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(54) MAY SOI VEN NGUOI LON SU DUNG PIOT PHAT SANG CONG SUAT

(57) Giai phap hitu ich dé xuat may soi ven nguoi 1on su dung diot phat sang cong suat
(goi tit 13 LED cong suat) bao gém phan than trén, cum dén LED chiéu sang, ngudn mot
chleu (PIN dung mot 1an hodc PIN sac), cam bién hong ngoai, phan than duéi (day), cong
tac, nap day bao vé cum chleu sang; khac bi¢t & chd: s dung nam LED c6ng suat c6 ba
budc séng khac nhau 1am ngudn chiéu sang cho két qua hién thi ven sic nét, c6 do tuong
phan cao so voi vung da xung quanh; b cam bién hong ngoai duoc lap dat trong may cé
vai tro nhu cong tac dong m¢ giup hé dén LED tu dong bat sang khi 6p thiét bi 1én tay va
tr dong tat khi 14y thiét bi ra, hoan toan khong c6 anh sang roi truc tiép vao mat nguoi su
dung. May soi ven ngudi 10n st dung LED cong sut voi cac khac biét bén trén giip hd tro
y bac si xac dinh ven nhanh chong, c6 gia thanh thap, kich thudc nho gon, d6 bén cao, an
toan, ing dung t6t véi diéu kién co sd 'y té trong nudc.
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Linh vue ky thuat dwoc dé cap

Sang ché thudc linh vuc k¥ thuat y sinh- thiét bi y té, cu thé d& cap dén may soi
ven ngudi 16n st dung cac dibt phét sang cong sudt (LED cong suit) duoc thiét ké gom
v6 hop, ngudn phét sang dén LED cong suét, va cam bién hong ngoai, véi muc dich hd
trg nhan vién y té xac dinh ven nhanh chéng trén khu vyc canh tay ngudi 16n.

Tinh trang k¥ thuit cia gidi phap hiru ich

May soi ven dd c6 tir 1au, cu thé 1a cic séng ché, san phdm: cac bang doc quyén

sang ché My s US 7874698 B2 cip nam 2011, US 8498694 B2 cAp nam 2013, cong bd

don sang ché My s6 US 20130114249 Al cong bb nim 2013; san pham Veinlite cia
hang TransLite, LLC, Sugar Land, TX, USA.

Nhin chung cac sang ché ciia nudc ngoai déu c6 kha ning hd trg xac dinh ven
nhung ciing con mdt s6 khuyét di€ém nhat dinh: chi phi trién khai cao, su khac nhau vé
c4c dic tinh sinh hoc co thé: kich thudc canh tay nho, mau da vang, it 16ng trén canh

tay,... .

O Viét Nam, nhu clu ung dung trong cic bénh vién, co s¢y té 1a rét 1o, tuy nhién
hién chua c6 mdt nhém nghién ctru nao ché tao may soi ven dat thanh cong vé @6 chinh
xéc, tién 1gi, ho tro xac dinh ven nhanh chéng.

Ban chit ky thuit ciia giai phap hiru ich

Muc dich cta giai phap hiru ich 1a tao ra m¢t mdy soi ven sir dung LED cong suét
¢6 kha nang dap tng tdt voi nhu ciu trong nude. Dé dat duoc muc dich d6 giai phéap hitu
ich d& xuAt mot s6 khac biét so voi cac thiét ké da biét dudi day.

May soi ven stir dung cong nghé quang hoc hién nay cé thé chia 1am hai nhom:
nhom sir dung ngudn sang dén Halogen va nhom st dung ngudn sang LED 1am dau do.
Tuy nhién nhém sir dung ngudn sang LED 14 ndi trdi hon véi cac uu diém nhu: ngudn
sang lanh, nguén nudi mot chiéu cé dién ap thép, linh dong trong nhiéu diéu kién sir
dung. Cing v&i sy phat trién ciia cong nghé dén LED, cdc LED sau nay c6 cong sut phat

sang manh hon. Trong giai phap hiru ich nay nhom tac gia dé sut st dung 5 LED cong
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suét, thtr nhit cung cp ngudn sang du manh cho thiét bi hoat dong, thir hai giam s6
lugng LED ciing ddng nghia véi giam kich thuéc phan vé, phit hgp hon véi kich thudce
canh tay nguoi truong thanh trong nudc ta.

Mot nhuge diém cia LED dic biét 1a LED cong suit 1a khi str dung s& rit choa
néu nhin truc tiép vao LED, dic biét khi sir dung trong diéu kién anh sang phong. Tir d6
nhém tac gia d& xudt sir dung bd phan cam bién hdng ngoai, déng vai trdo nhu cong tic
déng mé. Khi &p thiét bi 1én tay, hé LED tu dong bat sang, khi 1iy thiét bj ra hé LED tit,
hoan toan khong c¢6 anh sang roi truc tiép vao mit nguoi sir dung.

Su két hop ba budc séng khac nhau: hai LED cam trong khoang 590- 600 nm, hai
LED @6 trong khoang 620- 630 nm, va mot LED d6 trong khoang 650- 660 nm dugc dic
Kkét tir cac nghién ctru mo6 phong va thuc nghiém cia nhom, cho két qua hién thi ven sic
nét, c6 do tuong phan cao so véi vung da xung quanh.

May soi ven ngudi 16n v6i cac khéc biét bén trén gitip hd tro y béc si xac dinh ven

nhanh chéng, tng dung tot véi dicu kién co s y t€ trong nudec.
M0 ta van tit cac hinh vé

Hinh 1 1a so dd téng thé ciu trac may soi ven ngudi 16n sir dung didt phat sang cong sut

(goi tit 1a LED cong sudt);
Hinh 2 13 so db hoat ddng may soi ven ngudi 16n sir dung didt phat séng cong suét;
Hinh 3 13 so dd b tri mat duéi cum ngudn chiéu sang;
Hinh 4 13 so dd b tri mit trén cum ngudn chiéu sang; va
Hinh 5 13 so dd b tri cum cam bién hdng ngoai.
MB0 ta chi tiét giai phap hiru ich
Theo Hinh 1, may soi ven ngudi 16n ¢6 cdc cum chi tiét chinh gom:
Trong d6, thiét bi hoan chinh gdm phan than trén 1 va than duéi 5 dp lai véi nhau
bing 6¢ van. Bén trong chira cac cum dén LED chiéu sang 2, ngudn mdt chidu 3, va cam

bién hdng ngoai 4. Cong tic 6 c6 nhiém vu dong md toan mach, phan nap ddy 7 duoc

lam bang chat li€u mica trong suot, bado vé cho cum chicu sang.
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Theo Hinh 2, méy soi ven duoc dit sat 1én ving canh tay ngudi 16n, mé cong tic
6, cam bién hé)ng ngoai tu nhan dién vat can, chuyén mach va hé théng dén LED trén
cum 2 s& dugc bat sang. Anh sang ddm sau vao phan da canh tay, va tan xa nguoc tré lai
bé mit, tinh mach (ven) hip thu manh 4anh sang trong ving cam - dé hon ving da xung
quanh, tir 6 hinh dang tinh mach s& t6i hon cac ving khac trong ving nhin thdy 9, nhan
vién y té c6 thé thuc hién cac thao tac tiém tinh mach trong ving nay. Ving nhin thdy 9
la khoang khong gian hinh nén cut dugc gidi han boi hai vong tron khong khép kin 7, 8.
Vong tron 8 nim & day phan than duéi 5 c6 dudng kinh khoang 1,2 - 1,5 cm, khoang
khong gian giéi han trong ving niy théa man ca hai diéu kién: mot 1a du rong dé cac
nhan vién y té thuc hién cdc thao tac tiém ven, va hai 1a 4nh sang tan xa tir cum den LED
c6 thé lan toa khip khu vuc ndy. Vong tron 7 nim & mat trén phan than trén 1, c¢6 dudng
kinh khoang tir 3 - 4 cm, duong kinh nay rong hon than dudi, tao cho ngudi st dung co
cdm giac vung thao tac rong rdi hon.

Theo Hinh 3, mit duéi cum ngudn chiéu sang 2 bao gbm nam LED cong suét
dugc bd tri cach déu nhau. O giita 1a LED d6 12 khoang budc séng 650 - 660 nm, tiép d6
1a hai LED cam 11 ¢6 khodng budc song 590 - 600 nm, va ngoai cung la hai LED do 10
c6 khoang bude séng 620 - 630 nm.

Theo Hinh 4, mit trén cum ngudn chiéu sang (2), bao gbém cac dién trd (13) duoc
méc v6i cac LED bén dudi, ddm bao su hoat dong 6n dinh cia cum dén chiéu sang.

Theo Hinh 5, cum cam bién hdng ngoai bao gdbm: khdi mach dién (4), LED thu
phét tin hiéu (14) dugc gin vao phin dé & vi tri (15).

M4y soi ven ngudi 16n st dung LED cong sudt duge tich hop vao phin v nhé
gon. Nguén dién 4p mot chiéu (co thé st dung nguén mét chiéu (PIN) 9 V hodc PIN sac),
cling v&i cam bién hong ngoai déng md tu dong gitp tranh 4nh sang chiéu truc tiép vao
mét ngudi sit dung. Vi cac wu diém nhu nhé gon, d6 bén cao, linh dong, gia thanh 18, ...
may soi ven ngudi 16n c6 thé ing dung rdng rai trén khip cac co sé y té, bénh vién, cling
nhu phong kham, gitip nhan vién y té nhanh chéng xéc dinh vi tri ctia tinh mach, ciing
nhu gidm thiéu cac tac dung phu nhu dau dén, s¢ hii,... do ti€ém trat ven gay ra dbi vai

bénh nhan.
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YEU CAU BAO HO

1. May soi ven ngudi 16n st dung dibt phat quang cong suat (LED cong suit) bao gdm
phan vo hop, cum dén didt phat quang chiéu sang, nguén mot chidu (PIN ding mot
1an hodc PIN sac) va cam bién hdng ngoai dugc lip dit trong may c6 vai trd nhu
cong tic dong ma giup hé dén dibt phat quang t dong bat sang khi bp thiét b 1én tay
va tu dong tit khi 14y thiét bi ra, hoan toan khong c6 4nh sang tir dibt phat quang roi
truc tiép vao mét ngudi sir dung; khac biét & chd: ngudn chiéu sang bao gdm nam
didt phat quang cong sudt duge bd tri cach déu nhau; & giira 1a didt phat quang do
khoang budc séng 650 - 660 nm, tiép do6 1a hai diét phat quang cam c6 khoang budce
song 590 - 600 nm, va ngoai ciing 13 hai diét phat quang do c6 khoang budc song 620
- 630 nm lam ngudn chiéu sang cho két qua hién thi ven sic nét, c6 do tuong phan
cao so v6i vung da xung quanh.

2. May soi ven ngudi 16n sir dung didt phat quang cong suét theo diém 1, trong d6 phan
v6 hop nhod gon, phit hop kich thude canh tay ngudi truéng thanh; phan thao tac 1a
khoang khong gian hinh nén cut dugc gidi han bdi hai vong tron khong khép kin,
vong tron ndm & day phan than dudi c6 dudng kinh khoang 1,2 - 1,5 cm, vong tron
nidm & mat trén phan than trén, c6 duong kinh khoang tir 3 - 4 cm.

3. May soi ven ngudi 16n st dung dibt phat quang cong suét theo diém 1, trong d6 c6
tich hop bd cam bién khoang cach hdng ngoai gdm khéi mach dién, dibt phat qua thu
phat tin hiéu duoc gin vao phan dé, ¢6 tac dung nhu mot cong tic dong mé hé didt
phat qua chiéu sang, khi 6p thiét bi 1én canh tay hé dén didt phat qua bat sang, khi
dura ra khoi canh tay hé dén didt phat qua tit.



2318

Hinh 1



Hinh 3



2318

Hinh 4
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