Accepted Manuscript

Title: Experimental analysis of inter- and intra-batch variation
of granule porosity, stiffness and dissolution rate

Authors: David Smrcka, Veronika Lesakova, Jifi Dohnal,

Zden&k Grof, Frantiek St&panek ( (Chen€
PII: S0263-8762(18)30079-0

DOI: https://doi.org/10.1016/j.cherd.2018.02.014

Reference: CHERD 3043

To appear in:

Received date: 30-9-2017
Revised date: 9-1-2018
Accepted date: 6-2-2018

Please cite this article as: Smrcka, David, Lesakova, Veronika, Dohnal, Jifi, Grof,
Zdenék, Stépanek, Frantisek, Experimental analysis of inter- and intra-batch variation
of granule porosity, stiffness and dissolution rate.Chemical Engineering Research and
Design https://doi.org/10.1016/j.cherd.2018.02.014

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.cherd.2018.02.014
https://doi.org/10.1016/j.cherd.2018.02.014

Experimental analysis of inter- and intra-batch variation of granule porosity, stiffness and
dissolution rate

David Smréka®?, Veronika Lesakova!, Jiti Dohnal?, Zdenék Grof®, Frantisek Stépanek™”

!Department of Chemical Engineering, University of Chemistry and Technology Prague, Technicka 3,
166 28 Praha 6, Czech Republic

2Zentiva k.s., U Kabelovny 130, 102 00 Praha 10, Czech Republic
“Corresponding author. E-mail: Frantisek.Stepanek@vscht.cz; Tel.: +420 220 443 236.

Graphical abstract

Scans Inner structure Compression tests Dissolution tests

80

y=183.79x - 1.4845

Fr=0.26 Fr=1.63

0 0.1 0.2
Displacement [mm]

Granules

Dissolved API [-]

y=51841x-6.4118

(] 10 20

= / 30 40 50 60
T4 | / t [min]
g

0 0.1 0.2
Displacement [mm]

Highlights

Pharmaceutical granules were produced at laboratory and manufacturing scale for a range of
Froude numbers

e X-ray micro CT analysis reveals surprising intra-batch diversity of granule structures

e Structure-property relationships were established for stiffness and dissolution at inter- and

intra-batch level

o Novel coupled experiments were performed, relating individual granule structure with single

granule dissolution curve
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