20

KHOR HOC - CONG NGHE VA DAl MO

CHE TAO MAY DO BAO HOA OXY
TRONG MAU CAM TAY

Dua trén nguyén ly
do nong dd oxy bao
hoa bang phuang phap
quang hoc, cac nha
khoa hoc thudc Cong
ty Co phan Céng nghé
AMEC da nghién ciiu,
thiét ké, ché tao thanh
cong mau may do bao
hoa oxy trong mau
cam tay vGi cac chi
tiéu ki thuat dam bao
yéu cau, dugc kiem
dinh bdi cac may phat
tin hiéu chuén. Viéc
nghién cifu, ché tao
thanh cong thiét bi
nay gop phan giip cac
nhén vién y té phat
hién sém nhiing dau
hiéu khong tot vé siic
khde clia ngudi bénh,
dé kip thdi co nhiing
chan doan va diéu tri
phu hop.
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0 néng dod oxy trong

mau la ky thuéat do

xac dinh thanh phan

oxy c6 trong mau va
dudc thuc hién bang cac phuang
phap khac nhau nhu: phuong
phéap hda hoc, phuong phap cdm
bién ap Iluc PO,, phudng phap
quang hoc. Trong dé, phudng
phap quang hoc dugc si dung
dé ché& tao may do bao hoa oxy
trong mau cam tay béi tinh an
toan cho bénh nhan vi nhiing tiép
xuc khong dién gitia bénh nhéan
va thiét bi.

TU nhiing nAm 80 cla thé ky
truéc, thé giGi da bat dau Ung
dung phuong phap khong tiép
xuc Pulse Oxymetry (hay phudng
phap quang hoc) dé xac dinh muc
dd bao hoa oxy trong mau cla
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NGUYEN MINH KHAI
Cong ty C8 phén Cong nghé AMEC

ngudi bénh. Phudng phap nay
da trg thanh phuong phap chuén
trong ch&n doan 1am sang bdi tinh
don gian cling nhu nhiing thong
tin hiiu ich cung cdp cho bac sy
va y ta. Bay la mét chiic nang do
rat phé bién trong cac may theo
doi stic khée bénh nhan. Trong
mot sé Ung dung nhu gay mé
trong quéa trinh phau thuat, bat
budc bac sy phai do cac thong sé
vé su song cla bénh nhan - mot
diéu hét stic quan trong bdi con
ngudi khong thé thi€u oxy cung
cdp cho nao trong vong 5 phut.

Dudi day trinh bay nguyén ly
do va phuong phap ché tao may
do nbng dd oxy bao hoa trong
mau cam tay (goi tat l1a “may do
Sp0O,”) dua trén phucng phap
quang hoc.
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Nguyén Iy do néng do oxy bao
Hoa bang phuwong phap gquang
oc

Mau con ngudi chira dung mot
vai dang Hemoglobin (mét dang
protein): c¢6 dang Hemoglobin
van chuyén oxy va cé dang
khong van chuyén oxy. Dang van
chuyén oxy goi la cac HbO,,
dang khéng van chuyén duco gO|
la Hb. Hai dang protein nay cé
dac tinh hap thu anh sang khac
nhau, va dugc thé hién rd nhat tai
hai budc séng anh sang 660 nm
(dnh sang ddé) va 940 nm (anh
sang gan hoéng ngoai). Sy hap
thu nay dugc thé hién trong biéu
dé hinh 1.
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Hinh 1: su hdp thu anh sang

Phuong phap quang hoc dua
vao su hép thu khac nhau cla
hai thanh phan Hb va HbO, tai
hai buéc song do va budc séng
gan hong ngoai, cling nhu kich
thuéc thay déi cla dong mach
mau trong qua trinh dap cua tim.
SpO, la néng do bdo hoa oxy
trong mau. Khi ching ta hit thd,
khi oxy s& vao phéi. Thanh phan
quan trong nhéat cla mau la Hb sé
van chuyén oxy tu phéi dén céc
cd quan can thiét trong co thé dé
dam bao su s6ng. Qua trinh van
chuyén dé xay ra khi Hb ké&t hgp
vGi oxy thanh HbO, (Hemoglobin
c6 gan oxy). Ty lé HbOz/(HbO2 +
Hb) dudc goi la dé bao hoa oxy
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trong mau SpO,, ndi cach khac
la ty 1& phan tram cla Hb trong
mau két hgp vdéi oxy. Ty 1é SpO
dugc xac dinh bang cach truyen
2 anh sang do va anh sang hong
ngoai qua ngon tay hoac dai tai
cla ngudi bénh va do su thay
déi clia phan anh sang hép thu
dugc. Ngudn sang phat la 2 dén
LED c6 budc séng lan lugt 1a 660
nm va 940 nm. Phan thu anh
sang truyén qua dudc sl dung la
photodiode.

Khdi diéu khién
dong LED do
(3)

Phuong phap ché tao may do
$n0, va ket qua

S{ dung nguyén ly do néu trén,
két hgp véi viéc nghién clu, hoc
hoi kinh nghiém ché tao cla nudc
ngoai, sau mot thdi gian thuc hién
(b&t dau nghién cliu ti nam 2011),
cac nha khoa hoc ctia Cong ty C8
phan Coéng nghé AMEC da thiét
k&€ thanh coéng sd do khdi chic
ndng may do nong dé bdo hoa
oxy cam tay nhu hinh 2.

Khéi diéu khién dong
LED hdng ngoai
(2)

A

Yy v Mach hién
Mach diéu thi LCD
khién LED Mach didu (10)
(4) khién va x
ly tin hiéu s6
\i Knéilcanlbang Q) Mach ban
thanh phan DC | phim
N (] (11)
Sensor
A A
2 Mach loc va Mach chuyén
M;‘:: I"c“(‘;‘;" »| khuéch dai » d6i ADC1
(6) (8)
Mach nguén
Mach chuyén cung cép va
p-| d6i ADC 2! sac pin
9) (12)

Hinh 2: so dé khdi chiic ndng may do néng dé 6xy cam tay

Thong thudng, déi véi ngudi
khde manh, ty 1& SpO, ti 96 t6i
98%. Khi ty 1& SpO, xudng dudi
90%, cd nghia la stic khde cla
ngudi dé c6 van dé va can dugc
tién hanh tham kham bdi cac
don vi y t€ chuyén mon. Khi ty
Ié SpO, xudng t6i dudi 75%, su
séng gan nhu khong con vi mau
da tréd thanh mau den.

Mdy do SpO, ciing cung cép
théng s6 vé nhip tim, tuy nhién,
thong s6 nay doc lap vai gia tri ty
& SpO,.
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Nguyén ly hoat déng: sau khi
sensor SpO, (b6 chuyén déi
quang dlen) ducc gan |én mot bo
phan cd thé ngudi (dau ngdn tay,
dau ngon chan, hoic tai), may
s& chuyén sang ché& do do. Khéi
mach (1) s& diéu phat tin hiéu
chon LED dd hodc LED héng
ngoai lan lugt theo chu ky 1 ms.
Pong thai khoi mach (1) cling gui
gia tri dong diéu khién téi cac khai
mach (2) va (3). Hai khdi mach
(2) va (3) tich hgp céac bod chuyén
d8i ADC dé diéu khién cudng dé
dong LED (d6 hodc héng ngoai)
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théng qua khoi mach (4). Khoi
mach (4) co cac tin hiéu ndi tdi
chan anode va cathode cua
diode trong sensor dé mé théng
hodc tat. Khi m& théng sé co
dong thong qua cadm Ung quang
chuyén t6i kh&i mach (5). Khéi
mach (5) 1a mot bd khuéch dai
truyén dat trd khang cé nhiém vu
chuyén déi dong dién thanh dién
ap. Dién ap tai dau ra khéi mach
(5) bao gém 2 thanh phan DC va
AC. Thanh phan AC c6 bién do
rdt nhd nén dudgc loc bd thanh
phan DC va khuéch dai béi khéi
mach (6). Khéi mach (7) dugc s
dung dé bu kh{ thanh phan DC
trong tin hiéu dua ra ti kh6i mach
(6). Khéi mach (8) nhan dau ra
cl@ia kh&i mach (6), kh6i mach (9)
nhan dau ra cGa khéi mach (5) va
thuc hién 2 bién ddi ADC déng
thoi. D liéu ra cla 2 khoi ADC
dugc chuyén dén khéi mach (1)
dé thuyc hién cac xu ly ti€p theo
nham xac dinh gia tri ty 1& SpO,
va nhijp tim. Céac gia tri sau khi
xac dinh dugc sé dudc hién thi
trén khéi mach (10). Khéi mach
(11) dugc sU dung dé thiét lap
cac tham so hoat déng clia may.
Khoéi mach (12) thuc hién chtic
nang cdp ngudn, giam sat muc
pin va thuc hién chuc nang sac
pin khi can.

Phan mém chay trén Kkhoi
mach (1) thyc hién chuc nang
giam sat muc DC trong tin hiéu
ra cla khdi mach (9) dé xac dinh
gia tri bu khii cho khéi mach (7).
Su bu khi nay nhdm dam bao
cac két qua do chi phu thudc
vao tinh toan thanh phan AC cla
tin hiéu dua ra ti khdi mach (8).
D{ liéu dua ra tu khoi mach (8)
ti€p tuc dugc loc so thong dai vdi
bang théng tii 0,5 Hz t6i 3,5 Hz
loai bd cac thanh phan nhiéu.
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Sau khi dudc loc nhiéu, phéan
mém sé& xac dinh cac diém thay
déi cé tinh chu ky dé tach ra céac
doan lién ti€p, mdi doan gém 3
chu ky tin hiéu. DT liéu ctia méi
doan dudc st dung dé tinh gia tri
can bac 2 trung binh binh phuong
(gia tri RMS). Ty s gia tri logarit
tu nhién (logarit cé s6 2) cla 2
thanh phan RMS tucong Uing véi
2 budc séng anh sang sé tudng
duong véi ty so gilia HbO, va
Hb.

Gia tri RMS tudng ung vdi
buéc séng d6 (RED LED) dugc
tinh nhu sau:

Vr rms

Gia tri RMS tucng ung vdi budce
song gan héng ngoai (INFARED
LED) dugc tinh nhu sau:

x5~

Né&u goi R la ty so logarit cla
2 thanh phan RMS, R dudc tinh
theo cbng thuc sau:
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Tuy nhién, dé phan anh chinh
xac néng do bao hoa oxy trong
mau, cac gia tri R phai dugc hiéu
chinh qua mot qua trinh goi la
calibration. Qua trinh nay dugc
thuc hién nham tim ra mét dudng
dac tuyén biéu dién mé&i quan hé
gita R va ty 1é SpO, theo cong
thuc sau:
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Ngoai ra dé tinh nhip tim, s6
mau trong méi doan 3 chu ky
dudc cong lai, néu goi BR la téc
dé dap cla tim trong mét phat (60
gidy) va f Ia tan s6 I&y mAu 500
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Hz, thi BR dugc tinh theo céng
thiic sau:
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Trén cd sG cac nghién clu,
tinh toan thiét k& néu trén, céac
nha khoa hoc clia AMEC da hoan
thanh viéc ché tao may do néng
do bao hoa oxy trong mau cam
tay vGi cac théng so chi tiéu ky
thuat nhu sau:

e Thong s6 do SpO,:

- Dai do: 0-100% SpO,

- D6 phan dai: 1%

- Sai s6 tudng ting véi khoang
gia tri do:

+ 70%-100%: sai s6 + 2%

+ 0%-69%: khéng xac dinh sai
sé

e Théong sé do nhip tim:

- Dai do: 30-250 nhip/phut

- D6 phan dai: 1 BPM

-Saisé:+1%

- Tiéu chuédn an toan: IEC
61601-1-1

- Hién thij théng tin bang: man
hinh LCD hoac LED

- Thong tin chi thi:
Bargraph/trendgraph

- Luu di lieu do: t6i thi€u 12
gio
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Cac két qua do néu trén da
dugc kiém tra bdi cac may phat
tin hiéu chudn nhu PS-2200 va
SmartSat, vi vay cé thé sl dung
dudc trong qua trinh giam sat
nong do bao hoa oxy trong mau.
Hién nay, may do néng doé bao
hoa oxy trong mau cam tay cua
AMEC dang dugc th nghiém tai
Bénh vién Viét Buc trudc khi dua
vao san xuat rong rai m





