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(57) Abstract: The present invention addresses the problem of providing a method for quickly producing a high-strength
calcium phosphate molded article with high shaping accuracy, a calcium phosphate molded article produced by the method,
and a material for transplantation. The present invention provides a method for producing a calcium phosphate molded
article, the method comprising step a for forming, on a substrate, a layer containing a calcium phosphate powder having an
atomicity ratio of Ca/P of 1.4-1.8; and step b for discharging an organic acid solution in which the solubility of a calcium
salt of an organic acid is 1 g/100 mL or less in water, and which has a pH of 3.5 or lower, in the form of droplets, from
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a nozzle part, and thereby dropping the organic acid solution onto the layer that contains the calcium phosphate powder
and is formed in step a, to produce the calcium phosphate molded article.
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[0001] AFERIZ. BRERRE / ZVEBHIORERETHEIET, VY VEHIL
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AR ERIET 5 HEICEAT 2, AREAIFTI SIS, VVBHILD D LR
LB %, ARBBIEI SICHRIERMEICET %,
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VUBALY D LOMEE, BIERAORFEEFMLTRS ) VEBAILY
DLEAY N TH>T, BEREREIE OMELLAE 1. 5~3. 5DEHETE
Zl& & JIS TEO2THEINDMEN2~100mmTH2 ) VEHILY
DAEAYMIRBEINTWS, FIHFXE2ICIE. a) BEALSDLED
EEKD & ETDOMDERDDNSRDIMREM ZLEIROMKREICHKEKT %%
KEBEBRAT Y T&. b) BREBO—IMICEFEEEEE T 2 KARE B
L. BHEBOEZBELIEI2BOELRATY TE ¢) a) &b) ORFv S
ERRYIRLTCHEE L. BN ER LFED 3 RTEIEDALE % R
THAIERMATY TEE2BTI2MARBBEICE 5 ATER A ENGEHE
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RS L., TOREBERFPICY VBBAND D LDLRZBMABEETSLD
ICL. 5o TRMIC) VEBBAL VY LEFEIE, B5NBEEEEBILE
T3 VEBANYD LRBEEBEMOEERENEEHINTWS,

BEFSCmR 4 1Cid, YA MAA YV EYVVBAND D LEEERT 250
BERZEUCEBBERBMTH>T. Y1 MAAVEYVBALI DL E
DLLENEA AR TEENICEMXIEIED T 2ERBEEZET 5. BBEE
At a., A0y NAERICLYERT DI ENRBEHINTWS, Tk
BRI S ICIE. U VEBAIL Y U LMK EER L TAIRBEER AN R
BTH->T. VVBANLYDLHRKREIC) VEBES LIZAILRFUILE
BT 2EREEMPIFENETHEI N, ) VBES LIEHILRFVIL
BB T28MEEMDORIMREMEDETEH. M OBBEFRAMR
MEZBELEIETLQZEEMDONA FOFSTRNE4 N (HAp) EBHBERY
1%UTTHIBEEEHBAMARAMBIEBHINT WS,
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REEFSTER2 ¢ ERSABEWO 2005701153620
ReErCER3  REBI2 006 — 259 1 5 SR
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FALGERLELD & T 25FE

LEEOBY. VVBANY Y LEEUOMMNEBEFEM XITEBE £ R 5
ELTHEAT R &EIRMONTWSY, BWREEETS ) VEBAILY I A
B E, AENDOBEVWEMBE THRIET 2 AEORARENMEEFN T W,

AERIZ. BVWREEZETZY VBALY Y LARBEAE, AESDEWVIE
RETEETS2HE Y VBAILY T LEREE. RUBERMBZIRHET
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[0009]

BEHRINEFEE L,

ABEMRT BI-ODFE

AFPE SIS LEEREEZMBRT HHOICHEBEMRE LEER. Ca /P (&5
WL,/ ) Y) OBRFHEOLENT., 4~1. 8THDVBAILT D LK
RKEESETIBEERLICHR LIZRIC. BEEBODILY D LROKIIHT
2RMENT1 g/ 100mLUTTHY, ®DpHI. BLUTTHLERER
AWRE J ZNEH SERETHHEIE T, DY VBBAIL YD LHERE
EEITIBICRLTETFIRZCEICEL 2T, BVWBEEET S VEBHIL
LA E, RENDOBVWEREE TRETESIEERE L, AF
BIECNSDHMRBICEDWTRERLEEDTH B,

BB, AFEBRICEINIE, UTORBEMMREHINS,

<1> Ca/POEFHOLLNT. 4~1. 8THD)VBAILID LK
RKeSHIZBEERLICHRT 2T a ; KT

EHREBOAINY D LBOKICHT HRBENT1 g,/ 100mLUTTHY.
NDOpH3. BUTTHIARBARE / ZIVEHISBERETHHIET
. LEREHMBARE LEETRRa TR LEY VEBALS D LMREEET S
BICHLTETIEZZEICIY ) VBALY Y ARBFERET 2TiEDb
EEG. U VEBHILY D LRBEOEESE,

<2> LEIBbTHERITLIABENS. /J7ITVHE. a1V BAE <
OVEEGY Y IJBIMLRZENLOBIRINDIDACEB1ETHS, <1
S>ICEEEDY VEEAIL Y U LR AEOEE S L,

<3> LEBIRb0EIC.
Ca/PORERFHOLENAT. 4~1, 8THBD) VEBALI I LNYRESE
TEB%E. LEIBaTEMRLE) VBAILSDLMREEETSHIEDLIC
KT 2IfEc ; RV

EHREBOAINY D LBOKICHT HRBENT1 g,/ 100mLUTTHY.
NDOpH3. BUTTHIARBARE / ZIVEHISBERETHHIET
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[0010]

. LEREHMBARE LEETIREc TR LEY VBBALS Y LMREEET S
BICHLTETIEZZEICIY ) VBALY Y ARG ERET 2TiRd
ZILICEBY. <1>XE<2>ICEED) VBAILSY U LR EOEEA
o

<4> LEBIBJITHERITLIAEBEN. 7TV, a1V BAE <
OVEEGY Y IBIMORIENLOEIRINZDLACEL 1ETHS, <3
S>ICEEEDY VEEAIL Y U LR AEOEE S L,

<5> LEEREVVBANIILMRE. F—OYVBAILSILHREET
D) VBANY T LMREEZH, E—D) VEBAIL D T LMRO LA
BEICH T 28D, EZDY VEBAND D LHMKRO LEEEMBERICET 2R
EELYEEL<.
BE—DYVBANSILHREEZD ) VBBAL DD LHKREESL EEY
VEBHIL DY LKL, RITFES~15umODRITE, HFR25~100
UMDRFEEDRLEDBEH. MFR25 uml EONFEAHRBEET?2
O%UEED., <1>H6<4>DAND—ICEEHDY) VEBAIL S T LK
HEOEES &,

<6> HFB—D)VVBALIOLMROIO—T7roavhi4. 00K
ETHY.
BE—DYVBANSILHREEZD ) VBBAL DD LHKREESL EEY
VEBBANY D LMEKRDOTZO—T 7o avhi4, OORETHD, <5>
ICEEED ) VERAIN S D LAREAOSEERE BL, 7JO—TJ 7o a Yy
&, WEBREE fc, BAERAE20c1&ELEE. o1/ fcTRINS,
<7> IRbHBIV/ NEIRIICHITIELBARDBENT. 1Tmo
| /LELET. 4mo | /LUTTHD. <1>H6<6>DANHI—ICE
D) VEBAHIL D D LAREDELE R,

<8> IRbHLV/ XETIRAICHITLEMEEN. VI VETHD. <
1>ICEBEBD) YEBHILY D LRFEEDOEE S K.
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<11> BEEOERICERINAGNA >, UVEBALY Y LBRERE
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>SHHET 2>0OWTNO—ICERED ) VAL D D LRBAEDEESE,
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<16> YVEBALYYLREEDY. BEERRARBHMITHEBIEEM T
Hd. <I1>Hh6<TIE5>SOVWTIHA—IZEED) YEBHIL D D LARFEED
REFHE,

<17> <1>H6<16>0WTnh—ICRBEDY) YBAHIL Y Y LK
FOBEREICLYBEIND Y VBBAHIL D D LRTE,

<18> B4XEERARBMXIIHEBEEMTHD. <1 7>IEBHOY Y
BEAIL S D LR,

<19> HABZEFEEEFEBLTVWSAZAELTVWS, <1 7>XiIF<18>
ICEEED ) VEE DIV Y U LA,
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[0014]

<20> HAEZEEEEEBLTWBAN, BFAOREBEZEEL. FLOMEIH
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<21> AHMEEEFEBRLTCVBAOFEHEENA200um~2000um
THd. <19>XEFE<20>ICEED Y VEEHIL Y T LR,

<22> Ca/PORFEOLEMNT., 4~1, 8THB)VEBALYIL
NoERIND) VBBAILY D LR ETH> T, ABEFEEEBLTWS
BE—DARVCHZE— DALY EFTHRIARZIVWEZDOAEZETS. ) Vg
HILS D LRTGE,

<23> HABEEEEBLTCVWEIE—DALOFTHENA200um~200
OumTdHd, <22>ITEEHD VEEHIL YD LK,

<24> HEEFEEEFEBLTVWERE—DAOHN,. E—DFA LY HEHR
DREVWEZODAOELY HZW, <22>XIF<23>ICEHED) VBEAH
Wy LRTAR,

<25> REO—ZJXELEWHA)AVEFY MNESFUTI—FIhTWL
Y VEBANY Y LA EED. BERMA,

<26> ERYVBALYYILDCa / POEFEOLEI,T1. 4~1. 8
Thd. <25>ICBEHOBERZE.

<27> JAVEFY MRTFRA, BEBIIMEEERBINTVWS, <
2 5>XIE<2 6 >ICEEHDOBIERME.

<28> YIAVEFYMRIFRTOA—PINTWBRYVEBAILD D LK
MEORED., BHEBHEORES LTRIICEET S, <25>156<2
7>0ANH—ICEEOBERMR,

<29> YUBAINY I LREGADS, TOvIRTHZ. <25>h56<
2 8>DANM—ICEEHOBERME.

<30> YVBAILY D LREEADS, BRIATHD. <25>H5H<28
>N H—ICEEBOBERM R,

<31> DUBALSDLDLERIND Y VBBAONY D LRBETH >
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AEBZEEEEBLTWBAZEL.

LEEAO. 79/ mMLUETHZN. BLUV/ XIFKIBENEICLDTAE
N7 5%LUTTHY.

RAKBREEEHN., 0. O5mm MULTH B,

) VEBHILY I LRRTE

BL. BRKEREREEIE. UTOXRETAELLEDTHD, BERB8mmE
T20mmDY) VBALS D LRFEEIL. RRE2mmO TS AFv IBD—
ma@EfE L. LTI XAF v /EOMKRERI1T00mMmOF 12— T D—if
ICERE L, ERFI—TOMBEETOmMLOY ) vIIKERLEERTEAIE
YD, VVBALVYIDLREARETSZAF v I/BOETZ2EIE. Y)YV
JHADA VFDKUADEE EDNRKEEORBEN SR TETRLICAED LD
CHRELAZRETICBWT. YUY VYIRHDOA Vv FEY VBRI U LKA
ICIRIKRESE S, 1 VFNEBBELEY VEBAIL Y Y LRBAEOHEEOE X
AESLARICISmME AR 5 = & F i, 15mE 2B ICE LR TE > /={E % KK
REREEE L. A VFNRBLEY VBAILY D LRAEOEZEOE I H55
PARIC16mm & 2 5 RWIEEIE, SDDRRICBEVWTA VFMNEELLY VEED
W) LR EOEBOE S %, BEILELREATH DD TE > EA.
RKZEREE T B,

<32> tRYVBALYYILDCa / POEFEOLEINT. 4~1. 8
THd. <3 1>ICEED) VEBHI S D LKA,

<333> FI/IT7FA—ARAXPCTXIFIIA/O0T74A—HAXIMCTIZLD
ABICE YHBIEI N ZERMICEREB EEANNICHEABE PREICEBI N
EEEALTWS, <3 1>XIE<3 2>ICEHDY) YEEHIL YV Lk
1,

<34> DRLEEHLSEBLULEOEEMICERBE. PR EHEEEUED
HENICEAEE MREICEBINTWS, <3 3>ILEH D VEEAILY
D LRI
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<35> BE—DHENICEREBE., LB —DOENMICELBEDOBODET
DERHICERBEDEYFALS0~300umTHsb, <3 3>XNFIL3
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<36> YVBANYILBRBEDS ) 7+—HRAXBC TEKRICEDW
T. R AEO—ARORREZEEIC. BN C TREZH e RS LRI
ICBEWT, WOE—JEBRDE—VEERHILAET S, <3 1>XIF<32
>ICEBED ) VEBAI D T LRKTE,

<37> PR EHESDULEDULDODE—V%ZFT B, <3 6>ICEHDY
VBRI T LA,

<38> HF—OUOE—/ &, LREE—DLUOE—IDBEOE_DLOE
—JEDEYFHNE50~300umTH3B, <36>XIE<3 7>ICRBHD
) VEE DIV 0 LR,

FEA DR

ARERICLD) VEEAILY D LAREAOEEREZICINE. BVWREEZS
5N VBALY Y LA E, REINDBVWEMBE THRET S ENT
T2, AREIADY VEBAND D LEREEIE. SVWEBEZET 5, ARADH
MR, HRREESEICEN. BERENSV,

[ 1 oD &R 7 B A

(B 113, B—DOADXEE., YEBRAKVCZERAEET DK%
=Y,

[B2]E 2 1%, #BER{bmEEET 2B EEZRT,

[B31E 31k, 3DFY) v —Il&BRBAEDIEEDERETHERT,

[E141K 4 3. FH LA ERT,

[B05] 5k, B—TCPHFADYIVEFY NESFUEHMNE (i
=) AHALALBERETT,

[B6]K 61k, B—TCPHFADYIVEFY NESFUVEHUR (BN
) EHRBLAEBERETY,

[H71R 7 1%, RKZEREDREICAWEERRERT,
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[BOIM9E. 7/ 74 —HAXRC TEFICHEWVWT., BE (IBEMICHELRE
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[K10]1 0%, +/ 74—AZXXIECTETICHWT, I8AEIC3. 14
mm, XEHHAEIZ3. 1 4mmOBEEERIRLEEFETRT,

[B11IE1 11, 1 O0OICBVWTERLABEEEZARDEEICEDLE T, K
Bl LlctD%aETRT,

[R1211 218, +/ 74—HAXEC TETICHWT, EAREIC3. 12
mm, YEAEIZ3., 1 2mmOMEEEBIRLEEFETRT,

[B13]1E 1 31, 1 2ICBVWTERLABEEHZAROEEICELE T, K
Bl LlctD%aETRT,

[K141K 1 4 1%, EEMEORNELIHDOREERE T,

[K15]1 5%, TTCPHMEFEDNESMOAERERERT,

[E16]E01 6%, DCPDMADHENHDRERRETT,

[R7]11 7%, v REBRICAWEY) YBBAL Y 7 LEEADOERE % T
ERS

[E181K 1 81k, FHERA (IvhbO—JL: REDH) ICDOWVWT, ¥4/ 0O7
#—HRACTHETDERZRT,

[B11910 1 91F. XEHEBDS v MgHEHR SBEOD~Y (1 2 OC THETORER

ETRTo

[E20] 2 O ik, BHELREAEBDOEMNS 2:BFCEDY A1/ 0OC THE
MOFRETT,

[B211K2 1%, BHELIEEABD8EREEDO~Y A /7 OCTEHTOBERE
Yo

[B422]1 2 2 1%, %HE L 2Btk B D 8 BB % DRIEEAR., H&ERBODKE
Remrd,
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RIEEAR, HIERBOHERZRT,

[R241E02 4 1%, BHELRFEEBICODWTS Yy b (2EH) D8 BEED
RIEEAR, HIAERBDHERZRT,

[B25]1 2 5%, BHELIRFEEBICOWTSy b (3EE) O8BEZ DR
IBEAR, von KossaBDER%=TT,

[B26]X 2 6%, EEDRY OFHHICHITE IS ATHILE5DRA%ERT,
[B27182 7 1%, Y VBEEAIL Y D LARFEARICDOWTRAE & EHEEEORRK

"EIRY

[B28]142 8%, JVEEAIL YD LARFEEICOWTERGEBEEADRY OFF
ReErT,

[B2912 9%, Y VEERAIL Y D LARFEAEICOWTERBE EERDRY O
Bferd,

[B30]K 3 O 1%, SEREDEBELZET S VEEAN YD LM EDERKH
"EIRY

[K31]E3 1%, SBREODEELZETD VEEAIL D D LRBEOERE
EFIEMEE (Scanning Electron Microscope
;s SEM) &ETT,

RPFZERT SO DOHRE

BT, AFBICDWTEMICERET 2,

UTICEEE T 2BNEMGDORBIZ. AFRBAORRULAEBEBIRICEDWT
BRINBIEDDHBN, REBIEEETDL D BEBEBIRICBEINSEEDTIE
RN,

BE. KPAMEICBWT, ~] ZAVWTRINZHESHREIZ. [~ O
AIRICEEEHINI2BEL TRES L LRES L TETHEEEKRT 5,
(11 VYBAILY D LRBEOEESE

REBRICLD ) VEEAI D D LREADEEREIL.
Ca/PORERFHOLENAT. 4~1, 8THBD) VEBALI I LNYRESE
TEEEERLICHUKTSIRa ; KT
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[0019]

[0020]

[0021]

EHREBOAINY D LBOKICHT HRBENT1 g,/ 100mLUTTHY.
NDOpH3., SUTTHE2ERERRE / XIVEHI SBERETHEIET

TEEEMBIARE LRI Ra TERLEY VEBBAL S DV LAMKEEET S
BICHLTETIEZZEICIY ) VBALY Y ARBFERET 2TiEDb
=20,

AFEBICBWTIE., Ca  PORTHOLNT. 4~1. 8TH? ) vEg
AV DLMEKREFERT D&, MCICERBOAILY D LBOKICHRT S
BREENMT g/ 100mLUTTHY., B2pHI. SUTTHLERESR
BRI EICEY, BVWRBEEZETS ) VBBAIL D D LR GZ.
EHODEWEREE (REDICCABEMEATE) TRETEIENTES

o AFEBOMRIMEBONDIANZILELTIEUTOA A ZILIEEIN
B0 UTDOADZXLICE > TAKBOHEIIMSREIND D TIEA
W,

JUBBANY I LIEPp HAMUTTIRC a  PORFHEOLENT1THBZ ) v
BRKFEANYIL (CaHPO,: DCPAEBEED) ELTHET S, AFK
BATIE. pH3. BUATTHZ2EMMBREERT L. Thid, HHED

HZEE, BEMICIE, Ca / PORTFHROLN1THBDCPAELTH
HTZDTCabRY., pHIEFZILAVRINY T T 2LDTHD, TORE
 RPERBCa’tBEBEONIWVWEE LTELL., TEWElLERE] . T
BREAOBEWEE] . WIZ TRBOICCARIEIC L 2RBAEOREER L
EVWIIRDERIND I ENEEINS,

ABMETED BVWREEZETD ) VEBAILD T LRE] £id. )Y
BAILS D LRAED, KFEOERY RV (FIX I, REAEZEEHNSEY
HY5BERE) ICMAD 2BREDBEEZBLTVWS I EZRKT 2,
<1>YUVBBAILD T LHRK

AFEATEAT DY VBAILSDLHRICEITS) VALY D LIZEW
Tik. Ca/POEFHOLEMN1. 4~1, 8TH53, Ca,/ POEFHD
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beld, FFELLIRT. 45~1, 79THY, LYPFFLIRT. 50~1

70TH5,
Ca/POEFHOLEMNT. 4~1. 8THDY VALY I LHROE
ERHEIFFICREINGWVWS, fIZIE. Ca PORFHOLLMNEERNTH S
2REBMULDY VBANY D LHRERBELTERL, Ca/ PORFH
DL, 4~1. 8&RDELDIC, LE2BEULDY YEBAIL Y D LK
REFTEDLLETREE TS &ICLY, Ca  / PORFHOLENT. 4~1
. 8THB)UVEBANY D LHMRERETHIENTES, —fl& LTE.
) UBANY I LBMARODEREE LT, Ca, (PO, ,0 (Y VEEMAILY DL
: TTCPEEED : Ca/ PORERFHOIIZ2. 0) & CaHPO,- 2
H,O (Y YVBBKFRANY LK : DCPDELED : Ca/ PORTF
WoLlE1. 0) &2AVWT, TTCPEDCPDEDRALEADTLIH
22&1C&Y. Ca/ PORFHOLEMNT. 4~1. 8TH2) VALY
DLMEKERETHIENTE D,

[0022] #KROKFEIE. RIGEDRTIHNIWALNBNEZH, BRBEER LY T
KT2RTIE. RRIE, FELLETum~100umTHY, LYFEL
KI5 um~50umTHY, ILICPTFFLIFT0Oum~30umTHS
o BB, MR, L—YEIMRELXNESFRAUEETRHET 2 &N TE,
BHEMICIE. L—YERFEANELSTRERE RBZEFERE LA-9
2OVMAREHEA LV VDPEBEDLMS—2000elldYRETZI &N
TZ %,

[0023] & L<IE. VVBBAILD D LHMRIE. E—DY VALY U LMKREE
DY VBANYDLRREEEH. B—D) VERAILY D LAMROBKEE
(8T 2) ICHTZRMUN. BZDY VERAIL DI LRKROEREE (14
89 3) ICHTIBEFEELYBEL,

FELLLIE, B—DY VALY DLMEKREEZDY) VEEHIL VI LMK
EESLERO) VBALY Y LABKRIE, HIFES5~15umDiFE, K
FR25~100umDAFEEDRLLCEEZH. AFREE5~15 umDH
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[0024]

[0025]

[0026]

[0027]

[0028]

FARBREETS. 06U E (LYFEL IF10%UE. IS5ITHFE L <IF15%L8L
FEE)  AFR25 umEORFEARBEET20%ULE (LYFEL
IF25%LLE, I5ICFFELIE30%UL) ST,

FELLIE, B—DYVBALYDLHEKROZ7O—T 703 vH 4,
OOXR®mTHY., B—D)VBAINIDLMKREEZDY VBBHIL VD L
RKEESC)VBANLYILHAROZO—T 7 avh4, O0LLET
HbH, TIT, 7077 avik, WEREEAfc, RAERA%C
1ELER. ol /fcecTRIND, 7= 720 avid. Tibv o7
4 —ILRED N5 —270—FT R —. PFT] R EDRIEREZ AW THERE
TLEBEHORBMICELC TRET S ENTES,
2>V UBAND D LMAREZETHBEEZERLICHNT 2TiRa

AFEBICBTDTRalE. VYBALYILMKREEETIBAERLEIC
MRTZ2IRTH S,

EROME. BIR. RUKREIIE. HFIREINT. BRIKIH U GEYS
EREFERITDIENTED, ERELTE. AEOEEOTEAET HE
WAFE LW, ERORABIIFHICRESI AWV, FFELLIFE5~200
cm2THY, LYFFLLKIEF20~100cm2THB,

EROMEELTIE. Z7 ). X570 GRY XSV IVEEX FILE
fBirE) . RYZRFLY, RURY 7OV VYEDTSRF v IFRM. A5
ZEQEWHFEM, LRI, TILIZDLRVRT YL AR EDEBRM
ENEIFON B,

VUBANT D LMEKREEETIEEERLICHKT 2IRE. E80H
ETITOY I ENTE, TOHERIFIREI NGV, HIXIE 3DTYY
& (ZERFTTIVVH—) ZERVWTHITIENTES, 3DT) 50— fFil&
LTk, Z—Printer310 Plus (3D Systems C
orporation (lH Z Corporation)) Za{gHT=
Bh, FICREI AL,
<3 >EMBAR



WO 2017/209136 14 PCT/JP2017/020130

[0029]

[0030]

[0031]

[0032]

AFERICEWTIE., BBEEODIL Y T LIEBEDOKICHT 2REEN1 9.1
OOMLUTTHY., "DOpH3., SLUTTHIEMBRAREGERT S, A
BEBOOIL YD LIEORBEIL. BE25CILBII2BABELERT 2,

BHMEEARICDOWT., AREBOAILY D LEOKICHT 28MEN1 g/
100mLUTTHNIELVD, FELLIZ0. 59/ 100mLIUATTH
U, FYUTFFELLIEO0. 1g/ 100mLUTTH S,

FEEDORMBEAM-TAKEEE LT, VI VB, Yoo, BAE. <
OVEERGY Y IJBIMLRIZENLOBIRINDIDAC LB 1ETHE &N
FELL, 7TV, YavBXISERERNLYFELL. JTVBIAEL
ICHFE LY,

BBABROp HIZEUTTHY., FELLIFT. 0~3. 5THY. &
YErFE L<IF2. S5LAES3. SATFTHY., ISHITHFFEFLIEF3. OBES

S5LUTFTHD,

pH3. BUTTH2EMBARIZ. BREROEHEEDE (BEEBOS
NUDLIEGE) ORBELAZRAETEZEICLY, BETHIENTES,

ERERABRICH T 5ERBEORER. FICREI QWA —HKHICIZO

Tmol /LUES, Omo | /LUTTHY., FFLLIXO0. 5mo |
JLEE3. Omo | /LUTTHY., LYFFELIET. Omo | /LI
£2. Omo | /LUTTHY. ILHICHFFLLLIEFET. Tmo |l /LET
. dmo | /LUFTH 5,
<4A>ERBBIROMHEZZSL) VEBALY D LRBGERET H5TIED

AEBICEWTIE, BEEARE / ZIVEH SEERETHHIET, £
SEARBAREIRaTHRLE) VEBBALS D LMEREEETIEICHL
THETIEZC&ICELY. VYBALY D LA EEET 5,

AFEBICBWTIE., AEBAREBERETHHIE S, WERE S I,
J ZIVERD ST U= BHEEAEA. / ZNEEERLEDY VEEAIIL S D L
MARESETIEOVTNICHEMETIC. ZEFEBEHTIRETH S,

AFERICBWTIE., BREBAREBRERAETHE It 2BOEE IIFFICIR



WO 2017/209136 15 PCT/JP2017/020130

[0033]

[0034]

[0035]

[0036]

EINAVA, —fFMICIE 15CUESOCUTTHY., IFFELLIE 2
OCLULEA4O0CUTTHY., FlAIE, EETHS,
BHEAROMEIE,. J AUNEBBEETEZA Iy bAy REBWTIT
DTENTES, AVIBAEEIVRFOTIF1I—FEFICLY /I
BRSO L, BAEICERI T THRALICEGRZEHRT D10 Ty M
BREEMNMIONTWS, 1YYy NEREETII. / XILEROEFIE Y
FHABEELINZEEEHIC. BEOY Yy ML~100EDY v MLOBUN
AV REETHT B ENARETH D, FHA2012—-4555F5n%H
I, A9y PARICL 2HBEMRORER ZRVCEBN/RBHINT
Wah, BEEABROHEIL. 2012 -455 585 RICEHINT
WBEIRA VI Ty MY RZBWTITOIZENTES, FE201 2
—4 55 5 BRWRICEHONBITETABMEICSIAINDIEDET %,
A9y Ay RIZKEABICDOWTBHEICEETREICERINTL
2EDRFFELWV, BEINAZERICTLTA VIV Y Ay RERBREX
HTETHELWVWL, 1772y bAY RRUBIROEBHZBEIETH LU,
ATy hAY RIE, A VIV OB HEBRINE MV (BB, B
BAKR) ZEREOMKRZZETHIEOMEOMNEICH L THETZHDT
HB5

AVoTzy NOARELTIE, AVFT 4 ZaT7RE V7Y REOD
WIFNRTEHELWD, 1 0cmmUAMLEOKREBICHET 2FEICIE. / X
IWHEBHZ2A VTV RBEMITFE LW, # V77 Y RREOITHAR 2R
MFd70Faz—4%id ETVAR, ¥—<ILAR. Vv RAK, #E
BRI FREDELADARNERAWVWD I ENTES, ETVARIE. KRUHIC
. BRBARREMET S EEARETH D, / AILDIETIZDOWVWTH, BHFl
ICEE. BBUIICRE. TREFRICEBEOWVWTNTEEDAL,
LFEREOERBEROMEZ2L ) VRO Y D AR AKEZRIET 5 TREDb
. BIZE ATy MY RERALIDT) VY (ZRTTIV V4
—) ERVWTHISZ&ENTES, 3DFYVHD—FlELTIK, Z—Pri
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[0037]

[0038]

[0039]

nNter310 Plus (3D Systems Corporatio
n (IH Z Corporation) %2#EATESY, FICREINA
LYo
AEBFOHETEEIND Y VBBANL Y VLR EDORE JIFIRFICRES
NIEWH, Y VBANS D LRBEEBELREIGEBLIZEE T, BEREOOHKE
 BRUBIEREREN, BELCIEO. Tmm~200mmTHY., &Y
FFELLIFTmm~100mmTHD,

<5>KE

AFEBICELD) VEEAND D LARBEOSIEHZEIE. EEROIRR b DRIC

Ca/PORERFHOLENAT. 4~1, 8THBD) VEBALI I LNYRESE
T5B%. ITRRaTHERLEY VBALY D LHKREEETZ2BOLICEK
TE5IFRc ; RUBBEOAIL S I LEDOKICRHT ZAMBEN1 g./100
MLUTTHY., DOpH3. BUTTHI2ERBARE / ZIVED OHRE
RETHHEIET, LEOEBBARZIREc THEHRLEYY VEEAILY D L
MAREEETIBICH L TETRIERC&ICEY ) VBBAILY I LG E
BEdHITiRd ;

EXSICEATVWTE L,

FEDOTREcld, TRalt@ERICITIENTED, TiZc THERATIM
AOEHEIZ, TRas@E—THELVWL. EQ-oTVWTHLWA, B LI
B—Tdh 5,

LEEDTRAIF. TRbEAKRICITICENTES, TRRITHERAT M
ROEEIE, TRbEFA—THELVL, ELQ-oTVTHLWS, B LI
B—Tdh 5,

TRATHERATZEREBIL. TRbOBEEAKIC. 7TV, a1V
BEAE. vOVEBRG) VIOBALRIENLBRINDIDACEE1E
THBDIENPTFELL, VI VB P a0BXITEAEBNALYEFELL. 2
IUBAISICIHFELW,
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[0040]

[0041]

[0042]

[0043]

[0044]

TRcRUIRIEZTIHE. TOLRIFICREINT., 1ELULEDOE
BOEHTITIZENTE, FlZIE, 1E@~1000ETFTHENTES,
TRbELIC/ XIITRJICHITHEREEIROBREIZ. —MRHICIFO
10g/ cm3hEO, 40g /  cm3 A FTHY., FFLLIE, 0. 20g
/emil kO, 309/ cmUATTH5B,
<6>YVEBANT I LMEKRERETZIRE

AERICBWTIR, EAOHKRICERI NG > VBRIV D LW
REMBRETDIReHILILKRITEIENTES, YVBAILYTLMEKRE
BRETDER. VVBAILY Y LMKRE, RBEORANSMETZIET
HB5

R EOHRICERINAN /) VEBANL Y D LMEKREBRET D &I
$oT. AMEBOMRICHREINHREAEZENTZENTES, b, K
FPICBWTIE, BERINEEADIFEDORELZB L TWS I &ICLY,
A EHIET 2 2 &, MEAOEKICERI NG VEBAHIL Y
VLMKRERET DI ENTE D,

R EOHRIFER I N >72) VEBAN S D LR ERET DA%
BICREINT, AIZIE. EBERKERVWTIT>TH LU,
<T>EEAH%FELIE2IRE

AERICBWTIR, EAOHKRICERI NG > VBRIV D LW
KEBRETZ IR e DRI, RFEEKBRIZET DI EICLYRFEE
BlbIE2TRF. RO/ XEHEAEEZMBRT 2 &ICEYHREEEZRIES
HETEgEILICHITHIENTES, AL, IRfRUTCIZEIREENE
NEIFTHELWL, BITRLTE LWL,

TEEOIRIRV/ XIETREITOIZEICEY., DML EBEERET
5ZENTE AMAKOBEZERICEHDDIENTES,

e, LEBOIRcRUIRIZITIHE (BB, Y VEANLD D LMK
AEETIBAEET AI5E) IKE. IRFICLYRBAEELIESZE
L2 T, R FEOREE LYBDDIIENTED, YVBHILY I LMK
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[0045]

[0046]

[0047]

[0048]

Z2BITH5EOEOBEDOMLEICER L T, KEADEBENLYTSDLND
LEDEHEINDS, BB, AFEBPOFFE LWERICBWTIE, TRaRkUT
BbAETo7BIC. IR cRUIRIZITV. T0O%., KEAEOHKICER
INBD 2L Y VBANY D LMRERETSIREe 2170\, IHICTIREe
DRI, R EEKBRISRET DI EICL YRR EELLIEZ TR %
THENTES,

AR EKBRISRET D EICL YRR EZFELLIELIIRIICEVWT
FRTKBROERIT. KEAEZELTELZRYFICREINT, HIAE
D UVBKBREENEFON, LYBREMIZIE, 0. Tmol /L~1,
Omo | /LOYYVEEZKFRF M) TLBRAREEZFEATZIENTE S,
FEEKAEBED p HIZFHICBREINAQRWSA, —BBIICIEpH3~1 1 THY.,
FELLIEPH3~10THY., FYFFEFLLLIEpHEI~9TH S,

B A KERISRET 2EIE. FIREI MRV, —MRBIICIE 15
BS54 8EEETHY., WELLLIZ2EEMNS 24BETHY., LYFEL
KIZ4BFEIS 2 4B5ETH B,

RIEEMBRT D &I YRBAFREZE LI E2 TR gld. REE. —
RRBIICIE1 00TC~2000TC, IFELLIZ200CT~1500CTHY.
FYUFFELLIEE00C~1500C, I5ICHFFELLIE1000CT~13
00T, BICHFELLIZ1100C~1200CHORETMRT 3T &ICE
YT ENTES, BL. T (UIEY K] =t (BT RAE : C)
+273. 15TH%,

INEBFEIE. FICREINAWA, —RIICIK 1 IFENS 4 8B TH Y
FFLKRTEBEANS 24BFETHY . LYFELLIE2RKENS 1 26
BTHY., ISICFFELLIE2KENL 6BFETH %,

MEIE, <Y TIFREERAVWTERICLYITOI ZENTE S,

FEEUAERFEAZELEIEZ2IRI R / XEIEgZITO I &ICLY.,
R EDOREREREERDDIIENTES, TR R/ XEIRgETOL
BRI EDEMBRERBICRESNAVD, FEL<IE2. 5MPallETHh
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[0049]

[0050]

Y, YFFLLIF3. OMPallETHY, ILHICTFHELLIF3. 5MP
allETHhY., EFEEEOLRIFFICREI QWA —HKHICIE 1 OMP
allFTh s,

<8>HEFFMUERDTERET L2

AFEBPICEWTE, REEICEFRRIIESDTEREBETDIRENhEI SIS
BTBENTES, BL. IRRhIEEFRIFTELVL, BITFRSTHELL,
B EEFBENEESFTCHEBET I &ICLY., MBEEREIEZL TS
ENTED, BE LI, AFHETLR L LD Bl AFEELIE 2
TRFRV/ XIETRIETI T EICLYBERBEN SBRELALRKIC. K
MEICEGRENEESF FFE LI BRIV AVEF Y N ESFY)
EWBTDIEICLY. EERRAMEDTFEBEDORBERLETZIEHNT
X%, BB, AFEBEOIFFELVERICEWVWTIE, REAKEELIE TR T
RO/ RIEIRgEToRIC. REERICERRENEED FERET 2112
hzafTD) I E&ENTES,

(8—1) £AFFMMEELT

RSN S, ERICERLUBRIC. REMN,IDEMENBRERIGRE
DEIRBERBERDBEER LAV EE2BKT %, £HRRNMSDFIE
ERICENMEEET 250 THNIE, EHERTHEINSZHEMIEICR
EINABVWHS, £EQRUEBSDFTHI I ENTFE LWV, FFESBREMBE L
TEFEMICIEK, RYUFrS7L048TFLY (PTFE) ., RUDLY U,
Ry7oELy, RYITRFIV, BEEZNL, RYA—KRR—r 7OV
ATVLVRA, FEY, Y)a—=v, RCMPC 2-X42)aq4iLtF2
IFIRRERYNLAYY) REFPBIFSND, EoEMEMEE LTIE, B
BIICIE. RABKEORTFF R, YAVEF Y MRTFFR (RCP) Xidfb2
BRRTFRBEORY)RTF R (fIziE. UTFICHBATZ2ESFUFH) |
RYZEE, RYJ)I—EE B - JYI3—LEIaR)~— (PLGA)
eFvaVEE VYR 0) AV, FaFA ) Ay, A ROA4F
. BO—R PHO—R, AIRFIAFILEILIO—-R, FF2. R
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[0051]

[0052]

[0053]

FRYURENEIFONS, LEBOFTE, YIVEFY MRTF RIPEIC
FELW, ChoEFARMIESOFICIIMEESLEEFOI2TIRARINT
WTHLW, BEMICIEK., TEMEZR@ICRT 2HREEEEE (7 70x%7
Fr.o EMORIFY, SIZV) PHlEEEERS (7 /B—XFRDET
HEbEInsd, RGDEFH., LDVEFH, REDVEDA. Y I GSREF. P
DSGRES, RYVVLPREF, LGT I PGESF. RNITAEI IK
D I&%. | KVAVES, LREES. DGEAEF. RUHAVEII)
RTIFRICEBDA—FT1v 71 . [EMFREOTI /b, AFF bl . X
& TEMREO TS XVWE, J0FREICELBHAKMENIE|] EWo Ak
ZERTES,

JAVEF Y MRTFRRIFMEEERRTF REEUR)RTF ROER
. EFRRIEZET 2O THNIEFICREINGVWD, AIZE. €5F
Y. A=V IZRFV, 7470V Fy, TARXRIFV. TV
TRADY 4TV T4 TRAY IVEIF Y, MOVRARY
Ju. bharIFUIFFELL RBFFLLRESFY, A5 -5,
PTAAS—TUTHD,

AFRBETHWSRESFELTUE, BE LR, RAESF>, YJaveE
FTUMNESFURBEEEREZFTHY., ISICFFELLIEYaVES
VMNESFUTHDB, RAESFUERRABFEOIAS S LYELN
CSFVEBKRT S, ESFUNARRTIEMIFICREINT., FIZE,
YY) (BEE. RERY) HEOESFUEFERTIIENTE S,

EEERRTF RXFEEERESF U &id. ATHITERLERTF R
XIEFESFVEREERT 5, E5FVEORTF ROERKRIZ. EHEERTHRE
HERTHLWS, FELLIZEEERTH S, RTF ROBEHEEKITHE
ZIZAKMTHY., BIaE, PTE/EDRESELTFmocE (Fluorenyl-Met
hoxy-Carbony L&) %#{FHT2Fmo cEERE. HICT I/ EDREEL
TBocE (tert-Butyl Oxy Carbonyl&) #{FBET 5B o cHEEMEREN
BiFonhsd, b, L2ERESFUOFFE L WERKIE. RBEMEHEID
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[0054]

[0055]

VDAVEF VM ESFUICREBLENEZHTIIHEIENTE S,
DAVEFY MESFUICDWTIE, RNPMEFREET 2.
ERFNEEDFOFKYEE 111 0B EE. 051, OAFFL

We FYUHFFELLIE. OG0, 6THY., IHICHFFLLIEONS0. 4

THhd, | OB, BEABICIYREINERLENOBMY/IEBIE%E R

TEBBRRICE DS, HBKEDOEETHY . TOFMIE. HIXIE "Phar

maceutical Bulletin”,vol.2, 2, pp.163-173 (1954) . T[{bZM%EE] vol.

11, 10, pp.719-725 (1957) . [JL ¥ S5V AT+ —FJ)L1 ,vol.50, pp.79-

82 (1981) FETEHAINTWS, BRICEZAE. £2TOEBLEMORIES

X5 (CHy) &L, MOEEMREIANTAYVDOFEREAR LT, £D

R, BRE, TED. BEICThTh—EOREELHREL. TORIT

EMEL TEMMEME (OV) . ERME (I V) &2k, CDEE, Bk

(% X&h, FEEEEEYEHICE >R Oy bLTWKEDTHS, &

BESEICHEIT2 | OBk, AREIRRICHSIT2EMIMEE (OV) ITNT

DEMIEE (1 V) Oth, $hAbs TEEMEE (1 V) /BHMHEE (OV)

1 HWD, BHESROFMICOWTIE., THREEESR —EF S ISE—

| (FEHBLESEE. =HHR, 2008) #ZBIN/W, ABMES T

. 1OBO¥#AEE >/ 1,1 0B ETHEAKEEZRLTWS, [1/

| OB {EANEW (OITIHEDK) B, MKETHDIEERITRETHD

AFEBETHWREGKRIMEEDFHARI)RTF RTHBHEIE. Grand ave
rage of hydropathicity (GRAVY) {ETRI N ZMEBKMEERICEWNT, O,
SUTF. Y4 F7R9. OETHBZENMTFFELL, 0. O, ¥4 FR
7. OULETHBZENISITHFE LV, Grand average of hydropathicity
(GRAVY) {#&l%. TGasteiger E., Hoogland C., Gattiker A., Duvaud S., W
ilkins M_R., Appel R.D., Bairoch A, ;Protein Identification and Analys
is Tools on the ExPASy Server;(In) John M. Walker (ed): The Proteomic
s Protocols Handbook, Humana Press (2005). pp. 571-6071 K7 [Gasteig
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er E., Gattiker A., Hoogland C., Ivanyi I., Appel R.D., Bairoch A.; E
xPASy: the proteomics server for in-depth protein knowledge and analy
sis.; Nucleic Acids Res. 31:3784-3788(2003).] OAXICLYED I &N
TZE %,

[0056] (8 —2) Z4E

EFERNERDFIE. BBEINTVWEEDTHLWV L. BBIhTULARW
HBOTHEW, —MRIBREBHEE LTI, BEE, 7T R (BIAE
CIRILLTILTER, FJILILTILTERRE) ICLBRE. EBEH (AL
RIA IR OTFFIRRE) ICL DB, BEREE. SR/BE. BRARES
. BUKMHEEBEER., KRREE. 1T VHEEEERQENMMLNTSY., AF
BRICEWTE LEEDRBAZZEB TSI ENTES, AEPTHERT DR
BHEELTIEE, I5ICHFFLCIRBRERB. BB, XITEREETDH
Y, FICFFE L IZRRETH S,

[0057] EERICLDZHRBEZTOIHE. BREL T, SoFHHEOREBERZE
TH2EDTHNITRICREINGWS, FFELLRE NS VRTINS F—E
BUOSvh—E, BOFELKR IS VRTINS I F—FEEAVWTEREEZTT
DTENTED, NSVRTNYIF—ETHREBTIZI VNVEDRERK
BlEeLTE VOUVBERVINIIVEEEZBET B VN IVETHNIER
ICEBREI AW, FSYRITNESIF—HER. BHEEROEDOTH>TH
. BEVBREDOLDTH>TH L. BENICIE. KROER () 77T 4
W)=, BEELTRFINTWIHALFERO NS VR TVY I F—
Y, Bz, VT IVERTE (#%) &, Upstate USA Inc. 3!, Biodesi
gn International R EDENEY NFBEER NS VATV S I F—E, ¥
FEENSVAITVIISF—E, OYFEARINSVIATLE I F—HERLE,
E NAEOMESRERF (Factor XIIIa, Haematologic Technologies, Inc.
) WEDRFEIFOLND,

[0058] ZR48 (BIA L. BREE) 2T 5BRORINEEIE. BRENTESRYKICR
EXINQWHA, FFELLIF, —100C~500CTHY. LYUFFELLIE
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[0059]

[0060]

[0061]

0C~300CTHY., BILFFLLIEE0TC~300CTHY. BILEFE
LLIE100CT~250CTHY. BILHFELLIEF120C~200CTH
%,

(8—3) VaveErvrEZFY

AEBTRAVWEESFELTE, VIVEF Y MESFUHEFI L,

VDAVEFV MNESFUER, BRFHEABARMICLYELShEZESF
VELOT I/ BEINEETIRIRTIFRE LI IEARYMEERKRT 2
o AFEBTHWAIENTEZ)IAVEFY MNESFUVI, IS4 VIiICE
BHRG |l y —X—-YTrRINBZEHN (XKUY EENETNMHILICT I /8B
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Claims 1-16 have a special technical feature wherein the process
"comprises: step a in which a layer comprising a calcium phosphate powder
in which the Ca/P ratio in terms of the number of atoms is 1.4-1.8 is
formed on a base; and step b in which an organic-acid solution in which
the calcium salt of the organic acid has a solubility in water of 1 g/100
ml, or less and which has a pH of 3.5 or lower is ejected in a droplet
state from a nozzle and dropped onto the layer comprising a calcium
phosphate powder formed in the step a, thereby producing a shaped calcium
phosphate object". Claims 1-16 are hence classified as Invention 1.

Further, claims 17-21 are classified into Invention 1, since these
claims have a relationship such that said claims are substantially same
as or equivalent to claim 1.

(Invention 2) claims 22-24

Claims 22-24 share a common technical feature which is "a shapedcalcium
phosphate object wherein the Ca/P ratio in terms of the number of atoms
is 1.4-1.8" with claim 1, which is classified as Invention 1.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1 (particularly, see example 1).

Further, there is no other same or corresponding special technical
feature between claims 22-24 and claim 1.

In addition, claims 22-24 are not dependent on claim 1.

Further, claims 22-24 have no relationship such that these claims
are substantially same as or equivalent to any claim classified into
Invention 1.

Consequently, claims 22-24 cannot be classified into Invention 1.

Claims 22-24 have a special technical feature whichis "a shapedcalcium
phosphate object that is formed from calcium phosphate having a Ca/P
ratio in terms of the number of atoms of 1.4-1.8 and that has first pores,
which communicate with the surrounding space, and second pores, which
communicate with the surrounding space and have a larger average diameter
than the first pores", and are hence classified as Invention 2.

(Invention 3) claims 25-30

Claims 25-30 share a common technical feature which is "a shapedcalcium
phosphate object" with claim 1, which is classified as Invention 1, and
claim 22, which is classified as Invention 2.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make a contributionover thepriorartinthe light of the contents disclosed
in the document 1 (particularly, see example 1).

Further, there is no other same or corresponding special technical
feature between claims 25-30 and claims 1, 22.

In addition, claims 25-30 are not dependent on either claim 1 or 22.

Further, claims 25-30 have no relationship such that these claims
are substantially same as or equivalent to any claim classified into
Invention 1 or 2.

Consequently, claims 25-30 cannot be classified into either Invention
1 or 2.

Claims 25-30 have a special technical feature which is "A material
for transplantation that includes a shaped calcium phosphate object in
which someorall of the surfacehasbeencoatedwitharecombinant gelatin",
and are hence classified as Invention 3.

(Continued to next extra sheet)
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(Invention 4) claims 31-38

Claims 31-38 share a common technical feature which is "a shapedcalcium
phosphate object™ with claim 1, which is classified as Invention 1, with
claim 22, which is classified as Invention 2, and with claim 25, which
is classified as Invention 3.

However, the above-said technical feature cannot be considered to
be a special technical feature, since the technical feature does not
make acontributionover thepriorart inthe light of the contentsdisclosed
in the document 1 (particularly, see example 1).

Further, there is no other same or corresponding special technical
feature between claims 31-38 and claims 1, 22, and 25.

In addition, claims 31-38 are not dependent on any one of claims 1,
22, and 25.

Further, claims 31-38 have no relationship such that these claims
are substantially same as or equivalent to any claim classified into
Inventions 1-3.

Consequently, claims 31-38 cannot be classified into any one of
Inventions 1-3.

Claims 31-38 have a special technical featurewhich is "a shapedcalcium
phosphate object which has pores communicating with the surrounding space,
and which has a specific gravity of 0.7 g/mL or higher and/or a porosity,
as measured by a mercury intrusion method, of 75% or less, and which
has a water penetration rate of 0.05 mm/sec or higher", and are hence
classified as Invention 4.
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