
Accepted Manuscript

Full length article

Plant-inspired gallolamine catalytic surface chemistry for engineering an effi-
cient nitric oxide generating coating

Zhilu Yang, Hua Qiu, Xiangyang Li, Peng Gao, Nan Huang

PII: S1742-7061(18)30377-5
DOI: https://doi.org/10.1016/j.actbio.2018.06.031
Reference: ACTBIO 5541

To appear in: Acta Biomaterialia

Received Date: 13 February 2018
Revised Date: 31 May 2018
Accepted Date: 21 June 2018

Please cite this article as: Yang, Z., Qiu, H., Li, X., Gao, P., Huang, N., Plant-inspired gallolamine catalytic surface
chemistry for engineering an efficient nitric oxide generating coating, Acta Biomaterialia (2018), doi: https://doi.org/
10.1016/j.actbio.2018.06.031

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.actbio.2018.06.031
https://doi.org/10.1016/j.actbio.2018.06.031
https://doi.org/10.1016/j.actbio.2018.06.031


  

Plant-inspired gallolamine catalytic surface chemistry for 

engineering an efficient nitric oxide generating coating 

Zhilu Yang*, Hua Qiu, Xiangyang Li, Peng Gao, Nan Huang* 

Key Lab. of Advanced Technology for Materials of Education Ministry, School of Materials 

Science and Engineering, Southwest Jiaotong University, Chengdu, 610031, China. 

* Corresponding author.  

E-mail addresses: zhiluyang1029@swjtu.edu.cn (Z. Yang); huangnan1956@163.com (N. Huang). 

ABSTRACT 

A novel concept of generating therapeutic gas, nitric oxide (NO) via catalytic 

phenolic-amine “gallolamine” surface chemistry is developed. The concept is realized 

using plant polyphenol, gallic acid, and a glutathione peroxidase-like organoselenium 

compound cystamine or selenocystamine through one-step phenol-amine molecular 

assembling process. The resulting NO-generating coating with phenolic-cystamine or 

-selenocystamine framework showed the ability for long-term, steady and controllable 

range of NO release rates being unparalleled with any existing NO-releasing or 

NO-generating surface engineering toolkits. 

 

Developing a facile and versatile strategy for a NO-generating coating with long-term, 

stable and adjustable NO release is of great interest for the application of 

blood-contacting materials and devices. Covalent immobilization of glutathione 

peroxidase (GPx)-like compound to generate NO from a material surface by exposure 

of endogenously existed S-nitrothiol (RSNO) is a popular strategy. However, it is 

generally involved in multi-step and complicated processes. Moreover, the amount of 

immobilized GPx-like compounds is limited by the density of introduced reactive 

functional groups on a surface. Herein, we propose a novel concept of catalytic 

plant-inspired gallolamine surface chemistry for material-independent NO-generating 

coatings. The concept is realized using plant polyphenol, gallic acid, and a GPx-like 

organoselenium compound cystamine or selenocystamine through one-step 
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