
Accepted Manuscript

Electrostatic coated controlled porosity osmotic pump with
ultrafine powders

Qingliang Yang, Yingliang Ma, Kaiqi Shi, Gensheng Yang, Jesse
Zhu

PII: S0032-5910(18)30278-X
DOI: doi:10.1016/j.powtec.2018.04.009
Reference: PTEC 13310

To appear in: Powder Technology

Received date: 2 December 2017
Revised date: 22 March 2018
Accepted date: 2 April 2018

Please cite this article as: Qingliang Yang, Yingliang Ma, Kaiqi Shi, Gensheng Yang, Jesse
Zhu , Electrostatic coated controlled porosity osmotic pump with ultrafine powders. The
address for the corresponding author was captured as affiliation for all authors. Please
check if appropriate. Ptec(2017), doi:10.1016/j.powtec.2018.04.009

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.powtec.2018.04.009
https://doi.org/10.1016/j.powtec.2018.04.009


AC
CEP

TE
D M

AN
USC

RIP
T

Electrostatic coated controlled porosity osmotic pump with ultrafine powders 

Qingliang Yang 
a
, Yingliang Ma 

b
, Kaiqi Shi 

c
, Gensheng Yang

 a
, Jesse Zhu 

b, c,*
 

a
 College of Pharmaceutical Science, Zhejiang University of Technology, Hangzhou 310014, 

China 

b
 Particle Technology Research Centre, Department of Chemical and Biochemical Engineering, 

University of Western Ontario, London, Ontario N6A 5B9, Canada 

c
 Ningbo Weston Powder Pharma Coatings Co. Ltd., Ningbo 315042, China 

 

Abstract: In the present study, novel controlled porosity osmotic pump were formed by an 

electrostatic coating technology with ultrafine powders. Containing film forming polymer 

(cellulose acetate, CA) and pore former, ultrafine coating powders were electrostatically 

deposited onto the surface of osmotic pump cores with an electrostatic spray gun, followed by 

a curing step to allow those deposited ultrafine particles to coalesce and form a continuous 

coating film. Colloidal silicon dioxide was found to be efficient in increasing the flowability of 

the ultrafine coating powders, leading to a higher coating powder adhesion rate and more 

uniform coating film. Longer curing time and/ or higher curing temperature resulted in a better 

and more continuous coating film. The results of dissolution tests and the modeling of the drug 

release profiles showed that the drug release from the electrostatic coated controlled porosity 

osmotic pump followed a zero-order drug release kinetics. A desirable drug release rate could 
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