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(54) THIET BI VA PHUONG PHAP QUAN SAT CAU TRUC RANG MIENG

(57) Sdng ché€ d¢ xuat thiét bi cdp 4nh sdng t6i trén ciu tric ring miéng, cb thé
chuyén déi giita hai trang thdi. O trang thai th nhét, 4nh sdng t6i khién cho mo
khong khde manh ty phat huynh quang, va b loc quang hoc giita c4u tric ring
miéng va hodc mat ngudi st dung hodc thiét bi nhin bing mit mang lai cic vé
bén ngoai c6 thé phan biét dugc bing mét so v6i huynh quang tu phét tiy thuoc
vao mo khée manh hay khong khée manh. G trang thai thi hai, 4nh sdng t6i 12 18

hop mau sic ma mang lai phé gan nhu "mau tring" sau khi di qua bo loc.
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LINH VU'C KY THUAT PUQC PE CAP

Néi chung, sang ché dé cap dén thiét bj va phuong phép kiéﬁl tra cAu
tric rang miéng. Cu thé 13, sang ché d& cap dén thiét bi va phuong phap lién
quan dén viéc kiém tra bé mat rang, ludi, nudu rang, ma, ph?ln trong cda
ring, rang gia, phan bit ring, ciu ring, va cAu tric bat ky khac trong miéng
bang céch tao ra su tu phat huynh quang, nhin thiy né qua bd loc, sau d6

thay d6i 4nh sang t6i trén két ciu miéng @& bu su suy giam do bd loc.

TINH TRANG KY THUAT CUA SANG CHE

Trong linh vuc dung cu nha khoa, c6 thé thy ring cac thiét bi khac
nhau c6 thé dugc sir dung dé phat hién bé mit ring bit thudng va bé mat
réng"khée manh. Trong mét sd truong hop, su khic nhau giita bé mat rang
- bat thuong va bé mit rang khoe manh c6 thé khé phan biét bang mét thuong.
Ngoai ra, chi d nhén biét bé mit ring bét thuong va bé mit ring khoe manh,
thi con khé hon nita dbi v6i nha si vé sinh ring nhan biét noi bé mat rang
khoe manh va bat thudng bé mit bit du.

Patent My s6 7,813,787 boc 10 phuong phép sir dung dung cu nha
khoa dé kiém tra bé mat rang. Cu thé 13, tai liéu ndy boc 10 than ciia ngudn
anh sang ¢ phan tay cdm. Thén ctia ngudn 4nh sang c6 chuyén mach dé cép
dién va ngit dién mot cach chon loc ngudn 4nh sng mau xanh. Dung cu nay
bao gdm bd loc mau vang ma cé thé théo ra khoi than cia dung cu nay. Dung
cu nay c6 thé c6 kinh ctia bd loc mau vang dé loc huynh quang da dugc nhin
thdy. Tuy nhién, viéc sir dung dung cu di dugc boc 16 nay qua kinh cta bd
loc miu vang khién cdc mau bi thay di va viéc kiém tra miéng khong phat

quang bi anh hudng.
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Mic du nhi€u dung cy nha khoa di dugc tao ra va sir dung, song tac
gia sang che tin rang chua c6 dung cu nao dugc tao ra hodc st dung giong

v61 sang ché nhu duge mo ta trong ban mé ta nay.

BAN CHAT KY THUAT CUA SANG CHE
Muc dich cta sang ché nhim ting cudng kha nang quan sat truc quan
trang théi clia stic khoe cia céc ciu tric ring miéng.
Sang ché dé xuét thiét bj hd trg nguoi dung trong viéc quan sat truc
quan cac ciu tric ring miéng bao gém: |
ngudn sang thtr nhit ma, néu dugc cép dién, s& phat anh sang nhin
thdy dugc dic trung béi phd thir nhit duoc lam thich tng @ khién mo tu
phat huynh quang;
b6 loc thir nhét theo dudng quang hoc gitta mé va mét ngudi sir dung,
trong d6 huynh quang tu phat cam ing dugc phat ra béi moé khoe manh, khi
di qua bd loc thi nhat, c6 thé phan biét duge bing mét hon so véi huynh
quang tu phat cadm Ung dugc phat ra boi mé khong khoe manh; va
ngudn sang thir hai ma, khi duge cap dién, s& phat anh sang dugc dic
trung bdi phd thi hai, trong d6 4nh sang dwoc diic trung béi phéd tha hai, néu
duogc di qua bo loc thir nhét, c6 phé gén nhu mau tréng.
Sang ché ciing dé cap dén phuong phép quan sat ciu triic ring miéng
sir dung thiét bi h trg néu trén.
Dung cu nha khoa minh hoa dugc thé hién c6 than véi tay cAm va can.
Dung cu nha khoa c6 thé hiréng anh sdng mau xanh vao trong miéng cua
bénh nhan. Anh sdng mau xanh duogc hép thu va sau d6 dugc phat lai boi
porphyrin tao ra dugc do vi khudn hoat dong hodc cac két chu bét thuong
khac bén trong khoang miéng. Khi d6, ngudi st dung c6 thé nhin thdy miéng
qua bd loc va nhin thiy rd rang cic porphyrin hodc cac dau hiéu bt thuong

khac khi bi 16 ra dudi 4nh sang dugc phat lai.
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Khi d6, ngudi st dung c6 thé mubn nhin thdy miéng hodc cac dbi
tugng khac trong mdi trudng niy trong diéu kién anh sang tring va c6 thé
lam dugc vay ma khong can phai théo bd loc ding dé nhin thdy cac ddu hiéu
bét thudng bing cach bat anh sang thir hai ciia dung cu nha khoa. Trong it
nhit mét s6 trudong hop, anh sang thir hai dugc hudng qua bd loc thir hai sao
cho 4nh sdng thir hai d3 dugc loc bu cho bo loc thir nhét. Két qua 13, nguoi
sir dung c6 thé nhin thdy miéng va bé mat ring hoic cac ddi tuong khac

trong diéu kién 4nh sang tring, ma khong cin phai thdo b6 loc thit nht.

MO TA VAN TAT CAC HINH VE

Tin ring sang ché s& dugc hiéu rd hon tir phin mb ta duéi day cua cac
vi du nhét dinh dugc thuc hién cung voi cac hinh v& kém theo, trong d6 cac
s6 chi din giéng nhau bidu thi cac bd phan gidng nhau va trong do:

Hinh 1 13 so d6 thé hién dung cu nha khoa minh hoa d& bénh nhan st
dung;

Hinh 2 13 dd thi thé hién phd truyén qua clia bd loc 22 duge thé hién
trén Hinh 1;

Hinh 3 13 d6 thj thé hién phd cuong d6 tuong dbi cia di-6t phat quang
(Light Emitting Diode - LED) thtr hai 28 dugc thé hién trén Hinh 1;

Hinh 4 13 d6 thi thé hién phd truyén qua cua bd loc anh sang tréng 26
dugc thé hién trén Hinh 1;

Hinh 5 13 d5 thi thé ‘hién phd cudng d6 tuong dbi ciia LED, trong d6
cac dic tinh quang hoc ctia LED thit hai 28 va bd loc 4nh sang tring 26 dugc
két hop, viéc truyén 4nh sang gin nhu miu trang qua bd loc bu 22 dugc thé
hién trén Hinh 1; va

Hinh 6 13 so d6 thé hién dung cu nha khoa minh hoa khéc khong dung
tay.
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Cac hinh v& khong dugc du dinh 1am gidi han pham vi cua séng ché
theo cach bat ky, va du dinh rﬁng cac phuong an thuc hién khac nhau ciua
sang ché c6 thé dugc thuc hién theo nhiéu cach khac, bao gdm cac cach
khong nhét thiét phai dugc thé hién trén cac hinh v&. Céc hinh v& kém theo
duoc dua vao trong va cAu thanh mot phﬁn ctia ban mé ta thé hién sang ché
theo mét vai khia canh cta nd, va cliing véi ban mé ta duge ding dé giai
thich nguyén 1y ciia sang ché; tuy nhién, cn phai hidu rang sang ché khong

chi gidi han & cac bo tri chinh xac duoc thé hién.

MO TA CHI TIET SANG CHE

Phin mé ta du6i day vé céc vi du nhét dinh cta sang ché s& khong
dugc st dung dé gi6i han pham vi bao ho cuia sang ché. Céc vi du, ddu hiéu,
khia canh, phuong 4n thuc hién, va wu diém khac cla sang ché s& 13 hién
nhién d6i véi chuyén gia trong linh vuc k¥ thﬁeflt nay tir phan mo ta ndy. Sang
ché ¢6 kha nang s€ dugc thuc hién theo cac khia canh khac nhau va hién
nhién, ma tat ca s& khéng tréch khoi pham vi bao hd ctia sang ché.‘ Do d6, cac
hinh v& va cic phin mb ta s& dugc coi nhu dé minh hoa va vé ban chét khong
gi6i han sang ché .

Cén phai hidu ring, trong phdn mé ta nay, thuit ngit “nhin thiy” dé
cép dén quy trinh hodc phuong tién bét ky ma nhd né anh sang hogic hinh anh
di dén mét nguoi, du truc tiép hay gian tiép qua céc bd phén quang hoc
va/hodc thu nap va hién thj. “Pudng” din 4nh sang hodc cling nhu hinh anh
c6 thé c6 mdt hodc nhidu bd phan quang hoc (thdu kinh, guong, va bo loc, 1a
cac vi du khong gi6i han pham vi clia sang ché) va cac bd phan ma thu, ghi
lai, va/hodc phat lai hinh anh (vi du, cta thiét bi tich dién kép (CCD - Charge
Coupled Device), thiét bi ma hoa, b giai m3, thiét bi truyén dit licu, thiét bi
hién thi, va cac thiét bi tuong tu). Cubi cliing, “phd gin nhu c6 mau tring”

dugc x4c dinh 1a ph6 ma, khi dén mat, s&€ dugc nhén ra 13 4nh sing tring.
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Trong viéc kiém tra bé mit ring hodc cac bé mit miéng khac hodc mo6
bén trong miéng ctia bénh nhan, mot cach 1am vi du dé nhin thiy bé mt rang
bao gdm viée sir dung dung cu phét huynh quang dinh tinh nh¢ 4nh sdng
(Quantitative Light-induced Flourescence - QLF) dé nhin thiy céc khia canh
bat thuong khéc nhau bén trong miéng cla bénh nhan. N6i chung, QLF doi
héi phai huéng 4nh sang vao trong miéng cta bénh nhan. Trong nhiéu
truong hop, &nh sang dugc st dung 1a anh sang mau xanh manh cé buédc
song cuc dai khoang 405nm, mic du c6 thé thdy ring cac budc séng cuc dai
thich hop khéc c6 thé duge sir dung. Porphyrin duoc tao ra bai vi khuén hoat
dong trong miéng. Sau khi porphyrin tiép xtc véi anh sang mau xanh,
porphyrin ndy s& phat huynh quang. Két qua 13, vi khudn hoat dong bén trong
miéng cé thé dugc nhin thiy truc tiép bang cach nhin c4c ving miéng tiép
xUc v6i anh sing mau xanh. S& nhin thiy rd bang céc thdu kinh hodc bd loc
dé loc b6 mét phan phd anh sang sao cho porphyrin cé thé dé dang dugc nhin
thdy qua b6 loc. Két qua 13, bang cach sir dung QLF, ngudi st dung c6 thé
nhin thdy thuong tdn, cao réng, vét ban, hoic cac trang thai ring bat thuong
khac bét ky hodc cic mang bam trén hodc bén trong rang hodc nudu ring.

N6i chung, dung cu nha khoa cim tay c6 thé duge sir dung dé dwa anh
sang hodc anh sdng mau xanh vao trong miéng ctia bénh nhin. Dung cu nha
khoa cAm tay c6 thé dugc van hanh béi nha si, ngudi v€ sinh rang, hodc
nguoi sir dung khac. Hon thé nita, dung cu nha khoa cim tay c6 thé con duge
str dung trong truong hop tu kiém tra ma khi d6 ngudi sir dung, c6 thé véi su
trg giip cia guong hodc dung cu thich hop khac dé ty minh nhin théy, Sur
dung dung cu nha khoa cam tay dé nhin thiy c4c tinh trang bé mit ring bét
thuong. Can phai hiéu ring theo mot sb phuong an thuc hién khac cua sang
ché, 4nh sang c6 thé dugc chiéu vao trong viing miéng cta bénh nhan bing
cach sir dung dung cu ¢ dinh ma c6 thé duge van hanh béng tay, tir xa, theo

cach khac boi nguoi sir dung. Trong khi dung cu nha khoa c6 thé duge st
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dung dé khién cho céc ving bén trong miéng phat huynh quang bing cach
“cho chung tiép xic v6i anh sdng mau xanh, cin phai hiéu ring ¢ quan sat
miéng mot cach ky ludng hon, thi ngudi sit dung c6 thé con mudn nhin thiy
miéng trong diéu kién 4nh sang tring hiru hiéu. Két qua 13, dung cu nha khoa
cung cAp mét cach lya chon ca 4nh sang mau xanh va 4nh sang trang d3 dugc
b ¢6 thé 14 diéu mong mudn sao cho nguoi st dung ¢ thé chuyén déi giita
hai diéu kién 4nh sang néu muén ma khong can thio bd loc duoc dung cho
QLF.
I. Dung cu nha khoa minh hoa

Hinh 1 thé hién dung cu nha khoa minh hoa 10. N6i chung, dung cu

nha khoa 10 c6 thé duoc sir dung dé phét anh sang, nhu anh sang mau xanh
duge mo ta trén day, khién cho porphyrin hodc céc sy bat thudong liéh quan
khac tu dong phat huynh quang. Nguoi st dung hudng dung cu nha khoa 10
.sao cho anh sang duogc chiéu vao mé cla miéng, vi du, bé mit cia rang 12
cua bénh nhén bén trong miéng 11 clia bénh nhin. Dung cu nha khoa 10 bao
gbm but quang c6 phén tay cim 14 ndi vc’ﬁ can 16. Theo phuong 4n thuc hién
clia sang ché, cin 16 bao gdm thanh c6 goc c6 thé chiéu anh sdng vao miéng
dé nhin thiy ring 12 cing véi cac tinh trang bét thuong cua rang 12. Cin 16
c6 thé tao ra goc thich hop bt ky véi truc cua phan tay cAm 14 @& dinh vi
dang can 16 bén trong miéng 11. Cén phai hiéu réng can 16 c6 thé c6 hinh
dang bét ky bao gdm thanh thing, chi tiét d& uén cong, nuit bim, hoic két cdu
thich hop khac bat ky ma 13 rd rang d6i v6i chuyén gia trong linh vuc k¥
thuat nay khi tham khao ban md ta nay. Phan tay cAm 14 duoc thé hién 13 chi
tiét hinh try c6 thé dugc cdm béi ngudi sir dung. Tuy nhién, céc hinh dang
thich hop khéc ciing c6 thé dugc sir dung. Chéng han, phan tay cim 14 c6 thé
c6 hinh dang c6 dudng bao sao cho ngudi sir dung c6 thé cim thoai mai phén

tay cAm 14.
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Theo phuong 4n thuc hién niy cta sang ché, phén tay cim 14 cia
dung cu nha khoa 10 c6 thé con c6 bd phan chuyén mach thir nhit 18 ma
ngudi st dung cb thé kich hoat. Khi kich hoat bd phan chuyén mach thi nhét
18, 4nh sang dugc phat tir dung cu nha khoa 10. Cu thé, theo phuong 4an thuc
hién 1am vi du cta sang ché, khi kich hoat bd phén chuyén mach tht nhit 18,
LED thtr nhét 24 chiéu sang va truyén 4nh sang qua cin 16. Sau d6, 4nh sang
duoc phat tir cin 16 vao trong miéng 11. Hon thé nita, theo phuong 4n thuc
hién 1am vi du duoc thé hién, 4nh sdng mau xanh c6 budc soéng khoang
405nm dugc phat béi LED thi nhat 24. Mic du dung cu theo phuong an thuc
hién dugc minh hoa st dung LED cho LED tht nhét 24, song can phai hiéu
rang bd phan chuyén mach thir nhit 18 ¢4 thd khéi dong laze, di-6t phat
quang hitu co (Organic Light-Emitting Diode - OLED), béng dén, hodc két
cAu tao ra 4nh sang khéc bét ky c6 thé truyén 4nh sang qua can 16 huéng vao
trong miéng 11. Ngoai ra, trong dung cu theo phuong 4n thuc hién dugc thé
hién, LED thtr nh4t 24 dwuoc bd tri bén trong phan tay cim 14, nhung cin
phai hiéu ring LED tht nhit 24 con c6 thé duge dinh vi trong can 16, trén
kinh ma ngudi st dung deo, hodic & vi tri thich hop khac bét ky sé tré nén 1d
rang dbi véi chuyén gia trong linh vuc k§ thuét nay khi tham khao ban mé ta
nay.

Cén 16 trg gitp viéc huéng dnh sang vao bé mit cia rang 12. Khi kich
hoat lai by phan chuyén mach thir nhit 18, LED thir nhit 24 tit va 4nh sang
mau xanh khong con duoc phit ra tir cin 16. Mic du trong dung cu phuong
an thuc hién dugc minh hoa thé hién bd phén chuyén mach thi nhit 18 ¢6
két cAu kiéu nit, song cin phai hiéu ring bd phan chuyén mach thi nhit 18
c6 thé 13 chuyén mach truot, chuyén mach quay, chuyén mach cam tng dién
dung hoic dién tréd, hoic kidu chuyén mach thich hop khéc bat ky. Khi kich
hoat bo phan chuyén mach tht nhét 18 va hudng anh séng vao bé mit cia

rang 12, cAu tric bét thuong hodc cic chit trén riang co thé hép thy 4nh sang
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mau xanh d dugc phét. Khi d6, mot phan hosc tit ca cAu tric bat thudng nay
hodc cac chét ty dong phat huynh quang vé6i cuong do dinh & trong ving
mau xanh va mau d6 clia 4nh sang nhin thdy dugc. Can phai hiéu ring cac
cdu tric ma tu dong phat huynh quang do su phat 4nh sang c6 thé nhin thiy
dugc 1a mau dé bing céch sir dung bo loc 22 duge bd tri gitra miéng 11 va
mét 30 clia ngudi st dung.

B6 loc 22 bao gbém thiu kinh tran, nhung c6 thé bao gém kinh duoc
trang bi bo loc 22. Bo loc 22 c6 thé duoc lép trén kinh lup nha khoa hodc
kinh hién vi nha khoa. Cén phai hidu ring cac cach khac loc tin sé anh sang
cu thé ¢ thé duogc sir dung. Theo phuong 4n thuc hién ndy cta sang ché, bd
loc 22 loc cac tan sé nhu duoc thé hién trén Hinh 2, ma s& dugc mo ta mdt
cach chi tiét hon duéi day.

Trong khi st dung dung cu nha khoa 10, cin phai hiéu ring nguoi sir
dung c6 thé mudn nhin thdy bé mit cia rang 12 trong diéu kién 4nh sang
tring théng thudng. Hon thé nira, nguoi st dung c6 thé mubn nhin luan
phién giita 4nh sang tring va 4nh sdng mau xanh trong khi kiém tra rang 12
bén trong miéng 11 ma khong cin phai thdo b loc 22 ra khéi dudng nhin
clia ngudi st dung. Ngoai bd phan chuyén mach thir nhat 18, ma c6 thd dugc
sir dung dé kiém soat sur phat 4nh sdng mau xanh tir dung cu nha khoa 10, thi
dung cu nha khoa 10 c6 thé con cé bd phan chuyén mach thit hai 20 ¢6 thé |
kiém soét su phéat “4nh sang tring da duoc bu.”

Theo phuong 4n thyuc hién nay cta sang ché, bd phan chuyén mach thir
hai 20 c6 thé duoc kich hoat dé chiéu sang LED tht hai 28, ma duoc loc
bang bo loc 26 @ phat anh sang ma, khi nhin qua qua bd loc 22, gin nhu 13
anh sang trang. Nhu dugc mé t trén ddy vé LED tha nhét 24, LED thtt hai
28 khong nhét thiét phai bao gdbm LED hodc chi mdt LED. Theo cach khéc

hodc ngoai ra, theo cdc phuong an thyc hién lam vi du khéac cda sdng ché,
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LED tht hai 28 c6 thé 1 laze, OLED, béng dén, hoic ngudn phat 4nh séng
thich hop bat ky. Hon nita, LED thi hai 28 néi thong quang véi b loc bu 26.

Trong dung cu theo phuong 4n thyc hién dugc minh hoa, dung cu nha
khoa 10 duogc thé hién c6 bd phan chuyén mach tha nhit 18 va bd phan
chuyén mach tht hai 20 dugc b tri canh nhau. Qua thyc, cac két cdu thich
hop khac ciling co thé dugc sir dung. Chéng han, b phan chuyén mach thir
nhit 18 va bd phén chuyén mach thir hai 20 ¢6 thé dugc st dung dudi dang
chuyén mach ba chiu hodc thanh truyén dé didu khién su chiéu sang cua
LED thtr hai 28 va LED thtt nhat 24 trong mét by phan. B phén chuyén
mach thir nhét 18 va bd phan chuyén mach th hai 20 c6 thé duge bé tri sao
cho ching dua vao nhau theo chiéu ngang ma khong phai 13 theo chidu doc
doc theo chidu dai cua phan tay cAm 14. B6 phan chuyén mach tht nhit 18
va bd phan chuyén mach thi hai 20 ¢6 thé duoc tao lién khéi bén trong man
hinh cam tng hodc chuyén mach thich hop khic ma khong phai 13 chuyén
mach van hanh béng co hoc. Hon thé nita, bd phén chuyén mach tht hai 20
c6 thé duoc tao két cdu sao cho khi kich hoat bo phan chuyén mach thr hai
20 ddng thoi bat LED thtr hai 28 va tét LED tht nhét 24.

B6 loc bu 26 duogc thé hién 13 bd loc & vi tr gitta LED thir hai 28 va
miéng 11. B6 loc b 26 dugce thé hién theo phuong an thuc hién duge minh
hoa ctia sang ché 13 thau kinh dugc b trf nim truéc LED thir hai 28, nhung
can phai hiéu ring bd loc bl 26 c6 thé c6 céc sy thay ddi thich hop khac nhu
son loc, 16p phit ma phu 1én LED thit hai 28, hodc vat liéu dugce tao lién khéi
v6i LED tht hai 28, tuy nhién c6 thé loc duge cac tin sb nhét dinh. Theo cac
phuong 4n thyuc hién khéac cta sang ché, bd loc bu 26 ¢6 thé c6 “bd loc giao
thoa anh sang” ma giao thoa véi 4nh sang dugc phat béi LED thi hai 28 dén
bd loc hodc hiy bd céc viing bude séng cu thé. Két qua 13, bd loc ba 26 cung
v6i LED thtr hai 28 c6 thé bu hiéu qua cta bd loc 22. Do do, khi LED thi hai

28 dugc bat, nguoi str dung c6 thé nhin vao trong miéng 11 qua bd loc 22 va

-10-
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nhin thiy bén trong miéng trong didu kién goi 13 4nh sang tring hiru hiéu
hodc diéu kién gin 4nh sang tring ma khong phai thao b loc 22. Viéc nhin
thdy ndy c6 thé xuét hién dé dap lai khi nguoi st dung kich hoat b phan
chuyén mach thit hai 20.

Dé hiéu co hoc cta b loc bl 26 hidu chinh bo loc 22, dudi day sé mo
ta cac cach thirc truyén cta cac b log khac nhau ctia dung cu nha khoa 10..

Hinh 2 thé hién d6 thi lam vi du 40 thé hién céc thic truyén ctia bd loc
1am vi du 22. Cu thé, truc hoanh 42 biéu thi cac budc séng khéc nhau ma cé

thé di dén b6 loc 22. Truc tung 44 biéu thi luong 4nh sang truyén qua bd loc

| 22 & céc budce séng khac nhau dudi dang ty 18 phan trim truyén. DO thi 46
thé hién ty 1& phan trim truyén cta anh sang & budc séng nam trong khoang
tir 400nm dén 700nm. Nhu c6 thé thiy duoc tir d6 thi 40, bd loc 22 c6 dic
diém 13 gdn nhu khong cho phép truyén 4nh sang qua bd loc 22 & bude song
nim trong khoang 400nm dén 450nm, dai thé 1a viing mau tim cta phd nhin
théy' duoc. Bo loc 22 ¢6 dic diém khac 1a c6 tde dod truyén anh sang tuong
d6i thdp & budc séng nim trong khoang 470nm dn 600nm, ma bao gbm
ving mau xanh, mau xanh 14, mau vang va mét phin cia ving mau cam cla
phd nhin thiy duoc. Cudi cing, khi budc séng tang quéa 600nm, phin mau
cam va mau d6 ctia phd nhin thiy duoc, mirc do truyén anh sang qua bo loc
22 ting dén khoang tir 75% dén 80%. Két qua 13, khi LED mau xanh 24
chiéu 4nh séng vio trong miéng 11, va ngudi sir dung nhin vao trong miéng
11 qua'bd loc 22, thi porphyrin phét &nh sang c6 mét dai manh trong ving
budc song thip va moét dai manh khéc trong vung budc séng cao, ma ngudi
sir dung chu yéu nhin thdy tinh trang siu ring 13 mau do tuoi.

Tr& lai Hinh 3, d6 thi khac 48 thé hién phé truyén qua cua anh sang
dugc tao ra theo phuong an thuc hién dugc minh hoa clia sang ché bsi LED
thtr hai 28 (nhu dugc thé hién trén Hinh 1). Truc hoanh 52 biéu thj budc

séng nam trong khoang tir 400nm dén 700nm. Truc tung 54 biéu thi cudong
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do tuong dbi cua 4nh sang dugc tao ra béi LED thir hai 28 13 tri s6 ndm trong
khoang tir 0 dén 100. Nhu c6 thé thiy dugc tir dd thi 50, cuong d6 tuong dbi
cia LED thir hai 28 dat dinh & budc song khoang 405nm (trong ving mau
tim) va c6 ving cudng d6 déng ké khac trong dai rong hon & budc séng ndm
trong khoang tir 500nm dén 600nm (chu yéu 13 mau xanh 14 va mau vang).

Hinh 4 thé hién db thi 56 cia ty 18 phén trim truyén cia bd loc bu 26
(dugc thé hién trén Hinh 1) & bude séng ndm trong khoang tir 400nm dén
700nm. Truc hoanh 60 biéu thj cic budc séng khac nhau ndm trong khoang
tir 400nm dén 700nm. Tryc tung 62 biéu thi ty 18 phén trim truyén nim trong
khodng tir 0% dén 100% ctia bd loc b 26. DA thi 58 thé hién céc ty 18 phan
trdm truyén khac nhau & budc séng nim trong khoang tir 400nm dén 700nm.
Nhu c6 thé thiy duoc tir 46 thi 5.8, dai rong hon clia mirc d6 truyén duoc thé
hién & budc séng nim trong khoang tir 400nm dén 550nm (mau tim, mau
xanh, vi mau xanh 14). Sau d6, d6 thi 58 di xudng & budc séng ndm trong
khoang tlr 600nm dén 650nm (mau da cam va mau dé cam), va ting mirc do
truyé_n & budc song trén 650nm (mau do).

Su két hop ctia dd thi 50 (trén Hinh 3, 4nh sang phat bdi LED th hai
28), db thi 58 (trén Hinh 4, truyén béi bd loc bu 26), va db thi 46 (trén Hinh
2, truyén bdi bd loc 22) gin nhu 1a phd phing. Su két hop nay minh hoa su
chiéu sang béi t6 hop ma gan nhu chiéu 4nh séng trang vao miéng 11.

Cubi cung, dé thay thé LED th hai 28 va bo loc bu 26, Hinh 5 thé
hién d6 thi 64 cua phd bu ma twong tmg v6i phd 4nh séng dugc phat boi
LED da duoc loc 29, ma co gén bo loc. LED da duqé loc 29 tao ra sy phat
quang phd twong duong véi t6 hop cia LED thtr hai 28 va bd loc bu 26
(dugc thé hién trén Hinh 1), nhu duoc hiéu boi chuyén gia trong linh vyc k¥
thuat ndy. Tuong tu nhu dd thi 48 duogc thé hién trén Hinh 3, d6 thi 64 duoc
thé hién theo cuong d6 twong dbi. Ching han, truc hoanh 68 bidu thi cac

budc séng khac nhau nim trong khoang tir 400nm dén 700nm. Truc tung 70
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biéu thi cudong @6 tuong dbi cia anh sang phét béi LED da duoc loc 24. Pd
thi 66 thé hién cuong d6 trong dbi ciia LED di duge loc 24 & mdi budc song
nhét dinh. |
Nhu ¢6 thé thdy duge nbu so sanh db thi 40 dugc thé hién trén Hinh 2
va db thi 64 duoc thé hién trén Hinh 5, khi ngudi st dung kiém tra miéng
biang cach sir dung anh sang mau xanh khi nhin qua bd loc 22, su méo phd
| mau xay ra. Tuy nhién, ngudi st dung cé thé muébn nhin thiy miéng 11 nhu
“duge chiéu sang bang anh sang tring. Do do, nguoi st dung ¢ thé bat LED
thir hai 28 huéng 4nh sang ciia LED thir hai 28 qua bd loc bu 26 va vao trong
miéng 11 trong khi tét énh sang mau xanh. Anh sing phét béi LED thir hai
28 hudng 4nh sdng qua bd loc bu 26 va, két qua 13, bu cac phan cua phd 4nh
sang di dugc 1am yéu di béi bd loc 22. Do vay, ngudi st dung c6 thé nhin
thdy ving cta miéng 11 trong didu kién 4nh sang tring ma khong phai thao
bd loc 22 ra khéi dudng nhin ctia minh. Diéu nay c6 thé 13 hitu ich trong cac
tru’bﬁg hop khi bd loc 22 duoc gin bén tfong kinh deo cua nguoi sir dung ma
c6 the rét vudng viu khi théo hogc céc tinh hudng khéc khi b loc 22 khong

thé d& duoc théo ra.

II. B6 loc tich hop va dung cu nha khoa minh hoa

Cén phai hiéu ring trong mot sb trudng hop, cé thé khong mudn van
hé;nh bang tay dung cu nha khoa 10. Hinh 6 thé hién dung cu nha khoa 110
kiéu khéc c6 thé dugc tich hop, 1ip, hodc lp théo ra dugc vao kinh 120. Mic
du dung cu theo phuong 4n thyc hién dugc minh hoa ciia sang ché thé hién
dung cu nha khoa 110 dugc lép vao kinh 120, song c6 thé théy duoc réng
dung cu nha khoa 110 ¢6 thé dugc lap vao vat c6 dau 14p thich hop bét ky.
Chéng han, thay vi kinh 120, dung cu nha khoa 110 ¢6 thé dugc 18p vao md,
mii bao hd, ludi trai, hodc vt thich hop khac bat ky s& trd nén 13 rang déi véi

chuyén gia trong linh vuc ky thuét nay khi tham khao ban mé ta nay.
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Dung cu nha khoa 110 bao gdm LED thir nh4t 24 va LED thi hai 28
c6 bd loc bu 26 nhu duge mo ta trén ddy so vGi Hinh 1. Dung cu nha khoa
110 con bao gém hop diéu khién 112 va ngudn dién 114. Hop didu khién 112
c6 thé c¢6 nut, b_c} chuyén mach, thanh truyén, man hinh cam tmg két hop véi
phan hdi xtc giac, ban dap, hodc c4c thiét bi kich hoat thich hop khac bt ky
sao cho ngudi sir dung c6 thé van hanh dung cu nha khoa 110 theo cich
twong tu nhu dung cu nha khoa 10 dugc thé hién trén Hinh 1. Hon thé nita,
hop didu khién 112 c6 thé duge 1ip riéng biét véi kinh 120 nhu dugc thé hién
theo phuong an thuc hién dugc minh hoa cua sang ché hoic c6 thé theo cach
khéc duge tich hop vao kinh 120. Chéng han, hop didu khién 112 c6 thé ¢6
vi trf hodc dugc tich hgp vao kinh 120 sao cho nguoi st dung 06 thé d& dang
bat va tit LED thir nht 24 va LED thr hai 28 dé bat 4nh sang mau xanh va
4nh sang tring truyén qua bd loc bu 26.

Ngudn dién 114 c6 thé c6 dcquy, dau ndi dé ndi dung cu nha khoa 110
vao ‘trong dau ra tidu chuén, hoic ngudn dién thich hop khac bat ky s& trd
nén 1 rang déi véi chuyén g_ia-trong linh vuc k¥ thuét nay khi tham khao ban
mo td nay. Hon thé nita, mac du theo phuong an thyc hién dugc minh hoa
clia sang ché thé hién ngudn dién 114 va hop didu khién 110 12 cac két chu
riéng biét, song can phai hiéu ring ngudn dién 114 va hop didu khién 110 c6
thé dugc tao lién khdi bén trong mot thiét bi va con c6 thé duge tao lidn khéi
bén trong kinh 120 hoic ngugc lai cé thé 13p tho ra duoc vao kinh 120.

Cén phai hiéu réng dung cu nha khoa 110 c¢6 thé thuc hién chire nang
theo cach gan tuong tu nhu chirc ning cua dung cu nha khoa 10 duoc thé
hién trén Hinh 1. Do dung cu nha khoa 110 dugc 18p hoic theo cach khac nédi
théngvéikﬁﬂl120,n&Jnguéiy&dungcéthénhhlquabé19022véoréng12
bén trong miéng 11 ctia bénh nhan ma khong cin phai cAm dung cu thir hai.
Hon thé nita, khi d6 ngudi sit dung c6 thé didu khién LED thir nhét 24 va
LED thir hai 28 d nhin miéng 11 trong didu kién anh sang mau xanh hodc
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diéu kién bu 4nh sang tréng mot 14n nita ma khong can dén thiét bi khéc van
hanh bing tay, nhd d6 cho phép ngudi st dung nhin miéng 11 qua bd loc 22
trong cac diéu kién 4nh sang khac nhau (diéu kién 4nh sang mau xanh
va/hodc diéu kién 4nh sang tring) theo cach vin hanh khong dung tay hoac
gan nhu khong dung tay, it nhit 12 so véi dung cu nha khoa 110.

Trong céac cach sir dung khac nhau, dung cu va phuong phép néu trong
ban mo6 ta na‘ty duoc 4p dung cho bé mit ring, ludi, nudu rang, cac rang ham,
phén trong cla ring, cc ring gia, c4c than ring, cic cdu ring, va cu tric
rang miéng khac bat ky, nhu s& xay ra véi chuyén gia trong linh vyc k¥ thuét

‘nay.

III. Quy trinh st dung dung cu nha khoa minh hoa

Dung cu nha khoa 10 c6 thé dugc str dung theo nhiu cach. Ching
han, theo mdt phuong phép sir dung 1am vi dy, dung cu nha khoa 10 c¢6 thé
duQc b tri gin miéng 11. Sau déz can 16 c6 thé dugc bd tri gn hodc bén
trong miéng 11. Nguoi sir dung khong nh_é'lt thiét phai c6 vung du kién kidm
tra. Vi du, ngudi st dung c6 thé chi mubn quan st toan bd miéng hodc theo
cach khac c6 thé tap trung vao ving cu thé dé kidm tra. Nguoi sir dung cam
va dich chuyén tay cdm 14 dén vi tri cAn 16 & vi tri thich hop dé chiéu sang
chu triic hozc ving mong mubn.

Sau d6, ngudi st dung bat 4nh sang mau xanh bing cach kich hoat bd
phan chuyén mach thir nhit 18, ma chiéu sang LED thtr nhit 24. LED thir
nhit 24 huéng 4nh sdng mau xanh qua cin 16 va vao trong miéng 11.
Porphyrin hoic cic ciu triic bat thudng khac phat huynh quang, va huynh
quang ndy c6 thé dugc nhin thiy bing mét ngudi st dung 30 qua bd loc 22.
Khi d¢6, néu muén nhin vao bén trong miéng 11 hodc céc ving cla cla ring
12 trong diéu kién 4nh sang tring, ngudi st dung kich hoat bd phan chuyén

mach thit hai 20. Viéc kich hoat bd phan chuyén mach thir hai 20 1am tét
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LED thir nhét 24 va chiéu sang LED thir hai 28, huéng 4nh séng qua bo loc
b1 26 dé tao ra 4nh sing tring dd dugc bu. Két qua 13, nguoi sir dung c6 thé
nhin thiy miéng 11 va ring 12 dudi 4nh sang tring ma khong can bd loc,
ngay ca khong can phai thio bd loc 22 ra. Néu muén trd lai @& nhin thdy
miéng 11 va ring 12 trong didu kién 4nh sing mau xanh di duoc loc, thi
ngudi st dung cé thé kich hoat b phan chuyén mach tht hai 20 mét 13n nira
dé tat LED th hai 28. B phan chuyén mach tht nhét 18 c6 thé duoc kich
hoat mét 14n nita dé tit 4nh sdng mau xanh phét béi LED thit nhét 24.

Theo céc phuong 4n thuc hién khac ciia sang ché, bd loc 22 dugc tao
lién khéi v6i can 16 hodc than 14, trong khi theo phuong an thuc hién khac
clia sang ché né 13 riéng biét hodc c6 thé 1a riéng biét, va theo cac phuong 4n
thyc hién khéc nita cia sang ché n6 c6 thé duoc gén lai. Theo mot sb phuong
4n thyc hién khac ctia sang ché, cic ngudn sing riéng biét tao ra anh sang
mau xanh va 4nh sang tring d3 dugc by, trong khi theo phuong an thuc hién
- khac cta sang ché hai dang anh sang dugc tao ra boi mdt ngudn sang, nghia
13 ¢6 thé loc mdt cach chon loc va/hoac ca?’tp dién mot cach chon loc mét hodc
nhiéu két ciu day t6c hodic két cAu tao ra 4nh sang khac.

Céac phuong 4n thuc hién khac nhau cta sang ché d3 duoc thé hién va
md ta, cac phuong 4n thich tng ctia phuong phap va hé thong néu trong ban
mo t& ndy c6 thé duge thuc hién bing céc bién thé thich hop béi chuyén gia
trong linh vyuc k¥ thuit ndy ma khong tréch khdi pham vi bao hd cla séng
ché. Mot s bién thé tiém nidng da duc_rc deé cap, va cac bién thé khéc s& trd
nén rd rang ddi véi chuyén gia trong linh vuce k¥ thuat ndy. Ching han, cac vi
duy, cac phuong an thuc hién, hinh hoc, nguyén liéu, kich thudc, hé sd, cac
budc, va cac vin dé tuong tu dugc mo ta trén day dugc minh hoa va 13 khong
can thiét. Do vdy, pham vi bdo hd cla sang ché s& duoc xem xét theo cac

diém y€u cau bdo hd bat ky ma c6 thé duoc trinh bay va dugc hiéu ring
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khong chi gii han & cac chi tiét cia két cdu va van hanh duoc thé hién va
md ta trong phan ma ta va trén c4c hinh va.

Hon thé nita, phu luc kem theo chi don thuén 1am vi du va khong nhét
thiét giéi han pham vi bao ho cia sang ché theo cac phwong 4n thuc hién cu
thé bat ky dugc thé hién trong phu luc ndy. Can phai hidu ring c4c phuong

4n thuc hién trong phuy luc kém theo chi nhim d& minh hoa.
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YEU CAU BAO HQ

1. Thiét bi hd trg ngudi dung trong viéc quan st truc quan céc cAu tric ring
miéng bao gém:

ngudn sang thir nhit ma, néu duoc cap dién, s& phéat anh sang nhin
thdy dugc ddc trung béi phd thir nhdt dugc 1am thich tng dé khién mo tu
i)hét huynh quang;

bd loc thir nhét theo dudng quang hoc giita mo va méat ngudi sir dung,
trong d6 huynh quang tu phat cam tng dugc phat ra bdi mé khoe manh, khi
di qua bd loc thir nhat, c6 thé phan biét dugc bing mét hon so véi huynh
quang tu phat cam Umg dugc phat ra boéi mo khong khoe manh; va

nguén séng thr hai ma, khi dugc cép dién, s€ phat anh sang dugc dic
trung béi phé thir hai, trong d6 4nh séng duge dic trung bsi phd thit hai, néu

dugc di qua bd loc thir nhét, c6 phd gin nhu mau tréng.

2. Thiét bj theo diém 1, trong d6 thiét bi ndy con bao gdm bé tach séng

quang trén dudng tir bd loc thi nhat dén mét ngudi sir dung.

3. Thiét bj theo diém 1, trong d6 khong c6 b tach song quang trén dudng tir

b6 loc thir nhat dén mét nguoi st dung.

4. Thiét bi theo diém 1, trong d6 ngudn sang tht hai bao gdm ngudn sang thix

nhét va bo loc thit hai.

5. Thiét bj theo diém 1, trong d6 ngudn sang thir hai bao gdm ngudn sang thir

nhat va ngudn sang bo sung.
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6. Thiét bj theo diém 1, trong d6 viéc cAp dién cho ngudn sang tha hai sé&

ngit dién ngudn sang thir nhAt.

7. Phuong phap quan sat cAu triic ring miéng bao gdm cac budc:

cép dién cho ngudn sang thir nhét dé phat 4nh sang dugc dic trung béi
* pho thr nhét dugc 1am thich tng dé khién m ty phat huynh quang;

nhin m6 qua bd loc thir nhit trong dudng quang hoc gitta md va mét
ngudi st dung, trong d6, khi di qua bg loc thir nhat, huynh quang tu phat ra
cam Ung bdi mo6 khoe manh cé thé phan biét dugc bing mét hon so véi
huynh quang tu phat cam ng bai md khong khde manh; va

cép dién cho ngudn séng thir hai dé phét anh sang dugc dic trung baoi
phd thir hai, trong d6 4nh sang dugc dic trung béi phd thir hai, néu dugc di

qua bd loc thir nhét, thi c6 phd gin nhu mau trang. |

8. Phuong phap theo diém 7, trong d6 phuong phép ndy con bao gém viéc st
dung bo tich séng quang @& phat hién hinh anh ¢6 sy tu phat huynh quang
sau khi huynh quang tu phat di qua qua b6 loc thit nhét.

9. Phuong phép theo diém 8, trong d6 phwong phép nay con bao gdm viéc
hién thj hinh anh.

10. Phuong phap theo diém 8, trong dé phuong phép nay con bao gém viée
luu trt hinh anh.

11. Phuong phép theo diém 7, trong d6 phuong phép nay con bao goém viéc:

gift lai video thir nhét trong khoang thoi gian gin nhu thuc trong khi

" ngudn sang thir nhit duoc cap dién, trong d6 video thir nhat bao gbm céc
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hinh &nh cta su ty phat huynh quang sau khi su tu phat huynh quang di qua
qua bd loc tht nhét; va

gift lai video thtr hai trong khoang thoi gian gn nhu thuc trong khi
ngudn sang thir hai duge cép dién, trong d6 video thi hai bao gbm céc hinh

anh cta mo.

12. Phuong phap theo diém 7, trong d6 khong c6 bd tach song quang trén.

dudng tir bd loc thir nhat dén mét nguoi str dung.

13. Phuong phép theo diém 7, trong d6 ngudn séng thir hai bao gbém ngudn

sang thir nhat va bd loc thi hai.

14. Phuong phép theo diém 7, trong d6 ngudn sang thir hai bao gébm ngudn

sang thr nhat va nguon sang bo sung.

15. Phuong phap theo diém 7, trong d6 viée cép dién cho ngudn sang thir hai

gin nhu dong thoi ngét dién ngudn sang thtr nhit.
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