Accepted Manuscript o

Rahimah Othman, Goran T. Vladisavljevi¢, H.C. Hemaka Bandulasena, Zoltan

K. Nagy
PII:
DOI:

Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

CHEMICAL
Production of polymeric nanoparticles by micromixing in a co-flow glass ca- ENGINEERING
pillary device JOURNAL °

) Q

S1385-8947(15)00771-8
http://dx.doi.org/10.1016/j.cej.2015.05.083
CEJ 13724

Chemical Engineering Journal

19 March 2015
22 May 2015
25 May 2015

Please cite this article as: R. Othman, G.T. Vladisavljevi¢, H.C. Hemaka Bandulasena, Z.K. Nagy, Production of

polymeric nanoparticles by micromixing in a co-flow glass capillary device, Chemical Engineering Journal (2015),
doi: http://dx.doi.org/10.1016/j.cej.2015.05.083

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.


http://dx.doi.org/10.1016/j.cej.2015.05.083
http://dx.doi.org/http://dx.doi.org/10.1016/j.cej.2015.05.083

Production of polymeric nanoparticles by micromixing in a co-flow glass
capillary device

Rahimah Othman™®", Goran T. Vladisavljevi¢*", H.C. Hemaka Bandulasena®, Zoltan K. Nagy*"

“Department of Chemical Engineering, Loughborough University, Loughborough, Leicestershire
LEII 3TU, UK

bSchool of Chemical Engineering, Purdue University, West Lafayette, IN 47907-2100, USA
“School of Bioprocess Engineering, Universiti Malaysia Perlis, Kompleks Pusat Pengajian
Jejawi 3, 02600 Arau, Perlis, Malaysia

* Corresponding author. Email address: R.Othman@Iboro.ac.uk, G.Vladisavljevic @lboro.ac.uk

ABSTRACT

Synthetic polymeric biodegradable nanoparticles were produced by micromixing combined
with nanoprecipitation in a co-flow glass capillary device consisted of coaxial assembly of glass
capillaries, fabricated by aligning a tapered-end round capillary inside a square capillary with 1
mm internal dimension. Micromixing of water and organic phase (1 wt% polylactide or
polycaprolactone dissolved in tetrahydrofuran) was modelled using a commercial software
package Comsol Multiphysics™™ and experimentally investigated using dynamic light scattering,
Nanoparticle Tracking Analysis (NTA) and in sifu microscopic observation. The organic phase
was injected through a nozzle with a diameter of 60 um at the organic-to-aqueous flow-rate
ratios ranging from 1.5 to 10. The locations at which the nanoparticles would form were
determined by using the solubility criteria of the polymer and the concentration profiles found by

numerical modelling. The convective flux of the polymer in the radial direction was 2-3 orders of
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