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INTRODUCTION

—

Antimicrobial peptides (AMPs) are widely distributed through the plant and animal kingdoms playing a central role in the evolution of superior organisms. AMPs implication in the treatment of infectious
diseases is highly recognized, and, unlike commercially available antibacterial drugs readily circumvented by bacteria, the resistance to them is surprisingly doubtful [1]. AMPs can be efficacious in
eosinophilic esophagitis and inflammatory bowel diseases (IBD), often provoked by intestinal microbiota imbalance, whose main symptoms include inflammation, severe pain, loss of barrier functions, and
susceptibility to infections [2]. A small peptide with sequence Ser-Asn-Ala (SNA) showed moderate antibacterial activity against both Gram-positive and negative bacteria [3]. However, SNA like other small
AMPs, has shortcomings such as enzymatic degradation, physical and chemical instabilities, and short half-life, hampering its applicability as therapeutics. To overcome these drawbacks, in this work, we
reported the lipidation of a series of SNA analogues, obtained by using different combinations of D-, and L-aminoacids. On one hand, this strategy is aimed to increase the stability as well as the

{ LIPO-PEPTIDES PREPARATION |

Lipo-derivatives of SNA (MPD_02-09) have been prepared by standard solution phase peptide
synthesis and were used as starting material to produce supramolecular hydrogels (MPDh_02-09).
The procedure is reported in Scheme 1.
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Scheme 1. General preparation scheme for lipo-peptides MPD_02-09.
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IN VITRO CITOTOXICITY AND BIOLOGICAL ASSAYS

{

a) - Caco2 100 = ueaes 10 determine the effect of
2 100 = 1P00s :: = wooe MPD_02-09 lipo-peptides, the

- ML) MTT assays on Caco-2 a) and
= S ﬂ HaCaT b) cells were used. The
R . R EN Py results reported in Fig. 6
concentration (ngfal) panels a) and b) showed a % of

b) 150, . o cell viability comparable with
=) DMSO " = woos those of untreated cells at 1

100 B MPDO3

1 MPDO8

@
&
Z 40
50 g
20_ -
WE

0-
10 pg/mL 6 18

: o =" and 10 ug/mL concentrations.
MPD_02-09 showed wound
dressing properties after 48h
and 18h of incubation when
assessed on Caco-2 and HaCat

respectively.

% viable cells

24

1 pg/mL 100 pgimL
Time (h)
concentration (ng/mL)

c)

150+
B MPD_03 h

B MPD_08 h

-

o

o
1

§ o] Antimicrobial assays on H.
) Pylori, C. Difficile, and F
" & e s Nucleatum  revealed MIC
A o0 & ]
¢
Fig. 6. MTT assay (on the left) and wound healing assay on Caco-2 cells; a) MTT values ranging from 2 and 128
assay (on the left) and wound healing assay on HaCaT cells; MIC values on H. ug/mL.

antimicrobial activity of SNA, on the other hand, to obtain self-assembly lipo-peptides able to arrange into ordered supramolecular structures (hydrogels) as a platform for drug delivery [4].

{ LIPO-PEPTIDE-BASED HYDROGEL PREPARATION .|

MPD_02-09 hydrogels were

prepared by dispersing the exact o OH
amounts of lipo-peptides to WH}\(“%H%C’H
obtain 4 and 8mM final OHkO 7y

concentrations in PBS (150 mM, i —

pH 7.4) and heating to 80 °C
allowing  the  solubilization.
Hydrogels with CGC from 4-8
mM and surface tension ranging
from 46 to 65 mMN/m were
obtained after cooling down to
room temperature (Fig. 1).
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Fig. 1. MPDA preparation.

MORPHOLOGICAL ANALYSIS |

To characterize MPD_02-09
morphology, AFM analysis have
been carried out. It was found that
4-8 mM lipo-peptides formed long
nanofibers with an average
diameter from 73 to 120 nm.

In Fig. 4 the AFM morphology of
MPD_03 and MPD_08 is shown.
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Fig. 4. AFM images of MPD_03 a) and MPD_08 b).

IN VITRO RELEASE STUDIES |

In vitro release studies were performed
in using a Franz Cell device equipped
with a cellulose membrane (cut-off
12400 Da) in 150 mM PBS buffer pH 7.4
enriched with 25% Ethanol at 37 + 2°C.
The result indicates an initial small burst
release followed by a continuous release
which provides approximately 13% of
the entrapped budesonide as shown in
Fig. 5. These results suggest that drug-
loaded MPDs hydrogel provides a
continuous release within 24 h.
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Fig. 5. Release profile of budesonide in 150 mM PBS buffer pH 7.4, 25 % ethanol.
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Pylori, C. Difficile, and F. Nucleatum for MPD_03 and MPD_08.
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We proposed our MPDh platform as mucoadhesive gels designed for the controlled release of
budesonide. This “sticky steroid” could represent a therapeutic option for eosinophilic esophagitis
and inflammatory bowel diseases. The use of oral viscous media as delivery platforms of anti-
inflammatory drugs, endorsed with antibacterial activity will be further evaluated in vivo animal

model of gastrointestinal pathologies.
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Fourier Transform Infrared (FTIR)
was used to examine the
structure and the conformation
of MPD_03 and MPD_08 lipo-
peptides (Fig. 7).

FTIR ANALYSIS |
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Fig. 7. FTIR of MPD_03 (black line) and MPD_08 (red line).

CONCLUSIONS AND FUTURE PERSPECTIVE |
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