
Accepted Manuscript

A bilayer swellable drug-eluting ureteric stent: Localized drug delivery to treat
urothelial diseases

Wei Shan Lim, Kenneth Chen, Tsung Wen Chong, Gordon Minru Xiong, William R.
Birch, Jisheng Pan, Bae Hoon Lee, Pei Shan Er, Abhijit Vijay Salvekar, Subbu S.
Venkatraman, Yingying Huang

PII: S0142-9612(18)30130-3

DOI: 10.1016/j.biomaterials.2018.02.035

Reference: JBMT 18508

To appear in: Biomaterials

Received Date: 20 November 2017

Revised Date: 14 February 2018

Accepted Date: 18 February 2018

Please cite this article as: Lim WS, Chen K, Chong TW, Xiong GM, Birch WR, Pan J, Lee BH, Er PS,
Salvekar AV, Venkatraman SS, Huang Y, A bilayer swellable drug-eluting ureteric stent: Localized drug
delivery to treat urothelial diseases, Biomaterials (2018), doi: 10.1016/j.biomaterials.2018.02.035.

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.biomaterials.2018.02.035


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

A bilayer swellable drug-eluting ureteric stent: Localized 1 

drug delivery to treat urothelial diseases 2 

Wei Shan Lima,f,1, Kenneth Chenb,1, Tsung Wen Chongb, Gordon Minru Xionga, William 3 

R. Birchc, Jisheng Panc, Bae Hoon Leea,d,e, Pei Shan Era, Abhijit Vijay Salvekara, Subbu 4 

S. Venkatramana,f,+,Yingying Huanga,f,+ 5 

a School of Materials Science and Engineering, Nanyang Technological University, 50 Nanyang Avenue, 6 

Singapore 639798, Singapore 7 

b Department of Urology, Singapore General Hospital, 20 College Road, Singapore 169856, Singapore 8 

c Institute of Materials Research and Engineering, Agency for Science, Technology and Research 9 

(A*STAR), 2 Fusionopolis Way, Innovis, Singapore 138634, Singapore 10 

d School of Biomedical Engineering, School of Ophthalmology and Optometry, Eye Hospital, Wenzhou 11 

Medical University, Wenzhou 325027, China 12 

e Wenzhou Institute of Biomaterials and Engineering, CNITECH, CAS, Wenzhou 325001, China  13 

f Sino-Singapore International Joint Research Institute, Nanyang Technological University, 50 Nanyang 14 

Avenue, Singapore 639798, Singapore 15 

1 First authors. Tel.: +65 9630 1549. E-mail address: ws_lim@live.com (Wei Shan Lim), Tel.: +65 9769 16 

7638. E-mail address: kenneth.chen@singhealth.com.sg (Kenneth Chen) 17 

+Corresponding authors. Tel.: +65 6316 8976; fax: +65 6790 9081. E-mail address: 18 

yingyinghuang@ntu.edu.sg (Yingying Huang), assubbu@ntu.edu.sg (S.S. Venkatraman) 19 

 20 

Abstract 21 

A bilayer swellable drug-eluting ureteric stent (BSDEUS) is engineered and 22 

implemented, as a sustained drug delivery platform technology that enhances localized 23 

drug delivery to the highly impermeable urothelium, for the treatment of urothelial 24 

diseases such as strictures and carcinomas. On deployment, the device swells to co-apt 25 

with the ureteric wall and ensure drug availability to these tissues.  26 

BSDEUS consists of a stent spray-coated with a polymeric drug containing polylactic 27 

acid-co-caprolactone (PLC) layer which is overlaid by a swellable polyethylene glycol 28 

diacrylate (PEGDA) based hydrogel. 29 

In-vitro quantification of released drug demonstrated a tunable time-profile, indicating 30 

sustained delivery over 1-month. The PEGDA hydrogel overlayer enhanced drug 31 

release and transport into explanted porcine ureteric tissues ex-vivo, under a simulated 32 
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