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: 3D culturing of tumor cells is thought to have all the

characteristics of living tumor tissue, such as cells that
are closely arranged, hypoxic cell fractions, heterogeneity
and tumor proliferation. To establish the cancer research
platform, we chose Gellan gum (microorganism
polysaccharide) as the substrate and co-culture with cancer
cell to form 3D tumor spheroids. Gellan-ADH/Gellan-CDI and
Gellan-ADH/PEG-diNHS hydrogels are developed with the
principle analogous to that of AB glue. This hydrogel
forming system not only has mechanical properties that can
be regulated, but can also merger carcinogenic factors or
drugs for studying the molecular mechanisms or treatment
policy of cancer.

To develop a faster, nontoxic and covalent cross-linking
method for constructing 3D Gellan gum hydrogels. Gellan gum
will graft with adipic acid dihydrazide (Gellan-ADH) and
another polymer chain as like Gellan-CDI (1,1 ‘-
Carbonyldiimidazole) or PEG-diNHS also be synthesized by a
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variety of methods. Gellan-CDI or PEG-diNHS can interact
with primary amines of Gellan-ADH to form amide bond
resulting in the formation of hydrogels. Gellan gum-based
hydrogels with different Young s modulus can be controled
by adjusting the Gellan-ADH/Gellan-CDI mole ratios or the
molecular weight of PEG. Further study, we evaluated the
effects of hydrogel Young’ s modulus on RhoA/ROCK and
calcineurin/NFATc signaling during oral carcinogenesis and
progression.

Additionally, to chang clioquinol delivery method for
improved oral cancer treatment, we use Gellan gum as drug
carrier for clioquinol and study its release kinetics in
vitro. We also prepare Gellan gum-clioquinol therapeutic
patche for oral cancer. The patche is anticipated to
protect the wounds caused by tumor excision and terminate
cancer cells reproduction in oral cancer patients. The
combination of biomedical material development and cancer
research described in this project is a novel concept, and
1s valuable in both basic research and applied research.

Gellan gum, signal transduction, oral cancer
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Abstract

3D culturing of tumor cells is thought to have all the characteristics of living tumor tissue, such as cells that
are closely arranged, hypoxic cell fractions, heterogeneity and tumor proliferation. To establish the cancer
research platform, we chose Gellan gum (microorganism polysaccharide) as the substrate and co-culture with
cancer cell to form 3D tumor spheroids. Gellan-ADH/Gellan-CDI and Gellan-ADH/PEG-diNHS hydrogels are
developed with the principle analogous to that of AB glue. This hydrogel forming system not only has
mechanical properties that can be regulated, but can also merger carcinogenic factors or drugs for studying the
molecular mechanisms or treatment policy of cancer.

To develop a faster, nontoxic and covalent cross-linking method for constructing 3D Gellan gum hydrogels.
Gellan gum will graft with adipic acid dihydrazide (Gellan-ADH) and another polymer chain as like
Gellan-CDI (1,1'-Carbonyldiimidazole) or PEG-diNHS also be synthesized by a variety of methods.
Gellan-CDI or PEG-diNHS can interact with primary amines of Gellan-ADH to form amide bond resulting in
the formation of hydrogels. Gellan gum-based hydrogels with different Young’s modulus can be controled by
adjusting the Gellan-ADH/Gellan-CDI mole ratios or the molecular weight of PEG. Further study, we
evaluated the effects of hydrogel Young’s modulus on RhoA/ROCK and calcineurin/NFATc signaling during
oral carcinogenesis and progression.

Additionally, to chang clioquinol delivery method for improved oral cancer treatment, we use Gellan gum as
drug carrier for clioquinol and study its release kinetics in vitro. We also prepare Gellan gum-clioquinol
therapeutic patche for oral cancer. The patche is anticipated to protect the wounds caused by tumor excision
and terminate cancer cells reproduction in oral cancer patients. The combination of biomedical material
development and cancer research described in this project is a novel concept, and is valuable in both basic

research and applied research.

Key words: Gellan gum, signal transduction, oral cancer
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Cell viability was determined via MTT assay. Cell apoptosis, caspase-3 activation, mitochondria membrane
potential change and ROS production were analyzed by flow cytometer and analyzed by WinMDI analysis

software. Protein expression was detected by western blot.



% % ' We found that CQ with copper could enhance the cytotoxicity of CQ in two kinds of oral cancer cells,
OC-2 and HSC-3 cells. Further, CQ with copper would induce cell apoptosis, decrease mitochondria
membrane potential and increase ROS production in OSCC cells. Moreover, we also found the effect of CQ
with copper caused aberrant expression of apoptosis-related protein in intrinsic cell apoptosis pathway. CQ
with copper could enhance the cytotoxicity of CQ in oral cancer cells compared to CQ alone. CQ with copper
could also induce ROS production, mitochondria disruption, and trigger cell apoptosis via intrinsic
(mitochondrial) cell apoptosis pathway in OSCC cells. Our results supported that CQ would act as a potential
selective anti-cancer drug due to the accumulation of copper in tumor part but not normal tissue, and induce
OSCC cells apoptosis by intrinsic apoptosis pathway.
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Figure 1. CQ with copper could enhance the cytotoxicity of CQ
in oral cancer cells. Cell viability was determined via MTT
assay.(A)HSC-3 cells (B)OC-2 cells were treated with CQ alone
(blue line) or copper 10uM with CQ 2, 5, 10, 25uM (red line).
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Figure 2. CQ with copper induced cell apoptosis in a dose-dependent
manner, and the effect of CQ plus copper is more than CQ alone or
copper alone treatment. Cell apoptosis with Annexin V-FITC Apoptosis
Detection Kit (Invitrogen) by Coulter Epics XL Flow Cytometer.
Apoptotic cells are annxein V —FITC (FL1) positive, with or without PI
(FL3) positivity as shown in the right hand quadrant.
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Figure 3. CQ with copper treatment increased the caspase-3 activity
of OC-2 cells in a dose-dependent manner.Caspase-3 activation with
BD active caspase-3 apoptosis kit were determined by Coulter Epics XL
Flow Cytometer. OC-2 cells were treated with Copper 10uM plus CQI1, 5,
10, 25uM (the red peak) compared with negative control (the hollow
peak)
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Figure 4. CQ with copper treatment decreased mitochondria membrane
potential of OC-2 cells. Measurement of mitochondrial membrane potential
(MMP) was performed with the JC-1 stain (Invitrogen), showing red
fluorescent JC-1 aggregates (FL2) at higher MMP. When MMP decreases,
JC-1 aggregates depart from mitochondria and change to green fluorescent
JC-1 monomers (FL1).
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Figure 5. CQ with copper increased ROS production of
HSC-3 cells in a time-dependent manner. Flow cytometric
analysis of reactive oxygen Species (ROS) production with
DCEF-DA (Sigma-Aldrich) in HSC-3 cells after treatment with
10uM copper plus 10uM CQ in a time-dependent manner.
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Figure 6. CQ with copper treatment caused aberrant expression of
apoptosis-related protein in intrinsic cell apoptosis pathway in OSCC
cells. CQ with copper (10uM) increased the level of pro-apoptotic protein
Bak, truncated Bid, and decreased the level of anti-apoptotic protein
XIAP, Bel-2, procaspase-9 in intrinsic cell apoptosis pathway. Moreover,
the effect of CQ with copper treatment induced PARP cleavage which
contributed to OSCC cell apoptosis.
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mRNA > 1% RT-PCR 4 177 ¢ 2 % % 3 © GADPH ~ Ras ~ ERK - MEK - MMP2 ~ P53 % A ]2 & 3L -

(1) RNA i : 4¢ 1 ml 0 Trizon(cell lysis) & cell pellet(sm## # 10°-107) » votex {4 25°C F 2<% 5 min »
transfer to eppendroff > # 1ml 7 lysis solvent 4r 0.2 ml 7 chloroform » | 7] votex & »25°C * 3¢ % 2 min °
12000 g>4C T 4w 15min> 4 K (85t BEP 5 RNA K B~ + k(% 8539 § $ )3 #74 eppendroff

(% 0.51ml){ 4c » & £ erisopropanol > vortex 35 3 {¢ 38 T3 ¥ 10 mine 12000 g> 4°C * &< 10 min »
¥ #d 4wk (RNA) - Airdry onice (7 2 * ff 7=tk #-eppendroff ¥ B ¥ FlFpH =5z » pellet 2B iE
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(2)RT( & # cDNA): #-if 75 £-707C 5 RNA vk} f#i » B 1L chrsample 4e 5] 3991 vk ¢ (4 400
2)» ip 260/280 2~ OD » 3+ 35 RNA k&

1 OD=40pg/ml x400=16000pg/ml=16pg/ul

£ ipl2. OD 5 0.141 B RNA GE & 5 0.141x16=2.267ng/pl -
B RNA 8 % Spg (R4 0 34 5 93]) fde DEPC-HL0 & B % 475 5 114> 4 1A sholigo dT (7
% ¥ 4c$ 3 70°C ) 0 onice 0 5-10 4 45 o & B sample v mixture solvent 74 ( 10X RT buffer 21 » DTT 2 »
DNTP 10mM 1A » DEPC-H2O 2A) - 42°C » 2-4 & 45{ » 4c 1\ & stration script 1A » 42°C » 50 & 48 (&
& )70C » 10 » 45 > -20C %5 °

(3) PCR:
Al
dH2O (- 4-k)  17.5M
buffer 2.5\
dNTP 2.5)
cDNA 1A
primer(F) 0.5A
primer( R) 0.5A
Taq 0.50 (Fié4c)

1+ PCR % > 2 {14 agarose & A~ 17 o & A fe @ 1 3.2 g vhagarose ;3 & 160 ml 1 TAE -k ( fie ¥} p*
4v ~ EtBr» 130 ml 4c 8)1) o B~ Sample 10APCR # # +2\dye > & /& 120V > 35min °
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A uFe ] 0.6% ~ 0.8% ~ 1.0% 2. GG i3k % 0.5% 2. CaCla it » M4 2 B> N A8 » 2k & a2

GG 4v CaClh e 88 4% 5 1 mL > bilde™ £ ©

2 A

GG/CaCl, (CaCly)

o 0.5% CaCla(uL) 1.0% CaCly(uL)
AH(GG)
0.6% GG(uL) 960/40 » 950/50 » 940/60 | 970/30960/40+950/50 940/60
0.8% GG(uL) 960/40 » 950/50 » 940/60 | 980/20+970/30+960/40+950/50
970/30 » 960/40 + 950/50 -
1.0% GG(uL) 980/20>970/30 > 960/40 » 950/50
940/60
ML H RO G5 R SRR R XA E A B R

Bt R ER B2 GG 2 CaCly ~ Bl4r 23093782 1em x1 om 0464 3582 @ (34 5 1 mL)

FR(R D RPPER L 24 ) pF) o

2 R 2 s RRGE R ORI

B it &R v B2 BREAGE R ¢ B (SR D AR Y (R REEIRE) 0 20 BRI AT

e

R HER L 0 10 mm/min ik RRSE  BREFIAN G L > PRI R FEERERA 0 g) e

3-3: v imie ik SCCI5 2_ 18 %
d Rheinwald = Beckett *t 1981 & #7i% = 2_ v degidk + g e plmefk o Bvp — = 70 R B 4v %
2 F Rt AL R AP 0§ RFTu 4 o
BiRlpy:

Serum free DMEM/F123 % %/ 2L-

» DMEM/F12 powder( # HEPES -~ sodium pyruvate) - ¢
» sodium bicarbonate(1.2 g/L) 24¢
» hydrocortisone(400 ng/ml) 0.8 mg

/’J‘ 401200 mL2.ddH20 » #pHiE % 1 721 £ 44ddH202 2 L % 4 1F 5 120.22um 2 filteri jjg = & » %K (38



A235F W& L) K ¥ B3 mL2 medium ‘¥medium test °

DMEM/F12 erowth medium-

» Serum free DMEM/F12 88 %
»FBS 10 %
»PSN 1%
»L-Glu 1%

MAEELETE  RFE HLAL KRG T we

PBS ¥ @3 %/ 1L-

» NaCl 80g
»KCl 02¢g
» KH2PO4 024 ¢
»Na2HPO4 144 ¢

Frde ddH20 1 1L A %2155
FBS2 A" %-

#eife 530 —20 C2FBS(S00 mL)y*%c 34 Crkda® wid » FHR 2 20 kg ¥ - 56C 304 454 it (5
15~ &35 - =) 2H/IFLAERE RGN —20 Crkiae o

1.0 9% Trypsin solution / 50 mL-

1T 5 ¢ B10 mL2.0.5 % Tripsin-EDTA solution(10 x)4: PBS 3 50 mL
il g

P LI NSRS BB ER “i“,f fs > 2 mL PBS# ik miz it ﬁé—PBSvA“{T‘. ¢ > 112mL 1.0
% trypsin#é-‘m?e 7 (*7 mPz fodish & gt %) » B w2 2 % 7 T ¥ 2 § incubator#ic 4 48 15 1 fmie ik
T pF R wre R E R VR AE > 24 mL medium(trypsin : medium=1 : 2)¥ {etrypsin > 323
suspending = {5 (/] = 7 $74g P & ¥ BEAE RS T o F ¢ 11200 rpmEEes 54 48 o Til]“,f L I R Te
fn®e pellet » 123 mL medium resuspendingz ° j¥cell suspension® B~if € ‘m*e 323 &t 37010 2 4 dish

P EM37C 0 55% F PR ICRRE S £ Y FRAR L -

3-4 13D 12 & B3N
1% 3D R & H T P SRR & T ke 1k SCCLS 0 A TR B R LT G B

2R, 0 FEE T 6 x 10% cells/mL » @ b=t — = A%zt ik s 6 x 10% cells » 1/ trypsin $7F £ 12

medium * {eis§ 6mL > “r24T kehmee pellet 3 3.6 x 10° cells(6 x 10* cells x 6 mL) < ## : 3.6 x 10°



cells/X=6 x 10*cells/mL » X=6 (mL) > 2 6 mL #7:5 medium resuspending ‘n*¢ pellet {5 ¥ & 6 x 10*
cells/mL 2_ ‘m "2 F& 5% 10T 5 12 48-well 32 % 2_ 2% 2+ :

3D 1 % -

> 0.6 % GG-(150 uL GG + 40 uL medium) + 10 uL 0.5 % CaCl, x 8 wells

> 0.8 % GG-(150 uL GG + 40 uL medium) + 10 L 0.5 % CaCls x 8 wells

¥R ez 2D 1 & (= %% {8 %- cell suspension load >t H +)-

> 0.6 % GG-(150 uL GG + 10 uL 0.5 % CaCly) + 40 uL medium x 8 wells

» 0.8% GG-(150 uL GG + 10 pL 0.5 % CaClo) + 40 uL medium x 8 wells

it well 35918 > & well $594F 4c 3740 medium 200 pL »>tH well » » & % BLRARL R { $#%

medium(medium § 4% w2 ST % o ELRF R T LT G T R)

3-5 1 k32 4] i (SEM)
SRR P GREPML P SRS A AL ] 0 P TR R LR L R s w2 o M
k5 #-samplei® ¢ > PBS buffer — 70% alcohol — 80% alcohol — 85% alcohol — 90% alcohol — 90%

alcohol — 95% alcohol — 95% alcohol — 99% alcohol —99% alcohol® % 104 4& - §&f BEis % (2 Y5k & )e.

=K

CIRFUCEEL SR 2 S VLS FER S5 ERLE LS S S L2 2L

3-6 © WST-1 ‘m¥e 3 4 55

% rL k)R s ¥e >t 3D 32 & 24 hrs ~ 48 hrs ~ 72 hrs {8 dm e g 7B TS o BB F 3 x 10%cells/mL > A gt

- = Akt lics 6 x 10%cells > 12 trypsin 7 £ 12 medium ¥ fris § 6 mL o I T k fhim e
pellet § 3.6 x 10° cells(6 x 10*cells x 6 mL) = ##f# : 3.6 x 10° cells/X=3 x 10*cells/mL » X=12 (mL) > 1
12 mL #7# medium resuspending m#z pellet & T ¥ {8 3 x 10%cells/mL 2. fm* f& 5% » 2T 5 2 48-well
BA KT

3D ¥ % -

> 0.6 % GG-(150 uL GG + 40 uL medium) + 10 uL 0.5 % CaCly x 5 wells

» 0.8% GG-(150 uL GG + 40 pL medium) + 10 pL 0.5 % CaCl x 5 wells

2D 3 % (= %} {¢ #- cell suspension load ** H })-

» 0.6 % GG-(150 uL GG + 10 pL 0.5 % CaCly) + 40 pL medium x 5 wells



> 0.8 % GG-(150 uL GG + 10 uL 0.5 % CaCly) + 40 uL medium x 5 wells
¥R e
> HEeD@ ¥ et £d R)-

40 uL medium(4r #7¢7 medium I 200ul) x 5 wells
> 4P 22)(0.5 % CaCly 2 5 55) -

40 pL medium + 10 pL 0.5 % CaCly(*r #7599 medium I 200uL) x 5 wells
FEan o well #5918 > & well 4 #7470 medium 200ul > H %%+ (3 & 2 0] 4c 379 medium 3 200ul)
o Bl E 3 & 24 hrs(— %)~ 48 hrs(A %)~ 72 hrs(= % )i lmie et sk > & - X A - PFRFEL4r
WST-1 solution » & well #r » 32 % A 244 10 % 2. WST-1 solution(4v32 & A4 5 200uL » B 4e

»~ 20uL 2. WST-1 solution)  ** incubator 33 % 3 hrs © &7 + 48 & 33 5 L ffin™ » 7 AR ARE P

g prB R A SRR J o formazan(CRig 1) > dmre B AR S ARE- > PIBEd ARR ) e F AR

-

I

PIEE 4 A% o & well 4 %P~ 100uL 3 96-well ¥ 12 ELISA reader ] _450 nm fg2. % % & o

3-7: HE % ¢

ORI e R Y T R B A A5 B ik 3D & % % sample 150 A B335 & 24 hrs(-
%)~ 48hrs(# %)~ 72 hrs(= %) 2 well ¢ =% i 7 A cmedium > 4r > 2.5 % 2 glutaraldehyde 5 3% 3t 4
CI = (500uL/well > % 2iRERAE L A )F 22 o~ BHE7 kX fics 2w 2 BB 01> 12 5% sucrose
&€ 4CT mix 10 # 48—10 % sucrose %7€ ** 4C T mix 10 4 48—20 % sucrose /% ¢ ** 4C T mix #
X173 Rofcose rkA o B i kR T LRk G P o B B Al o ¢ m A
(OCT)# f sample » 3 4C——200CF F5 A - $7 @ib k> ¥ «HE $ ¢ % rUkpEpg @ 7 {95 : 5)

2 RE 1S fy A EEAR) -

3-8 : IHC stain

P eJE L 1 12M HCL paie st ¥ O/N(ié 3L 7 f4F coating sample » ¥ 7 @ £ {6 2R M2 2
g)e iz =k washz B3¢ (pH7 > M F SGF A RiBl2) o ¥l #3084 ¢ H32(45C~60TC) -

sample 2_ @ & @ 2D-: 11 2% gellan ;% /% coating 3t 5 » 3 4C F2x O/N o #gt 53045 ¢ w3z(45C
~607C) o gk 723 80%F O/N - gL 3 12 UV RS F O/N o #-pdZif2 gL & ¥ 30 10 2 4 plate ¥ i&

FweBR(PER BAIRIY 2R 7 ) - 23 i8R 5 - 2577 05%CaCl2 2% >



A5l % 3 24 hrs ~ 48 hrs ~ 72 hrs (£ #Lp A RL 2 3D- 1 12 0.6% % 0.8% GG it 7 3D £ % SCCIS tw
ek o A3 E T 24hrs ~ 48 hrs ~ 72 hrs {4 > 12 2.5% glutaraldehyde kb B B % 2 (O/N) o #- sample ;=
5 %+ 5% sucrose ** 4°C T mix 10 A 45 — 10% sucrose >t 4°C T mix 10 A 48 — 20% sucrose >t 4°C ™ mix
O/N(%i-K) o #-sample i& {74 i 27 & o

#-sample %+t 0.3% H0; (diluted in ddH,0 > 2 “f Ry CRRES o FIF R WA

+igm B Ab 254 > F g2 sample ¥ R EFH FHEF RS F)T =2 L o4 o K slide F Ix

PBS(pH=7.4)> £ * Pap pen(ik-k ¥ 28} > 2 5 1.8 -k 2.0 /8% 3.84F buffer 3+ )k & 2 7 i )BlA= %k o

4v » blocking buffer(Z ",% EFB M E L) 1% Normal serum:1x PBS=1:100 > 87 iT% 30 & 4&fs f *
dropper s 4k © e = FuU#5 F R FuR 0 04 PBS R 0 7 HAR A I cnff i ) 0 0 R ek g TE
- | B¥/overnight~ 14 Wash buffer(PBS > #-2L & — 40’ & & H ) rinse slide = =% » & X T 4 4840 = FU(F%
i - $27 Streptavidin HRP) > Biotinylated anti-mouse IgG : PBS=1:50 » i®* = - 4 4514 Wash buffer(PBS)
rinse slide = =t » & =X 7 4 4&4c » Streptavidin HRP(¥ %% streptavidin/HRP ## linking antibody & % 2.
biotin)’ Solution A : Solution B:PBS=1:1:38> it #* = L 2 45(F % * 7w = - &~ L fedd) * Wash buffer(PBS)
rinse slide = =t » # =t 7 4 454 DAB buffer : liquid DAB=320:7(Development solution) » £ % 5~30 4 (i&
B R EGE B)e#-sample iz » p koK P (§= F & ifisubstrate ;% 5z 7% ) Counter stain 1 Hematoxylin( %
2o A 5~10 Fy(ix R A 2 44 Kk B FERFR) > Dehydrate @ 70%-80%-90%-95%100%-100% & =

s 4802 Xylene k2@ =% > & -+ & 45 Mounting slide » — -] B¥/overnight » 3% #14# ¢ development solution

¥ 4v @ jF detoxification solution & # & )] ",%

SO HRES
3-1 k%32 45 R PR
THEY R R R 2 B RE 7 3D MR A T2 5 £ (B 6) 0 AT H iR LT G

B enia) o B FUR(HE) R AR TE frt R R 2 R A o I g ARSI E
10 mm/min B S5k % > 3% Bk fert B2 BoA RSB R (G o gh) e

Bl 15 HEZE 1%CaCla f1* % e fert <5 0.6% ~0.8%% 1% GG 2 %% » % % & CaCly #7 2 5%
82 GG Z kR A FURB AR F4ph > £ 7 CaCh #T 2 B8 483 2 GG 2 kR A% 3 > A 7iu
R b s FURB R G AR DA B 2 2 1 H 2 0.5% CaCla> 1+ 7 I et < 55 0.6%~0.8%% 1% GG

2 5%% 0 25T CaCh*TeBhE 2 GG kAR frd ~ FBB A ™ 5 2 4k » & 7 CaCl #72 B g



AR 2 GG 2 R RARE R AT KRR PE S FURB R G AR S AEE o B 3-7 2 F T CaCly #7 2 F e g >
EFd 2 kR 2 CaClh 2 GG #raBiehid % » %87 CaCh 2 GG 2 kR fr * PR A T T 490 >
LT CaCl 2 GG ek R ARF - WA #Ta KR cnd < RS R 4 F A% adgd -

gt fest SRR E g 0 B HEE R ErR D R R A RS R R A A~ Y (R E AR
) R EBAFURE RO AT @ (TS 3D B A kR RS B 4 X 2LARE A%E 0 T 5 B ARAX
A AR epiy €34 > T AP Rp(DATRF ERPEFRR G 072 ¢ BT ppmie B2 24

LR Q2)CaCL T BB R A FUR B R B AR F A 52 3D IR & 2 et o f A

o

BSEEY 950 uL 2 0.6% % 0.8% GG £ 50uL 2= 0.5% CaCly i B » pLfert * 35 {2 975 3D "aRgaf

TR S

<
p13

B 1: /¢ 10mm; A& 10 mm 2 (a) 0.6% (b) 0.8% (C) 1% "$A0(2 Wific 1t 5 $ 2 2 fiel) o



oy ET T FEE 140 ey - EF
g ] @ 120
@ g 100
B @ 80 -
—E’- 2 60
e ;é 40
20
U 1
0.6%-30 0.6%-40 0.6%-50 0.6%-60 0.8%20 0.8%-30 0.8%40 0.8%50
7 7] & 2. 1% CaCl(pL)-0.6 % GG 7 15 2 1% CaCla(pL)-0.8 % GG
% 200 el LS
# 95p
g EX 1]
,.K
g 50
D A
1%20 1%30 1%-40 1%50
I ] & %1% CaCl2(pL)-1 % GG
Bl2: BT 1%CaCla> 1% 7 ozt 255 0.6% ~ 0.8%3% 1% GG » £+ FUR 3 B A% 55 % £ 948 il

wEARE on=50-*p < 0.05 ** p < 0.01;** p < 0.001 -

wAHLE 8 A (gf)

B3 HZ05%CaClh> f1* % gt 28 0.6% >~ 0.8%2% 1% GG » &~ FR 5% K AX5 |

20
0

— g — o
’ﬁﬁ 80 -
- # | _
' . a0 -
42
g
0.6%-40 0.6%-50 0.6%-60 0.8%-40 0.8%-50 0.8%-60
R F & 2.0.5% CaCla(ul)- F & 2.0.5% CaCla(uL)-
0.6 % GG 0.8 % GG
o 140 - rer
2 120
® 909
5 80
55 60
¥ 4
B 20
0
1%-30 1%-40 1%-50 1%-
F B & 2.0.5% CaCla(uL)-

1 % GG

5g 1N A R RE el



wEARE on=50-*p < 0.05 ** p < 0.01;** p < 0.001 -

P B LTI
2
E'j 105 - L1 L
#H
e
:{5
.K
o
0.8%-20 1%-20
7+ [ B #9GG-20 pl % 1% CaCla
!a 1"0 LTS G!:h:-ﬂ 80
e EE e d
. 7
1 120 e 0
#E 100 & 60
¥ w0 % 50 -
= £ a0
60 L
% S =
| e |
4 20
20 T 10 -+
0= 0
0.6%-30 0.8%-30 195-30 0.6%-30 0.8%-30 1%-30

F [ B $9GG-30 pLz 1% CaCla  FI 5% 8GG-30 uL20.5% CaCla



= 180 Prand- 1
E 160 - S : -? B0 R Lad
ﬁ 140 v 'ﬁ 70 1
L. 120 R
& )
iﬂ 100 15: 50 -
80 + 40
B 60— - : L
40 20 4
0 10
] 1}
0.6%-40 0.8%-40 1%-40 0.6%-40 0.8%-40 1%-40
7 18] i B 6 GG-40 pL=1% CaCla 7 13 i A #GG-40 pL2 0.5% CaCl
%*ﬂ 200 a 140
2 yep EE=: =0 e
g0 - 35 A&
.ﬁ 140 - T - T 100 - P
= 120 - I
s 8807
100 - - -
:é a0 :é 60
60 - - - i 40 -
4] .
0 ]
0.6%-50 0.8%-50 1%-50 0.6%-50 0.8%-50 1%-50
7 B) i 69 GG-50 pl2 1% CaClz F F]E A 09 GG-50 pl20.5% CaClz
% a0 ‘;c_'; 140 - N1
g ?'U I ‘g 120 [ L L]
&0 - : ;
100 -
liﬁ"é SD I ] % BD ] N - -
4< m - 'K
= 2 g
30
20 - N
10 + 20
g+ : o
0.6%-60 0.8%-60 1%-60 0.6%-60 0.8%-50 1%-60
T 5B B e GG-60 w2 1% CaClz 7 B i 1§ 69 GG-60 pl20.5% CaClz
B 3-7: BT CaCL#7 BeE » &d 2 FER 2 CaCl 2 GG #7255 » B /B 5 B AR5 X & B4R

P AEAEF o n=50"*p < 0.05 %% p < 0.01;*** p < 0.001 ¢

AELtS > v & 24 hrs ~ 48 hrs ~ 72 hrs 2. {5 1 K F HAA B R H v R e on
i 2 B> 2D3 % > 3D B %é?’ LA R

B oOMEER %\Eﬁ}%mﬁf'& I LES plf'“ﬂti‘a“m‘fﬂi/“z B 8
Bolgo ek i A4 BT R > v R mE g A A 558 5 B
SEIHR LA A3V G e RE OGN BRI BB T 6
X T %g%ap ma;:@pwa itz vafod bk Aa  f AT R
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FE(10x)

0.6% GG(2D)

0.6% GG(3D)

Day1

Day2

Day3

%2

R4 (10x)

0.8% GG(2D)

0.8% GG(3D)

Dax1




Day2

Day3

*3

2P (10x)

0.6% GG(3D) 0.8% GGD)

Day7

Dayl10

2

B8 : 3Dz 12 &

bl
&
o




3-3 ¢ k%2 3 i (SEM)
BBk B 605 A 0 T LKA Y 5 IR BE0 F T L F 2 0 ) B0 T R

BlFEFAIVE XS 0.1~05um -

— 22 1 ¥

M9 GG-CaCly 2 -k % 42 SEM F(a) 0.6% GG (b) 0.8% GG (c) 3D #5 % 2 0.6% GG » # 5 “4;

U Ve km P o

3-4 1 WST-1 fm¥e 4 4 %%
2007 fRr vt 3D K ¢ B E G w4 2 &Y AR 4T A B3 % 24 hrs~48 hrs~72 hrs

I

80 4v » WST-1 &R H wre 378 5 o B 10 %% 57 12 0.6%% 0.8%% 4 (¥ 3D R 4p#>t 2D 2 %

bo

.

HREn 2 > s B2 E 2dhrs~48hrs~72hrs (8355 g F A 8 > 7 12 0.6%% 0.8%"3 % 3D 8 % >
fo/ W3 & 24 hrs ~48 hrs~ 72 hrs 14 » & HRA ALIFZ AP T gp BERA Rl R 2y

TR I SRR S Y. RS LS X

WST-1 assay

OD(450 nm)
&

0.7 —

09 / L
0.5 /
A
—t

0.3

! 3506 | 008 | 2DGs | D08 | commll | commall
—Dayl| st 0.153 0.142 0.139 0453 0.487

Day2|  0.168 0.155 0.150 0.185 0666 0738
—Dwy3| 0173 0.155 D164 0172 1.283 1.28

B 10 : © % m#e >t 3D 32 % 24 hrs ~ 48 hrs ~ 72 hrs {52 fm % 3 4 & & o



3-5: HE % ¢
WHE % ¢ e wekime 3D 49 2 A% 2 ) fiod Bl 258707 bk 2 0.6% & 0.8%

SRR o e R SRR A R G 2R > 2 T A s e § N F A R RREEL K o

& (20x) 0.6% GG 0.8% GG
Day1
Day2
Day3

Day7




%z i> ;12 Gellan gum % E.*H@%’] CERic R B2 BRI R RHRTR
4.1, AR
3T3-L1 fm¥ 32 & ;% (Cell Culture Medium) % # :

L% FBS %27 37 C /KigHh» 4edh 30 245> #4484 &% * - B DMEM ¢4 HEPES -
sodium bicarbonate » ‘¢ » @ ;@ FddH2O 2 1L - 44323 » ¥ p/§ 2 PH &5 72; 12022 um 3
Zii),é’?&":i@i},ﬁ“,f F o A~ KI A 500 mL s FFL? 0 5 serum free DMEM medium o #-— # serum free
medium P~4J) 50 mL medium - F 4c » 50 mL FBS 12 %2 5 ml Antibiotic **_ it serum free medium
P i A AES3 875 10% FBSDMEM medium > #-32 & 7% 5304 C /R Fd* o
1X #ift i 7% (Phosphate Buffered Saline) %% :

B~ potassium phosphate (KH>POs) - potassium chloride (KCI) ~ sodium chloride (NaCl) ~ sodium
phosphate > dibase heptahydrate (Na,HPO4 - 7H20) 4 » ddH,O I 1000 mL > #3353 » F % 2% (318 »
MREBRAFO S B Y4 C ke F oo
0.1%(v/v)Tween80 £ it 3 7% (Phosphate Buffered Saline) % # :

B~ potassium phosphate (KH2POs) ~ potassium chloride (KCl) ~ sodium chloride (NaCl) -~ sodium
phosphate, dibase heptahydrate (Na,HPO4 - 7H20) 4 » ddH,O 3 1000 mL » # 4 » 0.1 % Tween80 >
#+3 > FR2BFEE O UREBRAFO0 A L E4 Tk & o

4.2. Gellan gum-CM &%z £ ¢ 89 &

LfEP~ 0.05g 7 CM 4r » 2 F 10mL 7 95 % alcohol 15 mL r‘éiﬁ.'»”g mooFRoRAr AT = DA
20 % 035g(1%) % 028 g chs A W & A B3 35mL chs =k ¥ 3 1okt 85 C -90
T 2P AE £ 4~ 0.07g & glucosamine T 028 ¢g 24"k ? » kR - %4 0352(1%) >
BRRRE > MAREWEE D CM B A N E » 353 3 fRhg s ki o £ )~ dish (10 cm?)

Pl 45 C4a 18 T 24 (L PBF > R 2gcE e TR R £ vy 27 PR dish B oo

4.3. Gellan gum-CQ &%z £ ¢ F 4 &

LB 005g 1 CQ 4 » §1 2mLDMSO h1SmL # ¥ ] o Frk4e 2 % 273 %o # 035 g
(1%) %2 028 g enigt Wik &4 B33 35mL eh= K-ke #4E > fp-k4ed 85 C -90 C » & 1[853
% fE e £ 4~ 0.07g = glucosamine T 028 g B4 AR kR - HE 035g(1%) af2x &1 >
AR WEF i CQ 3R A B » 355 3 R A3t £ @~ dish(10em?) @ -2 g 45 C %
38 18 F|24 ()} PF > R 2EE STV R L &7 B dish By e

4.4. Gellan gum-CM/CQ &% B it ?

#-0.0862 g (15mM) 1 EDC 2 B4 %7330 30 ml ch2 43 k7 393 > 2 Tl BA393 3 % &
BRI RGP A AW FFNE R R 24 ) PRREIIITE o e LI 24 ] pF
ST B okEA 3 3 S Sahjie (R D) o B RSRE MRS g o B B4 -CM/CQ
ST > T % FTIR &4 -

4.5. k% 7 -k & (water content)

R B eE R T AL F 1.5em &) ehr 2 A0 2 E eppendorf ££2F (W1)» &z BiziEt |
ml &3 g3k 24 o] BF o 2 (8 BB {8 eiE 8 eppendorf B i Ad B gAY g4 L kA 0 R
R FE (Ws) > £ - E9cg 45 C B2 %ig k> 24 /P> RigEs=aEg £ (W2)-

(R ETPEE S Y PRI



Water content (%) = [(Ws — W2) / Ws] x 100%

4.6. -k %} 7 %3 & (water content)

R B E R T AL E 15em * o e 2355 3% E eppendorf 2E (W1) » A F R & e 1
ml e g3 -k 24 P PF o 2 fE MR ENCE Tl 45 C WY Baook i 24 PP 2% - X
HER (W2) » @ % 0T a3 Bk g g

Gel content (%) = (W2/W1) x 100%

4.7. EP o Rk
B A IxSom K ERBRER S (0=10) o I L PRI 0 0 E S48 Smm T
R (7R3 0 1% Tinius Olsen #8808 Wy W 8% 2 B4 B¥RE > WV RAL B Mo

4.8. Gellan gum-CM/CQ & %5HY *F *% fR325%
BB AER R T AL T 15em ) hr 3 A5 3% eppendorf F2E (W1) » &z R iZze 1
ml 73 @3k T E 37 C ERBRT-Kip? 2R 2 f28% 3 37142128 % & B
B kR 0 EOBTRCE 45 C WY wir (W2) 0 @ % 0T s N3k N iRk
Degradation test=[(W2 — W1) / Ws] x 100%

4.9. % {¥Curcumin (CM) 2z {&#d& R

#-0.01 g <0 Curcumin i3 f#** 100 mL 7 0.1 % tween 80 PBS 3% > A #fFfF fI* ¢ &= 6 &
PR BT B R R B 2 W S I AR R R - R A B e iR SRR
ER o

4.10. % i¥Clioquinol(CQ)2z. &% &
F Curcumin @ iF{5- & & 47 > /% o

4.11. B 5 B

B EFDER A Lom < F > ZREHEER > #FWE S 1 ml 2 0.1% tween 80
PBS % (pH~72) ¢ »* 37 C EERF Kip? BFHI EF5HF 325k 24 ) FRZESE 0.1%
tween 80 PBS 7 i chif 5B~ 41 » © fide » 357 e I ml 2 0.1 % tween 80 c1 PBS 72i% (pH~7.2) #4
BT ER B-AFRFEE 2 PBS BlE e CM 430 nm ~ CQ 255 nm & £ T 2 ST il ok Hif] T2 vk
BEAwREY R wl g Rk R o

4.12. 'wm¥ 33 % (Cell culture)
3-1.3T3-L1 ‘m* 32 % (3T3-L1 cell culture)
(1) 3T3-L1 ‘=% j2 i
L44-7 10% FBS 2 #7i imre s % 2B 37 C kB wiR 30445 p i § 7@ B
3 3T3-L1 X &Ga® wmigtkenfupf g » 2 BN 2% 37 C kY > Rdf@if e 1 =23
(¥ ’E»ﬂ'.%"ruﬁl*g 7 3T3-L1 fmfetherns jf 2 &% 2 15mL g g ¢ > FFEoH 40 » SmL © Wil 2 FT
LEE R i P m”é’iﬂg A E > 3w 1000 rpm 0 5 A 48 *‘f—i 7 ik A DMSO 2.+ i ’ﬁ;:}péﬁ
3 M2 mPe UK 0 £ 4e » 10 mL 378 fw e 3 & *“ﬂgﬁm? v Bmre A0 s 0 10 4 e
4 C

3 ROV

T

I .

o

W

%
}%

T

’ﬁ*-

?3

-

4 o

R
E2

z 5% CO2 m‘sm'?ai%%m“‘ VIR R R PR S LR e A iw'ﬁ—qj o



(2) 3T3-L1 % #iS 32 %

L7 10%FBS 2 378 mre sz & « 1xPBS 2B+ 37 C kit ¢ wif 30 Adbo s i
Ky K& 3T3-L1 ez 10 24w dr ¢ Eenmeit i 0 £ 4~ SmL ¢ 1x PBS F}m‘m
2igwd IxPBS v F | 2 80 4o r 1 mL e 1x3% k-6 fF (trypsin-EDTA) » kwirh @ H353 K
Mm% A G o BN 3T C mER %\fﬂc’ 3hdso pr¥Tmr g A Bandgd BB A £ 4 r SmL
AT e 55 & 10 b trypsin-EDTA 2 18 % & Rw s Bttt @ % 20T (S Melmte TR
%3 1SmL #e g @ oo s 1000 rpm» 5 4 48 “f—i trypsin-EDTA 2} ik > dEdp e g A2
k0 £ der 10mL AT e ROt E P > B e g e AT 10 2 A me s Er ¢ b
»OmL FTER AR BAUR £355 L Bk ImL i B EATR 5B #EA 37 C 3
5%C0O; himPer %7 > B w2Rfe R %A 2 4 L3, §m% 4 £3 9 32 1047
PRIGECEAF L T % o
(3) 3T3-L1 ¥ 4 %

Sl Eiske 0 110 TEHRREE SRS o LHG 10 % FBS LT
wre s % > Ix PBS B2 37 C ks wif 30 A4he s gt af ~ &% 3T3-L1 mse 2 10 2
Amrers ke ¢ s &k 0 £ 04~ SmL e 1xPBS Fikimte (s d [xPBS: F R 2K 4
» 1mL £ 1x3% §-d 75 (trypsin-EDTA)» kv gk @ #3593 REwre £ 5 - #5337 Cwesn %47
3o fr¥Twe B A Bty B A £ e r SmL AT#F e AR Pk trypsin-EDTA 2
T > ThkwaBrdiime g B2 2% Bwfe i3 Ral 15mL eg @ o gge 1000 rpm »
Sééﬁ”fiﬁ trypsin-EDTA 2 b ik » 44 3t F A0 e i 4~ 1 mL e 2 i (3 DMSO

ehim*e 33 &% » DMSO : Medium=1 : 9) > iR £353 » & ¥ Fif # 4 » 1 mL ‘% %% > 12 paraffin 3
#0200 4Tk 30 A4 RHBI 20 C kAT FE DL 25w 80 C kY 1 16
/| P& (overnight) » B s » R F ¥ EHiEF o

—

She
= W

4.13.2 > ¥ % #-7 (Animal model)
(1). DMBA 3 # § & ¢ st
I % £ F B (Golden Syrian hamster, Mesocricetusauratus) » £ v ¥ b g m? %6 el p fio3¢ &2
ers@ﬁ;ﬁwov@a%mwﬁ#ﬁ;fw{ﬁibpm&ﬁrﬁgﬁﬁ%P;i%%ﬁﬂ°
Fl* R Rie T $A e SR o 12100 uL 0.5 % KB4 F DMBA (0.5 % in mineral oil) % #k # &
SRITEER Fz o £ 134 e

(2). REREFAEE L 2

i * #4 % Syrian i z21% £ B (Golden Syrian hamster, Mesocricetusauratus) » FEp 7 5cfe @ 741 5 £ |
éﬁﬁﬁ%ﬁw’wﬁ@°%*$*ﬁﬁé$:i3xﬁ%w—a G R R o f Bk - i
B 68 % 5 DMBA #Ee

Q). E & F
S 12/ Pt o o F PRELESLER R F AL FITE R IR FRGEC
j&‘ﬁ’flﬁﬂ?% HlI’T ) ﬁ&—?“?iﬂtxa; /E? » 10%%5%*1‘17‘]{’ 111£f1 E] fb,l”\ﬂ];q- °
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P HREAH
1. Gellan gum-CM / CQ & "% F #.F|

B R FOE NIRRT SR T I xlom 28 2 AH A EAT (A) 2AEW (GG film) &
MLEPEEE . HER L 0.08+0.01 mm(B) &4 —§E ,~,s;saﬁ (GG-CM) » % 2193 Bia s
gy  HER L 0.08+00lmm(C) 24 —F % -% 5% (GG-CM) - ; i glucosamine i 5 % 1~ ## 3 L
B Mot A4 glucosaminez. FHCk 0 o H AR S 0.05 + 001 mm (D) %4 % —Cliquinol i %=
(GG-CQ) " CQ=3 HfztiEmn » HER 5 0.08+0.01 mm (E) %4 % — Chqulnol,é; e (GG-CQ) > i

4 glucosamine 1% % %4 L F > & Kk 4e glucosamine 2 Ak eE c HER L 0.05 £ 0.01
mm o

(A) (B) ©

D) (E)
F1.(A)—(E)& 4% —F % % % Clioquinoli# 2. F #LF| -

2. Gellan gum — Curcumin/Clioquinol & %13 -k &

AR BRI s ORP 24 B F SRR (A) % e R EH e GG OE R AITE 24 )
P o=okenizie s s Bz kB T 535 :3963%- @ %7’1" dv 2 B A ehGG-CM & W% 4 ~
glucosamine 7 GG-CM EW-2 | T 35:E 5] 957 % % 92 % » @ 7 A 2 B A ehGG-CM & 5% 4e ~
glucosamine =7 GG-CM &5 % ] L 5% 7197.6 % % 93%-(B) #\??Jt be 2 EEA e GG E NS AR 24
PP ke s o By kB0 G Fd 972 % o @ A4 LEAIGG-CM R Ao ~
glucosamine =7 GG-CM &% % u| T 327964 % %2 91.8 %> @ 7 e 2 B A e GG-CM & %3 4o »

_‘..-—

glucosamine =hGG-CM EWE 2 w| T35 5] 97.6% %2 935% - H 2% KT A GG-CM 2 GG-CQ &
WA X BIER PR S AP KRDOLE (p>0.05)c B AFEHRDENY R IEG U B FIRDER

BeoHZ2X {';/_'i’%;,l.%c;%#ﬂ’\ GG 'R ER\ R FRBIHRIS 6 €4 BFEp % %7 °
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(A)Curcumin (B)Clioquinol

W2.A-B. 4% 5EF %% Clioquinol EF*% 2z kKB ETLES -

3. Gellan gum— Curcumln/Clloqumol By B
EDC &% Lt B mA > 27 L84 IR fR A5 0 F]pt B EDC i3 33 =

2 ¥
e A
¢ RER R DEN
o

GOKALF RAA c FHBEEEA (A) LA HE L 15 mM 20 EDC 33 i iR & 35
=k 24 *J‘Fﬁiﬁﬂ;% P AR REDTBER TS E o mipdlE (AEAHARILNSL BT
W) F 862 % hE BE o @ A LA NGG-CM EHE 4~ glucosamineHGG-CM & & &) &
32 P 85.8 % % 815%’ @ i 4 2 B e GG-CM %% 4c ~ glucosamine =hGG-CM & 5 & & T

3 87% % 832% - (B) fairdlir (AERIEILNE LR EFW) 3 852% hy /};E_Orﬁ%‘}f]‘
sv 2 A enGG-CQIE %% 4 » glucosamine 7 GG-CQ E”ié‘%ﬂjl 39:2 7] 83.4% % 80.5% ’r?a;'?]t%c
2 B e GG-CQ %% 4c » glucosamine 1 GG-CQ Fh- 2 w|T35:E 1 873 % % 835 % o tif
TS % R 0 EDC LA L BASL hd f w Wi ih g B 5 ’Iéﬁﬂg‘%ﬁmi‘ﬂ (p>0.05) -
QT (A PN AL A R T W kWA 0 B R T (e aw% cHEREE AR FEFL GG

HREmot > # BRFHILI " 6 £4F 0 B BIR % &7 o

100-
- 80 I

— X

°\° ~—

- ?

“- [ 604

€ 2

£ 5 :
o 8 409 B peedd
(3] E """
8 (0]

(A)Curcumin (B) Clioquinol
W3.A-B. 84%¢ 58§+ Clioquinol #F"%z M E L% -



4.  Gellan gum-CM/CQ &% W 5%

PRERD DE LR AR P o AR A R 2 PR o IR R A
AU E R AT HRALE IV RMYAELIIE S Smm BTEREF B LD BR-EEHET (A)
AZEIA 1% GG EFHZ 4c » Glucosamine 7 0.8 % GG &%~ X 4 4~ w5 1471 gf 2 1195
of ;1% GG-CM #9%2 0.8 % GG-CM b4 £ 4 Auls 1426 f 2 1100 gf ; 582 B F fin |
% GG-EDC #&%-2 0.8 % GG-EDC &%k~ % 4 ~ % 5 1349 ¢f 2 1080 gf ; 1 % GG-CM-EDC & %=~
2 0.8%GG-CM-EDC #%d 4 24 Auls 1178 gf 2 1028 gf-(B) % i 2 Wen 1% GG # W2 4
» Glucosamine 1 0.8 % GG EF¥Ek * X4 285 1471 gf 2 1195 gf ; 1 % GG-CQ E*%2 0.8 %
GG-CQ EM g~ X4 puli 1316 gf 2 1111 gf ; £ F B 1 % GG-EDC EF% 2 0.8 %
GG-EDC &%+ %4 ~uli 1349 gf 2 1080 gf ; 1 % GG-CQ-EDC #*%2 0.8 % GG-CQ-EDC &
B4 £ 4 A u|E 1286gf 2 1043 gfe VP S RAT T I (52 LF e 0 B A BB R 2
Freni g%k > A& X R F 4 r Glucosamine ¥ % M Gellan gum ehE o> FAE < X 4 2RV K 4o r

Glucosamine ¢ % {8 i€ o

20007 2000-

1500 g

1000 |

Load (gf)
Load (gf)

ARV
RNRRY

QO
R

so0{f

SSISIISISIISISINSNN

A) (B)
W4 A~B. 249 ¢ BH % %% Clioquinol #F¥y ¥ x5 % o

5. Gellan gum-CM/CQ # %-%8 *F *% f2:8%

R D RS B R AR R R R HE S B B A
R IR PIFA R TR MR L R R E0kY C BRHA (A) 637 C
P BOP KIS Y R AR A fERS 00 30T 14021028 S AN E R AT o AR T
GG-CM 4% 7 4 glucosamine %74 & 5 4 %) £.86. 6%% 83.6 % @ 7 4c 2 WA GG-CM & 4
7% glucosamine W fE% A WA 918 % % 88.6 % o (B) & 37 C L@ AF ks e e
B3RB 0% 357142128 % A B OB T E 25 o R SE B eh GG-CQ E I ”;]\ st glucosamine
TR R s WA 8TT% 2 845% oA i e 2 A GG-CQ 2 7 A glucosamine % %% f#
Awl £914 % %2 90.1 % o bR RS d B S hiE ;\;/JF e TR I Y R R k1T

Boo (& RIIET Aot 22 Fh gy AP TR kel RiE o



1004

100
90
S ~
= e
S %
= &
E 80- s
= 607 S 80-
3 = 60
£ - 1% GG-CM -
£ g - 1% GG-CQ
g wl - 0.8% GG-CM & ~ 08%GGCQ
- 1% GG-CM-EDC = 4 ~ 1% GG-CQ-EDC
0.8% GG-CM-EDC 0.8% GG-CQ-EDC
204 204
3 7 14 21 28 3 7 14 21 28
Time (Day) Time (Day)

BS5.A-B. 22%¢ BEF %2 Clioquinol "% iRk 2 %

6. Bt GG-CM/CQ ¢ FTIR A {752 %
Y

W —EDC 2 B % F i LBl > § 5 BpEpk o5 A € fo EDC 1+ C=N-CH3 g @ 3
= ester bond (BJA)° %&'ﬁé 2B 1% GG-CM % (= ¢ )0 & 3337 cm™! o0 & F_ %4 % -OH 4
AP TRk 52917 em! HE B EA W en -CH2 422 1@ 5 @ 1025 cm” £ A ag fels B enC-0O 4 +
F 0 afed 5 1603 fo 1406cm! e & & & AL F ;5 805emT & C-H dEenE# (B7) - &
5B 2T 0.8% GG-CM 5 (=4 ) > 773 4o 912 cm™ &% & X & Glucosamine C=C bending ; 3033
f 3093 cm’! ﬁw}_ B &~ % Glucosamine #fee O-H =1 (B8) - A 5 2 B GG-CQ #Fh (&
¢ ) 23325 cm™! g B F %L e -OH 4k W 913k 2920 cm’! eE fE H_% 4 Wb -CH2 R
i s m 1014 em” BSOS A C-O A F 20 gwjed 51605 fo 1489 cm™! e & N 4 b en
Bocd ;876 em! R AC-H 452 # » 1% GG-CQ WS L B AR5 (Fd ) &or — BATer &%
b 1563 cm™ LA A R BE N L LR T e B N A RS i pldt b B—D-”i%ﬁﬁ‘ﬁiﬁﬁ%ﬁx
¢ fv EDC } C=N-CH3 s > @ )= esterbond o #TerE & NIRT G5 2 B = ¥ ehikdp (F]9) ©
£ Hen 0.8% GG-CQ % (4= ¢ )>836 fr 890 cm™ % f& X & Glucosamine C=C bendmg(FE]lO)

-
B4
4L

k=

H, OH CH
A oH oM,
HO oHO o o O
OH © Ho.
COOH OH oH L,

HGC—CHz—N=C=N—(CH2)3—N—CH3

EDC\“%W%N

| §He
HaC-CHz—NH—C=N—(CHz)z3—N—CHga

We. 245 —EDC 2B 525 F BT 3 W



0.124

— 1% GG-CM
— 1% GG-CM-EDC
0.104
[
o 0.081
Ei
Y
2 0.06
o
£
2 004]
g | 3337 1603
0.02 2917
0.00¢ ;
4000 3000 2000 1000
wavenumber (cm™)
B7.1%%4 T EERRLEHE FTIR 2458 % -
n
0181 0.8% GG-CM-EDC
— 0.8% GG-CM
0.14
0421
©
[o2]
S 0.104
[
2 0.08 2 '773
S
S
G 0.06-
(7]
Q
<
0.04
0.02-
0.00 . . r
4000 3000 2000 1000
wavenumber (cm™')
W8.0.8% 24 ¢ BEF 2 A WRAMHE FTIR A58 % o
0.08-
— 1% GG-CQ
— 1% GG-CQ-EDC
_ 0.061
3
(=2
o
Py
2 0.04
©
o
=
S
[7]
Q
<
0.02-
0.00 : . .
4000 3000 2000 1000

wavenumber (cm™)

B9. 1% 229 ¢ & Clioquinol &% FTIR A4 %% -



0.08+
— 0.8% GG-CQ

— 0.8% GG-CQ-EDC

0.06-
0.04-
0.02
0.00 M T

X ; .
4000 3000 2000 1000
wavenumber (cm™)

Absorbance (-log R)

$10.0.8% 4% ¢ % Clioquinol #F% 2 8% 5 FTIR A 47.% %

7. %% Curcumin % Clioquinol 2 & & 4%

#-0.01 g ¢ Curcumin j3 2> 100 mL £ 0.1% tween 80 PBS 2/ > & 714 > fI* ¢ &= 6
JER(1.667x107 ~ 8.333x10° ~ 4.167x10° ~ 2.083x10° ~ 1.042x10° ~ 5.209x107) » wx fc kg1 )k B B %2
WA I AR Rl - R E AR N EF R R RREFRER - B

#-0.01 g <0 Clioquinol 73 f2>% 100 mL 7 0.1 % tween 80 PBS iz & 7|4 - fI* ¢ &= 6
JEE(1.667x107 ~ 8.333x10° ~ 4.167x10°° ~ 2.083%x10° ~ 1.042x10° ~ 5.209x1077) » ez kg2 )k B B G2
WA I AR pE Rl - R E AR MR ER R RS RREFRER - B2

0.8

0.6

Absorbance

04 4

0.2+

0.0 4

T T T T T T T T T 1
0.00000(D.0000020.0000040 .000006).0000080 .000010(0.0000120.0000140.0000160.000018

Concentration

Y=A+B =X

Parameter Ualue Error

1] 8.86394 8.81046

B 61784.72633 1331.48682

R sD N P

8.99987 8.8184 6 <@8.8881
(A)

®11. Curcumin (CM) 2 % & & -



0.8 ~

0.6 7

Absorbance
\

0.4 - -

0.2 -

0.0 q

T T T T T T T T T 1
0.0000000.0000020.0000040.00000€0.0000080.0000100.0000120.0000140.0000160.000018

Concentration

¥ =A+B8B = X

Parameter Ualue Error

1] 8. 808711 B.088346

B 61548 .63876 43989385

R sD N P
8.9999 8. 080688 [} <@.8861

(B)
%®12. Clioquinol (CQ) 2 % & 42 -
8. Mt EH @it (Drug delivery system)

3 2 PR BE#2 8 50 1 ml 2 0.1% tween 80 PBS73 % chGG-CM 8 Wi i8 B K if B~ 1 » 2
FEkB~d12 PBS BlE e CM430nm A& T 23 ziE o g Bl 22 kB L A 2 RBFy Y wigfF %
ek & o B BT AT S GG-CM B2 i 4eglucosamine 1 GG-CM B %30% =+ %
PSR B s nE_935% %2 928% ;@ "’]“ 4v 2 B A nGG-CM 3& v % "’]“ 4v glucosamineh
GG-CME | f<3]45% =+ » Fcx A wE 89.6% %2 86.5% - (H13)

R PR ERRE e 2t I ml 2.0.1 % tween 80 PBS 3 7% cnGG-CQE Wz if R T -Rig B0 » %%
pE R EEB 112 PBS Bl %t CM430nmit & T 2 R foid o fh Pl T2k B A A A28 0 P v g g
Bk R o BEH T ARSI OGG-CQEW-Z | ”J e glucosamine 5HGG-CQ & " A £ 1730 % 1{4,7&% >
Faogd o FacF L uE951%% 92.3% ;5 @ Ty be 2 B FIGG-CM & 7% 7 e glucosamine s"GG-CM &
WP Az 40 % > ok d A wH868% %824% o (R14)

100+
100
— 80—
S — 804
2 €
< L3
% 60} §
o s 501
a o
= o
g 40— % 40
£ 1% GG-CM g 1 " 1% GG-CQ
g —= 0.8% GG-CM 5 -= 0.8% GG-CQ
L- . 1% GG-CM-EDC S - 1% GG-CQ-EDC
—— 0.8% GG-CM-EDC < 201 —~ 0.8% GG-CQ-EDC
[+] T T U U 1 n
o 10 20 30 40 50 b T T T T 1
o 10 20 30 40 50
Day (time) Time (Day)

WM13.348 e REFT FESLEFS FHAF - B 14.34 % ¢ & Clioquinol jF %52 # 4 3 3% H -



0.8

y =0.033x - 0.292

1.5 o - 0.7
R?=0.947 . ¥ =0.015% - 0.163
0.6 R2=10.940
réq X 0.5
& S o4
2
- 0.3
0.5
0.2
0.1
0 0
0 0 50
-0.1
03 Time (Day) 02 Time (Day)
120
¥ =3.310x +20.08
10 R = 0.940

8 0.4
o y =0373x - 1.846
= 06 R? = 0.953
& 8
o os
=2
k=3
0
0 5 10 15 20 25
2
Time (1/2) log time

(B) D)
® 15. (A)—(D).# 4 47| & * 3] Curcumin & %% 1 ## 3% : (A) zero order, (B) first order, (C) Higuchi,
(D) Korsmeyer—Peppas.

y=0.031x - 0.255
R2=0.947

15

08
¥ = 0.020x - 0.260 -
R> = 0.924 _
0.6 -

log Qt

ot ol

0.2 RSl

-0.2 /

05
0.4

Time (Day) Time (Day)

(A) (B)



y=3.044x +2274 0
R#=0.936 0

y=0.376x - 1.789
06 R*=0936

Q/Qeo

log Qt/ Qoo

Time (1/2) log time

(© D)
W 16. # 4 FH#H A * 3] Clioquinol & %% % §8 % : (A) zero order, (B) first order, (C) Higuchi, (D)

Korsmeyer—Peppas.

9. # P guE > (animal model)

A * *F?*E‘—f’w?;?ﬁ-/«zﬂs—ﬂ it o 12 100 uL 0.5 % R4 B DMBA (05%1nm1nera1011) g
_"'T'F’V'*Fﬁ'?"*i /x’if—: 13F - S$5BTFRVPBEFPHENAEZALE 5 I L2 RN
R % (B 17A—D) - a0 2 SR HFEEFEF DT RIFEIRLE -

A (B)

© D)
® 17. (A)— (D). DMBA #% & 4 & v w2 i3t -

*F % A FTIR e % ¢ » GG-CM E% i EDC 2 Bfs » ﬁﬁi Ester bond # 1701 cm™ &
Sofcit > GG-CQ g EDC 2 %15 » § 24 Esterbond # 1563 cm™ e jif b oo igdt dicdydy
MFTeE B eIy ¥ 2L F1 L5 EDC R BE| s § TR 0 Fl i EDC @ S kigEie cnh™ N4 =
RefrE s At g I GG Qgﬁﬁiﬁﬁ*ﬁs\iﬁ i Eeom GG R E CM & & CQ i a5if
EDC < Bts » #1E i Rfe GG 2B % & g T 34 s 0 §% B A 1701 cmt 2



z2 1563cm’ o d P iutina iRk E T AT GG RE CM 2 CQ shig W Bk ud & ik @4 GG &
WRBAIE RSB, - Ko X L F] CM &2 CQ “4c » 8- & Water content 3#% # > GG-CM
2 GG-CQ & ’33‘_“‘:3_“@'\4?3?; }@,g, ' 4Efe OH 4 ¢ 22 - B Esterbond > iz Esterbond ¢+ HO
PRE S FIRBEZKETE S0 3L IR THB ] R KA RER FEX  IBBREARF >
ﬂi;éffbi:«‘ggf#p\ grRke EREFMEM M ZoRE L RAT AT R T %%W » TN T ,?“ R g &

ZA%KY O FRBELAG TTE S RNAER T URG RERAS FRSEBR Y 0 A AL Gellan gum %
glucosamine #85 F-KIE2 ok 4 58 > gk F F o & Gel content ;% # > 12 EDC 2 F 2 Fif e
25 GG-CM 2 GG-CQ FHWeng M5 » T aP LR (p>0.05)c MR F R T 7 24
Pl G L AR L B RJIE 1S A 4 e e ﬁ’ REF4 e gp d WA (free volume) &g/ > 113t
Hp }}'gliv:ﬁ—z R A R AR R 1 P F M iE T A P ‘a%“ LAREIEBEE L ¥ - B R TR
glucosamine 7 % 33t K2 ARG #8573 H P %-ﬂ B 0?"'*‘1 K W FRL A, FR
ﬁﬂ,ﬁ%CMi»GQ%ﬁ WEEET R o F R A T Y o e B el g
BER AW R > BT Rk 28 X g R R Nﬁr EEE O LB R S
f& o o FIALRI LI E A PR R AR PR R E R ol BA A E AL TR

KA SRR K E 0 G AR TR Y AL il 2 1931:1 R A R B ERA
AR R G0 AT RN E’ﬁlﬁif‘ VR R R AP S RE N 0 P ’U’iﬁfé 2P - N e ﬁ“i

LR anier o @B g 0 A B S R T a E ey § it i 5

GG@diGGQQmWi%?QE?#ﬁI5O*m”@ S BT LW mgﬁﬁﬁﬁﬁ@hfi
BT 30 = —L»gﬂ;i}uzjaﬁﬂssc, TS e E ARG AR T A 40 X 0 b oo B2 AR R B e f S e R B

ﬁ
s
=1
i
s

o £ 3 E
b ARART T &k Eho g %5;)7:,.?’_ ) ;.?Fag‘:p\ grsm;‘;s/é; e 1% f’ﬁ ﬁ?; a2

ABIT o AT raf
Higuchi 12 % Korsmeyer—Peppas - fﬁﬁ?ﬂ'] P\ ’ ’aﬁ’ RE ’93‘—%“—*% T§ T fﬂm{%‘b ’ fx#&-ﬁ Korsmeyer—Peppas
model > T R G R AL AL s A E 2 ARA IR 3 0 F RS T R R
BT ok 2 B BOU 0 SRR A AT URM - B %% B 0 DMBA ;;;%;b T AR R
MAE DAL RE  FART LI Hns o 2§ i R L E R T LIPS
o R E A E AR+ 5 AR BB e B L e AR T
GG-CM 2 GG-CQ #FWofls ™ *vd 47 HoA b o L4330 0 v Wl b & P i o

2k
T > 35

-gg

AT % - E21 8 AT 3D N R T iRk (SCCLS) » AT T R e A3DM RN T B
v2 g o pow B 23D KT SR (T gt F B o 4 W 43D Matrigel gel ' 2 Gellan gum gel - i5d % -
Epry o A H YEIDEBIEM KR on F - EaETp S5 REAET v xt LR SCC1543D
AEE OBREHA GRS P RESCFTRREN L me R R R i Ay ¥ 2 &R
L3 1 Gellan gum 5 Fh At @ v R BB BT A B R RER AT RRFY BER
© 20152107 B d o R AB S enBdp IR S B FF LA ERGS L - BRI FI S
Mg g APRIBYE - BFRAS 2 ESPFF T L 7 i ét"‘#f‘zg\;éﬁ»ﬁﬂéiﬁ KRl



Bt mi,ﬁr v B AT T#tlﬁuﬁv;ﬁ, Foh ARy R 220138 A 1ESCIH T ~ 45 MEFH €%
< 5 f 3 =) %;f_ SCI#p J]J m}? % o
I ~%3 é;fle:

L MBI A S RELEE
(http://www.canceraway.org.tw/cancerpageshow.asp?IDno=423)

7 rcfe A 451038 (http://www.mohw.gov.tw/cht/DOS/Statistic.aspx?f list no=312)

2. % 7 Fr % > Clioquinol ¥ 4 8+ & &5 /5K v "2l 51 4% Caspase 2L ik df (- fm%e k= {rimie 4 £ &% > 40
1wy FERRIFPFEIL o RRFEFAF P EAR-FF - £ o

3. HEE AT ABEESEAMAREFER AT A LH Y P AR R AT
Rzvd L8, ¢ FARY,L- &2

4 PRAP - FrEalmrokiie AR/ RRAA S MU E 2L FrERLEY M
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7:30 a.m. - 5:00 p.m. CRS Registration Open Strathblane Hall
7:30 a.m. - 5:00 p.m. Speaker Preparation Room Open Conference Organiser’s Room
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12:30 - 2:00 p.m. Young Scientist Roundtable: Drug Delivery Technology Sidlaw

and Clinical Development
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1:00 — 4:00 p.m. Poster Session I Set-Up Cromdale Hall

2:00 - 3:00 p.m. First Timers’ Meeting Lowther

3:00 - 3:50 p.m. Plenary Session: Vincent H. L. Lee Pentland

4:00 - 5:30 p.m. Industry Roundtable — Drugs, Delivery, and Patients — How Will Lomond Suite
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10:30 a.m.— 12:00 p.m.  Mini-Symposium: Modeling and Simulation of Oral Absorption—  Pentland
A Progress Report from the EU/IMI Project OrBiTo
10:30 a.m.— 12:00 p.m.  Scientific Sessions
* Drug Delivery to the Brain Sidlaw
« Encapsulation for Industrial Applications Tinto
* Modulated and Responsive Delivery Systems Fintry
« Transdermal Delivery Moorfoot
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Nicholas A. Peppas
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* Oral Drug Delivery Pentland
12:00 - 1:00 p.m. Lunch with the Luminaries* Carrick
12:00 - 1:30 p.m. Exposition Hall Open (lunch available for purchase) Lennox Suite
12:00 - 1:30 p.m. C&DP Luncheon* Sheraton, Stirling Suite (offsite)
1:30 - 3:00 p.m. Mini-Symposium: European Technology Platform on Moorfoot

Nanomedicine: Translation of Nanomedicines

A=x ERE A F BT R 2 AP 4 “Cell cytotoxic effects of clioquinol and
prepare of a gellam gum/glucosamine hydrogel carrier for oral cancer therapy” B 1 ~

B2 RIE2 A3 ¢ HRORBIL R 2 Bom e b o



i’ﬁ * ’&V'Hb m,]it/;_-‘—[ s VEI‘

Rl N g1

S FRB- LN

T AL AR B I L s 2
Aﬂi ~ > R

A4

o ’FB

4

THA R

%TQOb%gmg";k z\'p ’E,gl_\/l

eIl S 2t



CE R F AT KA RIS I M R R SR R LSS

SrOF T HWE A NI AT ARG S { £ RO REARTERE LD
s o
il

B i 560 AT ARM s o BB T 4 0 Bk e
FEERE300 REELEDEEGFHEAE S EL KUEE 10-15% 0> £ F Y
WEESHHEE Y cFEHE R RY G AR NAHBE B HEH
g d FLZ A BEna R fided FAARAFEEP TG DR
FAeF KT OBRILG e AP RPN AR PSR E
B o HER FF QR OGS T B AGAFFAEL o g8

IR A R4 E A h@4s ¢ B Mead (USA) f1#* 2 3 s @é‘%%ﬁ v FE

s

e
L3

A

PTG TRl e f A AR TR R R P R S A F R R
Bk fr o BAP-F RRE A B LA RE N B
IR R B o T RIE P RRE T chES B LR S A - BEM YR
FLLL Y- 22 F 53 0 2 27 M Rs Bm Rk sd Fias R ke
Feehl o PR PEE AT P ARE > FEA PR P S I P REELTE A
- BEEUET PR c LSRR PR AP - B F TR A MRk
Fril s AR EERD G e A HORPE S AR R A AP
AEY A BT 7440 £ B S Rosenbaum # ) Novel V-SmartTM Nanovesicles
Fos A G R )ﬁ?m/r}? PR AEMOE A PR RE - £ L HRR
(Huntington’s dusease) > Rl & - B{x# & 2@ A K feh- 377 > & BTkt
R LR W G AR AARTEER A EFR T RO B
Fp o e Adni PRRAMS AT AAME T R AT R - BEE
AR HAE o AR T Lammers #% 2 & BB a0 a3+ 5 W RRE L £ o0 1Y
AR frig CT > MRI BBtk Blehad £ 1 2 » BE 0 e F ok 7

SRR AR RS R Ao B 3B A S R M N e e



Rt Rl 0 PP AR PR 5 HIEIT R 2 iR

2L =)
N

g

BrpEaarm g - BEBARSFE Y EPREL E-BEFE BN FHES
Y E o SRR T 0 iE2 30 E K FL G E- B EA PR RHRA

ML E R R FR AR - R ERE R AR

o

DU §54
AFFELORFUELFAF G o R F - RAE oK LA
BELZAH CHL- BPREFEFFRAHOR T 8 FF A

REEHPPELLPFE oI EEAR DR E 0 A ANPRS PRI T
B AR R APRER B AR OES G AH -
LT o BFFAF S hMaE - Fola 5 o B ROPRr 2R Lok
RFEALER - 2R Ap M enE o gy g2 qAPe T3 L
ARs 2 REF RO o APAEF YYD SO Y ERN i
FREHNOEFREFTEAE AL T REA A FEORTIIOBRL S

AR A ] BRI SR FIAGEEEHENR LI L I - BE 1 ¥

pEoRFELBYEz Z NI AAT o iR He vt RFET AR

Rk B- BAYHATF ARDER Y AF R IR ENAL T gt o



FAEIMA G A EFE S R T A

p#:2016/01/25

PR e 4

3% ¢4 Gellan gum K% i DM IR R AL B v Wl in e pb 2 27 3

FRAEA: PR

3% Sy 101-2221-E-040-003-MY3 FragE: 2 FH#

F Y R Ry




101# B &P 5/7 7 & % § 4

i TR

ELL:

33 %5 0 101-2221-E-040-003-MY3

% +4 c Gellan gum (K ¥R 5 SDMEB IR R A B & ¢ W is R RE R 2

2 i (F R
- e F AN EN|AEFF . :%g{lﬁ#%%
= %IEP o= ?‘"“’:‘\ T BRA| HE PR sk
e (RS |8 (2R Z(FTRT L T2 45
SRRl el B ¥ %)
B~ 1 1] 100%
iR/ 0 0f 100% fa
e F T
G 8 6| 100%
%3 0 0 100% |#%/#*
e i 0 o| 100%
%11 F/ ] L d %
. DR URES i 0 0 100%
i 0 ol 100% | ¢
i S
#11 4 0 o 100% | *=
AL 2 7 o 100%
gpard a4 L4 0 of 100% |
(ABEH) [Erimgs 0 ol 100% -
L oizesm 0 0 100%
B~ 3 41  100%
T G - YE- T 0 0f 100% fa
W F T
g e 4 3| 100%
%3 0 0 100% |#%/*
¢ i 0 o| 100%
% 1 A S !
a0 © B 0 0] 100%
i+ #i 0 0f 100% i
BB E -
#1 4 0 o 100% | *=
AL 2 0 0 100%
gpard a4 L4 0 of 100% |
(PR [Eimgg 0 ol 100% -
L oizesm 0 0 100%
s L AFETE AR FEVRAAEL SRR FRE S T
(RiFn B4 2 AR RpRFE g ergsir
& R dopHD B S B
CEREECEER
PN Y
BB 2 A G
AEPHHEE 2 L8
PRERIE T
3 HE B o)




X %5 P g o mal A= R

Bl L (z Frradl) 0

2 HA/ Ho e 0
By [T 5% it ki1 B 0
plEss 0
z AR e 0
B |7/ vy 0
W CETRr 0
0

FEAEREZ 22 (BRE) &k




PHIAHLHETVE S 5L p =4
PP FERVEARARE EATEY PR T A R FES R §
( %+¢%wﬁa\&a~%ﬁ~%§*ﬁ bR i) A Eag
CEMHIELNY FE L RERAR GG MBS - LR

NEERFLEAEAR CESRFPHPEFRE- FETR
e (Fp > 2100x 2 2)
BEES AR

% # & )
wp o

LR RF D AL Y R E R

”‘Q e B4 D%’?z\i?ﬁv W &

Ef e &® Y 57 HE
[ HE Dmpi“‘ | Ed
Hi oo (100% 52 )
AFEP R EFRACHALEH Y, WP P H EH 8K M, P o 7 i
FE G SCIE M Fp, 3T P 4 fa 2 1542 5 ""Gellan gum/Glucosamine films
carrying 5-Chloro-8-hydroxy-7-i1odoquinoline as an oral cancer
treatment patch"", *3* & FH psee PP, LB F 0 KpFe- HETF
L SR T r? ng - 7i1‘5if£§fi%i‘3ﬁﬂi“%5ﬁ [ERA S S
B

CHRFITS G LT A R R G  ERA SR FRN R
(%Q%I*TL%\%”LFI*I\\,&,%W% ERRND- 2 2 ﬁai’f’ Favtk) (4
500%F 5 *)

CAER o B R R RBEE R GRE, AF7 % 1% gellan gum i A A48 E

v R R e E R B, f“@f%’?}%{#ﬁéiﬂnﬁﬂ AT B R

-mh“'gf =8

KF'B;?",E }%/‘?}%‘E‘h.‘,\;}"/‘prgw'ﬁm ]'T';Bi.'u‘g Bl LLi\.IFB#BI’ LLqu/r}%
%%'é:,——:u_‘w/ﬁg&pgw}%’%,—ﬁm)ﬁg bkg;. PN O +ﬁp:q;§;g\§; Ny F
SRR L L, ERIBEA PP R, FER AL SRR I TR Y -

ThL, AV ERRALIYZ E,FEEHEY z\% % F e By M F - A
o, BT IRREY L S, Fl 7"%?5%%;»_*2016%%5?* o LR
AU T, T2 FlrE S dm APy 1 iF,




