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TION METHOD
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(57) Abstract: A dedicated device for preparing a tissue and an organ by using a spin accumulation method comprises a supporting
apparatus, a multi-nozzle assembly, a motion mechanism, a shaping apparatus, and a control system. In the method for preparing a
tissue and an organ by using a spin accumulation method, based on a core dissolving technology and a cell assembly technology,
various cell growth factors, inhibitors or medicines are compounded into a cross-linkable/polymerized hydrogel material; filament -
ous hydrogel extruded from nozzles is crosslinked/polymerized and compositely synthesized into a polymer solution, is washed by a
culture solution and then is wound and accumulated on a rotary inner core; the hydrogel containing various types of seed cells and
the hydrogel to which endothelial cells and nerve cells are adhered separately form a main body patt, a blood vessel and a nerve sys -
tem; and the inner core is dissolved after completion of forming and the tissue and organ with spiral blood vessels and nerves are ob -
tained after being cultured for a period of time. The method is simple and is easy to form a blood vessel and a nerve system, and is
especially suitable for forming a tissue and organ with a lumen that is difficult to be formed by using existing tissue engineering.
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(2) Wil &

T KB G ISR vk — 2 R 22 0 Smm (B, BRARIRAE 22 10~12°C AL TE B 5,
TEAT SCHL TR AT 7R Y BRI BRI I A IR SR B T il A ANV T B IR R TR B
(3> Bt

25 40 - T 0 P ) T 4 i - - B 2 MR KBRS R AN 25 0 R ) A 4 3 2
NEE—H Ak 113 IS —Hr R AWE Sk 114, PR -JTR I 40 H- T 22 B i R p 8-l i 141
R A AIBE N B — R Sk 104 RS i mE Sk 105, 58 I A5 2R 58 ke N5 DY B G =X
WSk 115, AR TN =Wt Sk 108, Ky I P o0 (0 32 0 2o 3 e iR 25 4 102
N -5 E L H A I, 9 AE BT 25 % A RE N 100mL F 40 1 R . BN B B8 TRl 10°C
RIEREE Y, SN HT AR 5 0 ) OB 3 S A6 Y .
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(5) JaikE7R

Y FFIERT A & TE A R, BRaRidfirh, giflr BRI A K, NS4
WL RN . (D 4R 0 T 4N i S bR BN AR 2000 Tnm (I (RHERD, 1
B PRAR T, T U
SR 3 I BERT AR A
(1) ¥ EH&
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AL FRAT 3 BERR AN - 5T R RE- W KB B s )% 0.05g/mi SR, A TRAE by AT A
H 2g W2 AR 2g A5 HEREE T 100mL B TRl P A L 58 AV i, K B AL BEAS ) 1 26 B - A e
W R PLGA W T 0H & I A3 BIARRIR B by S% IV, K AL B4 5

e b3 T % 1 0 7 40 - 5 DY 40 L 5 0 R - 7' SR W - B IR/ B I BRI B 43 B i i+
41 LR D 40 R 5 FE 380 1x10° AN/ mL B85 I DR 400 - i 0 T 0 B R K A s VN R 4 v i
U740 VR A A3 B FE 3 R 5x107 A/mL 14 K- IR0 40 B 8l 22 4l B R 40 iR
HAFRIASEI Ny 5x107 A /mL FIBHEE 4N -l 1 T 40 B BT
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WRYEIE WA I TR GRS 5, ) = 4R BB EERR 454, A BRSSP E
A UL s G R AT o 4 KRS I SRS AL, AR N = Y B IR, BRI
JEA 10~ 12 CAF IR Ak, T A Loy SCAR I AL A3 B s, 675 SO P AT AR P B4 iR
B I AR R B T il AN TR IR TR L
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2 I D 40 - I 17 T 0 P ) T - 5 B - U S A S I A AN 25 0 L PR 7K BB 23 Sl BN
F— B AWk 113 AU — B Ak 114, P B2 40 -0 740 e A8 vBORT #2240 - e D7+ 4
HRERIR 73 BN EE — e TSk 104 ISR — BEfi Uik 105, S FSACIE I3 N 5 DY B =X
WSk 115, AR TN =Wt Sk 108, Ky I P o0 (0 32 0 2o 3 e iR 25 4 102
I 5 LR A, IR E RO A PN 100mL (K40 J 5 TR0 . B8 B TRl 8~
LOCHIFREE S, (i ENLT AP IS RS IEAE, JHE IR .
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YT A & RS D a7 R R, BRI ER AR, EAY
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PR M T4 4 (EC) MR A0, BEaRfeqt, 33040 Mbhhl;
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B PR AL IS R, KB AL AR B B B G K iR 2 PUVE T 4 i R B
ARFRIR LA S%INE LR 73 T KR AL AR s

e TR ) 6 (0 AT 40 - L e R -0 O TR K B A R 45 380 1 v T 40
S 0 B 25 FE 38 A 1x10° A/mL (155 5 40 - LT 4 M 7K AR« PAY B2 4 R 10 4
TRA TR FEIA A 4x107 A /mL (¥ P9 52 40 I T-400 M A V3L o ot 20 40 L 9 T4 VR 45 13 5
HPEIE Ay Ax 107 AN/mUL (51 25 40 - 1L 99540 AL R o
(2) Wil &

FESCHRRTIR— 2R 2 5mm (FEIEL, PRI 2 10~ 12 CIEMIZ BN S, 1SRRI
JUETHT 1 PGB SN A AR T A R SR 5 T I — IR AN TS TR MK AR i o
(3> Bt

e 5 ' 4 - L9840 L P 7 PSRN 2 40 L 1 7K 3 e N B — % R sk 113 SR
H RSk 114, Py Bz 40 - 0T A0 A VORI 28 40 - VT 40 AR 5 S e N B — B
2Bk 104 FEE B misk 105, SULESAS RN/ 58 G B N B DU Ui Sk 115, &8s
O FRENFE = Ak 108, A7 AR U I S AR RS AE BB A A 102 P9I HUb L H
FZE, FRAERUEARZ EEN 100mL M4 s TRk NS E TN 8~10CIEREE T,
SNEWR G R ERE, TFUR e R SIE .
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FANHA Rl B 1g MR RN 2g WK E T 100mL B3R H AL S8 9, K B AL A3 21y
BERRAN- B K BERS M KL s 14 0.05g/ml LA K E N AT )/ 3R s B 2g FHIRE T
100mL Br 7Rl P AR L e Vi, KB AL BEAS 2B IRV 5 B 701 PUE 100 2 e 45
B R AR EE Ay 5% G B 7 T, KB AR

K o T £ 1R IR 07 40 M0 T R B - ) RS /R R RS A IR 5 4 81 IR T T 4 i % 2 50 A
1x10° AN/ mL 15 R T4 M /K BERS . Horr N 1 pM RS ZE, 1 M BZEKAR, 50 u/mL HK
BT 0.5 mmol/L 5 T 2k FE LA SIS AT AR 40 o 25 40 IR IR 7 140 B VR & 143 B B2 351 3x10°
AL KR 2 40 - i 07 0 B . IR DT T M P N 50 ng/mL A B2 AE KR

(VEGF) . 3ng/mLTGF-B1 AKF 7. 10 ng/mL EF4E4H fin = K K1 (b-FGF) .
(2) Wil &

TR — 2 )F 2 5mm (WK, FEARIR AL 22 10~ 12°CRILTE A s, 7R SCAR T

BRI K B T TR G T B R AN T B IR R AR AP iR
(3> Bt

W& R TA0 . R R HIZERAN . FIRISERT S T 2 A 2Rl S T A A0 P e VB P 0 -
A P /KB R AN AN 25 440 O ) 7R B 73 72 N — B I ik 143 S —Hr i almi =k 114, W
40 - e 0 4 L ROR R 2 0 - e 0 40 BRI 20 R N B — Wi s Sk 104 1 EE — IBEG
Mk 105, SALES AT AN H PUmE i imisk 115, & 70 3~ A5 =Wl imi sk 108.
Kt B BN O B SR 2 e (B S 2 102 A I s/ L R AT , JFAE OE A28 RN 100mL
AR R . AR E TR 10~ 12CHIRET, SARLEERE RSB E, IF
IR .
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BB B LRI RS b SR B ARG SRR (101): kg iR - T 5-
TERALRA, A X 1 SH (120, X FEE (1200, Y IS8 (107). SB— Y i (111,
WY (112) Z [ S (118). Z [ H (106); ik X m] S (1210 WAEEMR (101D
F, 1S (118) [EHEAE X MigHL (1200 &, Y S (107) AR z g (106) L
FORFAEAE T TR 2 WCERA 2 DS HNAWEL, P4 Bl 2B — v IS Y
Ve by BTN R R B AR B 8 (102), SC4E (103) RIHIHL (119D, RIEZEE (102)
ZAAEIEMR (10D _EIFATBERAMR N7, SO (103) Z2RAERIER 4 (102) WIFHH
PL (119 HrHphAHIZE

2. WIBURIESKR 1 BTk R e e ERE R A AR BB et HURAEAE T Tk s
AN P 5 AR P A B ARR A

3. WIBURIESKR 1 BTk R e B ERE R A R BT st , HURAEAE T, ik s
BB A A B AN S KA 4

4, UK 1 B Il (R e e HERA ) 2 AR B I B A%, URMIEAE T Il 28
— Y iEE (111 A Y i (1120 EARIFAE S Y M SPCFATIE — /MR (110)
MR —/NFEL (117D, /NSRS B ) 2 S /N (1090 FIER /R
(116D, ZH—/NEHAEE /i EJT [ E Wk AL

5. WIBURIESK 1 PTak i) F e s ERUE R B AR B IR st , HURAIEAE T ik 2
5 Sk ZHAE AL 22 2D P AN B s A SR A DY A =Sk, P55 Hs Sk AR 8 A 4223 i1l ok
200pum~1mm F1 50 & m~500um, 557G =55 Sk s (1 P L B.4%2 4 50 1 m~100 1 m.

6. — IR FH e i HERA VL 6 S B 175, HORRIEAE T2 ik a5 LU AP .

1) R

% 0.2~20% (w/v) KEEREW . 1~10% (w/v) TEFI/ AW, 0.1~10% (w/v) &
B o> TS 0.2~10% (w/v) B IRES AN s 0 S eiE B A 40, Fh 40
REA 1X10° ~1X10°A/mL, KeAh 140 S KB % 1~9: 9~1 ARILLIR A HI RS
T 40 N AR K BV 0 B B 15 5 P R 0 AR 22 440 i O ol e s, N R 4 v
FIAH 21 Msak 2 4 1X10° ~1X10° 4~/ mL;

2) P
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A B R Ak (114) b, CEGH/ B A MM B N B B il LA R A s o
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H Sk (108) Y, TERUE AR WA MBS IR (405D, FFSCHE (103) “22EAE i
B (102> WIFSHNL (119 HHaEE, SRR E IR S N IEHRA)S,
JABIIE A, FPARHERRSIE ;s TEROR IR, S8R (103) &R Y ez sl, wikiir
¥izgl), UBIEHS S E B S, B—5 Ak (113) 128) 3 e AL EFr &1
AR KB P SEAE NG b, (RTINS AR/ B G v ) 28 DY Wi U Sk (115D &3 35—
PR AWk (113> BIIE S J5 et AZ IR/ 28 G iOn AT AC TR/ B8 s ApUB MR, 25
PR AWk (114D IZ3) 488 AL BB HA S 4L KBRS S b, (RIS 55 DY v s
k(1150 Eh B —Hr AWk (114 1EFT7, SB—mimgaimisk (104D FI5E =miypy xSk
(108> Z3nlizsh 35 —HFrEAmisk (114) EFTJ7, ERERN ST, Brgse i KEk
WRIEsh 2 5 B Ak (1160 NEHMTACH/ A, SR g, 25wt
B3 (104>, H=mepilmisk (108D NFEAT WG P B 40 RN 52 & G B 70 TR Bl
gy, B H Bk (114D 23RS A BB H A g ML KBRS SR N b, [RIINEE
PUmEE sk (115) @l = RAmisk (114D EF, S mapi=misk (105) s =
sk (108) A HliEsh B 5 kaAmsk (114) [IERTJ7, EREMANSHE T, B
LRI KB e s B UG WSk (115) FHHTRB/ B4, S igmmit i, &
Bk (105) . H=mElamisk (108) FIMTBHN M40 Mol 2 &4 mm o 1
I S S BB MR AR T A S IR 2 2 8 A

4) JEE b

Ko WAL BRI E TIERAA PR TR, BRI EBUHSCR, ARas g — B[]
SRR A g s, MR (502) LUEHEIR T 28 .
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