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TOM TAT: Mdnh cay ghépy hoc chii yéu sir dung trong viéc lam tang tinh thdm my va
an toan cho cdc bénh nhdn bi bién dang khuén mdt hodc ho xuong so. Trudc ddy viée tao hinh
cho manh cdy ghep chii yéu thuc hién thi céng bang tay do dé chat lugng manh cdy ghép tiyy
vao sy khéo léo ciia bdc st tao hinh manh ghép. Bai bdo nay trinh bay phuong phdp gia cong
khuén dhic cho manh cdy ghép y hoc trén mdy phay CNC tir dit liéu chup hinh cat lop.

Tir khoa: y hoc, phau thudt, so ndo, quy trinh, ché tao, khuén diic, cdy ghép, manh cdy
ghép, CNC, phay, chup cdt I6p, gia cong

1. TONG QUAN

Manh ciy ghép y hoc chu yéu sir dung trong viéc 1am ting tinh thdm my va an toan cho
céc bénh nhén bj bién dang khuén mit hogc hd xuong so. Trudce ddy viée ‘tao hinh cho manh
cdy ghép chi yéu thuc hién tha cong bang tay do d6 chét lugng manh cdy ghép tuy vao su
khéo léo cuia bac si tao hinh. Do xi mang y hoc sau khi pha voi dung mdi va khé nhanh nén
viéc tao hinh cho manh cdy ghép dbi khi giip kho khﬁn khi xi ming héa cimg.

Khi ta gia cong bd khuén dé dic ra manh cy ghep s& giup cho qué trinh tao hinh méanh
ciy ghép de dang va chinh x4c hon. Hinh déng manh cay ghép c6 dugce tir viée xir 1y trén dir
liéu chup cit 10‘p ctia bénh nhéan nhd cac phin mém chuyén dung nén chinh xac hon lam bing
tay. Sau khi c6 dugc mé hinh 3 chidu clia manh cdy ghép ta tién hanh xir li mé hinh, tao
khuén, 14p chuong trinh gia cong CNC va sir dung mdy phay CNC dé gia cong khuén.

2. QUY TRINH CHE TAO MANH CAY GHEP BANG CACH SU DUNG KHUON
PUQC GIA CONG TREN MAY PHAY CNC

Quy trinh ché tao ménh cay ghép bang céch sir dung mdy phay CNC dé gia cong khudn
cho méanh cay ghép nhu hinh 1. Phuong phép gia cdng trén mdy CNC chi thich hop véi cac
manh cay ghép cd the tach khudn duge.

3. TRINH TU THIET KE VA LAP TRINH GIA CONG KHUON
Trong qué trinh nay ta sir dung cédc phin mém chuyén ding nhu Geomagic, Pro/E,
Cimatron.
+Geomagic diing dé tach mit ngoai ciia manh ciy ghép.
+Pro/E dung dé tach dudong bién cia manh ciy ghép va xdc dinh kich thudc phoi can thiét.
+Cimatron ding dé& xir li va 1ap chuong trinh gia céng hai tAm khuén.
+Sir dung may phay CNC dé gia cong khu6n.

3.1 Téch liy mit ngoai ciia manh ciy ghép

Do mbd hinh manh cdy ghép sau khi téch ra duoc tir dir lidu cit 16p bing cdc phin mém
chuyén diing c6 bién dang rit phirc tap va bj gay khiic ta khéng thé tao khudn hinh 2.
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Ngoai ra md hinh nay c6 co s& dir liéu rét I6n nén khéng thé chuyén sang phin mém Pro/E
dé tao dudg bién ngoai ciia manh ghép.

Do dé ta phai tién hanh tach liy mat ngoai ciia manh chy ghép nhim muc dich giam co s&
dit liéu dé chuyén sang phin mém Pro/E v& bién dang manh céy ghép (hinh 3).

Dir liéu cit lop
(CT scanner)

Mo hinh 3 chiéu ciia manh ghép

.

Tach Iy méit ngoai manh ghép

.

Ly bién ngodi cia manh cdy ghép va xac dinh phéi

A 4
Lap chuong trinh gia cong hai nira khudn cho méanh ghép

.

Gia cong khuén trén may CNC

-

Ep khuon dé tao ra manh cdy ghép (bing xi mang y hoc)

Hinh 1.Trinh tu ché tao manh cdy ghép bing céch gia cong
‘khubdn trén méy phay CNC
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Hinh 2. M6 hinh 3 chiéu ciia manh ciy ghép Hinh 3. Mat ngoai cia manh ghép
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Dit liéu duoc chuyén sang dang file.IGS dé giao tiép véi phan mém Pro/ENGINEER.

Hinh 4.Tao bién dang manh cay ghép

3.2. Xdc dinh dwdng bién dang manh ghép

Céc budc thuce hién nhur sau:

+Nhép md hinh vao trong phén mém Pro/E

+Tao lai_géc toa 46 cho manh cay ghép phi hop voi két cdu khudn du kién. Thao tac ndy
bao gdbm nhiéu bude xir li khac nhau trén phan mém Pro/E.

+Sir dung duomg Spline dé bét lai bién dang manh cdy ghép mdt céch tuong ddi chinh xac.

+X4c dinh kich thudc phdi cin thiét dé gia cong khudn.

+ Sau d6 dif lidu duge chuyén sang dang file.IGS dé chuyén sang phin mém Cimatron tién
hanh 1am chuong trinh gia cong khudn.

3.3 Lip chuong trinh gia cong khudn

Cac budc thuc hién nhu sau:

+ Nhip md hinh manh ghép.

+ Phong to manh céy ghép theo ti 1€ yéu cau (2% — 5%).

+ Lap chuong trinh va kiém tra qua trinh gia cdng tAm khudn chay va cbi.

+ XuAt chuong trinh va tién hanh gia cong khuén trén may phay CNC.

Hinh 5: Lap qui trinh gia cong CNC Hinh 6: Kiém tra chuong trinh gia cong
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Thoi gian xir ly dé c6 duge chuong trinh gia cong trén mdy CNC cho mét bd khudn thong
thudng mat tir 3 dén 5 gi' phu thude vao do phirc tap cia manh ghép. Sir dung phin mém
Cimatron trong qua trinh 14p chuong trinh CNC.

Uu diém cia viéc gia cong trén phin mém Cimatron 13 ta chi cin 14y mat ngoai va bién
dang manh cdy ghép 1a c6 thé gia cdng dugc bd khudn. Kich thude va bé day manh cdy ghép
c6 thé thay dbi rat d& va nhanh chéng.

4.SO SANH CAC PHUONG AN

Khuén duoc ché tao tir 3 loai vét liéu chinh 1a nhém, gb ép va nhua POM, qua qua trinh
gia cdng va ép thir ta ¢é dwgc nhan xét nhur sau:

Bang 1: Thoi gian gia cdng khudn

: Vit ligu gia cong
Céc théng so =
Nhém Go ép Nhua POM
Thoi gian gia cong (gid ) | 8dén 10 3déns 3déns
Chiét lugng bé mat khuén Tét C6 nhidu sgi g8 trén bé mat Tét
Chét lugng mAu ép Tét C6 lan céc sgi g6 va khi ép khudn bj Tét

hur do gb tach Ip

Qua d6 ta cé thé nhan thy ring vjéc chon vit liéu khon bang vat liéu nhya POM 12 1a hgp
ly vé ca céc yéu t chét lwrong manh cay ghép va thoi gian gia cong khudn.

Béng 2: Thdi gian gia cong khuon so sanh véi phuong phap SLA

STT Thé tich X ly Théi gian gia cong miu bléing phuong phap Théi gian gia cdng miu bing may phay CNC
(mm®) | dirliéu SLA (gid) (gid)
CT
(giv)
Gia | Siy Tao Epchi | Téng | Xaly | Xuly Gia | Epchi | Téng
céng | UV | khudn tiée trén trén cong tiét
thach Pro cimatr
cao on
01 25866 9 1.9 2 6 25 19.15 5 5 8 25 27.25
02 20384 12 22 2 6 25 2245 5 5 8 25 325
03 35754 15 42 2 6 25 27.45 5 5 9 25 34,25
04 23094 9 32 2 6 25 20.45 5 5 8 28 27.25
05 5644 7.5 1:5 2 6 25 18.25 5 5 8 25 2575
06 4658 45 1.8 2 6 25 14.55 5 5 8 25 12275
07 7766 45 25 2 6 25 15,25 5 5 8 25 2275
08 16970 7.5 1.6 2 6 25 17.35 5 5 8 25 2575
09 8782 6 1.6 2 6 25 15.85 S S 8 25 24.25
10 3816+17 12 23 2 6 25 22.55 5 5 15 25

080 37.25
11 14820 6 29 2 6 25 17.15 5 5 8 25 2425
12 20911 1.5 27 2 6 25 17.45 5 5 8 .25 25.75
13 49713 7.5 39 .25 19.65 5 5 10 25 27.75
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14 18829 7.5 22 2 6 25 17.95 5 5 8 25 25.75
15 52911 7.5 53 2 6 25 21.05 5 5 10 25 27.75
16 34432 15 8 2 7 25 3225 5 5 8 25 3325
17 3738 15 24 2 6 25 25.65 5 5 8 25 3325
18 7561 18 2.1 2 6 25 283 5 5 8 25 36.25
19 10502 9 32 2 6 .25 204 5 5 8 25 27.25
20 19526 9 22 2 6 2N 194 5 5 8 25 27.25

5.KET LUAN

Viéc img dung cédc phé.n mém chuyén ding trong qué trinh gia cong ché tao cdc manh ciy
ghép y hoc gitip néng cao d9 chinh xéc va gitp ché tao dugc cac manh cdy ghép c6 hinh dang
phirc tap khong thé thuc hién béng tay. Diéu ndy gép phan giam khéi lwrong cong viée cho cac
béc si phiu thuat. Cac manh cAy ghép so ndo ché tao theo phuong phép nay dugc cac béc si
chy ghép cho bénh nhén dat két qua tot.

Ung dung phuong phép gia cong khuén diic cho manh cdy ghép y hoc trén may phay CNC
tir dit lidu chup hinh c4t 16p c6 tinh thyc té cao phii hop véi diéu kién hién tai, & TP.HCM hién
c6 rét nhidu may phay CNC va dbi ngii can bg k¥ thujt trong linh vye CAD/CAM/CNC rét
dong, c6 thé tim dugc ngudi va dio tao chuyén nghiép trong gia cong ché tao khuén diic manh
cdy ghép y hoc. Véi phuong phép gia cong trén mdy phay CNC mic du thdi gian hoan thién
san phdm 16n nhung nguoc lai thi nd tao ra san phim thdm m¥ va cé gia thanh ré dic biét 1a
gitip giam thi gian phu thudt cho bénh nhan.

6. MOT SO BO KHUON DA GIA CONG

Hinh 7: Khuén nhya POM Hinh 8: Khuén gé
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Hinh 9: Khuén nhém Hinh 10: Khuén nhém

MAKE THE MEDICAL IMPLANTS BY USING MOLDS MANUFACTURED
ON THE CNC MILLING MACHINE

Le Quang Binh, Dang Van Nghin, Tran Dai Nguyen, Huynh Huu Nghi, Bui Anh Quoc
; University of Technology, VN-HCM

ABSTRACT: The medical implants are most used to intensify beauty and fail-safety for
the patients. In the former medical implant were made by operator’s hands so the modeling of
piece depends on the skills of the operators. This papper presents a method to make the
medical implant by using molds manufactured on the CNC milling machine.
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