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Major Field Biomedical Engineering Dr. Pang is doing some biological analysis at Sakai lab.
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OWMEZEE / Theme of Research

Diabetes mellitus, a severe and life-threatening disease, has long been under global healthcare concern. Although the exact cause is not
yet fully understood, it is generally accepted that type | diabetes mellitus is related with the autoimmunity-mediated destruction of
pancreatic B cells with environmental trigger. In this study, we propose to construct tissue engineered pancreatic B cell tissue for future
implantable treatment. A PLLA scaffold was fabricated using gas foaming method which is relatively facile and resulting in highly porous
scaffold modules. The scaffold was inoculated with insulin-producing cell line and studied in a perfusion culture to assess the in vitro
function as a candidate for implantable tissue construct.

@WEME / Outline of Research

PLLA scaffold was first fabricated using poly-L-lactide particles with NHAHCO3 bya gas foaming method. MIN6-m9, a mouse insulinoma
cell line was then inoculated to the PLLA scaffold. A bioreactor was fabricated for perfusion culture. To assess the in vitro function of the
pancreatic B cell-laden module, several studies were conducted in the 1-week perfusion culture as follows: 1) cell inoculation and
immobilization; 2) setup of perfusion circulate for long term culture and mimicking the in vivo micro-environment; 3)glucose
consumption/lactate production; 4) glucose-induced insulin secretion; 5) live/dead assay for evaluation of cell viability after perfusion
culture; 5) hematoxylin and eosin staining for observation of the tissue morphology.

®WMEME / Results of Research

During the 1-week perfusion culture, the amount of glucose consumption was observed decreasing and the produced lactate remained
relatively low and constant in the cell-laden micro-scaffolds. Referring to the glucose-dependent function, the insulin secretion kept
increase during the perfusion culture. Additionally, as visualized by live/dead staining, the immobilized cells remained viable after 7 days
of perfusion. The B cells seemed to persist in clusters rather than separated single cells. These results demonstrated the potential of the
micro-scaffold to maintain aerobic respiration for cultured cells, which could be resulted from the highly porous structure of the constructs.

@4#%0OEE /| Further Research Plan

We are now summarizing the results for publication. As the next step, we propose the work focusing on the development of an
vascularized multicellular pancreas tissue model by three-dimensional (3D) bioprinting, towards future treatment of type | diabetes
mellitus, due to the promising capabilities of 3D bio-printing in engineering of customized and complex architecture of cell-laden tissue
constructs. The work will be carried out using 1) organoid-based tissue organization, 2) 3D bio-printing, 3) integration of a flow channel
network design and cellular co-culture. We aim at fabrication of a pancreas tissue model with spatially controlled cell types and numbers,
topography and biocompatible evaluation of the model through drug tests and the long-term 3D cell culture.
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DWMEFEE / Theme of Research

WERBIFICEERICEVWTEZDEBERD OHNKRELDINEEELEETHY, REBOARIIEEBETHD. LML, WEFF—IC
ZTOWRMBEFE->TLHUE, GEGFIATESHT, BHEEEY - ELTHRSHERZNEGEL, BULABET NI REEKRNTEE - B
T HFH-AROHRRARSROONTND. ZITERRTIE, COISEHFLLEBETNNA REZERLEIFHARELT, YE
REICEE LI-B5%ETY A D OMIEERE, EARRIEORY BN S, BESETIHREZEE BHRSEBIET/ M RAHRD/N1FY
TUOS—ICHRE, BREREITIELEAMELE

Q@WEME / Outline of Research

RN HEBIERE, RETHIMFREARY I —FBITONELSELRIC, MFREFKTEHESBTERLE. JILa—XREIC
ILTA VR VEELET DEEA—2HIROETILE LTI I RABEXOMING-mIMilaZ ALV, COMIEER LIBKRICETEHAE
BIESE, ZTO® BETNAZAFEON(ARFT7IS—ICKEL, 1 AHOBEELBEAES 270 EEGFMEERLLTE 0
I—RHBELABER, BREJILI-RMEMISELE, VR VEE, FEL1VEMEEROMBEFELETERBEL, MR THER
THROMEBZEEILL, BBUIFEER AT XU - IF O RBEITOR.

®WMEME / Results of Research

FY, HRBEECEVTRVELWVMEELAIEREBEEDLY N7y TJIIDVTHE, BHALLRVVEN DL, PangEL &HIZfTo7=.
1VEFOEEOM, JLa—XHE-IBEREIBEMERICHY, BREIFLELE LA2REGHEBNIBR S, BEROERMREE
TOERBRICT, BHEQIFRIFRARRISTES 2HRFHIBATE. R, SREJTILI—IMFNEDOA VR VEERR, BE
MEDITONTHERL, BEICKL > THRENTHEBEENMTOA TS I EARENE. 1 EROBERZOMBEFEHASIUAT
XY IFAVURBICKDIEBFHBRNS (L, BEANTZRTNGHEOEBIENEHS, TOFRDFEALEOHIIENEFEE
RLEDICHL, BE—FEHELANLOBEICBFE > HEOIBLEAEERTELTV . COLSICRELRERTILE LY Z < OHEE
[SIThE 2EBEFHORENROFETHY, CORERICOVTIEPanglEL &iBH & TRELEBREIT o, LELY, KIBEER
BIBHET, BREGESBET NN\A ADERADEETIFHNLERBELEIL TSI ENTELEERS. UATL UPanglE T DEER
FEEELGDIDTH 1A, PORREERERICOVTHEREEERA LY, SRORL—AGERERICENIEELGHRRL
WZ%.

@45 #%0OHE |/ Further Research Plan

SEOKBRE, EXHBRNELTERBET 012, BABHEEFLOHETOTVS. 1 5ABMERIIVATHIH, BHRELD

F—RIZDTIE, SEOPANGELTOBEICLE > TRYBRIZENHELECENBRORETHD. SK.IF, SHICEENLBET
NAREZDHEALED. ThbhE, DEERT IR TOERRY FT—V FEBELABZE NS FOYIL LR E ZRBFIC=RT
ERTDINAATIoTF AT 2845 THS. T TICPANGHEEIDFERZTOIHRELRE THDWei SUNBUBDR U F ¥ —EAE
ERFELTWEANA AT oTo VT EEE, MFEICTERREICERBEZFATHY, PANGETORAEZMALT, vy b7y T%4T
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LTHY, ZOHR—FELT, EX - BFEXRFBO 2 KEOEETCHIARAEHRKICHELEEZATHD

BHMEETHIEOBRET/\UEL/ BHMRETHIROBEREEZTI UEBL/

Dr. Pang is observing cultured cells at Sakai lab. Dr. Pang is treating cultured cells at Sakai lab.




