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Abstract

Introduction

Nerves from the parasympathetic branch are critical for the function of the glandular
tissue including salivary gland. Parasympathetic innervation influences organ
regeneration: tissue regrowth impaired after parasympathectomy in the salivary gland.
As it is difficult to treat the damaged nerves, there is a need to develop new materials
and treatment methods to treat the nerves. Zinc ions are reported to be important metal
ions in the physiological functions of the nervous system and involved in neural cell
proliferation and differentiation. Here, we aimed to study the influence and
neuroprotective role of the extracellular zinc during submandibular salivary gland (SMG)
development using ex vivo tissue culture system. Also we prepared zinc ion-containing
agarose hydrogel beads (Zn+Aga) for sustained release of zinc ion.
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Preparation of Zinc ion containing agarose hydrogel microbeads

Solution pouring through

Agarose Stainless steel sieves , DMEM/E12/PS
Powder _l or
/\ / Zn2* aqueous -
@ A solution
ele] K

W Adsorption at Bk

2 wt% A L
v S/glugg:]ose Beaker with canola oil ~ A\9arose bt(_aads 50 rpm6h

on a preparation (2500) AGA-Zn

magnetic stirrer Beads

Preparation of alginate hydrogel sheet
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Distilled CaCl, Solution
—) —
Water Gelation
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Effect of Zinc in SMG tissue development

Cell culture insert

Appl:oved by Ya}magata Univ.ersity 0.3% (w/v) 4% (w/v) (membrane culture)
Animal Experiment Committee Alginate hydrogel sheet Alginate hydrogel sheet —
(Positive control) (Negative control) —
A_ap D
y.
Submandibular
Jel : ICR pregnant mouse Salivary gland
Embryonic Day 13 (SMG)

Evaluation
Histomorphometric
Immunohistochemistry

SMG cultured on hydrogel sheet or in cell culture insert
with or without Zn?* ion containing agarose beads
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Optimization of the Zinc-ion concentration

Oh

48 h

Zn% Zn%* Zn%* Zn% --0 ymol/L 25 umol/L
0 umol/L 25 pymol/L 50 umol/L 100 pmol/L --50 pmol/L -x-100 ymol/L
6 ] —_— =
o °
g 4
S 3 K
m
2 _
1 x . i
0 —
0 1 2 3
Culture time (Day)
*:p<0.05 ; ** :p<0.01
MfasEEE A o — b kicddn g
M| — X% AW TSMGE & LT,
ZDOFER. 25 pmol/LIZF U THH

Tubb Il

X BES KV B CHHBR 22 SMGD
YETEM H ST,
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SMG cultured on 4% (w/v) hydrogel sheet

72H Tub Il staini
g § u staining 5
[] m —~
LS g 4
N £ S
3 E > 3
£s g3 .
= t g 2
=3 35
me 1

) @
R S 0
0o o Ll
T o - 0 1 2 3 4
::‘ £ Time (day) *p<0.05

c
S'® = Without Zn?* ion containing beads -e- With Zn2* ion containing beads
St

o

o

Bar; 100 pym

4%@NW?»%V@®vfPm&%&w—%i{%%%?ék%@@%
AFHIHIENS 2 EHEINTWS, L L, In2 A 42 20

(2 &Y, RIS IH & & D IR DR e E S v, e

DSMCO R ENTVERERZTHD Z & DRI,
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AR RICRIET SRR

FERICEET SR

Growth factor

)

—a—AYDETF
HREEORE

Zinc Deficiency

PI3K

HkaishE

Zinc ———>AKT pathway ——> PSG = Bi{% 7
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SMG cultured on 0.3% (w/v) hydrogel sheet

Tub lll staining

Bl JT2H

-0.3% Control
-+-1Y294002 36h
-0-LY294002 72h

0.3%
Control ‘

6 ~- Wash and replace with Zn2* ion containing beads
5
gp o4
< T
& @3
> 3
_ m 2
= ,
o
2 E c o 1
T 2ET
S o3 &3 0
] ‘—;_ﬁ g 2 0 1 2 3 4
=g 38 Time (Day)

*:p<0.05 ; ** :p<0.01
Bar:100pum

ey E P13 T —F ORR AT T A 720, SMGOFEFEIZ# L 720. 3% (w/v) T
VXL — h ETCSMGEEEEE L, PI3F T —EFHEXRITH H1LY294002 %
fEF U C 2 ORI AIER UT-, FOREE . LY294002]%SMG & Bl AZ BerffE O pf
PN L7223, dEgn OEINT XLV fE4k & BRSO L EL 3N mE L 7=,

LR
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Pathway related protein expression -
I
Wash and replace with *
- .. I
0.3% Control LY294002 Zn?* jon containing beads *
! *%*
*%
*
1
- 45000000 *%
I |

i‘t » 40000000

o

§ 35000000

0

£ __ 30000000 .

23 *

% < 25000000 —

5%

E.£ 20000000 !

E% 15000000

<

S 10000000
= 1%
¢ < 5000000
< 0 [

0.3%-Control LY294002 Wash and replace with Zn2*
ion containing beads
AKT BpAKT * 1p<0.05 ; ** :p<0.01

Bar:100pym

FEGA L 2 TOH U T TB WO CTAKTOEWRE N BE Sz, L,
LY294002 % ¥shi L 7= % > 7" L iZidphospho—-AKT (pAKT) DIEHLNBIZR S 7z
Mofe, ZOFRRND . SMCOFRAMERIZIN T, HIADOHAEIIPI3F S —F
RIS D T o7+ T DAKTDOR B Z 21T T D Z & VR STz,
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Awtz—=: "Keep it simple, focus on what
matters, and deliver meaningful results."
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AEBNOEFIEES  IECTC 119 ‘Printed Electronics’

Scope
Standardization of terminology, materials , processes, equipment,

products and health/safety/environment in the field of printed

electronics

Terminology

Materials

Equipment

Printability

Quality assessment

To produce terminology definitions for the field of printed electronics.

To develop measuring methods and evaluation methods for materials such as substrates, inks
and related materials for printed electronics.

To analyze the effectiveness of the existing methods specific to the materials of printed
electronics.

To define specific terms and to determine assessments, requirements, and specifications for
materials of printed electronics.

Standardization for printing, coating, other related equipment, tools, sub-units and parts, used
for the manufacture and evaluation of printed electronics

The measurements or requirements of both the qualities of printed patterns and the
reproducibility of printing designs as the result of interaction of printing media, inks,
substrates, and environmental conditions. Concerning process conditions for some specific
products, they would be discussed at sectional specification or blank detail specification.
Printing media includes the parts involved in printing process such as plate, cliché, blanket,
nozzle, etc., excluding inks and substrate.

The work process in this group will generate test methods and procedures for the
measurement of specified product parameters, for lifetime assessment and for reliability
testing and stressing of printed and/or flexible electronics components and products.
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Static physical properties
General
NNNNNNNNNNNNN Typical static physical properties that affect printing quality are shown in Table 1.
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Table 1 — Static physical properties of inkjet head

Propert | .. Subclause .|
Nozzle position
Nozzle layout
Shape of nozzle
Size and number of nozzles
Mounting position
Distance between print head(s) and substrate

® Registered rademark o the Intemationl Eecrotechnical Commission
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