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Laboratory of Bioinspired Materials: One of the Main Italian centers for biomaterials
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Figure 7. Distribution of the main research Ttalian centers for biomaterial production and testing.




Tissue engineering has emerged as an alternative to grafting approaches by designing and
producing scaffolds that aim to mimic the architecture and the function of the extracellular
matrix

Biomimetic approach
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Our Work Just Published in Top Chemical journal
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Accepted Article

Title: Elastin-Hyaluronan Bioconjugate as Bioactive Component in
Electrospun Scaffolds

Authors: Antonio Laezza, Antonietta Pepe, and Brigida Bochicchio

This manuscript has been accepted after peer review and appears as an
Accepted Article online prior to editing, proofing, and formal publication
of the final Version of Record (VoR). The VoR will be published online
in Early View as soon as possible and may be different to this Accepted
Article as a result of editing. Readers should obtain the VoR from the
journal website shown below when it is published to ensure accuracy of
information. The authors are responsible for the content of this Accepted
Article.

To be cited as: Chem. Eur. J. 2022, €202201959

Link to VoR: https://doi.org/10.1002/chem 202201959




HYALURONIC ACID-MW

= O-HA, HA oligosaccaride;

= MMW-HA, HA (MW ~ 250-1000 kDa);
= HMW-HA, HA (MW ~ 1000-6000 kDa);
= vHMW-HA, HA (MW > 6000 kDa).

MMW-HA (186.0 kDa) by Altergon Italia




HYALURONIC ACID-MW
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1-ethyl-3-[3-(dimetilamine)-pr
opyl]-carboimmide

HYALURONIC ACID Chemical Modifications
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Elastin-Hyaluronan Bioconjugate: Solid Phase Peptide Synthesis (Technique 2)
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Elastin-Hyaluronan Bioconjugate as Bioactive Component in

Peptide 302-322
(part of domains 17-18) %

B. Bochicchio et al. The FEBS Journal, Volume: 288, Issue: 13, Pages: 4024-4038



Elastin-Hyaluronan Bioconjugate: Solid Phase Peptide Synthesis (Technique 2)

Fmoc—-SPPS
Y

- v II
FmocHN- L.-O . X = Fmoc-CAAAAAAAAAAKAAKYGAAAGL— L O ,
L = Rink amide linker b
'
Ac-CAAAAAAAAAAKAAKYGAAAGL-NH,
1

Scheme 1. Fmoc-SPPS synthesis of peptide 1. (a) 1) 20% Piperidine, DMF,
RT; 11) Fmoc-AA:HBTU:HOBT: DIPEA, 5:5:5:10, RT, DMF, temperature; 1i1)
Ac,0, DIPEA, DMF, RT; (b) 1) 20% Piperidine, DMF, RT; 11) Ac,O, DIPEA,
DMF, RT; i11) 94% TFA, 2.5% EDT, 2.5% H20, 1% TIS, RT, 1.5 h, yield 87%.



Elastin-Hyaluronan Bioconjugate: click chemistry

COO'Na’.
AN Hoom ~/amom
2: X=COO'Na* or /U‘N’\/O\(K

y
b ﬂmom

AcNH
3: X=COO'Na" or

O NH,
)Lu/\,OTA, S \/ﬁ’ AAAAAAAAAAKAAKY GAAAGLNH,

Scheme 2. Semi-synthesis of polysaccharide 3 . (a) 2-AEMA*HCI, EDC, s-
NHS, H,O, RT, pH = 6.8, overnight, yield 98%, DS = 0.18; (b) 1, TCEP-HCI,
H20 RT H =8.9. 2d. vield = 67%. DS = 1.0




Elastin-Hyaluronan Bioconjugate Characterization: NMR (Technique 2)
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Elastin-Hyaluronan Bioconjugate charaterization: ATR-FTIR (Technique 3)
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Figure 2. ATR spectra of HA (black), polysaccharide 2 (MAHA,
red), peptide 1 (EL, purple), and polysaccharide 3, (ELHA,
blue). N-H stretching vibration band (gray star), ester C=0
stretching vibration (blue star), amide C=0O stretching vibration

(orange star), amide C-N stretching vibration (green star), C-H,
bending vibration (black star).




Elastin-Hyaluronan Bioconjugate characterization: CD (Technique 4)
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Temperature-dependent CD spectra in PBS solution of: A) peptide 1, B) HA, C) polysaccharide 3,
(ELHA) recorded at 273 K (black), 298 K (red), 310 K (blue), 333 K (purple).



Elastin-Hyaluronan Bioconiugate: electroseun scaffolds SScannin Electron Microscoex Technigue 5!

Figure 4. SEM images of electrospun scaffolds. P (A), HP
(B), MHP (C), and EHP (D); (bar: 20 pm).



Elastin-Hyaluronan Biocon'lugate: MTS cells assay and absence of citotoxicitx
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Figure 5. Histogram of average fibers diameter for P, HP, MHP, and EHP electrospun scaffolds



HYALURONIC ACID and alpha-aminoacids: (3 years Laurea)
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HYALURONIC ACID and glycine: bioconjugation

-+
O Na
HO
O
~o o Ho 0 o
HO
OH NH
o:%

CH,

o}
!/U\ /\ KU\OH
NH HO
O
fit*efn.?gﬁf \f ZhoiprT o wilied

o= o=l

CH, CH,;




Glycine-Hyaluronan Bioconjugate Characterization: NMR (Technique 2)
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BIOCONJUGATION OF HA WITH Gly-OEt
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HYDROLYSIS OF Gly-OEt

0
1. NaOH, pH 11
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'H-NMR
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'H-NMR
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