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TOM TAT

Bai bdo nay nghién citu, ché tao thiét bi phat hién mach mau va khéi u vii (BKA-06) trén
nguyén 1y hdp thu birc xa dién tir ciia khoi chat va co ché dién tir ciia cdc thanh phan trong mdu,
khi sir dung cho phép cdc bdc si quan sat mach mdu dwéi da bang mdt thuong hodc phan tich
trén hinh anh nhiét. BKA-06 c6 tich hop mach diéu khién dong dién dé cé dg sang thich hop (dé
roi cuc dai dat 98592 1x) cho viéc kiém tra hé thdng mach mdu nong sau dudi da. Két qua thir
nghiém ban dau trong phong thi nghiém cho thdy, BKA-06 cung cdp nhitng hinh anh thoi gian
thue voi do sau qua 1op da 3+5 cm. BKA-06 dwoc ky vong sé hé tro cdc bdc si, nhéan vién y té
khdc phuc nhitng khé khan trong tiém truyén, ldy mdu.

Tir khoa: BKA-06; Mach méau; Khéi u néng; Chip LED do; Anh nhiét.
1. MO PAU

Trong y khoa, viéc xac dinh tinh mach dé truyén dich va liy mau 13 k¥ ning khong d& thuc
hién. Viéc tim tinh mach rat kho (dic biét 1a d6i voi tre em, phy nir va nguoi beo phi...) thuc té
cho thay rat nhiéu truong hop tré so sinh, nhan vién y té khong lay dugc mach trén cang tay nén
da lay mau tir tinh mach trén dau tré [1-3]. Khong hiém truong hop tinh mach bi 1éch hodc vo
mach khi tiém, ddm nham vao dong mach hoic 1dy mau dd anh huong xau dén nguoi bénh. Qua
trinh 14y ven doi hoi su thao tac chinh x4c cta ngudi c6 kinh nghiém va khéng dugc phép xay ra
sai s6t boi néu 14y nhiéu 14n s& gdy dau don, khé chiu cho bénh nhén [4, 5].

Mot sb hang cho ra doi cac thiét bi chyp mach mau voi nhiéu kiéu dang khac nhau
(Veinviewer, astodia, Vein E-Z, AccuVein AV400) dé nang cao chit luong trong y hoc [6, 7]. O
Viét Nam chua c6 co s¢ nghién ctru ché tao thiét bj cAm tay dinh vi mach méu va khdi u. Do
trang thiét bi hién dai va chi phi nhap khau cao nén cac co sd'y té tuyén dudi chwa dugc trang bi.
Vi vay, viéc nghién ctru ché tao thiét bi st dung phuong phép phd ning lugng tir chip LED tai
Viét Nam cé y nghia thyc tién va can thiét. Trong nghién ctru nay, chiing t6i trinh bay mot s két
qua budc dau khi str dung BKA-06 két hop chup anh nhiét dé xac dinh tinh mach.

2. NOI DUNG CAN GIAI QUYET

2.1. Phwong phap nghién ciru

BKA-06 ché tao da trén nguyén tic hip thy, tin xa dnh sing ctia hong cau, dic tinh dién tir &
cac muc nang lugng cla té bao ung thu vi va sy phan bo nhiét cia cac to chuc t€ bao tir 6 phan
tich va lya chon céc phan tir dién tir va cac vat li€u can thiét cho thict bi ché tao c¢6 dai budc song
va cong suat thich hop.
2.2. Co s& vat Iy va nguyén tic lam viéc ciia BKA-06

Trong cau tao cua hong cdu sic t& hem thudc loai porphyrin 1a nhirng chat cé kha nang
két hop voi nguyén tir kim loai. Hem & ngudi 1a porotophyrin IX két hop véi Fe”". Hem co 4
nhan pyrol lién két v6i nhau bang cdu ndi menten (-CH=). Vong porphyrin cé gin cac gbc
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metyl (-CH3) & vi tri 1, 3, 5 8 cac gbc vinyl (-CH=CH,) & vi trf 2,4; cac gbc propionyl (-CHo-
CH,- COOH) ¢ vi tri 6 7 Fe®" gan véi dinh phia trong ctia nhan pyrol bang hai lién két dong hoa
tri va hai lién két phdi tri va v6i globin qua gdc histidin (hinh 1a) [8-10].
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Hinh 1. (8) Cdu triic héa hoc ciia Isoleucine va Hemoglobin (Hb) — nhdn ciia hong cdu;
(b) Phé hdp thu ciia hong cau [11].

M&i Hb c6 4 hem, mdi hem c6 1 Fe®*. Nho cac mdi lién két d6 ma khi phén tich mau trén
thiét bj quang phé, ta thu duoc phé hép thu c6 cuc dai trong vung 540 nm + 580 nm (A, = 542
nm, A, = 556 nm, A3 = 578 nm). Hap thu cuc dai cta thanh phan SHb tai 622,8 nm (hinh 1b) [11],
tinh chit quang hoc cia mau ngudi cd hematocrit 1a 10% va do bao hoa oxy 98% la 0,210 *
0,002 mm™. Sy gia ting hematocrit 1én t6i 50% s& dan dén sy gia ting tuyén tinh cta sy hap thy
va giam sy tan xa. Su dao dong cuia d6 tham thau va tdc do cit tuong di din dén sy thay ddi cua
ca ba tham sd, trong khi sy thay d6i d6 bio hoa oxy chi din dén sy thay d6i dang ké vé hé sb hap
thu. Mot phd cua ca ba tham sé dugc do & budce song 400 + 2500 nm dbi v6i mau bi oxy hoa va
khir oxy hoa, cho théy hép thu mau theo sau su hz‘ip thu ctia hemoglobin va nudc. Hé sb tan xa
giam ddi véi cac bude song A = 500 nm véi X:?ip xi 1,7; Heé sb g cao hon 0,9 so vdi toan bd dai
bude song [12, 13]. Bang viéc xac dinh tinh chat va cudng do cua cac tia phan xa trén bé mit cac
16p moé da, co, mach mau va do mat d cua cac té bao héng cau trong mach mau so véi vung lan
cén khac nhau, nén khi gia nhiét bang birc xa anh sang c6 budc song 633 nm thi cac té bao hong
cau hap thu tot hon nén nhiét d6 ving nay cao hon vung xung quanh, do d6 trén anh nhiét ta nhat

biét dwoc cac mach mau sau dudi da. Dua trén cac yéu t6 trén ching toi thiét ké ché tao thiét bi
tim ven BKA-06.

2.3. Ky thuat phan tich do dac

Phan tich thanh phan mach, linh kién dién tir. X4c dinh cac thong so vét Iy cia thiét bi bang cac
thiet bi do luong hién dai va tin cy (dong ho van nang Kyoritsu 1052 - Japan, Lux Meter Testo
0500 - My, nhiét ké dién tir Testo 608-H2-My,...).
2.4. Thiét ké ché tao

Lua chon linh kién: Chip LED 4nh sang do, IC 6n ap va 6n dong, ...

Thiét ké mach 6n dong cho LED:

o L
R: 150K
:1’ SF1§ RB00K
RA30K <
IR1 ‘_D[]glzz‘lm ‘ L54MH
1500K /IN .
50,06 mm
— LD  GATE
33MK®
PWMD CS
4008 | 22MKe : =32.90 mm
-2 e ROSC  GND, QiBCs47 | Q:Besa7| 165,50 mm /S 20 mm
A -
—(C3 f= Ra100 TRD H
-|- T ' 200,00 mm

Hinh 2. Mach nguyén Iy LED driver led tich hop cam bién va so do thiét bi vo thiét bi.
Ché tao v6 thiét bi:
- V6 thiét bi: Nhom;
- Vit lidu dau chiéu: Nhwa cimg;
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- Buong kinh dau chiéu: @ =32,90 mm;

- Chiéu dai dau chiéu: 34,50 mm;

- Kich thudr thiét bi: 200,00 x38,20 x50,06 mm.
2.5. Qua trinh do dac

Thye nghi¢m 1: Sau khi thiét ké va kiém tra céc phan tir cia thiét bi tién hanh 1dp rap thiét bi
theo so do thiét ké, roi tién‘ha‘lnh‘do cép thong so ve dién co ban cia BKA-06 (diér} ap, cgb’ng do
dong dién khi hoat dong) bang dong ho van nang (Kyoritsu 1052 - Japan) va mot so6 chi so khac.

‘Thyc nghiém 2: Tién hanh do khéo sat cac thong sb cia BKA-06: do cuong do sang voi ba
che do cua t’hiét bi (khoi dong, test néng, test sdu) va kiém tra Sy ting nhiét cua thiét bi trong
vung soi chiu trong thoi gian tur 1 dén 25 phut.

Thyc nghiém 3: Tién hanh soi chiéu BKA-06 1én bé mat da tay clia ngudi 1on, tré em va céc
vi tri khac trén co thé.

3. MO PHONG, TiNH TOAN, THAO LUAN
3.1. Khio sat cac thong sd co ban ciia BKA-06
3.1.1. Théng s6 ky thudt ciia thiét bi

Céc thong s6 cua thiét bi da duoc kiém dinh theo tiéu chuan ma sé: V11.M-13.16 & V11.M-
03.10.

Hinh 3. Anh so dé mach in va BKA-06 khi ldp rdp hoan thién.
Thong s ky thuat:
- Ngudn dién: 220 V ~ 50 Hz;
- Cong suat tiéu thy cyuc dai: 12,19 W;
- Budc song led: 622.8 nm;
- Kich thude: 210,08 x 41,22 x 50,08 mm; @ 32,92 + 0,02 mm;
- Trong lugng: 892 g;
- Kha nang xuyén cac 16p mo trén v la: 15 cm;
- Pled: 0,3 W.
3.1.2. Do cong sudt va do roi
Dung Lux Meter (Testo 0500 M), dét dau cam bién ciia lux metet sat dau phat ciia BKA-06,
do d6 doi ¢ cac che do thay doi khac nhau.
Dung nhiét ké dién tir (Testo 608-H2), dat dau cam bién tiép xtc da ving soi, do sur ting nhiét
& cac ché do thay doi khac nhau (bang 2 va hinh 4).
Bing 1. Két qua do cwong dg sang cia thiét bi.
I(A) | UNV) | PW) [Lux (IX)| I(A) | UV) | P(W) [Lux (IX)] I(A) | U(V) | P(W) Lux (IX)
3,00 0,70 | 2,11 | 3447 | 355 | 1,33 | 4,73 | 14888 | 4,35 | 2,13 | 8,63 | 49656
3,06 0,82 | 250 | 4157 | 365 | 1,46 | 535 | 19234 | 4,15 | 2,33 | 9,69 | 62546

3,141 090 | 2,82 | 5276 | 3,75 | 161 | 6,04 | 24378 | 4,25 | 2,56 | 10,87 | 78768
345|121 | 4,17 | 11693 | 3,85 | 1,77 | 6,81 | 30978 | 4,35 | 2,80 | 12,19 | 98592

Két qua khao sat cho théy cuong do dong dién dat 0,75+2,80 (A), cong suét tiéu thu dat cuc
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dai 1a 12,19W, @0 roi ting tr 3.447+98.592(1x). V&i d0 roi tir 3.447 +14.888 1x du sang dé soi
c4c mao mach sat dudi da, ché d6 nay phu hop cho ché d6 soi bé mit khéi u néng hodc soi liy
ven mach mau (hinh 5a, 5b). V&i do roi tir 19.234+62.546 IX phu hgp cho ché dd soi khoi u, hach
néng dudi da (u hach ¢d, vom hong, vi), ché d6 nay c6 do xuyén sau khoang 3+ 7 cm (hinh 5c).
Do roi tir 62.546+98.592 Ix phut hop cho ché d6 soi u, hach sau dudi da ving va 7 = 15 cm ché
d6 nay pht hop cho hd trg tim soat ung thur v (hinh 5d).
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Hinh 4. Quan hé giira cuwong do dong dién va do ro.

Hinh 5. Anh thiét bi BKA-06 soi mach mdu trén cang tay va ngue nguoi lon.

3.1.3. Do nhiét do cuc by vung bi soi chiéu
Dung nhiét ké dién tir (Testo 608-H2, My), dat dau cam bién tiép xac da ving soi, do sy ting
nhiét & cac ché do thay do6i khac nhau.

_ Nhiét dg cua ché do thir nghiém thay 'd(;)i khong nhiéu theo thoi gian sang lgc. Nhiét ¢ thay
doi cta ché do thir nghiém siu 13 16n nhat trong cac ché do va khoang 1,0 °C trong 30 phit. C6
nghia 1a thi€t bi hoat dong on dinh véi nhiét do.

Bdng 1. Do sy tang nhiét do tai vung soi chiéu ciia thiét bi BKA-06.

Thoti gian TOde(ban dau) TOde (khoi dong) TOCtn(kiém tra nong) Tocts(kiém tra siu)
1 phat 35,56 35,69 35,83 36,02
5 phat 35,57 35,78 35,98 36,25
10 phat 35,57 35,88 36,15 36,42
15 phat 35,56 35,97 36,28 36,53
20 phat 35,55 36,04 36,36 36,58
25 phat 35,57 36,06 36,39 36,61
30 phat 35,62 36,19 36,65 36,79
Trung binh | T0¢, =35754 | TOC, =36,017 | TOC;y =36,266 | TOC;s =36,516

Ta c6 d6 tang nhiét trung binh & cac ché do:
- Khéi dong: AT°Cyg = TCxp — TOChp =36,017- 35,754 = 0,263 + 0,001 °C
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- Kiém tra nong: AT°Cy = T°Cpy — TOCgp= 0,512 + 0,001 °C
- Kiém tra nong: AT’Crs = TOCys — TOCpp =0,762 + 0,001 °C

 Multi Ao

Hinh 6. Anh kiém tra sw tang nhiét trén bé mdt soi chiéu cua thiét bi BKA-06.
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Hinh 7. Quan hé giita nhiét dg va thoi gian soi chiéu.

Két qua do tang nhiét trén do thi cho thiy thoi gian soi chiéu ting thi nhiét vang soi chiéu
tang nhung co6 chiéu huéng tién dén nhiét do bao hoa (nguyén nhén 1a nhiét ving 501 chleu
truyén sang vung lan cén va moi truong, dién tich tlep xuc ving soi chiéu khoang 4 cm? rat nho
s0 voi co thé). Do chénh nhiét 16n nha:[ trong thoi gian soi lién tuc 1a AT°C = 0,762 + 0.001 °C,
chwa dén 1 °C. Nhu vay, khi dung thiét bi BKA-06 soi, khong c6 kha ning giy bong ving soi
chiéu so véi cac phuong phap khéc.

3.2. Két qua soi mach mau
3.2.1. Két qua soi mach mdu trén cang tay va ban tay

Hinh anh chup mach méu trén tay (nguoi 16n) trén hinh 6 tré em ¢6 do tudi tir 1- 6 va trén bé
mat ban tay nguoi 16n bang thiét bi BKA-06.

Két qua thu duge cho thdy hinh anh cac mach mau dudi da rit 15 va dé dang nhan biét vi tri
cta chung bang mat thuc‘mg, khi dung thiét bi BKA-06 gia nhi¢t (Iuu y rang BKA- 06 chi gay
tang nhiét bé mit ¢& 0,7 °C nhung vi tri c6 mat do hong cao thi hap thu cao nén nhiét ¢ vi trinh
nay cac hon cac vung c6 mat do hong cau thip) cho ving soi chiéu thi hinh anh trén camera nhiét
ciing cho hinh anh vi tri mach mau rat sic nét. i véi cac mach mau sau dudi da 2-3 cm khi gia
nhiét bang BKA - 06 ciing thu dugc hinh anh c6 thiy d twong phan cia hinh anh mach méu trén
camera nhiét ro rét hon.

Ddnh gid, nhin xét:

- Thiét bi BKA-06 tao ra hinh anh 2D, 3D cuia vung soi chiéu trén co thé. Quan sat truc triép
bang mat thudong vao hinh anh ta thay duwgc mot so cau triic bén trong da 1a hé thong mach mau
tung 16p theo chicu sau [14, 15]. Poi véi khoi u va, cling ¢6 thé quan sat dugce vi tri cac mach
mau quanh cac ving xam lan cua khoi u.
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Hinh 6. Két qua soi mach mdu trén bé mat ban tay (A) tré 15 thang tuoi,
(B) tré 29 thang tuéi, (C) tré 4 tuéi, (D) e 6 tuoi, (E-K) nguoi Ion
6 $6 tudi thir tw 12, 15, 22, 35, 47, 56 tuéi bang thiét bi BKA-06.

Hinh 7. Két quad chup anh nhiét lgé,t hop thiét bi BKA-06 soi mach mdu trén bé mdt tay tré em,
(D)mach mau cang tay, (E, F) mach mau trén vu nguoi lon.
- Thiét bi c¢6 uu diém 1a don gian, d& dang st dung, hinh anh 15 nét c6 thé quan sat béng mit.
Vung anh sang phat ra nam trong ving mau do cua quang phd thi khong co hai cho mat cling

nhu da, béi dén hdng ngoai duoc dung nhiéu trong viéc chita tri cac bénh vé da trong nganh tham
my va nhiéu linh vuc khéc trong y té.
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- Két qua budc dau ché tao thanh cong thiét bi va dat mot sb két qua tbt c6 thé nang cép tao ra
nhitng san pham thiét yéu méi cho nganh y, cai thién chat lugng trong viéc tiém truyén va lay mau.

- BKA-06 c6 tinh chuyén biét cho viéc chup mach mau chup khdi u nong. Cé wu diém ndi bat
khi chyp vii so voi phuong phap CTscan hay MRI la: Khong phai tiém thudc cam quang, thoi
gian chup 3 =5 phut (CT scan, MRI 25+30 phut) gia thanh thiét bi udc tinh 7 + 9 triéu do d6 néu
tinh chi phi cho mot lan chyp kiém tra 1a khong dang ké so voi chup MRI (2,3 + 2,8 triéu/1lan
chup), bénh nhan c6 thé thao tac tu chyp va nhin th?iy hinh anh phén soi chyp cia minh mot cach
don gian, dé su dung. BKA-06 chua chup duoc tac td chirc noi tang, cac vi tri sau hon, cac td
chie xuwong nhu MRI hay CT scan. BKA-06 cho mot s6 két qua ban dau kha tot ¢ thé nang cap
tao ra nhimg san pharn thiét yéu moi cho nganh y, cai thién vé phuong phap liy ven trong tiém
truyén ciing nhur hd trg cho vién tam suat ung thu v tai cac co sd y té trong nudc.

- Phuong phap chup hinh anh dua trén nguyén ly hap thu ning lugng ctia khdi chit 1a phuong
phép moi trong chan doan pinh anh. Thiét bi BKA-06 hira hen c0 nhirng ung dung vuot trdi hon
S0 véi cac phuong phap chan doan khac.

4. KET LUAN
1. P thiét ké ché tao thanh cong thiét bi (BKA-06) vdi cac thong s co ban:
+ Cong sudt tiéu thu cuc dai: 12,19 W;
+ Kich thuéce: 210,08 x 41,22 x 50,08 mm; ® 32,92 + 0,02 mm; Trong lugng: 892 g;
+ Khé nang xuyén cac 16p mo trén va cuc dai: 15 cm
BKA-06 khong tac dung nhiét phan soi chiéu, phat anh sang do (budc song chinh 622,8 nm la

buc xa lanh, khong gy tac dung phu), c6 thay doi cuong do sang cuc dai 98238 lux, thoi gian
kiém tra 3 = 5 phut, hinh dnh qua sat tryc tiép bang mét thuong.

2. Pa tién hanh khao sat céac thong s6 an toan khi st dung thiét bi & cac ché do (khoi dong,
kiém tra nong, kiém tra sau) trong lay ven, ciing nhu kiém tra soi chup trén vi.

3. Tién hanh do thir nghiém trén tinh nguyén vién va ngudi bénh cho két qua ban dau rat tot:
C6 thé quan sat xac dinh rd nét vi tri mach mau trén ban tay, cang tay va cac to chirc xung quanh
khéi u mot cach truc dién (khi két hop gia nhiét bang thiét bi BKA-06 vé6i thiét bi chup anh
nhiét) ma khong can giai phiu hay sir dung thém phuong phap chan doan khac.

) Loi cam on: Cong trinh nay dwoc thuc hién trong khuon ~kh5 dé tai Cdp Bé Giao duc va Pao tao ma
s0: B2021-BKA-06. Nhom tac gia xin chan thanh cam on sy ho trg kinh phi cua B¢ Gido duc va Pao tao.
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ABSTRACT

Study on fabrication of a device for finding viens and early detection
of breast cancer using optical energy spectroscopy

The research aims to design and develop a device for detecting blood vessels and
breast tumors, referred to as BKA-06. Based on the principle of electromagnetic radiation
absorption of substances and the electronic mechanisms of blood components, the device
allows physicians to visually observe subcutaneous blood vessels with the naked eye or
analyze them through thermal imaging. The BKA-06 integrates a current control circuit to
provide appropriate brightness (with a maximum illuminance of 98592 Ix) for examining
the superficial vascular system under the skin. Initial laboratory testing results show that
the BKA-06 provides real-time images with a depth penetration of 3 to 5 cm through the
skin. It is expected that the BKA-06 will assist doctors and healthcare professionals in
overcoming difficulties in injection and blood sampling.

Keywords: BKA-06; Blood vessels detection device; Red LED lights; Medicine; Thermal imaging.
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