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THIET KE, CHE TAO VA UNG DUNG THIET BI SOI MACH MAU BVDD
TRONG HO TRQ XAC PINH TiINH MACH TRE EM

Trinh Ngoc Hién'", Mai Hiru Thuén?, Nguyén Dirc Théing?
YTruong Dai hoc Cong nghé Thong tin va Truyén Thong - PH Thai Nguyén,
2Truong Dai hoc Bach khoa Ha Néi, 3Truong Dai hoc Y Duoc — DH Thdi Nguyén

TOM TAT

Thiét bi soi mach mau bang chip LED anh sang dé (Blood vessels detection device BVDD) la thiét
bi dwoc tu phét trién bai nhom nghién cau. Thiét bi hoat dong dwa trén nguyén Iy hap thu buc xa
dién tir caa khéi chat (hong cau trong mau). BVDD hd tro trong quan sat mach méau nho gan da
bang mét thuong. Két qua thir nghiém ban dau trong phong thi nghiém cho thdy BVDD la mot
thiét bi nho gon, d& van hanh sir dung, hd tro tét qua trinh quan sét nhirng t6 chic & do sau 3 + 5
cm dudi 16p da, hinh anh thu duoc rd nét. BVDD ra doi vi muyc dich hd trg cac y bac sy, diéu
dudng giam bét mot phan ganh nang trong tiém, truyén, Iy méu... Trong bai b4o nay, ching toi
s& trinh bay v& nguyén 1y ché tao, nguyén tic hoat dong va mot s6 két qua ban dau khi sir dung
BVDD soi bét tinh mach cho tré em.

Tir kKhéa: Thiét bi soi mach mau; chip LED do; tiém truyén; tinh mach; tré em.

Ngay nhgn bai: 10/10/2019; Ngay hoan thién: 29/4/2020; Ngay ding: 29/5/2020
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ABSTRACT

Blood vessels detection device (BVDD) is a device that was developed by our research team. This
device is based on the principle of electromagnetic radioactive absorption of the mass (red blood
cells). BVDD helps to see the small blood vessels under skin by the eyes. The initial testing results
in the laboratory showed that BVDD was a decide which was small, easy to use and helpful for
process to see the structures at 3 + 5 cm depth under skin, clearly observed images. BVDD was
invented to help the doctors and nurses to reduce difficulties in injection, infusion and taking
blood... In this article, we talked about the theory of manufacture, operating principles and initial
results when BVDD was used to detect the children’s vein.
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1. Gi6i thiéu

Tiém, truyén, ldy mau khong an toan gay ra
nhiing tic dong hét sic to 1on ca vé sic
khoe, kinh té, tam 1y... Nhiing nghién ciru
cia WHO cho thiy, khoang 50% cic mii
tiém, truyén & cac nude dang phat trién thiéu
an toan [1].

Tai nudc ta van dé tiém, truyén, léy mau an
toan cling gianh dugc sy quan tam ddc biét
tr b0 Y té. Viéc thuc hanh an toan da dugc
huéng din cu thé thong qua quyét dinh
3671/Qb-BYT ngay 27/09/2012 [2], [3].
Tiém, truyén, ldy mau la mot trong nhirng ki
thuat duoc thuc hién nhiéu nhét cua nguoi
diéu dudng. Viéc tudn thu quy trinh tiém an
toan la bat budc ddi véi diéu dudng vién
nham dam bao an toan cho nguoi bénh [4].
Mic du vdy, trong thuc té nhirng ki thuat nay
van ¢ thé gy ra nhirng dau dén, tham chi la
chén thuong khong can thiét. Viéc tién hanh
thu thuat nay con khé hon néu ap dung véi
tré em va nhirng nguoi thira can [4], [5].
Trong diéu tri cho nhitng bénh nhan nhi
khong hiém nhimg trudng hop lay léch tinh
mach, lam v& tinh mach khi tiém hoac léy
mau. Nhiing truong hop d6 gay anh huong
x4u dén bénh nhan. Qua trinh xac dinh tinh
mach can thao tac chudn xac, nhanh chéng
cta nhitng nguoi co kinh nghiém [4], [5].
Trén thé gioi, da co mot sd cac thiét bi soi
bt tinh mach véi cac kiéu dang, cAu hinh...
khac nhau (Veinviewer, astodia, Vein E-Z,
AccuVein AV400). Tuy nhién, cac thiét bi
nay thuong cé gia thanh cao, cong kénh,
phtric tap trong qua trinh su dung cho céc
bénh nhan nhi hodc khong phu hop vdi didu
kién ty nhién va con nguoi ¢ nudc ta.

Thiét bi BVDD la mét thiét bi soi tinh mach
cam tay nho gon, dé dang trong van hanh, sir
dung phti hop véi dic diém vé ty nhién va con
ngudi & nudc ta. Pac biét, thiét bi nay co gia
thanh canh tranh hon rat nhiéu so véi cac thiét
bi nhap ngoai. Vi vay, BVDD c6 thé dugc trang
bi rong rai cho cac tuyén y té co sd.

2. Phwong phap nghién ciru

2.1. Nguyén tic vt Iy

Khi phan tich mau trén thiét bi quang pho ta
thu dugc phd hép thu cé cuc dai trong ving
540 nm + 580 nm. Pho hap thu nay duoc thé
hién qua hinh 1.

- Hb oxygenated

- Hb deoxygenated

| /)

Hinh 1. Phé hap thu ciia mdu
Qua hinh 1 c6 thé thdy, cuc dai caa phé hip
thyu xay ra voi bic xa cd budc song 1an luot 1a
A1=542 nm, A, =556 nm, A3 =578 nm [6]-[10].
Heé s6 hap thu 0,210 + 0,002 mm™, hé sb tan
xa 77,3 £ 0,5 mm™ va hé s6 G 0,994 + 0,001.
Su gia ting ty 18 phan trim theo thé tich cua
hong cau 1én tdi 50% s& dan dén sy gia ting
tuyén tinh cta su hap thy va giam sy tan xa.
Su bién ddi cia do thdm thiu 13 mot trong
nhitng nguyén nhan chinh din dén su thay doi
clia ca ba tham s trén, trong khi su thay d6i
d6 bao hoa oxy chi dan dén sy thay d6i dang
ké vé hé sd hp thu. Mot phd cta ca ba tham
s6 duoc do & budc song 400 + 2500 nm dbi
v6i mau bi oxy hoa va khir oxy héa cho thiy
su hip thu buc xa cia mau bi anh hudng boi
su hép thu ciia hemoglobin va nuéc. Hé sb tan
xa giam ddi voi bude song A = 500 nm, hé )
nay xép xi 1,7, hé s6 G cao hon 0,9 so v&i
toan bo dai budc song. Dua trén cac yéu to
trén, ching t6i thiét ké va ché tao thiét bi soi
mach mau BVDD [10].
2.2. Thiét ké ché tao
D¢ BVDD hoat dong 6n dinh va hiéu qud,
viéc déu tién chung t61 quan tam toi la thiet
ke mach on ap va 6n dong cho LED. M6 hinh
mach 6n 4p, 6n dong cho LED thé hién qua
hinh 2.
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. e —t—t— 3. Két qua va ban luin
‘ 4 b ; Y 3.1. Théng soé kj thudt ciia thiét bi
b VDO Y b 4
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Hinh 2. Mach nguyén Iy én dong cho LED
Pé BVDD c¢6 kich thude nhé gon, trong
lugng thép, phu hop v6i muc dich st dung
trong thyuc t&. Budc tiép theo, chiing t6i tién
hanh thiét ké va ché tao vo thiét bi. Mo hinh
v6 thiét bj thé hién qua hinh 3.
/

| —
e R ETS
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Hinh 3. M0 hinh vo thiét bi
V6 thiét bi: nhom
Vit lidu dau chiéu: nhwa cing
Kich thuéc thiét bi, duong kinh dau chiéu,
chiéu dai dau chiéu dugc thé hién day du trén
hinh vé.
2.3. Quad trinh do dac
Thure nghiém 1: sau khi thiét ké — kiém tra
cac phan tir cua thiét bj — tién hanh Iip rap
thiét bi theo so do thiét ké — tién hanh do cac
thong s6 vé& dién co ban ciia BVDD nhu dién
ap, cudng do dong... khi hoat dong bang dong
ho van ning (Kyoritsu 1052 - Japan).
Thuwe nghiém 2: tién hanh khio sat mot sb
théng s6 ctia BVDD nhu cuong do sang véi ba
ché do cua thiét bi (khoi dong, test nong, test
sau) bang thiét bj Lux Meter (Testo 0500 M).
Thure nghiém 3: tién hanh soi chiéu BVDD
1én bé mit da tay ctia bénh nhan va kiém tra
su tang nhiét ciia ving co thé bénh nhan bi soi
chiéu trong thoi gian tir 1 dén 25 phut bang
nhiét ké dién tir (Testo 608-H2).
Thuwe nghigm 4: tién hanh thyc nghiém xac
dinh tinh mach trén tay 20 tré em bang ba ché
d6: khoi dong, test ndng va test sau. Tré em
dugc Iya chon c¢6 do tudi tir 6 dén 12, trong
d6 c6 mot sb em bi thira can.

kel
W
'

Hinh 4. Anh so dé mach in va BVDD khi ldp rdp
hoan thién

Thong s ky thuat:

Ngudn dién: 220V ~ 50Hz

Cong suét tiéu thu: 7W

Kich thudce: 200,00 x 38,20 x 50,06 mm;
® 32,90 £ 0,02 mm

Trong luong: 720 g

Kha ning chiéu sau qua 16p mé 3+ 5 cm
3.2. Do cwong dj sdang
Pé tim hiéu kha nang hd tro quan sat mach
méu, budc dau chung t6i tién hanh khao sat
cuong gi(f) sang phat ra tr BVDD tuong Uing
V('T’i ché d6 khdi dong, test ndong, test sau.
Két qua thu dugc cho badi bang 1.

Bang 1. Két qua do cuong do sing ciia thiét bi
Cwong do sang (lux)

STT Chédd Chéddtest Chédd
khéi dong néng test su

1 4007 63030 98240
2 4009 63040 98230
3 4012 63040 98240
4 4006 63030 98230
5 4008 63020 98250
TB 4008 4 63032 | 98238

Tir bang s6 liéu 1 cho thdy cuong do sang cia
blrc xa phat ra & ca ba ché d6 cua thiét b 1a
tuong d6i cao. Cudong do buc xa nay co thé
dam bao hinh anh thu dugc ro nét hon. Qua
d6, ting kha nang hd trg cho cic y bac si
trong qué trinh tiém truyén, ldy mau.

3.3. Do nhiét cuc bp viing bi soi chiéu

Vé6i dbi twong hudng dén hd tro 1a tré em nén
mot thong sb hét sirc quan trong dugc chung
toi quan tdm nghién ctru 1a sy tang nhiét cuc
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b tai vung co thé duoc soi chiéu. Két qua thu
duoc thé hién & hinh 5.

Hinh 5. Quan hé giita nhiét dot trén bé mdt da va
thoi gian soi
Khi nhin vao bang s6 liéu 1 ta thdy cuong do
sang phat ra twong dbi cao. Mic du cudng do
sang cao nhung qua hinh 5 ta thiy: nhiét do
vung bi chiéu buc xa trén co thé c6 mirc tang
nhiét 6 khong dang ké. V&i mirc ting nhiét
d6 nay chua dii dé gy ra hiéu ung nhiét dbi
v6i co thé mot cach rd rang. Buc xa phat ra
thudc vung anh sang do6 nén kha nang gay ra
hiéu mg phi nhiét d6i véi co thé ciing khong
thue su cao [11].
3.4. Két qud soi tinh mach trén tré em
Khi chiéu BVDD & ché do khoi dong (hinh
6a) bang mit thuong da c6 thé quan sét thay
nhitng tinh mach c6 kich thuéc lon. Tuy
nhién, két qua quan sat nay d& bi anh huong
boi anh sang ngoai méi trudng ciing nhu bé
day cua l6p mé dudi da.

Hinh 6. Két qud soi tinh mach trén ban tay tré em

bang thiet bi BVDD. (a) che do khdi dong, (b) che

do test nong, (c) che do test sdu, (d) chieu BVDD
trén co tay ¢ che do test sau

Khi chiéu BVDD & ché d¢ test nong (hinh 6b)

bang mit thuong di co6 thé quan sat thay

nhitng tinh mach. Qué trinh quan sat nay it bi
anh huong ctia anh sdng ngoai mdi trudng
cling nhu bé day cua 16p m& du6i da. O ché
do nay, nhitng nguoi it ¢6 kinh nghiém ciing
c¢6 thé tién hanh thao tic lay tinh mach mot
cach d& dang. O ché d6 nay, viéc ting nhiét
dd cuc bo ¢ vung dugc chiéu cling khéng qué
16n. Ching t6i khuyén céo uu tién sir dung &
ché do nay.

Khi chiéu BVDD & ché d6 test sau (hinh 6c)
hinh anh tinh mach c6 thé quan sat thay la rat
rd nét. Vi ché do nay hinh anh quan sat dugc
gan nhu khong bi anh huong boi anh séang
ngoai méi trudng cling nhu bé day lop md
dudi da. Tuy nhién, & ché d6 nay viéc ting
nhiét d6 cuc bo & nhitng vang duoc chiéu
trong khoang thoi gian 16n bt dau c6 ¥ nghia.
Chang tdi khuyén céo, chi st dung ché do nay
véi nhirng truong hop dac biét hoac sur dung
trong viéc giang day cho nhiing ngudi mai
bat dau 1am quen véi ki thuét nay.

Khi chiéu BVDD & ché d¢ test sau trén cb tay
(hinh 6d) hinh anh tinh mach c6 thé quan séat
thiy van hét sic rd nét. Bé day lop mo ma
birc xa phai truyén qua 16n hon & ba trudng
hop trudc nhung két qua hinh anh tinh mach
thu duoc van dap ung kha tt yéu cau ban dau
dé ra.

Két qua quan sat tinh mach trén cac vi tri
khéc cua co thé nhu canh tay, ban chan budc
dau ciing cho thay hét sirc kha quan. O nhiing
ving d6 chung t6i cha yéu sir dung ché do
chiéu test néng va test su. Chung toi dang
m¢o rong nghién cau ung dung cia BVDD
trong viéc hd trg quan sat hinh anh mot sb
bénh ung thu ndng.

3.5. Ddnh gida, nhdn xét

Thiét bi BVDD tao ra hinh anh 2D, 3D (néu
két hop voi cac thiét bi khac) cua ving soi
chiéu trén co thé. Quan sat truc tiép bang mat
thuong vao hinh anh ta thay dugc mét sd cau
trac bén trong da 1a hé théng mach méu timg
16p theo chiéu sau.
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Thiét bi c6 wu diém 1a don gian, d& dang st
dung, hinh anh rd nét c6 thé quan sat bang
mat. Ving anh sang phat ra nim trong ving
mau d6 cta quang phd vi thé gan nhu khong
¢6 hai cho mét ciing nhu da.

Phuong phap chyp hinh anh dya trén nguyén
ly hap thu ning luwong cia khdi chat la
phuong phap méi trong chan doan hinh anh
tai Viét Nam, vi thé chiing t6i van tiép tuc
nghién ciru, nang cip va mé rong tmg dung
cho thiét bi.

4. Két luan

D3 thiét ké ché tao thanh cong BVDD véi céc
thong sé co ban (kha ning chiéu sau qua 16p
md 16n nhit 3+5 cm). Thiét bi khong gay
bong phan soi chiéu, phat anh sang do (budc
song chinh 633 nm Ia buc xa lanh, khéng gay
tac dung phu), c6 ba ché do soi chiéu, cuong
dd sang cuc dai 98238 lux, hinh anh quan sat
tryc tiép bang mit thuong.

D3 tién hanh khéo sat cac théng s6 an toan khi
str dung thiét bi ¢ cac ché do (khoi dong, kiém
tra néng, kiém tra sau) trong iy tinh mach.

Tién hanh do thir nghiém trén tinh nguyén vién
1 tré em cho két qua ban dau tuong ddi tét.
Thiét bi BVDD hita hen c6 thé nang cip, két
hop... dé tao ra nhitng két qua t6t hon nita
trong viéc hd tro cho y bac si khi thuc hién
cac ki thuat tiém truyén va ldy mau.

Lo&i cdm on

Cam on dé tai T2018 —PC-125 da hé tro
hoan thanh cdng trinh trén.
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