= PEERTERE @72

Chinese Journal of Tissue Engineering Research  www.CITER.com

3D TENK AR I E L5 IZ B B R R G A E L5

REST, K B, THRK

https://doi.org/10.12307/2024.535
25845 2023-10-07
KABH: 2023-11-14

SCEE R JRITFE ;3D 37 P KB AR 20 LB E B 69 4F )

18COBHA: 2023-12-05 ‘ FEX 3D 4T |

£4BH: 2023-12-13 B A%
PENES: [ wxxsoan |

R459.9; R318; R363
ERS. ‘ KB4k 3D 4TER |

2095-4344(2024)29-04703-07
MHERRES: A

MR :

LR ZARFEMRRRREE R, FI AR BTt R AOAR AR, DU BAR R T g

BERG: WIHE. HEENERISES, B ESTRER, BRI T &, Xy, #fErAiss.

JILP) 2048

HHE

B M. SRR SRR SIS RIS RA AL, PHOREE. 0. BRI AT MU R E, il R L8 s DO
J T T RER I LI R GMAB T, IXONIRIRIAIT 7K TR kAR -

B#: [#IR3DIT N KE IR (5 LR S MTE s B KRB A L B IR o

ik EAFENRZE R E M. 7 FPubMed$iE B H12003-20234F K R AL SCHE, UL “3D printing, Hydrogel, Bone, Cartilage,
Muscle, Nerve, Vasculature, Tissue engineering, Biomimetics” Jy¥i i, UL “3DFTEN, K&K, B, #WH, W, W, KE R4,
M THE, (AL b ol R R, HEHTiE,. Jg5ad, REAYINEIRAH IR TSR .

R 54510 O3DFTEIKEHR AT LB JUMAS A 1 5 N8, B #3047 EN. RAHIzN3DFTEN, sl il 7 B b ) AR Hok i) i 2 A5 3D
SRR K EE:, FE BRI, 3DFT ERAK &L AR SE R i it T2 BN B )i (R 2 B A NET ER . @B AR FT BN K T i
BB S5 I 05 AR IV IE T S RCAE IR OG . S RSV R Se B I . @R AR AT ERBR, B4 RAR B 14> SR 45 A T
e, B AKEHR SA R WA A KR 745G, hiliE B BT KRR E R S S5 M A TR S 4L, DA s sl i A . @l i@t 7e
3DFT BN A 7K B i 5 8 435 460 P I NAN [B) £ 4 L SE BN A 28 £ 2 5 K05 A2 o ©F) R 2 7K IR AR DL LBR 435 4 B0 i 2 A 7 I A /P 2 ) RS
A LA 23475 A2 25 460 0T 6 A PR A SR AR R LA IR AR AUE B . ©%54 B AT IAISSHIF 9T, $200T 40 i A1 355 o o 28 1780 7Y 356 1R s O A T I 6 0 2%
JR3DFT E1 5 A ) A2 G5 A IR K B RS SR R, W T3 AT 2 78 F I NS TR PR AR K TR 7 B A M b A7 AR 0 4T Bk sE B H AR 2B 5 .
(D3DF] EN 7K B e A7 Az 45 K4 A R R B8 308 1w R ok, 158 I L 28R RO R B A 5 B 8 I — K I R I RIS T AT 5 5, I8 TR 22
B I0A THI PR PN 2 A PR VT A

KHRIR): 3DHTEN; /KEEE:: AU, AR (S, SRS HHSTR; BR8N, mMassi; wEEIASG

3D-printed biomimetic hydrogel for repairing tissue damage in motor systems

Wau Jicenyuan, Zhu Zhou, Pei Xibo

National Clinical Medical Research Center for Oral Diseases, State Key Laboratory of Oral Diseases, Department of Prosthodontics, West China Hospital of
Stomatology, Sichuan University, Chengdu 610041, Sichuan Province, China

Wu Jicenyuan, Master candidate, National Clinical Medical Research Center for Oral Diseases, State Key Laboratory of Oral Diseases, Department of
Prosthodontics, West China Hospital of Stomatology, Sichuan University, Chengdu 610041, Sichuan Province, China

Corresponding author: Pei Xibo, PhD, Associate professor, Master’s supervisor, National Clinical Medical Research Center for Oral Diseases, State Key
Laboratory of Oral Diseases, Department of Prosthodontics, West China Hospital of Stomatology, Sichuan University, Chengdu 610041, Sichuan Province, China

Abstract
BACKGROUND: Trauma, inflammation, tumors, and other factors commonly result in tissue defects, including damage to bones, joints, skeletal muscles, and
associated blood vessels and nerves. Clinically, it is often challenging to repair all the functional injuries involving these tissues, posing great challenges for
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clinical treatment.

OBIJECTIVE: To elucidate the application of 3D-printed hydrogel biomimetic structures in motor system tissue injuries.
METHODS: Relevant literature published from 2003 to 2023 was retrieved from the CNKI, Wanfang Data, and PubMed databases. The Chinese and English
search terms were “3D printing, hydrogel, bone, cartilage, muscle, nerve, vasculature, tissue engineering, biomimetics”. After screening, induction and

summary, 63 relevant articles were finally included for review.

RESULTS AND CONCLUSION: (1) 3D-printed hydrogels can be achieved in several different ways, such as direct 3D printing, hybrid mode 3D printing, or
manufacturing 3D bio-inspired structures in hydrogels by printing intermediate molds. Among these manufacturing processes, extrusion-based printing is
currently the most widely used for 3D printing hydrogels with bio-inspired structures. (2) Bioprinting hydrogels enables the production of biovascular structures
with complex perfusion patterns, and it can induce the formation of biologically relevant, highly organized, and intact blood vessels. (3) By utilizing bioprinting
technology, it is possible to mimic the hierarchical structure and function of natural bone, combining hydrogels with different types of cells and growth factors
to create tissue engineering scaffolds that closely resemble the composition and structure of natural bone, thereby facilitating better bone regeneration. (4)
Neural fiber structure can be bio-inspired by incorporating different fiber materials into the 3D-printed hydrogel conduit structure. (5) Utilizing specific hydrogel
formulations, it is possible to simulate muscle bundle structures or engineer muscle tissues integrating blood vessels and nerves, which can enhance the

repair of volumetric muscle injuries in vivo. (6) Based on current related research, methacrylated gelatin, which closely resembles the characteristics of the
extracellular matrix, is often considered as a raw material for 3D printing various tissue bio-inspired structures. Researchers also incorporate different growth
factors or cells into the hydrogels for bioprinting to achieve the desired tissue repair outcomes. (7) Although there is a lack of clinical trial reports on 3D-printed
hydrogel bio-inspired structures, this indicates that the clinical translation of such materials still requires a long-term process. Further improvements are
needed in terms of clinical applications, as well as comprehensive in vivo safety assessments.

Key words: 3D printing; hydrogel; tissue damage; tissue engineering; biomimetic structure; vascular system; bone tissue engineering; osteoarticular structure;

neural structure; volumetric muscle injury
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HARE IRE) LR F R B RE AL 803858, KA R A, T4
A 0 A R AR R IR AR, A AR K Y Bt B R A B R
T A R, R ARE R B R F E T #8 H AR. BYAMBAA
5 Rt T A R R R A B A A AR B T SR AT R ) AU,
AR 44 F A R M B B MK (GelMA) 7K BRI AE T 45 A 40 S A2 SR 0 KRR AR 2R,
R BUML B 6 RESAE N R €L3 T B P 69 A7 Bk A K 4m e A
BREE AR T 0, AT ASH WRE Z 40 TARFAR, LM T o
AR A AR Bk ) B 2m I8 69 1K 5% . GelMA, X AN38 549 GelMA 7Kt I A2
ik SR, ALz M P SRR AT A LA R BAT B A TR B, K
MIEHR21d 4R ETIZEMIE T Qe AT 810 R T @ &
RGBS, XA Tk A SR T b KA B0 TG A RAET
Bk,
223 FRPEMGAKRIR XTVHREALLEZS, AREIAFAH
WA IR E, kA iAo B 49 4B 4n 0 Fe AR 0 IOARAE 3E A% 1) B 4530
15, FHAKFAERK., KAFTREHG AL LKL, oGRS,
DR B 20 T AREISRE TE, RAFETRFAREWL,

FRFERRIEL L, B RR B RA LM, AiEIRE 5K
BT EHELA ARG AW E LY. Bib, BRI F L m s
JR 6B H KB IRAGA A R R B A HOE e A 2 ik 0. FANG 4 ¥ 4%
PUE BRE AR T — ARG 5% 2 AR B R RE [ BRI 8 R
KERZ, FARBIREA 5 KB REAR R ILLE ] . AR GE 2
WA, MG AT RN, XA IR R 69 _E BB AR
¢F ¢ 4w o, & % B T (basic fibroblast growth factor, bFGF) vAi5-$-4k 5 B 4,
T AR B (HAp) th A kB i B AL QAR T T &, BAETT
HE5 B IR0 ANERR@A LI ARG T EZ e A
Ay iBATARIN IO AR, AP SRR oA X AR e AR B e
Mot & . B A A, AR R AR E 5 B B IR E K A A A0
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A ROM, YU 5 POIS R 7 B2 = ®IEELBS (polyethylene glycol diacrylate,
PEGDA) /s N GelMA F, FiE£% 7 K F K& PEGDA #) £ 340, FAEK
BRI FIN A E AR AR 2T (Kartogenin, KGN) vt 4% 7
A (Z T SAUR TR AR AR i 2R e 12 4 )Y,
T & 20G+5P+KGN 41 (GelMA 3R & 20%, PEGDA iR 5%) B4 45 0% & 44
AR B el R RRR A, S G KBRAKT A ARG AT AR
EE R 3R 9 78 F R HRAR

BRI LM S T & 2R A HOR Z08) 69 R AL 45

BAIHA S DR G R L, BERIMESTIEETRFEIREAR
FASEFLAWEREN. Bk, §EARAEDMEERGELT,
ERRE LA TRVREHEEATEEMEFAROERILR, AL
HRE T TRAEL, FRRFDGARMEL.
224 APZMBAEKBIR EFhF G ANE L, LELE. BRI
B i 2k P AT 64 KT B 2L LRERAR L 3A T A4 B B — 309
AR EANZ . B, BB ) R Gy LR 1 A X R R IR AGIE F)
KA A2, FH AR T AP 2R S e M IR L e
% RIRAY 2 69 T,

[5FAEFOLIE, V6RIFGEE TS CHAER 2 —F A

ARG AP RIS II6 77 ik, §AERAMY 2B s fe AT R 4 £
BB, Ko, FEALGYAPLZ FE R EA RSN, FILIRE AR Fad
AR, X A RS LR AR 0 F AR & B, Lo & Y
Pl AR ) F ok BEPR R R G L PRSI — AR
TR = ERNRAAN R FE LM, ZEEM AR BRTRAT6®
B B 0 PER AR ED D) RSP ) 64 3 e- T A BS [Poly(e-caprolactone,
PCL] 40 24 A N By BEJGiZR PR BORBBOA T s P 18] &, G &
Y5 PCLAAR AT S L TR A S8 090 B, FEaTdlEF8 a9uiest. JLIR
F ootk A EE AT T IR AE, IR R AT LA T ik ] A RAFAT 2
FURT AR Fo % 40 AR 20 R WUAR T B3 = 2 58 5 | L £ K49 7).
WANG % P 42 s 7 —F kKB AR A 7 09 S 20k 4F e 4 Rt A
TR, DMK AR Z AL 3D 5 EHT 45, 4 PCL2 dafife iy ARAY
2 mif A3 3D S Bl A B3 ARAT, 4y iR AR ST R AR A K
A FHEF 8 A R AEAD A 4 L WS 4 KA Y 4G T @) AR ARAT 22 SRR
A, XEHEF| R L KA AR ey A AR S, BT E - afie
Hep| ek KA K, JEUFY 3D 4 B HED 094% - 2 AR A B EAPZ AR
TAZATREA E K9 B AR R .
225 WLAALAAKEIZ BT, 3D AMITHHRCRAMEEN T
FENLR LB LR 45 M 64 ) T B, ARAR LA 37 & (Volumetric muscle loss,
VML) T #t o1 = Z 445 . PG FR S IL P T ALk R Ak 5 AL, A TEIRAUA
MR B BASEEE S, FFEMA LR Y. AR T2 R KRR
HARARELR AR KAS TG 6 7 4, BA SL R M) R AT #
WA R I3 F 69 LR 4F 4 R GRET 4y, XA A G 7 A Ae &) SR )
b E KA B Bb, ARl A S e Fb L R AEIM R KB
LB HES 5, T A Z L IRBL T - amfoAe K, i TARIN TA2 A H4L
B FR N RBRILAREG L EX TR, UF IR0 h — A ik
KL ) AN ¢ B F W 4% (interpenetrating network, IPN) /KE2J%, & GelMA
Fott e % & JRAE R R A B IR /S 20T iR, HF FAE A A 4 Bk AT Ep At
Fa BRI A R, IAXRAIFETIET GelMA 54 & & R4y
RE L, AILB TG AN, C2C12 ARML4n Ik 61 F AL X 2 IPN /K3t
Jp, BA ik A ANy IPN KRR E =k 569 3D anindg sl fo £
YFag oA, AR KRB E ) ARSI 3D TARME B, KN
G5 AR R G SRARAR LR AR R ABAME B, B A eA148 4% 3B R RILK 4w
e AT R fn 1B F A,

CH LKA, AWRERRAT (RAZERET) Fodb 2RO HE
A 22 3% i vA BRTR T Ax 69 A% 22 IL ) 4% 5% (neuromuscular junctions, NMJ)
3 Ao B B L2 B 69 5% Fa Ak OO LR 4F 4l iE NM 51E ghAh 2
FLEE, LRI 1E 5 AR IAE B B LR A Y, X ILIA) A YA 4t S
B BN OE, AFRIIRAELEMTE TN . AT RS2 L
B 3E R AR £ 44 19 AL, KIM 4 38 it A b 6 ) AL UL 1A) A8 4 i o AL A
ZF IR T KA A ISR N AR BRI IR, SF BT
AP 22 om LB A A AT EP B R VUM ZEAR o ik AR ) 3 RE AL ) R 44

MR, BRI IR T AP 22 s B R T VA X AF R I Ae A E
IR UR ML, FFAEARINEF A AT B BEILLE M) 49 UL Y4 LT
A NMI,  F BA AR B A K FRB AT UL AR AE AL b 4 2 7 o beik b
SR A 4E A, GEB T AR AP A AT EP 5 kA5 S R F LB B
WA 6 T AT M, K25 R AW, 3D AMATEP WA LAY Z B REILEH
AL 1 AT Z P b ik SR, A AR LA AR A, XA NMU TR
B4 A TAZF B MY VT B R —H1 06 57 T B BB 69 26 T 7
. WL, 3D H|E KB A S R I 3 MR R A
R ILRHET N, BH A I T IR AR B A5 iE & 1 KA 245
F R FIFWRE ST he e Bk,

T3k 5 B B IR R A 45 M 041K B 35 B 2 RO A BRI
HAGFENARI ST LA, LFEk2, 3,

R 2 | BEFUKERAM R E SR HE SR

W E [ ViR SO0 gs sk B il Henk
RIS T (M)
IAZERE kA RGisE IR GelMA ST ANIANEIR O = 2 RS
2016 ) UKL R, (EHURGRIEAE,  HTE

FRIO TSR PEGTA 18 i1 52 248 4 (R AL Ak

E SR I HL 2 FLEE KR40

W BB
KIm HHGLE T2 ALEH ERFE R R IV R E LK v SRR SR
a2l B A AR KR ORI i 2 7L
2017 LG AL
BYAMBAA [5G E AL B ZALEH BEEIRIE GelMA TiFAFINL £t AT N
E S R PSRN oy AR, L O
2017 A4 DA VEGF, 43 ilEK
hUVECs 1 hMSC )4 54T Ep

CUlZE o, JikAE BG4 AL - P9 0706 TSI HLAR AL 42800 (Rl i 5
2019 2} FZ M 27K GelMA/C HZIEKAHTED

4]
WANG  #hRghky  FIEAMER B R PCL/ 2 K& M /ONT 48 T - i
2 B9, B FAYE KGR LEEETE GelMA Py
2019 1153 )2 451
Kim A BRIV SE R BRIk, # 2 MM SFAT B
R IR A hMPCs Fil hNSCs [f)/EP4TER AT ER
2020 4
WANG  MEE 4L B2 LA B IR A sk Th g RIEFF X 3D
sy g WIS BMP-2 fIl VEGF  4TE, 5T
2021 4 T 2 fLEEH
LIU %5 B g sy pRZR4T4E )% PCL AT4E R T4 I, i rasfitkms s
2021 S SERMAMIER, B R RS

BA RIFEYRENS

gt

FANG FORATEER B - R TN/ DRSS BE RS + R
9, & fe4s, b bFGF S AZHK
2022 WA HAE, FERAESRKA

TR S - R4S

I
YUZES By g by (R R A GeIMA [ B E IR A, I g + YelE AL
2022 PR PEGDA HEINALRSEE, A

KGN {4 A=
L2 gk HBIRIAN GelMA FILF4ETE R 15658 Hr T
2022 M s S RS, WA 4E R A

S At A 3 A T R
RIE: GelMA SEHUIEPIREAL WL PEGTA & 4- B2 ( L% )- WU MGIR; VEGF
JEIMLE A B AE TR T hUVECS S B K 9 B 40 hMSC sz A i ] 78 B 140
J2: GelMA/C Jit 4B T B b A6 FF 4 DU It BE 4R R W Jie s hMIPCs i A IWD 78 R i ¢
ZMHE; hNPCs J& NBEAZANME; BMP-2 A R AR 2; PCLERTANM: bFGF
SEBE ST AN LKA T, PEGDA 252 B NIIRTE; KGN JRECH Ry T

iRk 2, 3 AR, BAA TR AR 4G KEBA AR
3 AREA BT AR, KR FFR A NVARAH S BT A4
H 5 09 GelMA HHHE 2 3D A 44T Er 49 Bk, e XATEP 2 3D 476
IKBJEAT A 45 MO R R R T2 e AR TR KRB 89 1 R S iR AR
3D AT ARERIMIR N FReF B R T —R B, 2h R IZE
FA Tl KRG BLIASEAHIE B s KL A —ERIE B . M
B, R EZ R P B R B — s TR AR AR A SRR A
I F N EEHE TR AR A B AR 3. RS BAR A B Ak ARE E e
RENLE, EMHHELIE EX a2 —s g mRH 846254
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3 | BMOKERMRHTE SR R R

Wt/ UiAess dipsimy EE A EYIMETE G TS
REF MR MRk
(FM)
JIAZE PSR R hUVEC Al GelMA HI 4iIiF 1k > 80% S8 /K ] <7 #4545 41 a1
2016 Zi45K hMsC PEGTA SATE AN IR, T
SRMUT KRR ME R4
)L 30 A PR A 3 A
ThRE I I3 R TR
KIMZE®), 40 hMSC SFKBE  TEAEY RGP A S2at s 40 fh Mk fik
2017 G A HAP BH AN fE
UKL
BYAMBAA [l &4t hUVEC fI GelMA AR AN SZBG AR B 4N 145 FE
g, S hMSC 25 R L TR 5 4 PR
2017 TER U s AL
CUIZEM, [k & hCASMC  GelMA/C ZHJfIGTEREGE /NN SEIRTRAIE T 1.
2019 45Ky A hUVEC 100% & ARG R I A DL
EAZ NI ER e
WANG WiZ4E PC12 1 PCL/SF/  VEZEGL AN 20 41 ff 1 5 7 1 R
g 1561 i) DRG CNT fl  PEKF 90% U, AVRERSEE RS
2019 GelMA A&
KIMZE®, Jhzz % hmPC Al BAJR YIALIETE >90% 14 41 i ] S REARAMIL
2020 4 ATUHE hNSC MG S oy i, RN
RS S K R VLY A
4 PRI (40 2 K J T
/33
WANG Mk hUVEC F1 TCP/ HMIIEVELIAE T P S50 R I hUVEC
E FHM AMSC  PLGA  98% ST K% hMSC 434k, 1k
2021 4 A S0 2RI A= R
B B
LIU 25 P, Jhepss hUVEC  PCLATW] IGAEHLL [ CCK8 [LUFARIIG IS, K
2021 2] Jiz ST SRR U R AR A 25 AN G B
UFAEIRIZS R 1
TR0 F5 1
FANG HORAT MC3T3-EL Fe5HE / WISCRFFCE A0 A S BAIE S 45 4 3
E 4K Bl RSB AR PR B 5 RS A PR 2 4
2022 E=RiIb e WTEAA, M SEEAIE
SRR A A
YU & B ey GelMA F1 GelMA 7/ 20%,
2022 il PEGDA  PEGDA iJ¥ 5%
ZH I IE B
e L AR 2
1 B s 26
RINMEE T Futst
TR XS v
EX¢-g 71!
LUZE AL c2C12 GelMA  YIfliETE>85%, Adh St SR UL
2022 2] FG RN,  dUfuIgEE 1k, Py

MpEER S IR RIFALABIR B
R Mz

ks hUVEC JENJBFK A B2 hMSC N85I 78 i T4 GelMA S2 LD
IHEEAL WL PEGTA J2 4- B3R ( LB )- DUPMRIR; SFRLZEH; HAP ZfRIE
WEAAT; hCASMC S22 NGl AR 0 ik i 3511 LA ;s GelMA/C /2 4 2 — oy & REAL 1
SEIRETE S A S PCL2 e MBS AN LR SRR O A 2 0 :  DRG TS ARAPZE 15 4
Mo PCLAZRETLAEE: CNT REIRYNKE; hMPCs it AR FE AT R 4AML; hNPCs jE A
HERZ AN TCPZRERR =45; PLGA 2RI - FHE LM MC3T3-EL 2/ MRUARAAL
HAIML; PEGDA 23R 2 Il “NGRRNR: C2C12 S B4 .

REkt, XBRRH B LRI F 4, 35 L e SR
RTEG, AR ARRA LRI R fe Aol AL R 2 18]

3 RLESEE Summary and prospects

3.1 BEFARAEFGARRE 23 % %69 KO0 B AL 8345 — AR 6 K
I AR, B R Ext TR ARG w R A AR ESARRATIS T, 12
B2 BB R AL A A TR, Bl B AR R 694045 8 T — 2 i ] e &
4 TR AREIRESL, BRI, LRARS A TTHKEA
T AP H 69 A AR BRI BRI P B 16 R R A, A A
BAWNRAZBRKAME, B AT69:677 F AU RALA LR AT AL,
AR IME, BREFEFUREMANGFTE., XTOHGd THERLY
B EFRAETME, BANEEZEEXT VT - REERE R
FELOWE, TR X FATIE e AR K Fm. BT K TiE

4708 | DERRTIZHAR | 55285 | 55298 | 20245108

AR GIRGIE LA, ARR AN TR 2 A IR [
ik [ A AR B AR AL G AR, A2 XEVL SR AR AR A B A 0
AEEEA LA R, B IEMR BAR R LR BB —RIED .

32 {EEZAXBIFHAMRINESR BTCAKZXREL DAY
FTEPH AR G B, VABIKER R S AR 2 A AL B AT R AR 5 A 44
KL, dfE ezl B IR T KB A MG LR, AL [ fe st o
15 A0 R EITR DA R EFR R H 6, AN RAFR 3D ATEp KR
JE AL LR T 48 R AR 15 HARAE T # B3

3.3 ERNVSIRME OI Ttk F 3D b KER AT & A 49 5 R 4948
RAR, AAFGEARBAR T @, HEZ KT BAHIRA s =5
Ble BB R 6 ARG @R T X sk KB IR AF A 4E MY 6 1 T8 AR A0
it o kA FIRAGYIRIT Ao s, kA T EAR G E ) LA B m B
HIR G A b,

34 ERMEERN KA DATHHRAR. MHFE. AF, AR
FRAM N FE S FANEE, TG A TAT A ER &,
TR T4 2 3D AT P AL TAEAR FOATIR % 03 B R 3R & b A2 —.
38 T AT A M T G KRB AT, )R A AR AT P 64 7 iR A R B IR
ITEP BoK 51 B a0 e R PAT R BRI AT AR, AR KBS AT dm e s
KR L A X R ABME, RAIRIBL Z) A ST LEMGF 5
ik gk M O A KBEIR S, R ILIE 3D ATEPAF A KB AR 4 JUASBR R 5 )
KB ATHHE B AR 0 A AR, HBOKE A S L AR A m
SRR 6 BAFAR I, X AR H A AR 3% AR AT T AT AR R A e BOR
TR 6 KB A AT 18 3 R R 6 oy R B L, R AEAE 3D A 4pdTER P I
REGE . ALKEEATHHE F IR K, B/ F fe R SRR
LAEE, H£E BB KTEENIE ) F G M RSBS54k )
¥ Z BRI BB 6 i ik JE 8 2Anfs I 40 4R 4937 AL ik S ARIE T,
TN 4% ik K ARAA A . B AT SRR EAR R KR i BE L ed
R, REKEIRA IR EN, EAFH R IFKBALIL b0 I IR 6948
#. TR A AT AT A H F M. SIRa A MR
g REIR, AT A Tl R, HR AR T 3D AT A LM
KRBT E L. R RRBIA A A 8049 £ A0 b A vT 42 49
M, A2 E W REEICF ARG — 2 BhR, Lo MR AL . TRk
FZAALRARE L, AR e A E A B B2 8 e ST AR
NAETRARE RS, B, W KBRGFAEMERD TIERSET, &
FE D L0 F I T BAARNA G R RIER..

35 BAERNEN B TEMTEHRAAAKBGOEEL, K3
B TR AR S KA S B ARS L, AR KOG B 09 2B LR B AR B R A I A AP A
Legasr, FHE RIS —e9 1S TR R R AR e ARE S, 3D 4T
EPHECR T VA E I T RAE AR A4 B F e AN b 4, ok
B BRS04 £ A AR B s A LR TAZ o a9 B A, FeE s
G R, wRELLIRGS AR T RAAT G R, (2R9%
ATIR P BE A B FT AR R T2 I RAEAG, RAENE R AR A,
B b AR, FEdt—R 5K LM S LA R PRI 1A £ A48
bk, FILIX KA N LR 6 R .

it Bt KFAEBUBEEROBEARALERELLBEAE R
O R e R E SR T SRR R F S

{EETRMk: RAA G AT L F R AT K.
R, AR SR R AR

FIFMSR: LFagaitd 29, ARMAT AL FTHRE LY FEAE
LR

FFRGREUERE: 32 — B FFAGRIR I, AR4E (Srirk 2T i) “F
% - W ALMAEA - A40E) F REF 407 L%, ASEIAGELT, AF
P AT Aotk B 09K T RN St AEFY &, FIMAHER PR
. THE. BN . AT, k. BRI, FAZHES 5],
FAAE SR 8 4 NSRBI AT AR R iR

WRAREE L : X AT kA A b B30 2 T L MARAE AL T

HRRISE: ZAF R8T (R A GR F RS HIREHE) (PRISMA 45 ).
X FBRAT O it E bR B 5 LKA A %I4T 3 KRB E, LFLRATI
FERRFIF, FATIFUAA L EFASHFILEZEE.
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