Accepted Manuscript

Advanced
DRUG DELIVERY

Reviews

Supercritical carbon dioxide-based technologies for the
production of drug nanoparticles/nanocrystals — A comprehensive
review

Luis Padrela, Miguel A. Rodrigues, Andreia Duarte, Ana M.A.
Dias, Mara E.M. Braga, Herminio C. de Sousa

PII: S0169-409X(18)30176-5

DOLI: doi:10.1016/j.addr.2018.07.010
Reference: ADR 13345

To appear in: Advanced Drug Delivery Reviews
Received date: 30 April 2018

Revised date: 2 July 2018

Accepted date: 10 July 2018

Please cite this article as: Luis Padrela, Miguel A. Rodrigues, Andreia Duarte, Ana
M.A. Dias, Mara E.M. Braga, Herminio C. de Sousa , Supercritical carbon dioxide-based
technologies for the production of drug nanoparticles/nanocrystals — A comprehensive
review. Adr (2018), doi:10.1016/j.addr.2018.07.010

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.addr.2018.07.010
https://doi.org/10.1016/j.addr.2018.07.010

Supercritical carbon dioxide-based technologies for the production of

drug nanoparticles/nanocrystals — a comprehensive review

Lufs Padrela®, Miguel A. Rodrigues®, Andreia Duarte®, Ana M.A. Dias’, Mara E.M.

Braga®, Herminio C. de Sousa®"

“Synthesis & Solid State Pharmaceutical Centre (SSPC), Department of Chemical
Sciences, Bernal Institute, University of Limerick, Limerick, Ireland.
"Centro de Quimica Estrutural and Department of Chemical Engineering, Instituto
Superior Técnico, Universidade de Lisboa, Av. Rovisco Pais, 1049-001 Lisboa,
Portugal.

‘CIEPQPF, Department of Chemical Engineering, University of Coimbra, Pélo I1-
Pinhal de Marrocos, Rua Silvio Lima, 3030-790 Coimbra, Portugal.

*Corresponding author: Tel.: +351 239798700; Fax: +351 239798703; E-mail address:

hsousa@eq.uc.pt (Herminio C. de Sousa).
Abstract (3572 characters, with spaces)

Low drug bioavailability, which is mostly a result of poor aqueous drug solubilities and
of inadequate drug dissolution rates, is one of the most significant challenges that
pharmaceutical companies are currently facing, since this may limit the therapeutic
efficacy of marketed drugs, or even result in the discard of potential highly effective
drug candidates during developmental stages. Two of the main approaches that have
been implemented in recent years to overcome poor drug solubility/dissolution issues
have frequently involved drug particle size reduction (i.e., micronization/nanonization)
and/or the modification of some of the physicochemical and structural properties of
poorly water soluble drugs. A large number of particle engineering methodologies have
been developed, tested, and applied in the synthesis and control of particle size/particle-
size distributions, crystallinities, and polymorphic purities of drug micro- and nano-
particles/crystals. In recent years pharmaceutical processing using supercritical fluids

(SCF), in general, and supercritical carbon dioxide (scCOy), in particular, have attracted
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