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Tom tit

Bai nay trinh bay vé nhitng két qua nghién ciru, san xudt va iing dung cdc kim logi va hop kim

trong nha khoa noi riéng va nganh y noi chung.

Cdc phan muc cia bdo cdo dién dat mét sé phicong phdp co ban nhdt cia qud trinh nghién ciru

ché tao va iing dung kim loai va hop kim y sinh.

Hop kim y sinh khong chi cé kha ning immg dung trong nha khoa, ma con c6 thé sir dung trong

chinh hinh xwong dang dwrge phat trién c6 hiéu qua. Pdc biét la titan; kim loai c6 trong lwong riéng thap

chi bang nira niken, c6 do bén an mon cao, do bén co va do bén sinh hoc cao, lai khong co tir tinh nén

diege sir dung nhiéu trong chan thieong chinh hinh xwong.

Cdc hop kimNi-Cr, Ni-Ti, Ti-Al-V, Co-Cr da dwoc nghién cuu dwa ra cac két qua da duoc ung

dung va trinh bay trong bao cdo nay.

Tir khéa: Hop kim nha khoa, Ung dung y sinh, B¢ bén an mon, B bén sinh hoc, Chan thirong chinh

hinh xuong

1. Mé dau

Vit liéu y sinh dugc loai nguoi sir dung da
hon 4000 ndam. Nguoi Ai Cap va La Ma ¢b dai da
ding soi vai dé khau vé vét thuong, ding vang va
sat dé boc va vit rang, thé nhung thoi d6 ho hiéu
biét rat it vé tuong tac y sinh nhu in mon, 6xy hoa
céac kim loai va hop kim cua md, md, mau... Sau
chién tranh thé gi6i II con ngudi da hiéu biét nhidu
vé co thé nguoi, vé& phiu thuat chinh hinh, vé cdy
ghép va cac tic dong, phan tng sinh hoc giira vat
lidu ciy ghép véi co thé séng con ngudi.

Vit li¢u y sinh 1a v6 cung quan trong, nd
ton tai mii v6i loai nguoi. Con ngudi tir khi sinh
ra, 16n 1én d2 tudn tha mot vong doi khong thé
thiéu duoc vat liéu y sinh hay noéi cach khac vat
lidu y sinh ludn sdng ciing con ngudi. Khong chi
thuéc udng khi phong ngira, 6m dau, ma hang
ngay khong it nguoi phai mang vong titan 6n ap,
bac danh gié v.v., d6 1a cac hop kim y sinh. Day
chi 14 céc hop kim y sinh trén co thé, con trong co
thé nhu van tim, kim loai va hop kim trong tuy,
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nep ga, vit, bo cac xwong giy dén vit bao vé ring
bang cac hop kim cho thiy nhu ciu hgp kim y sinh
la rong 16n.

Con ngudi gia yéu, dm dau, ngudi tré tai
nan, thuong tat chién tranh, tat ca déu can co vat
liéu y sinh vit xuong giy v&, boé nep lai da cho
thdy tinh can thiét cua vat lidu y sinh.

Qué trinh &n mon hop kim ciy ghép xay ra
giita vat cdy ghép véi mau, mudi, chlor, protein,
axit amin. Nudc trong co thé ngudi gdm cé céac
anion CI, PO4*.... va cic cation Na*, K", Ca’,
Mg"...ctia chat hitu co c6 trong luong phén tir thip
quan hé véi cac thanh phan polyme c6 trong luong
phén tir cao hoa tan 6xy. N6 s€ xay ra phan Gng an
mon giita cac phan tir sinh hoc véi hop kim ciy
ghép va san pham 13 cic phan tng anot va catot.
Protein c6 thé rang budc dinh bdm véi ion kim loai
va chuyén chiing tir bé mat vat cdy dé tao ra 16p an
mon bé mat qua cac cation. Protein s& bi hip phu
1én bé mit 1am giam khuyéch tan 6xy ¢ ving nhat
dinh va giy ra phan ing an mon & d6. Con Hydro
thi tao phan ing catot manh, gdy dn mon nhu mot
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chit (rc ché. Sy c6 mat cua vi khuén cling lam
manh 1én dn mon béi hidp phu H, c6 mat trong
vaxin cia vét cdy ghép. Viéc thay ddi gia tri pH
cling anh huéng dén téc d6 an mon. ..

Tir nhitng hiéu biét vé twong tic y sinh va
tac dong 1am sang trén, ngay nay khép thé gisi cac
nha khoa hoc da tim ra hang loat kim loai va hop
kim dwa vao co thé nguoi. Hop kim nay dugc tim
ra thi hop kim khac lai thay thé tot hon va ctr thé
ngdy mot mdi nhitng hop kim y sinh dugc phat
trién di cung véi nhitng sang ché; dén nhimg séng
ché méi hon va chiic chén s& c6 nhimng phat minh
sang ché vi dai.

Thi truong vat liéu y sinh trén thé gisi hang
nam khoéang 24 ty USD, trong d6 phuc hinh rang
va cac nhu ciu nha khoa khac chiém khoang 55%
tong s nay.

Bai nay la nhimg dan liéu va tap hop nhan
biét, phan tich danh gia vé cac kim loai, hop kim y
sinh cua thé giéi va Viét Nam di thanh cong dé
mong dugc dong gép vao dinh hudng nghién ciru
phat trién vat liéu y sinh & Viét Nam.

ISBN 2354-0575

2. Hop kim y sinh trong ky thuit nha khoa
phuc hinh rang
2.1. Vang va hop kim vang

Vang nguyén chat 1 vang 24 k.

Hop kim vang theo ISO dugc chia lam 2
nhom chinh véi 75%Au + 25%Pt

va 25%-75%Au + Pt. Hop kim vang c6 céac
hé sau:

- Au-Cu-Pt-Pd, c6 d6 cing va do bén cao

- Au-Cu, khong gidi han d§ hoa tan va kha
nang bién do (<15%)

- Au-Ag , giam bién do, ting do déo va do
rén

- Au-Pt, cac tinh thé tron 14n, khong giGi
han do hoa tan cua Pt va Pd...

Vang va hogp kim vang co tinh bén an
mon hda va mai mon cao, c¢6 kha ning gia cong
bién dang nguéi tot. Hop kim khoang 75%Au tirc
1a vang 18 kara, c6 d6 bén va do cing cao hon,
nhiét do chay thap hon, co nhiing tinh ning vat
liéu wu viét hon.

Céc hinh anh vé st dung vang va hop kim
vang trong nha khoa.

Hinh 2.1. Cdc mdo, cau, ham khung rang sit bang vang va hop kim vang

2.2. Hop kim ciia bac - amalgam

Hop kim amalgam la hop kim cia bac Ag
¢6 thanh phin < 65%Ag, > 29%Sn (Hop kim c6
tinh dan no thap), véi >6%Cu (46 dan né ting, Zn
(do ri-ZnO) va Hg.
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Ddc tinh sinh hoc ciia amalgam
Nho c¢6 ham lugng Cu cao trong amalgam
da khong 1am bdc hoi thay ngan khi lip miu vao
ring gy nguy hai cho bac sy nha khoa.Do d6 bén
sinh hoc cta Cu cao di khéng ché phan tmg an
mon nudu rang.
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Hinh 2.2. Amalgam dwoc cdy trén ring

2.3. Hop kim coban
2.3.1. Hop kim Co-Cr

Coban la kim loai c6 d6 ctiing va do bén cao
hon mot s6 thép (d6 bén kéo 210 GPa va ubn 183
GPa). Nhiét d6 nong chay khoang 1495°C. Coban
12 kim loai tir tinh (dén 1000°C). Nhiét d6 hoa hoi
khoang 3100°C.

Hinh 2.3. Phan iing chuyén héa peritectic trong amalgam

Hop kim cua coban st dung trong nha khoa
phuc hinh rang 1a Co-Cr. Pay la hgp kim c6 cac
dic tinh sinh hoc 6n dinh cao, tinh cong nghé¢ va
tinh gia cong va bén dn mon tét. Trong nha khoa
hop kim thuong dwoc st dung 1am mii, ciu ring
su.

Hinh 2.4. Hop kim coban (Co-Cr) sir dung ché tic cdc cau, mii rdng sir

Céc hop kim ctia coban c6 céac loai phd bién
sau: Wirobond C, Wiron 99, Modiral S, Biral 2000
H, V-Alloy 1I, V-Alloy FG, Keralloy ECO,
Keralloy KB, Keralloy FG, Heraenium CE,
Heraenium EH.

T00pm Co Kl To0um

-Co -Cr

Hinh 2.5. Anh SEM maping hop kim Co-Cr
2.4. Hop kim Titan

Titan 12 nguyén t6 khong gdy doc hai,
khéng thoai hoa sinh hoc, khong lam ton thwong

Crkal

38 Khoa hoc & Cong Nghé - S6 12/Thang 12 — 2016

2.3.2. Hgp kim Co-Cr-Mo

Hop kim y sinh Co-Cr-Mo ¢6 thanh phan
(theo trong luong) nhu sau: 63-65 %Co, 27-29
%Cr, 5-7 %Mo, <1 %Si & Mn, < 0.75 %Fe, 0.15
%C, < 0.05 %Ni
Céu tric hop kim xem hinh sau:

HV quang hoc 10XSEM 1000X SEM 5000X

Hinh 2.6. Cdu triic hop kim Co-Cr
md, phat trién ton tai cung véi xuong. Nguoc lai
Ti c6 anh hudng vi tring hoc, tao ra cac 16p (A)X}'/t
titan phirc hop.
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1- Hop kim o titan

Hop kim o ¢6 cdu tric tinh thé nhu sau:
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Hinh 2.7. Cdu triic tinh thé dic trung ciia o titan
va mang tinh thé (hcp)
2-Hop kim titan a+f

alllf

Hinh 2.8. Cdc dinh vit hop kim Ti-6A1-4V,

Pay 1a cic hop kim titan bén chic sinh
hoc(Ti-6Al-4V, Ti-5A1-2,5Sn, Ti-6Al-17Nb, Ti-
30Nb, Ti-30Ta, Ti-15Mo) duoc dung dé ché mii,
cdu, dinh vit ring va xwong.

2.5. Hop kim niken
2.5.1. Hop kim y sinh Ni-Ti — Nitinol

Hop kim Nitinol (Ni,Ti+ Naval Ordnance
Laboratory /NOL/) 14 xuat si tir hop kim nh¢ hinh
Niti (hinh 2.9) va Nitinol (hinh 2.10)

Nitinol 1a hop kim cta niken va titan; lahgp
chit lién kim c6 thanh phan 49-51 %ng.t Ni con lai
1 Ti. Hop kim nay duoc dung kha phd bién trong
phiu thuat chinh hinh xwong (s& dwoc noi nhidu &
phan sau), phuc hinh ring, cac stent trong co thé
nguoi.

Hop kim Nitinol & My d3 c6 bang sang ché
ndi tiéng.

2.5.2. Hop kim Ni-Cr - Hop kim Ni-Cr don tinh
thé

Hop kim nén niken da duoc phat trién cach
day gan 90 nim. Hop kim Ni-Cr 1 hé hop kim phd
bién thudng cd mit tir 60-70%Ni, 20-30%Cr. Hop
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Hop kim titana + Bchira dung dich rén o va
B, nhu vay day la vt liéu song pha.

Hop kim y sinh titan phd bién dung trong
cdy ghép rang 1a Ti-6Al-4V.Trong hop kim Ti-
6A1-4V thi nhom 14 nguyén t6 6n dinh pha acon V
lam 6n dinh pha B.Hop kim Ti a + B rat thich hop
cho gia cong dat d6 bén vimng cao. Hop kim nay c6
gi6i han bén 1100 MPa.

Hop kim Ti a+ptuy cho thay do bén duoc
nang cao, do rén tot, nhung tinh han kho.

Dé nang cao co tinh ciia hgp kim nay can
duoc hop kim hoéa thém Cr, Cu, Pd,.Nhung khi
dua vao cac kim loai nang s€¢ anh huong x4u dén
d96 sai 1éch vat liéu y sinh.

Cdc vit dé cdy ghép hop kim Ti-6A1-4V

kim nén Ni-Cr gbc 1a Ni80Cr20. Hop kim nay c6
nhiét do nong chay khoang 1450°C, duogc dung
pho bién lam day dién tré.Dic tinh quan trong cua
hop kim nén niken méi 13 c6 ciu tric don tinh thé
duoc hoa bén nho tiét ra tinh thé don trén co so hé
Ni-Cr-Al. Cac hop kim don tinh thé nay 1a cac hop
kim dé chinh hinh tt va co cac dac tinh vat liéu y
sinh cao.

Amsienit

Bien dang
Maitensit

Martensit

Hinh 2.9. Sw chuyén héa cdc pha trong hop kim
Nitinol
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Day Uon ddy Cho ddy vao Pun nong

Nitinol theo 1 hinh nwece lanh nirée eing
bat ky day Nitinol,

ddy sé tro lai
hinh ban dau
o 1 nhiét dg
ddc tring

Hinh 2.10. Gia cong chuyén héa nhé hinh hop
kim NiTi khi gia cong bién doi nhé hinh

Céu triic ciia hop kim NiTi nhu sau:

Hinh 2.11. Cdu triic austenit tinh thé lgp phwong
cua hop kim Ni-Ti

Hinh 2.14. Cau triic ciia hop kim don tinh thé;
a)Cdu triic y/y’ciia ving

b)Céu triic y/y’cvia ving lién kim,

¢)Eutectic y/y’é diéu kién diic

d)Cdu triic ¥y’ sau nhiét luyén & diéu kién chudn
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Hinh 2.12. Cdc chi tiét chinh hinh tir hop kim Ni-Ti

Hinh 2.13. Cdc ddy néi Ni-Ti chang giit rdng

Trong qué trinh phat trién don tinh thé, thi
lam ngudi manh cudi cing & cac ving lién kim s&
dan dén két qua 1a mé rong pha y’ va eutectic (xem
hinh 2.14).

Kha nang tan Cr vao pha y’1a rat thap, Trén
hinh cho thiy luong Cr dugc loai ra tir phat trién
vy’ dang ké dang k& va mérongeutectic, dong thoi
thién tich manh & vung gilta cac pha nay va cac
céc nhanh cayton tai (hinh a). Ving giau Cr khong
6n dinh da dan dén tiét pha a-Cr. Mic du ham
luong Cr trong ving ciu tric nhanh ciy cao, quéa
trinh tiét ra a-Cr ciing khong thé xay ra vi thuc té
da phan b ddng déu nguyén t6 Cr. O hinh b) cho
thdy 15 thién tich Cr phan 16n di bi loai b6 boi
nhiét luyén va thoi gian 6n dinh c6 kha nang toi
1000h (xem hinh 2.15).

b Meda SAF?

o) sl TELS

Hinh 2.15. Anh TEM vé cdu triic thanh ciia don tinh
thé trong mau hop kim Ni-Cr diic dwoc nung & 950°C
sau 300h;

Hop kim Cr [Co| W |Al| Ti | Ta Ni
DPon tinh
thé 15,65]8,5 |5,84 (3,8 (3,62 0,96 |Con lai
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Image 4: BOB-CAST-MAR Cr-Ka
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Hinh 2.16. Anh maping phdn tich EPMA (electron probe micro analysis) ciia sy phdn bé Cr trong

don tinh thé hop kim a) sau diic b) sau nhiét luyén & diéu kién chudn.

Hop kim nén niken c6 thanh phan chinh
trong trong hop kim khoang 75% Ni va 20%Cr
cung véi Be, Si, Al, V, Ti, Mo va Ga. Day la hgp
kim rét thich hop cho phuc hinh ring véi gia thanh
thap, do bén ubn cao, do cing va dan nhiét thép.

Cac hop kim nay thuong dugc st dung lam mao,
cau, ham khung ring st, nhung ciing c6 han ché
boi Ni c6 thé gay ra tac dong bat loi 1am sang.

Céc chi tiét hop kim cho phuc hinh ring
dugc cho thdy ¢ hinh sau:

keramika

Hinh 2.17. Cdc mdo, cdu rang st tir hop kim Ni-Cr
dai 8,37%, d6 cung HB 304. bay la hop kim co
nhitng tinh chat wu viét nhat.

Pay 1a hop kim da nghién ctru thanh cong
clia tap thé dé tai “ Nghién ctru cong nghé ché tao
hop kimnha khoa nikencrommolybdentitan”cip
Vién Khoa hoc va cong nghé Viét Nam 2008-
2010.Chi nhiém dé tai 1a PGS.TS. Té6 Duy
Phuong.

Céc két qua chinh cua dé tai:

a. V& linh vire khoa hoc va cong nghé

1. Xay dung duoc co so Iy luan vé duong long,
dong dac, két tinh va hinh thanh cau triic hop
kim tinh thé min, sang khi dac rot ¢ nhiét do
thich hop.

2. Xac dinh dugc méi truong 10 Tamman c6 Ar
bao vé, nhiét do luyén chay hgp kim & 1400°C,
duc & 1380°C dat hé s6 thu hdi cao nhét
98,97%.

3. Xac dinh dugc thanh phan méac hgp kim nha
khoa t6i wu 1a 73-76%Ni, 16-17%Cr, 5-6%Mo,
3,5-4%Ti va vi lugng Cu va Al. Trong lugng
riéng 7,9g/cm?®. D6 bén 529 Mpa, gi6i han chay
430 Mpa, m6 dun dan hoi 8433 Mpa, d6 dan
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4. Ham luong Mo tang, Ti gidm trong gi6i han x&
dich 5-6%Mo va 3,5-4%Ti d3 lam min cAu trac
austenit va 1am ting mau tring bé mit.

5. Luyén duc hop kim tir kim loai dat dugc do
sach cao.

6. Cong nghé luyén chay-nhing tan, dac si phon
vao khuén thép 1a cong nghé t6i wu.

7. Nung, U ¢ 850 dén 950°C trong 1 gio sau do
ngadm vao dong nudc lanh 20°C dat dugc cAu
trac austenit hat min dong déu, chuyén hod
mau sang sang trang.

8. Hop kim nha khoa Ni(73-76%)-Cr(16-17%)-
Mo(5-6%Mo)-Ti(3,5-4%)-Cu,Al cua d& tai da
dat duwoc d6 bén dn mon trong nudc bot nhan
tao cao hon mau Talladium CE 0197 cua Y.

b. V& linh vuc ing dung

1. Ché tao duoc cac mao, ciu, ham khung rang
hop kim  Ni(73-76%)-Cr(16-17%)-Mo(5-
6%Mo)-Ti(3,5-4%)-Cu,Al dat chat lugng, sang
trang. bam tréc su.
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2. Cung cap hop kim nha khoa cho cac Labo ciia
nha khoa dang phai nhap ngoai kho khan (hop
ddng ché tao hop kim nha khoa véi DETEC).

Nhimng déng gop méi cua dé tai:

- Phat trién mot san pham hop kim nha
khoa m¢i-vét liéu y sinh & Viét Nam.

- Phat trién duogc co so ly thuyétvé duong
long, dong dac, két tinh hop kim dat dugc nhiét do
chay cua hop kim thip hon nhiét do chay cua cac

U[ nﬁ

vub

Hinh 2.18. Cdc théi san phdam hop kim
Ni76Cri15Mo5Ti4CuAl

=

kim loai tao ra hgp kim theo cong nghé luyén
chay-nhiing-tan.

Céc san pham cu thé:1,5 kg thoi hop kim
nha khoa Ni(73-76%)-Cr(16-17%)-Mo(5-6%Mo)-
Ti(3,5-4%)-Cu,Al tuong duong mac Talladium CE
0197 ctia Y

:‘_‘-. ! . )
__\. \ | N\
EN

Hinh 2.19. Cdc phéi diic mau chay mdo, cau rdng sie

a) Sau duc khon xap

b) Sau duc rang su

Hinh 2.21. Ham khung rang sir hop kim Ni76Crl15Mo5Ti4CuAl

3. Vit liéu y sinh trong ky thuit chinh hinh
xwong
3.1. Céu tric ciia xuong

Xuong ngudi gdm co cac thanh phan hoa
sau:

-70% chat khoang

+Hydroxyapatit
(Ca,Mg,Na);o(PO4,CO3)s(OH),

+ hodc cacbonat apatit

-30% chét hitu co
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+Collagen~ 95%

+Protein~ 5% + Cac té bao~2%+va H,0

Céc vi tri xuong trong co thé ngudi can
dugc chinh hinh trong k§y thuat chan thuong chinh
hinh xem hinh 3.2.

Con ngudi phat trién luén c6 nhu cau chinh
stra, phuc hinh rang, xuong khong chi khi ém, dau,
thuong tat ma ca trong nhu cau thim my. Vi con
nguoi sinh ra va 16n 1én phai tudn theo mdt vong
doi “sinh, 130, bénh, t0”, ngudi gia rung rang can
thay, thoai hoa xwong can ciy ghép thay thé
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méi..., nguoi tré bénh tat, tai nan, chén thuong  hinh xuong rat nhidu nén nhu ciu vé& kim loai va
(ddc biét 1a chién tranh) cn chdn thwong chinh  hop kim y sinh mai mai 1a rét 16n.

Clv ghip i !.
Hfc mdt | - Cly ghép
. E Ring
Khong ntr_—] AT
hid - Ba vui gia
Cily ghép, |
mach tim Mdy divu
I — hén nhijp tim
Thay xuomg

f 1 Thi Iroy

/ . .
Kbop ine—— 1 e chiu

1)
i ,' | 4 !
b= e— L+ Khép diu
. Cidi gin
Vit snmg |
ﬁng o |
: G
Hinh 3.1. Cau triic cua xuong khiy tay Hinh 3.2. Cdc vi tri xuwong chinh hinh

tinh nhé hinh, c6 tinh dan hoi, tinh bén sinh hoc va
3.2. Hop kim Nitinol cho chinh hinh xwong khong bi &n mon
Pic tinh cdu trac hop kim: Nickl (Ni),

Titan (Ti) va hop kim nikencéd kha nang thoat dac

Vi tri khiy xuong chan duge ciy ghép duoc
cho théy & hinh 3.4. Céac soi, 6ng va nep, b6 xuong
bang hop kim Nitinol cho thiy & hinh 3.5.

) . Q /b',..\ Lap phuong cong
Tinhthe @ < \ (gdp goc)
Mit tam ta d6i N\
xung dién tAm b 6 khi nine bié
] . S g bién
Cing ."/ { dang
a=b=c a, b, & c are not equal,
=8 =vy=90° v about 96°

Hinh 3.3. Cdu triic tinh thé Nitinol trieéc va sau bién dang nhé hinh

Tinh mém,

[ L

Hinh 3.4. Vi tri khuy xwong dui duoc nep cing Hinh 3.5. Cdc sgi, ong va nep, bé xwong
cay ghép, trong cdy ghép
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Hinh 3.6. Thiét bi phun phi HAP
lén hop kim cdy ghép

3.3. Hydroxyapatit
3.3.1. Tinh chit vt li¢u

Dé lam giam va loai bé anh hudng bit loi
ciia cic hop kim y sinh khi cdy ghép vao
xuongnhu tress khi va dap, khi van vit, khoa hoc
ngdy nay da phat trién va tim ra dugc cac vét lidu
chu dong (hoat tinh) va thu dong sinh hoa dé phu
1én bé mat hop kim y sinh. Mt trong nhimg chat
dang duoc nghién ciru rong rii va ban luan sbi ndi
1a hydroxyapatit (Ca;o(PO4)s(OH),)-HAP.

Dic biét v6i ky thuat cdy ghép-vit vao
xuong (implant), thi b& mat hop kim dua vao ciy
ghép thuong phai duoc bién tinh dé ting d6 dan
xuong, d6 bam khit va 1én cung 6n dinh giita kim
loai cdy ghép vdi xuong.

HAP 12 hop chit ciy ghép vao xuong ngudi
quan trong vi cdu tric clia xuong ngudi giéng nhur
HAP nén né rit twong thich véi mé, co dic tinh
bén chéic sinh hoc, hoat tinh sinh hoc va no gitp
cho qua trinh vit chat vao xuong.

Céu triic bé mat phun phu

A AT
Y
] -
LA :5‘- |

Hinh 3.7. Anh SEM cdu triic I6p phit nano HAP lén
nén hop kim titan day ~59.4 um va I6p phii ~ 20 um

Nhuge diém co tinh chinh cia HAP 1a don
va co dé dan nod thdp lam cho khong dat duoc cac
thong sb khoe ciia xuong ngu(n Tt nhiing nguyen
nhan nay nén cac chi tiét cdy ghép vao xwong can
gon, nhd, sir dung & nhiing vi tri chiu tai co hoc
thdp hodc 1a trong thé composit v&i mang tinh thé
kim loai.

3.3.2. Cong nghé sir dung HAP

Dé phu HAP 1én hop kim ngudi ta dung
thiét bi phun phii nhu & hinh 3.6.

Chuyén hoa tuong thich sinh hoc cia HAP
trong co thé ngudi khi duge cdy ghép xem hinh
3.8. Chu tric cua 16p phu hydroxyapatit dugc cho
thdy ¢ hinh 3.9.

: Canxi

| £

Y Phot pho
Y

" Hinh 3.9. Cdu triic tinh
thé HAP

Hinh 3.8. Anh hién vi quang hoc ciia HA/B-TCP diroc phdu thudt vao xwong ong sau 4, 8, 12 tuan, cho

thd'y sw hinh thanh xwong méi o tat ca cac hinh chdt xeno theo miii tén dam o cac hinh A,C,E
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3.4. Ciy ghép hop kim vio xuong

Xuong dng dui duge cdy ghép hop kim Ti
¢6 phu HAP xem hinh 3.10. Két qua vit ghép hop
kim y sinh dugc cho thay & hinh 3.11.

Yit riing

Vit xwong Héng

Xuwong ong chan  Hop kim Ti+HAP S
Hinh 3.10. cdy ghép hop kim titan vao xwong dwoc ~ Hinh 3.11. Cdc bg phdn rang va xwong oéng chdn
vit, ghép hop kim titan. co phit HAP

e (Cac hop kim nén niken-crém la cac hop kim

4. Ket lugn phé bién dap Gng cac tuong thich y sinh va

* Hop kim y sinh sir dung trong k¥ thuat nha hoat tinh sinh hoc khi cdy ghép vao ring, dap
khoa d¢ phyc hinh rang va trong Chénﬂ thuong g cac yéu cau vé sinh va tham my, c6 tinh
chir‘lh hinh xwong ngay nay da phat trién va co kinh té, dwoc quang dai st dung.
nhi¢u thanh tu, sang ché, phat minh méi. e Hop kim nitinol véi chit phi bién tinh

* Nhiing vat li¢u y sinh Cé xua da khong dap umg hydroxyapatit s& dap mg tat ca cic yéu ciu,
nhiing yéu cau va dicu kién y sinh nén da doi hoi va diéu kién y sinh khi ciy ghép chinh
khong con duge sur dung. hinh xuong va lam tét 1én d6 6n dinh, xit chat

e Cac hop kim nén titan 13 cac hop kim rét thich va tudi tho 14u bén cua hop kim trong co thé.

hop cho cdy ghép, phuc hinh ring.

e Cac hop kim nén niken-titan 1a cac hop kim c6
nhiing tinh nang vat liéu wu viét, dap ung céc
tuong thich va hoat tinh sinh hoc khi cdy ghép
vao xuong.
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DEVELOPMENT OF BIOMEDICAL SUPERALLOYS FOR DENTAL RESTORATION
AND ORTHOPEADIC TECHNIQUE OF BONES
Abstract

This paper presents on the results of research, production and applications of metals and alloys in dental

and orthopeadic applic ation. The subsequent section then explains some of the most basic methods of

research and production processing, and utilisation of biomedical metals and alloys. Biomedical

superalloys are not only for applying in dental use, but also use for bone orthopeadics developing with

promising results.Especially, Titanium has many useful features including low specific gravity, half that

of nickel, excellent corrosion resistance and strength, high biocompatibility, and non-magnetic properties

useful for orthopaedic application. The alloys such as Ni-Cr, Ni-Ti, Ti-Al-V, Co-Cr were investigated and

resulted utilizationin this paper.

Keywords: Dental Superalloys, Medical application, Titanium, Nickel, Corrosionresistance,

Biocompatibility, Orthopaedics
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