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Results

Introduction

Polymer-Directed Enzyme Prodrug Therapy (PDEPT) uses enzymes
artificially introduced into the body to convert prodrugs into active drugs in
specific tissues [1]. It is a new promising strategy for tumor targeting through
enzymatic accumulation at the cancer site, guided by a polymer. PDEPT
has great potential to overcome common secondary effects associated with
current cancer treatments.
Horseradish Peroxidase (HRP), a naturally found enzyme, can activate a
common plant hormone, Indole 3-Acetic Acid (IAA), to form radical
species that can damage cancerous cells [2]. Four-armed Polycaprolactone
(PCL) is a synthetic, biodegradable and biocompatible polymer that can be
used as the delivery matrix. PCL-HRP nanoparticles can be created to be
effectively delivered to the tumor site due to the EPR effect and achieve the
wanted targeted cytotoxicity (Fig. 1).
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Table 1. PCL molecular weight and polydispersity
index measured by GPC

Mn (Da)

24,730

Mw (Da)

30,794

PdI

1.25

The ester carbonyl and aliphatic groups
of star-shaped PCL are represented in
peaks at 1728 cm-1 and 2866 and 2945
cm-1, respectively (Fig. 2).
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Figure 2. Chemical characterization of PCL 20 kDa
polymer using Fourier-Transform Infrared Spectroscopy.
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Figure 1. Polymer-Directed Enzyme Prodrug Therapy (PDEPT) mechanism.
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Development of nanometric polymeric vehicles based on Poly (εCaprolactone) carrying horseradish peroxidase for their potential use in
directed enzyme therapy.
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Figure 3. PCL-HRP nanoparticle’s size distribution and
polydispersity index measured by DLS.

Through the Scanning
Electron Microscope, it
was possible to observe
PCL-HRP nanoparticles’
shape and organization
space (Fig. 4).
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2. PCL activation with CDI and conjugation with HRP simultaneously
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Figure 4. SEM images
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3. Nanoparticle synthesis from PCL-HRP conjugate
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HRP’s activity in the conjugate
and nanoparticles was lower in
comparison to the soluble enzyme
(Table 2). The conjugation and
nanoprecipitation processes affect
the enzymatic activity.

PCL-HRP NPs resulting size was
153.70 nm, with a PdI of 0.179
(Fig. 3).

1. Synthesis of star-shaped polycaprolactone polymers
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The resulting molecular weight for the
synthesized PCL approximated the
expected value (Table 1). The PdI=1.25
evidenced the homogeneity of the
polymeric sample.
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Star-shaped PCL 20 kDa polymer was successfully synthesized and conjugated
to HRP using the CDI chemistry. PCL-HRP conjugate-based nanoparticles
were obtained, showing the desired size and exhibiting HRP’s enzymatic
activity. These nanometric structures have great potential for the development
of a PDEPT strategy as a novel cancer therapy.
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