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2 (Ca) o2 THeds xddk= Al &9, vtadlellp) o2 ow =25
=z

7] TFENE A (PO,) FEEAS XEose A3 &d MU 2 E3tele] AGtA] &8 AFzGA,
A7 Al @A o]Fol 7] & AdE HHAES w8 2 AAS e dAE s
AT 2

A7) gy ol FHEAL o] Eold Az (calcium hypochlorite), #9322z (calcium perchlorate),
lcium bromide), ofol2 93} Zr&(Calcium iodide), ZAAFZ<F(calcium nitrate), G3&
ide) oFMEAFZ < (calcium acetate) E 0|59 EFEFR o]Fojx TollA Aeld o el

Q-m

A7 mladlg ol FFEAEL HEAAbuldl4 (magnesium  perchlorate), B 2R 3bwl1d] 4 (magnesium
bromide), 33} vlZUlF (magnesium chloride), #3}v1uF (magnesium sulfide), ZAFPF21v]% (magnesium
nitrate), oFAEAM}FIU| % (magnesium acetate) 2 ©]E9 THEZ o]FofZ FolA HEH o] shtl Al

JEFTIO)ES A,

AT 4

A7) oAl FFEAS oAz (calcium  phosphate), HEFIAFZ{F(calcium  metaphosphate), SIAMZF

(potassium phosphate), <1AFo]4=AZH& (Potassium dihydrogen phosphate), QIAFJEH (Sodium Phosphate), ¢l
AgA o] EF (sodium  hydrogen  phosphate),  ¢14Fw}1d]% (magnesium  phosphate),  QIAFFAwlIu|&

(magnesium hydrogenphosphate) % o]&9] &3&E 7 o]|Fo]z oA Ay o= s }E ¢ E&st= A

FEFTIo|ES Az,

AT 5

A 38l oA,

2ol e TREAT v ol FFEAY EFHELS Ca c Mg o BWZF 10 0 1 WA 1 49 A

FEETIo|E] AW

A3 6

Zr4(Ca) ol FIFELS X33t A1 &9, vlaulaMg) o2 35 E4E X3ste A2 898 s
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AL WA A5F F o= @& P Be HEZTlo|EY AxPPoR AxE FESTE,
AT 8

Aeel wWe HESIOE Y slol=SAolntelolE EgAle] Aoz AxH HESTE P dHojm=

Alotstetol = £,

2o 4%

Et S| EEAolstElo| B8 EHFHE FrIaA S A=Y
AA

SHAl= FIESTIO|ES] AL 58S £ I
7] Azl wEt AxdE JIEFIIIES Al

UE FEFII|ES Ay 4 = WY JEEI}]
9 sto]lEFAjolgtElo| EVE 19jA o R Zdd Wl wet A% vERE £3E JEFIOIE Y Ffol=F
AlottElo) E E3HAE A2T & A=RF sl $1g Aol
g7 e
= o] FEoA A7t & o)A Ehe ol AMEEE A97F HEolt). 134,ﬂﬂ¥¥%ﬂﬂ o] A
< TARL TF, Y, ¥F, =42 T 2L FHFol wvE F vk £AVE k. 53], ATF = o]
S st Bod wEe RS g ojAFE ] of@ukis wdo] k. (Silber JS, Anderson DG,

Daffner SD, Brislin BT, Leland JM, Hilibrand AS, et al. Donor site morbidity after anterior iliac
crest bone harvest for single-level anterior cervical discectomy and fusion. Spine. 2003;28(2):134-9)
, A7hE B weelr] S8 FEE L ool AW Hgon), AzkEd us] 2@A Beo] vl
A7kl BAG] ot w@ wa gelol} @-FA] W 24 WA T FE gtk BAT 9

oyt BHES S5 stuA AT TY A 9L AFUF Wol o] gow | T FAE FAESISA
(hydroxyapatite: Cayp(POy)s(0H),), ©]3}, 'HAP'olg} 3tt}.) = AFdibZF(beta tricalcium phopshate:
Cas(PO.),, I}, ' B-TCP'ol2h @} )w L& #A AALY At $4
ofF=o] on] I o] UiA ARE el g AREE I Jrt. H=F AT HAPY B-TCPE EFe o) dlit

Z+¢ (biphasic calcium phosphate, BCP)2 $-423F AAREAA T FHAEA, 281l AEHPAS 7HA L do] & A
A SFHYEHA AT, BaE ¢t} (Bagambisa FB, Joos U, Schilli W. Mechanism and structure of the
bond between bone and hydroxyapatite ceramics. J Biomed Mater Res 1993;27:1047-1055. Bagambisa FB,

Joos U, Schilli W. Mechanism and structure of the bond between bone and hydroxyapatite ceramics. J
Biomed Mater Res 1993;27:1047-1055.)

st ol BETxE /R A AW Fejol vial A ol oldatede W BFete YWl Y 4
A Aot F9 = 2Ho] gA AT S0l fEES T 5 k. (Chang B-S, Hong K-S, Youn H-J, Ryu

H-S, Chung S-S, Park K-W. Osteoconduction at porous hydroxyapatite with various pore configurations.
Biomaterials. 2000;21(12):1291-8.)
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Aste] F o] A EE AFEHU. (Lee JH, Hwang CJ, Song BW, Koo KH, Chang BS, Lee CK. A prospective
consecutive study of instrumented posterolateral lumbar fusion wusing synthetic hydroxyapatite
(Bongros-HA) as a bone graft extender. Journal of biomedical materials research Part A.
2009;90(3):804-10.)

SHAIRE & o)A EAHL oAyt FHAHoRE Xy WE gAY FAd, A FAdS HAPS AfdE
AA el A ALY el R @ fkEste] A7t 22 4dE] gAEE A Wallske @do] .

HhHo] B-TCPE M| HAPYHE AYA| Aol 53 HE ofyAqk AA oA 237 & == E4=2 4eA
AojA A Ul o]AEd A A} FalEe] AEE WEZ A HX]RE, Ui we] FaEo] 2 Zo] &
3 AAE w7x AgafFEA Esoh. (Lim JY, Donahue HJ. Cell sensing and response to micro— and

nanostructured surfaces produced by chemical and topographic patterning. Tissue engineering.
2007;13(8):1879-91.)
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WH'2} ) e vtadlEe] ZES A% X3 Zag XA OE F3MEe] EXsT. WHe W) A, B4
ol FX7F A Aof, AA, Az HF F3, dlsd, ofd EEHA &2 Aot 5 JAUY oY %
Ao A TAE vl lom AA o] Hd D HAH x4d g axEo] Q).

19413 FE3F#}F Whitlock’} X-ray diffractiong ©]-83}o] <13]9(phosphate rocks) <ol A] ),
S 7)d38larA}b, Frondele TCPE Whitlockited} ©o]& A %t}t. H]E FA| Whitlocke] WHAZ ZAAA+= A=

Mg o] Ca”'e 2 MBI BA o]PAW o] WAL o}H7A ALEH I gk,

ol whitlockitet = U 244 W w Aojo] AT Amz AHA Ak EH WHe] Ca/Pe] ML
oF 1.43:190d], HAPS] ZAJH]Ql 1.67:1RT} B-TCP2l =AWl 1.5:1e o 77k A4S 7HA3 lo] WHE HAP
woh B-ICPsh o FARE A S AT Qlvkn @ 4= 9lrh. E3 whitlockitest HAPO] 4@ FFo R AL4H]

A9 AR # mE Ao 24& $Re: Fel $ER AgSEy w4348 & vk,

SgelE BEa e 0 38 4Esb vnlstgsd, i Fdlel J1&elA HE | /4 Pdem Fs
Aol Ao FAT, o|F B wEz drd A ol gl AU, T 1w =
% sh Ao ol ueh Hol Wi FHL AWSE, AA| dehbs AW Faol -
Ak web gl el wheh Aol gE 249 9L Betel UF A4S B WHE AxT S ks

17} 9.

ozl dAg A9 A7) WHE AxRsHeE 45 dAZF HAP 54 AE=d ols dAe Wz =4 &
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Ao HEshs A dele] A del JESIIIET AAE A Fevhs EAE 7RI
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A7) 3(JP 4522549 Bl)2 JEZIlo|ES] A|ZWWHE MAISHAA, FAstdd 2 FAsel v 34,
AAFA2ZEF(CallP0) & 33k TS AAst Jdvk. a8y 9 A7 39 o3ts A9 Alxd IJEST)
olE9 £k % ZAAA FHErt 2T Bk ole}, A At o3te Afdw &8¥a I uigk 2
d HE& Hgst] diFANeR s AS H 999 A dE JEFIIO|EVF AGEHA fFevhe TA
£ 7Kt
HY7l e
=52
(E3]&3 0001) KR 10-2014-0020605 A
(E3]&3 0002) KR 10-2014-0020605 A
(E3]%3 0003) JP 4522549 Bl
(E3E3 0004) KR 10-2016-0080512 A
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£ sl BE 88 AEES0IE o] =5 ob ol S ndrowapatite, P)9] EHEL AT £ sl
HESstolE W so| =g Alolshrto| Eo] £GEe] AYPYS Az AT Heltt,

¥ ouge] B BAe Y] JESAE Ex 4] HESAE U so|=SAlclsteloEe] EFES AT
7] 913 Aoltk

A7 FEFII|ES Azl oA, AVl AE ol FEEIL sholEold it (calcium
hypochlorite), IEAa2bd% (calcium perchlorate), B.2WI38} ZF(calcium bromide), o}o]od3} Z&
(Calcium iodide), ZAAFZ#(calcium nitrate), 98Z%(Calcium chloride) oFA|EAFZ% (calcium acetate)
9 oj59 EFER o]Fo FolA Aud o el AY 5 Ut

A7 FEEFIESY Azl oA, 7] skl ol FEERL Hiibet v (nagnesium
perchlorate), H.ZW3lrl1Y)4(nagnesium bromide), 93} wl1id)$F(magnesium chloride), 3polid]s
(magnesium sulfide), ZA2F}1U]% (magnesium nitrate), oFAEAMIIY % (magnesium acetate) % 0|59 &
FEZ o]Fofzl FA AeE o= 3l AY F drt.
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A7 JEFII|ES Azl oA, d7] il FF N 2FZH¢F (calcium phosphate), w®IEFQIAMZ
calcium metaphosphate), <14FZHE (potassium phosphate), <€12Fo]9=2ZHE (Potassium dihydrogen phosphate),

Ol A} EH (Sodium  Phosphate), <lAFF=Ao|UEH (sodium  hydrogen phosphate), <A} 2u] 4 (magnesium
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2 9Ae 8 AU F Atk B odgel e Azel 49 47 L% Wslel s A% o AL
e FESTIEs agRor A £, 53] 2A9Y 8 FPAAE 95 4 wE o

Aal 7] AR A 12 A 24 A7 EQE AAEE A S vk 7] welel Qe A9 ~
% 9, A4 W SEF] QT FESAES AR & dvh.

71 FEEIIES Az oA, vl ZE ol TEEAL SlolEold At (calcium
hypochlorite), #9224 (calcium perchlorate), B2W38t Z¥F(calcium bromide), ©¢}e]odst Z4
(Calcium iodide), AAFZr#(calcium nitrate), G8Z%F(Calcium chloride) oFMEAFZ% (calcium acetate)
9 o]59 EFERE o]FoH FoA dud ol sl AY F Ut

el 47 Agole FEEAS AHLE A 4 Atk gadgd oes 49 Ae3H, faFHol
AR A WeS ekl £ Qg B ohet, 2 gole) Egshedl oA 43F $H BwdtE 9y
FABLEOL, g e 2 ol & FHEAd Ml

A71 FEZFIES] Aol oA, A7 mtadlg ol IwEEdS BPEAA U< (magnesium
perchlorate), H2ZWn}1U|4 (nagnesium bromide), B8+ wl1Ul% (magnesium chloride), #3nl1u]sF
(magnesium sulfide), AAM}1U]% (magnesium nitrate), SFHEAME}TIU|4E (magnesium acetate) 2 ©]E9 &
FER o] Fozl oA HEHE o= sl Y F Tt

B SHA 7] vlaudlE o2 FREES AsutavlEd] AY otk deetadlge gt e AE
A, HPEFAAAE kgl wk-e-g Yeld 4= S Byl ofyel, 7 &9 TgstEdl oA AdE FAH o
drests @ds 4 o, 538 A7) dAgmlaulEas AMgete A9 FAksetadlEelyd, 7 g mtadls
o] FFEdd H3t] JJEZFIIOIES A} FH|, ¢ ¢ FEo] A3 ol FHE KA "),

7] I EFTIO|ES Az SlojA, 7] il FaEAS A4 (calcium phosphate), WERIAFZE

H 1l
(calcium metaphosphate), 1AFZ-E (potassium phosphate), <14Fo]4=AZHg (Potassium dihydrogen phosphate),
CQIMM}E H (Sodium Phosphate), <IAFFEZ0|UEF (sodium hydrogen phosphate), 1AM} 1d] % (magnesium
phosphate), ¢l4Fa=4m} 14|45 (magnesium hydrogenphosphate) % ©o]E9] EFE R o]Fo|zl oA Aew of

v oshE o ZEshs A9 & Ao

2 S A 7] A3 Fdol ol 7] At FFEAL iAo EF (sodium hydrogen phosphate)$l A
d 4 vk 7] AR UERH oste AS dEd A3, d¥ITFAAE hgAl RS vERd
I S WAk oy}, 7§ EFslEdl glolA AEe FAHe] westE AT ¢ k. 53] AV At
ZoJUGEF] ofd thE QA FFEHEY 45 2AY d& A= A 23F vhgo] xdEA] Form,
2AdY H TAAA dAT ¢ 9 JAFAE e JESFIIEE AxT F glok. FAFSE QA
(phosphoric acid) 2 pg WA mg T2 IJEZJI0|EE Aaksls A AR A HYYE HojME= 4
S 443 = 9 JAPAAS THAE JESIIES AxT ¢ gus EAS /Y. wEq Q4kS AFgE)
A5 AdAos AdAoRE on v AR diF Aol Ebssitte EAE 7RIt B QAE s, W)
ElQlabA4,  A4ZE(potassium  phosphate), — AAbelFaZrE,  Ate]F AU ER (monobasic  sodium

M<rZmt 1 4 (magnesium hydrogenphosphate) Al A7)

phosphate), <12} 1u]4 (magnesium phosphate), <14
Ak} A JE o AR HYE dolAe UF Ax

JIJEFIIIES Az 5 Q.
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