
Accepted Manuscript

A cell-penetrating peptide conjugated carboxymethyl-β-
cyclodextrin to improve intestinal absorption of insulin

Liuqing Yang, Manman Li, Yusheng Sun, Liefeng Zhang

PII: S0141-8130(17)34140-5
DOI: https://doi.org/10.1016/j.ijbiomac.2018.01.077
Reference: BIOMAC 8909

To appear in:

Received date: 23 October 2017
Revised date: 11 January 2018
Accepted date: 12 January 2018

Please cite this article as: Liuqing Yang, Manman Li, Yusheng Sun, Liefeng Zhang , A
cell-penetrating peptide conjugated carboxymethyl-β-cyclodextrin to improve intestinal
absorption of insulin. The address for the corresponding author was captured as affiliation
for all authors. Please check if appropriate. Biomac(2017), https://doi.org/10.1016/
j.ijbiomac.2018.01.077

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.ijbiomac.2018.01.077
https://doi.org/10.1016/j.ijbiomac.2018.01.077
https://doi.org/10.1016/j.ijbiomac.2018.01.077


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

 
 
 

1 
 

       

A cell-penetrating peptide conjugated carboxymethyl-β-cyclodextrin 

to improve intestinal absorption of insulin  

Liuqing Yang, Manman Li, Yusheng Sun, and Liefeng Zhang
* 

Jiangsu Key Laboratory for Molecular and Medical Biotechnology, College of Life Science, 

Nanjing Normal University, Nanjing 210046, China 

Email: lfzhang@njnu.edu.cn Tel: +86-25-85891591. Fax: +86-25-85891591 

 

Abstract 

In this study, a cell-penetrating peptide conjugate, R8-carboxymethyl-β-cyclodextrin 

(R8-CM-β-CD), was synthesized, and then we prepared the supramolecular complex 

(insulin/R8-CM-β-CD). The physicochemical properties of the complex were 

characterized. The supramolecular complex could facilitate the uptake of insulin, 

meanwhile, induce a significantly higher internalization of insulin. Interestingly, the 

transportation efficiency of insulin/R8-CM-β-CD across the Caco-2 cell monolayer 

was about 3 times greater than that of insulin/CM-β-CD. Further studies on the 

mechanism in increasing uptake efficiency showed that R8-CM-β-CD was 

internalized via different styles of endocytosis and could inhibit P-glycoprotein (P-gp) 

efflux pumps. Importantly, the formulation of insulin/R8-CM-β-CD showed the 

highest increase in the permeability of insulin and the best biological response in 

diabetic rats of all the treatments. In addition, no sign of toxicity was observed after 

administrations of R8-CM-β-CD. These results demonstrated that R8-CM-β-CD was a 

promising carrier for use in protein drug delivery. 
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