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ABSTRACT

A biomimetic coating of hydroxyapatite (HA) was prepared on aluminium substrate by
microarc oxidation (MAQO) and hydrothermal treatment. The MAO method was suitable for
aluminium substrate to form a ceramic coating in electrolytes of glycerophosphate (S-GP) and
calcium acetate monohydrate (CA). The thin film with a CalP ratio equivalent to hydroxyapatite
was abtained when final voltage and current density were 330 V and 0.018 Alcm?® in electrolyte
containing 0.06 (B-GP) and 0.25 M (CA). The thicker film of HA was formed on the surface of

film obtained by MAO after hydrothermal treatment.

- MO PAU

Viéc ché€ tao cac mang sinh hoc trén cic vat
liéu tro ngay cang c¢6 vai trd quan trong nham
cai thién tinh chat tuong thich sinh hoc cta céc
chi tiét ghép trong phau thuat xuong. Cic vat
liéu nhu thép khong gi, hop kim nhom hoéc hop
kim titan thuong dugc st dung ché tao cic chi
tiét ghép xuwong cho cdc vi tri can chiu luc nhu
xuong hong, xuong khép g6i. Tuy nhién bé mat
clia cac vat liéu nay khong c6 tinh tuong thich
sinh hoc vi vay lam xuat hién sy ngan cach giita
chi tiét ghép, va cdc mo séng cua co thé.

Su ngan cdch nay lam cho céc chi tiét ghép
duoc gitt 16ng 1éo trong co thé gay khé khan cho
hoat dong ctia cac bénh nhan duge ghép xuong.
Phuong phép tao mang sinh hoc HA diu tién
dugc ap dung 1a phuong phap bay hoi plasma [1
- 3]. Tuy nhién phuong phdp nay c6 nhugc diém
la d0 bam cua mang sinh hoc vao vat liéu 16t
khong dam bdo. Nhuoc diém thit hai 1a mang
sinh hoc c6 thanh phan khong 6n dinh. Mot s6
phuong phép vat 1y hién dai hon nhu Phun xa tr
truong [4], phuong phap bay hoi laze [5] duoc
dp dung dé khic phuc cdc nhuoc diém cla

phuong phdp plasma. Cac phuong phdp vat 1y su
dung cdc hé thong thiét bi phiic tap, dit tién do
d6 gid thanh cdc mang sinh hoc cao. Pé ha gid
thanh, nguoi ta tng dung mot s6 phuong phép
Hod hoc véi hé thiét bi don gian hon nhu
phuong phap sol-gel [6 - 8], phuong phap dién
hod [9, 10] dé ché tao mang sinh hoc HA. O
Viét Nam, phuong phép dién hod dugc tng dung
lan du tién tai Vién cong nghé Xa hiém [11] dé
ch& tao mang HA. Mang sinh hoc ch€ tao theo
phuong phdp dién héa c6 vi cau tric tinh thé HA
dang hat véi kich thudc tinh thé trung binh 50
nm. L6p két tha dong déu, x6p dé dang cho su
phét trién cdc mo clia co thé séng trén bé mat
16p. Tuy nhién do bam cua mang HA vao vat
liéu nén chua t6t. DE cai thién do bam clia mang
sinh hoc vao vat liéu 16t, ching t6i da tién hanh
nghién ciu ché tao mang HA theo phuong phép
oxy hoé bang dong anot sau d6 thuc hién qué
trinh thuy nhiét bién tinh mang t6 hop c6 hoat
tinh sinh hoc.

II - THUC NGHIEM

1. Dung cu, hoa chat
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Thiét bi dé thuc hién qua anot hoa 1a mot
bo chuyén déi dién 4p tir xoay chiéu sang mot
chiéu véi dién 4p thay déi lién tuc tr 0 - 500 V.
Dién cuc nghién ctu 1a kim loai platin 14 sao
cho dién tich catot 16n gdp 2 - 3 14n anot.

Dung dich chét dién gidi c6 thanh phan 1a {8 -
glyxero phosphat 0,06 M va canxi axetat 0,025 M.
2. Phuong phap danh gia chat lugng mang

sinh hoc

- Kinh hién vi dién tir quét JEOL-JSM 5410
dién th€ gia toc tir 0,5 - 30 KV, do phong dai t6i
da 200.000 lan.

- Nhiéu xa tia X ctia Hang SIEMENS kiéu
D5005 va Dy Advance Brucker, bic xa k& CuK,,
c6 A= 1,54 A, toc do quét 3,6°/phiit géc quét 20
tir 20° dén 60°.

11 - KET QUA VA THAO LUAN

1. Qua trinh oxi hoa bang dong vi hoé quang
anot
Khi dién cuc nhom hoac hgp kim nhéom bi
phan cuc anot tai gia tri dién ap phan cuc chua
16n, bé mat dién cuc nhom bi thu dong theo

Hinh 1: Anh SEM bé mit dién cuc

Khi phan tich thanh phan 16p oxit dugc hinh
thanh do qud trinh oxi hod bing dong vi ho
quang, ching ta thdy rang vé mat hod hoc, thanh
phan 16p nay ngoai nhom oxit con ¢6 cic hop
chat cua canxi phot phat. Tuy nhién khi khao sét
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sau MAO & céc dién ap khac nhau

phan ung sau:
2Al + 60H - 6e = Al,0; + 3H,0

L6p nhom oxit bao 1ay dién cuc, su dan dién
chi xdy ra tai mot s6 chd vi vay dién tich thuc
clia qud trinh trao doi dong chi con chiém ty lé
rat nho so vé6i dién tich biéu kién. Tiép tuc ting
dién 4p t6i hang 100 von, khi d6 dién dp phan cuc
tai chd trao d6i dong ting dot ngot lam xuat
hién cdc dong ho quang dé giam 4p tai chd.
Dong hé quang nhu hoa ca, hoa cai xay ra tai
mot s6 diém. Tai day nhiét do tang lén hang
nghin do lam cho céc oxit bi chay 1ong bit kin
cdc mao quan phéng dién. Hién tuong nay lai
lam gidm bét su phan cuc tai ché do d6 hod
quang dién bi dap tit, 16p oxit chdy léng bi
ngudi dot ngot dong khit lai. Su trao déi dong
tai day chdm duat. Hién tugng phéng dién hoa ca
hoa cai dugc goi 1a hiéu tng anot. Hiéu tng anot
chdm dit & chd nay thi ngay lap tic lai xay ra &
chd khéc. Qud trinh phéng dién ho quang, néng
chdy - nguoi néng chay xdy ra lién tuc tir diém
nly qua diém khdc do dé bé mat dién cuc bi su
si. Muc do su si phu thudc vao dién dp dat vao
dién cuc. Hinh (1) minh hoa trang thdi bé mat
cta dién cuc tuong Ung véi cdc gia tri dién ap
150 V, 200 V, 250 V va 300 V.

10 pn

phé Ronghen ctia cht bot nay chiing ta khong
tim dugc cac Pic dac trung cho tinh thé cua cac
hop chét cta canxi phot phat. Sy mau thuén nay
chi c6 thé gidi thich ring trong diéu kién oxi hod
vi hé quang, cdc hop chét can xi phot phét ton



tai & dang vo dinh hinh. Mat khdc ciing c6 thé
quan sit dugc cdc hd tao ra sy phéng dién ho
quang cang sau khi dién dp phan cuc cang 16n.

2. Thuy nhiét phan mang oxit to hop ALO;

Tién hanh thuy nhiét phan mang t6 hogp
trong thiét bi autoclave tai nhiét do 200°C. Dién
cuc t6 hgp dugc dat trong coc thily nhiét phan
dung nuéc pH = 11,5 (dung dung dich 0,1 N
NaOH dé diéu chinh pH). Thoi gian thuy nhiét
phéan kéo dai trong 12 gio. Sau qué trinh thuy
nhiét, quan sét ti€t dién cédt ngang dién cuc,
chiing ta thay hién tuong tich 16p. Lép ngoai
cung la 16p caxi phot phdt, 16p gitta 1a 16p AL O;
va 16p trong cung 1a 16p nhom nguyén chat.

Hinh 2 minh hoa su tdch 16p cua dién cuc sau
qud trinh thuy nhiét phan. Quan sat anh bé mat
dién cuc (hinh 3) sau khi thity nhiét phan, ching
ta thdy rd mic do san sti bi giam, mot 16p canxi
photphat duoc tao ra bdm chéc trén nén sin sui
clia bé mat MAO.

3. Co ché su hinh thanh 16p HA do qua trinh
thiy nhiét phan

Ti€n hanh hoa tan dién cuc trong dung
dich NaOH 2 N tai 60°C trong 4 gio chdng ta
thu dugc chit bot khong tan, sdy kho chét
khong tan, tién hanh phan tich phé Rongen.
Hinh 4 minh hoa phé d6 Ronghen ctia chat
bot thu dugc.

Hinh 3: Anh SEM bé mat dién cuc sau
thily nhiét phan
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Hinh 4: Phé dé nhiéu xa tia X bot HA

Tir hinh 2 ching ta thdy rd hién tugng phan  qud trinh phan 16p nhu sau. Nhu di phan tich

16p sau khi xtt Iy thuy nhiét tai 200°C trong 12
gi0. Chiing ta c6 thé gidi thich nguyén nhan cla

trong phan trén khi oxi hod béing dong vi hé
quang trong 16p nhom oxit g6 ghé ton tai cdc
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hop chét canxi phot phat du6i dang vo dinh hinh
nhu cdc nhan canxi photphat. Khi thuy nhiét
phan, mat ngoai cta I6p oxit ti€p xtc véi cic
phan tir nude, diéu kién thuy nhiét 1am thuan 1¢i
cho su hinh thanh lién két kiéu Al-OH. Nhém
lién két nay giit vai trdo hoat dong nhu chét xidc
tdc d€ cdc nhan canxi phot phét ton tai & cic vi
tri sau trong 16p nhom oxit khuéch tdn ra bé mat
noi ¢6 nhiéu nhém Al-OH. Tai day cdc nhan
canxi phot phat két tinh lai thanh mang
hydroxyapatit 12 mang bén ving trong moi
trudng pH > 9. Phé d6 Ronghen trén hinh 4 da
minh chitng mot cach rd rang cho gia thiét nay.
Nhu vay trong thoi gian thiy nhiét da xay ra 2
quaé trinh:

- Hinh thanh cdc nhém Al-OH trén bé mat
16p nhom oxit go ghé.

~ < < z 3- N .
- Khuéch tian cidc nhém PO,  va cation

canxi hodc ca cdc nhan canxi photphat tir sau
trong 16p oxit ra bé mat. Véi su xiic tic cla
nhém Al - OH céc hop chat 6n dinh giita canxi
va phot phat la hydroxyapatite dd@ dugc hinh
thanh. Diéu kién thuy nhiét phan 1a diéu kién
dong hoc phit hgp dé nhan dugc hau nhu 100%
la cac hop chit cua HA. Mang sinh hoc HA nhu
minh hoa & hinh (3) 12 mang c6 két cdu bé mat
doéng déu, c6 do bam t6t hon mang dugc tao
thanh trén bé mat nhan ctia phuong phap CD.

IV - KET LUAN

Mang sinh hoc hydroxyapatit dugc hinh
thanh sau khi thily phan mang, c6 hai vu diém
nd6i bat do 1a:

- Mang duoc bam chéc vao nhitng gai nhom
oxit, cdc gai ndy dugc cim sau vao nén nhom do
hién tuong phéng dién vi hdé quang. Ca mang
HA va mang nhom oxit vira duoc giit chic lai
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vita x6p thuan loi cho su phat trién clia cic mo
song cua t&€ bao co thé 1am cho lién két giita t&
bao song va chi tiét ghép phat trién than thién va
chat ché.

- Mang sinh hoc dugc hinh thanh bdi cic
hop chéat hydroxyapatite c6 vi cdu tric vé6i kich
thu6c tinh thé dong déu. Cong trinh duogc thuc
hién bang kinh phi ctia chuong trinh NCCB cap
Nha nuéc.
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