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1. ¥ %7 £ ¥z v (Bone Marrow Mesenchymal Stem Cell)
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Untreated MMF Rapamycin
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2007~ Shapiro; Edmonton,

Linetsky, Miami, USA Use Canada 100% isulin

low endotoxin purified Independ.ence in 7 .

enzyme blend (Liberase) [ 2000 consecutive patients using

in islet isolation the Edmonton protocol
1997

Robertson; Leicester, UK
1993 Large-scale islet
purification with
continuous density
gradient COBE2991
system

Ricordi; Pittsburgh, USA
The development of the
automated method for islet
isolation enables sufficient
numbers of human islets to
be harvested for
transplantation

Najarian; Minnesota, USA
The first clinical series of
clinical islet allotransplant

Lacy; Washington, USA
Successfully reverses
chemically induced
diabetes in rodents using
pancreatic islets

Kelly and Lillehei;
Minnesota, USA The first
whole pancreas transplant

Banting and Best; Toronto,
Canada Discovery of
insulin ,and introduce
insulin into clinical practice

Williams; Bristol, UK
The first attempted islet
xenograft using sheep
pancreas fragments

Figure 1. Landmarks in the history of pancreatic islet transplantation. There’re still many other
important inventions or improving methods in the field of islet isolation and transplantation. *
Since Dec. 2005, National Taiwan University Hospital launched human islet isolation and
transplantation program (HIITP) focused on clinical service and research on islet transplantation.
In 2007, islet isolation procedure were validated with two human pancreatic islet isolation by
human islet isolation team supervised by program leader, professor Po-Huang Lee, Department
of Surgery, National Taiwan University Hospital.
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Figure 2. Histology of the islets of Langerhans (open arrow).
The surrounding dark purple cells are acinar cells (exocrine cells).
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Figure 3. Islet isolation and transplantation.
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S BEER T Ry
Cardiac Stem Cell Therapy
MmEE TP

TACEFER PP
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watim e s £ %) 80 fick B %) 5 50 Mook o dwmre B g gt 12 B 45 (intercalated disks ) i 4 o
T AR ALK :u’i’b‘m”fﬁﬁ;wg]; A BB L b hmie s - EXAF- PlEZEL A oo
o Rz Bt B2 g ek A ERA %’3'05’“13:.%{?114 R AT BERY o iEm
FoREWNARARSFF CETF o § S BBV SRR BERES k0 BRF
fgfsi;érr,;,ﬁﬁjr\;}?i/\,g 2~ R HIR S lzirgﬂﬁvf:)g_‘,\jg o

LRGN - afuﬁﬁ:rﬁi;:/;:» A ethaniir 2RSS P LS E L § P i 1Y
e VUM Y B D A ) gaa%] o AT R AI* N A Tk F R o g &A% 4 (percutaneous
transluminal coronary angioplasty) LA A FRRIE SR B S E DS L2
B B ooha Rinp eho e PR SR AT R oo R R 8 S e R R
GEATE NZF S DR A o A R P CREBE R % R ’5}&: % & & % (biventricular
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W

pacing) H X e L jiF2 th o $ B R R RO RN e REE G F .
EREHIEmE R g F B 3 R 'ff“;"f‘Jq’f i3 e ,r)z;‘ P e
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P o kit imie RiE Y 2F 5 chime KA S B R KIRT A LA A FRRIR e &4

SBUER e B SR PNER dm e o Tl A g F O diriwe (R - )

1. & & % #gi7 w?¢ (Bone Marrow Stem Cells)

TP 5 3% 73 Pendnre > ¢ g n dixlobe « fF F iz o (mesenchymal stem cells) -

5o it B4 2 4w g (multipotent adult progenitor cells) 2 & F p A w0 5w f7
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(endothelial progenitor cells) - F] 5 Z_p #endih > Flpt B L * SRR w2 S b o 1Y
TARMBPRAT P g bR iR eE o

(@) % » i &+ » 5% (Multipotent Progenitor Cells)

Bfe— B & JF‘f Lo %532 5 #2 0% (bone marrow-derived hematopoietic stem cells »
HSCs) #.54d 4 it (trans-differentiation) 2} = w3vimz 2 & ¢ .E'_#« A IR E SAlE: BANNE Lk 2
B A hp e AP T IYrRl FR L e £ 3 RS A e o A B
wre g £ (cellfusion) 7 FELEFEP chertlmie 8 0 ¥ N F R0t bIF 2 e p
EatFRERE ARt L2 R A4 2R ARG R R H 0 YoOonE F
55202005 e - A A Y- FEEF 5 A ES Sk RER e o 3 ot AR i IR A R
EHE AR S Rimre > S LB R T AL S AP s <k o Bk

AR AR e S L R e e T AR A sty o R A e it
Rt 0 4 Fakgd 3 4 (paracrine) B L4 Feed “a‘i S U im e T3 T RGE
WA LRk EHFIeFaomy i matigiree  REAT VIR wregiga ® o
(b) & ¥ 0 A % BRin%2 (Endothelial Progenitor Cells)

I ? NA TSR R I M e o T AR L R T lmEar A b
£ F P A mre 2 |3 S Gk A ehd £ ¥ (proangiogenic factors) 1z g F AT
A oo il imie b PE R F 8 e chd G 33CD347/CD133 > 11 2 & N A ke chikie-d F

p\ & 4 £ ¥+ £ #8-2 (vascular endothelial growth factor receptor-2, VEGFR2, KDR, Flk-1)

ol M AT T - ¥ w4 G H53:CD147/CD34” chimie v in H b F N A T 5
g - B R A KBS e e GATL o F N AW IR P TR
Pt FATE SR BRI R A T 0 LT RER BB R F 2 L 10

(c) & & iz ¥ (Mesenchymal Stem Cells)

B i ARt R RO T o T 6 AT AR R B g e s X0 A
Fhg s mre A bR o 2 R e ‘ﬁ\ » B R iR A & i oo R
CD45-/CD34-/CD133-"2"% o [ iz imme & 4 A it 43 5 mahenic 4 o 4ot 57 - b~ vep s
U A BB ERE o S Y 2 Mp g PR B me T £ 3§ PR
4 7 A i % (DNAdemethylating agent) 2.3 @ 4 (b 2 ivimie o (85 A w il & b
Foke B0 B B § A B i FATA o F A At o Bl
e S A elesgak o B iR me s LR B FI XA edn 4 o B iR
AT R R B AT FRN > € A PURITH E DR B F RGP c FF B Fizere it 7o
Uim R g AT g X iiﬂf@{g Mo 2bR kR VLR T E o Bk P R i
RN FEREBF oA V- TR S L BRRENF
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2. ¥ §23w2 Wz (Skeletal Myoblasts )

LR ER R S A T %ﬁd # k% wre (satellite cell) & % %32 wmz (skeletal
myoblast) £ Z8iT e ﬁﬁ; s T - H A I R R > E TR 4 gtk o Fh e
CRRLCHE B SRR R U RN S S F e aug A T R me
AU B LR R Rt > (9P e d 2w R B IRE BRI nE R o F L R BT ad BB
Hom PV AR oME L < EF VR mre ) Bl lme WA e 1S gk geem 2

A

AR H B hms > Fa Bl PRBE S F R AR T R ET A b ek R

apoptosis ) o i 4 sf,i«‘r_n‘_;rs ®E LR e A L SR S ROR T HigF e KR Y H 4 anE
mZ %

# o ARa b s _f‘:m’?ieﬁ‘uvggﬂ R T E NG R A - o Gl A R R g 0 T

EH;L‘ %%}S "/'T/F"}%‘ °

3. = 4wz imPe (Adult Cardiac Stem Cells)

W2 Ewver B B A s i 0 B 120038 i imie c M g 0 £ A 1 kgD

B owduizimiz 2 7 p AR A > 2 T K557 A DwE o o itimie T
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F g i 202 o ek s 4 2 g U e e e 2L TR € £ TADCg2 transporter
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protein » #-p* ZEAbcg2+im e &2 v s inre A8 Yt - 2 & > ¥ 04 A it ) alpha actinin-positive
P oo 33 5 iselet-148 &+ %]+

fmie o H#-Abcg2+ cellsfs ™ fow A i K AT L Rl &
(transcription factor) s #uiz fmfe 3 0 & BOF 7 BF € toutflow tract > + 0w % 2 & 5 B
CERERSE o 220 F b eh #isllt e 2 B e (mesenchymal cell) - 32 % o
wie T A4 T E A iselet-14r 3 € A it o 3 4r » 4-hydroxytamoxifen g {e s 52 s veim
- i A o sIlTRIV A R wvimi o PR A R ISILT Bis R 2 G TRk 3R 2
A SR me s S A REEAY A R RERAERAG Th o 4 T
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4. 537557 ' *2  (Embryonic Stem Cells)

RS R LER gl F]19504 % o L A WA R R B RA AT
PR §F I Fe (embryonic carcinomastemecell) > &= 5 p &3 Boafsizime il o = L 3
EG5 O VRRAEE m e A & B chA dp ) %2324 o v 14 leukemia inhibitory factor (LIF) 24 mw
YUK PARR e AEAT A 0 Ak R o B R B e (fIbI‘OblaSt) R & 4 LIF
HF IR T s Bp PAEFE e P gf’a& AR LN N AL eLY IS £ ‘mﬁag o2 4 grilis > iBua R

& M 4pA it {5 i 4 % 0 ¢ 42 embryonic antigen 1 SR ¥k Pou5f127£ Nanog
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%202 f 45 > £.1985# Doetschman® & % P m 1 # 4 + $ ol S emgd o £.1998%

Thomson % # 331:& ## p A dgend e (blastocyst) A gt ) A % f5 5k w2 (human
embryonic stem cells, hESCs ) > » B £]7 izlwie 5 B it ~ o p w2 & 3 IR p 270~ &
PARNREBE TV A AR G g A8 = ok ,.‘sgf%zi?éar.a‘ré ) LEle_‘F [N Y S
FRime EFEE o (Pl o A BERAPAER e A LT LA L A i 32 inat s i imie A i
ARG PR A R e e e o A o F] L iR imie Pop A gt 0 B ed
RenL 22 GELZ > XX BATIRE gt B L aRBHE; KA EHAA

AL R R o B R AR e ek kgL o 2N HRELR| S g R I

23] (karyotype ) & it 2w wvimiz (3 B i segd g end 254 5 (pacemaker function) ~ 7
45 33,34

a4

“J

# # it (electrical function) frz4 Mg A . (contractile function) %

Z - RmEHES S

gLt R E AR ER O PFEFERE LA eSS N A 5 A
g H - LSS Y E e v i1t (intra-myocardial injection) - £ R $E S 5

gl TR B % Bk R A R R FRF (T o TR B % N L84 (intra-coronary injection) 5
35
) 3.

o

& BT & (trans-endocardial injection ) 2 & d $#7% ;1 84 (intravenous

1. # %% ;1 % (Intravenous injection )
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AT SR > FA Bk e i RS I IR e o g
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2. ® . ep i gt (Intra-myocardial injection)

A Y B REISNSIURHE iR 0 ARG Y B N o Pt R A& fg@%; £ jire
HE O VUERBIFOEHEI SR ORS LHAEIZRE N F I AT ETF
37
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ETTNS

3. &« o st (Trans-endocardial injection )

FIW o o BT ML AR L BRI (T 2 e B RRT O o PR R
FFme BN 2 EP o ;ﬁ dRgEw IelTiE S MR Hdp 3l R Z_ix (electromechanlcal map,
EMM) > $ I8 Prs 9o 38 1 2260 P 0 P S Bk o 22 2 W Bl
SFE e o AR e N iRt o ipl e D SR ERBE B SRR RE
i o
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4. Z k#7518t (Intra-coronary artery injection )

s B F Hoppe & :g % ¢ (over-the-wire balloon catheter) » ¥ #-i fn®z /i » Tk
LA TS ALY ST AR A I E R L E s e L
WA SHIER e MY 5§ﬁf_fﬁuﬁ;£§1%m§ PR A A d B T e e g el
B R RS o ,f,Jfgpu%;ﬁd R H IRE 0 M FEETR IR R TR irfg%cﬁ:smég'i’:@_f;}; 3
PR e BRI izl ] K E s Err L AgfEsnk - A HEE ) P
PR R 0 9 F 1~2%:1 » ik mre v o AT R T i F] o

5. sk #F % p 1 s+ (Intra-coronary vein injection )

FiI# A Fpeo fe & TransAccess catheter system » 12 2 #f b AUE AL S o F P 42
3 it (intravascular ultrasound) % i » 3 im% 7 7 Gd SRS D wop P

;E;%. 2 &p;u%* fmPe 4R L H j\/r’%'” ﬁf }?‘\ﬁ v ie zﬁé@@fjﬁ
BWdld = kerd BRI A Ao Vo e ¢ dE e g 4 14 (transdifferentiation ) ~ fmre
(

cell fusion) 7 2 % & ;& (paracrine) % o

1. e 3 & it (Transdifferentiation)

e A T e A T iR i R 1T e A e R 0 R B A T i R S T — e
e Al o @ S B F R T A Tl B R 7 w7 (hematopoietic stem cell) # %
dFRFY O ERBECHBEROERCIY G i we TS L et me s )L e 2
Treimie oo fe ptE FIEN DIRAR 2 o0 0 FlA R 2R AR o R[4 A
FIofr ST 3 A A B S RIPOS F o Eadaipme T AL L PR AT e o e
PR~ iR inte B REEA [ A G voin % B 4 o 54 RS AL E N LA FATA A
N % AR A ?1;—*‘ e AT R s o

w*z g £ (Cell fusion )

S e R i n o U A TR d R e e 2 S T R R (S 0 T R u
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77



3. % &% (Paracrine)

FlsrG b &i%.zmsé%?fﬂg%é;iﬂ TFRETSHRY s Aot DB iR mie s FOaINIEE S
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& (L 4041
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\ﬁM%w%wﬁﬁﬁﬁﬁ&#ﬁ

by

SHRAEE K VER S BELBOFEHBEDT BRH L 9T T-10%5s e R R
Y %4 Mo gl oot SRk $ R 8 F o AR S E T s AT Ao
R e A s SR S RS SRR RFTY o A B F Y LM HCF AIF
7 4 Strauer BE® #mp b kizme v M3 2 FlEMIY A R <3 s 3~ Tse HFE* 2
Fp A R e OGRS s 1 OB B Do i F AT o Stamm CP g g xfw i
FRimie g d caup LT Tt ngd 4o R AR meaR o B { AR L R R
B iR 3 CLRIGRER nve S R R 2 R ok

1. #7mbe 3t G el F ug

% 3 4o Strauer BE® 27 Assmus®® 2 iz m s S AT R ST FE L BIES
% R R AR o AR BT RLFBE 0 0 R R LS TR
T 3

5&(‘: gLZ\,)lif}ig_zE‘_f«rylj /‘}i]j\/

MAGIC cell trial*’

(Myocardial Regeneration and Angiogenesis in Myocardial Infarction With G-CSF and

Intra-Coronary Stem Cell Infusion )

FHEE IR R L > MAGIC cell trial 1 & #7341 % Bk &9 5% p L b kB 48 13 d
vow 3EFEE %]+ (granulocyte colony stimulation factor, G-CSF) & it &) % i x 7k
B im ¢ (peripheral blood progenitor cells ) 2z 7 (7 {4+ 82 5c % o %12 HR2TEE eI R

( ST-elevation myocardlal infarction ) I <% “T‘ Eodgaat i aialy 27100
BREXG-CSFat X X B fn BT Bpinie {5 0 L Big ¥ 0 JFiz e f) % Bk §00%
PEEES N4~ Y10 H 43 G-CSFa #\is;”: FFwiede r > RBTER A HRBE -3
BT6" S ok izme i & =< % & 41 4 F (left ventricular ejection fraction,

LVEF) d J& & c148.7+£8.3%3 ¢ & 55.117.4% (P=0.005) - @ ¥fpe 22 H jhit < G-CSFpR &
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Z LVEFR| a2 % - wit- H A FREX G-CSFE,"F'%*)% Al SR B, S ? PR gl iE
oo gl4e T AER Y & IREE QR F] S H0 s 2L L % (bare-metal stent) £ e % 3
oo 18 PMAGIC-cell-DES trials 3 » % # L Z8 4% 7 3o 2 MBFEFJEFF LG P
BAELIEE > g ] FiRREp R L IFrIRG o

TOPACRE-AMI trial*®48

( Transplantation of Progenitor Cells and Regeneration Enhancement in Acute Myocardial

Infarction )

TOPCARE-AMI trial» & 4%t & {2« 3L & (ST-elevation myocardial infarction) #; &
W3 TRk % - Schachinger & & 4 #59 & Lo vl R T RX F o P BRI ARE
% gﬁz ) ﬂ’i* T de e N LB A B2 (1) p A8 F 858F ¢ (autologous bone-marrow
stemcells) 3 & &= % ¢ & #7w% (hematopoieticstemcells); 22 (2) % o ™ 5
sw®e (circulating-blood-derived progenitor cells) > i & % 2= 5 p & #2 'w? (endothelial
progenitor cells ) o 4 w4 % 2 121 ? (S B WA 22 IVEF} Y m g F 1 8 > v L f
BB EHLVEFR PG PAH S B4R 0 fIr 203w § % LVEFY 50210%3%
4v 3 58.3+10% (P=0.001) - # 4 {5121 * > LVEF { 3 4r 7 9.3+8.0% - s # 7 I P& £ =X 55 33
TR e chd 212 0 1% Kaplan—Meier analysis - 97% & 4 **100p p A § # 4 = R
VUL o R T R BE LA AR E ) o - BPhaseltrialszil s HRe > P BEET TR
vR— fagrimre A A b Kok R B ERiFme BN oR ARSI EaE d o

BOOST trial®*°

( The Bone Marrow Transfer to Enhance ST-Elevation Infarct Regeneration trial )

BOOST triali & 7= 3 p %8 ¥ iz w2 {3t F w3y & ( ST-elevation myocardial
infarction ) ,&—ﬂ " P%»]’f.,%{ﬁ% R B0 A L R T EL R P& I N "39:,&'*‘ )
"CWLARIFRERIEGEF O S REBLGEFRERIE > p T Wi o 2 B
PRSI PR R R L R 15# it B ILHRR 2 LVEFd 51.3+9.3% % 3 52.0£12.4% ; &
S e ) d 50+10% 3§ 4 5 56.7£12.5% (P=0.0026) - e > 181 ¥ {2 if Kk M3 ﬁ.ElLVEF% fL
i aEFLAR > AR EFEA18Y pFo Rk ENLVERRE A B a3 40 7 5.9% > H R
penLVEFR 3 84 > v #4703 40 3.1% - BOOST trialsz & /2 7 7 iz m e S 57 145 §ix
Lzwzg 1’{%{'{74 s e 3 UM H - A E iR e S f T Y e i U BRE L eRAR o
JANSSENS 2006

Stefan Janssens | * 5§44 fie ~ 7 iFk 5 X AR 20T HRK o B67 nE P
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i & (ST-elevation myocardial infarction) ¥ = # 3% Bf\, EFAEL LR

XA A AR NI RS - ARSI e SR o R 34 RS GER S
TR SR BRI SR A B P Bk 33 LREL SR BRI R R e o 4
BB REPEPOFIRS 22 IVEF 23 ¥4 3 X R R Ed 46.948.2%
%5 49.1410.7% » $2 v 5 4EF % e R d 48.5:7.2%% 5 51.848.8% (P=0.36) it £ 4%
PR AR me BT # o Wﬁ%%ﬂflfﬁﬁ} ’ %J%K"r(fﬁlé fe R E OB o oA RE P WAL

TR AR A R = D A 2o (=R EAR PV RBCIHEL DR ER o

REPAIR-AMI trial 2006°1°2

(Reinfusion of Enriched Progenitor Cells and Infarct Remodeling in Acute Myocardial

Infarction trial )

REPAIR-AMI trial] * %”ﬁ KRR EE S %3%‘3 TP s EEORA T R LR
g R E N st p R R R e 4130 & i & (ST-elevation myocardial infarction )
B PR AR LR SRS F A B AR B L L £204
e FEEX D WE e we %ﬁa’_iﬁ 1017 » % 3% % {& ¥ pe 21031 o« 3747 15 3 B
BB pHEFEEEaeH ;é_—‘ﬁ HLVEF# 4 7 5.527.3% > @ R 2R3 4 7 3.026.5%
(P=0.01)° =t *%2#E A7 { R > <V & {6 LVEF 1>t ¥ #ic (LVEF<48.9%) & '*FT o g F
Wirwe B S LVEFG e L P& F - ORI T AHOHRE B p BTG 9% H#
R R X N e s LR RS R L SEE F TS A
L 'F AR E Tl o dhA EAF ARt B o

2. §3 b0 Re AR s B S8

i im e B AP VT B B F B T 0 BT G B Pt e e 5
SR AR L o B ] B L SR S B R g 4 PR 2

PERIN 2004

Pering-$3i% fm % # 48 Jo i B st o BB TR TRk i# S 0 & 20 Bt a1
<R R F PRLEUD R 3 BH % 5 LVEF<40% > 8 k= G874 #R ( single photon
emission tomography » SPECT) L 7 s /& veimie > ¥ 2 if & B X ¥ £ 98 G4 5
ARE RN g AR e B AL B 1 R HEAEE T F 5 L B ENOGA
Myostar;i & %+ (injection catheter) #-p & &giz w22 50 P WE B3 IR DT P o
FhO BB HRE B EGER BRI S epl > B E LS T
SThEDETZ R RER S @RS T RIRREFER WL RH e o SR 5 A
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ERBS 2005

Sandra Erbs 2 e/ 7 2 &3th ¥ B R S LF T i d e s e
B Fu M4 § 2% (chronic total occlusion) sfiim = 1% ¥ A fe ~ 7 2 X/
FIETPR ] SR 260 R G SR E R B RIEEY C BRGAFTREIRPD L F S
MHEAFE AL LS AA o FRE L 13 Lo LIRS L HFEFT 1T (G-CSF)
At E TR e BRSO R FRERM Y B BRI R EL
13 ¢ LR S (G-CSF) @it f i ¥ fu FhRHBwe » LhilnRLs
ARE R PN LS G A EHO R 3 B B R E RPN LR L TR T SR
LES %ﬁ # coronary flow reserve (CFR) %34 43% > @ ¥R e P2 § %1 | BEIRELF R
B BES  MEELERERS 16% > 7 LVEF 3 4 14% o i&a Juih 5k 0% N 1 b

Bl (TR SR T LA el Bk R g AT L P A R R W e v o

TOPCARE-CHD trial®

(Transplantation of Progenitor Cells and Recovery of LV [Left Ventricular] Function in

Patients with Chronic Ischemic Heart Disease )

TOPCARE-CHD trial 7 &8 {43% o #2500 &K Tk i8> L &7 7 p W &L
T LR R B Y R e £T5 M A s b (B SH
AT EI V2B ) e 2R 0 Y28 S MR 24X i R S
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spheroids) =17 ;% > % 53 % (floating culture ) = & # -kiF# % (hanging drop
method) 4%+ 556w B ESH (B= Do inh A% » ¥ 32T BI72 chl § >
NED TR NEEAE o FP o T RO ER ek BB S T LR B e
BA S me B BT < AR F S o v B A R S N 4 £
T e e Pk B A S me Eamk BREINAAEELA IR T EL R L
demed o R LR T R L DR ey - BEg T A BRTE S f 2
o R HIRTA L P £ Bt o $0 E RS X o £ Bl g £ Fens
BRp R EFREAE A o P RENATE L s 2 e GRT A Y o

Pae A dgmr L2 a8 - 0 Intercytex 2 7 ;; Bt @ s

A ﬁm*“ Fie 7R AP w4 & L5 TrichoCyte o % — # 4 Rz © 530

125



u)iL

2005 & =& » R EHRAT fi%&?’%éé'ﬁ o & { “xpé'ﬁ:fﬁ-ﬁ 100 fm?e i1 8¢ > B¢ 5 5

Attt S BRI g o B 2006 £ 9 7 s Intercytex 2 7 B4 - B A8
W F R § X 1000 Aumt il bt o FEH BT EF F S N A MEROE R 3
WILE A S R R T B B e S Bt L E T L B
SE AT~ BB hE 2 S M S R B o

(b)

[& 7~ ~ LA hanging drop method £5# H fZ ALBHAMAN © (a) VI/NEFR > ARG RIS (b) =
Kig - QAR SRR AIAIAEER (bars, 20 4 m) °

T~ }%%gk

1.

Burke, J. F., Bondoc, C. C. & Quinby, W. C. Primary burn excision and immediate grafting: a
method shortening iliness. The Journal of trauma 14:389-395 (1974).

Gray, D.T., et al. Early surgical excision versus conventional therapy in patients with 20 to
40 percent burns. A comparative study. American journal of surgery 144:76-80 (1982).
Green, H., Kehinde, O. & Thomas, J. Growth of cultured human epidermal cells into multiple
epithelia suitable for grafting. Proceedings of the National Academy of Sciences of the
United States of America 76:5665-5668 (1979).

Rheinwald, J. G. & Green, H. Serial cultivation of strains of human epidermal keratinocytes:
the formation of keratinizing colonies from single cells. Cell 6:331-343 (1975).

Pham, C., Greenwood, J., Cleland, H., Woodruff, P. & Maddern, G. Bioengineered skin
substitutes for the management of burns: A systematic review. Burns 33(8):946-957 (2007).
Hansbrough, J. F. & Franco, E. S. Skin replacements. Clinics in Plastic Surgery 25:407-423
(1998).

Yannas, I. V. & Burke, J. F. Design of an artificial skin. I. Basic design principles. Journal of
Biomedical Materials Research 14:65-81 (1980).

126



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Yannas, I. V., Burke, J. F., Gordon, P. L., Huang, C. & Rubenstein, R. H. Design of an
artificial skin. Il. Control of chemical composition. Journal of Biomedical Materials Research
14:107-132 (1980).

Eaglstein, W. H. & Falanga, V. Tissue engineering and the development of Apligraf, a
human skin equivalent. Clinical Therapeutics 19:894-905 (1997).

Njoo, M. D., Westerhof, W., Bos, J. D. & Bossuyt, P. M. The development of guidelines for
the treatment of vitiligo. Clinical Epidemiology Unit of the Istituto Dermopatico
dell'lmmacolata-Istituto di Recovero e Cura a Carattere Scientifico (IDI-IRCCS) and the
Archives of Dermatology. Archives of Dermatology 135:1514-1521 (1999).

Yu, H. S., Wu, C. S,, Yu, C. L., Kao, Y. H. & Chiou, M. H. Helium-neon laser irradiation
stimulates migration and proliferation in melanocytes and induces repigmentation in
segmental-type vitiligo. The Journal of Investigative Dermatology 120:56-64 (2003).

Njoo, M. D., Westerhof, W., Bos, J. D. & Bossuyt, P. M. A systematic review of autologous
transplantation methods in vitiligo. Archives of Dermatology 134:1543-1549 (1998).

Lin, S. J., Jee, S. H., Hsaio, W. C,, Lee, S. J. & Young, T. H. Formation of melanocyte
spheroids on the chitosan-coated surface. Biomaterials 26:1413-1422 (2005).

Lin, S. J., et al. Enhanced cell survival of melanocyte spheroids in serum starvation
condition. Biomaterials 27:1462-1469 (2006).

Orentreich, N. Autografts in alopecias and other selected dermatological conditions. Annals
of the New York Academy of Sciences 83:463-479 (1959).

Stenn, K. S. & Cotsarelis, G. Bioengineering the hair follicle: fringe benefits of stem cell
technology. Curr Opin Biotechnol 16:493-497 (2005).

Ito, M., et al. Wnt-dependent de novo hair follicle regeneration in adult mouse skin after
wounding. Nature 447:316-320 (2007).

Oliver, R. F. The experimental induction of whisker growth in the hooded rat by implantation
of dermal papillae. Journal of Embryology and Experimental Morphology 18:43-51 (1967).
Jahoda, C. & Oliver, R. F. The growth of vibrissa dermal papilla cells in vitro. The British
Journal of Dermatology 105:623-627 (1981).

Messenger, A. G. The culture of dermal papilla cells from human hair follicles. The British
Journal of Dermatology 110:685-689 (1984).

Jahoda, C. A., Horne, K. A. & Oliver, R. F. Induction of hair growth by implantation of
cultured dermal papilla cells. Nature 311:560-562 (1984).

Li, Y., Li, G. Q., Lin, C. M. & Cai, X. N. One-step collagenase | treatment: an efficient way for
isolation and cultivation of human scalp dermal papilla cells. Journal of Dermatological
Science 37:58-60 (2005).

127



23.

24.

25.

Jahoda, C. A. & Oliver, R. F. Vibrissa dermal papilla cell aggregative behaviour in vivo and in
vitro. Journal of Embryology and Experimental Morphology 79:211-224 (1984).

Osada, A., lwabuchi, T., Kishimoto, J., Hamazaki, T. S. & Okochi, H. Long-term culture of
mouse vibrissal dermal papilla cells and de novo hair follicle induction. Tissue Engineering
13:975-982 (2007).

Kelm, J. M., Timmins, N. E., Brown, C. J., Fussenegger, M. & Nielsen, L. K. Method for
generation of homogeneous multicellular tumor spheroids applicable to a wide variety of cell
types. Biotechnology and Bioengineering 83:173-180 (2003).

128



L/“___L

el

AT PR g e e B R
Cell Replacement Therapy in Neurodegenerative Diseases
% PLAT

§ 4 Fre o]

\’_:‘_
\‘5—,)‘_,

Aoy ¢ Mo iy +<~~“‘ﬁﬂm%mmm@
4 *;(“%I,‘i o \:} "5’\}@ l‘i‘_ /:‘: “V‘bﬁ'yj}?;}f@:,‘i ’ _E_' ’)’i ; 7\ FF' m}d s tm E) }d 4& ‘m LES F'&X ’:‘/ }?7‘}‘{
(=g

3 B T K A g —k—wb%

BE 7R fmrE AR 13*‘)%‘12’*‘%/?»3»?—5 )/‘_3-7}

o e B E R o S iwmve [T g

Z S HEwmrap Birwe

AE R IEF LA pendmie D3 2 PR a g KA i@ # A 5 (motor neurons)
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e § = uepl 2 < (dopaminergic neurons) % > 4 3 ¥ § 4 5% R ¥ (neuroglial cells)
¢ 42 & ;) e (astrocytes) » %ﬁf%ﬁsm’?é (oligodendrocytes ) » feiict? 5% m®s (microglia)
Ty - Bz F i gR4 BHMHR (dendrites) ‘w2 7 < L a0 L
SdFLEALE LA LEEMR (axons) B3 > Fla A g & f Fa L ddRy
BLea@iaa ive afl S hiwepl g ] AHFEFEN G T HEFE L L wE o d
ARkl B FAHS AP R ELE T ks § ﬂ;s& » %% & & ( blood-brain

barrier) ZRF R me Pl & A5 9 fgA JE A Ap gl > AAA G LGRS R o -
BEMRWET A 5 R SehR Ol o S wre 5P A g L) hE e
ABFGEBERSANA DK A G o T A :s;:ﬁwﬁ;ggg LA ER o EmA A
;“ﬁlﬁrﬁwe‘g F d # iz (neural stem cells) Advm ke (Bl= ) o 73 e (Gir iz
{:}FE*’? AR pﬁzd Fwleag 4 > T BFp AL AT 2 s l]i\gm me (B = )

R AT A G L 8 5 %3 B Fole "« v @ A BE fm *e ((neural
progenitor cells ) P4 3t g% k2% ¥ 2 3 5 (hippocampus) ; 3F % % ko Sgiw 2 (glial
progenitor cells) Bl» A i35 2 AR @ feind o ¥ oh o A BEY 4 B A A Girwie o

P B R g A 0 T R ganig g !

129



Nestin

GFAP & Tuj-1 GFAP & Tuj-1

[l — - tatErdiife (72 b)) Ao bR T AR AR - BRSNS R HETT (£ 1 » 4L8) -
A 2R R AR (neuroglial cells) - ELfE & IR4HAE (astrocytes) (7571 » &kt) » &
fitZe4fE (oligodendrocytes) (745 k) - MM HASHE4HAE (microglia) % -
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dre ko et orenp K e B - fEAF iz w2 (pluripotent stem cells) ; & = 4 iF w
R AR AR A RS Y K im0 B R M Y g i e

(hematopoietic stem cells) 12 % fF #£i% % (mesenchymal stem cells) - & &4 7 e#
FAEp > AHF iz fp A7 3 B RA BT > T E KX 310 37 5 LR o @ is iR
e el FRESEF L o A AL R g ko

FOA LR L AT P REA et i 4 o TR AT R R L awE S iRt
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1. e %4 Be (Alzheimer’s disease ) fim ™ jo

PaaBps SR L L2 R AiEAARARMe X E L J ¢ 5 g2 Fu %Lﬁ 4
% 65 o hE wz:é] P ) 5% o sz fd A iR [op }P‘g —g#rﬁimq’g.ﬁvfr}‘ T E b

Moo % - IHHF NI A 1901 & - d Alois Alzheimer Pﬁﬁfu‘& Ao B3 o iR BrA AP en
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DI o ek B H B A ?Jfﬁﬁ Fosffodh fe b oo Ar AT F e B 1 iR
ARG R Y o 8L T F RIF S A G ad (neurofibril) - » 17 pt W R AR Bog &7 -
ek E i’k%"f}i °
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b
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*
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3—:‘?\, N .’E[E’l'ff'ﬁ_ ﬂ-jﬁ‘;lvﬁ* g& ° %1« 2%
W
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;ﬁs&m;ﬁfrﬁgb Fbg pEIH T
24 - w't‘irT~ PEER PR AR xﬁyaii\‘i B ¥ ¥ hm o AR RAR S DFEE o

ST iR g B R A A S cheh IR ehe Al — B R Y T
(beta amyI0|d plaque ) - 'friliﬁ ERAIGHC LR I 7 LG T B (neurofibrillary tangles) o
e b A E e P R e fEfidk 4 5L (cholinergic system ) iR 5 - Ak P,Q;Ner . 7 e
TR BOR A AT e R i3 T end Bl o o EpiEde K M B A G R RN R ER S A
A 40 BEfe BV AR o T Apl e SRR R L g

BEALRIGE - F IR AAREAHFHE > 2 % FH A3 F a5 AN i o
kA 4 2 AP s B SF 0 e R o

Bt yakP s Rp B R " B>t o fptedg A f3% $r4) &) (cholinesterase
inhibitors ) » & 3£ tacrine ~ donepezil ~ rivastigmine ~ galantamine - iz i 23 ¥ £ % 5 :;’;; 2E)
R Frr L iAol g enft A o e FRilig B LR A G kS LAR M 0 Tl B B h
BIE* 2 20 o B W B4 & Jopg (V& H ¥ 1 s e (monoamine oxidase inhibitor ) ~
P LB PR ARG AAM Y > R PR LA LT /E’i‘im)%‘*f» o By B
P on#E R 422 %% (melatonin )~ NMDA e 73] (4~ memantine )~ 4 5 = & %]+ (nerve
growth factor ) m)%% oA EP —ﬂf 1L FRPEE A fRRE AR B B TG FE R Ak

I B G o Pon TG X AR IR P R A B g 4 7 Fles SRS 2
PR&FY TAHR F RIS e 4~ L FREReG e LA DB Y 0 A S Bl RS T L
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fotte w IRF T {1 F) 3 (granulocyte colony-stimulating factor, G-CSF ) » 7= it # #gp ep
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2. ® % %~y (Parkinson disease) tm® ;55

wﬁ%%ﬁ{ﬁé%i-wﬁ%%ﬁ*6£1m7ﬁ%ﬁ*ownﬁaf@w§ﬂﬁﬁ

NN

= Fedhpops o A& g aH i G hFELe ¥ ek e 3R *T(tremor)\ & 2 (rigidity ) ~
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HFARAS LT RN EAY S F D FAMEF A2 - 0 BT A T A
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v hOE o
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bodies - & 2 F & %% (substantia nigra pars compacta) 7% = sl F s g% o T
AN E - Bk IR TR BN T oRp g S g 80% o

T EHNEOES SR 0 AR v E KRR g 355 T RPR 2 e FREE A
%o2 %" (levodopa) . p # & i LA LHRY TH T €44 - EFHF®
ok PR iR s EIETRRIeE R S LA S~ B dp (dyskinesia) F o HAGER ¢ FE o Rt
#EFUR] ~ § T RS A o2 A E--O-7 A # 4 pF (catechol-O-methyl transferase, COMT )
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i ER s AL DRl Eh o R PE R LT EE S i e B A Flis R 1R

AL BT e o BAFHE G 0 F3F 5 Ektﬂ?;rs;;fg%c A ﬂreﬁﬂ"r%li% » yrfit MR K R R
(tyrosine hydroxylase ) ~ = 4 &%=k it % % L f¥ (aromatic L-amino acid decarboxylase )
frguanosine triphosphate cyclohydrolase | - p # &7 {70 ;8 £ * 85{:,;‘5% (adenovirus)
& 51?54 (lentivirus) = g\#’ BT EREGES T R o IR G e T R SR
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MWﬁ RS ﬁmW”#%‘%“‘ﬁﬁiﬁﬁ’fipﬁﬁﬁ%@ﬁﬂéula

ﬂ%‘éﬁ P fhhwie BAEARRAL > T B R GILA S S s (cure) s SR~ (prevent)
¥ %7 (diagnose) A #EAf > D ¥ H K FR IS L P PR A S IR Bt e
#3514 & » £ WFDA/CBERIL {7 2 4~ % 5§ 7248 & > TR * ECGTPHR R T E Blm
MY R AR L AL HA R DER > B WY F B & CGMP (current good
manufacture practice ) sl RE > 2 A K+ F W G AL FERTRE FE&KTRH E 28k
o P AFHEIY A P EEREFTRERAS O MBEFD T > B BREY LR WA
3 pFERA 0 AW .fsgf%ué»zﬁﬁ?giffﬂjzﬁ =P COTPR %> & = i 4] > W A g ;m
FEEFACF BARBARME > 72 PAHF A TRL T AL - 21 CFR Part 127132
%m% CHEERT S BLIEF S REH IR > Rt 7 F MR R BT
ﬁgﬁAﬁm%£$$9%éw RELFEASFDORALPEFAM BLH2 EER
(relative communicable disease agent and disease, RCDAD ) it » T #7r3 * 18 m¥e
EA IR RFBIPFL 11354 ( hepatitis B virus, HBV )~ C 3] 5+ },;i-a- ( hepatitis C virus,
HCV) CE-BF oA AR 2EEHEE4 (human immunodeficiency virus type
1 andtype 2, HIV-1/2) 24 3 (Treponema pallidum) e » 3387 @ 4 45 @k Fa T
% (transmissible sponge-form encephalitis, TSE) “upd § & > M#ELATHF A L~ B
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#}]% v F AR e

(cytomegalo virus, CMV) = 4 chiase » % » 2 e Sz A fimie o
e G HTLVAIIL ~ CMV = 3% & 2 7)o 4L %
( Neisseria gonorrhea ) 1% °

_E'fj—‘:%« - Ry

THE e

Mo e B Bl R - &y - A
¥Twmied &4+ (human T cell leukemia virus type | and I, HTLV-I/II) £ E fm¥e 5 4
A& RF
7 (Chlamydia trachomatis ) ~ # T BTk 7

Fo— ~ FEEFRIT N BB Sk S H AR
IS %) BE AR A L
A5 g RBREH | BRKAT
361 HCT/Ps | Registration s
(Tissue & Listing NA! A%’E’%& 5 &R
Banks) CGTP & 3P H
351 HCT/Ps o
CGTP IDE ol E
(Medical s A8 A
Devices) QSR 510K, PMA b R
351 HCT/Ps CGTP IND il E _—
(Biologics) CGMP BLA L lbE AR -

1. g FDA 421 CFRI12714E - éh AR tainta®: (361 HCT/Ps) 1 % R ERE X775 EHmFDALM - &

CTPEMERTES - BEHHRIUAR wBEAEETELEE -
2. da0ktu4r (batchrelease) #1E A RAARAMKREHE » HORSELETHT £ WE L AAPATZ R BEHTHE

21 CFR Part 12712 2e0% = 55 € Z L2 CGTP » % Mo i T p M ¥ 702 54
&E*vf’f{r”—%avgfﬁi S P s B S ek BF s BT~ EHR jesE
FE2z g AlEs > R s BB oy o @ 21 CFR Part 1271:% Rt p % 0 RIRRA
CBER: 7 ##4f 4 1 m%? 2RI RS FEP 0 HEE P AE £ 21 CFR Part 1271
27 CBERT B 42/A M A S ¥ fc~ ¥ o2 A % g 4] mw;g AR
M BB - FHE AN £ T s

2. WP ¥R

UL FET-A - B S Fhorigh Wwme oM hpgR gk egNizLt i ¢ (The
European Parliament and of the Council ) »* 2004 & 3 {7 * >t A 48 -I?Ji% iz AR
fm e fg%-i;%a‘;] 4 13 (Directive 2004/23/EC of The European Parliament and of The Council
on setting standards of quality and safety for the donation, procurement, testing,
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processing, preservation, storage and distribution of human tissues and cells ) - ¥t
WOERFE PRS- A M e BT P R IR FRERERN L&
Tt 230 R G X4 2006 & 2 7 22 245p ~ £ - fask L M fime
7O 2 A RS 745 4 (Implementing Directive 2004/23/EC of the European
Parliament and of the Council as regards certain technical requirements for the donation,
procurement and testing of human tissues and cells ) ** > & f % ¢ R W2 fE*t 2006 # 11
LAR-T I nz%;zéﬁ il L WEP AP =21 7o f;vnjiirit"’@]fé’?’* R 2004 £ o2 A ’%ﬁ.ﬁs_ﬁ_fsl:%z
i % (Human Tissue Act) > 11 F i 4 R B 7 HPmE ko
ﬁﬁ‘%%%*ﬁi&@£$ﬁmW%ﬁﬁ€lWuiﬁﬁ’ééﬁ4%£$m%ﬁ
W~ FP ek g L TR EE2 TERRE S PR A Hednie > ¢
R BB R FY LR LRI P24 g e 52 30 5 81 ke (fetal
tissues and cells) -~ = #8#z % (adult stem cells) 12 % 527552 'm?2 (embryonic stem
cells) o I3l - L4 ¥t p P DERme L pEL AP B D R
REp il L BT BF S0 BF 0 LR ETRE RS VAL 2 A A e 0 E
LSRRI £ 2

B 3%dp 4 TP AR F RS R R P HNT A Mlmit A R F R

LT Hop Al (Anti-HIV-l g Anti-HIV-1) ~B AP"F L & s L 24 B AP9F L %o fll

(HBsAg £ Anti-HBc) ~ #2 C 415 it (Anti-HCV-Ab) 2145 3 el - A A F e »
A

4’ﬂm&%k%mwﬁ$aﬁ?’@ﬁw%Rhﬂ+(Rm)\ﬁ%#?ﬁﬁ&
( histocompatibility antigen, HLA) ~ CMV -~ 3 Mﬁ/ﬁg (toxoplasma) ~ EB ﬁr,—% ( Epstein
Barr virus, EBV ) ~ Trupanosoma cruzi % %ﬁ.‘ﬁﬁiﬁt p 8.

BES TR CRARATHAG A wie e SA SAPMIB R EFT AP R 2
] CBER/FDA # {73 X 7 b » % B B 75 1 #5:’}% % E (Notified Body) &3 e
kS (Accreditation Organization) % # {74p B 303 3285 7% o
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Tissue/Cell
Directive

(2004/23/EC)

Donation, procurement,

testing of human tissues |
& cells (2006/17/EC) |
Medical
Medicinal Products (ATMPs) Devices
1 (2001/83/EC) 93/42/EEC
Processing, storage
and distribution
of human tissues & cells
(2006/86/EC) Gene Likely to be
1 Therapy Th(i::lpy TEPs MD with non viable
Classical/Traditional human derivative
finished tissues

I Market

Health Service Units l

B ~ B A AT e g

Xm w R 4p 4 Directive 2004/23/EC fnp % > 3§ 4 %g%ﬁr),%f *ig 2z AR e R e
hpE o~ Bt BT R TEORE 0 FR - MG N A e BB A & Pl
S I T LLREY SR R A R Y %%é_&m < (advanced therapeutic medical
products, ATMPS ) » 1% 5 #77 & > F]p BER £ “,f i * A %g.ﬁ_a.?%‘iﬁmsé i’g;;;f@;w__'_#g,;a o
W2 Z A we e S s hF ek %5 BAEAE BITLEGHASLEY FREESE %F'J#'
ﬁ,uﬁi&ﬁﬁiﬁﬁﬁﬁ’mﬁ BhEIEF m%f&ﬁwﬁ$$ﬁ Bl B IR

FEFAENS LS UMGASHFRBIT > @D FH (- )@ 5 Fhk -
TRowRPEHNEL A €T 2007 # R0 § L BB E RS 2 AT B g ( Committee for
Advanced Therapies, CAT )» 33 4 % ¥ % B H4p 4 93/42/EEC*'( ¢ % class I~class IIA~
class B &2 class lll = % 5 ¥ BH A &) 2 F #4545 4 2001/83/EC18( b - AR
AFLAWUR AP ERET) 2 F e ich WA~ AT WA bR RFEE S

£ azp%f&ﬁ (Bl= )™ 3mSR #Tehsbivdn £ A A R %P § § B o
FRZAWARIEL ¢ F ORI FE RORE R g AR GELR T UV
2% % £ 3] 4 & (Combination Products) ¢ 2% > % o

‘Jrﬁ
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Legislation

Advanced Therapies
Science -~ s ~

Medical Tissue Cell Therapy  Gene Therapy  Biotech  Pharmaceuticals
Devices Engineering (e.g. insulin)  (e.g. aspirin)
NEW Committee for CHMP
Advanced Therapies expertise

(CAT)
Specific expertise

Pk R T - ’?ﬂ ’f#-

S5 ! %5 B * 58 A TGA (Therapeutic Goods Administration) » = Fli A k& 4
Wwe XA FDFRG R A5 FRBE DSBS FERLRAS - 73 2002 # =4
proposed rules » 3f Z#- A Mm% B R BE M LB A SR A G2 5 E R 29 (a) Mb
2 classl s A Hime w g F(Rip 2 3 2 H S A Mlimfe w o dop AEY ¥ f e
Hirwre o (b) ¥ Mh'e2 class2 s A Miwe WM A 5 Bl A B 32 H & A oz w8
2% (c)B k%2 class 3 & 4 %ﬁémﬂéﬁgfﬁhgc_r% 5 2EE 2 p ﬁ;fgfiﬁﬁ%ﬁ_; é,—'ﬂk A
FERFMp AL ER "Wr*x% B e AR T TR
mFEF R R R S a2 AEARY 0 R A H RN E P RH S e <
(expansion process ) = if# (selectionprocess) %424 2. A & o H ¢ class 1 &+ 8w
y:%gr?w%uﬁuﬁﬂiiﬂﬁﬁﬁé%fﬁﬁﬁ B Ay GTP 2 A4k
#; class 2 ‘& 4§ fmre & ‘Tz.kﬁ CRIEBR AR e 7 GTP % A 284 GMP (good
manufacture practice) it a1 TGA P 2377 4R | class 3 &+
e A S fﬁfﬁ?&r;}gﬁ%?é’g‘GTP%%i?’L‘LP\iGMP HE3 i 228 TGA %
FERR D FREAMASY PN ETCARFASS T RS X 2 2 B
MEBETGA P 3 %7 (4=

.
’

LS T L

o

—
o
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T MNTHE B A\ RS A AH A5 B LA

5% A s W e

AopEa@ELttaEalius4H (Ao BENa4CTPE
EEEEN RBEABASERTES | BANZGMP - #8BE
RAEAMN AL BT~ ILBRARSBHK | RIETCGAB B FTHE -

Class3 | o SemAmzanepa®BAS | AARMIABTCARY
B A A RN AR R RRAR Y| ARAT  EE o HR

4o BRI A M RA 2 A3 LT
FERClass 32 AR EkEs 5 | AR SEENEECTPR
Class 2| s+ 2 & *£NZGMP  BiRA &
- N % R TOAR 3635 7T 150
Class 1 | FA#eclass 3ficlass 22 Atmipad | AR S ENCTPZAR

& o S

2 AR B R SRR RAR TR

AR ARG F S FRPp e e R L 2 FRORAEEF &R
R ZATR L PP H A SRR TR TR Y A n s ba o B HT
5020 2000 # 12 7 24 4 Hines sk iR 2k (4840 %(good tissue practice, GTP) »
FEN L - ESD \%%"H%M%ﬁﬁaiﬁAP””33%%%@41§4@@£1’E@
BiEET AL AL P A RTFEE S 7&7 A B 2*13&4;@# ‘m e ga_L“Jf,, P Bz ;z“r]v} o Az GTP
213 KA 2005 F ¢ 8 Fd w2 2LCFRPart 1271 2 % % % = 34 CGTP p B #02 »
AWM B A B 22 R A F 0 R W e R
2t et ~ AWMt s 2 B I BT R ¢ KA RE R AR

FRARZ A Wwe B R AR TR B LD DEIE TR A e B R

AR B RER AR TR EAERL A ee e B A B mpR o ol
EEMY ALFL 22 FHE A A BE A e B Poer R HE R EE
Fesird A S P s R AWE A B~ P L AL It R R RO £ ILE
v‘?ﬁﬁ;fﬁ;’*iﬁﬁ%iL‘%\Bgﬁ;ﬁPiUi,fsm’i'a.l‘lla‘fy,ziﬁfé b e
CRCESESE IR FULSEY S A ) il
U ECRERCR R O TRF2 HhaEp > Ple ZRF NPT %*ﬁ g
RS AL MR RALAS ST SRR e TS E A

S
BB W A B2 e s BN R S

R
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AR A AR e 0 R ,IFJ‘E,#FP\ ik SR TR L
W BT AP ISR %‘##ﬁﬁ% ﬁﬁ?ﬂ ﬂﬁ%i ] R~ 1
R R e ﬁmw\u%\ﬁm:ﬁﬁ%%ﬁwmam#ﬂ%wiaAEﬁZW
H4Hd +%’\u¢?ﬁ?1‘3’,, BE AN f? L&#ﬁfﬁulggfw?ﬁaé BT E R T 4
B R EIL o P LRGP R e s (R R E I L EAR R P T FR
AR p A o s B2 AR AR DR EE TR B ARG e AgT
WP BT FHRIABEXA ST - we i ¥ o2 S E 4] w2 & Fk
T80 JEAT R 2 FEPC ~ P2 3 T e Bk 78 B B R - A SR H B H3t e (T E R
1EE2Z 7 USRS E DA LA RS B TEF A > 2 R SRR A e
DRF AT BAHEHER o AU EEY ALFL 0 T ARFAWLE S F A FE A W
ﬂ\dfn P B R N o

fie & 2B A 4 e R LR (AR 2004 £ 12 P A2 N % 1R FaclaiEd §
%5?@1* (11 ?é?%ﬁi%gi B) B HA BN e o A MR R e AR % SR
F A L FES S Stk b (0T EER R ) F L L R EE 3 2005 3 2006
EPRTEP A ER s AR we AT R %k WP AT UBERP
FHRESETE 2R T p 2007 &A@ 3V 40 m”a,r}%#’r?ﬁ}%;ﬁ;,{h—/\ B % %%@ 24
W2 me AB PR TR P E CTPRPUAFEE LT 2 IV RRREA L D 23 b %
EREEEY S A R R W”*’Hfaﬁbww%%*&%ﬁAme@

SASE AN D H5% 2 GMP @Az 4 mpa] > o i Lﬁ,'glﬁ'];?]"" fLAEL 10T o
To %G 58 A Mm% ek kR ?Wtﬁkm A A G RS
e 5 BE E3E Z}P\%_Jig*gimﬂb&%}: au—g;"gi‘”l_&”\ ZVEF e AP 2 AR
EFR BHER
Bk~ it B BE R T R
_____________
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BRPEREAAR | BEEME BiER || HwEak
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= BHREM
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LiE 2 e 0 A 52 FE B GMP @lﬁi'g PP AR ML - BE SRR EE
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DR R Rt -ELAC L AEE )3

IPARAR e e A 2 B EEHFNER RESRENELER TP
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b’%%ﬁfﬁiﬁ HEFRE AR AR E s AR E IR 2R PR AR E
N3 P L"EI‘”*EF' AP SRR REREE 2T E ?ﬂ*‘]iiﬁ-iﬁfﬂﬁi%ﬁ & iF
L= p g e IF R P FREFr U R s 382 5P 30E 5o - Wi
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