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3D FIEp Hotiy 7 BR300 AR E A 3D S Ep Hodiy 5l AL £ R AR A0
KA B A Al 3D A4 7 B ik 5 AR AR B £ Bk B R B Al A& M 0 AL -
A48 3D Z)Ep e dhy P LA R 0 SR 48 R B SRR R R AR T ) Bk
Bl ey R G 0 R E 3D AW A X E A A £ B R AS M 09 BT BT AR @ H
P -

BASEF © B SRR T Al A B SR R A3 A 3D S Ep dd
W 3D £ FEF ~ 3D ZIEP B B ~ 3D printing * 3D bio-printing
3D bioprinting
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:E =2

AT

Uu\

WE S AN A B E A 3D 7] B 44t (3D printing © X A% A B B i
additive manufacturmg) BZ3DFNEPREMELATEEREI AR T E - mAR
T ARARZRA » T2 G 2B AR - PFE T HH A T 1B A3
MALKGEE - Bt AR FTRERNLEHFLEEARBELLEEE - FHEAKRR
SRR AR LARPEENAFGHEAAENER  nE PP EEER

3D 7 Bp gk A B AL A A A R R R AROR 0 3G R R R L R
B3R AL o At 3D Z) P AR AT FAE AL RAR W Xk st 2 AR EAH 3D
G Ep AT T 5 2 B AR RAL o 3D 7 EP AT A VTSR HE SR 0 EA AR RF 3D 7
EP AT i ir i S m A E HAT R o L F 0 A Ao SRR
BRR BT 3D PP Kt AE L "3D A4 70, (3D bioprinting © A% 3D bio-
printing) A5 KEZAFZ e A AN B R A ik 0 filde 2k 3D F)EP R AR 1 R SR
BIRFAME T A S o LEE 3D 7] 50 $e it £ EAIHT AR - LR TR
B R A| 2 AR AR LN TG R B IFZE FETRR 08 ) o Rdish 3D
FIEP TR E MR Z AR RE FHAARE @R AEAZ —3 5 BHAHEA
TS R Ataie 0 Bk 3D AW IR T ARG R RA > ERHE
REMHBEGTEAERBE  MRARARIIBRYAMGER ETLZMALAERE Z
Ft o BB R R A EARMGFEE o KUK N4 LR JER X 3D 71 Ep il & 3D
AT EAEZBR A EL TS AR EEF A EARMACATEZ G E 0 T
FHID AMIE R AR A RA AL BT s E ¥k
EHERTRE -

VST BB BT M HEE L 0 R F 435 0 http://www.cw.com.tw/article/article.
action?id=5068976 (& & & E A :2019/01/21) -

2 RS 3D R FEM AR E R IR RS EFRAAA LR
2014 4 5 TRAE - 3D FIEP e Al #T R R H B M X2 HE > RARPFRREAESL FZA LA
3 2016 F -
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A A BEA 3D ik

AR 3D FIEp i Ar R SAEA ] AR RAGRAHH A S LA
ZMHBREE RS - HHFIFA B 3D PP AR 5L T KRR, 3D A4
PIEP ;5 M A tm B A AHE & 3D PP Rt i L TR, 3D A4 FIEp o B
AXBET RIKIFEADHH B AR A - A BIER 3D 2 e fimd & T gk
&89, 3D EMFIEp o

—~ FFA M HZ 3D FEp

B AT 55 b O 3 54 JE A AR BT R X 3D ZIEp AT A % 0 3R A AR
LEB AEBF  REERT Y 2L THIMEARBE RSN, A TH
ANBEP QYRR | MR - A XA SRS BIEE  THLES &
PR FHAER  BE B R ARAMAY » HAAREESR S BAMHEAR
YFeh A A4 B 0 e 3D FIER AT B AN R T & o HAF & AT R R AL ]
BAEE ARAFSZHRAMM LK  BEXR GO BN IR & TR £
A F AT E o XX EBEMFAZBHAMREARAEFT HRERLA LTS
TR EFBAE ROGED RS

= "R A Y ta et Ik A A A SIS 2 3D B Ep 4l

SLER AT 2 VA I A AR P B RS 2R 0 AR ETEIR A el o n 2B
e P B K 22 4% Jeremy Mao A 3D ZIEPL TP BB E R0 BB Bl S eieE
MEZANEER  EHAHATRAEN 4BEAKRERAED A - ZFEFER
N L RS a0 5T RA B O A JE A A Ko BRER 45 « B R 4EAE & 3D P ER A AL
W IDFIEPER  EAZANETBERRLRBGOAT @ 0 f R BGOAE
ta e AR AR 0 7B AR s R B A A% & AR FR Y B RS ALK,

O RAERIEE KA T 3D AW, B T HRA3D AW, -

4 k3w g E 48 o F]E & (Hod Lipson) » # i ¥ o 472 (Melba Kurman ) 3# - i #F Kl £ RaaF -
Ep H # R ——3D 71 EpA§ 4o 4T 2 4 &A1 89 & 2k (Fabricated: The New World of 3D Printing) * &
99-121 - #ARXAL - 2014 £ 3 A 5 PREMMRTAZL G - 3D FIEP o FIEp R ——H R # BT I ¢
3D 7 Ep R AR A BRAGIE X B ®y > B 102-131 » B8 E - 2013 11 A -
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=~ YT RACEAFZ 3D PP 3 dig

23D FIFp At i TR T AZ LR SRR A B A M T Sk T AR N o AR
PERZ A # 0 4o PGLA (% 3UER —H BE L > polylactide-co-glycolide ) 2 TCP (
B2 45 - tricalcium phosphate ) %  AF 44K TAZ ¥ RAHEAARE N - ZMAKITAZ Z 26
ELRAIMAERARZ AR IR FHAIABR IR IR IFLEEZRER W
WAL R ES R BRI AN AL ZAR IR IRCARS R - AT
AEEIAR REIRARS ) X WS REMHYG LT X ZFER - MATHE - BRRANR
iR e sl B AR S PN R R R PN X R AL N S R o
VA 3D U Ep o dh B 6 AT RT A0 8K 2R P9 R AL R A A A B M R

W~ At 3D EFlEp

AA a2 PP AHE LRk B EBZAMEH  ABRXBEET b "k
&9 3D AP - 3D A Pl EpIEAR O A M LT N B KR I R IL TR R
AL RAEALIB B RO FTRAAEYGER R EWRAERLS 3D AL
t FIEp L b JE A A H 3D FUEP Hodls R Rl R A 0 AR BEALMARE
BR L4 0 RHHANARY o 3D AP Ep B ed AR S T A Bk (bio-ink)
LN F ey IR R B - A SRAERE 0 flde t Sape ki a A BT
(bioink particles) & 4 448 & &M ( A% £ M 4% » bio-paper) ° B AT HHE: RIER
BA 3D APl Ep S E  SEBIER LT A KR FAMAL - BEASHG AR
B G IE R G R 0 AR RRE AR E ARG ey ta it L 3D A4 7] Ep B ol A4
MA RSB TSI R RRIA R o B AT A I AT R I £ A B e
M4 A A CAD B A% % AE - BARE CAD B #A% &Lk  BExg - THEH
EEE  S VRN

A3D AMFIEPHEAR S T AMRESHRSL G4 KHmpin A
AP AE LR AR R U BR E R & REIE 69 AW 4 AE B AT H - B8 3D 7]
EpEp R AR AR BRI M AR B R min kR X R A RREE® S
— 18 3D ZFpEp R M E SRR N b ik R X 2R 0 R AR LAY § be L BBR IS B AR

MILER T AL RETERABRET -

S Rk AE 3D ATEHAR B BT LM R Ak e 0 B 1102 0 2015 4 o
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B9 3D A MBI BRIRRE— LER A SRR AT

B

4 B R 3D FIEp st A4 3D FIER AT P A AF IR — 3 o XA A B A
£ AERZAHF % LE R AR 3D ST TR A E 4
B ERGKE EZ R FHAFRE T3D A lEp | HRIZ e AR R 3D 7 H ik
M8 b R FE e o 3D ZEpARAT ~ AR B E R 3D 2 Ep iy & 3D A PR =R
WX Meyid AHE > w FREEATT o

A RER

3D 7| Ep %t

1 3D AMZIEp « & B 3D 7P 47 8 3D 7 Ep 4= B A%

S A B 3D FUEp AR AL X R B S T A EREE B
eBHAREFZRAR - REBA T

¢ Murphy & Atala, 3D bioprinting of tissues and organs, VOL. 23, NO. 8 NATURE BIOTECHNOLOGY.
773-785 (2014). #5351 g Bl %€ - 3D PP H AR A X P E - FHEM - FHEH > hitp://www.
phycos.com.tw/articles/186 (R#ZZ|E B : 2019/01/21) -
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RANY B FHBA TR F -
MANEREBOAKRRET - wk

R A K

AN BRAR - /5
B2 ) B 35 78 VA B4 43 B (In vitro study)

2o g 2k EAS A S L o
X A LB B N A B SR s A TARE B ° Organono

o) B A 3D 7 Ep Ik AT e B 2 S B AT 4
KRALEE L RS XER A o

e

3D F1 Ep Bk R T oA B iR 2 R e AR
BRI RS A ERE R AR EY o FTREE
RACK| S 4% BIRA -

B E R oy Z R EALHENEEZ —
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BB HEM EE SRR X ik
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%~ £ BB A 3D FIEp il FAI R

— x4y 3D P EPH AT & T ATAN B IE AALEE - EAAT MG R FAHE IR E
WEMAE > MABAEBRAETE T O FESOFE o X 3D FIE il S L RET
Mt T G EERAE S MR EZMW LA - RE 3D 7P REE R
BEFR  FRHBAMNEARERABEA RS L S E R E -

W A B &R 3D ZUEp T2 A e BAEIE — AR KR 0 BRI A G A L A -
{e dy 7 i B A At~ AR AR F-Hr ik 0 B LA A 45 sk ey LA HEAR B SR AR L
HRAEL 0 HHBWT

— 3D FIEp BT B kA2 FA BRI RE TR TIFR

BRATRRIZ A RANRE 3D AW P M RE R - B LA RARE
A5 3D FIFP R BN BTk - B2H BN TR BRTELEELT
EHAR  RAAE T RAAEAEM, e REEAEE 24EF2RRAL A
BAI T E > G R F AT ik ) TR A BRI ARE 5RO
Bl Ty kA B A o

EEBR LFERAKBR T EREEZARTRAER > mARER ZA]
EH TR T B R AR AFERATEBRREABRERRITLEMREZ
FRERTEIHFF LT FARLRARETLEMBT AL THERER
336 BT % (medical activity ) 59 5 6F - B BFdu 4R 3% T A8 B 69 Bk 4% ) (related
health care entities) * &% & BRI EXF A LB - CHEZFRAEELIT
Bt~ XB - ERBHEARRBFRTIT - L2k 8 0 £7»MEE 6 20 B 2GR0
WA 2T ik R AURE G BR T EmB A AR TR " o 2 - FB RAES 287
¢ A H k37 h = AR B 6 o T AR R pI b BT ¢ (—) REBRIT

7 OLEHWT e 22484 (Chris Anderson) ¥ > R FEF > AEHFNK  BMBHAAREYFE =R TEE
4~ (Makers: The New Industrial Revolution) * & 135-63 * X F x4k » 2013 5 A -

¢ T HEM AN HIE —3D 7P 0 FAEE B EEERAT 0 hitp:/www.zoomlaw.
net/files/15-1138-38265,c1156-1.php (RAZIE B : 2019/01/21) -

° BRAEHME  FFME O BRASE 3D EpRIAH R LAy Bt ARG P RIA R 3L A2 " 62 ¢
201546 A -

1 David S. Forum, Intellectual Property Protection of 3D Printed Medical Implants, 1 OSHALIANG
INTELL. PrROP. L., 1-4 (2016).

™ Emtel, Inc. v. Lipidlabs, Inc. et al., 583 F. Supp. 2d 811, 820-23 (2008).
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L B RAMREG B R K RIFEAA FAGREIMAE IR Rads
Mo AR EFZN A (Z) KERRATA MR AR FARE BT AN
BB 26 — B $ARE G M S MRk MR EFZAsAE 3H (=)
W EBRAT & T A6H SARE 0 B 7 k0 > FIR T A o 4] -

Fopb > 4o REH Ok LA RHE G B A A BRFER T — @4k LA #E 0
BB M RAET AW RA 0 ARJE B BN R BSR4
TFEAGEAH LB EER XM TL AR TRMEZE -

=~ 3D SIS AN R L R & AP R AR
(=) FEEMHHARASIGREBHEANDZ ES

A MMA (B4 AMMA - AdmEMHH) AR LR
A AR B B R A S — R EA LA A o Mo JE A A P
FHRAMRE TR GBI L ¢ 0 A0S M AR
Plde » 2B £AHAZE (USPTO) #24:64 HIBT i ey & B35 d b o 7]
B FIETAZE T Ol AT R R ettt (FiERAS) P AR
BARTATAZe &R, i TR ) BATHRRZNRBE T AR ESM -
3D Z Ep 4 i B 3 o R 0y B R B A 0BT AL F B A W A e T
IR S MR Kk o

(=) 3D A3 ep 2 5] HHE1E

VAR M AR & Ep WA R0 3D FIEp iy 0 LR sk &89 T3D AW
Flep 0 ERA LT HEE IR E R L A BERMEZ IR - SRR
Mk o Fe A AR A B0 AR E A A ERE AT o FHE
FAVE ARG "3D AR R T ) BRAKBH KRB TARN » R b2 7]
B LA MRBAR ARG EMATEZR {2 > % 3D WPl
BRBETRAERETEWHEMN > 5630 @AM o) 5 8 78 2% B
FH A HERMRETRERACTEARCEAEAKYEE R
B R A A @A o
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)

Hamahd o T A H R IEE M HZ 3D FIEpH A 2 3 KA
FR U IEREY B ARBREN G HARB ARG EE 2 Fik
Rtk KBXH "Rk R 24, (Product by process * PBP) K78 -
Al F A REEREH R R AP F R0 BT AR Bk
RRROEE 7 X o — IR RAFRARE - S B
HMRARTART ) Kdn» GHFROGGEFAMZEH  HFHERa
BT AR THIMHAREFTERE - PHEABFTEEA 1> L
RIBPFRA] 2 FAEAMETAEFTERNGER - FERARTART
AR R F M ERFRARMENE 3 BEHTFLEMBRY R
FEXRERE > MART EAAT ERCFLARTFHEARE " -

2B @ AR A F A K # (Manual of Patent Examining
Procedure * MPEP) % 2113 #5374 7 ik R & KA AR MR LT - X7
FERTFH LA F R R REE T R TR RA] A2 R A E A
FIETRCRAME A A S - RIFR AL ik Bk AL B
7 3D ZIEp sl W RGN R AT E R T F KA RBEE L 2HAF K
A FIETZAE R A @AM - RRGEA THEAY ) X R A @
bt o Ik 3D FIEpH AT T ik ) ey SRl AR -

JNEE

Bl A BE i ) 3D 2 Ep At 0 AR ACT A€ A B 3E B4R S 3D ZEp
B ERZEAY TN BN TR RERTE BREFSERT
FHTRG I T FE AL TR A EARM M EE 0 B € %A AR
M B AR HE AR R 0 B A AZ R AR A e R B R -

2. Forum, supra note 10, at 5.

BORKE - AREM - EERR  RIF  EWTE - B HIEREHF KA FE ARG B
BFH—AE B 240 BEKFE207H 0 B 83-85 © 2016 6 A -

¥ THE UNITED STATES PATENT AND TRADEMARK OFFICE, 2014 INTERIM GUIDANCE ON
PATENT SUBJECT MATTER ELIGIBILITY, FED. REG., VOL. 79, NO. 241, RULES AND REG.,
74618, 74623 (2014).
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7 9 0 Fh 3D ZIEP BT BT F AR 69 4RFE 0 B & 3D 7 Bp AT AT AR R A
B R B W T 8 SA R LR B o #A R R P EAR LR T
3D A PN 2 W AR AR A R )P AR B i R A AR B
Wy 7 A i%ﬂﬂé’a%ﬁﬂﬂz&f‘@l?ﬁ EHE G R A AR
P Hodm AT 3 B 4 & B A A 0l 3 KA H5 A B R R 3D 7 Ep Hfir 2 S A
WIHALL TR -

B ABRZEEAMERMN

&ﬁ%a$ﬂ%%unﬁ(%Usc§un) %R R EAEAR Y & T ik
(Process) ~ # % (Machine) ~ # # & & (Manufacture® X4 " # &, )
Z R (Composition of matter) ° 2B F| ki — S ER ZHEF 101 /&8
I PER B KA ] (laws of nature) ~ A & 3L % (natural phenomena) 3
% W4 (abstractideas) * M B RFR] ~ BRA L ~ W EMAR B AFET Tk
T EAAB *, (judicial exception) ° &2 L8 B o) XA @AM R AL
Ao 2 FH PEOHE S ANR AR T AR Y o R e R e

EB AP R A @AM RBEE TR B THGFIETARE - A TR E
Ba2flz LA HEBMERFECBRENL Y 254 1948 F Funk Brothers
% ~ 1980 #F Chakrabarty % ~ 2012 4 Mayo £ & 2013 4 Myriad % ; 34/~ 2014
SF USPTO = % #| 4% ¢4 i@ #& 1 35 & (USPTO 2014 Interim Guidance on Subject
Matter Eligibility * 2014 IEG > F#4§ 2014 £ A2 a8 MIsd |, ) o &5 hstH
VSR PRI o) A AR R BT AR AL T SRt e SR LR SE o TR A A W 3
WA SH -

3 OFFICE OF PATENT LEGAL ADMINISTRATION IN UNITED STATES PATENT AND

TRADEMARK OFFICE, 35 USC § 101: STATUTORY REQUIREMENTS AND FOUR
CATEGORIES OF INVENTION, 1, 8 (2015).

o HxE . KRAARKRZIFAMRERMA G E —H EZRFT B EXRLR LA H AR HAZF
&0 2011 AR RIKAERBEEFT 0 AT76 2012 F12 A

VR RPIZENGFARES  ABTEM AN AR EARE  PHEAE] 0 2017 F -

108.2 BEBE#AT voL.242

75



=RK 3D EFIE BRI ERE —LERBIEZSAERME RO

=~ A B SAE A H] ]

(— ) Funk Brothers £ © (1948 ) : A ARBKAME L W55
B T &4

FEIAMBSHMAY A Z mABAER > 5 — B4R T EAERE A
M MR LWH L ARBAZIDE G SERBEAASE—A -
EERGERRZBEZFIAFEMARNSERBETEARGFLEZY
HoxfEbARLEREHELEIFOER » BAHABLEFEA T LA G
M o Funk Brothers & %A @5 M2 A8 5 " A RRBAGWE AW E
B M de RAEAM | BRI RAAERL R4

(=) Chakrabarty £ = (1980 &) : HEiMHALAREMIFEARFL
EYE AR SA BN

% 5 2 A 2 459 A Chakrabarty A% % 8% A T 5 e Sib&4 A B oy
HAL BHEAN— BB - XERSARDS R FEHAAT LA @
Mo HAARFENZ e IAF LR R (markedly different) & &R P aE#k
Flogmf c R EREH FAERMET T B b dEm: " ARG
BTEMEALEE (BE) 9 FH T AA ZH @AM - | (Anything
under the sun that is made by man is patentable.) # Chakrabarty % A 4% >
USPTO % H b RATA T —EH 04 A @AM PR > Bp T AR B e &
B SRR ) A GR A A AL -

(Z) Mayo £ = (2012 %) : =% mkik

RFRA LA HEAREE GIRER Z 0T % B EARA
B t% o B B Bp A ot 3B AR L ot S S il R BED XA B IR &
PR F AL  REYHRHRELE TR " AREA ) (Law
of nature) ° X 4 B R 3 fn AR 2 H 4wy~ FH Y 1B A8 F %k (well-

¥ Funk Bros. Seed Co. v. Kalo Inoculant Co., 333 U.S. 127 (1948).
' Diamond v. Chakrabarty, 447 U.S. 303 (1980).
% Mayo Collaborative Services v. Prometheus Laboratories, Inc., 132 S. Ct. 1289 (2012).
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understood, routine, conventional ) * B st BF Z @AM o A Mayo £
A ZBEEAEREATERT " = FBE , (Two-Step Test) * F 5K
S

1 8 —  2F 2 FLALTHBRFEL AT AR (Fpdh fid
ARER S ARAL) 2

& BIAA RAEMAM SR AIARRS = -

2 P AFRAzFRALT AL E (RHAERRIEF N
me) o RO ZAR R A BA SR @AM 2

(1) &R— @ etk o AR F A% KA & A @S -

Q)%%;tﬁr%%ﬁ%J%%%ﬁ%ﬁa%%\%%%ﬁ%’%
ﬁi%ﬁ%%%iI%%ﬂ%E%&% LA 2 @AM - 5
Z o BpA SRR RAE

B)&R=zZ "ok AFHFEECS "THEABE, > Bk
EAAZERMARRL "k R T &A1788 ) (e aR*
Bl ARIAER) > B AFFHRKBBLA A @EKME -

Myriad £ * (2013 ) A XGFELBAFFI AR BiKE
DNA REH 4 #4544 ; cDNA A &4 @451

Myriad % % 32 ¢4 % ] % US 5,747,282 ~ US 5,837,492 » US 5,693,473
F =B RA] > =B R A AT B R R BB S BRI A o B
BRACAI1 A H Z BRACA2 A H » 2E&R & ERRBE T wmA—ETEELR
Bk DNA A7) © RA—F oA B84 B es Eavh DNA 77 0 R E %
1 G K6 DNA B2l 22 E 0 f s B A i as

FERTRETFREFERER B S LR IR 4B KX 89 BRACA2 X
HAE7 BARETALEE TARBANT AL A FBME - REH
BRACAL AW & & Ae935 K8 2 » 142894 BRACA2 L H 89 Z 44 DNA

>t Ass’n for Molecular Pathology v. Myriad Genetics, Inc., 133 S. Ct. 2107 (2013).
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(cDNA) ° 2B 5ik%3048 cDNA BF 24348 M » B4 cDNA X H
W4T (intron) ¥ %R - LA KRG L0 DNA 2242 RE -

In re BRCA1- & BRCA2- Based Hereditary Cancer Test
(2014 %) : BEESIFARARMELK  RAARAF ETL
o] E A

US 5,747,282 S A RHE AR & —HEBR I T AARESBEHR
JE BF = & BRACAI X H g4 45 % - A& R £ A BRACAL X B A 7] 84
DNA - X B Bf#RRE EFERER S » GMEERF] T4/ A L DNA » AR
AAFEER17Q L AAXADNAWYAIIZ2AME » B L LF @AM -

US 5,753,441 % #18] %# A BRACA & B 2 & Al ik » £ 45
B 23 H 2 BRACAL X B 57 #2857 4 A IK A 5 7 ik (comparing)
EHAER RETZAEAEAE R - RE B EIFRE LA =R
ik A FE AL AR - B304 0 R FRARAA Tk,
f U ) TR A RER XL R 0y A & il AR A B 4 R G
LA EER Gk AR ERBS BILAFFRARTEA &4
WA

N

1948 {2 Funk Brothers % % % 4] #4812 FI B AT 42 & @ 4E4T B R R B
HoyE RAEMERE LA A @AM - @A 1980 4 Chakrabarty £
o BA A FIETARESL T OALRERFEAGRG LG EN S
A A HAEM -

48 tb Chakrabarty € #% Funk Brothers £ #9 4% #& » ¥ JU Chakrabarty £
4942 4 48 #17 Funk Brothers £/ & # % 503X » B % /& Funk Brothers £ ¥ °
— A B ARR AR ARG AAR R LR A RMER A R E 0
AR EGRBRAAMS LB AR TR ZRBEAAESELTHE
PN £ Chakrabarty R69ARHE "R H AL REGFH T LA L4

22 Inre BRCA1- & BRCA2-Based Hereditary Cancer Test, 774 F. 3d 755 (2014).
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WA ) FRAR ZA @A 0 R 1948 F Funk Brothers £ % » ikt
R LR BRRRAGGWE » FIETRL LA SR @AM - Bt
1980 4 Chakrabarty £ Z 4% # 1t 1948 4 Funk Brothers £ A% % L3R -

X 2012 “F Mayo £ R H| @l &1 FI BT AR & — 5 B0k » AR
# 9% 1980 F Chakrabarty % 89 #] B 1% % i #& - 7% Chakrabarty % 89 4% %
T AETALHE R R R B LA AN o KW £ Mayo £ =
FARET AR B A F XA AFLALGHR KR T HA8
B Rrd e ARFARARRE  FHA EMAZL T RAPER -
AlAFF R APACS LRI EAERAMAREC R ATRUTLE &
Floh ROAA @S A A RE > AR A @AM - R0 T 0 A
1980 47 Chakrabarty %69 2 F# A a0 » 2 F LA 2F KA1 4 T -k
AuERE Bl  AFasi AR TWEANRETN  SHEZETN
RAE— BB AR RIE o | MEAF S KA A Mayo F 94788 ) B &
MM AESE —EAFHEY > ARE A FFLARGAEAEZEZR TR
FPPER > mAFRBAFHKETRL " RAREBEABYWwE,, LA
RIL K o obf o Bl RBEANE —F 5 B A2 FFHKANEZEA A WCEA
M ASMmIEFT R B 58 0 Bl A FFRELBA LA @EAMK - K
L 357 T VA AT Chakrabarty % 89 £ 545 81 # Chakrabarty % #9454 " 4
T AL B ENFEY R LR A @A | T REGOEENEH £4]
WA B B o 122 Mayo RO HFET T - RIZREAN Z3RAE =&
HAR s AT REH LA A BT A g A LR 3R @M -
PEH 0 2012 F Mayo £ AZAE L 1980 #F Chakrabarty £ 6942 4 4% -

2013 SF ey Myriad £38 2 > ARG ERKR R4 F 2 Bk
DNA 7 A& & 4] @ 4 M 5 cDNA B & & A @461 - Al 5 1948 F 2
Funk Brothers % * 1980 <F#% Chakrabarty 5 X #|Ef iR & % 148 6] o B ik
f& 49 DNA A cDNA % & FH8 K48 AR R A E TR E FRIKILR
TR AR E SR B R I L A R Ay A NETF -
B BB E Y Eadk 69 DNA & cDNA # AH b ey dp &b o mAfH
AU FREEARHEY G AR LS HS TR ARG AN
R A8 B & 71 8 DNA & 369 0 F 8 205 L8 0 o R sk S A4RE -
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¥ d#f sk #8609 DNA & cDNA 2 %A @444 » A 1948 SF Funk Brothers
RZ RAERMEABATE " A RN GO E RAEDERE TR
RA AR ) F B B 5 B Ak 69 DNA 2T cDNA % R GF7 8 &R
R o B M > & Funk Brothers £ o94F 8 F & g LA A& My o Mk 1980
4 Chakrabarty & 2 %)@ og FIBAZ 8 T T A L Bk Eh S AL
B R A FAEME | A2 > A B ARk G 69 DNA & cDNA & 1 A & B 1%
49 B i 1980 fF Chakrabarty £ AZME F45 LA EA @AM - 22 0 &
2013 4 Myriad £% » 2B RSk L HARGARAAFFBEZE
Ak B DNA 7 B A £ 484 © @ cDNA BA £ A @4 M - 7T 4 2013
S Myriad £ X424 45 1980 F Chakrabarty % X424 4%

R EPTH - B 1948 AR E 4 0 E B Ak R @ A& AR #1980
4k B TER 0 R 2012 & 2013 M A AL o AR e AR g
KRBT H AR 20 R B Sy A8 ) Y ) A )BT AT R T AF
AR b S A A2 IRE o

=~ 2011 S £E# 9% (Leahy-Smith America Invents
Act > fi# ATA) % 33 1%

£ B 2011 -9 A 16 B 484 (Leahy-Smith £ Bl # %) - & 1952 F AR
EBRIE 354 (35US.C) mAMEMGET2 oF » ZEEMLS 334 T
A %A 2 R4# , (Limitation on issuance of patent) * Zffka’8 5 " EEHLMMHL
R R » BA AT ARG R LS AR E YR (human organism) #9375 KA
M o ) MR SCHE A K RAAR B 2011 F9 A 16 BE B ALARE - RFE
FZ ZHRWHFE o L P Thuman organism | AZBAMEE —F A AEFLE TARS
T o MRS THARCSARBETOVH AR LA A E Y - )
et X & £ B A @AM ORI 12 B ATREA RO BRI HE 5%
Mo THOROEARENH ) I NBRTRAIE —EAR? REAABAFHZ —

2w B B RABCER AIA R E A XH R 0 b £ HE R R R Se 3R 4855 0 http://
www.naipo.com/Portals/1/web_tw/Knowledge Center/Laws/US-27.htm (# & Z| % B : 2019/01/21) °

% SR AE > EBE AL (America Invents Act, AIA) #¢# £ Bl Ak 2637 (55) #kER -
101 % 6 A3 ° http://www.deepnfar.com.tw/chiness/monthly/DFMAG242/DEEP242-206-n.htm ( &
HAEE R $2019/01/21) °
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http://www.naipo.com/Portals/1/web_tw/Knowledge_Center/Laws/US-27.htm
http://www.deepnfar.com.tw/chiness/monthly/DFMAG242/DEEP242-206-n.htm
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F W ? A B AT AR AR R R -

= 2014 F USPTO Z & AE ey @i 5 1e 45

7 Mayo £ 1% » USPTO # 2014 % 12 A 16 B # 4 &A1 42 ey @A 45 & =
XA 1% USPTO AAVTHZ EB R S AR HA A @AM LAAEE MR £
Z M I F Alice £ * » Mayo £ » Myriad £ A% » £ USPTO W3 % & &4 ¥ 3%
FZ RA AN - XA 2014 F 12 A 16 B A% L@AARPTH F#HH 12 A
16 BZAf » F R > X HERBZ A FHE » EHEF 2015 F & 2016 F &7 H|
ol ik 64 & & T H BT RH o

2014 FAFE 04 A& METS do B IRAX T MPEP % 210616 5% =8 % (A) 2% ~ % (B)
% (Section 2106(I1)(A) ~ 2016(I1)(B)) * X MPEP % 2105 1§ % H|EiiZ 42 T {$ 1%
AL TFARRH A HAME | Ak 2014 S A2 6y @AR IS IR, ©

HFI B iR AZ £ 357 Mayo 4% 2 = F R0k » B4R B B 53 e bf FI BT R
2o e TE Y RS BRIAEA&E T

» THE UNITED STATES PATENT AND TRADEMARK OFFICE, supra note 14, at 74618-33.

6 Alice Corp. Pty. Ltd. v. CLS Bank Int’l, 573 U.S.208, 134 S. Ct. 2347 (2014).

7 AR E N AR A 2014 A AZ ey @AM B P BT X A2 B © THE UNITED STATES
PATENT AND TRADEMARK OFFICE, supra note 14, at 74621.
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=as
W
<R 3D AP BRI R E —LEEBAE R BRI AT

AR o) BAS MG b Z W R ik AR 6 B A F B R AR
Ao P BT A @AM Z AT 0 JEH S RAMR R RO ARRE A £ A EAS MR > R ¥

HRAERIME -

FER |
RAFKARE L3S
US.C.§101 RExFH
BB Bk
Z Rk ?

{Uﬁ

FEE A
RHFRAR GG
(be directed to) X E AR T &A1 R ?
(BF & AIF K AR TRIEH —E A R
FA ARE L M RBAE HH
HREZIEEALTEAER ?)

W EE 2B ¢
HRAFREGH AN KR
P RE THERRER
& —EEELR T &A288

lm

A T e B AL A A
ZAZHy ? AERAFRALAL

AFEAERAR
35U.S.C.§101 &

35U.8.C.8101 &
Z B A

Z B A A

B 2 2014 £AAZag @AMIE dy 2 B0 8 A& R BT RAZ
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(=) 55 1: 2HFLEBRLTA3US.C.8§101 REZFiE BE
oz mmk?

12 %5 0 8RS AR A A -

2 2R ALEAF T 2A HEF -

S

(=) ¥ 2A : A F AL THEOEEL T EA:A8 ?

B EEATA B Mayo £ R EZE —Hy o PEAFRARLEK
15 (be directed to) — B A KEA] ~ AR ER ~ th FMAF HPIERZE
ZIERTTRAER ?
1> 2% Bl & F 85 RALA A @K

N

+

2 & 0 B )\—‘J'—tﬁ 2B °

b T#Higd  RIE—ERXAFKAFZEA KR (recite) A
Rz BRRAS W Ems e THA, 8MmikE > — & T H#A (et
forth) ; » =% " 453 (describe) |, * AFHFAEZEEEH L " KA
B RAHEAE A F LA R B TR BRI BT AR R
ML BRSO T AR R o BB EAE KA E R L AT tm oy F A @AM
FA B L daE KAA TH AR (tieup) HERTEAPEB YA -
LR AR HA RS T IARETaRAEEZIRE—EER g RE
Aleg35 5] » Tt ae b AZE R B SRR > o

REB AL > ARFARAARRL LS T ARBAGZHESIYME -
ABAREL B RS A Y M5 RA BRE RS E ) o Ak AR
PR S B R R A RIFR YA F k& e) DNA (Myriad &)
—WE def T AR AR Z B (Mayo £) 1Rk key Taie g -

28

29

30

31

ik AR 0 105 FEEG EEAFE TR E B 13 0 2016 F -

Mayo, 132 S. Ct. at 1301.

THE UNITED STATES PATENT AND TRADEMARK OFFICE, supra note 14, at 74622 (“Laws
of nature and natural phenomena, as identified by the courts, include naturally occurring principles/
substances and substances that do not have markedly different characteristics compared to what occurs
in nature.”).

O’Reilly v. Morse, 56 U.S. 62 (1853).

108.2 BEBE#AT voL.242

83



84

=

A 3D PN SR RERE——LSKBUESZRER RO

ke fT FIET T ARG A RS A WA H T 0 R B B AT B A
H oy 22014 ZAARG AR AL F BT 7 K A T B R R R RO M
(Markedly Different Characteristics Analysis) ° &t > A% FIET A 5 " X
B Ry EY , (nature-based product) & & H EHEAN " BEF T RIFHK S
Wik, o BAFHLARARTQMEBELT T RACERMER - Al £
FMERFTRENBET RN o 5 & FH ENBEET K
AHT > BISZAFBCT A R & S 09 Hh2s ~ Dh Al SR R AE R T
EALE AR AR EZHE (counterpart) Fbix o AHHiE T - kIR
AFIET X ERERFR ARG S @ Aty R ENRRTE 2 ; L
Fodp FLAF M 2 5 AR ey AR E AR B ey dF R (Blde— MK X
NG ATE) 2 AR KB R RAR T o R
RAazHBeXa AR TR RHERTAA "BEFR, c Ble%k
AN T BaREW ) (product of nature) #98e7=s » B A RIXBI KA A RIL
o REAR X2 FFLARARMHMAEY  EXL A FAHEIER S
B TBEERR ) M AAFHFRALREA T EA ARG EY
B b LA f A E A o

i SRR F) S B ] e KR &K 3 1F (fundamental economic
practices) 4 € 09 LR A #8 & B 2 # % (certain method of organizing
human activities) ~ " A K@Ky, A (idea “of itself” ) ~ HFEARX

(mathematical relationships/ formulas ) * o 4R ¥E A ]k » BT L Fh Ak
B0 EL-HAMMG T BERAAMOBEARXF

32

33

34

35

36

37

38

See, e.g., Funk Bros. Seed Co., 333 U.S. at 130-31 (4w 64945 8 A2z 4k » “properties and functions
of bacteria™) .

See, e.g., Parke-Davis & Co. H.K. Mulford Co., 189 F. 95, 103-04 ( 1911 ) ( — AL 245 H a9 sk 1L - “the
alkalinity of a chemical compound”) .

See, e.g., In re Roslin Institute v. 750 F. 3d 1331, 1338(2014).

See, e.g., Chakrabarty, 447 U.S. at 305 & n. 1 ( %m ¥ 4w g 7 = 'H 8% ¢4 4 #¥ & 3, > “the physical
presence of plasmids in a bacteria cell”) .

Alice Corp., 134 S. Ct at 2355-56.

BuySAFE, Inc., v. Google Inc., F. 3d, 122 USPQ2d 1093 (2014).

Makay Radio & Tel. Co. v. Radio Corp. of Am., 306 U.S. 86 (1939).
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3D Y5 SRR E——LISRBUEZ R BRI AL

=F

(Z) $H2B: FKAFREABANBHRARF LR THAELAR
FRR ) —BERLRTEAERD > R/ AHELE L MERMEZ
1xah = ?

WP AT B Mayo £ —FRIFREZFH Iy o BHAE—HIEE IR
P EAEA 0 A FLRE - £ L H KA M4 (additional element )
BZFRAREY R R TEAER 2

1~ 5% B A FRAFRAR R LA @AM -

w0 Bl A FRAERLARA A AL -

[\

Lo #r 7 ik XAEIR K45 91 4 & (inventive concept) ° — & 45 & &
AT RAAB G ZAFLE > Z2EA A ERMN - AZFLAAG
SR A (RBN R ME) - ZBINRAFARERZ E A KRR
WYk R A RHERWERNFZEZRTEAEE (A ERLEA
ARZFA - BRAZ - #HREBE) LR E—MBLETHEZELRT
$AAR @ E A © o #2014 3 A 4 B i USPTO 24 69 % ma § 41
A% 0y i # M 35 % (Guidance for Determining Subject Matter Eligibility of
Claims Reciting or Involving Laws of Nature, Natural Phenomena, & Natural
Products) ¥ » WARHER L T HKCARMMZ A GHAME T RAXETT
FTRAAEB M ? ) ARG 72014 12 A 16 B Ay 12014 %
FlARey AN ) MR T L2014 F3 A48 hxdsdhe BT H
KAEBRZ X CHERBEIRNEZSTTRAABZH? | BEE R

THRAF RGBS RARPMEFRAEERIRL (AFRB)

—EERRFRAAL > MRS ALA EAEREZITG?, (Does

¥ THE UNITED STATES PATENT AND TRADEMARK OFFICE, supra note 14, at 74624 (“Determine
whether any element, or combination of elements, in the claim is sufficient to ensure that the claim
amounts to significantly more than the judicial exception.”).

% THE UNITED STATES PATENT AND TRADEMARK OFFICE, supra note 14, at 746224 (“To be
patent-eligible, a claim that is directed to a judicial exception must include additional features to ensure
that the claim describes a process or product that applies the exception in a meaningful way, such that
it is more than a drafting effort designed to monopolize the exception.”)

“ THE UNITED STATES PATENT AND TRADEMARK OFFICE, supra note 14, at 74619.
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3D £WFIEI BRI ERE —LIRBUES RN BERIE RO

’9&

the claim recite additional elements that amount to signiﬁcantly more than the
judicial exception?) * A ¥ A RE - L HFlEFRLSE " BELB
(significantly more ) #% ¥ &7 B F -

AT LAHAFEAFRBAERNRZ c F AR THRSE
HIEEQERLT T RAAR X HFRABR L LA A @R - 2R
—MAEAF R AP A B S THRACEFKBAONER TEAILTR
R ("TEERB ) FELTEAER > mighs LA A @AM
126y o

MR TEERE ) MABRE TAT? R FERAARBI PR
HRAFERAN B PSR TR BIGHE "THEERE )RR

(1) 455 — A KA ARRE S =

(2) BER AL EEY ©

(3) #ik R T RAA A A £ —BH T 0% £«
(4) shye— B4 2 sk L 5] iE 5 — B4R~

(5) #ZFRAHKEMAIEEF Jnty ~ JEF R ~ JEIE A Y FRENEH X
MAIEF R TG FRARME— AT~ FHRGER “

(6) At EMEMERLT T EAER R T ERZIA TR
by PR @

mER A P AL R FRANEGFE R RAREREFEEARNE
ii/f‘&fﬂ"gﬁ a g (—ﬁﬁ/f‘/\%/% rﬁé%ﬁiﬁj —?‘/}L’») é‘]'%#l}iimT .

42

43

a4

45

46

47

Improvements to another technology or technical field.

Improvements to the functioning of the computer itself.

Applying the judicial exception with, or by use of, a particular machine.

Effecting a transformation or reduction of a particular article to a different state or thing.

Adding a specific limitation other than what is well-understood, routine and conventional in the field,
or adding unconventional steps that confine the claim to a particular useful application.

Other meaningful limitations beyond generally linking the use of the judicial exception to a particular
technological environment.
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(1) AT T EAMEBMmE "JRA | KLt FYE > RMEHEL
— B G LA AR T

(2) 1% RAEFE LI Auih B E T H st~ FH - HREHLET R
FTRAAR L o flde : —35 G dh FHEAG FAH KA - e T —
B ERAL ) RAL—BAEE P i0h  FH - BRe)— M
FESEN EX A GEE

(3) AEZELRTFEANEBAMATRE RN T RYAEIINR LM AZH)
Mo fldm t EE R T RAAER &5 Fehog T E

(4) #Aplf R T A28 B 2 &R f 45 AT AR Rk 4 =

(w9 ) fita>#k (Streamlined Eligibility Analysis )

il

7—\-

LTI mEENRE  ERIJAFRALEE R LA IEIFEFE
ﬂ%&ﬁ%i?%%ﬂ%ﬁﬁ&%kﬁ%@m’%Xﬁ%ﬁﬁﬁf
%“@ﬁmuﬂgﬁ ’ EFTW\» ?f-ﬂ Iﬁ-ﬂ—%— ?f-ﬂ BAENE o

\_\..
(‘g\’,

Blde > —MAME " EKAERGED ) ZFRKE LBARETI T RN
T AR RGAEN ) R SRR REAN TEERRSFE L
RAET A FHRALCHEN" AREY ) 98% - Rplm T > — @R
BAR RGP ATIM 2 S FF KA BARAT AL T HEREA
HARRBMGIER - BRFFH AR ALE A @A MRR G PTA R
A2 BT R H A R A

48

49

50

51

Adding the words “apply it” (or an equivalent) with the judicial exception, or mere instructions to
implement an abstract idea on a computer.

Simply appending well-understood, routine and conventional activities previously known to the
industry, specified at a high level of generality, to the judicial exception, e.g., a claim to an abstract
idea requiring no more than a generic computer to perform generic computer functions that are well-
understood, routine and conventional activities previously known to the industry.

Adding insignificant extrasolution activity to the judicial exception, e.g., mere data gathering in
conjunction with a law of nature or abstract idea.

Generally linking the use of the judicial exception to a particular technological environment or field of
use.
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(&) &

w7 2014 £ F)AZ 64 @AM AE do 14 USPTO %38 5% 3 74 e i & H| 7 & 41
AN E R R R LR T IR T M da oy TR KA R A AR H
B Az - B 2015 & 2016 %A #4247 0 Bk - 2014 $AAR0) @4
PEAG o H AN R A W E AN B & AT A R R A R R
BSOS HARAL - A FIETRF - 6 A R 0418 5135 KB & I ETAZ 0
2014 FAAR oy BAE LG da 2 P BT IRAZ B BT g B3 T

Iy BB 1 AIETSE KRR G o B X B R AR5 101 #PTR 2 ik R A il
AR Tk ME KB AR e

2 AL TR M R RAER R LA 3 JE S R B AT
FEEARTRAER > B RATEWNBITTFRZ S 2A « 5B 2B HET
WAL PR A F RAIFRAR A @A

3 FER A F BT RCE WRFEERT ZAAR - e g RiEA]
E%%%&ﬁ%ﬁé KRACHTRARFNR AR AN T ARAE
Mo oo b MR A AN A R AW HE KA ARBE TR RS

AHTERIH R FHRALEHEN T ARAEY | 95%

4 $EROB: BHEHRKBAYREH AN BHRAEFRELAETRILT
RE—EXEZARTEAAE (BERBEITATRHAER) » Mk
L B LA A AT Y o

18 ~ X USPTO 2014 FH112 04 #4515 45 d 45 3D
& W 5 Ep o) @ AR
2% 7 YA USPTO 2014 R A] 42 ey il #1445 AR % 3D A4 7l epda M R Al 2 &
FBAME - R 5 o) FA R 0 4R R R A A Z TP Tech 2 7 & %7 4 JE A -7
&k TR WEHFRE ) AW Fas o A M4EEF " bioprinting or "bio-
printing" | ¥4 F - B kX B9 5 REAAR T F EAMRE LR E > Bk
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ik 3D EMFIEN SRIRERE —LISRBUEZS A B R MR /0

FABAZAEZEF B @ HEFEENHANEZRALA > FRFE
% 4T EF&H] 0 AT L

%2 3D AFep AR ERA

e R AE TAC : (bioprinting) OR TAC : ("bio-printing") *

LT 3D AP HAT AT AEBE N Bk
Z RARIAE Ak kK ¥ 3D AW I AT

%fyf’?:aé/] N\ = 32 AR , B2 >3 bz Jass b A 4E
DATERAN » SEAE P IR AT ) M BR80T AT B 7R B
GEE
SAER AR IP-Tech (i&#AFH4%)
D] =TS EB N EBRAE

B—kMEkEE  [2017/6/28
B—REHE O |4TF

WHEZ 4T ERA P A S48 3D AP a2 A 0 flhed 3D A4 7] Ep#
2 AR Bk (¥ 2E9E 0 US14295226) ~ K sk (F 33% 1 US14933822) A
ek (FE9% C US13801780) 5 K E 3D AMFEZ K E R Z G » fldeth 4
MMk b E E (PR US14796910) A A Spibz Az epep 4% (¥ 3%
5% 1 US14890998) ; R AEZ 3D ZIEp A4 % 42 > flde 5 3Led sk ik (¥ 33K ¢
US14497274) -

W R R SRS TAE AR ATARIR 0 AR AT HEABZ 0 Organovo,
Inc. X&) BHFIEREFE — L ZAFFHEA > DA P FZIHMHHTRS > A 17
B B RABE BRI 0 B CI2N 5/00 2 3a35% T k> fbeg A~ 814 %,
Hdhtale detm e £ G IR R R LRI AR S ARG I AR -
#b AXKiEFE — M8 d Organovo, Inc. ¥ 3F@m L £ 4988985 CI2N 5/00 # 3D 4
M7 ep LA E > E XA USPTO 2014 F AR e @AM oy T RARR AT L £
FIHAGE

52 TAC : (bioprinting) OR TAC : ("bio-printing" ) ¥ # TAC % Title * Abstract & Claims > BF ¥A %
Az TARE THE, A THRER AR A ERIRE c A S AR K BPARAZ TAR
A Ti% ) R THKE ) LML SE - biopriting 2 bio-printing 15 & B 4 F M E A K o
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4y bR 1 ol £ B R 20160272946 5F T B S TR, c L2
MR 2B 5355 CI2N 5/071 (A HeS) 4 fn ity S 40 8K Jo A HA 4m i, S, 40
%) > BHAH216F5 A28 AMAL216F9 A28 - ZEA L4
BT AER e 3D THTIRAL Lo 42— RSB WER RS —HX
SANF e 0 %R ey T &k — A EEE e 3D LB e AT AL kAR 1 o AR
ZIFRRABHE L2y — R oA 5 AR ta i o) R B R -F @ ey BATEF
BEVA—RATEGT it rRZ FaA&MEE  SHRNES oo R &
A e Es| e R HE T & AN BT 2mi T2y » 3D Li8ay HiERE N
AP @ikt > St TR % B1R % 2R N AFREP - JUTIFRRRI S 8L > -

2 CI2N5/071 & B B 2 r#ike H — BB CIH &IS58 4 4 b 15 (chemistry;
metallurgy ) * % =&/ C12 385 A MALS  "im ; 2UAE M RE ; B WMAWSE % R

% %, 1 1% T 42 (biochemistry; beer; spirits; wine; vinegar; microbiology; enzymology; mutation or
genetic engineering) > % Z %% CI2N R LM A XBE ; Ladth M - REXRGEFHAE
Yy 5 8 E RH1ETA2 5 3 % K (micro-organisms or enzymes; compositions thereof; propagating,
preserving, or maintaining micro-organisms; mutation or genetic engineering; culture media) * % v9
M CI2N 5/00 B &k 5Lty A$E ~ Byt A D alt > Jotafp £ 5 A8 ; H3sH R4EH; A3
% % (undifferentiated human, animal or plant cells, e.g. cell lines; tissues; cultivation or maintenance
thereof culture media therefor) * % Z /& C12N 5/071 'R B & A+ S tm o K A48 - e A48
&% (vertebrate cells or tissues, e.g. human cells or tissues ) °

S Z B RHIEH 20160272946 3% = 4% % : Engineered, living, three-dimensional liver tissue constructs
comprising: one or more layers, wherein each layer contains one or more liver cell types, the one or
more layers cohered to form a living, three-dimensional liver tissue construct. In some embodiments,
the constructs are characterized by having at least one of: at least one layer comprising a of cell types,
the cell types spatially arranged relative to each other to create a planar geometry; and a plurality of
layers, at least one layer compositionally or architecturally distinct from at least one other layer to
create a laminar geometry. Also disclosed are arrays and methods of making the same. Also disclosed
are engineered, living, three-dimensional liver tissue constructs for use in the augmentation or
restoration of one or more liver functions, by in vivo delivery of tissue or utilization of tissue in an
extracorporeal device.
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AFEAPARERMEGEAFZRBALFREAI13> AREs: T —EagT

A2 vy~ HREeY 3D T RR AL L RE  — RSB HRA—
RGN Z—RRER g6 mmam—BEE » 3D oK 4 4%
B ZTIRAKRERE V4R Tl #Hz—

— 2V —RBA MBI AESR - AT be o AR FA 1 R ) P e B b 2 AP
& 89 AT AR 5

—CHMBR EVA-RARANEAS LRER L E S — B AR TR
% i AR B AT AR =

5 % K8 13 Z N &4 F " An engineered, living, three-dimensional liver tissue construct comprising:
one or more layers, each layer comprising one or more liver cell types, the one or more layers cohered
to form a living, three-dimensional liver tissue construct, the construct characterized by having at least
one of:

(1) at least one layer comprising a plurality of cell types, the cell types spatially arranged relative to

each other to create a planar geometry; and

(2) aplurality of layers, at least one layer compositionally or architecturally distinct from at least one

other layer to create a laminar geometry. |

HARA14 EFKA24 B KA B ZMEBR > AEW T ¢

14.
15.

16.

17.

18.

19.
20.

21.
22.
23.

24.

The construct of claim 13, wherein at least one component of the construct was bioprinted.

The construct of claim 14, further comprising an extrusion compound, the extrusion compound
improving the suitability of the cells for bioprinting.

The construct of claim 13, wherein the construct is substantially free of pre-formed scaffold at the
time of use.

The construct of claim 13, wherein the liver cells are derived from one or more of the following
sources: adult mammalian liver tissue; fetal mammalian liver tissue; embryonic stem cells
(ESC); ESC-derived hepatocyte-like cells, induced pluripotent stem cells (IPSC); IPSC-derived
hepatocyte-like cells; adult stem/progenitor cells derived from the liver; and adult stem/progenitor
cells derived from a tissue other than liver.

The construct of claim 13, further comprising one or more of the following cell types: vascular
cells, endothelial cells, parenchymal cells, non-parenchymal cells, fibroblasts, mesenchymal cells,
immune cells, cancer cells, Kupffer cells, stellate cells, biliary cells, sinusoidal endothelial cells,
liver-derived stem/progenitor cells, and non-liver-derived stem/progenitor cells.

The construct of claim 13, for use in in vitro assays.

The construct of claim 19, for use in one or more of: drug discovery; drug testing; preclinical
research; toxicity testing; absorption, distribution, metabolism, and excretion testing (ADME);
drug metabolism and pharmacokinetics testing (DMPK); disease modeling; infectious disease
modeling; host disease modeling; three-dimensional biology studies; and cell-based screening.

The construct of claim 13, for use in the augmentation of one or more liver functions in humans.
The construct of claim 21, for implantation in a subject at a site of injury, disease, or degeneration.
The construct of claim 21, for clinical use in extracorporeal devices designed to augment or restore
one or more liver functions.

The construct of claim 13, wherein the construct is non-innervated.
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