucleat ing agent contents were fabricated via a melt-ext rusion-st retched technology. The tensile 

longat ion at break and st rain energy density at break of iPP film wit h 0.05 wt% {3-nucleating agent are signif icantly improved, indicat ing 

usly enhanced toughness and st rength. 
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A Unified Thermodynamic Model of Flow-induced Cr)'stallization of Polymer 

Clll Nic, Fan Peng, Ting-Yu Xu, Jun-Fang Sheng, Wei Chen, and Liang-Bin Li 

( 11111ildorlng t he modified thermodynamic parameters of init ial and f inal states under flow, we propose a uFIC model for flow-induced polymer 

1 1 Ylll i illl:w t ion. The model not only clarif ied t he determinants of the crit ical nucleus size and accelerated nucleat ion, but also successfully explained 

II ii i tippoorance of precursors and different crystal morphologies and st ructures under flow. 

~~ L1Scon 

~00~-

r~ 
Chain st raightening 

~ LlSon 

L1H/ 

Oriented segments 

a. ~ 
~ ~~­/4()5fijt;JN~ 

'l)t I . .. . . '• ~ .~ !; :l :·,J~t t-- • 
._~~ 

r / 1 11111~ 11 II 1111 /lt ll o/ flo/ymer Science, 202 1, 39(1 1}, 1489- 1495 

/111/ 1~/n i II 1/,1 lfi/1/11, /007/s10'1 78-02 7-2622-z 

VII 

Orthorho mb ic 

~ 

Oef 

,.-~ 

~ . ' ·-· Hexagonal 

_;:;/ 



lr1 

IIIII 
lr ~ . I 
IIi I 

1[ 11 

IIIII 
Iii I 

I! 

::!rll 
uJrl 

Vol. 39, No. 7 7 Chinese Journal of Polymer Science . 2027 

Nonlinear Viscoelasticity Raised at Low Temperatures by Intermolecular Cooperation of Bulk Amorphous 
Polymers J 

Ji-Ping Wang and Wen-Bing Hu 

Dynamic Monte Carlo simulations demonstrate that at low temperatures a tentat ive jamming of 

monomers nearby two st retching ends of bulk amorphous polymers slows down the early stage of 

stress relaxat ion, causing the deviation from linear viscoelasticity. 

Chinese Journal pf Polymer Science, 202 1, 39(11), 1496- 7501 

https://doi.org/1 0. 1 007/sl 01 18-02 1-2624-x 

High temperature 

Low temperature 

Supramolecular Self-assembly Behaviors of Asymmetric Diblock Copolymer Blends with Hydrogen Bonding 
Interactions between Shorter Blocks Modelled by Yukawa Potentials 

Xu Zhang, Jialiang Chen, Lin Xu, and Tianxi Liu 

A self-consistent field theory combined with Yukawa potential was extenclccl to examine the supramolecular self-assembly behaviors of 

asymmetric diblock copolymer blends with hydrogen bonding interactions between shorter blocks. The phase t ransit ion from parallelly packed 

lamellae-in-lamellae to 4.8.8 Archimedean tilting pattern was observed os hyclrogcn bonding density increases. 
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A Unified Theoretical Treatment on Statistical Properties of the Semi-batch Self-condensing Vinyl 
Polymerization System 

Fang Gu, Jiang-Tao Li, Xiao-Zhong Hong, and Hai-Jun Wang 

' ~i A novel generation function for the semi-bat~h self-condensing vinyl 

polymerization system is explicitly proposed to calculate average 

properties of polymers. The derived analytical expressions of average 

polymeric quantit ies in each step are associated with a general function 

depending only on the init ial conditions of the reaction step. 
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I hHIIillih '•liiJplcmentary Information 

'\hN~I'Iic,t l l iO r. tntlstica l mechanics of an ideal polymer chain entangled with stat ic topological constraints is studied using a superspace 
lil'l'l lltlll i, hi which the probability distribut ion of the polymer is obtained as solutions of the Fokker-Pianck equat ion in a supers pace with an 
11111111 II IIIICi lii'O characterized by the n-generator free group. The theory predicts that the force-extension curve of the polymer under the 
I 1111111111111 ti l COtWtralnts has the generic form F=ki+Z/1, where I is an effect ive extension. Aside from the elast ic term that is linear in I, the force­
llll l l/11~11111 Clii'VO contains a universal term of the form Z/1. The magnitude of this topological term is determined by the topological charge 
IIIII 1 tl lii l' / 1 which characterizes the topological nature of the stat ic const raints. The theoret ical results are further verif ied by a scaling analysis 
I lliNilil l li i fl blob model of the chain conformations. 
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INTilODUCTION 

1'11IYillill' ontnnglement presents a great challenge in polymer 
1 ll iYHILfi, 'I ho development of a theoret ical f ramework fo r t he 

I lil lY !1l1 (IYIWil'llc topolog ical const raints is an extremely difficult 

fl l irl 111\tio lvud problem. On t he ot her hand, great progresses 
l ll iVU I H Hll l mode for t he less d ifficult problem involving 

1 11 liYi t it 11''1 Ui rtong led w ith static topo logical constraints. For t he 
lllhl t lllt lll!l polymer chain entangled w it h one static topologi-

11 11 1111\HII'Itli l t, p ioneering work has been carried out by a 

lll lltl l ll ll nl I'O~uorchersP-8l ln particular, using an analogue w it h 
ll lf) '•1111 1\d lilfJUI' equation, Edwardsl2•3l w as able to derive t he 

IWII HI IPIII!il l t correlat ion funct ion of a polymer chain winding 
oll ll\11 11 1 H polo w it h a given w inding number on a 20 plane 

(I ll /. I ti), II WiW ~peculated that t his method could be extended 

" ) l ilt I (</111011 or [l polymer chain entang led w ith more t han one 

Jll 1l11b ! ll ' lllllltlp lc stat ic topological const raints. However, t he 

Jtlltl lhll t\ !il Ol \U polymer chain under mult ip le static topological 
1 11 1 1 ~ 1 il ili i lll t'Oiitlllns unsolved[7] because of the non commutative 

1 l itiltH 1!11' ol iJHtltlp lc entanglements.l8l 

Il l I I \I I 1 I II'I'Oil t st udy, we fo rmulate the topolog ical con­

~ l l i i ltil ~ lll lill on tonqled po lymer chain using a superspace-
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based field t heoret ical approach, which combines t he met h­
od f rom random w alks on f ree groupsl9l and Edwards' ap­
proachl2l fo r t he one-po le case. In th is t heoretical fo rmulation, 

t he p robabil it y d ist ribut ion of t he chain segment s is obtained 
by solving t he Fokker-Pianck o r d iffusion equation in a super­
space consist ing of a set of subspaces, and each subspace 
corresponds to a g iven entangling mode. This new approach 
is applied to t he problem of a polymer chain subjected to 

n poles on a 20 plane. In t his case, t he superspace has a 
mathemat ical struct ure isomorphic to t he n-generator free 
group.[10l For t he case w ith one entangling pole, t he super­
space approach g ives a simp ler so lut ion as compared w it h 
t he prev ious approaches.l1- 6l Furtherm ore, t he force-exten­
sion curve of a polym er chain entang led w it h tw o poles is cal­

culated, w hich contains a term originated f rom the topo log ic­
al constraints. The topological term of t he force-extension 

curve is det ermined by a topological charge number w hich is 
an invariant fo r a g iven polymer entangling mode but it does 
not solely depend on the w ind ing num ber. Physically, t he to­

polog ical charge reflects t he number of independent perturb­
ations along t he entang led chain t hat is not Gaussianl11l o r it 

measures how much t he chain conformation deviates from 
Gaussian due to t he topo log ical const raints. To our best 
knowledge, t h is topological invariant is a new type of topolo­
gical charge and is unique for Gaussian chains since t here is 
no such correspondence in ot her fields l12l w here t he topo lo ­

gical invariants normally depend on t he w ind ing number. 
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