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Luminescent polymeric nanoparticles (LPNs) have attracted 

great attention in the field of biosensor, bioimaging and 

therapy. In this work, we reported that novel aggregation 

induced emission dye based LPNs can be facilely and 10 

efficiently fabricated through supermolecular self assembly. 

TPE-Ad/β-CD LPNs possess strong luminescent intensity, 

uniform size, high water dispersibility and desirable 

biocompatibility, making them promising candidates for 

bioimaging applications.  15 

There has been a growing research interest to fabricate 

fluorescent multifunctional nanoparticles for various biomedical 

applications over the past few decades.1-3 As compared with 

small organic dyes, these luminescent nanoparticles showed some 

advantages for biomedical applications, including better chemical 20 

stability, enhanced photostability and multifunctional potential.4 

A large number of luminescent nanoparticles with different 

compositions, surface coating and luminescent properties have 

been developed.4-9 Among them, luminescent polymeric 

nanoparticles (LPNs) from self assembly of organic dyes 25 

contained amphiphilic polymers have attracted increasing 

attention because of their facile structure modification, admirable 

processibility, high sensitivity, faster response time and better 

anti-photobleaching capability.4 Whereas, most of LPNs show 

intense photoluminescence in their diluted solution but often 30 

quench their emission in high concentration or in solid state. This 

phenomenon may be attributed to the strong intramolecular 

interaction which is referred to aggregation caused quenching 

(ACQ) effect. This will limit these LPNs for practical 

applications because it is difficult for us to fabricate LPNs with 35 

high luminescent intensity using conventional organic dyes . To 

tackle this problem, Tang et al. have found an abnormal 

phenomenon that was named as aggregation-induced emission 

(AIE).10 Different from conventional organic dyes, dyes with AIE 

properties will emit enhanced luminescence in their high 40 

concentration solution or solid state. This will open up an 

effective route for overcoming the ACQ effect of conventional 

organic dyes, and provide elegant solution for fabrication of 

ultrabright LPNs. Up to now, a large variety of dyes with AIE-

active properties were discovered.11-14 45 

As a representative member of AIE-active dyes, 

tetraphenylethene (TPE) had attracted abundant attention in the 

fields of organic light emitting devices, chemosensors and 

biological imaging by taking advantage of high emission 

efficiency, facile synthesis and easy to functionalization.15-19 50 

Especially, the biological imaging application of these AIE active 

LPNs have been intensively investigated recently.20 Despite of 

these impressive advances, design and synthesis of novel AIE-

active LPNs with remarkable optical properties, superb water 

dispersibility and excellent biocompatibility is still highly 55 

desirable. 

As a burgeoning interdisciplinary subject, supermolecular 

chemistry has gained considerable attention in recent years in the 

field of molecular recognition and the formation of ordered 

nanostructure, supermolecular hydrogels and many other 60 

functional materials by self assembly.21-24 Supermolecular 

polymers with typical dynamic polymeric structure, can be 

formed by orthogonal assembly of monomers through 

supermolecular interactions at chain ends such as H-bonding, 

metal–ligand bonding, π-stacking and host–guest interaction.21 65 

For example, β cyclodextrin (β-CD) can form an exact 1:1 

inclusion complex with adamantane via host-guest interactions. 

And then, stimuli-responsive polymeric materials obtained via 

supermolecular chemistry had attracted significant attention over 

the past years.25-31 To the best of our knowledge, however, 70 

fabrication of AIE dyes based LPNs via supermolecular self 

assembly has seldom been reported.32-35 And only very few 

reports have demonstrated the biomedical applications of these 

supermolecular self assemblies thus far. 

 In this contribution, the adamantane terminated TPE (TPE-Ad) 75 

was facilely obtained via esterification reaction between the 

hydroxyl group contained TPE (TPE-OH) and adamantane 

chloride. And then β-CD was mixed with TPE-Ad to form the 

final product (TPE-Ad/β-CD LPNs) (Scheme 1). Due to their 

amphiphilic properties, TPE-Ad/β-CD LPNs can self assemble 80 

into high luminescent LPNs with excellent water dispersibility 

and strong luminescent intensity. In which the hydrophobic TPE-

Ad was aggregated in the interior as the core while the 

hydrophilic β-CD was as the shell. To evaluate the biomedical 

application potential, biocompatibility as well as cell uptake 85 

behavior of TPE-Ad/β-CD LPNs were also determined. As 

compared with previous strategies, the fabrication method 

developed in this work is rather simple, effective and universal. 

On the other hand, a number of AIE active LPNs with different 

function could also be fabricated when using different β-CD 90 
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derivatives through supermolecular self assembly. And these AIE 

active LPNs should be of significant impacts on the development 

of AIE dyes based materials 

 
Scheme 1. The schematic diagram for preparation of AIE-active LPNs 5 

(TPE-Ad/β-CD LPNs) through host-guest interaction. The reaction can 

occur under room temperature within 1 h, and not involve in inert gas 

protection and toxic metal catalysts. 

The detailed information for preparation of TPE-Ad/β-CD LPNs 

was described below. First, TPE-OH and 1-adamantoyl chloride 10 

were mixed at room temperature for 20 min using anhydrous 

tetrahydrofuran (THF) as reaction solution. Then, β-CD and TPE-

Ad was mixed in water for 30 s. Finally, TPE-Ad/β-CD LPNs 

were obtained by centrifugation. The successful formation of 

fluorescence nanoparticles with AIE-active properties was 15 

confirmed by 1H NMR measurement. As shown in Fig. S1, the 

results can be analyzed as follows. The proton peaks at 5.19 ppm 

can be ascribed to the -OH existed in TPE-OH. And the signal 

between 1-5 ppm in the 1H NMR spectrum of TPE-OH should be 

attributed to the signal of H2O in the sample. As compared with 20 

the spectrum of TPE-OH, no peaks could be found that were 

belonged to the free hydroxyl groups. And the new emergence of 

proton peaks in the presence of δ = 1.72, 1.93 and 2.03 ppm, that 

belonged to the adamantanine structure of TPE-Ad was observed. 

These results indicated that 1-Adamantoyl chloride was 25 

conjugated with TPE-OH through esterification reaction 

successfully. After an equal molar quantity of β-CD was mixed 

with TPE-Ad. The characteristic proton peaks at 4.98, 3.79, 3.56 

and 3.49 ppm were emerged, indicating that β-CD was 

encapsulated with Ad to assemble into supermolecular complexes. 30 

Therefore, the 1H NMR study provided an important insight into 

the formation of TPE-Ad/β-CD via esterification and host-guest 

interaction. 

 
Fig. 1 FT-IR spectra of TPE-OH, TPE-Ad and TPE-Ad/β-CD, which 35 

provided significant evidence on successful self assembly into 

fluorescence nanoparticles with AIE active properties. 

Fourier transform infrared spectroscopy (FT-IR) measurement 

provided significant further evidence that the successful 

formation of TPE-Ad/β-CD through host-guest interaction. And 40 

the characteristic peaks were clearly observed from Fig. 1. For 

example, the characteristic peaks appeared between 1602 and 

1379 cm-1, that can be defined as the stretching vibration of 

aromatic rings and flexural vibration of –OH, respectively. 

However, a distinct peak at 1722 cm-1 attributed to the stretching 45 

vibration of C=O can be observed in TPE-Ad. These results 

suggested that 1-Adamantoyl chloride was connected to TPE-OH 

successfully through esterification reaction. After Ad was 

employed, the hydrophobic TPE-Ad could interact with β-CD 

through host-guest interaction. The successful formation of TPE-50 

Ad/β-CD can also be evidenced by FT-IR spectra. For example, 

intense stretching vibration of -OH located at 3410 cm-1 was 

obtained. Furthermore, another two strong characteristic peaks at 

2922 and 1034 cm-1 were belonged to -CH- and -C-O-C. These 

results demonstrated that supermolecular complexes were 55 

generated triumphantly.  

Due to amphipathic properties, the inclusion complexes with 

Ad can self assemble into core-shell microspheres in aqueous 

solution. Among them, the hydrophilic β-CD was diffused into 

water and hydrophobic AIE dyes were encapsulated in the core. 60 

Hence, the obtained fluorescence nanoparticles exhibited superb 

water dispersibility. Initially, the successfully assembled into 

nanoparticles were verified by the photoimages. As displayed in 

inset of Fig. 2, the particles were completely dispersed in aqueous. 

Furthermore, no obvious precipitation was observed after shelved 65 

for several days. Because of the aggregation of the 

supermolecular copolymers, the nanoparticles showed intensity 

blue-green fluorescence in aqueous solutions after irradiated by 

UV-lamp at 365 nm. After that, the photophysical properties of 

fluorescent nanoparticles were further investigated. According to 70 

the PL spectra, the maximum emission wavelength located at 

about 450 nm, while the excitation spectrum exhibited a broad 

excitation scope from 260 to 330 nm. Fluorescence quantum 

yield was another indispensable fluorescent property. The 

fluorescence quantum yield of polymeric supermolecular 75 
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nanoparticles were reached up to 26.5% using quinine sulfate as 

the standard. High quantum yield of TPE-Ad/β-CD LPNs make 

them possess high expectation for biolabeling or cell imaging. 

Furthermore, the photostability of TPE-Ad/β-CD LPNs was also 

evaluated using UV lamp continuous irradiation (Fig. S2). We 5 

demonstrated that almost no fluorescent intensity decrease was 

found after 30 min irradiation. These remarkable photophysical 

properties of TPE-Ad/β-CD LPNs are very important for their 

biomedical applications. 

 10 

Fig. 2 Fluorescence excitation and emission spectra of TPE-Ad/β-CD 

LPNs. Inset is water dispersion of TPE-Ad/β-CD LPNs (left Cuvette) the 

fluorescent image of polymeric AIE nanoparticles taken at 365 nm UV 

light. 

The size and morphology of TPE-Ad/β-CD LPNs were 15 

characterized by TEM. As displayed in Fig. S3, the spherical 

microspheres with uniform particle size ranged from 100-200 nm 

were observed. The size distribution of supermolecular 

nanoparticles was calculated on the basis of TEM images. Results 

suggested that the size distribution of TPE-Ad/β-CD LPNs is 173  20 

± 15 nm. According to the TEM images, we could draw a 

conclusion that β-CD and TPE-Ad could self assemble into 

nanoparticles successfully in aqueous solution. Because β-CD can 

form inclusion complexes with TPE-Ad via host-guest 

interaction, thus obtained AIE active LPNs contained 25 

hydrophobic AIE dyes and hydrophilic β-CD can assemble into 

microspheres in aqueous solution. The self assembly of these 

amphiphilic supermolecular complexes can form water 

dispersible and ultrabright luminescent LPNs for the aggregation 

of AIE dyes. To explore their potential biomedical applications, 30 

the biocompatibility of TPE-Ad/β-CD LPNs should be first 

determined. After supermolecular modification, the compatibility 

of TPE-Ad/β-CD LPNs was expected to be significantly 

enhanced. In this case, the biocompatibility of TPE-Ad/β-CD 

LPNs to A431 cells was examined to prior to cellular imaging 35 

applications. In this study, CCK-8 assay was employed to 

evaluate the cell viability of the A431 cells after incubated with 

different concentrations of TPE-Ad/β-CD LPNs for both 8 h and 

24 h.36-39 As displayed in Fig. S4, the cell viability was almost 

unchanged both for 8 h or 24 h. Even the concentration was up to 40 

120 µg mL−1, the cell viability was remain greater than 95%, 

which give a powerful evidence of the supermolecular 

nanoparticles were biocompatible enough to accomplish cellular 

imaging and other biomedical applications.    

   It can be expected that TPE-Ad/β-CD LPNs were desirable 45 

candidates for fluorescence labeling and cell imaging by taking 

advantage of their excellent fluorescence properties, high water 

dispersibility and superb biocompatibility. The cell uptake 

behavior of TPE-Ad/β-CD LPNs was investigated by Confocal 

Laser Scanning Microscope (CLSM) observation to evaluate the 50 

potential biomedical applications.40 As shown in Fig. 3, intense 

blue-green fluorescent signal could be observed from the A431 

cells after incubated with 20 µg mL-1 of AIE dye based 

nanoparticles for 3 h. Moreover, many areas with weak 

fluorescent intensity were found in the cells, which possibly 55 

belonged to the location of cell nucleus (Fig. 3A). These results 

indicated that supermolecular nanoparticles could be uptaken by 

cells and mostly distributed in cytoplasm. More importantly, 

bright-field images  demonstrated that cells still kept their natural 

morphology (Fig. 3B). Because no targeting agents were 60 

immobilized on the surface of TPE-Ad/β-CD LPNs, these LPNs 

should be internalized by cells through endocytosis. All the 

phenomenon manifested TPE-Ad/β-CD LPNs had superb dyeing 

effects and biocompatibility, which made them promising in 

biomedical applications. The fabrication and biomedical 65 

applications of AIE-active polymeric nanoprobes have attracted 

great research attention in recent years.41-49 Various fabrication 

strategies such as surfactant-assissted self assembly, convalent 

conjugation, controlled living polymerization and ring-opening 

reaction etc have been developed.8, 50-56 These AIE active 70 

nanoprobes could not only possess excellent water dispersibility, 

but also remarkable optical properties for bioimaging. However, 

the fabrication of AIE active polymeric nanoprobes through 

supermolecular chemistry has been rarely reported. In this work, 

we developed a rather simple and effective procedure for 75 

fabrication of AIE active nanoprobes through combination of 

esterification reaction and supermolecular chemistry. This 

procedure can be accomplished under air atmosphere, room 

temperature and absent of toxic agents within 1 h. More 

importantly, many other functional components can also be 80 

introduced into the AIE active LPNs when different β-CD 

derivatives were adopted. Therefore, the supermolecular strategy 

described in this work should be a novel route for fabrication of 

AIE active polymeric nanoprobes, which are expected usefulness 

for different biomedical applications. 85 

 
Fig. 3 CLSM images of A431 cells which were incubated with 20 µg 

mL−1 of TPE-Ad/β-CD LPNs for 3 h. (A) excited with 405 nm laser, (B) 

bright field and (C) merge image of A and B. 

In summary, for the sake of creation of AIE-active 90 

supermolecular luminescent nanoparticles with favorable 

biocompatibility, superb water dispersity and fluorescence 

properties, a facile and effective synthetic protocol was proposed 

based on self assembly of TPE-Ad with β-CD. By virtue of series 

of characterization techniques, it can draw a conclusion that the 95 
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AIE-active LPNs were obtained through esterification and host 

guest interaction. Compared with other reported synthetic 

strategies, this method provides simple and facile treatment (just 

stirring or shaking at room temperature), rapid response time (< 

30 s) and high yield. Notably, according to the biocompatibility 5 

evaluation and cell imaging results, the supermolecular 

nanoparticles exhibited capability for other bio-applications for 

its low cytotoxicity and intense luminescence. More importantly, 

this methods could provide a high-efficiency platform for 

preparation diverse AIE active luminescent nanoparticles via 10 

design various Ad-capped structure and using different β-CD  

derivatives. Hence, this study could open up a new avenue for 

development of high potential nanoparticles for various 

biomedical applications. 

Acknowledgements 15 

This research was supported by the National Science Foundation 

of China (Nos. 21134004, 21201108, 51363016, 21376190, 

21564006, 21561022), and the National 973 Project (No. 

2011CB935700). 

Notes 20 

a Department of dermatology, Shanghai Ninth People's hospital ,Shanghai 

JiaoTong University School of Medicine，Shanghai, 200011，China. b 

Department of Chemistry, Nanchang University, 999 Xuefu Avenue, 

Nanchang 330031, China. c Department of Chemistry and the Tsinghua 

Center for Frontier Polymer Research, Tsinghua University, Beijing, 25 

100084, China.. 

shenzhengyu@medmail.com.cn; xiaoyongzhang1980@gmail.com; 

weiyen@tsinghua.edu.cn 

† Electronic Supplementary Information (ESI) available: [1H NMR 

spectra TEM images and cell viability results of TPE-Ad/β-CD LPNs et 30 

al were provided in supplementary information]. See 

DOI: 10.1039/b000000x/  

References 

1. K. Li and B. Liu, Chem. Soc. Rev., 2014, 43, 6570-6597. 

2. Y. Hong, J. W. Y. Lam and B. Z. Tang, Chem. Soc. Rev., 2011, 40, 35 

5361-5388. 

3. S. W. I. Thomas, G. D. Joly and T. M. Swager, Chem. Rev., 2007, 

107, 1339-1386. 

4. A. M. Breul, M. D. Hager and U. S. Schubert, Chem. Soc. Rev., 2013, 

42, 5366-5407. 40 

5. X. Zhang, S. Wang, L. Xu, Y. Ji, L. Feng, L. Tao, S. Li and Y. Wei, 

Nanoscale, 2012, 4, 5581-5584. 

6. M. Liu, J. Ji, X. Zhang, X. Zhang, B. Yang, F. Deng, Z. Li, K. Wang, 

Y. Yang and Y. Wei, J. Mater. Chem. B, 2015, 3, 3476-3482. 

7. M. Liu, X. Zhang, B. Yang, F. Deng, J. Ji, Y. Yang, Z. Huang, X. 45 

Zhang and Y. Wei, RSC Adv., 2014, 4, 22294-22298. 

8. X. Zhang, X. Zhang, B. Yang, L. Liu, F. Deng, J. Hui, M. Liu, Y. 

Chen and Y. Wei, RSC Adv., 2014, 4, 24189-24193. 

9. X. Zhang, X. Zhang, B. Yang, L. Liu, J. Hui, M. Liu, Y. Chen and Y. 

Wei, RSC Adv., 2014, 4, 10060-10066. 50 

10. J. Luo, Z. Xie, J. W. Y. Lam, L. Cheng, H. Chen, C. Qiu, H. S. 

Kwok, X. Zhan, Y. Liu, D. Zhu and B. Z. Tang, Chem. Commun., 

2001, 37, 1740-1741. 

11. X. Zhang, K. Wang, M. Liu, X. Zhang, L. Tao, Y. Chen and Y. Wei, 

Nanoscale, 2015, 7, 11486-11508. 55 

12. X. Zhang, X. Zhang, S. Wang, M. Liu, L. Tao and Y. Wei, 

Nanoscale, 2013, 5, 147-150. 

13. X. Zhang, X. Zhang, L. tao, Z. Chi, J. Xu and Y. Wei, J. Mater. 

Chem. B, 2014, 2, 4398-4414. 

14. M. Chen, L. Li, H. Nie, J. Tong, L. Yan, B. Xu, J. Z. Sun, W. Tian, 60 

Z. Zhao and A. Qin, Chem. Sci., 2015, 6, 1932-1937. 

15. C. W. T. Leung, Y. Hong, S. Chen, E. Zhao, J. W. Lam and B. Z. 

Tang, J. Am. Chem. Soc., 2013, 135, 62-65. 

16. H. Shi, R. T. Kwok, J. Liu, B. Xing, B. Z. Tang and B. Liu, J. Am. 

Chem. Soc., 2012, 134, 17972-17981. 65 

17. H. Shi, J. Liu, J. Geng, B. Z. Tang and B. Liu, J. Am. Chem. Soc., 

2012, 134, 9569-9572. 

18. Z. Wang, S. Chen, J. W. Lam, W. Qin, R. T. Kwok, N. Xie, Q. Hu 

and B. Z. Tang, J. Am. Chem. Soc., 2013, 135, 8238-8245. 

19. Y. Zhang, D. Li, Y. Li and J. Yu, Chem. Sci., 2015, 5, 2710-2716. 70 

20. Q. Wan, K. Wang, H. Du, H. Huang, M. Liu, F. Deng, Y. Dai, X. 

Zhang and Y. Wei, Polym. Chem., 2015, 6, 5288-5294. 

21. X. Zhang and C. Wang, Chem. Soc. Rev., 2011, 40, 94-101. 

22. H. Li, L.-L. Tan, P. Jia, Q.-L. Li, Y.-L. Sun, J. Zhang, Y.-Q. Ning, J. 

Yu and Y.-W. Yang, Chem. Sci., 2014, 5, 2804-2808. 75 

23. B. Zheng, F. Wang, S. Dong and F. Huang, Chem. Soc. Rev., 2012, 

41, 1621-1636. 

24. Y. Yao, X. Chi, Y. Zhou and F. Huang, Chem. Sci., 2014, 5, 2778-

2782. 

25. W. Cao, X. Zhang, X. Miao, Z. Yang and H. Xu, Angew. Chem. Int. 80 

Edit, 2013, 125, 6353-6357. 

26. Q. Yan, R. Zhou, C. Fu, H. Zhang, Y. Yin and J. Yuan, Angew. 

Chem. Int. Ed, 2011, 123, 5025-5029. 

27. Q. Yan, J. Yuan, Z. Cai, Y. Xin, Y. Kang and Y. Yin, J. Am. Chem. 

Soc. , 2011, 132, 9268-9270. 85 

28. X. Yan, F. Wang, B. Zheng and F. Huang, Chem. Soc. Rev., 2012, 

41, 6042-6065. 

29. Q. Yan, A. Feng, H. Zhang, Y. Yin and J. Yuan, Polym. Chem., 

2013, 4, 1216-1220. 

30. L. Peng, H. Zhang, A. Feng, M. Huo, Z. Wang, J. Hu, W. Gao and J. 90 

Yuan, Polym. Chem., 2015, 6, 3652-3659. 

31. M. Liu, D. Xu, K. Wang, F. Deng, Q. Wan, G. Zeng, Q. Huang, X. 

Zhang and Y. Wei, RSC Adv., 2015, 5, 96983-96989. 

32. D. Chen, J. Zhan, M. Zhang, J. Zhang, J. Tao, D. Tang, A. Shen, H. 

Qiu and S. Yin, Polym. Chem., 2015, 6, 25-29. 95 

33. W. Bai, Z. Wang, J. Tong, J. Mei, A. Qin, J. Z. Sun and B. Z. Tang, 

Chem. Commun., 2015, 51, 1089-1091. 

34. N. Song, D.-X. Chen, Y.-C. Qiu, X.-Y. Yang, B. Xu, W. Tian and 

Y.-W. Yang, Chem. Commun., 2014, 50, 8231-8234. 

35. N. Song, D.-X. Chen, M.-C. Xia, X.-L. Qiu, K. Ma, B. Xu, W. Tian 100 

and Y.-W. Yang, Chem. Commun., 2015, 51, 5526-5529. 

36. X. Zhang, W. Hu, J. Li, L. Tao and Y. Wei, Toxicol. Res., 2012, 1, 

62-68. 

37. H. Qi, M. Liu, L. Xu, L. Feng, l. Tao, Y. Ji, X. Zhang and Y. Wei, 

Toxicol. Res., 2013, 2, 427-433. 105 

38. X. Zhang, M. Liu, X. Zhang, F. Deng, C. Zhou, J. Hui, W. Liu and Y. 

Wei, Toxicol. Res., 2015, 4, 160-168. 

39. X. Zhang, S. Wang, M. Liu, J. Hui, B. Yang, L. Tao and Y. Wei, 

Toxicol. Res., 2013, 2, 335-346. 

40. X. Zhang, S. Wang, M. Liu, B. Yang, L. Feng, Y. Ji, L. Tao and Y. 110 

Wei, Phys. Chem. Chem. Phys., 2013, 15, 19013-19018. 

41. X. Zhang, X. Zhang, B. Yang, J. Hui, M. Liu, Z. Chi, S. Liu, J. Xu 

and Y. Wei, Polym. Chem., 2014, 5, 318-322. 

42. X. Zhang, X. Zhang, B. Yang, J. Hui, M. Liu, Z. Chi, S. Liu, J. Xu 

and Y. Wei, Polym. Chem., 2014, 5, 683-688. 115 

43. X. Zhang, X. Zhang, B. Yang, J. Hui, M. Liu, W. Liu, Y. Chen and 

Y. Wei, Polym. Chem., 2014, 5, 689-693. 

44. X. Zhang, X. Zhang, B. Yang, M. Liu, W. Liu, Y. Chen and Y. Wei, 

Polym. Chem., 2013, 4, 4317-4321. 

45. X. Zhang, X. Zhang, B. Yang, M. Liu, W. Liu, Y. Chen and Y. Wei, 120 

Polym. Chem., 2014, 5, 356-360. 

46. L. Yan, Y. Zhang, B. Xu and W. Tian, Nanoscale, DOI: 

10.1039/C1035NR05051K  

47. M. Liu, X. Zhang, B. Yang, F. Deng, Y. Yang, Z. Li, X. Zhang and 

Y. Wei, Macromol. Biosci., 2014, 14, 1712-1718. 125 

48. M. Liu, X. Zhang, B. Yang, L. Liu, F. Deng, X. Zhang and Y. Wei, 

Macromol. Biosci., 2014, 14, 1260-1267. 

49. Q. Lv, K. Wang, D. Xu, M. Liu, Q. Wan, H. Huang, S. Liang, X. 

Zhang and Y. Wei, Macromol. Biosci., DOI: 

10.1002/mabi.201500256. 130 

50. H. Lu, X. Zhao, W. Tian, Q. Wang and J. Shi, RSC Adv., 2014, 4, 

18460-18466. 

Page 4 of 6RSC Advances

R
S

C
A

dv
an

ce
s

A
cc

ep
te

d
M

an
us

cr
ip

t



 

This journal is © The Royal Society of Chemistry [year] Journal Name, [year], [vol], 00–00  |  5 

51. Q. Wan, K. Wang, C. He, M. Liu, G. Zeng, H. Huang, F. Deng, X. 

Zhang and Y. Wei, Polym. Chem., 2015, DOI: 

10.1039/C1035PY01513H. 

52. Y. Zhang, K. Chang, B. Xu, J. Chen, L. Yan, S. Ma, C. Wu and W. 

Tian, RSC Adv., 2015, 5, 36837-36844. 5 

53. M. Liu, X. Zhang, B. Yang, F. Deng, Z. Li, J. Wei, X. Zhang and Y. 

Wei, Appl. Surf. Sci., 2014, 322, 155-161. 

54. M. Liu, X. Zhang, B. Yang, F. Deng, Z. Huang, Y. Yang, Z. Li, X. 

Zhang and Y. Wei, RSC Adv., 2014, 4, 35137-35143. 

55. A. Shao, Y. Xie, S. Zhu, Z. Guo, S. Zhu, J. Guo, P. Shi, T. D. James, 10 

H. Tian and W.-H. Zhu, Angew. Chem. Int. Ed, 2015, 127, 7383-

7388. 

56. S. Kim, Q. Zheng, G. S. He, D. J. Bharali, H. E. Pudavar, A. Baev 

and P. N. Prasad, Adv. Funct. Mater., 2006, 16, 2317-2323. 

 15 

 

Page 5 of 6 RSC Advances

R
S

C
A

dv
an

ce
s

A
cc

ep
te

d
M

an
us

cr
ip

t



 

The AIE active luminescent polymeric nanoprobes were fabricated for the first time via formation 

of supermolecular complexes between the adamantane capped AIE dye and β cyclodextrin 

 

Page 6 of 6RSC Advances

R
S

C
A

dv
an

ce
s

A
cc

ep
te

d
M

an
us

cr
ip

t


