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An ultra-thin coatin? islet structure was achieved by coating the surface of
the islet with biocompatible polyethylene glycol-bound lipids (PEG lipids) and branched PEG

derivatives. The optimal conditions for the PEG lipid and the branched PEG derivative were
investigated and found. Encapsulated porcine pancreatic islets were transplanted into diabetic mice
to evaluate the function and safety of the graft. There were no serious adverse events attributable

to the graft until 3 months after transplantation, and individuals with normalized blood glucose
levels for 3 months.
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¥ 9. Mal-PEG-conjugated phospholipid (Mal-PEG-lipid, maleimidyl polyethyleneglycol-
conjugated phospholipid) (Fig. 2)Z LU TFD X HIZE K L 7=, N-Hydroxysuccinimidyl—-u-
maleimidyl polyethylene glycol (200 mg, NHS-PEG-Mal, Mw: 5000, NOF Corporation, Tokyo,
Japan) & triethylamine (50 mL, Sigma—-Aldrich Co, St.Louis, MO) & 1,2-dipalmitoyl-sn-
glycerol-3-phosphatidylethanolamine (20 mg, DPPE, NOF Corporation) % dichloromethane
(Sigma-Aldrich Chemical Co) |Z¥Afif &4, 48 BEM=RIE CTH &R, TLEEkE. Mal-PEG-1ipid
FAEKRE LTHELT (190 mg, K80 %), T, FREL7ZZt Ml 6 Ak, f/hk,
A% EDTA AV PBS & izt 0Bl & 2mdT v BY BR T <, Ml (200 1 L, 7.8X10%cells/mL)
% Mal-PEG-lipid (100 L, 50 mg/mL in PBS) EiRA S, FOITBILEITV, K ET30
LEERE Lz, FDf%. 8-arm PEG-SH (100xL, 5 mg/mL, in PBS, pH 7.4; hexaglycerol
octa (mercaptoethyl) polyoxyethylene, MW: 20 kDa, NOF Corporation) (Fig. 3) Z¥iiL.
BUEEIZ I L < #BERAEITV, 545K _ETHFrE L7, PBS containing bovine serum albumin (BSA;
10 mg/mL, Sigma— Aldrich Chemical Co.) (BSA/PBS) %M. imDyBfEd 2% Clllgz 2 BTk
S7, D%, 4—arm PEG-Mal (100 z L, 50 mg/mL, in PBS, pH 7.4; pentaerythritol tetra{[3-
(3-maleimido—1- oxopropyl)amino]propyl}—polyoxyethylene, MW: 40 kDa, NOF Corporation)
A, RRLHITHHEZATV, KT 5 pfEE L7z, £D#%. BSA/PBS THliluz 2 k-7
(FEE TR 1 EoVd TN, BEZELS 572010, ZOTREEZ#HEVIE L, ML Mal-PEG-
lipid (100 L, 50 mg/mL in PBS) Z Mz, FCHMITHEFRAATVY, JK T 5 /3 flfE Lz, ke
SRR 8—arm PEG-SH AR (100 L, 5 mg/mL, in PBS) ZMMx. BNEEIZIK L < BHEEZITV,
53K B CHE L7z, £ D%, BSA/PBS CHifas 2 FEle~>7-, 4-arm PEG-Mal %% (100 u L,
50 mg/mL, in PBS) AWML, FEoMmITB@FRA 1T, K L T5 MEE Lz, . £ D%, BSA/PBS
THifaZ 2 k-7 FEE LR 2 BloY 7)), BiC, FEEZES 757012, ZOLREEZ#Y
W U7, #IEIZ Mal-PEG-1ipid (100 L, 50 mg/mL in PBS) Z M. FACHONIHFEZITV, K
5 A RIERE Uiz, ARIMEREREIE I 8—arm PEG-SHIAWE (100 L, 5 mg/mL, in PBS) Z&JMNZ.
BIEEIZE L < R ZE1TV, 5 0K ECFpE L7-, £ D%, BSA/PBS THllla% 2 FEpE -7z, 4-arm
PEG-Mal ##& (100 u L, 50 mg/mL, in PBS) ZIRM L. FCHNTHEIFRAATVY, K T 5 4y filEfE
L7z, DOtk BSA/PBS Tilifa% 2 FEWE~ 7 (Bifg LR 3 oY 7)), 20k, £nEhoy
YIMAZELT O X DT LT Albumin-FITC #E (20 p L, 4.0 mg/mL) ZEAN L, T30
ATV, OK BT 5 Sy [EERE %, BSA/PBS THiRA 2 EEvE- 7o,

Albumin-FITC IZ. T Albumin-FITC 5%#% (10 mg/mL, 1.2 mL, Sigma—Aldrich) & Traut’ s
reagent (10 mg/mL, 25 wuL, Thermo Fisher Scientific, Waltham, MA, USA) »OAESIL 7=, %
DR % 1 KR IR CRC TR Lz, £ D%, Thiolated albumin (albumin—SH) (% spin
column (Thermo Fisher Scientific) THEHIL 7=,

Fig. 2 Mal-PEG-1lipid D#&EER
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