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Halogen-Mediated Partial Oxidation of Polyvinyl
Alcohol for Tissue Engineering Purposes
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Table 1. Partial oxidation of PVA. Chemical schemes representing the reactions for PVA oxidation with
different agents.

Oxidizing Agent Chemical Reaction

2KMnO, +5 »(’\(y +6HCIO; — 5 N + 2KC10, + 2Mn(CIOy), + SH,O
o

KMnOy oH
Bry Bry+ 4’\0(H)'+ZN&HC03 —_— k\!)%zNaBﬁHzoqco,
Cla Cly+ 4’\0('4)’ +2NaHCO; —— k\g/r + 2NaCl+ H,0 +2C0;

b L+ AN oNarcO, — 4N+ Nar+ B0+ 2C0,
(o]

OH

Polymer % Oxidation % Moisture <
PVA 0.000 7.21 &
OxPVA_KMnQOy 1 0.250 + 0.03 7.59
OxPVA_KMnO,4_2 0.560 + 0.07 7.58 4
OxPVA_Bry 1 0.244 + 0.09 8.43 Q
OxPVA_Br;_2 0.576 + 0.02 9.43 E
OxPVA _Cl, 1 0.228 + 0.04 652 <
OxPVA_Cly 2 0.356 + 0.02 8.52 E
OxPVA_I,_1 0.234 + 0.05 7.86 o
OxPVA I, 2 0.490 + 0.04 7.87 |
5I
1,08, 1 E
—k— OxPVA_KMnO, %
. —A- OxPVA_Cl, o
0.8 ~ @ OxPVA_Br,
Z - B OxPVA L,
0 — s
o o O
9 0.6 !
n <
- L ] =
% g
2 o
E 04
&
0.2} s ::T
g
0.0 . . . . . . ']
00 01 02 03 04 05 06 07

PVA oxidation (%)

044

0.14

0.04

F4/80

Eofta Ewotb
2 2
S 08 Zos
@ o
2 2
06
£ gos
3 3
< 04 /" < 04
H — OXPVA_KMnO,_1 3
S 02 — OxXPVA_KMnO,_2 Fo2 — OxPVA_KMnO,_1
£ .4 2 E — OXPVA_Br,_1
Z 00 XPVAL, 200 —— OXPVA_Br, 2
1500 2000 2500 3000 3500 4000 4500 1500 2000 2500 3000 3500 4000 4500
Elution time (s)
b0v03 CD3
002 -
= <
£ al
2
©
0.01
0.004 -
o
0.00 025 050 075 1.00 0000 0025 005 0075  0.100 §
€ € !
1
<
o
1]
g
a
N ‘-
¢ &
g |
< X
,; (o)
(o]
g
|
E _N
8 2
<
&
g
s
%
(o]
_N
B
_'I‘ E
2 x
o o
(o]




RiIlGENERaZicneNdellarcantil agineranticolane




Hindawi Publishing Corporation

' Sviluppo di una protesi bio-ibrida

Volume 2014, Article ID 762189, 12 pages

http://dx.doi.org/10.1155/2014/762189 Hlndan PVA/g e I ati n a d i Wh arto n
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Elena Stocco,' Silvia Barbon,"” Daniele Dalzoppo,' Silvano Lora,” Leonardo Sartore,’ + é &?é > x

Marcella Folin,* Pier Paolo Parnigotto,"? and Claudio Grandi'

! Department of Pharmaceutical and Pharmacological Sciences, University of Padua, Via Marzolo 5, 35131 Padua, Italy
? Foundation for Biology and Regenerative Medicine, Tissue Engineering and Signaling (TES) ONLUS, Via De Sanctis 10,

Caselle di Selvazzano Dentro, 35030 Padua, Italy
? Operative Unit of Plastic Surgery, Sant’Anna Hospital, Via Ravona 20, 22020 Como, Italy é é
* Department of Biology, University of Padua, Viale Colombo 3, 35121 Padua, Italy Q

i 1.6
COIL2A1 - 127bp  ACAN .: 162bp 14

a
g 12
COL9A3 - 99bp  SOX9 178bp &
& 1.0
‘ ]
3 208
¢ COLI0AI - 144bp  HASI _zm»p & o6
Lot . il g A YA Vi SRy = 04
X200 1004m 0002 PVA X200 100pm /0005 PVAWJ 100pm. 0012 PVA+CAR A CcoMP - 132bp  HPRTI - obp 02
(a) (b) t b LR
B =z 2 = ] Z 2 Z
o a s 3 S 3
FIGURE 2: SEM investigation of PVA (a), PVA/W’s ] (b), and PVA/AC (c) scaffold surface morphology. The edge of PVA scaffold not covered § 9] 3 o =z > T
by W’s ] and AC matrix is represented in (b) and (c), respectively. Magnification: x200 (a, b, ¢); x50 (b, c). 9
Wharton's jelly Articular cartilage '
35
w30 & 120,000
g Z
E s 4
=
g 2 2 2004l 100,000
2 20 200l 2004l 200
g ®) ® (h)
g 15 ﬁ 80,000 -
i) .
g ¥
S -
;; 10 7 5 60000
F £ . -
g s Z
40,000
0 PP .
1 2 3 4 5
20,000
W) AC E
] (o ‘ N VL i
FIGURE 3: Total protein quantitation by BCA assay in decellularized £ A50U_ SOIT0003 RVA 14d N X500 Soum- 0025 _BVARWJ 14d ‘ 0
Wharton’s jelly and articular cartilage. 2 PVA  PVAIWR]  PVA/AC ol
[ 24 hours
B 7 days

W 4 days



Cell Tissuc Res (2016) 366:51-61
DOI 10.1007/s00441-016-2408-8

@ CrossMark

Sviluppo di una protesi bio-ibrida, riassorbibile, per il recupero

REGULAR ARTICLE

Autologous chondrocytes as a novel source
for neo-chondrogenesis in haemophiliacs

del danno cartilagineo focale nei pazienti affetti da
artropatia emofilica

[ 1% O PVAATS J
1% Ox PVASAC

1% Ox PVA 1% Ox PVA/W's J

1% Ox PVA/AC

120 000
W Crl
*pep0s
1,2 | Qilui 1.2 .3 . . 1 100 000
Elena Stocco ” - Silvia Barbon * - Paolo Radossi~ - Senthilkumar Rajendran -
. . . ~ . ']
Daniele Dalzoppo' - Marina Bortolami* - Andrea Bagno® - Francesca Grandi® - 3 50000
Pier Giorgio Gamba® - Pier Paolo Parnigotto” - Giuseppe Tagariello® - Claudio Grandi '~ ..E [7
» 60000
€ - @
S W d e f -E
A% = 40000 -
(RS =
JE =
e ~ 20000
i
i
1]
= nHaeCs HaeCs nHaeCs HaeCs
e nHaeCs HaeCs f mnHaeC HaeC DE}-‘ 7 Day 14
nHaeCs mHaeCs
ACAN 8
-- ‘Gpr *p(aos -----------------------------------------------------------------------------------------
COLIAT i ww 179bp K 639 v
o
COL2AT ump e 127 bp ‘9 °
o, Day 7 Day 14
COLOA3 W s 90bp &
w, nHaeCs HaeCs nHaeCs HaeCs
COL10AT ©  ww 144bp 2
[T 285 -
o 247
COMP s s 2200 g * &
HAST i - 217bp E ’ 144098 0.75 = 0.81 g
& 015 2039 0-44i 052 >
SOX9 g W 178 bp . - . = | ' & -
>
HPRT g w79 bp ACAN COL1A1 COL2A1 COL9A3  COL10A1 COMP HAS1 SOX9 (@)
X
# 84.5 % ﬂ 93.1% A 83.4% 97.5% 75.0 % o
£ £ 2 £ £ 2 a
§ 8 8 8 g <
J \ . <
.__.b_. [ d I 1 k &
CL44 PE CDTIPE CO108FITC % CD44 PE CDT73 PE CD151 FITC x
£ o]
2.7% 37% w 06% 141% 462% 14% 25% =
# 3 nl # s . 2 . i
: J 8 } 3| 3 J| § g 2
J e /) f 'Jr i k h m n o
CD4%¢ PE CD49¢ FITC CO4% PerCP Cy5.5 CD28PE

CD48c PE CD4%e FITC

CD49f PerCP Cy5.5

CD26 PE



RIGENERAZIGNEUEIMERNGINERTERCO




Toxicology and Applied Pharmacology 309 (2016) 121-128
Contents lists available at ScienceDirect

Toxicology and Applied Pharmacology

journal homepage: www.elsevier.com/locate/ytaap

&
o

ha
&

Fluorescence Intensity
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The infrapatellar fat pad and the synovial membrane:
an anatomo-functional unit
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IFP

; : ] ] Main evidence
Gross appearance/tissue A central body of white adipose tissue

organization organized in lobules characterized by
collagenic stroma Macroscopic Synovial membrane lines the posterior aspect
Presence of medial and lateral anatomy of the IFP
extensions

U . i located Synovial membrane lies beneath the IFP
Igamenium mucosum 15 loca . . . . .
9 projecting into the joint as two fringers

inferiorly
Eventually, two clefts (horizontal and Imaging In OA signal alteration in IFP, in front of the
vertical, respectively) are identifiable IFP and suprapatellar fat pad

Vascularization Superior and inferior genicular

Synovial thickening within the IFP in early OA

arteries connected by anastomosis - - . .
4 IFP opacity in radiographs is correlated with

Anastomoses with the vessels of

menisci, patellar tendon and tibial synovitis grades in MR

periosteum Histopathology  Both the IFP and synovial membrane show
Innervation Nerve fibres from the posterior tibial increase of inflammatory features

nerve

(i.e. infiltration and vascularization, thickness

Free nerve fibres within adipose . . R
P of interlobular septa and hyperplasia) in OA

lobules with corpuscles along the

interlobular septa Loss of IFP adipocytes associated with synovial
Function Biomechanical: promotes synovial fluid proliferation and subsynovial fibrosis in

distribution absorbing loads of the experimental models

k joint I .

mee jour . Molecular In end-stage OA, IFP inhibits catabolic
Biochemical: secretes proinflammatory i . B}

mediators (i.e. adipokines, biology mediators of the cartilage

interleukins) and growth factors IFP has a profibrotic effect on synovial

showing endocrine-paracrine and membrane exerted by mediators such as

autocrine-like activity on the

rostaglandin F2a
cartilage and synovial membrane P 9

Il cuscinetto adiposo infrapatellare (IFP) e la
membrana sinoviale costituiscono un’unica unita
anatomo-funzionale con un ruolo attivo
nell’innesco e nella progressione dell'osteoartrite
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Adipocyte

# Synoviocyte

e Lymphocyte

A  Vascularization FIGURE 3: S-100 immunostaining of infrapatellar fat pad (on the right) and synovial membrane (on the left) in normal subjects and in osteoarthritic

patients. Synovial membrane (a) and infrapatellar fat pad (b) of a healthy subject. Synovial membrane (c) and infrapatellar fat pad (d) of an
== Fibrosis osteoarthritic patient. In both tissue samples from OA patients immunostaining highlighted an increase of nervous fiber compared to controls.
L Pain Original magnification 20X.
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Figure 3. Scaffolds from human radial artery and umbilical cord Wharton's jelly. Hematoxylin/eosin

ining (A) and ission electron microscope micrograph (B) of decellularized radial artery.
Ultrastructural appearance at electron scanning microscope of Wharton's jelly scaffold before (C) and
24 h after SHISY-5Y cells seeding (D) (unpublished data). Wharton's jelly was decellularized,
homogenaled, and lyophilized according the experience of our group. Scale bars: (A), 100 pm;
(B), 1 pm; (C), 5 pm; and (D), 10 um.
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Figure 2. Dy ized human matrices. {

microscope image of an articular cartilage scaffold before (A) and 14 days after primary human
chondrocyles seeding (B). Human cartilage was i and il
according to the experience of our group. Scanning (C) and transmission (D) electron microscope

micrographs of decellularized skeletal muscle. Hematoxylin/eosin staining (E) and scanning
electron omentum. Scale bars: (AF), 50 jun;
(B,C), 10 pm; (D), 1 pm; (E), 100 pum.
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Tigure 6: Immunohistochemical characterization of explants. Localization of cells positive to desmin ((a)-(c)), a-SMA ((d)-(f)), and
MNF116 ((g)-(i)) in OxPVA, wW/OxPVA, and hW/OxPVA samples at 12 weeks from surgery. Moderate anti-desmin and anti-a-SMA
immunoreaction (black arrows) is recognizable in the outer layers of the tissue surrounding the wW/OxPVA and hW/OxPVA scaffolds,
indicating myofibroblastic and/or smooth muscle cell differentiation. Conversely, such positive staining is absent (desmin) or scant (a-
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surrounding the wW/OxPVA and hW/OxPVA scaffolds (black arrows) (scale bar: ((a)-(f)) 100 gm; ((g)-(1)) 20 um).



SangUuERERTENCOICOmMENOnteEdITcelltesstaminall
ESCalinldmIGIeUICo



Tissue Eng Regen Med (2021) 18(3):411-427
https://doi.org/10.1007/s13770-021-00330-7

Online ISSN 2212-5469 TEB" ")
P Bw8 U8 ¥ Checkfor

updates

ORIGINAL ARTICLE

Growth and Differentiation of Circulating Stem Cells After
Extensive Ex Vivo Expansion

Silvia Barbon'? - Senthilkumar Rajendran® - Thomas Bertalot® - Monica Piccione” -

Marco Gasparella® - Pier Paolo Parnigotto®( - Rosa Di Liddo” - Maria '

o

N

Diluted
O©o 00|« bli)zde <« Plasma

o@ (o)

(P.D.L)

Population Doubling Level JJ
w

[
3

o
© 0 O <« Mononuclear cells -
(o) ? Fraction 7

Centrifuge <« Ficoll c
Ficoll
w0 OO . Erythrocytes and CD90 Pluripotency
U oOo Granulocytes l 73% gene
. : f NANOG
il OCT4

108 Yo . NG2 REX1
0,

A0 o
» ) - TERT
" il s P L w - T * ” Lo . e e KLF4

HLA-DR  CD14 CD45 o

T 0% | . o%w | .| 0% i

e ' <l g, I NOTCH
| * ™ T ] o ’ P ) ’:‘w 10 - T ) STAT3

Generation

Fold
increase
(z-Act)

1528 £ 01

3.15+0.28
1.12+£0.14
2.29+0.20
22150516
245+0.19
1.39£0.09
3.91+0.45
3.30+0.21

27

31

SPARC D,,-

Relative expression

&
2
& <@ o@\’v

*

Control  Treated
cells



Tissue Eng Regen Med (2021) 18(3):411-427 Online ISSN 2212-5469 TEHM q

https://doi.org/10.1007/s13770-021-00330-7 A D Undifereniated sy - 4 s
ORIGINAL ARTICLE | T e [ e
MYOG | (S . - - 4 50 kDa 2 A \ |
. £ , Y

A T A FIM
MHC ) Ow 250 kDa | M |, \\_-. Lg% | 1S
Growth and Differentiation of Circulating Stem Cells After ol e

uluaboApy

uieyn AaeaH uisoAp

. . . GAPDH ISR o= Qp@PIN 37 kDa d| T ol *T T 8
Extensive Ex Vivo Expansion a I Wi ™ I S I I B
= = ® o N ~ ¥ < o ¢ { g ,*
EEOF BF GE £ ) /| l
Silvia Barbon'? - Senthilkumar Rajendran3 - Thomas Bertalot® - Monica Piccione® - Q © k! h 7 Vi t
Marco Gasparella® - Pier Paolo Parnigotto®(® + Rosa Di Liddo® - Maria Teresa Conconi® @ “
Subconfl N C7 T t15.2 150.3%)] | 162.9%
. Confl 7 1 <1 : o
A _TBB3  MAP2  TH g Undiff C7 T7  T14 B opiw. |H  Bow 3 i ‘a g
0% 38.5%+1.0 26.8%+0.7 62 kDa » - o ey TH .g ET13 W4 \ .’.1 I\
n 15 * . o n
= o o E i " : g
W s ol i o =\
L=l A A | o | 56 Da - S —— S0 RN - E
S | - N « A NSE : N =
[ o | ol 47 kDa » [0 , Zos| | [\ S\
wow T ow e o o w & o 55kDa [ y TBB3 ¢, Nk IR
_  eer— ' MYOG MHC
98.8%10.6| |  94.3%10. 6 ‘ 88.2%+0.7
ol 36 kDa - N /.~ DH &
S¢ i | | |} & s B
s ‘ “ ' 25 8T 100
<" | w| | e Cundiff @ T7 ES
| ) |/ 2 20 BEc7 MT4 ag ®
< - bt e T o8 o0
! Log N b ¥ C ' g g * 5 < o (d - G o o
gy ] S p—— a 1.5 ,_[_. g g 40 z i ; i f; i
e 89.5%+1.1 96.4%+0.9 x.«‘ 96.9%+0.8 5 EE i g 8 8 < 8 3’,
Cf e | ' L A 9 1.0 0 P S T
= g I'\ "N ',g Undifferentiated 3 days 7 days 14 days
\ [ 0 .05
% | o RY | & M co7s  McCD105
e S T e 0 . -
AL 1tog FL1Log t Log TBB3
- A B° cra
T >
= ) C14
- a g 14
<
= =
E . ®
2 2.
10( 3
’d
< 2
= g’
w
c7 17 C14 T14 l
Time points | ) ) ) _\\,‘_‘

Musashi NCAM NESTIN NeuN NF TH DAT " Wavelength (nm)



Rosa Di Liddo'?

International Journal of Nanomedicine Dove Paola Aguiari
Silvia Barbon'?
) ORIGINAL RESEARCH IE;;";Z?;;?.'MI 2
Nanopatterned acellular valve conduits drive the Sanin Sehrankd
. . . Laura lop?
commitment of blood-derived multipotent cells Nessandro Gandsgii

Pier Paolo Parnigotto?
Maria Teresa Conconi'?
Gino Gerosa?®

ACTIN

A | B E

Antigen % positive cells £ SD

CD34 24.1x1.5

CD44 97.612.6 ce #

CD45 ND pCMC/AVL pCMC/AVL
CDS90 8.9+1.2

CD105 ND
CD106  21.5+29
CD133 16403
CXCR4 ND
SLA-DR 13.1%1.2

Short-term cultures

XSO0 gm 0032 PMM

O
O
T

® 25 Antigen % positive cells + SD
g ® o CD34  98#13
= E_ CD44  953%15 < Ui G ;
9 o D 15] reteameptiegopt CD45  ND R ST e
E =2 CD90  4.1:08 ‘ i : ~- jow X1,000 10ym - 0031 PM28d
e S £ 10 CD105 ND
) 5] CD106  234%17
5 Q 5 CD133  1.0:02
- CXCR4 ND
0 T T T T T T T T
8 12 16 20 24 28 32 36 SLA-DR 9.8:14

Generation #

X000 Spm  0odp ‘A ’ 2S00 Spm  0MS PMISH

@

X4,000  10pm 0039 AM3Sd ' /- 10um (044> PM350

pCMC/AVL pCMC/PVL




Received: 13 April 2017 | Revised: 4 April 2018 Accepted: 1 June 2018

DQI: 10.1002/term.2713

RESEARCH ARTICLE WILEY

Biofabrication of a novel leukocyte-fibrin-platelet membrane as
a cells and growth factors delivery platform for tissue
engineering applications

Silvia Barbon™?* | Elena Stocco™?* | Francesca Grandi® | Senthilkumar Rajendran1 I
Alessio Borean® | Ivan Pirola® | Stefano Capelli4 | Andrea Balgm:)5 | Regina Tavano® |
Martina Contran’ | Veronica Macchi’ | Raffaele De Caro’ | Pier Paolo Parnigotto? |

Andrea Porzionato’* | Claudio Grandi* @

TABLE1 Hemocomponent specific composition

Leukocyte-platelet
concentrate (CLP) /  Leukocyte-platelet Leukocyte-fibrin-platelet  Enrichment (f)
Control cryoprecipitat concentrate (CLP-M)  Supernatant  membrane (LFPm) factor --
Platelets (x10%/l) 2646+ 04 4022+ 1481" 1969 + 608° 342+124 8392 £ 3689 37
Wite blood cells 90+35 814 +29° 39 +15% 034+019  159.2 + 6357 17.7 —
(WBCs; x10%pl)
Mononucleated cells 25£07 63.1%19.3" 30.1 = 12.6% 023+009  1241%580 49.6
(MNCs; x10%ul) .‘
Lymphocytes (x10%/ul) 1906 477 £19.6" 233+ 12.9¢ 0.18 +0.07 963 %582 50.7
Monocytes (10°/ul) 0601 154175 68+37° 0.04 £ 0.05 27.8+153 463 -
Neutrophils (x10°/pl) 6333 17.0 + 154° 84+71*% 010 +0.17 3264273 5.2
CD34" cells (cells/ul) nd. 825171 47.14 £ 9.8% nd. 1980 = 41.0 nd. PDGF-BB i
Fibrinogen (mg/dl) 3145+ 752 1572 376" 8578+ 1978° nd. 3,774 £ 902 120 " @ = (b) . 1 H
2 “ T 0d 4d 7ad 14d 21d
2 - = NANOG | —
N e B 0 - ' ' ‘ | ! _
N ol [ 2 4 6 8 -2 -1 0 1 2
1.0 1.0 -
o ) | — A

(a) (b) Relative gene expression (Log,,)
08 VEGF (g)
— . .
S |os @ o o
- 05 ~ i . //// 47 83% 8.98% 11.43% 16,82%
~ | 04 £ - { | o0
" | } ) . // ,f ‘ o
% 02 ‘ s g
1 @
00 00 'wm !
IL-10 :
0 100 200 0 100 200 w i o ” s b e
- ) 99.91% 20.86% 2231% 13.99% 30.17%
Strain (%) o X y =
T vl o
0.004 200 06 oue . ¥ 3
(©) 180 (d)_l_ (&l ) ous : U U D ) o | 2
— 1
. 0.003 E . 04 % ol |j [ Ij N ) ) { &
% 0.002 .\"“0 % TNFa 3 oy o nre
o0t I | I 02 ) e cD44 co73 cD34 conz co31
0.000 100 00 : oo
Day 0 Day 14 Day 0 Day 14 Day 0 Day 14 o aso

crl 0d  4d 7d 14d 21d 0d 4d 7d  14d  21d



International Journal of

“
Molecular Sciences m\D\Py

Review

Platelet-Rich Fibrin Scaffolds for Cartilage and
Tendon Regenerative Medicine: From Bench

to Bedside

Silvia Barbon 12, Elena Stocco 12, Veronica Macchi 12, Martina Contran !, Francesca Grandi 3,
Alessio Borean #, Pier Paolo Parnigotto 5, Andrea Porzionato "2* and Raffaele De Caro 12

1

Department of Neuroscience, Section of Human Anatomy, University of Padova, Via A. Gabelli 65,
35121 Padova, Italy; silvia.barbon@yahoo.it (5.B.); elena.stocco@gmail.com (E.S.);
veronica.macchi@unipd.it (V.M.); martina.contran@gmail.com (M.C.); raffaele.decaro@unipd.it (R.D.C.)

2 LifeLab Program, Consorzio per la Ricerca Sanitaria (CORIS), Veneto Region, Via N. Giustiniani 2,

35128 Padova, Italy
3 Complex Operative Unit—Pediatric Surgery, Hospital of Bolzano, Via L. Bohler 5, 39100 Bolzano, Italy;

francesca.grandi7825@gmail.com
4 Department of Inmunohematology and Transfusion Medicine, San Martino Hospital, 32100 Belluno, Italy;

alessio.borean@ulss.belluno.it
5 Foundation for Biology and Regenerative Medicine, Tissue Engineering and Signaling (T.E.S.) Onlus,

35131 Padua, Italy; pierpaolo.parnigotto@unipd.it
*  Correspondence: andrea.porzionato@unipd.it; Tel.: +39-049-8272314; Fax: +39-049-8272328

Withdrawal of
(+) patient venous blood 2
An ulants
(b)
‘é Centrifugation
E— -
e o PPP
PPP 2nd Doy PRF NO
centrifugation ACTIVATION
ACTIVATION PRP -
Liquid Gel

PRP PRF
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