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TRONG VAT LY TRILIEU
Lé La Vwong Linh
Trueong Dai hoc Thu Dau Mgt

TOM TAT

Quang liéu phdp la phwong phdp diéu trj hé tro da minh ching tac dung tri lidu va y
nghia xa hoi dang ké qua nhiéu nghién cizu va #ng dung thyc tién trén thé gisi va trong
nuéc. Bai bao nay gisi thiéu mét phwong dn sir dung nguon sang diode phat quang véi wu
diém tinh don sdc, dam bdo cong sudt phi hop, c6 khd ndng két hop buéc song va gid
thanh ré nham ché tgo thiét bi hé tro vat Iy tri liéu, dac biét diéu tri giam dau. Thiét bj
quang tri liéu LED ché tao dwoc c6 cdng sudt thdp tir 5mW — 100 mW, phat bic xa theo
dang dau chim. Méi dau phat gém 10 bong LED, trong dé ¢é 6 bong LED buéc séng
650nm va 4 bong LED buéc séng 940nm. Tan sé diéu bién cua thiét bi dwoc diéu chinh
theo tdn sé sinh hoc tir SHz dén 128Hz. Bai bdo ciing trinh bay vé tinh an toan cua thiét bj
va mét so két qua diéu trj 1ng dung ban dau.

Tir khod : phat quang, tan sé sinh hoc, hiéu itng hai buréc séng

1. GIGI THIEU

Liéu phap anh sang, hay con goi la quang tri liéu st dung diode phat quang (LED) da
dugc nghién ciru va ang dung tir nhidu nam nay [1, 2, 3]. Cac nghién ctu caa Cuc Quan tri
Hang khéng Khong gian Hoa ky (NASA) cho thay anh hudng tich cuc cia anh sang budc
song do ving kha kién (660nm) va budc séng ving hong ngoai gan (904nm) I1én qua trinh
lam lanh vét thuong, giam nhidm tring va giam cac con dau. Pic biét cac thiét bi
WARP10, WARP75 ung dung cong nghé HEALS (High Emissivity Aluminiferous
Luminescent Substrate) do hdng Quantum Devices trong hop tac nghién ctru véi NASA ché
tao thiét bi chiéu sang cho cay trong trong khong gian da ung dung dang thiét bi d6 trong y
hoc [4]. Y van thé giéi da ghi nhan dugc hon 20 thay ddi tich cyc cia cac qua trinh sinh
hoc, hda hoc va sinh 1y trén céc t6 chic sdng tir mac té bao dén mirc co quan. Cac két qua
phd bién nhu 1am l1anh vét thuong, thuc day trao ddi chat, giam dau va nang cao thé trang
chung véi liéu phap chiéu LED vdi cac budc song va tan sb diéu bién xung thich hop.

O Viét Nam, céc thiét bi quang tri liéu huong ky thuat laser di dugc nhiéu don vi
nghién ctiu ché tao va tng dung nhu Trung tim Cong nghé Laser (Bo Khoa hoc Cong
nghé), Trung tam Vat Iy Y sinh hoc (Bo Quéc phong), dic biét cdng nghé thiét bi laser ban
dan cong suat thiap do Phong thi nghiém Cong nghé laser Truong Pai hoc Bach khoa
TP.HCM ché tao da dugc chuyén giao cing vai cong nghé diéu tri nhiéu ching va bénh
cho nhiéu co sd 'y té cong dong.
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Trong nhitng nam gan day, céng nghé LED c6 nhitng budc phat trién vuot bac vé cong
ning, hiéu suat sir dung, da dang vé budc s6ng tir viing hdng ngoai dén ving cyc tim va dic
biét vé gi4 thanh, ma ra nhitng huéng ng dung phong pht trong moi linh vuc. Giai Nobel
Vit 1y ndm 2014 cho cac nha vat ly Isamu Akasaki, Hiroshi Amano va Shuji Nakamura vé
phat minh LED xanh Ia minh chang thuyét phuc cho xu huéng néi trén [5]. Trén co sé do,
mét sb loai LED cong suat cao co thé sir dung thay thé laser tao nén hudng phét trién kha
méi cua linh vuc thiét bi y té 1a nghién ctiu phét trién céc thiét bi chan doan va diéu tri tng
dung ky thuat quang hoc khdng xam l4n bing cdng nghé LED. Uu diém ndi bat cua thiét bi
quang hoc nay so vai céc thiét bi truyén thong 1a khong gay dau, an toan, cho két qua nhanh
va gi4 thanh thap. Trén thé gigi, huéng nghién ciru méi nay da dwoc tap trung nghién ctu
tir vai thap ky nay va budc dau da dat duoc nhiéu thanh tuu ndi bat: thiét bi vat 1y tri liéu
quang hoc [6], thiét bi noi soi, thiét bi scan chic nang hong ngoai gan (FNIRS), cac ky thuat
xét nghiém sinh hoa tu dong, thiét bi chan doan ung thu quang hoc...

Trong qué trinh str dung thiét bi quang tri liéu laser ban dan trong y hoc co truyén, tac
gia da tich luy nhiéu kinh nghiém va hiéu biét vé tac dung hd tro diéu tri caa liéu phap anh
sang. Mot trong nhitng hudng diéu tri duoc gidi y hoc thé gidi quan tim hang dau trong y
hoc phuc hdi chirc ning 13 diéu tri giam dau, con goi 1a y hoc dau (Pain Medicine). Nhiéu
loai thiét bi voi cong nghé khac nhau, nhiéu liéu phap (hoa duoc, vat Iy tri liéu va ké ca
tam 1y hoc) duoc quan tdm nghién ctu mot cach da dang [7]. Tai Viét nam dd c6 mot sd
bénh vién, co sé dao tao thanh 1ap cac khoa diéu tri dau dugc xay dung nham phuc vu cho
chuyén nganh nay, nhung chi yéu van sir dung liéu phap hoa duoc, chir chua quan tim
phtcc hop dén ung dung tac nhan vat ly. Trung tdm Vat ly Y sinh hoc B Québc phong,
Phong thi nghiém Cong nghé laser Truong Pai hoc Bach Khoa TP.HCM 1a mét trong s6 it
co s& nghién ciru c6 cac cong trinh nghién ctru quan tim dén phuong phap diéu tri dau bang
c4c tac nhan vat ly phdi hop [6, 8, 9].

2.COSOLY THUYET VA MO HINH THIET BI

2.1. Co s& ly luan cia phwong phap quang tri liéu bing cong nghé diode phat
quang két hep hai bwéc song

T&c dung ciia dnh sing LED trong diéu tri viém va gidm dau: Theo céc tai liéu cong
b vé tac dung quang tri liéu [6], nang lugng photon cua LED c6 tac dung lam ting vi tuan
hoan & mo, nudi dudng cac mo dudi da bi ton thwong, lam giam ph né va thiic day qué
trinh chng viém. Nang lwong photon khéng c6 tac dung diét khuan tryc tiép, nhung c6 kha
ning kich thich thuc bao 1am giam bét chit sinh bénh cua tu cau, ting hoat hoa cia hé mién
dich dic hiéu va ting hoat hod cac men. Ngoai ra, nang lwgng photon du dé kich thich tao
sgi collagen bi huy pha boi qué trinh viém loét.

Téc dung giam dau duoc giai thich trén co s cac qua trinh: kich thich ty thé dan toi
tang tong hop ATP; ting dong mau va dong lympho; tac dung Ién céc phan tir nudc trong
quéa trinh chuyén ho4; giam cac chat trung gian gy viém va giy dau; giai phong cac chat
morphin ndi sinh (co ché trung wong); (¢ ché hoat tinh than kinh ngoai vi (co ché ngoai
bién); kich thich co ché 6n dinh noi mai.
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Hiéu itng hai buéc séng: Hiéu tng dugc tao nén bai su phdi hop cac LED lam viéc &
hai budc song khac nhau, cung tac dong 1én mot td chuc cua co thé Séng, dé nang cao hiéu
qua cua hiéu ng kich thich sinh hoc. Hiéu tmg hai budc song da dugc Karu [ 10] khao sat
ti mi qué trinh kich thich sinh truéng & E.coli, xem xét ham lugng ARN trong té bao va
khang dinh rang, khi st dung hai buéc séng chon loc két hop hiéu qua ting truong ting gap
1,5-2 1an so véi khi st dung mot budc soéng. Do dé, thiét bi mé hinh da sir dung hai loai
LED ban dan la viéc & hai budc song khac nhau, ghép lai theo phuong thuc:

— LED ban dan GaAsP/AlGalnP lam viéc & budce séng 650 nm (mau do) két hop véi
LED ban dan GaAs lam viéc & budc song 940 nm (ving hong ngoai gan).

— Nho vao hé théng quang hoc phi hop, hai chum tia LED trén dwoc tron 1an nhau sao
cho & mdi vi tri co quan duoc diéu tri déu co su tac dong cung ldc caa hai budc séng. Bic
xa photon 650 nm c6 tac dung chu yéu & bé mat mé va do sau 1-1,5 cm, con budc song 940
nm ¢6 kha ning xuyén sau vao mo dén khoang 4-5 cm.

Hiéu sng tan sé sinh hec: Trong thoi gian gan day, nhiéu nghién ctru cac phuong
phap vat Iy trj liéu mé&i c6 nhan manh dén hiéu tng tan sé sinh hoc, mic du chua cé nhiing
két qua cong bd nhat quéan vé tac dung tri liéu. Nguyén tac chung 1a mdi ddi tuong co thé
sbng vai trang thai khoé manh hozdc bénh ly duge dic trung bai khoang tan s sinh hoc nhat
dinh. Trong qué trinh sir dung cac thiét bi quang cham va quang trj liéu laser ban dan,
phong thi nghiém Céng nghé laser da duc két dwoc, néu sir dung tan sé diéu bién chum tia
két hop cdng suat phéat cho mdi d6i tugng diéu tri mot cach phd hop, hiéu qua diéu tri s&
cao hon. Qua d6, cac nha diéu tri y hoc ¢6 truyén da van dung ly thuyét va ky thuat b ta
trong cham ciru dé giai thich sy két hop trén.

Theo két luan thuc tién trén, thiét bi mo hinh da s dung ba tham sé sau day dé thuc
hién ki thuat bo ta trong cham ctu theo y hoc ¢o truyén: cong suat phét xa, tan sé diéu bién
chum tia va thoi gian chiéu.

2.2. Thiét ké va ché tao thiét bi mo hinh

Thiét bi quang tri liéu LED ché tao dugc c6 cong suat diéu chinh tir 5SmwW — 100 mW,
phét birc xa theo dang dau cham, gém 02 dau phéat, mdi dau c6 10 bong LED, trong d6 ¢6 6
bong LED budc séng 650nm va 4 bong LED budc sng 940nm. Tan s diéu bién cua thiét
bi dugc diéu chinh theo tan sb sinh hoc tir 5Hz dén 128Hz.

Khéi giao tiép
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Hinh 1: So do khai thiét bi
100



Tap chi Khoa hoc Dai hoc Thii Dau Mgt S6 5(30)-2016

Theo so db khéi (hinh 1), thiét bi bao gdbm: Khéi ngudn cung cap dién &p 5V cho hé
thdng; Khéi giao tiép 1a giao dién nit twong tac voi ngudi sir dung; Khéi didu khién nhan
tin hiéu tir khdi giao tiép, théng qua vi xur Iy xac 1ap thong sé ki thuat va kich hoat ché do
hoat dong cuia dau phét théng qua khéi kich phat; va Khdi hién thi thé hién céc thong sb
hoat dong. Thiét bi sir dung vi diéu khién trung tam Atmegal6, c6 nhiém vu tiép nhan céc
thao tac tir bén ngoai qua nat bam, xt Iy dit liéu, hién thi théng tin 18n mat thiét bi, va diéu
khién cac thong sé phat LED theo y mudn ciia ngudi sir dung. Viéc hién thi thoi gian diéu
chinh, thoi gian phét, tan sé cua timg dau phét thé hién bang cac LED 7 doan. Ngudn &p
cung cap 5V cho tat ca cac IC, trong d6 sir dung 2 1IC LM317 dé cung cap dién ap 3V cho
tat ca cac LED.

Theo so d6 mat may (hinh 2), cac théng s6 tan sb, cong suat cia timg dau phat c6 thé xéac
lap mot cach doc 1ap. Thoi gian xé&c 1ap qua bo dinh thoi chung cho ca 2 dau. Vé may dwoc ché
tao bang nhua PVC, c4c dau phat bang nhém. Hinh 3 biéu thi mé hinh thuc té da ché tao.
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Hinh 2: So do thiét ké mat may

Hinh 3: M@ hinh thiét b; thyc té dang hoat déng
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2.3. Thong sé k¥ thuat caa thiét bi

— B6 phan diéu tri: hai dau phat, mdi dau gém 6 bong LED 650 nm va 4 béng LED 940
nm st dung hiéu tng hai budc séng ddng thoi. Cong suat phat didu chinh tir SmW dén
100mW. Ché d6 phat: lién tuc va xung vai tan sé tir 5 Hz dén 128 Hz.

— B¢ phan dinh thoi: Thoi gian phat: 10 — 15 — 30 — 45 — 60 phdt.

— B6 phan kiém tra hoat dong dau phat

— Ngudn nuéi thiét bi: AC 220V/50Hz.

— Kich thudc: 37cm x 29cm x 10cm. Trong luong: 1,2 kg.

3. PIEU TRI THU NGHIEM

Thiét bi da dugc kiém tra an toan vé dién cho ngudi st dung 1an bénh nhan, khong co
hién tuong ro ri dién qua thanh may hoic dau phat. Trén co so van hanh céc thiét bi laser
ban dan cong suét thap trong diéu tri thyc tién va nhitng nghién ctru lién quan da céng bd
[11], tac gia dé xuét 6 phac dd theo cac tan sb sinh hoc dic hiéu nhu sau:

Phdc do 1.1: Tan s6 tir 5 Hz dén 13 Hz (dai tan sé cong huong Schuman): Dai tan nay
c¢6 dinh diém 7 — 8 Hz gitp diéu hoa cac rdi loan than kinh ndo bo (vi cling nhip véi cac
xung dién & dai ndo), thich hop dé tri lidu cac chang rdi loan hé than kinh thyc vat (nhu réi
loan tién dinh, chong mat do thiéu mau ndo, chéng mat do bj viém xoang sang man tinh...).

Phdc d6 1.2: Tan s6 tir 14 Hz dén 32 Hz: Dai tan nay c6 dinh diém la 16 — 17 Hz gilp
diéu hoa hoat dong té bao (diéu chinh thim thdu mang té bao), dan truyén thdng tin tét
thong qua dong ion Ca++, thich hop dé tri liéu cac rdi loan chirc nang tang phu (nhu phé
khi hu, can huyét hu, than 4m hu, ty vi hu han...).

Phdc do6 1.3: Tan s6 tir 33 Hz d&én 51 Hz: Dai tan nay c6 dinh diém 1a 36 — 37 — 38 Hz
gilp hoat hoa hé théng vi tuan hoan, thich hop dé tri lidu cac ton thuong thuc thé ¢ céc t6
chirc tang phii (nhu viém nhiém, dau nhtc cac loai...) Theo [11] Gng dung tbt trén co thé
ngudi 14 tan s6 50 Hz (con goi 1a tan s cong hudng dinh dudng), n6 tng véi qua trinh trao
ddi chat mo lién két va hé than kinh.

Phdc do 1.4: Tan s6 tir 52 Hz dén 70 Hz: dinh diém 12 60 — 61 — 62 Hz giup diéu chinh
t6t cac réi loan tam than, thich hop viéc tri liéu cac réi loan than kinh tim (thé tam - than bat
giao, can dwong vuong, can khi pham vj ...) ciing nhu phuc hdi cac trang thai rbi loan tinh
than do tai bién mach mau nio.

Phdc d6 1.5: Tan sb tir 71 Hz dén 89 Hz: dinh diém 1a 72 — 73 Hz gidp hai hoa cong
ning tai tao mé, thich hop vao viéc phuc hdi chirc ning nhu giy - ntt xwong khaop, 16 loét
do loan dudng hozc bi nhiém tring dai ngay, bi ton thuong da lidu (do chan thuong va dap
hoac bi bong...).

Phac d6 1.6: Tan s6 tir 90 Hz dén trén 100 Hz: dinh diém 1a 128 Hz gilp kich hoat da
dang sinh hoc cua co thé nguoi, thich hop trj liéu tot mot s6 hoi ching cua cac bénh phirc
hop (lién déi hitu co véi nhiéu tang phi) nhu: viém gan mén tinh, viém nhiém phu khoa,
viém da xoang man tinh, viém than mén tinh... Dai tan s6 nay ciing c6 thé ap dung dé ting
st dé khang (hé mién dich), chdng 140 hoa, suy nhuoc co thé, ngudi gia. ..
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Téc gia da tién hanh diéu tri thir nghiém theo cac phac do trén cho mot sé bénh nhan co
nhitng chimg dau lién quan ton thwong gan co, ton thuong khép man tinh, mot sé chung
dau man tinh nhu dau lung cd, xwong ban chan, day than kinh sinh ba, than kinh so, day
than kinh cénh tay, cac ching té bai, cing vai... Két qua rat dang khich 1& va dat hiéu qua
nhu cac thiét bi quang tri liéu laser ban dan ma tac gia ting sir dung. Tuy nhién, do thoi
gian ngén, tac gia chua thyc hién diy da quy trinh diéu tri thir nghiém dé cé két qua thong
ké theo quy dinh.

4. KET LUAN

Co ché birc xa photon c¢6 ning luong thap (1,3 — 1,4 eV) khi tac dong 1én mé séng,
khong gay bat ky mot tac hai nao cho mé ciing nhur té bao. Phuong phap diéu tri trén dam
bao tinh an toan cua thiét bi. Hiéu ung sinh hoc tac dong déng thoi cua hai buéc séng,
nham tao ra phuong phap nay khong nhung diéu tri nhung vét V|em nhiém trén bé mat ma
con diéu tri duoc nhiing vét thuong nam siu trong co thé. Tan sb sinh hoc thich ang véi
tirng loai bénh viém nhiém thuong gap trong cong dong.

Thiét quang tri liéu bang cong nghé diode phat quang két hop dong thoi hai budc séng
650nm va 940 nm da dugc ché tao thanh cong va bude dau tng dung dat két qua tét. Pay l1a
phuong phap diéu tri noi khoa, nhung khong ding thude, khdng gay tai bién va khéng co
phan &ng phu trong diéu tri. Ky thuat diéu tri don gian, dé& pho cap dén tuyén diéu tri co so.
C6 @6 an toan cao cho ca thay thudc 13n bénh nhan. Gia thanh thiét bi du kién thap so véi
nhiéu dang thiét bi tuong tu.

RESEARCH AND MANUFACTURING PHOTOTHERAPY EQUIPMENT
USING LIGHT EMITTING DIODE AND APPLYING IN PHYSIOTHERAPY

Le La Vuong Linh
ABSTRACT

Phototherapy as a supporting treatment method has shown significant effectiveness in
physiotherapy and socially great benefits through many recent researches and practical
applications in Vietnam and in the world. This paper aims to introduce a solution using
light emitting diode for manufacturing phototherapy equipment using in physiotherapy,
especially in analgesic treatment due to prior LED characteristics such as
monochromacity, flexibility in suitable power selection, ability of multi-wavelength
combination and especially low cost. Manufactured equipment has low power from 5mW to
100mW. Each probe emits conical light beams from ten LED heads, six of which have the
wavelength of 650nm and four LEDs have the wavelength of 940nm . The modulated
frequencies can be adjusted according to biological frequencies ranging from 5Hz to
128Hz. The safety of the equipment and some results of experimental treatment are
mentioned in this paper as well.
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