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ABSTRACT 

The ethanol - based sol-gel method was used for synthesis of nanocrystalline hydroxyapatite. 
The HA coating has been prepared on alumina ceramic substrate by dipping into ethanol sol-gel 
suspension ofCa(NOj).4H20 and (NH_,)2 HPO4. To achieve better biocompatibility and excellent 
mechanical performance of prostheses, HA coating is often fabricated on surface of bone 
substitute implant. 

I - MO D A U 

Nhu da bill gd'm sinh hgc hydroxyapatite cd 
tfnh tuang thfch sinh hgc tuyet vdi bdi vi thanh 
phin hda hgc va vi ciu true eiia hgp chat nay 
tuang tu thinh phin vo ea trong md cimg ciia 
xuong. Tuy nhien do dd bin ca hgc ciia gd'm 
HA kem xa so vdi xuang ngudi, ngudi ta phai sir 
dung cic vat lieu tra vl sinh hgc nhung chiu lire 
td't nhu hgp kim titani, gd'm alumina, thep khdng 
gi de chi tao cac ehi tilt ghep xuang chiu lire. 
Mat khac lai cin thiit tao cho bl mat cac vat 
lieu tro cd dugc tfnh chit tuang thfch sinh 
hgc. Mang sinh hgc HA dugc che tao chfnh 
la muc dfeh dl cai thien chit lugng cac vat 
lieu thay th i xuang. Mang sinh hgc cd thi 
dugc ch i tao tir cac phuang phap vat ly, tuy 
nhien trong thdi gian gin day cac phuang 
phap hda hgc dugc sir dung phd bien. 

Phucmg phap dugc sir dung nhilu la phucmg 
phap dien hda [1 - 5], phuang phap tiep theo la 
phuang phap sol-gel [ 6 - 8 ] . Trong cdng trinh 
[9], chiing tdi da thdng bao kit qua nghien ciiu 
che tao mang hoai hda sinh hgc bing phucmg 
phap sol-gel trong cic mdi trudng metanol, 
etanol va xitrie - etylenglycol vdi cac tiln chit 
la Ca(N03)2. 4H2O va H3PO4. Tuy nhien true 

tie'p bing phucmg phap sol-gel vdi 2 tiln chit 
tren chiing tdi ehi thu dugc mang canxi phot 
phat cd thanh phin tu 5 din 35% la HA, phin 
cdn lai la cac thanh phan khac ciia phot phat 
canxi. Dl dugc mang sinh hgc vdi gin 100% 
HA, chiing toi phai thuc hien phep chuyin hda 
hda hgc trong 50 gid [9]. 

Trong cdng trinh nay chiing tdi gidi thieu 
cac kit qua nghien ciiu true tiep tao mang HA 
tren d l alumina vdi cac tiln chat la Ca(N03)2. 
4H2O vi (NH4)2 HPO4 trong mdi trudng 
etanol. 

11 - THUC NGHIEM 

1. Phuofng phap tao huyen phii sol-gel 

Chuan bi dung dich 0,5 M Ca(N03)2.4H20, 
0,5 M (NH4)2 HPO4 vdi dung mdi etanol tuyet 
ddi. Binh tdng hgp dugc dat tren bip dien tu 
ddng giii nhiet do tai 85°C, dilu chinh pH ciia 
dung dich phan iing den gia tri pH = 10,5 bang 
dung dich Ca(0H)2. Binh phan iimg cd he hdi 
luu ngung tu nhd dng sinh ban lam nguoi bang 
nudc, cin khuiy cd khdp mim canh khua) bang 
thuy tinh. Thai gian phan iing dugc duy tri tir 4-
5 gid. 
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2. Tao gel va xu ly nhiet 

D l gdm alumina sau khi da xir ly bl mat 
dugc nhiing vao huyin phii sol-gel. Siy ldp 
nhiing d 150''C trong 20 phiit, d l ngudi miu vl 
nhiet do phdng tiep tuc nhiing - siy - lam ngudi 
sau 10 lin lap lai. Tien hanh thieu ket mang gel 
tai cac nhiet do khac nhau 500"C, 700°C, 
1200°C. Td'c do nang nhiet tir nhiet do phdng 
din 400°C (giai' doan I) l i 507gid. td'c do nang 
nhiet dugc tang gip ddi sau giai doan I. Thdi 
gian giir nhiet d cac nhiet do tren la 1 gid. 

3. Thiet bi danh gia chat luong mang 

• Phan tich thanh phin Ca/p bing ICP - MS 

• Danh gia hinh thai hgc ming HA bing 
chup anh SEM. 

• Phan tich nhilu xa tia X, cac miu bdt tao 
ra tir huyen phii sol-gel sau tdng hgp tai 85°C va 
miu cac mang sau thieu kit d cac nhiet do 
500°C, 700°Cva 1200°C. 

Ill - KET QUA VA T H A O LUAN 

1. Caiu triic tinh the mang canxi photphat 

Quan sit phd dd miu (a) chiing ta cd the 
thiy ring, chi xuit hien 2 pic d do cao khdng 
dang kl so vdi nin, dilu dd chiing td mat do 
tinh the rit thap. Pic thii: nhat tucmg irng vdi mat 
002 tai 20 bing 26°, pic thii hai tucmg irng vdi 
mat 112 tai 20 gin bing 32°. Ca hai pic diu cd 
do rdng kha ldn, cd nghla rang tinh the tucmg 
dng vdi 2 pie diu cd kich thudc rit nhd. Khi ap 
dung cdng thirc gin diing ciia Scherrer [10] 
chiing ta cd the tfnh dugc tinh the HA cd kfch 
thudc gin 2 nm. V. D. Hoawen [11] ciing tdng 
hgp dugc tinh the cd kfch thudc mot vai nm khi 
sir dung cac chit hiiu ca trg phat trien tinh the. 

Quan sat phd dd (b) cd thi nhan thiy ring 
trong dilu kien thieu kit d 500°C, bdt tao dugc 
da cd cac tinh the cic mat phing tinh thi khac, 
do cao ciia cac pic chua tach khdi nin dang ke, 
chirng td him lugng tinh the cdn thip. Do rgng 
ciia 2 pic dac trung tai mat 002 vi 112 diu ldn, 
chirng td kich thudc tinh thi khi dd vin cdn nhd. 
Tir do rdng ciia phd miu b tfnh dugc kfch thudc 
tinh the gin bing 5 nm. 

Quan sit phd dd C va phd dd miu bdt d 
chiing ta thiy ring, nhiet do xir ly cang cao thi 
do rgng pic cang thu hep, dilu dd cd nghla rang 
kfch thudc tinh the cang tang din. Tir do rdng 
cua pic tai mat 002 tuang irng 20 gin bing 26° 
tfnh dugc kfch thudc tinh the ddi vdi miu bdt dugc 
xir ly tai 1200''Cli50 nm. 
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Hinh 1: Anh nhieu xa tia X cac miu bdt HA 

Mat khac cung cd nhan xet ring hiu nhu rat 
khd phat hien cic pic la ngoai cie pic dac trung 
cho tinh the HA. Quan sit that ty my thiy pic 
tucmg iing vdi hgp chat TCP tai 20 gin bing 
29''C chi cd do cao nhd. Dilu dd chiing td khi xir 
ly nhiet din 1200°C, mang sinh hgc thu dugc vin 
chii ylu li ming HA. 

2. Phan tich ty le Ca/P cua cac m i u 

Khdng cd dilu kien xac dinh thanh phin hda 
hgc ciia 4 miu bdt, chiing tdi chi xac dinh ty le 
Ca/P ciia 4 miu bot. 

Bdng 1: ty sd Ca/P ciia cac miu bdt dugc phan 
tfch theo phuang phap ICPP - MS 

Miu 
Ca/P 

a 

1,635 

b 

1,653 

c 
1,670 

d 

1,668 

Ty sd Ca/P tir a den d tuang iing vdi cic miu 
bdt duac thieu kit d cac uhiet do 500°C, dOO^C, 
700°Cva 1200°C. 

Tu bing 1 thiy ring cac miu tir a-c cd xu 
hudng tien din din ty sd Ca/P = 1,67 khi nhiet 
do thieu kit tang tir 500°C - 700"C. 

726 



Khi nhiet do thieu kit dat 1200°C mdt phin 
HA bi chuyen vl pha TCP vi vay ty sd Ca/P bi 
giam khdng dang ke. Gian dd nhilu xa tia X ciia 
bdt xir ly tai 1200°C cung xac nhan dilu nay. Do 
cao ciia cic pic khdng dac trung cho tinh the 
HA rit nhd dilu dd chirng td phin tram chii ylu 
ciia mang sinh hgc dugc thieu ket tai nhiet do 
1200°C vin la mang HA. Theo Raynaud [12] tai 
1200°C HA bi phan hiiy mot phin thinh tricanxi 
phdt phat theo phan ti'ng sau Ca,o(P04)5(OH)2 -^ 
2Ca3(P04)2 -I- Ca4P20, -i- H2O. 

Ty so Ca/P bi giim mot phin khi thieu kit 
mang HA tdng hgp bing phucmg phap sol-gel d 
nhiet do 1200°C cd the giai thfch ring tai nhiet 
do nay mang HA bit diu bi chuyin pha mot 
phin sang tricanxi phot phat. Cd mdt sd tai lieu 

khac [13] thdng bao ring khi thieu kit tdi 
1400°C thi HA cd thi bi chuyen mdt phin vl 
pha oxyapatit. 

3. Hinh thai hpc cac mang thieu ket d cac 
nhiet do khac nhau 

Quan sat anh SEM cac mang sinh hgc thieu 
kit tai nhiet do 500°C, 70C°C va 1200°C tuang 
irng eae hinh 2a, 2b va 2c chiing ta cd nhan xet 
ring anh 2C cho hinh anh hinh thai hgc cd miic 
do hoan thien bl mat tdt nhat. Dii ring niu xet 
theo sir phii hgp ciia ty so Ca/P thi cd le mang 
dugc xir ly tai 700°C se cho kit qua td't hem. Khi 
xem xet c i phd dd Romghen va quan sat anh 
SEM chiing ta cd the kit luan rang mang HA 
dugc xir ly nhiet 1200"C sau 1 gid se cho mang 
sinh hoc cd chit lucmg td't nhit. 

(a) (b) (c) 
Hinh 2: Anh SEM cac mang sinh hgc sau xir ly nhiet 

a. Nhiet do Ihieu ke'l tai 500"C, b. Nhiet do thieu ket tai 700"C, c. Nhiet dp thieu ket lai 1200'C 

IV - KET LUAN 

Chiing tdi da tao dugc true tilp mang sinh 
hgc hydroxyapatite bing phucmg phap sol-gel 
trong mdi trudng etanol vdi cac ky thuat dugc 
trinh bay chi tilt trong cdng trinh d phin tren. 
Mang HA chi tao dugc cd kfch thudc tinh the 
50nm, cd thanh phan gin nhu 100% la HA, 
cac hat tinh the phan bd ddng diu dii xdp de 
cac md eiia t l bao xuang ed thi phat trien 
trin bl mat chi til l . 

Cong trinh dugc thiic hien hdng kinh phi ciui 
Chuong trinh nghien cihi co bdn cdp Nhd nddc. 
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