Accepted Manuscript

Parameters affecting the enhanced permeability and retention effect: the need for
patient selection

Az Alddien Natfji, Divyashree Ravishankar, Helen M.l. Osborn, Francesca Greco

PII: S0022-3549(17)30489-6
DOI: 10.1016/j.xphs.2017.06.019
Reference: XPHS 862

To appearin:  Journal of Pharmaceutical Sciences

Received Date: 20 December 2016
Revised Date: 3 May 2017
Accepted Date: 9 June 2017

Please cite this article as: Natfji AA, Ravishankar D, Osborn HMI, Greco F, Parameters affecting the
enhanced permeability and retention effect: the need for patient selection, Journal of Pharmaceutical
Sciences (2017), doi: 10.1016/j.xphs.2017.06.019.

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.xphs.2017.06.019

Parameter s affecting the enhanced per meability and retention effect:
the need for patient selection

Az Alddien Natfji, Divyashree Ravishankar, Helen M. |. Osborn, Francesca Greco®
Reading School of Pharmacy, University of Readifhjteknights, Reading, RG6 6AD, UK.

Abstract: The enhanced permeability and retention (EPR) effeastitutes the
rationale by which nanotechnologies selectivelgeadrugs to tumors. Despite
promising pre-clinical and clinical results, thésehnologies have, in our view,
underachieved compared to their potential, possibf/to a suboptimal
exploitation of the EPR effect. Here, we have sysiecally analyzed clinical data
to identify key parameters affecting the extenthef EPR effect. An analysis of 17
clinical studies showed that the magnitude of tR&Eeffect was varied and was
influenced by tumor type and size. Pancreatic,rgdboeast, and stomach cancers
showed the highest levels of accumulation of namboees. Tumor size also had
an effect on the accumulation of nanomedicined) aitge size tumors having
higher accumulation than both medium- and verydagsized tumors. However,
medium tumors had the highest percentage of ca6884 of patients) with
evidence of the EPR effect. Moreover, tumor pednisangiogenesis,
inflammation in tumor tissues, and other factos® @merged as additional
parameters that might affect the accumulation abnaedicines into tumors. At
the end of the commentary, we propose two stratdgradentification of suitable
patient sub-populations, with respect to the EREcefin order to maximize
therapeutic outcome.
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INTRODUCTION

In the 1980s, Maeda and his group reported fofitkietime that a polymer-protein
conjugate (a conjugate of styrene maleic anhydieneocarzinostatin,
SMANCS) accumulated preferentially in tumorEhey attributed this
phenomenon to the combination of increased extedias(enhanced
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