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ing blocks through LbL

MiPAA-AzoFMIPAA-CD, HAKLIRUNT : #4 Plasmakh
S PDMSH SR TR M AE 1 mg/mLI PDDAY I
12 h, FHEB KPR E T 1 mg/mLIYPAA-
Azo(£T 48,k 51 3 50 ) 8 PAA-CD (4 6 #9 51 3L 70 5 Tk
W, RIS S min. DABCZEHE, K PDMSH ST
A RAE PR 0 7E PDDA FIPAA-AZzo/PAA-CD A Wi HT
22 HLB RS min, B — 50202 90 58 B A S
JUHI KRB 7oK b vk, 8RR R, 1E
PDMS #4) 51 3L 7T 2 11 A& i AN [R] 2 800 3R L i i 2 12
JlE: £1 8 PDMS ¥ 51 % 7T -(PDDA/PAA-Az0),, %k
PDMSHJ 3 3 7C-(PDDA/PAA-CD),, n#é/~PDMSH K
FE T B A 2R P A o 22 )25 R ) B2 4

(V) MSRIETTIA AT HFFE.  S#H20 mL&
B KO A BRI, B 43 & i A PAA-Azo I
PAA-CDI) £1 /45 {584 51 3L 6 B A FR B 1= ¥
TE 2B TR RORTE ], B A1 %6470, [FAT, ¥
] (5 PDM SHA SR FE T B N R4 7 % B S 56

(Vi) FOSHELTCI AL Sk, S T XA SR 3k
JUSTN S A T AT IR AR, FH 2 A fk A ) 1)
NFEEA AT INGE, WE 2. BB PAA-AzolY)
J5F 3 mmx3 mmx3 mmAYPDMSH 38 £ o638 1 4K
M BEHEEMRKTE L, BHPAA-CDI R T H

B2 DCATIIESUR () A I T 2 B (b)
Figure 2 Photos of in-situ force measurement apparatus (a) and a
typical curve of force versus position (b)
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Figure 4 Stepwise IR spectra of PAA-CD (a) and PAA-Azo (b)
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Figure 6 Photos of assembly behaviors of PDMS building blocks mod-
ified with 5 (a), 10 (b), 20 (c), 30 (d) bilayers of polyelectrolyte multilayer
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Figure 7 The interaction force between building blocks modified with 5 (a), 10 (b), 20 (c), 30 (d) bilayers of polyelectrolyte multilayer
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Macroscopic supramolecular assembly through adjusting the
surface-flexibility of the building block

Chongxian Liu, Qian Zhang, Yajun Zhang , Mengjiao Cheng” & Feng Shi

State Key Laboratory of Organic-Inorganic Composite, Beijing Laboratory of Biomedical Materials, Beijing University of Chemical Technology,
Beijing 100029, China
* Corresponding authors, E-mail: zhyj@mail.buct.edu.cn; chengmj@mail.buct.edu.cn

Macroscopic supramolecular assembly (MSA) is a recent progress in supramolecular chemistry to associate large build-
ing blocks with a size larger than 10 pum through non-covalent interactions, which provides new ideas and solutions to the
fabrication of supramolecular bulk materials. However, with increasing the size of the building blocks, it is difficult to
achieve MSA because of insufficient binding strength between macroscopic building blocks. According to previous re-
ports, the key element to achieve MSA is the high surface-flexibility, which endows the supramolecular groups on the
surface with high freedom to reach interactive distance and interacts with each other through multivalent effect, thus en-
hancing the apparent binding constant of the macroscopic building blocks. Herein, we synthesized the grafted supramo-
lecular polyelectrolytes which contained the host and guest functional groups as PAA-CD and PAA-Azo, respectively.
Through modifying the polydimethylsiloxane (PDMS) building blocks with different number of polyelectrolyte multilayers
contained B-cyclodextrin (CD)/azobenzene (Azo) groups by layer-by-layer method, we adjusted the surface-flexibility of
the building blocks and systematically investigated the assembly behaviors of building blocks with varied number of
polyelectrolyte multilayers. The results represent the building blocks modified with CD/Azo groups respectively cannot
achieve MSA even stacking in water for long time (600 min) when the number of multilayers on the surface is few (5
bilayers); with increasing number of polyelectrolyte multilayers, the time for realizing MSA exhibits a decreasing trend.
In addition, the interactive forces between PDMS building blocks with different number of multilayers were in situ
measured in water with a DCAT apparatus. The interactive force between building blocks modified with CD/Azo groups
gradually increase with the increased interaction time, and the growing rate of the forces is larger as the number of multi-
layers increases. The in-situ force measurement result corresponds well with the above assembly behaviors. Moreover,
the major contribution of the host-guest supramolecular interaction is confirmed by both qualitative controlled MSA ex-
periments and quantitative results with an in-sifu force measurement method. This work verified the design principle of a
highly flexible surface being requisite to realize MSA and elaborated that the macroscopic assembly behavior can be reg-
ulated by adjusting the surface flexibility of the building blocks.

macroscopic supramolecular assembly, polyelectrolyte multilayers, surface-flexibility, host-guest recognition
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