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HEB=HTT - BESINER=E G - N EMSI UCSD KREEAYEE - 2 Ik (15
7 UCSD KEHER e e TREMZEE (Whitaker Institute of Biomedical
Engineering, UCSD) - E (LM & - AaEEREIF Itk +: KB4 20

FJFE - 2006 F§ IVESEOHREER 5 E - BRI L © HEIRE R -
SR TR ~ ZEIREERRT ~ SRECCHER R Z B LR — B HYIRSR » EIRFE RS
FAELEVURE e EAVEE S Hrp U NE &R I+ BTyt ERSEEZ — -

2011 A 10 H - JERM ARG S B RS S5 B R P45 % (The National Medal of
Science ) ° $EFE R AMITEIR EEEF R LMEAHENEY) IR TEE > BF
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https://zh.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E6%B0%91%E5%9C%8B
https://zh.wikipedia.org/wiki/%E4%B8%AD%E8%8F%AF%E6%B0%91%E5%9C%8B
https://en.wikipedia.org/wiki/BMES
https://en.wikipedia.org/wiki/BMES
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E6%96%87%E7%90%86%E7%A7%91%E5%AD%A6%E9%99%A2
https://zh.wikipedia.org/wiki/%E7%BE%8E%E5%9B%BD%E7%A7%91%E5%AD%A6%E9%99%A2
https://en.wikipedia.org/wiki/National_Academy_of_Engineering
https://en.wikipedia.org/wiki/Institute_of_Medicine
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B A B REEHT B BREEET o 1F 2017 AR E IS 10.7 EFETH > H 6.2
(I TC AR IR ER B st e B M (R B 22 . o PN B SR e Y (R R LB 9T

DI R EREE i B A (R B e A B e B B L il AR R kB By B e
i B 2R R IRl SR 28 - B PRESs i) DR 2 B R FHTEHR - LIRS
%A B B9 - /94 UC San Diego Heal th BB Z s R B EA RIS
WH7EEEY) - JEREFI Y ER REES - 78 8 0] B RS bR PR e S e B A
B o

UCSD R B e 2P B ~ ol -

DO R ELES Hy o 2F 8 &2 o0, (UC San Diego Medical Center)
S1HEEGE (Thornton Hospital) 1993 £ZEBHAMEIE 119 K
FERF HrEEE 0y (Moores Cancer Center) 1979 fEEKIT
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http://ctri.ucsd.edu/
http://ctri.ucsd.edu/
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Medicine&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhg3osnzfn-PKsFVtki83uqqW2lSPw
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Chemistry&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhgjmcwdd5BjnGiqvWplfN9JoN4hag
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Neuroscience&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhhO_Knuq4x0YXeBZMjPaiXE1ak9Aw
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Neuroscience&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhhO_Knuq4x0YXeBZMjPaiXE1ak9Aw
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Molecular_biology&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhhsIM2UdLzAsqLyHJlXs1iStuN8Zg
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Mechanical_engineering&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhiH33dDQL_rUw9y4tx3oBD-gwP83Q
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Bioengineering&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhirzhe_E0r_0q4CXFlVLYJZar1F7Q
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Computer_science&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhjf_0MEAz9OMZFQnvOjTLfoI_OP8A
https://translate.googleusercontent.com/translate_c?depth=1&hl=zh-TW&prev=search&rurl=translate.google.com&sl=en&sp=nmt4&u=https://en.wikipedia.org/wiki/Pharmacy&xid=17259,15700023,15700124,15700186,15700190,15700201,15700237,15700242,15700248&usg=ALkJrhjKKLb-vY9sLhWLGYFq6P0XoX0fSQ

ACTRI P BEAr R &R - AR AIFEE - B8
EEPRIHZE LAY S BRI CE 5 - VB 2ERE - (&S - EEIT
AR
ACTRI s B R ER=EES ¢
(A)  INZRZEYIBAZE 0 ~ AVTERHE - VRS EEiEE - AV ERE - g
s HL o AVt - BIBEAIEERECE: ~ AYERE T -
(B) #EHSRE Ty - B - SEERA: - 1R SE BREIETE BAEEE Tt
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SAITIRE: - NBFAIRR E R AT SE o (8 HEEE IR B AYR Ry
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HECRITTE A B TR ~ (RalE 2l B L S FE A2 dFE i -
EE PRI s B RS e+ $R At 22 MRS a AR R N B T
B PRI FE RS PR TR T ~ %Ll ~ BB R BIE T -
#4 7 ACTRI HiEE — oo BEMV R B SR Bl - TEARIRIV S ~ BalllspRatin A
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® \Moores Cancer Center Clinical Trials (FERRIEFEEAERERTL)
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[ SR A B (A R R A BRI R PR, IR ] DA 2 B e — A S iR - JHE5
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https://health.ucsd.edu/specialties/cancer/pages/default.aspx
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® (CIRM Alpha stem cell clinic (Ep4HREEZET)

UCSD KE2 Alpha #p4fifg2 AT TN F A= B 22 5T 8 (CIRM: California
Institute for Regenerative Medicine )FTBAVERANBEITICIEMELET - TRES
e A IEEE R T s (Sanford Stem Cell Clinical Center)AY4HBEEREEFT »
BAERREF » BIESE TIPSR B R ARG ES - B RE 24 Betty
Cabrera 4% °

Sanford ERAHREERE PR H.0 TR BATE I AVER IR R e s iR R
BB RO AT AR R SR RIS B ARG 5% - 15 Lh a8 e (e N s b PR B AT
EEER ERA BN R R R S R K BUGHR > 1518 AH - Sanford
R AHARER PR O SRR R e - S EEDTEE IND (ERPREAER) - AR aiE LA
THEARFEAIEE #8090 178 B Sanford ER4HREER PR .00 B2 RAR

CIRM A% Alpha stem cell clinic @ 4> HIEANNINEE EHYELEL BEAT & /E »
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UCSDAREZHICIRM Alpha stem cell clinicf#Hdp :
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https://www.cirm.ca.gov/patients/alpha-clinics-network
https://www.cirm.ca.gov/patients/alpha-clinics-network
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5. AT ATRFEAVE SRR - RIS ARAHLERRR IR e Ry P SR e

1E CIRM Alpha ¥p4HRER2 AT > HAELE IR USRI TER /M B S TR (L Rp iR £ -
7% CIRM Alpha #p4IAEEZATA 50 ZIEEE Re\ER T A BB R B 28 - HRTHVER
PReNEREE RS MEIRI - BEE1EE - LR AEE - H i e R Rs s T -
> ML TR B REARRAY[EfE RS 7 E RiAe AR (Rexlemestrocel-L)
ST TG R 2 MY 55 = HARE PR -
<> BRITMMERTER R ¢ B2 DiscGenics A EIETE » FilE—TA G fE A S AR A
[ HABEIREAES - ) ¥ 545 7 B — MR T MR ME R AR 2 5 [RE AT e M g 2
X
> EREMAEFEEEMDS) ¢ $1HEF MDS ERAHAEETUR (PACTIN) BB BB 4 41
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(5) 4HpEAEFEFSEE The Advanced Cell Therapy Laboratory (ACTL)

UCSD KEEFAAE SR S R Y 4HAE 0 F % [y The Advanced Cell Therapy
Laboratory (ACTL) » ZB& > UCSD school of medicine » ACTL AZEZE ¢GTP/cGMP %
SRS it R R BRI 7T AN IR AL B BUERE - AEERTS cGTP Z4R VARt SRR AY4H
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https://clinicaltrials.gov/ct2/show/NCT03258359
https://clinicaltrials.gov/ct2/show/NCT03258359
https://clinicaltrials.gov/ct2/show/NCT01772810

ACTLAY (s 1 ZEfE i e iR slbanssn ~ iiEhiss ~ AaREmEE
EALIAE A AL e o LRI FE R eGSR R R (LA > HLA s AT E s R et
BRI FTRRR ~ SRR > BEFARR G E an B el - DA H AR R A
AR AT B AR A A OMPRAEE T3 - BLFRAAR - R - RREURIBREG R - DURGE
TR LT HP Y ARG R 8 AR A

HATACTLE H T fDan S. KaufmanBEE2E#% - H A UCSDAELBE 2L 22 fy il 4f]
BB ERE (Director of Cell Therapy) ° WFZESEERBIIRE - e Bl AT
AREEY - BRI AR - MEREE SR E R - RAE RIS S
sTEIAYES £ 2 — - KaufmanZ iy SEEHE AR R L - Brdiiie - HARSE
FILLE 285% T4l (natural killer cell)ASEHE - fih kA 1858 s B AT BATRIMK
R (— T =y bk ) Y A B B & DR ZHG (chimeric antigen receptor,
CAR) TAHHESERZ - CAR TAHBEREAA H B B B0 0 e AR A S8 2 4HAE - 7EUCSD
REE(E ARG S IRV R B L E R A L — -

Kaufman B2 ERHG UCSD RERE e AR, » HEER B2 » FilsiR
b5 RERBRIRHI R R SR T AT 4 - LR s B et TE s at =S 7 UCSD
REERBIMITFEN B PR B A B 5 5 1 = DA% e o A Bk e VA Y B PR Sl B
Kaufman 2 AJH 2 aesr it » OB a R E S sREE G M E AT R R E
H - BRI s M AR A A

SRR LI (Facility Director)Holly Young £ ACTL » H A 4HfR4: s

EAE - #EA 10 Fa AJERRa R AR TR - MR T RO b A R PR AT S ST
ERREE - ARTREAESEII T AR IR B AR s - KB E R » BATIEHRR: -
fipad - BRI 5 R H BV RE - 25 %2 A Holly Young 228k > 45
TAHE ZHVEICEGE) - XS5 EZH Holly Young BRI M4E -
ACTLAZ LRy SR B I s

E e TR R R S EORYER R A S - fR A T %
b s kg PREER S 1 20 11 HIbHZeavaiRtzE on - W7 BhE B UCSD FIAMEATE A Bt
TTHIREREE -
1. (BEBUERAE - R - BPARSAN SR
2. HIEREELRERE PP At &4 AR 8%
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3. #HAfE s o ARSI AICT iniMACS B4R TER AR EE -
4. WHEEYIFREUEN: - BRI HIREMTAIRT - gPCREFAY ©
5. AR RILTIARAE b -
6. MORHEFREFAG AR -

7. EHBIEER SRR R S T B R e -

ACTL A & &l -

FHA tDan S. Kaufman % ~ &8 Holly Young ~ S5 E®IFEAE 2 A ~QA~QC 2
AN BEHZEE 4N A EERHEE ZEHREHIAEET 6 A -

ACTL BHRGE( -

ACTL HRETECH T Wi E4HRE A Y23 = (manufacturing suites) > A EIRANA
o ERE SR R A - FRERFEH 1S0 7 40RF=FIEH Y IS0 7/8 iz
(= - MERRIFARE )M - BERF=HECH IS0 5 Y&l (biosafety
cabinets)f1 CO2 HF&EFg - BB FEAMMAYZ QA(Quality Assurance)Ed QC(Quality
Control )ElH= - E4MAEE LEEF T - ACTL BEAMEECAT SR > Ha R
IR o » Sy AR R a it A FORIFR (15 T 25 Ay e P e (A B s

=¥ 1 ISO 4K BfichE 1SO 14644-1 Cleanroom standards H S EiaEze G VST
kB E S EEBES o 150 MR B FEEAS -

ISO 14644-1 Cleanroom Standards

Class maximum particles/m? FED STD 209E
20.1pm | 20.2 pm | 20.3 pm | 20.5 pm 21 pm 25 pm equivalent
ISO1 10 2.37 1.02 0.35 0.083 | 0.0029
ISO 2 100 23.7 10.2 85 0.83 0.029
1ISO3 1,000 237 102 35 8.3 0.29 Class 1
ISO4 | 10,000 2,370 1,020 352 83 2.9 Class 10
ISO 5 | 100,000 | 23,700 10,200 3,520 832 29 Class 100
ISO6 | 1.0x10°| 237,000 | 102,000 35,200 8,320 293 | Class 1,000
ISO7 | 1.0x10’ | 2.37x10° | 1,020,000 352,000 83,200 2,930 | Class 10,000
ISO8 | 1.0x10° | 2.37x10" | 1.02x10" | 3,520,000 | 832,000 | 29,300 | Class 100,000
ISO9 | 1.0x10° | 2.37x10° | 1.02x10° | 35,200,000 | 8,320,000 | 293,000 Room air
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ACTL £:5)7 ~ 3K

1.

3.

ACTL 7EAL ~ (ERIJHA] -
UCSD EZFZ4N PI ~ A5t AE B u IR SE{HEREFE -

ACTL BRI UCSD #Z NSt ZE & ~ A EIRVERPRSSaE T2 AL A AR - —ARFa i AR
FEHESEIERE UCSD REIFE RIBSEINTIMITFE R ~ AF] -

AR A

® ACTL it N B &GS R ?
H AT EEEH ACTL £t N B B T2 8Tl A et BERMmM AR 2 H
A RFE S N B - SREPVEAERIREAMR - JISERE - BT
PREAEASINE - IS AR F =RV EI AT T R - SlISTRY N B 7T
—HERHE > A BRI A BREESHIREAA -
ACTL 52 bt5e S BN ] st U AL A -
ACTL & 5c3 1% P1 SN mlie VAR A st 2 & &Y ACTL B = A w4l
R ST A GRATERRFE > JFAEE DL ACTL HHRin N B (E R {8
o > RIEIIGR - FAx T 5T B EIRHIR(E N B & fR AT — 40 > Fr Agr R DL ACTL
AN BB - & ] L2 FE A B Rl Rat a (FA AR -

s e

® ACTL A9 1SO 7 Clean Room H7A—{E#E ~ 1 HEL gown-in/out room & iF#E

o ATRECR AR ~ VRS e e o B4 ¢ BRI = 2] gowning room
Zi% AR AR E - Hin DI EZ S NIRRT AR R -
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