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Abstract

p-cyclodextrin/hydroxyapatite was prepared by using calcium chloride (CaCl;) and phosphate
(H3PO04) as the resource of calcium and phosphorus, respectively. During the synthesis, NaOH was
used as pH adjusting agent to control the pH of the solution. Fourier transform infrared spectros-
cope (FT-IR), thermogravimetric analysis (TG) and scanning electron microscopy (SEM) were used
to characterize the product. The effects of the concentration of f-cyclodextrin on the size, compo-
sition and morphology of the product were investigated. The results showed that f-cyclodextrin
could significantly influence the composition and morphology of the product. With the increasing
of B-cyclodextrin concentration, the structure of the product grew from the initial random aggre-
gation to needle-like and rodlike structures. The reaction mechanism between -CD and HAP was
discussed on the basis of the special molecular structure of 8-CD and its self-assemble property.
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PSR (FIRR HAP) & AR Z M B T 1 E BTNy, 2 — A Tk O BEmAs 2, k2t
9 Cag(POL)s(OH),» 5 BLUF HIAEMIAR A HERIE Yo, e 5B T R BRI AL 3 G5 A 1] [2], & 2 1)
W AR 3] [4].

Fl& HAP [ AR ZH, Hen3tymie[s]. HORBHRI6]). ARIE7)%. BEERHEIRIE, MR
BRSNS (D RE LA i SRS A BRI 3 PR 37 LA )46 43 504 50 . B0 ~B5N 9 HAP B
TAATBETE T . M 20 HE22 30 R4 p-FRRIAS (B-CD) WAL B4, RIN B-CD Hi T EATERTRI 1 44
R A4, p-CD HERIVFZ ML, BN T4 A MER IR A, FHRESUE & I R
FIPER . 5 SCHRIS] [O1HE BB TR R, N B-CD, R K 4 TRk 1 2 1A ST A 454
ES HAP B K, M EAREIBS, WHEk. Bk, 3 LiEAei HAP RIS . A CIEH %
HAP (it B2 I B-CD, A it it 7 WIH IR 1F FIHLIE, $RTTITIE T -CD REER F=HKI LA . T 5A
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2. SLRERSY
2.1. K&

Z5kh: p-IAHIAS(B-CD, ZMr4l). CaCl, (0 #r4l). HaPO, (70 #74l). NaOH (Zr#ral). Tk ZEE (7 Hr
af)
2.2. PRI

%18 Ca/P = 1.67 [ LLBIECH] CaCl, Al HiPO, /KA F &7 #1 5% NaOH & AT HaPO, 7K
TR pH N 13; AR B f-CD (Fi&E 7050058 0%, 0.5%, 1%, 2%, 5%)IAF] ik HPO, R
W BEREVS AR 4 B-CDIHaPOL VR AR # 22 = el b, TR IR R D F FE28 H, 90°C 2648 R R R
R - CaCly W02 i I B FIRVR &b, HiFE B 5 hoe [ W25 o S5 e, Kk, BEvk, 78 90°C
THET 24 h, BFEE.
2.3. FEHPFRAE

K HT KBr 59248 F NLXUS-670 48 FLIH- 2545 27 S0 3 A4S AN [ S5 T 1) 46 B P2 03k 47 20 SN,
SREE Acm, RS 32, WK TEFE 4000 cm 1~400 cm ™t SEFH TG209 T1 #HE 44X (M [E NETZSCH
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A TN FEYHAT TG MK, FHE#EZE 20°C/min, % #H-900°C, ZAHH, SN Al,0s: K TM-1000
R T BB S I R T TS

3. XBERS S
3.1. p-CD iREX} p-CD/HAP & & 44 R B R2NH

B[S 1 ATRAE H, BT %K 7E 563 cm ', 604 cm ™, 960 cm '\ 1035 cm ', 1090 cm i HEL T POS
(R EHIRISIE[10] [11]. HHZE a 7F 3442.29 cm  #77E-OH MZEIRBIMIIE, I B-CD Ja, M fEiE
i B BRI A B AR, (H & BE%E B-CD ¥R Z RN A8 52 A8 55 (Hh £k b c) [9]. Bk b I ¢ 7F 2922 cm ™,
1384 cm™. 692 cm * B T -CH,- 3R ZhIE ; 7E 871 cm ™ A1 816 cm ™ M3t I C-H 4 FrI i 4125 i 3R )i
[ 7E 2360 cm ™ A2 AT HHIL BT, IX & B-CD 4 F Co i LI¥1-OH Fil Ca®* 1, Cofoi b C-H M 4iRzh 5|
ALMI[10]5 B-CD 1 f)-C-O-FIi4a TR s T IR BER: T Ca® i R AEAIFS, H 1230 cm " B3 %] 1195 cm ™!
Ab[12]; 1%k a 630 cm ™ A HELIY-OH (ST ARSI LE 2k b A1 ¢ i 2k, X2 B-CD J&, p-CD
({1-OH I Ca™ Kk Az IR BT B HAP I RRAZ AT st TR AR /N 25 TR A 45 -OH IR 5052 3145 [T FHLAS O 45 51 o il 2%
a. by c 7F 1399~1461 cm " H I (¥ COZ RFAEEH;, A& COZ b N MK A7 4544 (1 L BhR s, T &5 A
11 HAP 354y PO #li/b & COZ B, IX /& T-78 HAP [T st 2 i 2= S i AL B EE N HAP 45
A GIRI[LL], H& BP0 a] BEAFEE R ER SR I A P . AL AME B R o dr el LUE 24 B-CD AT
BlESAE T, Cofr B LR TILI-OH B 55 Ca®* 44, o HAP ISl 0 [13]-[15], &M -CD 1
HAP 5.

3.2. f-CD ¥REEX -CD/HAP E &I EERIR IR

P 2 BT, AN 0 B-CD =4 (1 2% a) 7E % 5—100°C . 100°C~300°C 1 700°C~800°CH =X 5. L &,
100°C LA R 72 P2 Bt 7K 26 & 51 2 1), 100°C~300°C & =4 2k 2 45 fh K i) < ., 700°C~800°C ) 4% # /2 HAP
AN 32 A FH 2R 25 B A% K 23 il R A T S BUK[16]0 8] 2 g 2P 1) =P (th 42 b A c) 2k =
AN B-CD K= #(ith £k a)73 7l & 0.6%A1 1%, Jir LRI EAE =4 b # ¢ & A #4r p-CD. &l 3 1]
DAE HBES B-CD IRERIIE R, (e b 1 c)7E 700°C~800°C HH T HAP 2% 2% il 7K 51 L 11 2K 7 26 ok
N, SN B-CD 14K F 5%, £ 5 78 700°C~800°C i1 T HAP g 7 i S B RN 0, B g-CD
(N BT DASRE s R Sl 2K A 1) FA AR

3.3. f-CD JREX} p-CD/HAP E&MIREHIREIE

mE 4 FTLAEH, AN -CD B =¥ TEHE K (a), BEE B-CD WEE MM INAZ stk (b), &
HIE R, d), PSRN 2 —HBRIR G5 (e) e ZEAINN B-CD I, HHEAVIEEEAE R HAP, 153
=2 C A R 1): 0.5%01) B-CD S4M N IE I NENIRZE R, B-CD WJE N 1% bR FIHE IR 25 44 [ b
FAAE: SIGINE] 20%0T, SRR BB S HIBIREE ) 32 5%, =4 s &) iR IR 5
o X0 TR EEH B-CD 407 LI Cofr B FHI-OH #5645 & Ca®* [13]-[15],  H1T Hafar (i AH . 1F H]
71, FAEREKER PO M OH 1, fliff g-CD 4 FHIAMNEER) Ca®*. POS Al OH KA I A H i Al
RZ, HAP B IF HA K. 24 p-CD IR K, A-CD 20 TAE/K W b vl LI I 2> 7 2 18l A AR o
e A K, A5 HAP W B-CD o FREENMAEK[L7], ARITEARIER, HREHRGH
IP=4; 24 p-CD IR FEARSE NI, F ik N f-CD Ko Tt Cofr B EE A1 Ca¥ fER A F k4
HHEAT N, Ca” FIAHIARMG 2% AT I B-CD K4r T4k _EHI-OH S5 5T HAP [T, e A5 34 50
HAR S5 K1) B-CDIHAP E 4540
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Figure 1. FT-IR spectra of the products with the existence of 5-CD at different concentrations (From top to bot-
tom: a: 0%, b: 1%, c: 5%)
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Figure 2. TG image of the products with the existence of -CD at different concentrations (a: 0%, b: 1%, c: 5%)
E 2. TN[E p-CD KEF M THIE =489 TG El(a: 0%, b: 1%, c: 5%)

Figure 3. DTG image of the products with the existence of 5-CD at different concentrations (a: 0%, b: 1%, c: 5%)
[ 3. I[E p-CD iREF A4 T #1541 DTG E(a: 0%, b: 1%, c: 5%)
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Figure 4. SEM image of the products with the existence of 5-CD at different concentrations (a: 0,
b: 0.5%, c: 1%, d: 2%, e: 5%)

4. A[E) p-CD iRk E & T HI15 224080 SEM [E(a: 0, b: 0.5%, c: 1%, d: 2%, e: 5%)
4. 5

BHUEER AT LA HAP [T RCE — E dEmIfER, @i inA p-CD ml L% HAP d A A4 K ad 72,
13BN ETESR A =4 o il i 2L AN 434 f B S IR 45 R mT LA RH B-CD 7ER M 2644 T Co hr & F1J-OH
HoeLhr Ca¥, R HAP [ AL 5, SRJG HAP Iy -CD H AL/ T KB4k K, Fli% p-CD K
FERIIER, il & 0= 418 B LA R AR A IR . BRR4ER, BTLL B-CD 7 F IR R 45 M AR FE X HAP
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