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birth Time (yr)
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S ARE o] X|ERo] ARGE|TL glom, kER AEMdel] SleliA st
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83k Edmonton ZREZo] % Al o]2 oz Z3g wgit!
AM. Shapiro &Il W= A18 i FAlelA 2= HIXE6,000~
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o] Ao T FARE= RS 3ol
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kS vhEe] (IR, 2k APE Y] 3EEQIET) I 2
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=5 hdsla ollshs AlE AlEe] A4 Rl Folge] Ho)s]
of| Plo] FHSH TFE o] AT B B 4= QS Aok
A7) N2 kA7) (electrostatic droplet generator) S ©]8-3F <&
Ao E e0] A 7l =2 oF 187 um =719] 99 s ks
Al ek 017k 710] 800 pm =719] Zjet Bk 4uf A 2 2
Zlolt}. 1t 24t 3718 Fole Al EAlde] Sitk #jute] 2715
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ethylene glycol, PEG)-2-A1g3107 2w APES] 3 7IISKPEGylation)

2 Awshar QR Zejelgdl 2efEe ARRalo] 3 AHHEE A

& AlEgk 2 AFFHRBO Gk #w Alze] gl ZelE
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A Eick 8 7o 2 wiel go), it Aw AEY] o) o))
S WA RES-S Ao = 7RKER 7Y W) Eok o s ARl
1 149 W) & Hol= ZE & 7 Qltk o3 o2l A= MRS A
o] S-S rlsith

olefgt ellA Eejellddl Se}Ee] FE Al sk % Al
oIt 7l delle VS A 0T, AlZ WA O ZHE HTE
sl of2] Ho|E7IRI (cytokine) o] 248 HolEral 3 4= glrk.

3.2 E2|=ul2(Polydopamine)S 018%t FHI= MI=£2| &M JHES]

ool &3] & = 9l E5Hmussel) > G AEHA] thE
Al B IS B vk 38k A (adhesive proteins)
& EHlal] wiel] sjolebd Lol obga o #o ke 4 ek
] A2 71l A gEks el 21 E9k(3,4—dihydroxy—
L—phenylalanine, DOPA) ©|t}* DOPAL= 418} 545 3ol A
& s ol (amine) ©] SAEHE A7 1A R 32l E Ads
Sihar 2] Ik wlebd DOPAS] 31812 Ake: tlekst miajse}
o] A3t 7158 AlF3l AN DOPAYE Adkd 1A= 543 557
o] AskE i) kS Wellsit). 5], PEG-DOPAS] A%k
OABBIEIEFE(TIOY o 2432191 PEGylation2] oAk tlE &%
o= A e

7FelEo b (catecholamine) - TS 72 =74 357ell4] DOPA
o] tiAkEdEA olg3tar Sick FRlEoRe: FRlE (catechol) 719} oF
TE 7R3 =t FHEE DOPA %1719) vl AKES: o] % 9l
o= F3e] g2 el 2olil(lysine) 771¢] 7Te-g 7HAAL
QItk DOPA—lysine motifs= mytius eduiis foot protein—5 (MEfp—5)
oA FFakH, oA E5telx] BT A2 A= (pad) o] Aol &
Ak 28 82 T8 A 7IEAR] BASE Kol Qv

F= ARze] lofr olefet DOPAS] #8377} Fg=]ar Qli=d, ok
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(a) Byssal thread o NH, =(
s Pty B o df\g
4 NH, o o g
- i £ OH AT W
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plagus |2 NH ]
s )\:_\H—— ?}:mg

Melp-5 amine acld sequence

SSEEYKGGYYPGNAYHYHSGGSYHGSGYHGGYKGKYY
GKAKKYYYKYKNSGKYKYLKKARKYHRKGYKYYGGSS

¥ : DOFA, KX Lysine

(b)

OH O
A _OH Oxidation O Nucleophilic o OH
@ (2H* + 2¢) ?r reaction l/l\\rOH o]
Y . = 1
=, [/ HN\/\IP/ Nﬁ
NH, NH, S o
Leukodopamine- Dopaminechrame
Dopamine Dopaminequinone chrome
//
"b._/cl)“H OH 'OH |
/J: S . JC_j,ow
Ty e { —
3 I S =
HN .;l’l NJ\,:) HN T
£ R =t
Polydopamine §,6-dihydroxyindole

12 8. S8 TA| =AK Y2l (a) Mefp—50IM IS} o210 T4 715
7|5 F5H= ofnliedt MY, (b) PODAS| BHetx 714.%
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AFES] TS TSk A J3E AL “1}39 ol2fgh A== A%
PEGe] HlaiA 3w A W3S 1S £53] AAX W) AlEe] 3
ACERE BT dliE Jo® TdstaL M‘:]r- 8] 9+ 6—arm—
PEG—catecholE ©]4510] 5 A /JA3E A7)s RARE
o ek

ol Hw AlEE

Ho‘@f\'ﬁ‘m E
NH; " HO . - .
W HH; 3.4-dlhydw:¥gﬂ161c}lmam-c acid
K - Ay,
HN ":'Nf BOP/HOBYDIPEA, NMP

oy Q/J’ 1}

G-arm-PEG-amine

Edmonton protocololx] 2ko]i= e ofA) 4]

(a)

o  OH

G-arm-PEG-catechol

Collagen matrix

HHS Y& pAE ®

Collagen matrix

18! 9. 6—arm—PEG—catecholS 0|23 3| = M=

(MR1, FK506) 9} 37 o] ofFo]2lE 3A =9, 6—arm—PEG—
catechol®] % A= 8ol W] M) Al U 1S golg=ay,
AL 2] HAGARE l5lo] AMolEFIRIONG T cell] 3215 ot
Fol g3 X8 5315 & 5= oA Ik

3.3 sllzizl(Heparin)g 0|8%t = MZE2| &M JHEE

A= AlES] THEE o]2) A] 7R AL HE AL0R AT e
Z3& IBMIR (instant blood mediated inflammatory reaction) ©]2}aL
BR= A A4 G=ikeolrkt o] HReS elEo] Hol Lymke
o7 43 ¥A (complement) 2] 433} 2 FA 73T (neutrophil
granulocyte) 2} T4 H(monocyte) 2] = ME U] He w07 <l
alo] loju= wkgolrt I8 10 IBMIRO] theh 1kt Rajes
HolFa1 Qlok

VolM = AR B oAt o2l H= AlEZF70% 4 2
# Zo] gelg|Ql=d) oj2fdt Yo7 A A FE L = Aol HiE
IBMIROJcE! wlzhA of2fst IBMIRS 27] 918 w20z 715l %]

A o)) A] SolelA] FgaAE o] ¥

Fibrin formation

B 1. FT ME oAl A| £04K0IA Mzlst= E&!(PIC=pro—inflammatory cytokines; IP=intraportal(ly)*

Agent Mechanism

Experimental experience

Clinical experience/Applicability

Heparin Anti—coaqulation

In current practice islets are infused in
heparinized solution

Anti—coagulation
complement inhibition

Low—molecular—weight
dextran sulfate

In vitro- Prevention of all aspects of IBMIR in tubing loops model
In vivo: Adequate anti—coagulation but limited complement inhibition | Clinical trials in HIV patients in which the
in monkeys prolonged survival of pig islets transplanted IP in diabetic | antiviral effect of detran sulfate is tested
mice. Reduction of IBMIR in pig—to—NHP islet Tx

Anti—coagulation

In vitro- Prevention of islet—induced coagulation and platelet

N-acetylcysteine was tested in clinical trials in

thrombin inhibition

Nacystelyn Anti—inflammatory and L. . ) . . ..
L consumption in tubing loops model liver TX to prevent ischemia—reper fusion injury
anti—oxidant effects
Anti—coagulation via . . . . Clinical trials for anti—coagulation in deep venous
Melagatran ou In vitro- Reduction of all aspects of IBMIR in tubing loops model P

thrombosis and atrial fibrillation

Anti—TNF-a monoclonal
antibody (Infliximab)

Blockade to TNF—a prevents
stimulation of its receptor

No clinical difference in a randomized clinical
trial in islet Tx

Blockade of PIC production

15-Deoxyspergualin via NF—-kB inhibition

In vitro- Long—term eughycemia after monkey islet allo—Tx

Clinical trials in combined kidney/islet Tx

. . Anti—coagulation
Activated protein—C eu

In vitro- Reduction of coagulation, PIC release, cell infiltration, and
Fibrinolysis NF=KkB inhibition | insulin dumping in syngeneic mice after IP islet Tx

Clinical trials for treatment patients with
severe sepsis

Inhibition of thrombin f
Statins ormation Immunomodulatory
and anti—inflamma tory effects

In vitro: Dogs transplanted with a marginal autologo us islet mass
achieved and maintained euglycemia

Clinical trials in heart and kidney Tx
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&l 1. 5|0l H= MIX F2(0f Zel=0] Us
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5 60
Time (min)

Tirme (min)
O3 12, 5|mRiez mjaksiEl = METHIBMIROIA 20j= gsk®

BMIRE 7] $181 AE 178 el Slelek

SR, ofeldt BES AMgSlolE BMIRE Hiv] 2 ks o]
#) gkt 107, ofe] FAE-S P AT 7P ik erd Az
Follhiz olelet £709] AMBHITR: A= A g s @
Be Argow Folud she W Vs Yk 1 F A
) el TR 114 5= v} o] A A el okl Avidin) 3
ol ¥l(Biotin) & il Slo} sl sksl Astow opd o}
& sk ot

3l AEe) st el Zjdshe T8 12004 1 vish go] €l
S W3S 53] ZokA B T = UL, BMIRE L0
£ 0107 A ofe] ea5e) YR 45 ZokS sk
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x2

olg A% AlES] sui RSk 7S] HETE vEA I
o] Al F8O] 913 (bleeding risk) @] $lo] IBMIR®Y| thet G315
ZIehE: 7= glom, F= AIRES] TTsels WEE A Yot ALY D
gkt Qo] E-gst wiH o= o] 8d 4= i} 3 dlujele v
B TSy} 18S9 uie] APgelikvascular
endothelial growth factor) 9F° 2350 P 43314 K fibroblast growth
factor) 2 741 Qo1 Sk AFPe sh=vl Qo X121 et
< & Qv dEA Sk

4. UM 2ZAL IZXEE 0| S¢et
A= M=ol Y2sHd XIX|H (Scaffold)
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