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(54) VAT DUNG POI MAU THEO ANH SANG PHAN CUC

(57) Sang ché d& cap dén vat dung d6i mau theo anh sang ma bao gébm chat nén, 16p 16t
bao gdm hop chit d6i mau theo anh sang thtr nhat, va 16p ludng sac d6i mau theo anh sang
& trén 16p 16t ma bao gdm hop chat ludng sic d6i mau theo anh sang. Mdi hop chat doi
mau theo 4nh sang thir nhat va hop chat ludng sic doi mau theo anh sang duoc chon sao
cho hop chat ludng sic doi mau theo anh sang c6 do dai budc song hap thy nhé nhat cudi
trang thai khong dugc kich hoat ma nhé hon hoac béng v6i do dai bude song hrflp thu nho
nhat cudi trang thai khong kich hoat cta hop chat doi mau theo anh sang thir nhat dudi day.
Sang ché con dé cap dén vat dung d6i mau theo 4nh sang ma con bao gbm 16p phu trén
cung ¢ trén 16p ludng sac d6i mau theo anh sang. L6p phu trén cing cé thé bao goém hop
chat d6i mau theo anh sang thir hai ma c6 do dai bude song hap thy nho nhat cudi trang
thai khong duoc kich hoat ma nhé hon dg dai budc song hap thu nho nhat cubi trang thai
khong kich hoat ctia hop chat ludng sic d6i mau theo anh sang dudi day. Vi du, vat dung
d6i mau theo anh sang tao ra sy két hop cua cac déc tinh phan cuc tuyén tinh, va do truyén
tinh theo phan trim dugc giam di cua tia cuc tim va/hodc anh sang nhin thay duoc khi ¢
trang thai dugc kich hoat, nhu khi tiép xtc voi di 4nh sang quang hoa.
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Linh vie ky thuat dwoc dé cap

Sang ché dé cap dén vat.dung d6i mau theo 4nh sang ma bao gdm chét nén, 16p
16t bao gdm hop chét ddi mau theo anh sang thi nhét, va 16p luong sic d6i mau theo
anh sang & trén 16p 16t ma bao gdbm hop chét ludng sic dbi mau theo 4nh sing, trong
d6 mbi hop chit d6i mau theo 4nh sing thit nhét va hop chét ludng séc d6i mau theo
anh sang dugc chon sao cho hgp chét ludng séc d61 mau theo 4nh sang c6 do dai budc
song hip thu nhé nhét cudi trang thai khong dugc kich hoat ma 1a nho6 hon hozc bing
v6i d dai bude song hip thu nhéd nhit cubdi trang thai khong kich hoat ctia hop chit

d6i mau theo anh sang thir nhét.

Tinh trang k§ thuit ciia sang ché

Thanh phén phan cuc tuyén tinh théng thudng, nhu kinh phén cyuc tuyén tinh
dung cho kinh rdm va kinh loc phén cuc tuyén tinh, thwong dugc tao ra tu cac tAm
polyme dugc kéo gidn chira vat liéu ludng sic, nhu thudc nhudm ludng sic. Do do,
thanh phin phéan cuc tuyén tinh thong thuong 1a cac thanh phén tinh c6 trang thai phan
cuc tuyén tinh don. Theo d6, khi thanh phan phan cuc tuyén tinh théng thuong duge
tiép xtic hodc birc xa phan cyc ngau nhién hodc birc xa phan xa clia d dai buéc séng
thich hop, vai phin trim ctia birc xa dugc truyén qua thanh phin s& dugc phan cyc

tuyén tinh.

Ngoai ra, thanh phan phan cuc tuyén tinh thong thuong thuong duge nhudm
mau. Dién hinh, thanh phan phan cuc tuyén tinh théng thudng chira chét tao mau va ¢
quang phd hép thu ma khong thay dbi so véi blrc xa quang héa. Mau cta thanh phin
phan cyc tuyén tinh thong thudng s& phu thudc vao chit tao mau dugc sir dung dé tao
ra thanh phﬁn, va thong thudng nhét, 13 mau trung tinh (vi dy, ndu hodc xam). Do do,

trong khi thanh phén phan cuc tuyén tinh thong thuong 13 hiru dung trong viéc lam
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gidm d9 choéi cia anh sidng phan xa, bdi vi mau nhudm cua ching, ching thudng
khong thich hop dé st dung duéi cc didu kién 4nh sang thip. Hon nita, do thanh phin
phan cuc tuyén tinh thong thudng chi c6 trang thai phan cuc tuyén tinh dugc nhudm

mau don, chiing bi giéi han trong kha ning luwu trir hoic thé hién thong tin.

Thanh phin phan cuc tuyén tinh thong thudng dugc tao ra bing cach sir dung
céc tAm ciia mang polyme duoc kéo gidn chira vat liéu ludng sic. Do d6, trong khi céc
vét lidu ludng sic c6 kha ning hép thu wu tién mot trong hai thanh phin phéan cuc
phéng truc giao cia birc xa dugc truyén, néu cac phéan tir cda vat liu ludng sic khong
bb tri hodic sép xép thich hop, s& khong thu dugc sy phén cyc tuyén tinh cta birc xa
duge truyén. Khong c6 dy dinh bi ring budc béi bét ki 1y thuyét nio, tin ring do sy bd
tri ngiu nhién cta cdc phan tir ciia vat liéu ludng sic, su hap thu chon loc bang cac cac
phén tir riéng 18 s& triét tiéu 14n nhau sao cho khong thu dugc hiéu qua phan cyc tuyén
tinh toan dién. Nhu vAy, can thiét dé bd tri hodc sép xép cac phan tir ciia vat liéu ludng
sic bang cach sip xép thing hang vé6i vat lidu khac dé dat duge sy phan cuc tuyén tinh

mang ludi.

Phuong phép thong thuong dé sip xép thing hang cic phén tir clia thudc nhudm
ludng séc bao gdm viéc 1am néng tim hoic 16p rwou polyvinyl (“polyvinyl alcohol -
PVA”) d 1am mém PVA va sau d6 kéo gian tdm dé dinh huéng cic chudi polyme
PVA. Tiép theo, thudc nhudém ludng sic dugc thdm vao tAm dugc kéo gidn, va céc
phan tr nhuém mau duoc thdm thong qua sy dinh hudng ctia cac chudi polyme. Két
qué 13, it nhat mot vai phén tir thubc nhudm tré nén sip xép thang hang, sao cho truc
dai ciia mdi phén tir thubc nhudém duge sip xép thing hang thuong 1a song song véi
cac chudi polyme dugc dinh huéng. Theo cach khac, dAu tién thudc nhudm ludng sic
¢ thé dugc thAm vao tAim PVA, va tiép theo tAm c6 thé dugc lam néng va kéo gidn
nhu md ta & trén d& dinh hudng céc chudi polyme PVA va lién két thudc nhudém. Theo
cach nay, cac phéan tir cta thude nhudm ludng séc c6 thé duoc b tri hodc sip xép thich
hop giita cac chudi polyme dugc dinh huéng cla tim PVA, va do d6 sy phin cyc

tuyén tinh mang ludi cé thé dat dugc. Két qua 1a, tAm PVA c¢6 thé dugc tao ra buc xa
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dwogc truyén phan cuc tuyén tinh, va do d6 kinh loc phan cuc tuyén tinh c6 thé dugc

tao ra.

Nguoc lai v6i cac thanh phin ludng sic duge mo ta & trén, cac thanh phin ddi
mau theo 4nh sang thong thudng, nhu kinh ddi mau theo 4nh séng ma duge tao ra bang
cach str dung céc vét liéu d6i mau theo anh sdng nghich dao vé nhiét thong thudng c6
kha niing chuyén hoa tir trang thai thi nhat, vi du “trang thai trong” sang trang thai thi
hai, vi du “trang thai c6 mau” dé dap Ung véi blic xa quang héa, va quay trd lai trang
thai thir nhit d& dap ung nhiét ning. Do d6, cic thanh phin ddi mau theo 4nh sing
thong thudng thudng rat thich hop dé sir dung trong ca hai diu kién 4nh sang kém va
dam bao d6 sang. Céac thanh phan d6i mau theo 4nh sing thong thuong, tuy nhién, ma
khong bao gdm kinh loc phan cyc tuyén tinh thuong khong c6 kha ning birc xa phan
cuc tuyén tinh. Ty 1& cta céc thanh phin d6i mau theo anh sang thong thudng, trong ca
hai trang théi, thuong 12 nhé hon hai. Do do6, cic thanh phén dbi mau theo anh séng
thong thudong khong c6 kha ndng lam giam d6 choéi cuia 4nh séng phan xa tdi cung mirc
d6 nhu thanh phin phan cyc tuyén tinh thong thuong. Ngoai ra, cac thanh phén dbi
mau theo anh sang thong thuong c6 kha ning bi giéi han dé luu trit hoic thé hién

thong tin.

Céc hop chét va cac vét lidu ludng sic ddi mau theo anh sang dugc phat trién
ma cho ca hai tinh chit d8i mau theo 4nh sdng va tinh chét ludng sic, néu ding va it
nhit sép xép thing hang mot cach day du. Khi & trang thai dugc nhudm mau hogc 1am
t8i mau, nhw khi duge chiéu 1én anh sédng quang héa, cdc hop chét luong sic dbi mau
theo 4nh sang, tuy nhién, thuong c6 d6 truyén tinh theo phén trim 16n hon so véi cac
hop chét d6i mau theo 4nh sdng thong thudng hodc khong phan cyc ¢ do day va ndng
d6 miu trong duong. Trong khi khong gi¢i han bdi mot ly thuyét ro ring nao, va dua
trén céc bing chung rd rang, tin rang do truyén tinh theo phén trim dugc gia tdng cia
cac vat liéu ludong sic ddi mau theo 4nh sdng & trang thai nhudm mau hodc lam tbi
mau 12 do dd truyén tinh theo phan trim 13 trung binh cta hai thanh phén phan cuc

phéng tryc giao ciia birc xa bi phan cyc. Vat liéu ludng sdc doi mau theo 4nh sdng s&
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hap thu manh hon mét trong hai thanh phan phan cuc phing tryc giao clia birc xa ngiu
nhién t6i, dAn dén mot trong cac mit phéng cua anh sang phan cyc dugc truyén (truyén
di qua va ra ngoai miu) c6 do truyén tinh theo phan trim 16n hon so véi thanh phén
phan cuc phing truc giao khac. Trung binh ciia hai thanh phan phan cuc phing truc
giao thuong tao ra do truyén tinh theo phan trim trung binh véi cuong d6 16n hon.
Thong thudng, d6i voi hiéu qué phéan cuc tuyén tinh, ma c6 thé dugc dinh lugng dua
trén ty 18 hip thy, ctia cac hop chét ludng sic ddi mau theo 4nh sang dugc gia ting, do

truyén tinh theo phin tram lién két véi n6 ciing dugc gia ting.

Mong muén ring c6 thé phét trién vét dung dbi mau theo 4nh sdng phan cuc
m&i ma bao gdm céc hop chét ludng sic d6i mau theo 4nh sang, va c6 sy két hop cac
tinh chit phan cyc tuyén tinh, va 1am giam d6 truyén tinh theo phén tram khi & trang

thai nhudém mau hodc 1am t6i mau, nhu khi dugc chi€u 1én anh sang quang hda.

Ban chat k¥ thuit clia sang ché

Sang ché d& xuit vat dung ddi mau theo 4nh sing bao gdm chat nén va it nhat
hai 16p ctia chung bao gdm, 16p 16t bd tri & trén chat nén, va 16p ludng sic doi mau

theo 4nh sang b tri & trén 16p 16t.

Lép 16t bao gdm hop chét dbi mau theo 4nh sang thir nhit c6 dd hip thu & trang
thai khong dugc kich hoat thir nhét 16n hon 0 & tit ca cac bude séng c6 do dai nam
trong khoang tir 340 nm dén 380 nm, va do dai budc séng hép thu nhé nhét cudi trang

thai khéng duoc kich hoat thir nhit 16n hon 380 nm.

Lép ludng sic d6i mau theo 4nh sang bao gdm hop chét ludng sic dbi mau theo
anh sang c6 d6 hip thy & trang thai khong dugc kich hoat thir hai 16n hon 0 trén it nhat
mdt phin cua cac do dai bude séng nim trong khoang tir 340 nm dén 380 nm, va do
dai budc séng hép thy nhé nhét cudi trang thai khong duoc kich hoat thir hai 16n hon
340 nm.
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Do dai bude séng hip thu nhd nhit cudi trang thai khong dugce kich hoat thi hai
(ctia hop chét ludng sic dbi mau theo 4nh sang) 1 nhd hon hodc bang véi o dai budce
séng hip thy nhé nhét cudi trang thai khong dugc kich hoat thir nhét (cta hop chit ddi
mau theo 4nh sang thir nhit dudi day).

Theo mot khia canh khéc, sang ché @ xuét vat dung dbi mau theo anh sang ma
bao gdm, chét nén va it nhit ba 16p trén d6 bao gdm, 16p 16t duge bd tri & trén chéit
nén, 16p ludng séc d6i mau theo 4nh sang dugc bd tri & trén 16p 16t, va 16p phi trén

cung dugc bo tri ¢ trén 16p ludng sdc d6i mau theo anh séng.

L6p 16t bao gdbm hop chét dbi mau theo 4nh sang thir nhét c6 d6 hép thy & trang
thai khong duoc kich hoat thir nhét 16n hon 0 & tit ca cic budc séng c6 do dai nim
trong khoang tir 340 nm dén 380 nm, va d6 dai budc séng hép thy nho nhét cudi trang

théi khong duge kich hoat thir nhét 16n hon 380 nm.

L6p ludng séc ddi mau theo 4nh sang bao gdm hop chét ludng sic d6i mau theo
anh sang c6 dd hip thu & trang thai khéng duoc kich hoat thit hai 16n hon 0 trén it nhét
mot phén cuia cac do dai budc song ndm trong khoang tir 340 nm dén 380 nm, va dd
dai budce song hip thu nhé nhit cubi trang thai khong duge kich hoat tht hai 16n hon
340 nm.

Lép phu trén cing, cia phuong 4n c6 it nhét ba 16p, bao gbm chit hip thu 4nh
sang cuc tim tuy y, va do hép thu & trang thai khong dugc kich hoat thir ba 16n hon 0
trén it nhit mot phin cia cac do dai budc séng nim trong khoang tr 330 nm dén 380
nm, va dd dai budc séng hip thu nhé nhit cubi trang thai khong dugc kich hoat thir ba

ma 1a 1én hon 330 nm.

Déi véi phuong 4n c6 it nhit ba 16p, do dai budc séng hip thu nhd nhét cudi
trang thai khong dugc kich hoat thir ba (cia hop chit d6i mau theo anh sing thir hai
cla 16p phu trén cung) 12 nho hon 49 dai budc song hép thu nho nhat cubi trang thai
khéng duogc kich hoat thir hai (cta hop chit ludng sic ddi mau theo 4nh séng cua 16p

phu dudi day), va do dai budc song hip thu nhé nhit cubi trang thai khong dugc kich
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hoat thé hai (ctia hop chit ludng sic ddi mau theo 4nh sang ctia 16p pht) 12 nhé hon
hoic bing v6i do dai bude séng hip thy nhé nhét cudi (ctia hop chét d8i mau theo 4nh

sang thtr nhit cta 16p 16t dudi day).

Mo ta van tat cac hinh vé

FIG. 1 13 hinh cit nhin tir canh bén cla vét dung dbi mau theo 4nh sing theo
sang ché, ma bao gdm céc sy minh hoa bing so dd v& d6 hép thu so vé6i dd dai bude
song d6i voi hop chit dbi mau theo 4nh séng thir nhit cta 16p 16t, hop chit ludng sic
d6i mau theo anh sang cia 16p ludng séc doi mau theo 4nh sang, va hgp chit d6i mau

theo anh sang thir hai ctia 16p phu trén cung;

FIG. 2 1 so d thé hién d¢ hip thy delta trung binh nhu chirc ning cua do dai
budce séng (& trén vung do dai budc séng nhin thiy duoc sau khi kich hoat bang birc xa
quang hoa), va md ta hai quang phd hip thu chénh 1&ch trung binh thu dugc trong hai
mat phing truc giao dbi véi 16p ludng sic ddi mau theo 4nh sing ma bao gém hop
chét ludng sic dbi mau theo 4nh séng c6 thé bao gdm trong cac vat dung d6i mau theo
anh séang theo séng ché; va

FIG. 3 1a so d6 thé hién cua so d6 41 trong FIG. 1, trong d6 dai truc y duoc
thay dbi khoang tir 0 dén 3,5 (FIG. 1) dén khoang tir 0 dén 0,1 (FIG. 3), v6i muc dich

minh hoa t6t hon biéu d6 do hap thu so vé6i d6 dai budc soéng.

M ta chi tiét sang ché

Nhu duge st dung trong ban mé ta nay, thuit ngit “birc xa quang hoéa” c6 nghia
14 btrc xa dién tr ma c6 kha nidng tao ra dap (ng & vat liéu, nhu, nhung khong gi6i han
&, bién ddi vat liéu d6i mau theo anh sang tir mOt dang hodc trang thai thanh dang hodc

trang thai khac nhu s& duoc thao luan chi tiét hon trong bin md ta nay.
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Nhu duge st dung trong ban mé ta nay, thuat ngit “ddi mau theo anh sang”
va c4c thuit ngit tvong ty, nhu “hgp chit ddi mau theo 4nh sing” c6 nghia 12
quang phd hip thu c6 it nhat birc xa nhin thdy duoc ma thay ddi trong dap tmg dé
hép thy it nhét blrc xa quang hoa. Ngoai ra, nhu duge st dung trong ban mb ta
ndy, thuat ngit “vat liéu ddi mau theo 4nh séng” c6 nghia 1a chit nén bit ky ma
duoc thich ing dé hién thi cac tinh chit d6i mau theo anh sing (vi du thich ung
dé c6 quang phd hép thu dé it nhit burc xa nhin thiy dugc ma thay ddi trong dép
g dé hép thu it nhét birc xa quang héa) va ma bao gdm it nhat mét hop chit dbi

mau theo 4nh sang.

Nhu dugc st dung trong ban mé ta nay, thuat ngit “hop chit ddi mau theo
anh sang” bao gdm hop chit d6i mau theo 4nh sang nghich dao vé nhiét va hop
chit d6i mau theo 4nh sing khong nghich ddo vé& nhiét. Thuit ngit “cdc vat
liéu/hop chéit ddi mau theo 4nh sang nghich dao vé nhiét” nhu dugc sir dung
trong ban md t4 ndy cé nghia 1a céc vat lidu/hop chit c6 kha ning chuyén héa tir
trang thai th nhat, vi du “trang thai trong sudt,” sang trang thai thir hai, vi du
“trang thai dugc nhuém mau,” dé dap ung t&i biic xa quang héa, va quay tré lai
trang thai thir nhit dé dip Ung t6i ning luong nhiét. Thuét ngit “cac vat lidu/hgp
chit d¢6i mau theo 4nh sang khéng nghich dao vé nhiét” nhu dugc sit dung trong
ban md ta ndy cé nghia 1a cac vat liéu/hgp chét c6 kha ning chuyén héa tir trang
thai thi nhat, vi du “trang thdi trong sudt,” sang trang thai thtr hai, vi du “trang
thai dugc nhudm mau,” dé dap tng tGi bic xa quang hoda, va quay tré lai trang
thai thir nhat d& dap tng t6i bic xa quang héa vé co ban ciing (cac) do dai budce
song nhu (céc) dd hép thu cta trang thai dugc nhu¢m mau (chéng han, sy chiéu
séng gian doan dén birc xa quang héa).

Nhu dugc st dung trong ban md ta nay, thuit ngit “ludng sdc” c6 nghia 13
kha ning hép thu cia mot trong hai thanh phdn phéan cyc phéng truc giao cia it

nhét birc xa dugce truyén manh hon so véi thanh phﬁn khac.
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Nhu duoc sir dung trong ban md ta ndy, thuat ngit “ludng sic d6i mau theo
anh sang” va cac thult ngit twong ty, nhu “cc vat liéu ludng sic ddi mau theo
anh sang” va “cac hop chét ludng sic d6i mau theo anh sang” c6 nghia 13 cac vat
liéu va céc hop chit ma c6 va/hodc cho ca hai tinh chit d6i mau theo 4nh sang (vi
du, c6 quang phd hip thu c6 it nhit birc xa nhin thiy dugc ma thay ddi trong dép
ung thanh it nhét birc xa quang hoa), va céc tinh chét ludng séc (vi du, c6 kha
nang hip thu mot trong hai thanh phan phéan cuc phing truc giao cia it nhét birc

xa duge truyén manh hon so véi thanh phén khéc).

Nhu duge st dung trong ban md ta nay, thuét ngir “ty 1& hip thu” dung dé
chi ty 1& d6 hip thu cia birc xa dugc phan cuc tuyén tinh trong mit phing tht
nhét so v&i d6 hip thu cia bic xa duge phan cuc tuyén tinh ¢6 cung 40 dai budc
song trong mit phing truc giao v6i mit phing thit nhét, trong d6 mit phiang tht

nhét dugc tao ra nhu 12 mit phéng véi 4o hép thu cao nhét.

Nhu duge sir dung trong ban mé ta ndy, dé thay ddi thuat ngt “trang théi,”
c4c thuat ngit “thtr nhat” va “thir hai” khong c6 du dinh ding dé chi trat ty hodc
su sép xép theo thoi gian cu thé bat ky, nhung thay vi diung dé chi hai diéu kién
hodc tinh chét khac nhau. Véi muc dich minh hoa khong gi¢i han, trang thai th
nhét va trang thai thir hai cta hop chat ludng sic ddi mau theo anh séng ctia 16p
ludng sic d6i mau theo 4nh sang c6 thé khic nhau dbi véi it nh4t mot tinh chét
quang hoc, nhu nhung khong gidi han & 6 hap thu hoic do phan cuc tuyén tinh
cuia bic xa nhin thdy dugc va/hoidc bitc xa UV. Do d6, theo cac phuong 4n khong
gi6i han khac nhau duoc boc 16 trong ban mb ta ndy, hgp chét ludng séc d6i mau
theo 4nh sang cuia 16p ludng sic ddi nﬁéu theo 4nh sang c6 thé c6 quang phd hip
thu khéc nhau trong mdi trang thai th nhét va trang thai thi hai. Vi dy, trong khi
khong gi6i han trong ban mé ta nay, hop chit ludng sic dbi mau theo 4nh séng
cta 16p ludng sic ddi mau theo 4nh sang c6 thé 13 trong sudt & trang thai thi nht
va dugc nhudém mau & trang thai thir hai. Theo cach khéc, hop chét ludng sdc dbi

mau theo 4nh sang cia 16p ludng sic d6i mau theo anh sang c6 thé c6 mau thi
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nhét & trang thai thtr nhit va mau thir hai & trang thai thtt hai. Ngoai ra, nhu dugc
boc 10 chi tiét hon & duéi day, hop chét ludng sic @61 mau theo 4nh sang cua lép
luong sdc ddi mau theo 4nh sing c6 thé 1a khong phan cuc tuyén tinh (hodc
“khéng phan cuc”) & trang thai thir nhit, va phan cuc tuyén tinh & trang thai thir
hai.

Nhu duge sir dung trong ban md ta nay, thuit ngt “quang hoc” cé nghia la
lién quan dén hodc két hgp v6i anh sang va/hodc tdm nhin. Vi duy, theo céc
phuong an khong gidi han khac nhau dugc bdc 10 trong ban mé ta nay, thiét bi
hoac thanh phﬁn hodc vat dung quang hoc cé thé duogc chon tir c4c thiét bi, thanh
phén va vat dung ding cho mit, cac thiét bi, thinh phan va vat dung hién thi, ctra
sb, guong, va cac thiét bi, thanh ph?m va vat dung pin tinh thé 1ong hoat dong va

khong hoat dong.

Nhu dugc st dung trong ban md ta ndy, thuit ngt “dung cho mat” c6
nghia 14 1ién quan dén hoic két hop v&i mét va tAm nhin. Céc vi du khong gi6i
han v& céc thanh phin hodc vat dung ding cho mit bao gdm kinh diéu chinh
khuc xa va kinh khong diéu chinh khuc xa, bao gdm kinh don trong ho#c kinh da
trong, ma c6 thé 13 kinh da trong phin doan hoic khong phan doan (nhu, nhung
khong gidi han &, kinh hai trong, kinh ba trong va kinh da tiéu cy), cling nhu céac
thanh phé“m khac dugc dung dé diéu chinh khuc xa, bao vé, hodc ting cudng
(thAm my¥ hodc muc dich khéac) tim nhin, bao gdm ma khong gi6i han, kinh 4p

trong, kinh trong mit, kinh khuéch dai, va kinh bao vé hoic tAm kinh che mit.

Nhu dugc st dung trong ban md ta nay, thudt ngit “chat nén dung cho

mét” c6 nghia 13 cac loai kinh, kinh tao thanh theo phén, va 6ng kinh tréng.

Nhu dugc st dung trong ban mé ta nay, thuét ngir “hién thi” c¢6 nghia 1a su
thé hién nhin théy dugc hodc doc duge bang may cia thong tin dudi dang tir ngi,
con sd, ky hiéu, thiét ké hodc hinh v&. Cac vi du khong gi6i han vé céc thiét bi,
thanh phﬁn va vat dung hién thi bao gém man chiéu, man hinh, va thiét bi an

ninh, nhu ky hi€u an ninh.
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Nhu duge sit dung trong ban mé ta nay, thuit ngir “cira s6” c6 nghia 1a 18
héng duoc thich nghi dé cho phép sy truyén birc xa qua d6. Céc vi du khong gidi
han vé cira s6 bao gdm kinh trong suét dung cho 6 t6 va mdy bay, kinh loc, cita

chép, va bd ngit mach quang hoc.

Nhu duge st dung trong ban md ta nay, thudt ngit “guong” c6 nghia 13 bé

mit ma phan xa bing cach phan chiéu phin 16n hoic dang ké 4nh sang t6i.

Nhu dugc st dung trong ban mo ta nay, thudt ngit “pin tinh thé 16ng” dung
d& chi két cdu chira vat liéu tinh thé 16ng ma c6 kha ning duoc sip xép. Cac pin
tinh thé 16ng hoat dong 1a cac pin trong d6 vt liéu tinh thé 16ng c6 kha ning bi
d4o ngugc va chuyén mach hodc chuyén dbi c6 kiém soat giita c4c trang thai
duoc sip xép va bi rbi loan, hodic giita hai trang thai dugc sip xép bing cach ap
dung ngoai lyc, nhu dién truong hodc tr trudong. Céc pin tinh thé 16ng khong hoat
dong 13 cac pin trong d6 vat liéu tinh thé 10ng duy tri trang thai duoc sép xép. Vi
dy khoéng gi6i han vé thiét bi hoécv thanh phan pin tinh thé 1éng hoat dong man
hinh tinh thé 16ng.

Nhu duogc st dung trong ban md ta nay, thuit ngt “16p phu” cé nghia la
mang hd tro ¢6 ngudn gbc tir ché phdm c6 thé chay, ma c6 thé hoic co6 thé khong
cé 4o day déng déu, va dic biét 1a loai trir cac tAm polyme. Mai 16p 16t, 16p
ludng séc d6i mau theo anh sang va 16p phii trén cing tlly ¥ cla céac vat dung dbi
mau theo 4nh sang theo séng ché c6 thé doc 14p 13 16p phi trong mot s6 phuong
an.

Nhu dugc sir dung trong ban mo ta nay, thuat ngit “tAm” c6 nghia 12 mang
dugc tao thanh trude c6 d6 day déng déu chung va cé kha ning tu hd tro.

Nhu dugce st dung trong ban mo ta nay, thuat ngt “lién két v6i” c6 nghia
1a tiép xuc tryc tiép véi dbi twong hodc tiép xuc khong truc tiép véi d6i twong
thdong qua mdt hodc nhiéu vat liéu hojdc két ciu khéc, it nhat mot trong sd cac vat

liéu hoic két chu tiép xac truc tiép voi d6i tuong. Véi myuc dich minh hoa khéng
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gidi han, 16p 16t, vi du, c6 thé tiép xuc truc tiép (ching han, tiép xtic giéi han)
v6i it nhit mot phin cia chit nén hodc né c6 thé tiép xic khong truc tiép vai it
nhit mot phﬁn cia chit nén thong qua mot hodc nhiéu vat 1iéu hoidc chu truc duge
dat vao gitra khac, nhu 16p don phan ti ciia chit két dinh hoic chét bét cip. Vi
du, mic du khong giéi han & day, 16p 16t c6 thé tiép xtc véi mot hodc nhiéu 16p
phu duoc dit vao gitta khac, cac tAim polyme hodc td hop cta chiing, it nhét mot

trong s6 chung tiép xuc truc tiép voi it nhat mot phan chit nén.

Nhu duoge sit dung trong ban md ta nay, thuat ngt “vét li¢u nhay quang
hoc” ¢ nghia 1a céc vét li€u ma dap Gng hoa hoc hodc vat ly véi birc xa dién tur,
bao gém, nhung khéng gidi han ¢, cac vét li€u 1an quang hoc va cac viat liéu

huynh quang.

Nhu dugce sir dung trong ban mé ta nady, thudt ngt “céc vat liéu khong
nhay quang” c¢6 nghia 1a cac vat liéu ma khong dap tng héa hoc va vét ly v6i buc

xa dién tir, bao gdm, nhung khéng gi6i han &, thudc nhudm tinh.

Nhu dugc st dung trong ban md ta nay, cac tri sb trong lugng phan ti cua
polyme, nhu trong lugng phén tt trung binh khéi (Mw) va trong lugng phan tir
trung binh s6 (Mn), dugc x4c dinh bang cach sic ky gel sit dung cdc tiéu chuin
thich hop, nhu céc tiéu chuin polystyren.

Nhu duogc st dung trong ban md td nay, tri s6 chi sé da phan hoéa (PDI)
biéu hién ty 1€ trong lugng phén tt trung binh khéi (Mw) so véi trong lugng
phan tir trung binh s§ (Mn) ctia polyme (vi dy, Mw/Mn).

Nhu dugce st dung trong ban mo ta nay, thuit ngt “polyme” cé nghia la
cac homopolyme (chéng han, dugc diéu ché tir cic loai monome don), céc
copolyme (ching han, dugc diéu ché tir it nhit hai loai monome), va cdc polyme
ghép.

Nhu dugc sit dung trong ban md ta nay, thudt nglt “(met)acrylat” va cac

thuat ngit twong tu, nhu “este cia axit (met)acrylic” c6 nghia 13 metacrylat
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va/hodc céc acrylat. Nhu duge st dung trong ban md td nady, thudt nglt “axit

(met)acrylic” c6 nghia 1a axit metacrylic va/hodc axit acrylic.

Tru trudng hop dugc néu rd rang, tat ca cac khoang hodc cac ty 1€ dugc
boc 16 trong ban mé ta ndy dugc hidu 13 d& bao ham tit ca cac khoang phu hoic
cac ty 1€ phu bat ky duogc bao gém trong d6. Vi du, pham vi hodc ty 1& da néu "1
dén 10" ¢6 thé dugc xem xét dé bao 'gém tAt ca khoang phu bt ky gitta (va bao
gém) tri s6 nho nhit 1a 1 va tri sd 16n nhét 1a 10; nghia Ia, tit ca cac khoang phu
hodc cac ty 1& phu bét ddu voi tri s6 nho nhéit 13 1 hodc 16n hon va két thic véi tri
s 16n nhat 13 10 hodc nhd hon, nhu nhung khong gidi han &, 1 dén 6,1, 3,5 dén
7,8, va 5,5 dén 10.

Nhu duoc sir dung trong ban mé ta ndy va trong yéu ciu bao hd, trlr trudng
hop dugc néu rd rang, su thé hién tir trai sang phai ciia cdc nhom lién két, nhu
c4c nhém lién két hoa tri hai, bao gém cac su dinh hudéng thich hgp khéc, nhu,
nhung khong gidi han &, cic sy dinh hudng tir phai sang trdi. Véi myc dich minh

hoa khong gi6i han, sy thé hién tir trai sang phai ciia nhém lién két hoéa tri hai

I
c—=o0 hodc duong lugng -C(0O)O-, 13 bao gdm su biéu hién tir phai
ﬁ
sang tréai cua chung, 0—-cC , hodc duong lugng -O(0)C- hodc -OC(O)-.

Nhu dugc st dung trong ban mé ta nady, cdc mao tir so it cling bao gébm sd
nhiéu trir khi dugc thé hién khac di va giéi han mot cach rd rang dén mot vat

duoc nodi den.

Nhu dugc sir dung trong ban mo ta nay, thuat ngt “hop chit ddi mau theo
anh sang tht nhit” c6 nghia 13 it nhit mot hop chit d6i mau theo anh sang thu
nhét. Khi hai hodc nhiéu hop chit d¢6i mau theo anh sang thir nhét c¢6 mit, ching
cing téng hop va cung cdp (ching han, trung binh) d6 dai budc séng hip thu

dinh & trang thai khong dugc kich hoat tha nhét, (ching han, trung binh) do hap
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thu & trang thai khong dugce kich hoat thi nhét 16n hon 0 trén khoang d6 dai budce
song cu thé, (ching han, trung binh) do dai buéc séng hép thu nho nhét cudi
trang thai khong duoc kich hoat thir nhét, va (ching han, trung binh) d6 dai buéc
song hap thu nhé nhit ban diu & trang thai khéng dugc kich hoat thir nhét.

Nhu dugc sir dung trong ban md ta nay, thuét ngit “hop chat ludng sic dbi
mau theo 4nh sang” c6 nghia 13 it nhit mot hop chit ludng sic déi mau theo anh
sang. Khi hai hodc nhidu hop chit ludng sic ddi mau theo 4nh sing c6 mit,
chung cing téng hop va cung cdp (ching han, trung binh) d6 dai budc séng hap
thu dinh & trang thai khong dugc kich hoat thu hai, (ching han, trung binh) do
hép thy & trang thai khong dugc kich hoat thir hai 16n hon 0 trén khoang d¢ dai
budc song cu thé, (chflng han, trung binh) d6 dai budc song hip thy nhd nhét
cudi trang thai khong duoc kich hoat thir hai, va (ching han, trung binh) d6 dai
budc song hép thy nho nhét ban diu & trang thai khong dugc kich hoat thit hai.

Nhu duogc sfi dung trong ban md ta nay, thuit ngit “hgp chit d6i mau theo
4nh s4ng thir hai” cé nghia 1a it nhit mo6t hop chét ddi mau theo 4nh sang tht hai.
Khi hai hodc nhiéu hop chit d6i mau theo anh séng thir hai c6 mit, chiing cung
tdng hop va cung cip (ching han, trung binh) d6 hip thu dinh & trang thi khong
duge kich hoat tht ba, (ching han, trung binh) do dai budc séng hép thu dinh &
trang thai khong dugc kich hoat thr ba 16n hon 0 trén khoang d¢ dai budc song
cu thé, (ching han, trung binh) d6 dai bu6c séng hdp thu nhé nhét cubi trang thai
khéng duogc kich hoat thir ba, va (ching han, trung binh) d§ dai budc séng hip
thy nhé nhat ban dau & trang thai khong duoc kich hoat thi ba.

Nhu dugce st dung trong ban mé ta nay, thuat ngtt “trang thai khong dugc
kich hoat” dung dé chi cdc hop chit ddi mau theo 4nh sing, nhu hgp chéit ddi
mau theo 4nh sang thir nhét, hop chét ludng sic d6i mau theo 4nh sing va hop
chét d6i mau theo 4nh sang thir hai, ¢6 nghia 13 hop chét d6i mau theo 4nh séng
duoc tiép xuc véi bic xa quang héa c6 du ning luong dé thu duoc trong hop chét

d6i mau theo 4nh sang c6 hodc didu ché: (i) d6 hap thu do dugc & cic 4o dai
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buéc séng 16n hon hoidc bing v&i 330 nm va nhé hon hodc bing véi 450 nm, nhu
nhd hon hodc béng v0i 430 nm hodc nhdé hon hoic b%mg v6i 410 nm; va (ii) do
hép thu do dugc tdi thiéu hodc khong dang k& & cdc d6 dai bude séng 16n hon

450 nm.

Nhu duge st dung trong ban md ta nay, thuit ngir “trang thai dugc kich
hoat” dung dé chi céac hop chét ddi mau theo 4nh sang, nhu hop chit ddi mau
theo 4nh sang th@ nhit, hop chét ludng sic ddi mau theo anh sang va hop chét
dbi mau theo anh sang thu hai, va céc vat dung dbi mau theo anh sing, c6 nghia
13 hop chét ddi mau theo 4nh sang va/hoic vat dung ddi mau theo 4nh sang duoc
tiép xtc v6i bire xa quang héa cé du ning lugng dé thu dwogc trong hop chét dbi
mau theo 4nh sing va/hodc vat dung di mau theo 4nh sang cé hoidc diéu ché: (i)
d6 hip thu do dugc & cac d6 dai bude s6ng 16n hon hogc bang véi 330 nm va nhéd
hon hodc b%lng véi 450 nm, nhu nhdé hon hoic b%mg v4i 430 nm hodc nho hon
hoac béng v6i 410 nm; va (ii) do hép thu do dugc & cac d9 dai budc séng 16n hon

450 nm.

‘Nhu duoc sir dung trong ban md ta nay, thuat ngit “do hip thu & trang thai
khéng duoc kich hoat thit nhit 16n hon 0” trén khoang d6 dai buéc séng nhét
dinh, nhu “trén tit ca cac do dai budc song tir 340 nm dén 380 nm” cé nghia la
hop chit ddi mau theo 4nh séng tht nhit c6 d6 hip thu & trang thai khong dugc
kich hoat 1é6n hon 0 trén khoéhg do dai budc song nhét dinh, nhu & tit ca cac

budc séng c6 d6 dai tir 340 nm dén 380 nm.

Nhu duoc st dung trong ban mo ta nay, thuét ngt “d¢ dai budc song hép
thy dinh & trang thai khong duoc kich hoat thit nhit” c6 nghia 1a d6 dai buédc
séng ma & d6 hop chat ddi mau theo 4nh sang thit nhit (cta 16p 16t), & & trang
thai khong duogc kich hoat, ma do hép thu dinh (hodc 16n nhét). bo dai budc song
hép thu dinh & trang thai khong dugc kich hoat thit nhit thuong nim gitta 340 nm

va 380 nm.
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Nhu dugc st dung trong ban mé ta ndy, thuat ngir “dd dai budc séng hap
thu nho nhat cudi trang thai khong duoc kich hoat thir nhat” cé nghia 1a do dai
budc séng ma & d6 hop chat ddi mau theo anh sang tht nhat (cta 16p 16t), & &
trang thai khong dugc kich hoat, c6 do hip thu nhé nhit cudi (hodc trén). Do dai
budc séng hip thy nhoé nhét cudi trang thai khong duoc kich hoat thi nhét 12 & 46
dai budc séng cao hon d6 dai buéc séng hip thu dinh & trang thai khong duogc

kich hoat thi nhét.

Nhu dugc st dung trong ban mé ta ndy, thuat ngtr “do dai budc séng hap
thy nhé nhét ban du & trang thai khong dugc kich hoat thir nhit” c6 nghia 13 d6
dai budc séng ma & d6 hop chit ddi mau theo anh sang thir nhat (cta 16p 16t), & &
trang thai khong dugc kich hoat, c6 d9 hép thu nhé nhét ban dau (hodc dudi). Bo
dai budc séng hap thu nhé nhit & trang thai khong duoc kich hoat thir nhét 13 &
d6 dai budc séng thdp hon d6 dai budc séng hip thu dinh & trang thai khong
dugc kich hoat thir nhit va do dai budc séng hip thu nho nhat cudi trang thai

khong dugc kich hoat tha nhét.

Nhu dugc st dung trong ban md ta nay, thuit ngit “do hép thu & trang thai
khong dugc kich hoat thir hai 1én hon 0” & trén khoang dd dai budc song nhét
dinh, nhu “& trén it nhit mot phin cta cac budc soéng cb do dai tir 340 nm dén
380 nm” c¢6 nghia 13 ludng sic ddi mau theo anh sang c6 do hip thu & trang thai
khéng dugc kich hoat 16n hon 0 & trén khoang d6 dai budc séng nhat dinh, nhu &
trén it nhat mot phin cua céc bude séng c6 do dai tir 340 nm dén 380 nm, nhu tir

340 nm dén 370 nm, hodc tir 350 nm dén 380 nm, hodc tir 340 nm dén 380 nm.

Nhu duoc st dung trong ban mé ta ndy, thuit ngit “& trén it nhat mot phan
clia cac d6 dai budce séng tir x nm dén y nm” dung dé chi do hap thu & trang thai
khong dugc kich hoat 16n hon 0, c6 nghia 1a & trén it nhit mot phén cua do dai
budc song lién tuc trong khoang da néu, bao gdm cic tri s6 dd dai budc séng

thap hon va cao hon khoang di néu.
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Nhu dugc st dung trong ban md ta nay, thuit ngit “dd dai budc song hép
thu dinh ¢ trang thai khong duoc kich hoat thr hai” c6 nghia 1a 6 dai budc soéng
ma & d6 hop chét ludng sic ddi mau theo 4nh sang (cua 16p phi, hoic 16p phu
ludng sic ddi mau theo anh sang), & & trang thai khong duoc kich hoat, ¢6 d hép
thy dinh (ho#ic 16n nhat). o dai budc séng hip thu dinh & trang thai khong dugc

kich hoat thir hai thudng nim gitta 340 nm va 380 nm.

Nhu dugc st dung trong ban m6 ta nay, thudt ngt “dd dai budc song hép
thu nhé nhét cudi trang thai khong dugc kich hoat thtr hai” c6 nghia 1a do dai
budc séng ma & d6 hop chit ludng sic d6i mau theo 4nh sang (ctia 16p phu, hodc
16p pht ludng sic ddi mau theo anh sang), & & trang thai khong dugc kich hoat,
co do hép thu nhé nhét cudi (hoidc trén). D6 dai budc séng hép thu nhé nhét cubi
trang thai khong dugc kich hoat thi hai ¢6 d§ dai budc séng cao hon 4o dai budce

séng hip thu dinh & trang thai khong dugc kich hoat thit hai.

Nhu duogc st dung trong ban md ta nay, thuat ngt “do dai budc song hép
thu nho nhét ban dau & trang thai khong dugc kich hoat thit hai” c6 nghia 1a 4o
dai budc séng ma & d6 hop chéit ludng sic déi mau theo 4nh séng (cua 16p ludng
sdc dbi mau theo 4nh sang), & ¢ trang thai khong dugc kich hoat, c6 4o hép thu
nho nhit ban diu (hodc dudi). D6 dai budc séng hip thu nhé nhét & trang thai
khéng dugc kich hoat thtt hai c6 do dai budc séng thdp hon d6 dai budc séng hip
thu dinh & trang thai khdong dugc kich hoat thr hai va 4§ dai budc song hép thu

nhé nhét cudi trang thai khong duoc kich hoat thir hai.

Nhu duogc st dung trong ban mo ta nay, thuat ngt “do hép thu & trang thai
khong dugc kich hoat thir ba 16n hon 0” & trén khodng d§ dai budc séng nhét
dinh, nhu “& trén mot phan cia cac do dai budc séng tir 330 nm dén 380 nm” ¢
nghia 12 hop chit d6i mau theo 4nh sing thi hai ¢6 do hép thu & trang thdi khong
duoc kich hoat 16n hon 0 & trén khoang d¢ dai budc song nhét dinh, nhu & trén it
nhit mot phén cia cac d9 dai budc song tir 330 nm dén 380 nm, nhu tr 330 nm

dén 370 nm, hodc tir 340 nm dén 380 nm.
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Nhu dugce st dung trong ban mo ta nay, thudt ngir “d9 dai budc song hap
thu dinh & trang thai khong dugc kich hoat tht ba” ¢6 nghia la 4§ dai budc song
ma & d6 hop chit ddi mau theo 4nh sang tht hai (ctia 16p pht trén cing), & &
trang thai khong dugc kich hoat, c6 dd hép thu dinh (hodc 16n nhét). Do dai buéc
s6ng hip thu dinh & trang thai khong dugc kich hoat thit ba thudng nim gifra 330

nm va 380 nm.

Nhu dugc st dung trong ban mo ta nay, thudt ngtt “d9 dai budc song hap
thy nho nhit cudi trang thai khong dugc kich hoat thir ba” c¢6 nghia 13 d§ dai
budc séng ma & d6 hop chit d6i mau theo 4nh sang thit hai (ctia 16p phu trén
cing), & & trang thai khong duge kich hoat, ¢c6 d6 hap thu nhé nhat cudi (hodc
tré€n). B dai budc song hép thu nhé nhat cudi trang thai khong dugc kich hoat
th ba c6 @0 dai budc séng cao hon df dai budc song hép thy dinh & trang thai

khong duogc kich hoat tha ba.

Nhu dugce st dung trong ban mo ta nay, thudt ngit “dd dai budc song hap
thu nho nhét ban dau & trang thai khéng dugc kich hoat thir ba” c6 nghia 1a do
dai budc séng ma & d6 hop chit ddi mau theo 4nh séng thit hai (cta 16p phi trén
cung), ¢ ¢ trang thai khong dugc kich hoat, c6 do hép thu nhoé nhét ban dau (hoic
dudi). b6 dai budc song hép thu nhé nhét & trang thai khong dugc kich hoat thir
ba c6 do dai buéc séng thip hon dd dai budc séng hip thy dinh & trang thdi
khoéng dugc kich hoat tht ba va d¢ dai budc song hép thu nhd nhét cudi trang

thai khong duogc kich hoat thr ba.

Céc tri s6 @0 dai budc séng hip thu nhé nhit ban ddu & trang thai khong
duoc kich hoat, nhu tri sb do dai buédce song hép thu nhé nhét ban dau & trang thai
khong duoc kich hoat thir nhét, thi hai va/hodc thit ba, mbi tri s6 c6 thé bi anh
hu’érng‘ bai phuong phap phén tich va thiét bi dugc str dung, va chét nén va/hoic
nén, nhu nén phu, trong d6 c6 hop chit ddi mau theo 4nh sing cu thé (ma duogc
@& cap dén & day nhu 1a “tac dung USIMAWV?). Téc dung USIMAWYV c6 thé &

rét hon khi tri s6 do dai budc séng hip thu nhé nhét ban diu & trang thai khong
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duogc kich hoat 1a nho hon 360 nm. Tac dung USIMAWYV cé thé 13 thém vao
hoidc bét di, din dén tri sb do dai budce song hép thu nho nhét ban dau & trang
thai khong dugc kich hoat cao hon hodc thép hon. Theo cach khac hodc ngoai ra,
tac dung USIMAWYV c6 thé dn dén cac trj s6 do dai budc song hap thu nhé nhét
ban dau & trang thai khong duogc kich hoat cé tri sb hép thu 4am. Hon niia, tac
dung USIMAWYV c6 thé dan dén cac trudng hép thu duong va/hodc am, cu thé 1a
& tri s6 d6 dai budc séng nhé hon 360 nm. Trong khi khong c6 du dinh bi rang
budc boi bat ky 1y thuyét ndo, duoc tin ring, trong trudng hop cic chit nén
polyme hitu co va cac 16p phu polyme hitu co, tdc dung USIMAWYV la do, it nhat
trong phén, su ¢6 mat ciia cac vong thom trong chéit nén va/hodc nén phu, két
hop véi su loai trir tham chiéu dung cy. O mot s6 phuong 4n, khi chét nén 1a
thach anh, tdc dung USIMAWYV co6 thé 1a t8i thiéu. Do cac chét nén va céc 16p
pht c6 cac vat liéu polyme hitu co, va sy loai trir tham chiéu dung cu dugc su
dung, dugc tin r%mg tri s6 do dai budce song hép thu nho nhét ban dau & trang thai
khong dugc kich hoat thu nhét, tht hai va th ba (65, 68 va 71) nhu dugc mo ta
cu thé hon & day v6i sy tham chiéu dén cac FIG 1 va 3, ¢6 thé phai chiu tac dung
USIMAWYV.

Nhu dugc st dung trong ban mé td nay, va trir trudong hop duge néu rd
rang, “do truyén tinh theo phan trim” dwgc xdc dinh cach st dyng médy quang
phd ké ULTRASCAN PRO dugc thuong mai héa tir HunterLab, theo cac huéng

din dugc cung cip trong huéng din str dung may quang phé ké.

Nhu duge st dung trong ban mé ta ndy, thuat ngt “phén cuc tuyén tinh”
c6 nghia 13 dé gidi han cic rung dong cla vecto dién cia song dién tlr, nhu séng
anh sang, dén mot huéng hoic mit phing.

Ngoai cac vi dy thuc hién, hodc trong phﬁn th8 hién khéc, tit ca céac sb thé
hién sb luong cua céc thanh phan, cic diéu kién phan Ung, va dugc sir dung trong
ban md ta va yéu ciu bao hd dugc hidu 13 duoc bién d6i trong moi trudng hop

béi thuét ngit “khoang.”
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Nhu duge st dung trong ban mé ta nay, cac thuit ngt khong gian hodc
dinh huéng, nhu "trdi", "phai", "trong", "ngoai", "trén", "dudi", va thudt ngit
tvong tu, lién quan dén sang ché nhu dugc md ta trong phan hinh v&. Tuy nhién,
can hidu ring sang ché c6 thé bao gdm céc dinh huéng khic va, theo do, céc

thudt ngit nay khong dugc coi 1a gidi han.

Nhu dugce stt dung trong ban mo ta nay, cac thuét ngit "dugc tao ra & trén,”
"dugce két tua & trén," "dugc dua ra & trén," “dugc phu & trén,” “tdn tai & trén,”
hodc “bd tri & trén,” ¢6 nghia 14 dugc tao ra, két tua, dua ra, phu, tOn tai, hodc bé
tri & trén nhung khong cén thiét tiép xuc truc tiép (hoic tiép gidp) v6i cac thanh
phan bén dudi, hofic bé mit cia thanh phin bén dudi. Vi dy, 16p "bd tri & trén"
chét nén khong loai trr sy c6 mét cia mot hodc nhiéu 16p, 16p pht, hodc mang
khac cua ché phdm giéng nhau hoic khic nhau dugc dit gitta 16p va chit nén

duoc bo tri hodc tao ra.

Tat ca cdc tai liéu, nhu nhung khong gidi han & cac bang doc quyen sang
ché da dugc cap va cic don ding ky sang ché, dugc d€ cdp & ddy, va trir truong
hop dugc néu rd rang, dugc xem xét 1a “dugce két hop bang cach tham chi€u” mot

cach toan bd.

Vi sy tham chiéu dén FIG. 1, va v6i muc dich minh hoa khong gi6i han,
vat dung d6i mau theo 4nh sang 2 theo sing ché dugc miéu ta. Vat dung dbi mau
theo 4nh sang 2 bao gém chit nén 11 c6 bé mit thit nhit 12 va bé mit thir hai 13,
trong ¢6 b& mat tht nhét 12 va bé mat thir hai 13 nay 13 dbi dién v6i nhau. Bé
mit thi nhit 12 cua chit nén 11 d6i mat véi birc xa quang héa duge miéu ta bing
miii tén 15. Vit dung d6i mau theo 4nh sing 2 con bao gdm 16p 16t 14 & trén
(chéng han, tiép giap) chit nén 11 va cy thé & trén (ching han, tiép giap) b& mit
thir nhat 12 cua chit nén 11. V4t dung d6i mau theo 4nh sang 2 con bao gdm 16p
phti 17 (ma cling dugc dé cap dén o day nhu 16p ludng séc d6i mau theo 4nh sang

17) & trén 16p 16t 14, va 16p phu trén cing tuy y 20 & trén 16p ludng sic d6i mau
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theo 4nh sang 17. V4t dung ddi mau theo 4nh séng 2 cta FIG. 1 bao gbm cac 16p

tuy y khac, ma s€ dugc mo ta thém & day.

Lép 16t 14 bao gdm hop chét d6i mau theo 4nh sang thit nhét c6 tinh chét
hép thu dugc bidu hién bing so dd 23, ma 13 bidu d6 thé hién dd hip thu so véi
d6 dai budc séng ddi voi hop chit dbi mau theo 4nh sang thit nhit & & trang théi
khong duogc kich hoat. Cuy thé hon, so d6 23 thu dugc tr phén tich cua l6p 1ot 14
dugc phu 1én chit nén 11 véi su véng mit cia cc 16p nim trén hodc nam dudi
khac. Vé6i sy tham chibu dén so dd 23 cua FIG. 1, hop chdt ddi mau theo 4nh
sang thir nhit c6 d6 dai budc séng hap thy dinh & trang thai khong duge kich
hoat thr nhét 26, do dai budc song hép thu nhé nhét cubi trang thai khong duogc
kich hoat thr nhit 29, va do dai budc séng he‘ip thu nhé nhét ban diu & trang thai
khong dugc kich hoat tht nhit 65 ma khong dugc miéu ta trong so dd 23, nhung
ma nhé hon 340 nm. P dai buéc séng hip thu nho nhét cubi trang thai khong
duoc kich hoat thu nhét 29 cua hop chit ddi mau theo anh sang thu nhéat c6 dd
dai budc séng cao hon dd dai buéc séng hip thu dinh & trang thai khong dugc
kich hoat tht nhét 26 cua ching. P9 dai budc séng hép thu nhé nhit ban dau &
trang thai khong dugc kich hoat thir nhit 65 c6 d6 dai buéc séng thap hon do dai
budc séng hép thu dinh & trang thai khong dugc kich hoat thir nhét 26.

Véi muc dich minh hoa khong gi6i han, va tham chiéu thém dén so @6 23
ciia FIG. 1, do dai budc séng hép thu dinh & trang thai khong dugc kich hoat thir
nhét 26 cta hop chit ddi mau theo anh séng thi nhét cua 16p 16t 14 12 355 nm, dd
dai budc séng hip thu nho nhét cudi trang thai khong dugc kich hoat thi nhét 29
12 425 nm, va dd dai budc séng hép thu nhé nhit ban dau & trang thai khong
duoc kich hoat thir nhat 65 1 333 nm (khong dugc miéu ta).

Céc tri sb do dai budce séng hip thu nhd nhéit cudi trang thai khong kich
hoat cua cac hop chit d6i mau theo 4nh sdng va céc hop chit ludng sic ddi mau
theo 4nh sdng cua cac vat dung dbi mau theo 4nh sang theo sang ché c6 thé duogc

x4c dinh theo cic phuong phap di dugc cong nhén trong linh vuc k¥ thuét nay.
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Trong mdt s& phuong an, d6 hip thy & trang thai khong dugc kich hoat cia cac
hop chit ddi mau theo 4nh sang hodic cac hop chit ludng séc d6i mau theo 4nh
sang rd rang gidm xudng khong, va do dai budc séng tai diém khong dugce ghi
nhan. Trong cac phuong an khac, d6 hép thu & trang thai khong duge kich hoat
ctiia hop chit ddi mau theo 4nh séng hodc hop chat ludng sic ddi mau theo dnh
sang giam xudng tri sb dn dinh thip nhit, ma cé thé khong dat dén d6 hép thu
duogc do tir khong. Trong trudng hop tri sb bn dinh thip nhat, Cac tri sb @6 dai
bude séng hip thu nhod nhét cudi trang thai khong kich hoat thudng duge udce
tinh. Véi muc dich minh hoa khong giéi han va véi sy tham chiéu dén FIG. 3, d6
dai buéc séng hap thu nhé nhét cubi trang thai khong duge kich hoat thir ba 47
dugc u6e tinh bing cach kéo dai dudng, dugc biéu hién bing dudng nét dat 62,
tr phan tuyén tinh 56 cua do hip thu véi vét dd dai budc séng ma tdn tai & bén
trai cua (vi dy, & bude séng thap hon so v6i) diém ubn 59 cia vét. Piém ma & @6
duong kéo dai 62 giao véi truc x dugc ghi nhan nhu tri sb do dai budc séng hap
thu nho nhit cudi trang thai khong duoc kich hoat thit ba. Céc tri sb va cac diém
dd dai budc song hép thu nho nhét cudi trang thai khong dugc kich hoat duoc
wée tinh nhu duge mé ta c6 thé dugc xac dinh bing cach tinh toan (thudng 1a st
dung bing chuong trinh so dd may tinh) hoic bang tay (ching han, st dung
thude ké). Trir trudng hop dwge néu rd rang, cic tri sd va cic diém d6 dai buédc
s6ng hip thu nhé nhat cudi trang thai khong dugc kich hoat dugce uéce tinh dugc

miéu ta va thao luan vé6i sy tham chiéu dén FIG. 1 dugc xac dinh bang tay.

Tri s6 do dai buéc séng hip thu nhé nhit ban dau & trang thai khong duoc
kich hoat c6 thé dugc ude tinh theo phuong phap tuong ty véi phuong phédp duge
md ta ding dé chi céc trj sb 46 dai budc séng nhd nhit cudi. Pudng duoc kéo dai
tr phan tuyén tinh cta do hép thy véi vét do dai budc séng ma ton tai & bén phai
cla (vi dy, & budc séng cao hon so véi) diém udn thép cia vét. Vi mot sb

phuong 4n, do hap thu nhé nhét ban dau & trang thai khong dugc kich hoat rd
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rang x4y ra & tri sb do hép thu bﬁng khong doc theo truc x, va nhu vay khong can

phai dugc udc tinh.

L6p ludng sic ddi mau theo 4nh séng 17 cia vt dung ddi mau theo 4nh
sang 2 bao gdm hop chét ludng sfc ddi mau theo 4nh sdng c6 tinh chit hip thu
dugc biéu hién bing so db 32, ma 13 bidu dd cua d6 hap thu v6i do dai bude séng
d61 véi hop chat ludng sic d6i mau theo anh sang. Cu thé hon, so d6 32 thu dugc
tlr phan tich cua 16p ludng sic dbi mau theo anh sang 17 dugc phi 1én chit nén
11 voi su Véng mdt cua céac 16p nim trén hoac ndm duéi khic. Vi sy tham chiéu
dén so dd 32 of FIG. 1, hop chét ludng sic ddi mau theo 4nh sédng c6 dd dai budc
song hép thy dinh & trang thai khong duge kich hoat thir hai 35, d6 dai bude séng
hép thu nhé nhat cubi trang théi khong dugc kich hoat thir hai 38, va do hép thu
nhé nhét ban dau & trang thai khong dugc kich hoat thir hai 68. D§ dai budc song
hép thu nhé nhét cubi tht hai & trang thai khong dugc kich hoat 38 cua hop chat
ludng sic ddi mau theo 4nh sdng c6 d dai budc séng cao hon d6 dai budc séng
hép thu dinh tht hai 35 cta chung. Dy dai budc séng hép thy nhé nhét ban diu
thir hai & trang thai khong dugc kich hoat 68 cia hop chit ludng sic ddi mau
theo anh sang c6 d6 dai budc séng thip hon d6 dai budc séng hip thu dinh thi
hai 35.

Véi myc dich minh hoa khong giéi han, va tham chiéu thém dén so db 32
cua FIG. 1, d§ dai buéc soéng hép thu dinh & trang thai khong dugc kich hoat thir
hai 35 ctia hop chét ludng sic d6i mau theo 4nh sang cia 16p ludng sic ddi mau
theo 4nh sang 17 13 360 nm, d6 dai buéc séng hap thy nhé nhét cudi trang thai
khoéng dugc kich hoat thtr hai 38 1a 417 nm, va dd dai budc séng hip thu nhé
nhét ban diu & trang thai khéng duge kich hoat thir hai 68 1a 342 nm.

Lép phu trén cing tiy ¥ 20 cua vat dung d6i mau theo 4nh sang 2 trong
mot sb phuong 4n theo sang ché c6 thé bao gdm hop chit d6i mau theo 4nh sing
thi hai ¢6 tinh chit hip thy dugc bidu hién bing so dd 41, ma 1a biéu ¢ d6 hap

thu v6i do dai bude séng dbi véi hop chit ddi mau theo 4nh sang thir hai. Cu thé
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hon, so d6 41 thu duoc tir phan tich cia 16p phu trén cling 20 dugc phu 1én chét
nén 11 véi su Véng mat cua cac 16p nim trén hodc nim dudi khac. Véi sy tham
chiéu dén so @b 41 cua FIG. 1 va FIG. 3, hop chit d6i mau theo 4nh sang thi hai
c6 d6 hip thy dinh & trang thai khong duoc kich hoat thit ba 44, @6 dai buéc séng
hip thu nhé nhét cubi trang thai khéng dugc kich hoat thir ba 47, va d6 dai bude
séng hap thu nhé nhat ban ddu & trang thai khong duoc kich hoat thit ba 71. D)
dai budc séng hip thu nho nhét cubi trang thai khéng duge kich hoat thir ba 47
ctia hop chit d6i mau theo 4nh sang thir hai c6 d6 dai buéc séng cao hon do dai
budc séng hip thu dinh & trang thai khong dugc kich hoat thit ba 44 ciia ching.
Do dai buéc séng hip thu nhé nhét ban dau & trang thai khong dugc kich hoat
thir ba 71 1a do dai budc séng thdp hon d6 dai budc séng hép thu dinh & trang
thai khong dugc kich hoat thir ba 44.

Véi muc dich minh hoa khong gidi han, va tham chiéu thém dén so dd 41
caia FIG. 1 va FIG. 3, d6 dai budc séng hép thu dinh & trang thai khong dugc
kich hoat thir ba 44 cua hop chit ddi mau theo 4nh sang thir hai cia 16p phu trén
cung 20 13 364 nm, d6 dai buéc séng hip thy nhéd nhat cudi trang thai khong
duoc kich hoat thr ba 47 1a 386 nm, va d§ dai budc song hép thu nho nhét ban
diu & trang thai khong dugc kich hoat thir ba 71 1a 346 nm. Trong FIG. 3, dudng
hodc thanh 74 duoc tin ring két qua clia nén polyme cia lép phu trén cung
va/hodc chit nén, va khong duoc tin ring két qua ciia (hodc do) hop chét d6i mau
theo 4nh sang thir hai. Nhu vay, thanh 74 khong dugc xem xét khi x4c dinh do
dai budc song hép thu dinh & trang thai khéng dugc kich hoat thir ba, d§ dai budc
song hép thu nhé nhét cudi trang thai khong dugc kich hoat thtr ba, hodc do dai
bude séng hip thu nhé nhét ban ddu & trang thai khong duge kich hoat thit ba cia

hop chit d6i mau theo 4nh sang thit hai ctia 16p phu trén cung.

So dd 41 cua FIG. 1 va FIG. 3 1a giéng nhau, nhung truc y cia so a6 41
trong FIG. 3 kéo dai tr 0 dén 0,1 khéc véi nhu trong FIG. 1 tir 0 dén 3,5, véi muc

dich minh hoa chi ti€t hon va x4c dinh céc tri s0 dinh, nhé nhat cudi va nhé nhat
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ban dau két hop véi hop chit dbi mau theo 4nh sang thér hai cia 16p phu trén

cung.

M&di so db trong cac so dd 23, 32, va 41 cia FIG. 1, va so d6 41 cua FIG. 3
mo ta d§ hip thu nhu chirc ning cia d6 dai buéc séng tir 340 nm dén 460 nm.
Nhu duoc tham chiéu & phan truéc trong ban mé ta nay, FIG. 1 va FIG. 3, bao
gbm cac so dd 23, 32, va 41, dugc tham chidu véi muc dich minh hoa khéng gidi
han. Nhu viy, d6 hdp thu nhu chirc ning cia do dai budc séng cﬁ}a hop chit d6i
mau theo 4nh sang thr nhit, hop chit luong sic ddi mau theo 4nh séng, va hop
chit ddi mau theo 4nh sang thir hai trong mdi trudng hop 13 khong giéi han ma

dugc miéu ta trong FIG. 1 va FIG. 3.

Hop chit d6i mau theo anh sang thir nhit cua 16p 16t c6 d6 hip thu & trang
thai khong dugc kich hoat thtr nhit 16n hon 0 & tit ca cac budc song cb do dai tir
340 nm dén 380 nm, va d dai budc séng hip thu nhé nhat cudi trang thai khong
duogc kich hoat thir nhit 13 16n hon 380 nm. V&i mot s6 phuong 4n, hop chat dbi
mau theo 4nh sdng thr nhit cua 16p 16t ¢6 d6 hip thu & trang thai khong dugc
kich hoat thir nhét 16n hon 0 & tit ca cac budce séng cb d6 dai tir 340 nm dén 400
nm, va d6 dai budc séng hép thu nhé nhét cudi trang thai khong duoc kich hoat
thtr nhit 13 16n hon 400 nm. Véi mot sé phuong 4n bd sung, hop chit d6i mau
theo anh sang thir nhét cua 16p 16t c6 do hdp thu & trang thai khong duogc kich
hoat tht nhit 16n hon 0 & tit ca cac buéde song c6 dd dai tir 340 nm dén 410 nm,
va do dai budc song hép thy nho nhit cudi trang thai khong dugc kich hoat thu
nhét 13 16n hon 410 nm. V&i muc dich minh hoa khéng gi¢i han va véi sy tham
chiéu dén so db 23 of FIG. 1, hop chit d6i mau theo 4nh séng thtr nhét cia 16p
16t 14 ¢6 d6 hép thu & trang théi khong dugc kich hoat thi nhét 16n hon 0 & tit ca
cac budc séng c6 dd dai tir 340 nm dén 380 nm, va do dai budc séng hép thuy
nhoé nhét cudi trang thai khong dugc kich hoat thir nhit ma 13 16n hon 380 nm.

Nhu duogc thdo luén truéc & day, do dai budc song hép thu nhé nhat cudi trang
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thai khong duge kich hoat thir nhit ctia hgp chit d6i mau theo 4nh sang tht nhét

ctia 16p 16t 14 ctia vat dung ddi mau theo 4nh sang 2 ctia FIG. 1 13 425 nm.

Hop chét ludng sic dbi mau theo 4nh sang cua 16p phu ludng sic d6i mau
theo 4nh sang c6 d6 hip thu & trang thai khong duogc kich hoat thi hai 16n hon 0
& trén it nhat mot phan cia cac bude séng c6 do dai tir 340 nm dén 380 nm, va do
dai buéc séng hip thu nhoé nhét cudi trang thai khong duoc kich hoat thir hai ma
1a 16n hon 340 nm. Véi muc dich minh hoa khéng giéi han, hop chit luong séc
d6i mau theo anh sang c6 thé, véi mot s phuong 4an, c6: dd hip thu & trang thai
khong dugc kich hoat thir hai 16n hon 0 & trén tit ca cac d6 dai budc séng tir 340
nm dén 370 nm, va d¢ dai buéc séng hip thu nhé nhit cudi trang thai khong
dugc kich hoat thir hai ma 13 16n hon 370 nm; hodc d6 hép thu ¢ trang thai khong
duogc kich hoat tht hai 16n hon 0 & trén tit ca cac do dai budce song tor 350 nm
dén 380 nm, va d6 dai bu6c séng hip thy nho nhit cudi trang thai khong dugc

kich hoat thr hai ma 1a 16n hon 3v80 nm.

'Véi mdt s6 phuong an, hop chit ludng sic ddi mau theo anh sang cua 16p
pht ludng sic ddi mau theo anh sdng c6 dd hip thu & trang thai khong dugc kich
hoat thtr hai 16n hon 0 & trén it nhit mét phan ciia cdc budc séng cb do dai tir 340
nm dén 380 nm, va d6 dai budc séng hip thy nhoé nhét cudi trang thai khong

duoc kich hoat thir hai ma 1a 16n hon 380 nm.

Véi mdt sb phuong 4n bd sung, hop chit ludng sic ddi mau theo anh sang
cta 16p phit ludng sic ddi mau theo 4nh sing c6 do hdp thu & trang thai khong
duoc kich hoat thir hai 16n hon 0 & tit ca (hoidc, & trén tit ca) cac do dai budc
séng tir 340 nm dén 380 nm, va do dai budc séng hap thu nhé nhét cudi trang
thai khong dugc kich hoat th hai ma 1a 16n hon 380 nm.

Theo mot s6 phwong 4n theo sdng ché, d6 dai budc séng hap thu nhé nhét
cudi trang thai khéng dugc kich hoat thir nhit 13 16n hon 380 nm va nho hon
hoac béng vOi 450 nm, nhu nhoé hon hoéc b%lng véi 440 nm, hoidc nhdé hon hoac

bing véi 430 nm. V&i cdc phuong 4n bd sung, d6 dai budc song hdp thu nho nht
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cubi trang thai khong dugc kich hoat thir hai 1a 16n hon 340 nm va nho hon hoic
bang v&i 450 nm, nhu nhd hon hodc bang v6i 440 nm, hodc nhé hon hoic bang

voi 440 nm.

D¢ dai budc song hép thu nho nhét cubi trang thai khong dugc kich hoat
thr hai, véi mot sé phuong 4n theo sang ché, 1a nhé hon do dai bude séng hip

thu nhé nhét cudi trang thai khong dugc kich hoat thit nhét.

Hop chit ludng sic d6i mau theo 4nh sang cua 16p ludng sic ddi mau theo
4nh sang 17 va mdi hop chit d6i mau theo anh sang thir nhét cta 16p 16t bén dudi
14 dugc chon sao cho c6 tinh chét hép thu nhu dugc md ta néu trén. Theo mdt sb
phuong an theo sang ché, chung dugc chon sao cho vat dung ddi mau theo anh
sang c6 do truyén tinh theo phan trim & trang thai khong dugc kich hoat nhd hon
5% & tat ca cac budc song c6 do dai tir 340 nm dén 380 nm. Do truyén tinh theo
phan trim & trang thai khéng dugc kich hoat tit ca cac do dai bude song tir 340
nm dén 380 nm ¢6 thé, voi mdt sb phuong an, nhé hon 4%, hodc nho hon 3%,
hodc nhé hon 2%, ho#ic nhé hon 1%, hoic nhd hon 0,5%. Vi mot sb phuong én,
d6 truyén tinh theo phdn trim & trang thai khong duogc kich hoat gdn nhu bing
0% & tit ca céc budc séng ¢6 d6 dai tir 340 nm dén 380 nm. Viéc lam giam va
giam thiéu d¢ truyén tinh theo phin tram cia birc xa dién tir thong qua céc vét
dung d6i mau theo 4nh sdng theo sing ché & tit ca cac budce song c6 do dai tir
340 nm dén 380 nm 13 dugc mong mudn dbi véi cac ly do bao gdm, nhung khong
giéi han &, bao vé ddi tuong phia sau vit dung ddi mau theo 4nh sang, nhu mit
nguoi, khoi tiép xuc dbi véi birc xa dién tir c6 cac do dai bude song tr 340 nm
dén 380 nm. D6 truyén tinh theo phin trim & trén cac khoang hodc khoang d¢ dai
budc séng dugc tham chiéu duge xac dinh theo cac phuong phip da dugc cong
nhén trong linh vuc k¥ thuat ndy st dung thiét bi phan tich c6 sin trén thi truong

va dugc cong nhan trong linh vyc k¥ thuit nay.

Véi mot sd phuong an bd sung, vat dung ddi mau theo anh séng theo sang

ché c6 d6 truyén tinh theo phin trim & trang thai khong duoc kich hoat nhd hon
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5% & tht ca cac bude séng cb do dai tir 340 nm dén 400 nm. Do truyén tinh theo
phén traim & trang thai khong duoc kich hoat & tit ca céc budc song c6 4o dai tu
340 nm dén 400 nm c6 thé, voi mat sb phuong an, nhé hon 4%, hodc nhé hon
3%, hoic nhd hon 2%, hoic nhé hon 1%, hodc nhd hon 0,5%. Vi mdt sb
phuong 4n, d9 truyén tinh theo phin trim & trang thai khéng duoc kich hoat gin
nhu b%mg 0% & tat ca cac budc song c6 do dai tir 340 nm dén 400 nm. Nhu duoc
thao ludn & trén lién quan dén 340 nm dén 380 nm, viéc giam va giam thiéu do
truyén tinh theo phin trim cia birc xa dién tir thong qua céc vat dung ddi mau
theo 4nh sang theo sang ché & tit ca cic budc séng c6 do dai tir 340 nm dén 400
nm la mong mudn véi cac ly do, nhung khong gidi han &, bao vé céc dbi tuong
phia sau vat dung d6i mau theo 4nh sang, nhu mét ngudi, khéi tiép xuc ddi véi

burc xa dién tlr c6 cac d6 dai budc séng tir 340 nm dén 400 nm.

Khi bao gdm 16p 16t va 16p ludng sic d6i mau theo anh sing nhu dugc méb
ta & trén, vat dung d6i mau theo 4nh sdng v4i mét sd phuong 4n theo sang ché c6
mat d§ quang hoc & trang thai dugc kich hoat ma 14 16n hon méat 4 quang hoc &
trang thai dugc kich hoat kiém sodat cua vat dung ddi mau theo anh sang kiém
soat bao gdbm chit nén va 16p pha (vi du, 16p ludng séc ddi mau theo anh sing)
véi sy ving mit cta 16p 16t. Chat nén cua vat dung ddi mau theo anh séng va vat
dung d6i mau theo anh sang kiém so4t trong mdi trudng hop gin nhu gidng nhau,
va gin nhu 13 ¢6 cing tinh chit va d6 day. Cac 16p phu cua vat dung dbi mau
theo 4nh sang va vat dung d6i mau theo 4nh sang kiém soat trong mdi trudng hop

gan nhu 13 giéng nhau, va gan nhu 13 c6 cung tinh chét va d6 day.

Do d6, v6i méat dd quang hoc dugce ting 1€n, cac vat dung dbi mau theo 4nh
sang theo sang ché thuong 1a t6i mau hon, & & trang thai dugc kich hoat, khi tiép
xuc cung mdt muc d cua buic xa quang hoa tdi khi so véi céac vt dung ddi mau
theo anh sdng, & & trang thai dugc kich hoat, c6, vi du, 16p ludng séc d6i mau

theo 4nh sdng chtra hop chit ludng sic d6i mau theo anh sdng véi su ving mit
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ctia 16p 16t bén dudi chira hop chit d6i mau theo anh sdng th nhit nhu dugc md

ta néu trén.

Mat @9 quang hoc & trang thai dugc kich hoat va mat ¢ quang hoc & trang
thai duoc kich hoat kiém soét thuong dugc xac dinh & trén it nhit mot phén cda
quang phd 4nh sang nhin thdy dugc. V&i mét sb phwong an, mbi mat d6 quang
hoc & trang thai dugc kich hoat va méat d§ quang hoc & trang théi dugc kich hoat
kiém soat dugc xac dinh tr 410 nm dén 800 nm. M4t do quang hoc dugc xac
dinh theo cac phuong phép dd dugc cdng nhdn trong linh vuc k§ thuat nay s
dung thiét bi c6 sin trén thi trudng va dugc cong nhén trong linh vuc ky thuat
nay.

Véi mot sb phuong 4n, vat dung d6i mau theo anh séng bao gdm 16p phu
trén cung that nim trén 16p ludng sic d6i mau theo 4nh sang. Lp phu trén cling
c6 thé bao gdm chét hap thu 4nh sang cuc tim va/hodc hgp chit d8i mau theo 4nh
sang thi hai. Vi mét sd phuong an, 16p phu trén cing bao gdm hop chét ddi
mau theo 4nh sdng thir hai va chit hap thy 4nh sing cuc tim tly y. Lép pht trén
cing, v6i mot s6 phuong 4n, bao gdm chit hip thy 4nh séng cuc tim va khong c6
céc hop chit ddi mau theo 4nh sng, nhu hop chat dbi mau theo 4nh sang thir hai.
Lép pht trén cing, v6i cdc phuong 4n bd sung, bao gébm hop chét d6i mau theo
anh sang thr hai va khong c6 chit hdp thu 4nh sang cuc tim. Mdi 16p 16t va hop
chit ddi mau theo 4nh séng tht nhét, va 16p ludng séc d6i mau theo anh sdng va

hop chat ludng sdc d6i mau theo dnh sang 1a nhu duge mo ta ¢ trén.

Hop chit ddi mau theo 4nh sang thi hai, ciia 16p phii trén cung, c6 do hép
thu & trang thai khong dugc kich hoat thtr ba 16n hon 0 & trén it nhit mot ph?m
cua cac do dai budc song tr 330 nm dén 380 nm, va d6 dai budc séng hép thu
nhé nhit cudi trang thai khong dugc kich hoat thir ba ma 14 16n hon 330 nm. Nhu
duogc thdo luén trudec ¢ day, do dai budc song hép thu nho nhét cudi trang thai
khong duoc kich hoat thir ba (ctia hop chit d6i mau theo 4nh sdng tht hai cta 16p

phu trén cung) 1a nhé hon d§ dai budc song hip thu nhé nhéit cudi trang thai
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khong dugc kich hoat thir hai (ctia hop chét ludng sic ddi mau theo 4nh sang clia

16p ludng sic d6i mau theo anh sang).

Vé6i mot s6 phuong an, d6 dai budc séng hdp thu nhé nhit cubi trang thai
khong dugc kich hoat thir ba 1a 16n hon 330 nm va nhé hon 380 nm. B9 dai budce
song hép thu nhé nhat cubi trang théai khong dugc kich hoat thtr ba, véi mot s6

phuong 4n bd sung, 12 16n hon 330 nm va nho hon 370 nm.

Theo mot sd phuong 4n cia céc vt dung d6i mau theo anh sang theo sang
ché: do dai budc séng hip thu nhé nhéit cubi trang thai khong duogc kich hoat thi
nhét 13 16n hon 380 nm va nhé hon hodc bing véi 450 nm; d6 dai budc séng hip
thu nhé nhét cudi trang thai khong duoc kich hoat thtr hai 12 16n hon 340 nm va
nhé hon hoic bing véi 450 nm; va d6 dai budc séng hip thu nho nhit cudi trang

théi khong dugce kich hoat thir ba 1a 16n hon 330 nm va nhé hon 380 nm.

Theo mot s phuong 4n cia céc vat dung d6i mau theo 4nh sang theo sang
ché: do dai budc séng hip thu nhé nhit cudi trang thai khéng duge kich hoat thir
nhét 13 16n hon 380 nm va nhé hon hodc bing véi 450 nm; d6 dai budc séng hap
thy nhé nhét cudi trang thai khong dugc kich hoat thi hai 1a 16n hon 340 nm va
nhé hon hodc br:ing v6i 450 nm; va d§ dai budc séng hr?ip thu nhé nhat cudi trang

thai khong dugc kich hoat th(r ba 1a 16n hon 330 nm va nhé hon 370 nm.

Hop chit ddi mau theo 4nh sang tht hai cta 16p phu trén ciing 20, hop chét
ludng sdc d6i mau theo anh sang cia 16p ludng séc d6i mau theo anh sang 17, va
mdi hop chit ddi mau theo 4nh sang thu nhét cta 16p 16t bén dudi 14 duoc chon
sao cho c6 hodc cung cép tinh chit hdp thu nhu duge mo ta néu trén. Theo mot sb
phuong 4n theo séng ché, ching dugc chon sao cho vét dung ddi mau theo anh
séng c6 d6 truyén tinh theo phan trim & trang thai khong duogc kich hoat nhé hon
5% & tAt ca cac bude song c6 do dai tur 340 nm dén 380 nm. P truyén tinh theo
phén tram & trang thai khéng dugc kich hoat & tit ca cac budc séng c6 do dai tir
340 nm dén 380 nm can, Véi mot sb phuong 4n, nhé hon 4%, hodc nhé hon 3%,

hodc nho hon 2%, hodc nhé hon 1%, hodc nhd hon 0,5%. V&i mét sb phuong an,
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d6 truyén tinh theo phan trim & trang thai khong dugc kich hoat gin nhu bing

0% & tit ca céc budce séng c6 do dai tir 340 nm dén 380 nm.

Véi mot sé phuong 4n b sung, vat dung d6i mau theo anh sang theo sang
ché, khi bao gdm 16p phu trén cing va hop chit d6i mau theo 4nh sang thit hai,
cb d6 truyén tinh theo phin trim & trang thai khong duge kich hoat nhé hon 5%
& tt ca cdc budc soéng cb dd dai tir 340 nm dén 400 nm. D§ truyén tinh theo
phén trim & trang thai khong dugc kich hoat & tit ci cac budc séng c6 do dai tir
340 nm dén 400 nm c6 thé, véi mot sb phuong an, nho hon 4%, hodc nhé hon
3%, hodc nhdé hon 2%, hodc nhé hon 1%, hodc nhé hon 0,5%. V6i mot sb
phuong 4n, dd truyén tinh theo phén trim & trang thai khéng dugc kich hoat gén

nhu bing 0% & tit ca cac budce song c6 d6 dai tir 340 nm dén 400 nm.

Khi bao gdm 16p phi trén cung v6i hop chit ddi mau theo anh sang tht
hai, 16p ludng sic d6i mau theo 4anh sang va 16p 16t nhu dugc mo td & trén, vat
dung dbi mau theo 4nh sang v6i mot sé phuong 4an theo sing ché c6 mat d
quang hoc & trang thai dugc kich hoat ma 1a 16n hon méit d¢ quang hoc & trang
thai duge kich hoat kiém soat ctia vat dung ddi mau theo anh sang kiém soat ma
bao gdm chéit nén va 16p phi (vi dy, 16p ludng sic ddi mau theo 4nh sang) v6i sy
véng mit cia ca 16p phu trén ciing véi hop chit d6i mau theo 4nh sang thr hai va
16p 16t. Mbi chit nén cua vat dung ddi mau theo 4nh sdng va vat dung d6i mau
theo 4nh sang kiém so4t gin nhu 13 gidng nhau, va gin nhu 13 cé cing tinh chét
va do day. Lép pha cua vat dung ddi mau theo 4nh séng va vt dung d6i mau
theo 4nh séng kiém soét trong mdi trudng hop gin nhu 13 gibng nhau, va gan nhu

1a ¢6 cing tinh chit va do day.

MObi mat d6 quang hoc ¢ trang thai dugc kich hoat va mat d§ quang hoc &
trang thai dugc kich hoat kiém soat thuong dugc xac dinh & trén it nhit mot phan
ciia quang phd 4nh séng nhin thdy dugc. Vi mot s6 phuong 4n, mdi mat do
quang hoc & trang thai dugc kich hoat va mat d¢ quang hoc & trang thai dugc

kich hoat kiém soat dugc x4c dinh tir 410 nm dén 800 nm. Mat d6 quang hoc
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dugc xac dinh theo cic phuong phap da dugce cong nhan trong linh vuc k¥ thuat
nay st dung thiét bi c6 sin trén thi truong va duge cong nhéan trong linh vyc ky

thuét nay.

Do d6, v6i méat d6 quang hoc dugce tang 1€n, cac vat dung ddi mau theo 4nh
sang theo sang ché thuong 1 t6i mau hon, & & trang thai dugc kich hoat, khi tiép
xUc voi cung mic d§ cia bic xa quang hoda téi khi so vdi céc vt dung d6i mau
theo anh sang, & & trang thai dugc kich hoat, cd, vi du, 16p ludng sic ddi mau
theo 4nh sang chira hop chét ludong sic d6i mau theo 4nh sang véi su ving mit
ctia 16p phu trén cing bén duéi chira hop chit dbi mau theo 4nh séng thir hai, va
an 16p 16t bén du6i chira hop chat d6i mau theo anh sang thi nhit nhu duge mod

ta néu trén.

Véi mot sb phuwong 4n cua céc vat dung ddi mau theo 4nh sang theo sang
ché, tri s6 d6 dai budc séng hip thu dinh & trang thai khong dugc kich hoat cta
hop chit d6i mau theo 4nh séng thir nhit, hop chit ludng sic d6i mau theo 4nh
sang va hop chit dbi mau theo anh sang tht hai tiy ¥ khong tuong duong véi
nhau. Cu thé hon, d6 dai budc séng hép thy dinh & trang thai khong dugc kich
hoat thtr nhit (ciia hop chit d6i mau theo 4nh séng thtr nhit cia 16p 16t), do dai
budc séng hap thu dinh & trang thai khong dugc kich hoat thit hai (cia hgp chit
ludng sic d6i mau theo 4nh sang of 16p ludng séc d6i mau theo 4anh sang), va do
dai budc séng hép thu dinh & trang thai khéng dugc kich hoat thr ba (ctia hop
chit ddi mau theo 4nh sing th hai tiy y ctia 16p phu trén ciung tuy y) khong

tuong duong véi nhau.

Viéc chon hop chit d6i mau theo 4nh sing thir nhét, hop chit ludng séc
dbi mau theo 4nh sang va hop chit ddi mau theo anh sing th hai tiy ¥ sao cho
cac tri sb dd dai budc séng hip thu dinh & trang thai khong dugc kich hoat cua
chung khong tuong duong v4i nhau 1a mong mudn, v6i mot sb phuong an, dbi
véi cac 1y do bao gdm, nhung khong gidi han &, ting lugng tdng cua birc xa téi

(co6 céac do dai bude song tir 340 nm dén 380 nm hoic tir 340 nm dén 400 nm) ma
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duoc hép thu béi vat dung d6i mau theo 4nh sang. Khi tri sb do dai buéde song
hép thu dinh & trang thai khong dugc kich hoat khong tuong duong véi nhau,
lugng biic xa t&i (c6 cac do dai bude séng tir 340 nm dén 380 nm hoic tir 340 nm
dén 400 nm) ma dugc hip thu béi mdi trong sé hop chit ddi mau theo anh sang
thir hai tily ¥, hop chéit ludng séc dbi mau theo 4nh séng va hop chét ddi mau
theo 4nh sang th nhét c6 thé dugc tdng 1€n hodc tdi uu nhu btrc xa toi di xuéng
thong qua 16p phu trén cling ‘tﬁy ¥ (20), 16p ludng séc d6i mau theo 4nh sang (17)
va 16p 16t (14). Viéc 1am ting va/hoidc t6i wu héa lugng birc xa tdi (c6 cac dd dai
buéc soéng tir 340 nm dén 380 nm hoic tir 340 nm dén 400 nm) hip thy bsi mdi
trong s& hop chit ddi mau theo 4nh sang thr hai ty ¥, hop chét ludng sic ddi
mau theo 4nh sdng va hop chit d6i mau theo 4nh sang th nhit c6 thé ting 1én
vi/hodc t6i wu dap tng db6i mau theo anh sing va/hodc ludng sic d6i mau theo
anh sang cua cic hop chit dugc tham chiéu, va do d6 cai thién dap ng d6i mau
theo anh sang va/hoic ludng sic ddi mau theo 4nh sang va tinh chat clia cac vat
dung d6i mau theo 4nh sing theo sang ché. Theo cich khac hoic ngoai ra, do
truyén tinh theo phan tram cia birc xa t6i c6 cac do dai budce séng tir 340 nm dén
380 nm hoic tir 340 nm dén 400 nm théng qua cic vat dung ddi mau theo anh
séng theo siang ché c6 thé duqc t5i thiéu hoa khi cac d6 dai budc soéng dinh &
trang thai khong dugc kich hoat thir nhét, thi hai va tht ba 13 khong twong duong

va bu lai nhu duge mo ta néu trén va dudi day.

Theo mot sb phuong 4n, sy khac nhau gitta d6 dai buéc séng hap thu dinh
& trang thai khong dugc kich hoat thir hai va do dai budc séng hip thu dinh &
trang thai khong dugc kich hoat thu nhét 13 16n hon hoic bz‘“mg v6i 0,5 nm va nho
hon hoac bﬁng v&i 20 nm, hodic 16n hon hodc bing véi 1 nm va nhé hon hodc
bang véi 15 nm, hodc 16n hon hodc bing véi 2 nm va nhé hon hoic biang véi 10
nm, hoidc 16n hon hoic bﬁng véi 2 nm va nhoé hon hodc bﬁng voi 7 nm, hodc td

hop bat ky cia cac tri s6 d6 dai bude séng cao va thip hon.
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Do dai budc séng hép thu dinh & trang thai khoéng dugc kich hoat thir hai
c6 thé 16n hon hodc nhé hon d6 dai budc séng hip thu dinh & trang thai khong
dugc kich hoat thir nhét. Do d6, do dai bude séng hip thu dinh & trang thai khong
duoc kich hoat thit nhit c6 thé 16n hon hodc nhé hon dd dai bude song hép thu
dinh & trang thai khéng dugc kich hoat thi hai. Vi mot s phuong 4an, d6 dai
budc séng hip thu dinh & trang thai khong dugc kich hoat thir hai 1a 16n hon do
dai budc séng hép thu dinh & trang théi khong dugce kich hoat thir nhét, va do d6,
do dai budc séng hip thu dinh & trang thai khong duoc kich hoat thir nhét 1 nho
hon d6 dai budc séng hip thu dinh & trang thai khong dugc kich hoat thi hai.

Theo mdt sb phuong 4n khéc, va ngoai ra dbi véi tri s6 dd dai budc séng
hép thu dinh & trang thai khong dugc kich hoat thi nhét, thir hai va tht ba 1a
khéng twong dwong véi nhau, sy khac nhau giita d6 dai buéc séng hép thu dinh &
trang thai khéng dugc kich hoat thir ba va do dai budc séng hip thy dinh & trang
thai khong dugc kich hoat th hai 1a 16n hon hoac b%mg véi 0,5 nm va nhé hon
hodc bang v&i 20 nm, hodc 16n hon hodic bing v6éi 1 nm va nhd hon hodc bing
v6i 15 nm, hodc 16n hon hodc bing véi 2 nm va nhé hon hoic bang véi 10 nm,
hodc 16n hon hodc béng véi 2 nm va nho hon hoéc br?mg v6i 7 nm, hodc td hop

bat ky cua cac tri s6 d§ dai budc séng cao va thap hon.

Ngoai ra ddi voi tri s6 do dai buéc séng hép thu dinh & trang thai khong
duoc kich hoat thi nhét, thir hai va thir ba 13 khong twong duong véi nhau, véi
mot s phuong 4n khéc, do dai bude séng hip thu dinh & trang thai khéng duoc
kich hoat tht ba c6 thé 16n hon hodic nho hon do dai budc song hép thu dinh &
trang thai khéng dugc kich hoat thir hai. Do d6, d6 dai budc séng hip thu dinh &
trang thai khong dugc kich hoat thir hai c6 thé 16n hon hodc nho hon dd dai budc
séng hép thy dinh & trang thai khéng dugc kich hoat thir ba. Vi mot sé phuong
an, do dai budc séng hép thu dinh & trang thai khong dugc kich hoat thit ba 1a 16n
hon d6 dai buéc séng hip thu dinh & trang thai khong duogc kich hoat thir hai, va
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do d6, d¢ dai budc séng hép thy dinh & trang thai khéng dugc kich hoat thir hai 1a
nho hon d¢ dai budc séng hép thu dinh & trang thai khong dugc kich hoat thu ba.

V&i mot sb phuong 4n khéc, ngoai ra dbi vai tri sb @6 dai bude song hép
thu dinh & trang thai khong dugc kich hoat tha nhét, thir hai va tht ba 1a khong
twong dwong voi nhau: d6 dai budc séng hdp thu dinh & trang thai khong dugc
kich hoat thir nhit 12 nhé hon d6 dai budc séng hép thu dinh & trang thai khéng
dugc kich hoat thr hai; va d§ dai budc soéng hép thu dinh ¢ trang thai khong dugc
kich hoat thit hai 1a nhé hon d6 dai buéc séng hip thu dinh & trang thai khong
duoc kich hoat thir ba (khi 16p phu trén ciing va hop chat ddi mau theo anh sing

th hai c6 mat).

Cac chit nén ma 13 chét nén cua cac vat dung dbi mau theo 4nh sang theo
sang ché c6 thé dugc chon bao gdm, nhung khong gii han &, cdc chit nén duoc
tao ra tir cac vat liéu hitu co, c4c vat liéu vo co, hodc td hgp cua chung (vi du, céac
vét liéu composit). Cac vi du khong gidi han vé céc chat nén ma cé thé duge st
dung theo céc phuong an khong gidi han khac nhau dugc bdc 10 trong ban mo ta

ndy dugc md ta chi tiét hon dudi day.

Céc vi du khong gidi han vé& cac vat liéu hitu co ma c6 thé duge st dung
dé tao ra chit nén cia cac vat dung dbi mau theo anh sang theo sing ché, bao
gém cac vat liéu polyme, vi dy, cdc homopolyme va céc copolyme, dugc diéu
ché tir cdc monome va cac hdn hgp cua cdc monome duge bdc 1§ trong Bing
sang ché Hoa Ky s6 5,962,617 va trong Bing sang ché Hoa Ky s 5,658,501 tir
cOt 15, dong 28 dén cot 16, dong 17, ph(:fm bdc 10 trong cac Bﬁng sang ché Hoa
Ky dugc két hop cu thé & ddy bing cach tham chiéu. Vi duy, c4c vat lidu polyme
ndy c6 thé 1a cac vat liéu polyme déo nhiét hoég déo nhiét rin, c6 thé trong subt
hodc trong vé mit quang hoc, va cé thé c6 chi sb khuc xa can thiét bt ky. Cac vi
du khéng gi6i han vé& cidc monome va polyme dd dugc bdc 1§ ndy bao gdm:
polyol(allyl carbonat) cic monome, ching han, allyl diglycol carbonat nhu

dietylen glycol bis(allyl carbonat), ma monome dugc ban dudi nhin hiéu CR-39
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cia PPG Industries, .Inc.; polyurea-polyuretan (polyurea-uretan) polyme, ma
duoc didu ché, vi du, bang phan tng cua tién polyme polyuretan va chét héa rin
diamin, ché phdm d6i véi mot polyme niy duogc ban dudi nhan hiéu TRIVEX cua
PPG Industries, Inc.; carbonat monome giéi han polyol(met)acryloyl; céc
monome cua dietylen glycol dimetacrylat; cic monome cia phenol metacrylat
dugc etoxy hoda; cdc monome cua diisopropenyl benzen; cidc monome cua
trimetylol propan triacrylat dugc etoxy hda; cdc monome cia etylen glycol
bismetacrylat; cac monome cua poly(etylen glycol) bismetacrylat; cic monome
cua uretan acrylat; poly(bisphenol A dimetacrylat dugc etoxy hoa); poly(vinyl
axetat); poly(vinyl alcohol); poly(vinyl clorua); poly(vinyliden clorua);
polyetylen; polypropylen; polyuretan; polythiouretan; polycarbonat déo nhiét,
nhu nhwa lién két carbonat c6 ngudn gdc tir bisphenol A va phosgen, mot vét liéu
nay dugc ban dudi nhan hiéu LEXAN; cac polyeste, nhu vét liéu dugc ban dudi
nhdn hiéu MYLAR; poly(etylen terephtalat); polyvinyl butyral; poly(metyl
metacrylat), nhu vat liéu duge ban dudi nhdn hiéu PLEXIGLAS, va c4c polyme
duogc didu ché bang phan Ung cia céc isoxyanat da chitc ning v&i cac polythiol
hodic cdc monome cua polyepisulfit, hodc polyme hoa ddng nhit hodc ddng
polyme héa va/hodc tam polyme hda véi cac polythiol, cac polyisoxyanat, cac
polyisothioxyanat va optionally cdc monome khdong no etylen hodc cac monome
cuia vinyl chtra chit thom halogen héa. Cling dugc du doén 1a cac copolyme cla
cdc monome nay va tron véi cac polyme da dugc md td va cac copolyme véi cac
polyme khac, vi du, dé tao ra céac copolyme khdi hodc cac san phém mang luédi

dan xen nhau.

ChAt nén c6 thé, v6i mot sb phuong 4n, 13 chat nén dung cho mét. Céc vi
du khéng gi6i han vé cac vt liéu hitu co thich hgp dé str dung trong viéc tao ra
cac chit nén dung cho mét bao gébm, nhung khong gi6i han &, cac polyme da
dugc cong nhin trong linh vuc k¥ thudt ndy ma la hitu dung lam cac chit nén

dung cho mét, nhu cac nhuwa quang hoc hitu co ma dugc st dung dé diéu che
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trong cac vat dac quang hoc ddi vdi cac ing dung quang hoc, nhu dung cho kinh

mat.

Céc vi du khong gi6i han khéc vé céc vat liéu hitu co thich hgp dé sir dung
trong viéc tao ra chit nén cla cic vat dung d6i mau theo 4nh sang theo sang ché
bao gdm céa vat liéu hitu co tu nhién va tdng hop, bao gdm ma khong giéi han:
cac vat li€u polyme trong sudt hodic m& duc, céc san phém dét tu nhién va téng

hop, va cac vat liéu nhya xenluloza nhu, gidy va gb.

Céc vi du khéng gii han vé cac vat lidu vo co thich hgp dé sir dung trong
viéc tao ra chit nén cua céc vat dung dbi mau theo 4nh sang theo sing ché bao
gdm thay tinh, khodng chat, gbm, va kim loai. Vi dy, trong mot phuong 4n khong
gi6i han chat nén c6 thé bao gdm thuy tinh. Trong cic phuong 4n khong gioi han
khéc, chat nén c6 thé c6 bé& mit phan chiéu, vi du, chét nén gbm dugc danh béng,
chit nén kim loai, hodc chit nén khodng. Trong c4c phuong 4n khong gi6i han
khéc, 16p phu phan chiéu hodc 16p ¢ thé dugc két tia hodc dugc phu 1én bé mat
cia chat nén vo co hoic hitu co dé 1am no phan chiéu hodc dé cai thién tinh chat
phén chiéu ciia né.

Ngoai ra, theo cidc phuong 4n khong gidi han nhét dinh dugc boc 10 trong
ban mo ta nay, chét nén c¢6 thé co 16p phu bao vé, nhu, nhung khong giéi han 6,
16p pht chéng mai mon, nhu “1&p phu cing,” trén céc bé mit bén ngoai cta no.
Vi du, c4c chit nén dung cho kinh mét polycarbonat déo nhiét c6 san trén thi
truong thuong dugc ban véi 16p phu chéng mai mon di duge phu 1én cac bé mit
bén ngoai do cac bé mat nay c6 xu hudng d& bi trﬁy xudc, mai mon hodc lam
mon. Vi du vé& chit nén thiu kinh 13 thiu kinh polycarbonat GENTEX™ (c6 ban
san tr Gentex Optics). Do d6, nhu dugc stir dyng trong ban mo ta nay, thudt ngit
“chat nén” bao gdm chit nén c6 16p phti bao v¢, nhu nhung khéng giéi han & 16p

phu chong mai mon, 1én (cac) bé mit cua no.

Hon nita, chit nén cua vat dung doi mau theo anh sang theo sang ché co

thé khong dugc nhuém mau, nhudm mau, phan cuc tuyen tinh, phéan cyc tuan
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hoan, phén cyc elip, d6i mau theo 4nh sang, hoic chit nén d6i mau theo 4nh sang

dugc nhud¢m mau. Nhu dugce st dung trong ban md ta nay véi sy tham chiéu dén

Y
A

c4c chit nén thuat ngit “khéng duoc nhudém mau” c6 nghia 14 cac chit nén ma vé
co ban 1 khong c¢6 bd sung chét tao mau (nhuw, nhung khéng giéi han &, thudc
nhudm thdéng thudng) va c¢6 quang phd hip thu ddi véi birc xa nhin thdy dugc ma
khong khic nhau ddng ké dé dap ung t6i birc xa quang héa. Ngoai ra, voi su
tham chiéu dén cac chit nén thuat ngit “dugc nhudm mau” cé nghia 13 cac chit
nén ma cé bd sung chét tao mau (nhu, nhung khoéng gidi han &, thuéc nhudm
thong thudng) va quang phd hip thu ddi véi birc xa nhin thdy duwgc ma khéng

khac nhau d4ng ké dé dap Gng t6i bic xa quang hoa.

Nhu dugc sir dung trong ban mo ta nay, thudt ngit “phan cuc tuyén tinh”
ding dé chi chat nén c6 nghia 13 cic chit nén ma duoc thich hop vé6i birc xa phan
cuc tuyén tinh. Nhu dugc sir dung trong ban mé ta ndy, thudt ngir “phén cuc tuin
hoan” dung dé chi chit nén c6 nghia 13 cdc chit nén ma duoc thich hop véi bic
xa phan cyc tudn hoan. Nhu duge sir dung trong ban mé ta ndy, thuat ngir “phén
cuc elip” dung dé chi chét nén ¢o nghia la cac chit nén ma dugc thich hop véi
btrc xa phén cuc elip. Nhu dugc sir dung trong ban mé ta ndy véi thuat ngir “ddi
mau theo 4nh sang” dung dé chi chit nén c6 nghia 1a cac chit nén c6 quang phd
hép thu dbi v6i birc xa nhin thdy dugc ma thay ddi trong dap Gmg véi it nhét birc
xa quang héa. Ngoai ra, nhu duge sir dung trong ban mo ta nay dung dé chi chét
nén, thuit ngt “dugc nhuém mau-ddi mau theo 4nh sang” c6 nghia 1a cac chit
nén chira b sung chit tao mau cling nhu vét li¢u dbi mau theo 4nh sang, va c6
quang phd hip thu d6i vdi birc xa nhin thdy dugc ma thay dbi trong dap tng véi
it nhét bic xa quang hoéa. Do d6, vi du va ma khong gidi han, chit nén dugc
nhudém mau-ddi mau theo anh sang c6 thé c6 dic tinh mau thir nhét cia chit tao
mau va dic tinh mau tht hai cta td hgp cua chét tao mau vt liéu déi mau theo

anh sdng khi ti€p xuc véi birc xa quang hoa.
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Céc vat dung d6i mau theo 4nh sang theo sang ché bao gdm 16p ludng sic
d6i mau theo 4nh sing ma con bao gdbm hop chét ludng sic ddi mau theo 4nh
sang. Lép ludng sic dbi mau theo anh sang c6 thé, trong mot s6 phuong 4n, 14
khong phan cyc & trang thdi thitr nhat (nghia 13, 16p phu s& khéng gi6i han cic
rung dong cua vecto dién ciia song anh sdng dén mot huéng), va la phéan cuc
tuyén tinh & trang thai th hai ding dé chi bic xa dugc truyén. Nhu duoc st
dung trong ban mo ta ndy, thuit ngit “biic xa duoc truyén” dung dé chi birc xa
ma dugce di qua it nhAt mot phan cia dbi twong. Mic du khong gidi han & day,
btrc xa duoc truyén c6 thé 13 buc xa cuc tim, buc xa nhin théy duoc, bac xa héng
ngoai, hodc t6 hop cua ching. Do d6, theo céc phuong an khdng gidi han khac
nhau dugc bdc 1§ trong ban mo ta néy; 16p ludng sic ¢6i mau theo 4nh sing c6
thé 1a khong phan cuc & trang thai tha nhéit va buc xa cuc tim duge truyén phén
cuc tuyén tinh, birc xa nhin théy duoc duoc truyén, hodc tb hgp cda chung &

trang thai tha hai.

Theo cdc phuong 4n khong gigi han khac nita, 16p ludng sic ddi mau theo
4nh sang c6 thé c6 quang phd hip thu thir nhit & trang thai thir nhét, quang phd
hép thu tht hai & trang thai tht hai, va c6 thd 1a phan cyc tuyén tinh trong ca

trang thai tht nhit va trang thai thi hai.

Véi mot sé phwong 4an, 16p ludng séc ddi mau theo 4nh sang c6 thé c6 ty 18
hép thu trung binh cua it nhit 1,5 trong it nhit mét trang thai. V&i mot sd phuong
4n khic, 16p ludng sic d6i mau theo 4nh sdng c6 thé cé ty 18 hip thu trung binh
niam trong khoang tir it nhat 1,5 dén 50 (hodc 16n hon) trong it nhit mot trang
thdi. Thuat ngit “ty 1€ hép thu” dung dé chi ty 1€ do hép thu ctia birc xa dugc phan
cuc tuyén tinh trong mit phing thit nhit véi d6 hip thu cia birc xa duoc phan
cuc tuyén tinh trong mit phing tryc giao v6i mit phéng thir nhat, trong d6 mit
phing thtr nhit duoc tao ra nhu mit ph:’fmg véi @6 hap thu cao nhét. Do dé, ty 1é

hép thy (va ty 1& hdp thu trung binh ma dugc mo ta dudi day) 1a chi bao cho thiy
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dd manh mdt trong hai thanh ph?m phén cuc phéng trec giao cua burc xa dugc hép

thu boi dbi tugng hodc vat liéu.

Ty 1€ hap thu trung binh cua 16p ludng séc ddi mau theo 4nh séng ma bao
gém hop chét luong sic ddi mau theo anh sang c6 thé dugc xdc dinh nhu dugce
thé hién dudi day. Vi dy, d& x4c dinh ty 1& hdp thu trung binh cta 16p ludng séc
d6i mau theo anh sdng ma bao gbm hop chét ludng sic ddi mau theo anh séng,
chét nén c6 16p pha dugc bd tri trén gid quang hoc va 16p phu dugc dit & trang
thai phan cuc tuyén tinh bing cich kich hoat hop chit ludng sic db6i mau theo
4nh sang. Su kich hoat dat dwoc bing céach tiép xtc 16p ph véi burc xa trong thdi
gian du dé dat trang thai bdo hoa hodc gin bdo hoa (ma 13, trang thai trong d6 céc
tinh chat hdp thu ciia 16p phu gin nhu khong thay dbi néu trén trong subt khoang
thoi gian ma phép do dugce thyc hién). Cac phép do dd hép thu duogc thuc hién &
khoéng thdi gian néu trén (thuong 13 tir 10 dén 300 gidy) & khoang 3 gidy ddi véi
4nh sdng ma dugc phén cyuc tuyén tinh trong mit phing vudng goc véi gia quang
hoc (duogc dé cap dén nhu mat phéng hodc hudéng phan cuc 0°) va 4nh sang ma
duoc phan cuc tuyén tinh trong mit phing ma song song vé6i gia quang hoc (dugc
dé cap dén nhu mit phing hodc hudéng phan cuc 90°) theo trinh tu sau day: 0°,
90°, 90°, 0° v.v... P§ hip thu ciia 4nh sang dugc phan cuc tuyén tinh béi 16p phu
dugc do trong mdi khoang thoi gian dbi vai tit ca cac do dai budce séng duoc thi
nghiém va d6 hép thu khéng dugc kich hoat (vi du, do hép thu cia 16p phu &
trang théai khong dugc kich hoat) trén cung khoang cua cic d9 dai budc séng
dugc trir di dé thu duoc phd hap thu dbi véi 16p phu & trang thai dugc kich hoat
trong mdi trong s6 cac mit phing phan cuc 0° va 90° dé thu quang phd hip thu
khic nhau trung binh trong m&i mit phing phan cuc cho 16p phu & trang théi bdo

hoa hodc gan bao hoa.

Vi du, v6i sy tham chiéu dén FIG. 2, & ddy thé hién quang phd hip thy
khac nhau trung binh (thudng dugc ky hiéu 4) trong mot mit phing phan cuc ma

thu dugc cho 16p ludng sic d6i mau theo 4nh sing theo mdt phuong an khéng
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gi6i han duoc boc 16 trong ban mb ta ndy. Quang phd hip thy trung binh (thudng
dugc ky hiéu 3) 1a quang phd hép thu khac nhau trung binh thu dugc ddi vai

cung 16p ludng sic d6i mau theo 4nh séng trong mit phing phéan cuc truc giao.

Dua trén phd hép thu khac nhau trung binh thu dugc d6i vé6i 16p ludng séc
dbi mau theo 4nh sang, ty 18 hip thu trung binh d6i vé6i 16p ludng séc dbi mau
theo 4nh séng thu dugc dudi day. Ty 1& hip thy cia 16p ludng sic dbi mau theo
4nh sing & mdi dd dai budc séng trong khoang x4c dinh trudc cua cdc do dai
budc song tuong ng v&i Amax-vis +/- 5 nano mét (thuong dugc ky hi€u 1a 5 trong
FIG. 2), trong d6 Amax-vis 1a d6 dai bude séng ma & d6 16p phii c6 dd hip thu trung
binh cao nhét trong mit phang bat ky, duoc tinh toan theo phwong trinh sau day
(Eq. 1):

ARy = Ablyi/Ab%i Eq.1

Véi su tham chiéu dén phuong trinh Eq. 1, ARy 13 ty 18 hép thu & d6 dai bude séng A,
Abh; 13 dd hip thy trung binh & do dai budc séng Ai trong huéng phan cuc (vi du, 0°
hodc 90°) c6 do hép thu cao hon, va Ab%; 12 d6 hip thu trung binh & d6 dai buée séng
i trong huéng phan cuc con lai. Nhu thao ludn & trén, “ty 18 hip thu” dung dé chi ty 1
ctia d6 hép thy cua birc xa duoc phan cuc tuyén tinh trong mit phing thit nhét véi do
hép thu cta birc xa duoc phan cuc tuyén tinh c6 cing do dai budc séng trong miit
phing tryc giao v6i mit phing thir nhét, trong d6 mit phing thir nhit dugc tao ra nhu

mit phing v6i d6 hip thu cao nhit.

Sau d6, ty 18 hip thu trung binh (“AR”) dbi véi 16p ludng sic ddi mau theo
anh sang dugc tinh todn bing cach ldy trung binh cac ty 1& hip th riéng trén
khoang xac dinh trugc ctia cac dd dai budc song (vi dy, Amax-vis +/- 5 nano mét)
theo phuong trinh sau day (Eq. 2):

AR= (AARx)/ nj Eq.2

V6i sy tham chiéu dén phuong trinh Eq. 2, AR 1a ty 18 hip thu trung binh dbi vai 16p
phii, ARy 12 céc ty 18 hip thu riéng (nhu xé4c dinh trén trong Eq. 1) d6i véi mdi 4o dai
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buéc séng nim trong khoang x4c dinh trude cua cac do dai bude séng, va n; 13 sb
luong céc ty 18 hip thu riéng dugce tinh trung binh. M6 ta chi tiét hon vé phuong phap
xac dinh ty 1€ hép thu trung binh ndy dugc bdc 1§ trong phén Vi dy thuc hién sang ché
clia Bing sang ché Hoa Ky sb 7,256,921 & cot 102, dong 38 dén cot 103, dong 15,

phén boc 16 dugc két hop cu thé & day bang cach tham chiéu

Véi mot sé phuong 4n, hop chit luong sic ddi mau theo anh sang cua 16p
ludng sic ddi mau theo 4nh sdng c6 thé duoc sip xép thing hang it nhét theo
phan. Nhu thio luan & trén, thuat ngt “ludng sic ddi mau theo 4nh sing” co
nghia 13 sy hién thi ca tinh chit d6i mau theo 4nh sing va tinh chét ludng sic (vi
dy, phan cyc tuyén tinh) duéi cac didu kién nhat dinh, ma céc tinh chét nay it
nhét 12 c¢6 thé phét hién bing thiét bi do dac. Theo d6, “cac hop chét ludng sic
d6i mau theo 4nh sang” 13 cac hop chit hién thi ca tinh chit d6i mau theo 4nh
sang va tinh chit ludng séc (vi dy, phin cuc tuyén tinh) dudi cac didu kién nhét
dinh, ma céc tinh chat nay it nhit c6 thé phéat hién bing thiét bi do dac. Do dé,
cac hop chét ludng sic d6i mau theo 4nh séng c6 quang phd hép thu ddi vai it
nhét birc xa nhin thdy duoc ma thay ddi trong dap tng véi it nhét birc xa quang
héa va c6 kha niang hip thy mét trong hai thanh phin phin cuc phing truc giao
cua ft nhit btc xa dugc truyén manh hon bic xa khac. Ngoai ra, nhu cdc hop
chit d8i mau theo 4nh séng thong thudng dugc thao ludn & trén, cic hop chét
ludng sdc dbi mau theo anh sang dugc bdc 1 trong ban mo ta nay co thé thuan
nghich v& nhiét. D6 13, cac hop chit ludng sic d6i mau theo 4nh sing cé thé
chuyén tir trang théi thtr nhit sang trang thai th hai dé dap ung téi blic xa quang
héa va quay trd lai trang thai thit nhit dé dap ung téi ning lugng nhiét. Nhu duge
st dung trong ban md ta nay, thut ngit “hop chit” c6 nghia 1 chét nén dugc tao
ra béng su két hop cta hai hodc nhiéu yéu td, hop phﬁn, thanh phén, hoac ph?m
va bao gdm, ma khéng giéi han, cac phan tir va cdc dai phan tir (vi du cdc polyme
va cac oligome) dugc tao thanh béng su két hop cta hai hodc nhiéu yéu td, hop

phin, thanh phan, hoic phan.
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Vi du, 16p ludng sic d6i mau theo anh séng c6 thé c6 trang thai thit nht co
quang phd hip thu thir nhét, trang thai thir hai c6 quang phd hip thy tht hai ma
khac véi quang phd hip thy tht nhit, va c6 thé dugc thich tng dé chuyén tir
trang thai thir nhit sang trang thai thi hai dé dap tng t6i it nhat birc xa quang hoa
va quay trd lai trang thai thir nhat dé dap tng t6i ning lwong nhiét. Ngoai ra, hop
chét ludng séc d6i mau theo 4nh sang c6 thé 1a ludng sic (vi dy, phan cuc tuyén
tinh) trong mo{t hodc ca hai trang thai thur nhét va trang théi tht hai. Vi du, méc
du khong dugc yéu cu, hop chit ludng sic ddi mau theo 4nh sang c6 thé 13 phan
cuc tuyén tinh & trang thai dugc kich hoat va khong phan cyc & trang thai dugc
mét mau hoic trang thai phai mau (vi dy, khéng dugc kich hoat). Nhu dugc su
dung trong ban mo ta nay, thuat ngt “trang thai dugc kich hoat” dung dé chi hop
chét ludng sic db6i mau theo anh sang khi tiép xtic véi birc xa quang hoéa du dé
gdy ra it nhat mot phan ciia hop chét ludng sic d6i mau theo anh sang dé chuyén
tir trang thai thir nhét sang trang thai thr hai. Ngoai ra, méc du khong dugc yéu
cdu, hop chét ludng sic ddi mau theo 4nh sang c6 thé 1a ludng sic trong ca trang
thai thtr nhéit va tht hai. Trong khi khong gi6i han trong ban md ta nay, vi du,
hop chét ludng sic d6i mau theo 4nh sang c6 thé birc xa nhin thdy duogc phan cuc
tuyén tinh trong ca trang thai duogc kich hoat va trang thai mat mau. Ngoai ra,
hop chét ludng sic d6i mau theo anh sang c6 thé buc xa nhin thiy dugc phan cuc
tuyén tinh & trang thai dugc kich hoat, va c6 thé bic xa UV phén cuc tuyén tinh

¢ trang thai mat mau.

Mic du khong dugc yéu cau, theo cic phuong 4n khong giéi han khac
nhau dugc bdc 19 trong ban mo ta nay, hop chét ludng sdc d6i mau theo anh sang
clia 16p ludng sic d6i mau theo 4nh sang c6 thé co ty 16 hdp thu trung binh cua it
nhét 1,5 & trang thai dugc kich hoat nhu duge xé4c dinh theo phuong phap CELL.
Theo cdc phuong 4n khoéng gidi han khac dugc bdc 1 trong ban md ta nay, hop
chét luong sic d6i mau theo anh sang c6 thé c6 ty 1& hap thu trung binh 16n hon

2,3 & trang thai dugc kich hoat nhu dugc xac dinh theo phuong phap CELL.
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Theo cdc phuong 4n khong gii han khéc nita, hop chit ludng sic ddi mau theo
4nh sang dugc sip xép thing hang it nhit theo phin cua 16p ludng sic dbi mau
theo 4nh séng c6 thé c6 ty 18 hap thu trung binh nim trong khoang tr 1,5 dén 50
¢ trang thai dugc kich hoat nhu dugc xac dinh theo phuong phap CELL. Theo
cac phuong 4n khong gi6i han khac, hop chit ludng sic ddi mau theo anh sing
dugc sip xép thing hang it nhit theo phin cua 16p ludng sic ddi mau theo anh
sang co thé c6 ty 16 hap thu trung binh ndm trong khoang tir 4 dén 20, c6 thé con
c6 ty 1& hip thu trung binh nim trong khoang tir 3 dén 30, va c6 th8 con ¢ thém
ty 1¢ hap thy trung binh nim trong khoang tir 2,5 dén 50 & trang thai duoc kich
hoat nhu dugc x4c dinh theo phuong phap CELL. Cu thé hon, tuy nhién, ty 1¢
hip thu trung binh ctia hop chét ludng sic d6i mau theo 4nh sang duoc sép xép
thing hang it nhit theo phdn c6 thé 1a ty 18 hap thu trung binh bit ky ma du dé
dé dua c4c tinh chit mong mudn vao vat dung d6i mau theo 4nh sang theo séng
ché. Cac vi du khéng gi6i han vé céc hop chit ludng sic d6i mau theo 4nh séng

thich hgp dugc md ta cu thé dudi ddy trong ban mo ta nay.

Phuong phdp CELL dé xac dinh ty 1& hdp thu trung binh ctia hop chét
ludng sic ddi mau theo 4nh sing vé co ban 13 gibng voi phuong phéap st dung dé
x4c dinh ty 1& hip thy trung binh cua 16p ludng sic d6i mau theo 4nh sang, trir
khi, thay vi do d hép thu cta chit nén dugc phu, tdp hop pin chira vét liéu tinh
thé 16ng duoc sip xép thing hang va hop chét ludng sic ddi mau theo 4anh sang
duoc thir nghiém. Pic biét hon, tdp hop pin bao gdm hai chét nén thuy tinh d6i
nhau ma dugc tao khoang trdng biang 20 micro mét +/- 1 micro mét. Cac chat nén
dugce bit kin doc theo hai canh dbi nhau dé tao ra pin. Bé mit bén trong ctia mdi
sb cac chit nén thuy tinh dugc pha véi 16p phi polymit, cic bé mit nay duoc sip
xép it nhit theo phin bang cach co xat. Sy sip xép thing hang cta hop chét
ludng sic ddi mau theo 4nh sang dat duoc bing cach dua hop chit ludng sic dbi
mau theo 4nh sang va méi truong tinh thé 16ng vao tp hop pin, va cho phép moi

trudong tinh thé 16ng dé sip xép thing hang v&i bé mit polymit dugc co xat. Mot



26662

khi mdi trudng tinh thé 16ng va hop chét ludng sdc d6i mau theo anh sang duogc
sép xép thang hang, tap hop pin dugc dit trén gia quang hoc (ma dugc mo ta chi
tiét trong phﬁn Vi du thyc hién sang ché)) va ty 1€ hép thu trung binh dugc xac
dinh trong cdch dd dugc md ta & phan trude ddi véi cac chit nén dugc phu, trir
khi d6 hép thu khong dugc kich hoat cda tidp hop pin dugce trir di tir d6 hép thu
dugc kich hoat dé thu dugc phd hip thu khac nhau trung binh.

Nhu thao luin & trén, trong khi cac hop chét ludong sic c6 kha niang hép
thy uu tién mot trong hai thanh phén truc giao cta 4nh sang phén cuc theo mit
phing, né thudong cin thiét dwgc dat vi tri thich hop hodc sip xép cac phan tir ciia
hop chét ludng sic dé thu dugc hidu qua phan cuc tuyén tinh mang. Mot cach
twong tu, n6 thudng cin thiét duoc dit vi tri thich hop hoic sép xép cac phan tir
ctia hop chét ludng sic d6i mau theo 4nh sang dé thu duoc hiéu quéa phén cyc
tuyén tinh mang. D6 13, né thudng cin thiét dé sép xép thing hang cac phan ti
ctia hop chét ludng séc ddi mau theo 4nh sing sao cho truc dai ciia cac phén tir
ctia hop chit ludng sic ddi mau theo 4nh séng & trang thai dugc kich hoat ma
thuong la song song véi nhau. Do d6, nhu duge thdo ludn & trén, theo céc
phuong 4n khéng gidi han khac nhau dugce boc 16 trong ban mé ta ndy, hop chét
ludng sic ddi mau theo anh sang dugc sip xép thing hang it nhit theo phén.
Ngoai ra, néu trang thai duogc kich hoat ctia hop chét ludng sdc d6i mau theo anh
sang twong Gmg véi trang thai ludng sic cua vat liéu, hop chit ludng sic d6i mau
theo 4nh sang c6 thé duoc sép xép thing hang it nhét theo phan sao cho truc dai
clia cdc phan tir ctia hop chit ludng sic d6i mau theo anh sang & trang thai duoc
kich hoat dugc sip xép thang hang. Nhu duoc sir dung trong ban mé ta nay, thuat
ngit “sip xép thing hang” c6 nghia 13 dé dua vao sy sép xép hoic dit vi tri bing

cach tuong tac véi vat li€u, hop chét hodc két ciu khac.

Ngoai ra, mic du khong gidi han & day, 16p ludng sac d6i mau theo anh
sang cua vat dung ddi mau theo anh sang theo sang ché cé thé bao gdom nhicu

hop chét ludng sic d6i mau theo 4nh sang. Mic du khong gi6i han & day, khi hai
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hoic nhiéu hop chét ludng sic ddi mau theo 4nh sing dugc st dung trong té hop,
céc hop chét ludng sic ddi mau theo anh sang c6 thé dugce chon dé bd sung cho
nhau dé tao ra mau hoic mau sdc mong mudn. Vi dy, hdn hop cic hop chét ludng
sdc d6i mau theo 4nh sang c6 thé dugc st dung theo cic phuwong 4n khong gidi
han nhét dinh dugc boc 16 trong ban mo ta nay dé dat dugc cac mau duge kich
hoat nhét dinh, nhu gén nhu mau xam trung tinh hodc gz‘?ln nhu mau nau trung
tinh. Xem, vi duy, Béng sang ché Hoa Ky s 5,645,767, cot 12, dong 66 dén cot
13, dong 19, phan bdc 16 ma duogc két hop cu thé & day bing cich tham chiéu, ma
dugc md ta cac thong sb ma x4c dinh cdc mau niu va xam trung tinh. Ngoai ra
hodic theo cach khéc, it nhdt mot phan 16p phu cé thé bao gdbm cac hén hop cua
céc hop chit ludng sic ddi mau theo 4nh sang c6 céc trang thai phan cuc tuyén
tinh bd sung. Vi duy, cac hop chit ludng sic dbi mau theo 4nh sang cé thé duoc
chon dé c6 céc trang thai phan cuc tuyén tinh bd sung & trén khoang mong mudn
clia cac o dai budc séng dé taoa thanh phan quang hoc ma c6 kha ning phén cuc
anh sang trén khoang mong mubn cia cac d6 dai budc séng. Hon nita, cdc hdn
hop ciia cac hop chét ludng sic d6i mau theo 4nh sing bd sung vé co ban 1a ¢6
cung cac trang thai phin cyc & cung cac dd dai budc soéng co thé dugc chon dé
cing c¢b hodc ning cao d& thu dugc sy phan cuc tuyén tinh toan bd. Vi dy, theo
mot phuong an khéng gidi han, 16p ludng sic d6i mau theo 4nh sang c6 thé bao
gdm it nhét hai hop chit ludng sic ddi mau theo 4nh sang dugc sép xép thing
hang it nhit theo phn, trong d6 mdi trong s6 cac hop chit ludng séc ddi mau
theo 4nh sing duoc sip xép thing hang it nhit theo phin c6: mau bd sung;

va/hodic cac trang thai phan cuc tuyén tinh bd sung.

L6p luong sic ddi mau theo 4nh sang c6 thé con bao gdm it nhat mot chét
phu gia ma cé thé tao didu kién thuén loi mot hodic nhidu cia viée diéu ché, cac
tinh chét, hodc su tién hanh cua it nhat mot phan 16p phi. Cac vi du khong gidi
han vé& céc chét phy gia ndy bao gém thudc nhudm, chét xtc tac sép xép thing

hang, chit phu gia lam ting dong luc, chit khoi mao quang hoc, chit khoi mao
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nhiét hoc, chét &rc ché polyme héa, dung mai, chat 6n dinh anh séng (nhu, nhung
khén\g,r gidi han &, cac chét hép thu anh sang cyc tim va chét 6n dinh anh séng,
nhu chit 8n dinh 4nh sdng amin gdy tré ngai (bi can trded amine light chit 6n
dinh - HALS)), chét én dinh nhiét, chit giai phong khuén, chat kiém soat luu
bién hoc, chit lam dé&u mau (nhu, nhung khong gidi han &, chit hoat dong bé
mit), chét loai b gbc tu do, va chit xtc tic bam dinh (nhu hexandiol diacrylat

va chét bét ciip).

Cac vi dy v€ thudc nhudém ma cé thé c6 mat trong 16p ludng sdc 461 mau
theo dnh sang bao gom, nhung khong gidi han &, thudc nhuém hiru co ma c6 kha
nang truyén mau mong mudn hodc tinh chat quang hoc khac to 16p ludng sdc doi

mau theo 4nh sang.

Nhu dugce st dung trong ban md ta nay, thudt ngit “chit xtc tic sip xép
thﬁng hang” c6 nghia 13 chét phu gia ma cé thé tao diéu kién thuan loi it nhat mot
ctia ty 1& va tinh déng nhét cua sy sip xép thing hang cia vit liéu ma duge bd
sung. Céc vi du khong gi6i han vé& chét xic tac sip xép thing hing ma c6 thé c6
mit trong 16p ludng sic ddi mau theo 4nh sang bao gdm, nhung khéng giéi han
&, cac chit dugc mo ta trong Bing sang ché Hoa Ky s 6,338,808 va Cong bd
don sang ché Hoa Ky s6 2002/0039627, ma dugc két hop cu thé & day bang cach

tham chiéu.

Céc vi du khong gidi han vé chat phu gia l1am ting dong luc ma cé thé c6
mit trong cac 16p khéac nhau cua vat dung ddi mau theo 4nh séng theo séng ché,
nhu 16p ludng sic d6i mau theo anh sang, bao gdm cac hop chét chita epoxy, cic
polyol hitu co, vi/hodic cac chit 1am mém déo. Céc vi du cu thé hon vé chét phu
gia 1am ting dong luc nay dugc boc 16 trong Bing sang ché Hoa Ky sb 6,433,043
va Cong b don sang ché Hoa Ky s6 2003/0045612, ma dugc két hop cu thé &

day bang cach tham chiéu.

Céc vi du khong giéi han v& chét khoi mao quang hoc ma cé thé c6 miit

trong cac 16p khac nhau cia vat dung ddi mau theo 4nh sing theo sdng ché, nhu
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16p 16t, 16p ludng sic ddi mau theo 4nh séng, va/hodc 16p phu trén cing, bao
gém, nhung khong giéi han 0, chét khoi mao quang hoc loai d& tach va chét khoi
mao quang hoc loai d& chiét. Cac vi du khong giéi han vé chit khoi mao quang
hoc loai d& tich bao gdm axetophenon, a-aminoalkylphenon, benzoin ete,
benzoyl oxim, axylphosphin oxit va bisaxylphosphin oxit hodc cdc hdn hop cta
cic chit khoi mao. Vi du da thuong mai vé chit khoi mao quang hoc is
DAROCURE® 4265, ma c6 sin tir Ciba Chemicals, Inc. Cac vi du khong gi6i
han vé& chét khoi mao quang hoc loai d& chiét bao gdm benzophenon, Michler’s
keton, thioxanthon, anthraquinon, camphorquinon, flon, ketocoumarin hoéc céc

hon hop ctia cac chat khoi mao nay.

Vi du khéng gi6i han khéc vé chit khoi mao quang hoc ma c6 thé c6 mit
trong mét hodc nhidu 16p cia vat dung ddi mau theo 4nh sing theo sang ché, nhu
16p 16t, 16p ludng séc dbi mau theo anh sang, va/hodc 16p phil trén cing, 1a chit
khoi mao quang hoc anh sang nhin thiy duogc. Céc vi du khong gi6i han vé chét
khoi mao quang hoc anh sang nhin théy dugc thich hgp dugc néu & cdt 12, dong
11 dén cot 13, dong 21 cla Béng sang ché Hoa Ky s 6,602,603, ma dugc két

hop cu thé & day bang cach tham chiéu.

Céc vi du vé chat khoi mao nhiét hoc bao gém, nhung khodng giéi han 6,
cac hop chit peroxy hitu co va cdc hop chit azobis(organonitril). Cac vi du vé
cic hop chit peroxy hitu co ma 13 hitu dung 13m chét khoi mao nhiét hoc bao
gdm, nhung khéng gi6i han &, peroxymonocarbonat este, nhu tertiarybutylperoxy
isopropyl carbonat; peroxydicarbonat este, nhu di(2-etylhexyl) peroxydicarbonat,
di(butyl bac hai) peroxydicarbonat va diisopropylperoxydicarbonat; diacyperoxit,
nhu 2,4-diclobenzoyl peroxit, isobutyryl peroxit, decanoyl peroxit, lauroyl
peroxitl, propionyl peroxit, axetyl peroxit, benzoyl peroxit va p-clobenzoyl
peroxit;‘ peroxyeste nhu t-butylperoxy pivalat, t-butylperoxy octylat va t-
butylperoxyisobutyrat; metyletylketon peroxit, va axetylxyclohexan sulfonyl

peroxit. Trong m6t phuong an khong gidi han, chit khoi mao nhiét hoc dugc st
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dung 13 c4c chit ma khong 1am phai mau polymerizat thu dugc. Cac vi du vé céac
hop chét azobis(organonitril) ma cé thé dugc st dung lam chét khoi mao nhiét
hoc bao gdm, nhung khéng giéi han &, azobis(isobutyronitril), azobis(2,4-

dimetylvaleronitril) hosic hdn hop cta ching.

Céac vi du v& chét wrc ché polyme héa bao gdm, nhung khong gi6i han é:
nitrobenzen, 1,3,5,-trinitrobenzen, p-benzoquinon, chloranil, DPPH, FeCls,
CuCl;, oxy, luu huynh, anilin, phenol, p-dihydroxybenzen, 1,2,3-
trihydroxybenzen, va 2,4,6-trimetylphenol.

Céc vi dy vé& dung mé6i ma cé thé c6 mit trong viéc tao ra cac 16p khac
nhau cia céc vt dung ddi mau theo 4nh sing theo sang ché, nhu 16p 16t, 16p
ludng sic ddi mau theo anh séng, va/hodc 1ép phu trén cing, bao gém, nhung
khoéng giéi han &, nhitng chit ma s& hoa tan cac thanh phan rén cia 16p phii, ma
twong thich v&i 16p phii va cic thanh phan va cc chét nén, va/hodc c6 thé bao
dam su bao phi ddng nhét cia (cac) bé mit bén ngodi ma 16p phii duge phu Ién.
Céc vi dy vé& dung mdi bao gdm, nhung khong gi6i han &, cic chét sau: propylen
glycol monometyl ete axetat va cic dan xuét cia ching (dugc bén trén thi trudng
duéi nhdn hiéu dung moi cdng nghiép DOWANOL®), axeton, amyl propionat,
anisol, benzen, butyl axetat, xyclohexan, dialkyl ete cta etylen glycol, ching han,
dietylen glycol dimetyl ete va cdc din xudt cia ching (dugc ban trén thi trudong
duéi nhin hiéu dung mdi thwong mai CELLOSOLVE®), dietylen glycol
dibenzoat, dimetyl sulfoxit, dimetyl formamit, dimetoxybenzen, etyl axetat, ruou
isopropyl, metyl xyclohexanon, xyclopentanon, metyl etyl keton, metyl isobutyl
keton, metyl propionat, propylen carbonat, tetrahydrofuran, toluen, xylen, 2-
metoxyetyl ete, 3-propylen glycol metyl ete, va hdn hgp ctia ching.

Trong phuong 4n khéng giéi han khac, 16p ludng sic d6i mau theo 4nh
séng c6 thé bao gbém it nhit mot hop chit ludng sic thong thuong. Cac vi du vé
céc hop chit ludng sic théng thudng thich hop bao gdm, nhung khéng gidi han

&, azometin, indigoit, thioindigoit, meroxyanin, indans, thudéc nhudm
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quinophtalonic, perylen, phtaloperin, triphenodioxazin, indoloquinoxalin,
imidazo-triazin, tetrazin, thudc nhuém azo va (poly)azo, benzoquinon,
naphtoquinon, anthroquinon va (poly)anthroquinon, anthropyrimidinon, iodin va
iodat. Trong phuong 4n khong gi6i han khac, vat lidu ludng sic ¢ thé bao gdm it
nh4t mot nhém chire phan tng ma c6 kha nang dé tao ra it nhit mot lién két cong
héa trj v6i cac vat lidu khac. Vi mot sb phuong an, vit li¢u ludng séc c6 thé 1a
hop chét ludng séc c6 thé polyme héa. Do do, vat lidu ludng sic c¢6 thé bao gdm
it nhat m6t nhém ma c6 kha ning duge polyme hoéa (vi dy, “nhém cb thé polyme
héa”). Vi du, méc du khong gidi han & day, trong mot phuong 4n khdng gidi han,
hop chét ludng sic c6 thé co it nhit mot nhém thé alkoxy, polyalkoxy, alkyl,

ho#c polyalkyl két thiic bang it nhit mot nhém cé thé polyme hoa.

Véi mét s6 phuong 4n, 16p ludng séc déi mau theo 4nh sang co6 thé bao
gdm it nhat mét hop chit d6i mau theo 4nh séng théng thuong. Nhu dugc sir
dung trong ban méd ta nay, thuit ngit “hop chit ddi mau theo 4nh sing thong
thudng” bao gdm cé cac hop chit ddi mau theo 4nh séng thuan nghich vé nhiét
va khong thuan nghich v& nhiét (hodc thuén nghich vé anh). Nhin chung, mic du
khong gi6i han & ddy, khi hai hodic nhidu vat liéu ddi mau theo 4nh sang thong
thudng duge st dung trong t& hop véi nhau hodc voi hop chit ludng sic dbi mau
theo anh sang, cac vat li€u khac nhau c6 thé dugc chon dé b6 sung vdi cac hop
chit khac dé didu ché mau hodc mau sic mong mudn. Vi duy, cic hdn hop ctia céac
hop chét ddi mau theo 4nh sang c6 thé dugc st dung theo céc phuong 4n khong
gi6i han nhét dinh dugc boc 16 trong ban mé ta ndy dé dat duge cdc mau duge
kich hoat nhét dinh, nhu gén nhu mau xdm trung tinh hodc gﬁn nhu mau nau
trung tinh. Xem, vi du, Béng sang ché Hoa Ky sb 5,645,767, cot 12, dong 66 dén
cot 13, dong 19, phin boc 16 ma duge két hop cu thé & day bing cach tham chiéu,

ma mo ta cac thong s6 xac dinh cdc mau ndu va xam trung tinh.

Theo mot sb phuong 4n, 16p ludng sic ddi mau theo 4nh siang khong cd

céc hop chéit d6i mau theo 4nh séng thong thuong.
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Lép ludng sic d6i mau theo 4nh sang c6 thé bao gdm mot hoidc nhiu hop
chét ludng sic ddi mau theo anh sang thich hgp. Céc vi du v& cac hop chét ludng
sic d6i mau theo 4nh sang ma c6 thé dugc bao gdm trong 16p ludng sic dbi mau
theo 4nh sdng ctia cic vat dung ddi mau theo 4nh sang theo sang ché bao gbm,
nhung khong gidi han &, cac chit sau:

(PCDC-1) 3-phenyl-3-(4-(4-(3-piperidin-4-yl-propyl)piperidino)phenyl)-13,13-
dimetyl-3H,13-indeno[2’,3°:3,4]naphto[1,2-b]pyran;

(PCDC-2)  3-phenyl-3-(4-(4-(3-(1-(2-hydroxyetyl)piperidin-4-
yDpropyl)piperidino)phenyl)-13,13-dimetyl-3H,13H-indeno[2’,3’:3,4naphto[1,2-
b]pyran;

(PCDC-3)  3-phenyl-3-(4-(4-(4-butyl-phenylcarbamoyl)-piperidin-1-yl) ~ phenyl)-
13,13-dimetyl-6-metoxy-7-(4-phenyl-piperazin-1-yl)- 3H,13H-indeno[2°,3°:3,4]
naphto[1,2-b]pyran;

(PCDC-4)  3-phenyl-3-(4-([1,4']bipiperidinyl-}’-yl)phenyl)-13,13-dimetyl-6-
metoxy-7-([1,4'Tbipiperidinyl-1°-yl)- 3H,13H-indeno[2’,3’:3,4]naphto[1,2-b]pyran;
(PCDC-5) 3-phenyl-3-(4-(4-phenyl-piperazin-1-yl)phenyl)-13,13-dimetyl-6-metoxy-7-
(4-(4-hexylbenzoyloxy)-piperidin-1-yl)-3H,13H-indeno[2’,3°:3,4] naphto[1,2-b]pyran;
(PCDC-6) 3-phenyl-3-(4-(4-phenyl-piperazin-1-yl)phenyl)-13,13-dimetyl-6-metoxy-7-
(4-(4'-octyloxy-biphenyl-4-carbonyloxy)-piperidin-1-yl)- 3H,13H-
indeno[2’,3°:3,4]naphto[1,2-b]pyran;

(PCDC-7) 3-phenyl-3-(4-(4-phenyl-piperazin-1-yl)phenyl)-13,13-dimetyl-6-metoxy-7-
{4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxycarbonyloxy]-piperidin-1-yl}-
3H,13H-indeno[2’,3”:3,4]naphto[1,2-b]pyran;

(PCDC-8)  3-phenyl-3-(4-{4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-
yloxycarbonyloxy]-piperidin-1-yl}-phenyl)-13,13-dimetyl-6-metoxy-7-{4-[17-(1,5-
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dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,1 7-tetr'adecahydro- 1H-
xyclopenta[a]phenanthren-3-yloxycarbonyloxy]-piperidin-1-yl}-3H,13H-
indeno[2’,3°:3,4]naphto[ 1,2-b]pyran; '

(PCDC-9)  3-phenyl-3-(4-(4-phenylpiperazin-1-yl)phenyl)-13,13-dimetyl-6-metoxy-
7-(4-(4-(4'-octyloxy-biphenyl-4-carbonyloxy)phenyl)piperazin-1-yl)-3H,13H-
indeno[2’,3”:3,4] naphto[1,2-b]pyran;

(PCDC-10) 3-phenyl-3-(4-(4-phenyl-piperazin-1-yl)phenyl)-13,13-dimetyl-6-
metoxy-7-(4-(4-(4-hexyloxyphenylcarbonyloxy)phenyl)piperazin-1-yl)-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(PCDC-11) 3-phenyl-3-(4-(4-phenyl-piperazin-1-yl)phenyl)-13,13-dimetyl-6-
metoxy-7-(4-(4-(4-(2-flobenzoyloxy)benzoyloxy)phenyl) piperazin-1-yl)- 3H,13H-
indeno[2’,3”:3,4]naphto[ 1,2-b]pyran;

(PCDC-12) 3-phenyl-3-(4-(pyrolidin-1-yl)phenyl)-13-hydroxy-13-etyl-6-metoxy-7-
(4-(4-(4-hexylbenzoyloxy)phenyl)piperazin-1-yl)-3H,13H-indeno[2°,3":3,4]
naphto[1,2-b]pyran;

(PCDC-13) 3-phenyl-3-(4-(pyrolidin-1-yl)phenyl)-13,13-dimetyl-6-metoxy-7-(4-(4-
hexylbenzoyloxy)benzoyloxy)- 3H,13H-indeno[2°,3”:3,4]naphto[1,2-b]pyran;
(PCDC-14) 3-phenyl-3-(4-(pyrolidin-1-yl)phenyl)-13,13-dimetyl-6-metoxy-7-(4-(4-
(4-hexylbenzoyloxy)benzoyloxy)benzoyloxy)- 3H,13H-indeno[2’,3°:3,4] naphto[1,2-
b]pyran;

(PCDC-15) 3-phenyl-3-(4-(4-metoxyphenyl)-piperazin-1-yl))phenyl)-13,13-dimetyl-
6-metoxy-7-(4-(4-(3-phenylprop-2-ynoyloxy)phenyl)piperazin-1-yl)- 3H,13H-
indeno[2’,3”:3,4]naphto[ 1,2-b]pyran;

(PCDC-16) 3-(4-metoxyphenyl)-3-(4-(4-metoxyphenyl)piperazin-1-yl)phenyl)-13-
etyl-13-hydroxy-6-metoxy-7-(4-(4-(4-hexylbenzoyloxy)phenyl)piperazin-1-yl)-
3H,13H-indeno[2’,3:3,4]naphto[ 1,2-b]pyran;
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(PCDC-17) 3-phenyl-3-{4-(pyrolidin-1-yl)phenyl)-13-[17-(1,5-dimetyl-hexyl)-10,13-
dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-
xyclopenta[a]phenanthren-3-yloxy]-13-etyl-6-metoxy-7-(4-[17-(1,5-dimetyl-hexyl)-
10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-
xyclopenta[a]phenanthren-3-yloxycarbonyloxy]-piperadin-1-yl)- 3H,13H-
indeno[2’,3°:3,4]naphto[1,2-b]pyran;

(PCDC-18) 3-phenyl-3-(4-{4-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a] phenanthren—3 -
yloxycarbonyloxy]-piperidin-1-yl}-phenyl)-13-etyl-13-hydroxy-6-metoxy-7-{4-[17-
(1,5-dimetyl-hexyl)-10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-
tetradecahydro-1H-xyclopenta[a]phenanthren-3-yloxycarbonyloxy]-piperidin-1-yl}-)-
3H,13H-indeno[2’,3°:3,4]naphto[ 1,2-b]pyran;

(PCDC-19) 3-phenyl-3-{4-(pyrolidin-1-yl)phenyl)-13,13-dimetyl-6-metoxy-7-(4-(4-
(4-(3-phenyl-3-{4-(pyrolidin-1-yl)phenyl}-13,13-dimetyl-6-metoxy-
indeno[2’,3°:3,4]naphto[1,2-b]pyran-7-yl)-piperadin-1-
yl)oxycarbonyl)phenyl)phenyl)cabonyloxy)-3H, 13H-indeno[2’,3’:3,4]naphto[1,2-
b]pyran;

(PCDC-20) 3-{2-metylphenyl}-3-phenyl-5-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-
biphenyl]-4-ylcarboxamido)phenyl)-3H-naphto[2,1-b]pyran;

(PCDC-21) 3-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-3-phenyl-7-(4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-3H-naphto[2,1-
b]pyran;

(PCDC-22) 3-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-3-phenyl-7-(4-phenyl-
(phen-1-oxy)carbonyl)-3H-naphto[2,1-b]pyran;

(PCDC-23) 3-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-3-phenyl-7-(N-(4-
((4-dimetylamino)phenyl)diazenyl)phenyl)carbamoyl-3H-naphto[2,1-b]pyran;
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(PCDC-24) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-
benzofuro[3°,2°:7,8] benzo[b]pyran;

(PCDC-25) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-7-(4-(4'-
(trans-4-pentylxyclohexyl)-[ 1,1'-biphenyl]-4-ylcarboxamido)phenyl)-
benzothieno[3°,2’:7,8] benzo[b]pyran;

(PCDC-26) 7-{17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-
yloxycarbonyloxy}-2-phenyl-2-(4-pyrolidin-1-yl-phenyl)-6-metoxycarbonyl-2H-
benzo[b]pyran;

(PCDC-27) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-9-
hydroxy-8-metoxycarbonyl-2H-naphto[1,2-b]pyran;

(PCDC-28) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-9-
hydroxy-8-(N-(4-butyl-phenyl))carbamoyl-2H-naphto[ 1,2-b]pyran;

(PCDC-29) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-9-
hydroxy-8-(4-(4'-(trans-4-pentylxyclohexyl)-[ 1,1'-biphenyl]-4-ylcarboxamido)phenyl)-
2H-naphto[1,2-b]pyran;

(PCDC-30) 1,3,3-trimetyl-6’-(4-etoxycarbonyl)-piperidin-1-yl)-spiro[indolin-2,3’-
3H-naphto[2,1-b][1,4]oxazin];

(PCDC-31) 1,3,3-trimetyl-6’-(4-[N-(4-butylphenyl)carbamoyl]-piperidin-1-yl)-
spiro[indolin-2,3’-3H-naphto[2,1-b][1,4]oxazin];

(PCDC-32) 1,3,3-trimetyl-6’-(4-(4-metoxyphenyl)piperazin-1-yl)-spiro[indolin-2,3’-
3H-naphto[2,1-b][1,4]oxazin];

(PCDCL3 3) 1,3,3-trimetyl-6’-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-
ylcarboxamido)phenyl)-spiro[indolin-2,3’-3H-naphto[2,1-b][1,4]oxazin];

(PCDC-34) 1,3,3,5,6-pentametyl-7’-(4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-
biphenyl]-4-ylcarboxamido)phenyl))-spiro[indolin-2,3’-3H-naphto[2,1-b][1,4]oxazin];
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(PCDC-35) 1,3-dietyl-3-metyl-5-metoxy-6’-(4-(4'-Hexyloxy-biphenyl-4-
carbonyloxy)-piperidin-1-yl)-spiro[indolin-2,3’-3H-naphto[2,1-b][ 1,4]oxazin];
(PCDC-36) 1,3-dietyl-3-metyl-5-[4-(4-pentadecafloheptyloxy-phenylcarbamoyl)-
benzyloxy]-6’-(4-(4'-hexyloxy-biphenyl-4-carbonyloxy)-piperidin-1-yl)-spiro[indolin-
2,3’-3H-naphto[2,1-b][1,4]oxazin];

(PCDC-37) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-5-
carbometoxy-8-(N-(4-phenyl)phenyl) carbamoyl-2H-naphto[1,2-b]pyran;
(PCDC-38) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-5-
carbometoxy-8-(N-(4-phenyl)phenyl) carbamoyl-2H-fluoantheno[1,2-b]pyran;
(PCDC-39) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl }-5-
carbometoxy-11-(4-{17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-
yloxycarbonyloxy} phenyl)-2H-fluoantheno[ 1,2-b]pyran;

(PCDC-40) 1 -(4-qarboxybutyl)-6-(4-(4-propylphenyl)carbonyloxy)phenyl)-3 ,3-
dimetyl-6’-(4-etoxycarbonyl)-piperidin-1-yl)-spiro[(1,2-dihydro-9H-
dioxolano[4°,5:6,7]indolin-2,3’-3H-naphto[2,1-b][1,4]oxazin];

(PCDC-41) 1-(4-carboxybutyl)-6-(4-(4-propylphenyl)carbonyloxy)phenyl)-3,3-
dimetyl-7’-(4-etoxycarbonyl)-piperidin-1-yl)-spiro[(1,2-dihydro-9H-
dioxolano[4’,5’:6,7]indolin-2,3’-3H-naphto[1,2-b][1,4]oxazin];

(PCDC-42) 1,3-dietyl-3-metyl-5-(4-{17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-
yloxycarbonyloxy } phenyl)-6’-(4-(4'-hexyloxy-biphenyl-4-carbonyloxy)-piperidin-1-
yl)-spiro[indolin-2,3’-3H-naphto[2,1-b][1,4]oxazin];

(PCDC-43) 1-butyl-3-etyl-3-metyl-5-metoxy-7’-(4-(4'-Hexyloxy-biphenyl-4-
carbonyloxy)-piperidin-1-yl)-spiro[indolin-2,3’-3H-naphto[ 1,2-b][1,4]oxazin];
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(PCDC-44) 2-phenyl-2-{4-[4-(4-metoxy-phenyl)-piperazin-1-yl]-phenyl}-5-
metoxycarbonyl-6-metyl-2H-9-(4-(4-propylphenyl)carbonyloxy)phenyl)-(1,2-dihydro-
9H-dioxolano[4’,5°:6,7]) naphto[1,2-b]pyran;

(PCDC-45) 3-(4-metoxyphenyl)-3-(4-(4-metoxyphenyl)piperazin-1-yl)phenyl)-13-
etyl-13-hydroxy-6-metoxy-7-(4-(4-propylphenyl)carbonyloxy)phenyl)- 3H,13H-[1,2-
dihydro-9H-dioxolano[4”,5”:6,7][indeno[2°,3°:3,4]|naphto[1,2-b]pyran;

(PCDC-46) 3-phenyl-3-(4-(4-metoxyphenyl)piperazin-1-yl)phenyl)-13-etyl-13-
hydroxy-6-metoxy-7-(4-(4-hexylphenyl)carbonyloxy)phenyl)-3H,13H-[1,2-dihydro-
9H-dioxolano[4”,5":5,6][indeno[2’,3’:3,4]Inaphto[ 1,2-b]pyran;

(PCDC-47) 4-(4-((4-xyclohexyliden-1-etyl-2,5-dioxopyrolin-3-yliden)etyl)-2-
thienyl)phenyl-(4-propyl)benzoat;

(PCDC-48) 4-(4-((4-adamantan-2-yliden-1-(4-(4-hexylphenyl)carbonyloxy)phenyl)-
2,5-dioxopyrolin-3-yliden)etyl)-2-thienyl)phenyl-(4-propyl)benzoat;

(PCDC-49) 4-(4-((4-adamantan-2-yliden-2,5-dioxo-1-(4-(4-(4-
propylphenyl)piperazinyl)phenyl)pyrolin-3-yliden)etyl)-2-thienyl)phenyl 4-
propyl)benzoat;

(PCDC-50) 4-(4-((4-adamantan-2-yliden-2,5-dioxo-1-(4-(4-(4-
propylphenyl)piperazinyl)phenyl)pyrolin-3-yliden)etyl)-1-metylpyrol-2-yl)phenyl (4-
propyl)benzoat;

(PCDC-51) 4-(4-((4-adamantan-2-yliden-2,5-dioxo-1-(4-{17-(1,5-dimetyl-hexyl)-
10,13-dimetyl-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-
xyclopenta[a]phenanthren-3-yloxycarbonyloxy} phenyl)pyrolin-3-yliden)etyl)-1-
metylpyrol-2-yl)phenyl (4-propyl)benzoat;

(PCDC-52) 4-(4-metyl-5,7-dioxo-6-(4-(4-(4-
propylphenyl)piperazinyl)phenyl)spiro[8,7a-dihydrothiapheno[4,5-f]isoindol-8,2’-
adamentan]-2-yl)phenyl (4-propyl) phenyl benzoat;
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(PCDC-53) N-(4-{17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-
yloxycarbonyloxy} phenyl -6,7-dihydro-4-metyl-2-phenylspiro(5,6-
benzo[b]thiophenedicarboxyimit-7,2-trixyclo[3.3.1.1]dexan);

(PCDC-54) N-xyanometyl-6,7-dihydro-2-(4-(4-(4-propylphenyl)piperazinyl)phenyl)-
4-metylspiro(5,6- benzo[b]thiophenedicarboxyimit-7,2-trixyclo[3.3.1.1] dexan);
(PCDC-55) N-phenyletyl-6,7-dihydro-2-(4-(4-(4-hexylbenzoyloxy)phenyl)piperazin-
1-yl)phenyl-4-metylspiro(5,6- benzo[b]thiophenedicarboxyimit-7,2-trixyclo[3.3.1.1]
dexan);

(PCDC-56) N-phenyletyl-6,7-dihydro-2-(4-(4-(4-hexylbenzoyloxy)phenyl)piperazin-
1-yl)phenyl-4-xyclopropylspiro(5,6-benzo[b]thiophenedicarboxyimit-7,2-
trixyclo[3.3.1.1] dexan);

(PCDC-57) N-phenyletyl-6,7-dihydro-2-(4-(4-(4-hexylbenzoyloxy)phenyl)piperazin-
1-yl)phenyl-4-xyclopropyl spiro(5,6-benzo[b]furodicarboxyimit-7,2-trixyclo[3.3.1.1]
dexan);

(PCDC-58) N-xyanometyl-6,7-dihydro-4-(4-(4-(4-
hexylbenzoyloxy)phenyl)piperazin-1-yl)phenyl-2-phenylspiro(5,6-
benzo[b]thiophenedicarboxyimit-7,2-trixyclo[3.3.1.1] dexan);

(PCDC-59) N-[17-(1,5-dimetyl-hexyl)-10,13-dimetyl-
2,3,4,7,89,10,11,12,13,14,15,16,17-tetradecahydro-1H-xyclopenta[a]phenanthren-3-
yloxycarbonyl -6,7-dihydro-2-(4-metoxyphenyl)phenyl-4-metylspiro(5,6-
benzo[b]thiophenedicarboxyimit-7,2-trixyclo[3.3.1.1] dexan);

(PCDC-60) N-xyanometyl-2-(4-(6-(4-butylphenyl)carbonyloxy-(4,8-
dioxabixyclo[3.3.0]oct-2-yl))oxycarbonyl)phenyl -6,7-dihydro-4-
xyclopropylspiro(5,6-benzo[b] thiophenedicarboxyimit-7,2-trixyclo[3.3.1.1]dexan);
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(PCDC-61) 6,7-dihydro-N-metoxycarbonylmetyl-4-(4-(6-(4-
butylphenyl)carbonyloxy-(4,8-dioxabixyclo[3.3.0]oct-2-yl))oxycarbonyl)phenyl-2-
phenylspiro(5,6- benzo[b]thiophenedicarboxyimit-7,2-trixyclo[3.3.1.1] dexan); va

(PCDC-62) 3-phenyl-3-(4-pyrolidinylphenyl)-13,13-dimetyl-6-metoxy-7-(4-(4-(4-(4-
(6-(4-(4-(4-
onylphenylcabonyloxy)phenyl)oxycarbonyl)phenoxy)hexyloxy)phenyl)piperazin-1-
yl)indeno[2’,3°:3,4] naphto[1,2-b]pyran.Véi mot sé phwong 4n khac, cac hop chit
ludng sic d6i mau theo 4nh sang cia cac vat dung d6i mau theo 4nh sang theo
sang ché, c6 thé dugc chon tir cac chét sau:

(PCDC-al) 3,3-Bis(4-metoxyphenyl)-10-[4-(4-(trans-4-
pentylxyclohexyl)benzamido)phenyl]-13,13-dimetyl-12-bromo-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-a2) 3,3-Bis(4-metoxyphenyl)-10-[4-((4-(trans-4-
pentylxyclohexyl)phenoxy)carbonyl) phenyl]-6,13,13-trimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-a3) 3-(4-Flophenyl)-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido) phenyl]-6-triflurometyl-11,13,13-trimetyl-3,13-
dihydro- indeno[2’,3":3,4]naphto[ 1,2-b]pyran;

(PCDC-a4) 3,3-Bis(4-metoxyphenyl)- 10-[4-(4-(trans-4-
pentylxyclohexyl)benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a5) 3-(4-Metoxyphenyl)-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido) phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3':3,4]naphto[ 1,2-b]pyran;

(PCDC-a6) 3-(4-Metoxyphenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;
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(PCDC-a7) 3-(4-Flophenyl)-3-(4-piperidinophenyl)-10-[4-((4-(trans-4-
pentylxyclohexyl)phenoxy)carbonyl)phenyl]-12-bromo-5,7-diflo-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-a8) 3-Phenyl-3-(4-piperidinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-12-bromo-5,7-diflo-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a9) 3-Phenyl-3-(4-piperidinophenyl)-10-[4-((4-(trans-4-
pentylxyclohexyl)phenoxy)carbonyl)phenyl]-12-bromo-5,7-diflo-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran; |

(PCDC-al0) 3-(4-Flophenyl)-3-(4-piperidinophenyl)- 10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-12-bromo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-all) 3,3-Bis(4-metoxydinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-12-bromo-6,7-dimetoxy-11,13,13-
trimetyl-3,13-dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-al 2) 3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido) phenyl]-6-triflurometyl-12-bromo-13,13-
dimetyl-3,13-dihydro- indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-al3) 3,3-Bis(4-metoxyphenyl)-10,12-bis[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)phenyl]-6-triflurometyl-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-al4) 3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)
benzamido)phenyl]-5,7-diflo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-al5) 3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido) phenyl]-6-triflurometyl-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[ 1,2-b]pyran;
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(PCDC-al6) 3,3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)phenyl)
benzamido)phenyl]-5,7-diflo-12-bromo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-al7) 3-(4-Flophenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl) phenyl)benzamido)phenyl]-6-triflometyl-13-metyl-13-butyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-al8) 3-(4-Flophenyl)-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl) phenyl)benzamido)phenyl]-5,7-diflo-12-bromo-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-al9) 3-Phenyl-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a20) 3-Phenyl-3-(4-morpholinophenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl) phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a21) 3,3-Bis(4-flophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)
phenyl)benzamido)phenyl]-6-triflometyl-12-bromo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a22) 3,3-Bis(4-flophenyl)-10-[4-(4-(4-(trans-4-pentylxyclohexyl)
phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a23) 3-(4-Metoxyphenyl)-3-(4-butoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl) phenyl)benzamido)phenyl]-6-triflometyl-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a24) 3-(4-Flophenyl)-13,13-dimetyl-3-(4-morpholinophenyl)-10-(4-(4'-(trans-
4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
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(PCDC-a25) 3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-6-(triflometyl)-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-a26) 3-(4-(4-(4-Metoxyphenyl)piperazin-1-yl)phenyl)-13,13-dimetyl-10-(4-
(4'-(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-3-phenyl-6-
(triflometyl)-3,13-dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
(PCDC-a27) 3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(((trans,trans-
4’-pentyl-[ 1,1'-bi(xyclohexan)]-4-yl)oxy)carbonyl)phenyl)-6-(triflometyl)-3,13-
dihydro- indeno[2',3":3,4 |naphto[1,2-b]pyran;
(PCDC-a28) 3-(4-Flophenyl)-13-hydroxy-13-metyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-3-(4-butoxyphenyl)-6-
(triflometyl)-3,13-dihydro indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-a29) 3-(4-Metoxyphenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-

| pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-3-(4-
(triflometoxy)phenyl)-6-(triflometyl)-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-
b]pyran;
(PCDC-a30) 3,3-Bis(4-hydroxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido) phenyl]-6-triflurometyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;
(PCDC-a31) 3-(4-morpholinophenyl)-3-phenyl-13,13-dimetyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-6-(triflometyl)-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-a32) 3-(4-morpholinophenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-
4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-6-(triflometyl)-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;
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(PCDC-a40) 12-Bromo-3-(4-butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-((4'-
(trans-4-pentylxyclohexyl)-[ 1,1'-biphenyl]-4-carbonyl)oxy)benzamido)-6-
(triflometyl)-3,13-dihydro-indeno[2',3":3,4naphto[ 1,2-b]pyran;

(PCDC-a41) 3-(4-Butoxyphenyl)-5,7-diclo-11-metoxy-3-(4-metoxyphenyl)-13,13-
dimetyl-10-(4-(4'-(trans-4-pentylxyclohexyl)-[ 1,1'-biphenyl]-4-
ylcarboxamido)phenyl)-3,13-dihydro-indeno[2’,3":3,4 naphto[ 1,2-b]pyran;
(PCDC-a42) 3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-((4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-carbonyl)oxy)benzamido)-6-(triflometyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-a43) 5,7-Diclo-3,3-bis(4-hydroxyphenyl)-11-metoxy-13,13-dimetyl-10-(4-(4'-
(trans-4-pentylxyclohexyl)-[ 1,1'-biphenyl]-4-ylcarboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-a44) 6,8-Diclo-3,3-bis(4-hydroxyphenyl)-11-metoxy-13,13-dimetyl-10-(4-(4"-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4 naphto[1,2-b]pyran;

(PCDC-a45) 3-(4-Butoxyphenyl)-5,8-diflo-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[ 1,2-b]pyran;

(PCDC-a46) 3-(4-Butoxyphenyl)-3-(4-flophenyl)-13,13-dimetyl-10-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-carbonyl)piperazin-1-yl)-6-(triflometyl)-3,13-
dihydro- indeno [2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a47) 3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10,7-bis[4-(4-(4-(trans-4-
pentylxyclohexyl) phenyl)benzamido)phenyl]-5-flo-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a48) 3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl) phenyl)benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[ 1,2-b]pyran;
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(PCDC-a49) 3, 3-Bis(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl)phenyl)benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a50) 3-(4-Morpholinophenyl)-3-(4-metoxyphenyl)-10-[4-(4-(4-(trans-4-
pentylxyclohexyl) phenyl)benzamido)-2-(triflometyl)phenyl]-13,13-dimetyl-3,13-
dihydro- indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-as51) 3,3-Bis(4-metoxyphenyl)-13,13-dimetyl-10-(2-metyl-4-(trans-4-((4'-
((trans-4-pentylxyclohexyl)biphenyl-4-
yloxy)carbonyl)xyclohexancarboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a52) 3-(4-(4-(4-Butylphenyl)piperazin-1-yl)phenyl)-3-(4-metoxyphenyl)-
13,13-dimetyl-10-(4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-ylcarboxamido)-2-
(triflometyl)phenyl)-3,13-dihydro-indeno[2’,3":3,4 naphto[ 1,2-b]pyran;

(PCDC-a53) 3-(4-(4-(4-Butylphenyl)piperazin-1-yl)phenyl)-3-(4-metoxyphenyl)-
13,13-dimetyl-10-(2-metyl-4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-
ylcarboxamido)phenyl)-7-(4-(4-(trans-4-pentylxyclohexyl)benzamido)phenyl)-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a54) 3-(4-Metoxyphenyl)-13,13-dimetyl-7,10-bis(4-(4'-(trans-4-
pentylxyclohexyl)biphenyl-4-ylcarboxamido)phenyl)-3-phenyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a55) 3-p-Tolyl-3-(4-metoxyphenyl)- 6-metoxy-13,13-dimetyl-7-(4'-
(trans,trans-4'-pentylbi(xyclohexan-4-)carbonyloxy)biphenylcarbonyloxy)-10-(4-(4'-
(trans-4-pentylxyclohexyl)biphenyl-4-ylcarboxamido)phenyl)-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-a56) 10-(4-(((3S,8S,9S,10R,13R,148S,17R)-10,13-Dimetyl-17-((R)-6-
metylheptan-2-y1)-2,3,4,7,8,9,10,11,12,13,14,15,16,17-tetradecahydro-1H-
xyclopenta[a]phenanthren-3-yloxy)carbonyl)piperazin-1-yl)-3-(4-metoxyphenyl)-
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13,13-dimetyl-3-(4-morpholinophenyl)- 3,13-dihydro-indeno[2',3":3,4]naphto[1,2-
b]pyran;

(PCDC-a57) 6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-
metylbutoxy)phenyl)-10-(4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-
ylcarboxamido)phenyl)- 3,13-dihydro-indeno[2’,3":3,4 naphto[ 1,2-b]pyran;

(PCDC-a58) 6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-
metylbutoxy)phenyl)-7-(4'-(trans,trans-4'-pentylbi(xyclohexan-4-
)carbonyloxy)biphenylcarbonyloxy)-10-(4-(4'-(trans-4-pentylxyclohexyl)biphenyl-4-
ylcarboxamido)phenyl)-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran; va
(PCDC-a59) 6-Metoxy-3-(4-metoxyphenyl)-13,13-dimetyl-3-(4-((S)-2-
metylbutoxy)phenyl)-10-(4-(((3R,3aS,6S,6aS)-6-(4'-(trans-4-
pentylxyclohexyl)biphenylcarbonyloxy)hexahydrofuro[3,2-b]furan-3-
yloxy)carbonyl)phenyl)-3,13-dihydro-indeno[2',3":3,4naphto[1,2-b]pyran.

Véi mét sd phuong an khac, cac hop chit ludng sic d6i mau theo anh séng
cia cac vat dung ddi mau theo 4nh sang theo séng ché, c6 thé dugc chon tir cac
chét sau:

(PCDC-b1) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-13-metoxy-13-etyl-6-
metoxy-7-(4’-((4-(trans-4-pentylxyclohexyl)benzoyl)oxy)-[1,1’-biphenyl]-4-
carbonyloxy)-3,13-dihydro-indeno[2°,3°:3,4]naphto[1,2-b]pyran;

(PCDC-b2) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-13-metoxy-13-etyl-6-
metoxy-7-(4-(4’-(4-(trans-4-pentylxyclohexyl)-[1,1’-biphenyl]-4-
carbonyloxy)benzoyloxy))-3,13-dihydro-indeno[2’,3”:3,4]naphto[1,2-b]pyran;
(PCDC-b3) 3,3-bis(4-metoxyphenyl)-13-metoxy-13-etyl-6-metoxy-7-(4-((4-
(trans-4-pentylxyclohexyl)benzoyl)oxy)-[1,1’-biphenyl]-4-carbonyloxy)-3,13-
dihydro-indeno[2°,3’:3,4]naphto[1,2-b]pyran;
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(PCDC-b4) 3,3-bis(4-metoxyphenyl)-13-metoxy-13-etyl-6-metoxy-7-(4-(4’-(4-
(trans-4-pentylxyclohexyl)-[1,1’-biphenyl]-4-carbonyloxy)benzoyloxy))-3,13-
dihydro-indeno[2’,3°:3,4]naphto[1,2-b]pyran;

(PCDC-b5) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-13-metoxy-13-etyl-6-
metoxy-7-(4’-(4-(trans-4-pentylxyclohexyl)-[1,1’-biphenyl]-4-carbonyloxy))-
3,13-dihydro-indeno[2°,3’:3,4]naphto[1,2-b]pyran;

(PCDC-b6) 3,3-bis(4-metoxyphenyl)-13-metoxy-13-etyl-6-metoxy-7-
((trans,trans)-4’-pentyl-[1,1’-bi(xyclohexan)]-4-carbonyloxy)-3,13-dihydro-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(PCDC-b7) 3,3-bis(4-flophenyl)-13-metoxy-13-etyl-6-metoxy-7-(4’-(4’-(trans-
4-pentylxyclohexyl)-[1,1’-biphenyl]-4-carbonyloxy)-[1,1’-biphenyl]-4-
carbonyloxy)-3,13-dihydro-indeno[2’,3”:3,4]naphto[1,2-b]pyran;

(PCDC-b8) 3-(4-metoxyphenyl)-3-(4-(piperidin-1-yl)phenyl)-13-metoxy-13-
etyl-6-metoxy-7-(4’-(4’-(trans-4-pentylxyclohexyl)-[1,1’-biphenyl]-4-
carbonyloxy)-[1,1’-biphenyl]-4-carbonyloxy)-3,13-dihydro-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(PCDC-b9) 3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-13-metoxy-13-etyl-6-
metoxy-7-(4’-(4’-(trans-4-pentylxyclohexyl)-[1,1’-biphenyl]-4-carbonyloxy)-
[1,1°-biphenyl]-4-carbonyloxy)-3,13-dihydro-indeno[2°,3°:3,4]naphto[1,2-
b]pyran;

(PCDC-b10) 3-(4-(4-metoxyphenyl)piperazin-1-yl)-3-phenyl-13-metoxy-
13-etyl-6-metoxy-7-(4’-(4-(2-hydroxyetoxy)benzoyloxy)-[1,1’-biphenyl]-4-
carbonyloxy)-[1,1’-biphenyl]-4-carbonyloxy)-3,13-dihydro-
indeno[2’,3”:3,4]naphto[1,2-b]pyran;

(PCDC-b11) 3,3-bis(4-metoxyphenyl)-13-metoxy-13-etyl-6-metoxy-7-(3-
phenylpropioloyloxy)-3,13-dihydro-indeno[2’,3”:3,4]naphto[1,2-b]pyran;
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(PCDC-b12) 3,3-bis(4-metoxyphenyl)-13-metoxy-13-etyl-6-metoxy-7-(2-
metyl-4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-
3,13-dihydro-indeno[2’,3°:3,4]naphto[1,2-b]pyran;

(PCDC-b13) 3,3-bis(4-metoxyphenyl)-6,13-dimetoxy-7-(4-(4-(trans,trans-
4’-pentyl-[1,1’-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1yl)-13-
triflometyl-3,13-dihydro-indeno[2’,3°:3,4]naphto[1,2-b]pyran;

(PCDC-b14) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4-(trans,trans-4’-
pentyl-[1,1’-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1yl)-13-hydroxy-
13-triflometyl-3,13-dihydro-indeno[2°,3°:3,4]naphto[1,2-b]pyran;

(PCDC-b15) 3,3-bis(4-metoxyphenyl)-6,7-di(4-(4-(trans,trans-4’-pentyl-
[1,1’-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1yl)-13-metoxy-13-
triflometyl-3,13-dihydro-indeno[2°,3’:3,4]naphto[1,2-b]pyran;

(PCDC-b16) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4-((trans,trans)-4’-pentyl-
[1,1°-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1-yl)-13-flo-13-
triflometyl-3,13-dihydro-indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(PCDC-b17) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-7-(2-metyl-4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-11-
triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-b18) 3-(4-butoxyphenyl)-3-(4-metoxyphenyl)-7-(2-metyl-4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-11-triflometyl-
13,13-dimetyl-3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-b]pyran;

(PCDC-b19) 3-(4-(N-morpholinyl)phenyl)-3-phenyl-7-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-diflo-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b20) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-7-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-diflo-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
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(PCDC-b21) 3,3-bis(4-metoxyphenyl)-6-metoxy-7 -(2-metyl-4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-b22) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3 ’:3,4]naphto['1 ,2-b]pyran;
(PCDC-b23) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(2-metyl-4-(4-(4-(trans-4-
pentylxyclohexyl)benzamido)phenyl)phenyl)-10,12-di(triflometyl)-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b24) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(2-metyl-4-(4-(4-(trans-4-
pentylxyclohexyl)benzamido)benzamido)phenyl)-10,12-di(triflometyl)-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b25) 3-(4-metoxyphenyl)-3-phenyl-6-metoxy-7-(2-metyl-4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-b]pyran;
(PCDC-b26) 3-(4-metoxyphenyl)-3-phenyl-6-metoxy-7-(2-metyl-4-(4-(4-(trans-
4-pentylxyclohexyl)benzamido)phenyl)phenyl)-10,12-di(triflometyl)-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b27) 3-(4-metoxyphenyl)-3-phenyl-6-metoxy-7-(2-metyl-4-(4-
((trans,trans)-4'-pentyl-[1,1'-bi(xyclohexan)]-4-carboxamido)benzamido)phenyl)-
10,12-di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-
b]pyran;

(PCDC-b28) 3-(4-metoxyphenyl)-3-phenyl-6-metoxy-7-(2-metyl-4-(trans-4-(((4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-
yDoxy)carbonyl)xyclohexancarboxamido)phenyl)-10,12-di(triflometyl)-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
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(PCDC-b29)  3-(4-N-morpholinylphenyl)-3-phenyl-6-metoxy-7-(2-metyl-4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-b]pyran;
(PCDC-b30) 3-(4-N-morpholinophenyl)-3-phenyl-6-metoxy-7-(2-metyl-4-(trans-
4-(((4'-(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-
yl)oxy)carbonyl)xyclohexancarboxamido)phenyl)-10,12-di(triflometyl)-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4naphto[1,2-b]pyran;

(PCDC-b31) 3-(4-N-morpholinophenyl)-3-phenyl-6-metoxy-7-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-b32) 3-(4-N-morpholinophenyl)-3-(4-metoxyphenyl)-6-metoxy-7-(2-
metyl-4-(4'-(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-
10,12-di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-
b]pyran;

(PCDC-b33) 3-(4-N-morpholinophenyl)-3-(4-metoxyphenyl)-6-metoxy-7-(4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-b34)  3-phenyl-3-(4-(piperidin-1-yl)phenyl)-6-metoxy-7-(4-(4-(trans-4-
pentylxyclohexyl)benzamido)-2-(triflometyl)phenyl)-10,12-di(triflometyl)-13,13-
dimetyl-3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-b]pyran;

(PCDC-b35) 3,3-bis(4-flophenyl)-6-metoxy-7-(4-(4'-(trans-4-pentylxyclohexyl)-
[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-10,12-di(triflometyl)-13,13-dimetyl-
3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-b]pyran;

(PCDC-b36) 3,3-bis(4-flophenyl)-6-metoxy-7-(trans-4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-yloxycarbonyl)xyclohexancarbonyloxy)-
10,12-di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2’,3':3,4 naphto[1,2-
b]pyran;
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(PCDC-b37) 3-(4-(piperidin-1-yl)phenyl)-3-phenyl-6-metoxy-7-(trans-4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-
yloxycarbonyl)xyclohexancarbonyloxy)-10,12-di(triflometyl)-13,13-dimetyl-
3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b38) 3-(4-(N-morpholino)phenyl)-3-phenyl-6-metoxy-7-(trans-4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-
yloxycarbonyl)xyclohexancarbonyloxy)-10,12-di(triflometyl)-13,13-dimetyl-
3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b39) 3-(4-(N-morpholino)phenyl)-3-phenyl-6-metoxy-7-(4-(4-
((trans,trans)-4'-pentyl-[1,1'-bi(xyclohexan)]-4-carbonyloxy)phenyl)benzoyloxy)-
10,12-di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4naphto[1,2-
b]pyran;

(PCDC-b40) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4-((trans,trans)-4'-pentyl-
[1,1'-bi(xyclohexan)]-4-carbonyloxy)phenyl)benzoyloxy)-10,12-di(triflometyl)-
13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b41) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-6-metoxy-7-(4-(4-
((trans,trans)-4'-pentyl-[1,1'-bi(xyclohexan)]-4-carbonyloxy)phenyl)benzoyloxy)- |
10,12-di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3':3,4 naphto[1,2-
b]pyran;

(PCDC-b42) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-6-metoxy-7-(trans-4-
(4'-(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-
yloxycarbonyl)xyclohexancarbonyloxy)-10,12-di(triflometyl)-13,13-dimetyl-
3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b43) 3,3-bis(4-metoxyphenyl)-6,13-dimetoxy-7-(trans-4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-yloxycarbonyl)xyclohexancarbonyloxy)-13-
etyl-3,13-dihydro-indeno[2’',3":3,4]naphto[1,2-b]pyran;
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(PCDC-b44) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4-(trans,trans-4’-pentyl-
[1,1°-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1-y1)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2’,3":3,4 naphto[1,2-b]pyran;

(PCDC-b45) 3,3-bis(4-hydroxyphenyl)-6-metoxy-7 -(4-(4-(trans,tfans-4 ’-pentyl-
[1,1’-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1-yl)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-b]pyran;

(PCDC-b46) 3,3-bis(4-ﬂophényl)—6-metoxy-7-(4-(4-(trans,trans—4’-pentyl-[l, 1’-
bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1-yl)-10,12-di(triflometyl)-
13,13-dimetyl-3,13-dihydro-indeno[2’,3":3,4]naphto[1,2-b]pyran;

(PCDC-b47) 3-(4-metoxyphenyl)-3-(4-N-morpholinophenyl)-6-metoxy-7-(4-(4-
(trans,trans-4’-pentyl-[1,1’-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1-
y1)-10,12-di(triflometyl)-13,13-dimetyl-3,13-dihydro-
indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b48) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4-(trans-4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-
yloxycarbonyl)xyclohexancarbonyloxy)phenyl)piperazin-1-y1)-10,12-
di(triflometyl)-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
(PCDC-b49) 3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4-(trans-4-(4-(trans-4-
pentylxyclohexyl)-phenyloxycarbonyl)-
xyclohexancarbonyloxy)phenyl)piperazin-1-yl)-10,12-di(triflometyl)-13,13-
dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b50) 3,3-bis(4-metoxyphenyl)-7-(4-(4-(trans-4-
pentylxyclohexyl)phenoxycarbonyl)phenyl)-11-metyl-13,13-dimetyl-3,13-
dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-bS 1) 3-(4-flophenyl)-3-(4-(piperidin-1-yl)phenyl)-6-metyl-7-(4-(4'-
(trans-4-pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-11-
triflometyl-13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;
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(PCDC-b52) 3,3-bis(4-hydroxyphenyl)-6-metyl-7-(4-(4'-(trans-4-
pentylxyclohexyl)-[1,1'-biphenyl]-4-ylcarboxamido)phenyl)-11-triflometyl-
13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b53)  3,3-bis(4-metoxyphenyl)-6-metoxy-7-(4-(4-(trans,trans-4’-pentyl-
[1,1°-bi(xyclohexan)]-4-carbonyloxy)phenyl)piperazin-1-yl)-11-triflometyl-
13,13-dimetyl-3,13-dihydro-indeno[2',3":3,4]naphto[1,2-b]pyran;

(PCDC-b54) 3-(4-(4-metoxyphenyl)piperazin-1-yl)-3-phenyl-6-metoxy-7-(4-((4-
(trans-4-propylxyclohexyl)phenoxy)carbonyl)phenyloxycarbonyl)-13,13-
dimetyl-3,13-dihydro-indeno[2°,3’:3,4]naphto[1,2-b]pyran; va

(PCDC-b55) 3,3-bis(4-metoxyphenyl)-7-(4-([1,1":4',1"-terphenyl]-4-
ylcarbamoyl)piperazin-1-yl)-6,13-dimetoxy-13-triflometyl-3,13-dihydro-
indeno[2°,3’:3,4]naphto[1,2-b]pyran.

Nhin chung hon, céc hop chit ludng sic d6i mau theo 4nh sang cuia céc vat
dung d6i mau theo 4nh sing theo sing ché bao gdm: (a) it nhit mot nhom dbi
mau theo anh sang (photochromic - PC), ma cé thé dugc chon tir, vi du, pyran,
oxazin, va fulgit; va (b) it nhit mét chit kéo dai hodc nhém gén két véi nhom doi
mau theo anh sang. Cac hop chét ludng séc d6i mau theo anh sdng nay dugc md
ta chi tiét trong Bang sang ché Hoa Ky s 7,342,112 B1 & ¢t 5, vd(‘)ng 35 dén cot
14, dong 54; va Bang 1, c4c phan tham chiéu dugc két hop & day bing céch tham
chiéu. Cac hop chit ¢6i mau theo 4nh sang thich hop khic va cac so dd phan tng
dé diéu ché c6 thé tim thiy trong Bing sang ché Hoa Ky sb 7,342,112 B1 & cot
23, dong 37 dén cot 78, dong 13, cac phin tham chiéu dugc két hop & day bing
cach tham chiéu.

ﬁép ludng sic d6i mau theo 4nh sang c6 thé bao gdm 16p don hoic céc 16p
phtrc, m&i 16p bao gdm hop chét ludng sic ddi mau theo 4nh sang ma co thé 13
gibng nhau hodc khac nhau. L6p ludng sic ddi mau theo 4nh séng cé thé duge

tao ra bang cac phuong phap da dugc cong nhan trong linh vuc k§ thuit ndy bao
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gdm, nhung khong giéi han &: dat méng, nhu mot hodc nhidu tdm hodc mang
déo; tao ra trong khudn, nhu pht trong khuodn; dic mang; va cdc phuong phap
phu. Véi mot sé phwong &n, 16p ludng sic ddi mau theo 4nh sdng duge tao ra ti
ché phidm phu ludng sic d6i mau theo 4nh séng. Ché phdm phu ludng sdc doi
mau theo 4nh sang c6 thé 13 ché phdm phu ludng sic d6i mau theo 4nh sdng c6
thé hoéa rén, d6 1a c6 thé hoéa rén bing cach tiép xtc véi, vi du: nhiét dd0 moi
trudng, nhu trong trudong hop hai ché phdm pht thanh phén; nhiét dd cao (chéng
han, 150°C dén 190°C trong 5 dén 60 phut), nhu trong trudng hop cac ché phim
phtt duoc hoéa rén nhiét; hodc birc xa quang hoéa, nhu trong trudng hop céc ché

pham phu c6 thé hda ran anh sang cuc tim.

Lép ludng sic d6i mau theo 4nh séng thudng bao gbdm nén hitu co, nhu
nén hitu co déo nhiét va/hoic nén hitu co lién két chéo. It nhit mot phén cua nén
hitu co cua 16p ludng sic ddi mau theo 4nh sang trong mot s phuong 4n c6 thé
bao gbm céc vat liéu khong ding huéng, nhu cac vat lidu tinh thé 16ng, cac chat
phu gia, cic oligome, va/hodc cac polyme, nhu s& dugc thdo ludn chi tiét hon
trong ban mo6 ta nay. Ngoai ra hodc theo céch khéc ddi v6i nén hitu co, 16p ludng
séc ddi mau theo anh séng c6 thé bao gbm nén vo co, bao gdm, vi du, cac lién két
silan, céc lién két siloxan va/hodc céc lién két titanat. Nén hitu co cia 16p ludng
sdc d6i mau theo 4nh sang co thé bao gém, vi du: cac chét két tua acrylat (hodc
cac don vi monome) va/hodc céc chit két ta metacrylat; cdc chit két tia vinyl;
c4c lién két ete; cac lién két sulfit, bao gém c4c lién két monosulfit va/hoic cac
lién két polysulfit; cac lién két este carboxylic; c4c lién két carbonat (ching han,
céc lién két uretan -O-C(0)-O-) (ching han, -N(H)-C(0)-0-); va/hodc cac lién
két thiouretan (ching han, -N(H)-C(0O)-S-).

Lép ludng sic ddi mau theo anh sang c6 thé c6 d6 day thich hop bat ky.
Véi mot sb phuong 4n, 16p ludng sic ddi mau theo 4nh sédng c6 do da t 0,5 dén
50 micro mét, nhu tir 1 dén 45 micro mét, hodc tir 2 dén 40 micro mét, hosic tir 5

dén 30 micro mét, hodic tir 10 dén 25 micro mét.
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V6i mot sb phuong an, 16p ludng sic ddi mau theo 4nh sang, cua vat dung
d6i mau theo 4nh sang, con bao gdm polyme duogc tach pha ma bao gdm: pha nén
ma dugc sép xép it nhit theo phan; va pha dua vao ma dugc sép xép it nhit theo
phén. Pha dua vao bao gdm hop chét ludng sdc ddi mau theo 4nh sang, va hop
chét ludng séc ddi mau theo 4nh sang dugc sép xép thang hang it nhét theo phan

v6i it nhat mot phan cia pha dua vao.

Theo cac phuong 4n khac cua sdng ché, 16p ludng sic d6i mau theo 4nh
sang con bao gdbm mang polyme xen k& ma bao gdm: vat liéu khong ding huéng
ma duogc sip xép it nhit theo phan, va vét liéu polyme. Vit liéu khong ding
huéng bao gdbm hop chit ludng sic ddi mau theo 4nh sang, va hop chit ludng sic
d6i mau theo 4nh sang dugc sip xép thing hang it nhét theo phin véi it nhit mot

phén cta vat liéu khong ding huéng.

Vi mot s6 phuong 4n theo sang ché, 16p ludng sic ddi mau theo 4nh sang
cling bao gdm vat liéu khéng ding huéng. Nhu duoc sir dung trong ban mo ta
nady, thuat ngir “khong ding hudng” cé nghia 1a c6 it nhat mot tinh chit ma khéc
biét trong tri s khi do trong it nhit mot huéng khac nhau. Theo d6, “cac vt li¢u
khong ding huéng” 1a cic vat liéu ma c6 it nhat mot tinh chit ma khéc biét trong
tri s6 khi do trong it nhat mot huéng khac nhau. Cac vi du khong gidi han vé cac
vat liéu khong déng huéng ma cé thé dugc bao gdm trong 16p ludng sic ddi mau
theo 4nh sang bao gdm, nhung khong gi6i han &, cac vat liéu tinh thé long nhu
dugc mo ta thém & ddy dung dé chi 16p sip xép thing hang tiy y clia cdc vat

dung dbi mau theo anh sang theo sang ché.

Véi mot sb phwong 4n, 16p ludng sic ddi mau theo 4nh sang: (i) bao gdm
cac oligome tinh thé 16ng va/hodc cac polyme dugc diéu ché it nhét trong mot
phén tir cac hop chit mesogenic monome; va/hodc (ii) bao gdm cac hop chét
mesogenic, trong mdi trudng hop dugc boc 1§ trong Bang 1 cia Bing sang ché
Hoa Ky s6 7,910,019 B2 & cdc cot 43-90 cua chung, ma phin boc 16 duge két

hop & day bing cach tham chiéu.
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Theo mdt s§ phuong 4n theo sang ché, hop chit ludng sic ddi mau theo
4nh sang, cua 16p ludng sic ddi mau theo 4nh sang, c6 thé dugc sip xép thing
hang it nhit theo phin bing c4ch twong tic vé6i vat lidu khéng ding huéng, ma
chinh né duogc sip xép it nhit theo phan. Vi du, mic di khéng giéi han & day, it
nh4t mot phan cia hop chit ludng sic ddi mau theo anh sang c6 thé dugc sip xép
thing hang sao cho truc dai cia hop chit ludng sic ddi mau theo 4nh sing &
trang thai ludng sic vé co ban 13 song song v&i hudng chung cla vat liéu khong
déng huéng. Ngoai ra, miic du khong dugc yéu cdu, hop chét ludng séc ddi mau
theo 4nh sang c6 thé quy dinh giéi han cho hodic phan ng véi it nhit mot phan

ctia vat liéu khong ding huéng duoc sép xép it nhit theo phén.

Cac phuong phép sép xép, hodc dua vao sip xép, vét liéu khong ding
hudng cua 16p ludng sic d6i mau theo anh sang bao gdm, nhung khong gi6i han
&, tiép xuc vat liéu khéng ding hudng véi it nhit mot cia tr truong, dién trudng,
buc xa cuc tim dugc phén cuc tuyén tinh, bic xa hf‘mg ngoai dugc phén cuc
tuyén tinh, birc xa nhin théy dugc duoc phan cuc tuyén tinh, va luc cét. Theo
cach khéac hodc ngoai ra, vat li€éu khong dﬁng hudng c6 thé dugc sép xép it nhét
theo phén bing cach sép xép thing hang it nhat mot phin cua vat liéu khong déng
huéng véi vat li€u hodc két cdu khac. Vi duy, vat liéu khong déng huéng co thé
dugc sip xép it nhét theo phin bang cach sip xép thing hang vat liéu khong déng
huéng véi 16p sip xép théngc hang (hodc dung cu dinh huéng) nhu, nhung khong

gi6i han &, cac 16p sip xép thing hang nay dugc md ta chi tiét & dudi day.

Biing cach sip xép it nhit mot phin cua vat lidu khong déng huéng, c6 thé
sép xép thing hang it nhét theo phan it nhit mot phan cia hop chit ludng sic d6i
mau theo anh sang, ma dugc chita trong d6 hodc céch khac dugc li€n két vé6i vat
liéu khong déng huéng cua 16p ludng sic ddi mau theo 4nh sdng. Mic du khong
dugc yéu cu, hop chit ludng sic dbi mau theo anh sang c6 thé duoc sip xép
thdng hang it nhét theo phin trong khi & trang thai dugc kich hoat. Véi mot sb

phuong an, viéc sdp x€p cua vat liéu khdng dang hudéng va/hodc viéc sdp x€p
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thdng hang hop chét ludng séc d6i mau theo anh sang c6 thé xay ra trude, trong,

hodc sau khi pht 16p ludng sic d6i mau theo anh sang & trén 16p 16t.

Hop chét ludng sic ddi mau theo 4nh sang va vat liéu khong ding hudéng
c6 thé duoc sip xép thing hang va duoc sip xép trong khi phi 16p ludng sic ddi
mau theo 4nh séng & trén 16p 16t. Vi dy, 16p ludng séc ddi mau theo 4nh sang c6
thé duoc phu bing cach sir dung k¥ thuat phit ma dua lyc cit vao vt liéu khong
déng huéng trong qué trinh phd, sao cho vat lidu khéng déng hudng tré thanh
duoc sip xép it nhit theo phan nhin chung 13 song song véi hudng cia luc cit
duoc ding. Véi muc dich minh hoa khong giéi han, dung dich hodc hdn hop (tuy
y trong dung mdi hodc chit mang) bao gdm hop chit ludng sic d6i mau theo anh
sang va vt lidu khong ding hudéng c6 thé 13 man chén dugc phi & trén 16p 16t
sao cho cac lyc cit dugc dua vao cac vit liu dugc pha do su di chuyén tuong
d6i ctia bé mit cua chét nén dbi véi cac vat liéu duoc pha. Vi du vé quy trinh phi
ma c6 thé dua it nhét dd cac lyc cét 1 quy trinh pht ¢6 man chén. Cac luc cdt c6
thé gay ra it nhit mot phan cua vat liéu khong déng hudng dé dugc sip xép trong
huéng chung ma gin nhu 13 song song v&i huéng cia sy di chuyén cia bé mit.
Nhu dugc théo ludn & trén, bing cach se"1p xép it nhit moét phin cua vat lidu
khéng déng huéng theo cach nay, it nhit mét phin cia hop chit ludng séc doi
mau theo anh séng c6 thé dugc sip xép thing hang. Ngoai ra, va mot cach tuy ¥,
bang cach tiép xic it nhdt mét phan ciia hop chit ludng sic d6i mau theo 4nh
sang v6i birc xa quang hoéa trong quy trinh pht ¢6 man chin, nhu vay dé bién ddi
hop chét ludng sdc d6i mau theo anh sang sang trang thai dugc kich hoat, sy sép
xép thing hang it nhét theo phin cua hop chit ludng sic d6i mau theo 4nh sing
trong khi & trang thai dugce kich hoat c6 thé thu duoc.

Hop chét ludng sic ddi mau theo anh séng va vat liéu khong déng huéng
c6 thé dugce sép xép thing hang va dugc sip xép sau khi phi1 16p ludng sdc dbi
mau theo anh sang & trén 16p 16t. Vi dy, dung dich hodc hén hop ctia hop chét

luong sic ddi mau theo 4nh sang va vat liéu khong déng hudng (tity y trong dung
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moi hodc chit mang) c6 thé duoc phi quay & trén it nhit mot phan cia 16p 16t.
Tiép theo, it nhit mot phin cua vat liéu khong ding hudng c6 thé dugc sip xép,
vi duy, bing cach tiép xuc vat liéu khong déng hudng véi tir truong, dién trudng,
blrc xa cuc tim dugc phéan cyc tuyén tinh, buc xa héng ngoai dugc phin cuc
tuyén tinh, blrc xa nhin théy dugc dugc phén cuc tuyén tinh, va/hodc luc cit.
Theo cach khac hodc ngoai ra, vat liéu khong déng hudéng cé thé dugc sép xép it
nhét theo phan bing sy sip xép thing hang cia chung véi vat liéu hodc két cdu

khac, nhu 16p sép xép thing hang.

Hop chét luong sic ddi mau theo 4nh sang va vt liéu khong déng huéng
¢ thé dugc sip xép thing hang va dugc sép xép trudc khi phu 16p ludng séc dbi
mau theo 4nh séng & trén 16p 16t. Vi du, dung dich hodc hdn hop (tuy ¥ trong
dung moi hodc chit mang) cta hop chét ludng sic ddi mau theo anh sang va vat
liéu khong ding huéng c6 thé duge phu & trén tAm polyme duoc sép xép dé tao
ra 16p trén d6. Tiép theo, it nhat mot phin cua vat lidu khong ding hudng c6 thé
duge cho phép dé sip xép thdng hang véi tdm polyme dugc sip xép bén duéi.
Sau do, tAm polyme c6 thé dugc phu & trén 16p 16t bing, vi du, cic phuong phap
lién két va can mong di duoc cong nhén trong linh vuc k§ thuat ndy. Theo cach
khéc, 16p ludng sic dbi mau theo 4nh sang dugc sip xép co6 thé dugc chuyén tir
tAm polyme dén / 1én 16p 16t bing phuong phip di dugc céng nhan trong linh

vuc k¥ thuat nay, nhu dap khudén néng.

Véi mot sb phuong 4n, 16p ludng sdc ddi mau theo 4nh sing co thé bao
gdm polyme dugc tich pha ma bao gém: pha nén; va pha dua vao dugc phan
phéi trong pha nén. Pha nén c6 thé bao gdm polyme tinh thé 16ng dugc sép xép it
nhét theo phin. Pha dua vao c6 thé bao gdm vat liéu khong ding huéng duge sap
xép timg nhit theo phan va it nhit moét phin ciia hgp chét ludng séc ddi mau theo
4nh sang, ma c6 thé duogc sip xép thing hang it nhit theo phin. Hop chét ludng

séc ddi mau theo anh sang dugc sip xép thing hang it nhét theo phan c6 thé dugc
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sip xép thdng hang it nhét theo phin bing c4ch twong tic v&i vat liéu khdng ding

huéng duge sép xép it nhit theo phan.

Véi mot s6 phuong 4n, hé théng polyme pha phan tach bao gdm, vat liéu
tao ra pha nén ma bao gém vat liéu tinh thé long, va vat liéu tao ra pha dua vao
ma bao gdm vit liéu khong ding huéng va hop chit ludng sic ddi mau theo 4nh
sang, dugc phu & trén 16p 16t. Sau khi phu, hé théng polyme pha phan tach, it
nhét mot phén cua vat liéu tinh thé 16ng cua pha nén va it nhit mot ph?m cua vit
liéu khong déng hudng cua pha dua vao dugc sip xép it nhét theo phén, sao cho
it nhdt mo6t phan cuia hop chét ludng sic d6i mau theo 4nh sdng dugc sép xép
thing hang v&i it nhit mot phin cia vat lidu khong ddng hudng dugc sép xép it
nhét theo phin ciia pha dua vao. Cac phwong phép sép xép vat liéu tao ra pha nén
va vat liéu tao ra pha dua vdo ciia hé thdng polyme pha phan tich bao gdm,
nhung khong giéi han &, tiép xuc 16p dugc phu véi it nhit mot trong sd: tir
truong, di€n trudng, buc xa héng ngoai dugc phén cuc tuyén tinh, blrc xa cyuc tim
dugc phan cuc tuyén tinh, birc xa nhin théy dugc dugce phén cuc tuyén tinh, va
luc cét. Theo cach khac hoidc ngoai ra, viéc sép xép vét liéu tao ra pha nén va vat
liéu tao ra pha dua vao c6 thé bao gdm su sip xép thing hang cia chung bing
cach tuong tac voi 16p sép xép thing hang bén duédi, nhu dwgc mo ta cu thé hon
& day.

Sau khi sip xép vat liéu tao ra pha nén va vat liéu tao ra pha dua vao, vat
liéu tao ra pha dua vao c6 thé dugc phén tach tir vat lidu tao ra pha nén bing cach
su phan tich pha gy ra bdi sy polyme héa va/hodc sy phan tadch pha giy ra béi
dung mdi. Médc du sy phén tach cua nén va céc vat lidu tao ra pha dua vao dugc
mo ta & day trong quan hé v4i sy phan tach vat li€u tao ra pha dua vao tir vat li¢u
tao ra pha nén, né dugc danh gia cao rﬁng cach dién dat ndy duoc du dinh dé bao
gdm su phan tach bat ky gifta cdc vat lidu tao ra hai pha. D6 13, cach dién dat nay
dugc dyu dinh dé bao gém su phan tach cia vit liéu tao ra pha dua vao tir vat li€u

tao ra pha nén va sy phén tach cta vét liu tao ra pha nén tir vét li€u tao ra pha
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dua vao, ciing nhu, sy phén tich dong thoi clia ca cac vat liéu tao ra pha va to

hop bat ky cia ching.

Theo mot sb phuong én, vét li€u tao ra pha nén cé thé bao gém vat li€u
tinh thé 1éng duoc chon tir c4c monome tinh thé 16ng, cic tién polyme tinh thé
16ng, va cac polyme tinh thé 16ng. Vat liéu tao ra pha dua vao c6 thé, véi mot sb
phuong 4n, bao gdm vat liéu tinh thé 16ng chon tir cac mesogen tinh thé 16ng, céc
monome tinh thé 16ng, va cic polyme tinh thé 1ong va céc tién polyme. Cac vi du
vé céc vat liéu ndy bao gém, nhung khdng gidi han &, cac vét liéu dugec mo ta &

trén, va con dung dé chi 16p sip xép thing hang tuy y & day.

Véi mét s6 phuong 4n, hé théng polyme pha phan tich c6 thé bao gdm,
hén hop cua vt liéu tao ra pha nén ma bao gém monome tinh thé 16ng, vat liéu
tao ra pha dua vao ma bao gdm céc mesogen tinh thé 16ng va hop chét ludng sic
dbi mau theo anh sang. V&i phuong 4n ndy, viéc gy ra vét liéu tao ra pha dua
vao dua vao phén tach tir vat lidu tao ra pha nén c6 thé bao gdm su phan tach pha
giy ra bdi su polyme héa. Thong thudng, monome tinh thé 16ng cta pha nén co6
thé d&qc polyme hoéa va sau d6 phan tach tir it nhit mot phin ciia cic mesogen
tinh thé 16ng cua vat liu tao ra pha dua vao. Cac vi du vé cac phuong phap
polymé bao gdm, nhung khong gi6i han &, polyme héa giy ra béi anh va polyme
hoa gdy ra bdi nhiét.

Véi mot sb phuong an khac, hé théng polyme pha phan tich cé thé bao
gdm, h8n hop cua vat liéu tao ra pha nén ma bao gdm monome tinh thé 1ong, vat
lidu tao ra pha dua vao ma bao gdm monome tinh thé 16ng c6 do nhot thip c6
chtrc ning khac nhau tir monome tinh thé 16ng ciia pha nén, va hop chét ludng
sdc d6i mau theo anh sang. Nhu dugc st dung trong ban md ta nay, thult ngi
“monome tinh thé 16ng c6 d nhét thip,” dung dé chi hén hop hoidc dung dich
monome tinh thé 1éng ma 13 chay tu do & nhiét d§ trong phong. Thong thuong,
vi€c gay ra vét li¢u tao ra pha dua vao dé phan tach tir vat li¢u tao ra pha nén bao

gdm sy phan tach pha gdy ra bdi su polyme héa. Vi duy, it nhit mot phin cua
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monome tinh thé 1éng cta pha nén cé thé dugc polyme héa dudi cic didu kién
ma khéng tao ra monome tinh thé 16ng cia pha dua vao dé polyme hoéa. Trong
subt qua trinh polyme hoéa ciia vét liéu tao ra pha nén, vat liéu tao ra pha dua vao
thudng phan tach tir vat liéu tao ra pha nén. Tiép theo, monome tinh thé 16ng ctia
vat liéu tao ra pha dua vao c6 thé duoc polyme héa trong quy trinh polyme héa

phéan tach.

Hé thdng polyme pha phan tach c6 thé bao gdm, v6i mot sé phuong én,
dung dich trong it nhét mot dung mdi chung cua vt lidu tao ra pha nén ma bao
gdm polyme tinh thé 1dng, vat lidu tao ra pha dua vao ma bao gdm polyme tinh
thé 16ng ma 13 khéc véi polyme tinh thé 1dng cua vat lidu tao ra pha nén, va hop
chét ludng sdc ddi mau theo 4nh sang. Vigc gdy ra vat li€u tao ra pha dua vao dé
phan tach tir vat liéu tao ra pha nén thudng bao gém sy phan tach pha giy ra boi
dung mdi. Thong thudng, it nhat mot phan ciia dung moi chung dugc lam bay hoi
tlr hdn hop cia cac polyme tinh thé 16ng, do d6 gy ra hai pha dé phan tach khoi

nhau.

Vi cac phuong 4n khéc, 16p ludng sic d6i mau theo anh sang cé thé bao
gdm mang polyme xen k&. V4t liéu khong déng huéng dugc sip xép it nhit theo
phan va vat liéu polyme c6 thé tao ra mang polyme xen k&, trong d6 it nhat mot
phin cia vét liéu polyme xen k& vé6i it nhit mot phan cua vat liéu khong déng
huéng duoc sip xép it nhat theo phan. Nhu dugc sir dung trong ban mo ta nay,
thuat ngit “mang polyme xen k&” c6 nghia 13 t6 hop bi rdi cua cdc polyme, it nhat
mdt trong sb ching 13 duge lién két chéo, ma khong lién két v6i nhau. Do dé,
nhu dugce st dung trong ban moé ta nay, thuit nglt mang polyme xen k& bao gbdm
cac mang polyme ban xen k&. Vi dy, xem tai li€u L.H. Sperling, Introduction to

Physical Polyme Science, John Wiley & Sons, New York (1986) & trang 46.

Ngoai ra, it nhit mot phan cua it nhit mot hop chit ludng sic d6i mau theo 4nh
sang duogc sip xép thing hang it nhit theo phan c6 thé dugc sip xép thang hang it

nhét theo phin véi vat liéu khong déng hudng duogc sip xép it nhét theo phan.
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Hon nita, vat liéu polyme cé thé 13 ding huéng hodic khong ding huéng, véi diéu
kién 13, trén tdng thé, 16p ludng sic ddi mau theo 4nh sang 13 khong ding hudng.
Céac phuong phap tao ra céc 16p ludng sic ddi mau theo 4nh sang nay dugc md ta
chi tiét hon duéi day.

Theo mdt s6 phuong 4n, vét liéu khong déing hudng c6 thé duge thich tng
dé cho phép hop chit ludng sic dbi mau theo anh sang chuyén tir trang thai thit
nhét sang trang thai tht hai & ty 186 mong mudn. Thong thudng, céc hop chét dbi
mau theo 4nh séng thong thudng c6 thé trai qua sy bién ddi tir mét dang dong
phén sang dang khac d& dap tmg t6i birc xa quang hoa, véi mbi dang ddng phan
c6 quang phd hip thu dic trung. Cac hop chit ludng sic ddi mau theo 4nh sang
clia cic vat dung d6i mau theo anh séng theo sing ché trai qua sy bién d6i déng
phén trong tu. Khong c6 du dinh bi rang budc boi ly thuyét bét ky, ty 18 hoic toc
d6 ma & d6 su bién d6i ddong phan ndy (va su bién ddi nguoc) xay ra phu thudc,
trén timg phin, theo cic tinh chét ctia hop chit ludng sic d6i mau theo anh séng
quanh moi trudng cuc bd (vi du, “chét ch’). Méc du khong giéi han & day, dugc
tin twdng rang dya trén cac bing ching c6 trong tay ma ty 1é cia sy bién ddi ctia
hop chit ludng sic dbi mau theo 4nh sang phu thudc, trén timg phan, theo do linh
hoat cia cac phan doan chudi cua chét chu, va cu thé hon 13 trén d6 luu dong
hodc d§ nhét ciia cac phan doan chudi ciia chit chu. Do d6, duge tin rz‘“mg khong
c¢6 du dinh bj rang budc béi Iy thuyét bat ky, ma ty 18 cua sy bién ddi cia hop
chit ludng sic ddi mau theo anh sdng nhin chung 13 nhanh hon trong cic chét
chil ¢6 cac phan doan chudi linh hoat so v&i céc chét chil c6 céc phan doan chudi
ctng hodic rin. Nhu vy, va theo mot s phwong 4n, khi vat liéu khong déng
hudng 1a chit cha, vat liéu khong ding huéng cé thé duge thich tng dé cho phép
hop chit ludng sic ddi mau theo 4nh sang dé bién dbi gitta cic trang thai ddng
phén khac nhau & céc ty 16 mong mudn. Vi du, vat liéu khong déng huéng c6 thé
duogc 1am thich Gng bang cach diéu chinh trong lugng phan tir va/hoic mat dd

lién két chéo cua vat liéu khong ding huéng.
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Véi mét sb phuong 4n, 16p ludng sic ddi mau theo 4nh séng bao gdm
polyme dugc tich pha ma bao gdm pha nén bao gdm polyme tinh thé long, va
pha dua vao dugc phan phéi trong pha nén. Pha dwa vao cé thé bao gém vit liéu
khong ding huéng. Thong thudng, phin 16n hop chit ludng sic d6i mau theo 4nh
séng c6 thé dugc chira trong pha dua vao ciia polyme dugc tach pha. Nhu thao
ludn & trén, bsi vi ty 18 bién ddi cua hop chét ludng sic ddi mau theo 4nh séng
phu thudc, trén tirng phﬁn, vao chét chu trong d6 né dugc chua, ty 1¢ clua sy bién
dbi ciia hop chit ludng sic ddi mau theo 4nh sang phu thudc, gan nhu 13, vao céc

tinh chét ctia pha dwa vao.

Véi mot sd phuong an, va nhu dugc thdo luén chi tiét hon & day, céac vt
dung d6i mau theo 4nh sing theo sing ché c6 thé bao gbm 16p sép xép thing
hang (ciing dugc dé& cdp dén nhu dung cu sip xép thing hang hoic dinh huéng)
ma duoc dit gitra 16p 16t va 16p hop chit ludng sic ddi mau theo 4nh sang.
Polyme dugc tach pha cia 16p ludng sic d¢6i mau theo 4nh sing, c6 thé bao gém
pha nén, it nhét mdt phan ma duoc sép xép thing hang it nhit theo phan vai 16p
sép xép thing hang, va pha dua vao bao gém vat liéu khong déng hudng, trong
d6 pha dua vao dugce phan tan trong pha nén. It nhit mot phan cua vat liéu khong
déng hudng ciia pha dua vao cé thé dugc sip xép thing hang it nhét theo phan
v&i it nht mot phin cua 16p sép xép thang hang, va hop chit ludng séc ddi mau
theo 4nh séng c6 thé dugc sip xép thdng hang it nhit theo phan véi it nhit mot
phin cua vat liéu khong ding huéng. Ngoai ra, pha nén cua polyme dugc tach
pha c6 thé bao gém polyme tinh thé 16ng, va vat liéu khong dédng huéng cia pha
dua vao c6 thé duge chon tir cac polyme tinh thé 16ng va cdc mesogen tinh thé
l6ng. Cac vi du khong gidi han vé cac vat liéu ndy dugc néu chi tiét & trén. Khi
bao gbm polyme dugc tich pha nhu duge md ta, 16p ludng séc d6i mau theo anh
sang co thé gﬁn nhu 13 khong ¢6 40 mo. Do mo duge xéc dinh nhu phe‘in tram cua
anh sang duoc truyén ma léch khoéi chim t6i 16n hon 2,5 d6 trén trung binh theo

Phuong phap Thir nghiém Tiéu chuén cia d6 md va Do truyén sang ctia Nhua
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trong subt ASTM D 1003. Vi du vé dung cy ma trén d6 viéc do dd mo theo
ASTM D 1003 ¢6 th8 dugc thuc hién 1a Haze-Gard Plus™ dugc didu ché boi
BYK-Gardener.

Theo mot sb phuong 4n, hop chét ludng sic ddi mau theo anh sang c6 thé
duoc két vo hodc dugc pht thém mot 16p son véi vét liéu khong déng huéng c6
cac phan doan chudi linh hoat c6 lién quan, nhu vat liéu tinh thé 16ng, va tiép
theo phén tach hodc dugc phan phéi trong vat liéu c6 cac phin doan chudi rin cé
lién quan. Vit liéu khong ding hudng duogc két vo co thé duge sip xép it nhét
theo pha‘“m. Vi duy, hop chét ludng sdc d6i mau theo 4nh sang dugc két vo co thé
duoc phdn tach hodc dugc phan phdi trong polyme tinh thé 16ng cé cac phan
doan chudi rin c6 lién quan va tiép theo hdn hop cé thé duge phi 1én chit nén dé

tao ra 16p ludng sdc d6i mau theo anh sang.

Vé&i cac phuong an khéc, 16p ludng sic dbi mau theo 4nh sang c6 thé 13
tAm polyme ma chira hop chét ludng sic ddi mau theo 4nh sing. T4m polyme cé
thé duogc kéo dai don truc hay hai truc. Viéc kéo dai cua tAm polyme thudng tao
nén sy sép xép thing hang va su xép sép cua vat liéu ludng sic dbi mau theo anh
sang & d6. Lép ludng séc d6i mau theo 4nh séng c6 thé, véi mot s6 phuong 4n,
bao gém hai hodc nhiéu tdm polyme, mi tAm chira hop chit ludng sic d6i mau
theo 4nh séng, trong d6 mbi tim c6 thé duoc kéo dai trong cing huéng hodc céc

huéng khéc nhau (ching han, truc giao).

Céc vi du vé cac tAm polyme ma cé thé duoc st dung dé 1am hoic dé tao
ra 16p ludng sic d6i mau theo 4nh sdng bao gdm, nhung khong gi6i han &, cic
tAm polyme duogc kéo dai (ching han, dugc kéo dai don truc ho#c hai truc), cac
tAm polyme tinh thé long dugc sip xép, va cac tim polyme dugc dinh huéng
quang hoc. Céc vi du vé céc vt lidu polyme, khac véi céc vat liéu tinh thé 16ng
va cac vat liéu dinh huéng quang hoc ma co thé dugc st dung trong viéc tao ra
cdc tAim polyme cua 16p ludng sic ddi mau theo 4nh séng bao gdm, nhung khong

giéi han &: rugu polyvinyl, polyvinyl clorua, polyuretan, polyacrylat, va
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polycaprolactam. Céac vi du khong gii han vé cac phuong phéap sip xép it nhét

theo phdn cac tAm polyme dugc md ta chi tiét hon duéi day.

Theo mét s6 phuong 4n, 16p ludng sfc ddi mau theo 4nh séng c6 thé duoc
tao ra bang cach phu it nhit mot vat liéu khéng ding huéng & trén 16p 16t, thdm
hop chét ludng sic ddi mau theo 4nh sing vao vét liéu khong ding huéng da
dugc phu tir trude, sép xép vat liéu khong déng hudng, va sip xép thing hang
hop chat ludng sdc ddi mau theo anh sang voi it nhit mot phﬁn cua vat liéu
khong ding huéng duoc sip xép. Vat liéu khong ding hudéng c6 thé dugc sép xép
truge, trong hodc sau khi thdm véi hop chit ludng sdc d6i mau theo 4nh sang.
Hop chét ludng sic ddi mau theo anh sang c6 thé dugc sip xép thing hang trong

khi & trang thai dugc kich hoat, véi mot sé phuong 4n.

Viéc thdm hop chét ludng séc d6i mau theo 4nh sang vao vat liéu khong
déng huéng da dugc phu tir trudc c6 thé duge bao gdm, véi mot s6 phuong 4n,
viéc phu dung dich hoic h8n hop ciia hgp chit ludng sdc d6i mau theo 4nh sang
trong chit mang dén vat liéu khong ding huéng dd dugc phu tr trude, va cho
hop chit ludng sic ddi mau theo 4nh sing dugc khuéch tan vio trong vat liéu
khong ding huéng, vi du c6 hodc khong c6 gia nhiét. V4t liéu khong déng huéng
da dugc phu tir trude c6 thé 13 mot phin cua 16p phu polyme dugc tach pha, nhu
mo ta & trén.

Céc vét dung d6i mau theo 4nh séng theo séng ché bao gdm 16p 16t (ching
han, 16p 16t 14 cta FIG. 1). Lép 16t c6 thé bao gdém 16p don hoidc céc 16p phuc,
mdi 16p bao gdm hop chit ddi mau theo 4nh séng thur nhit ma c6 thé 1a gibng
nhau hodc khéac nhau. Lép 16t thuong bao gdm nén hitu co, nhu nén hitu co déo
nhiét va’/hoic nén hitu co lién két chéo. Ngoai ra hodc theo cach khac dbi v&i nén
hitu co, 16p 16t c6 thé bao gdm nén vd co, bao gdm, vi duy, cac lién két silan, cac
lién két siloxan va/hodic cac lién két titanat. Nén hitu co c6 thé bao gém, vi du:
cac chit két tia acrylat (hoic cdc don vi monome) va/hodc céc chit két taa

metacrylat; cac chat két tua vinyl; cic lién két ete; cac lién két sulfit, bao gébm
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cac lien két monosulfit va/hodc cac lién két polysulfit; cac lién két este
carboxylic; cac lién két carbonat (ching han, -O-C(0)-O-) céc lién két uretan
(chéng han, -N(H)-C(0)-0-); va/hoic cac lién két thiouretan (ching han, -N(H)-
C(O)-S-).

L&p 16t ¢6 thé duge tao ra bang cac phuong phap di dugc cong nhan trong
linh vuc k§ thuat nay bao gdm, nhung khong gi¢i han &: dat mong, nhu mét hozc
nhiéu tim hoic mang déo; tao ra trong khudn, nhu phd trong khudn; dic mang;
va cac phuong phap phi. Thong thudng, 16p 16t dugce tao ra tir ché phim phu 16t.
Ché phim phu 16t ¢6 thé 12 ché phim phu 16t c6 thé hoa rén, ma c6 thé héa rin
béng cach tiép xuc v6i, vi du: nhiét d0 moi trudng, nhu trong trudng hop hai ché
phdm pha thanh phén; nhiét d cao (ching han, 150°C dén 190°C trong 5 dén 60
phut), nhu trong truong hop céc ché phém phu dugc hoa rén nhiét; hoic buc xa
quang hoéa, nhu trong trudng hop cac ché phdm phii c6 thé héa rén 4nh sang cuc

tim.

Lép 16t ¢6 thé c6 d day thich hop bit ky. Véi mot sé phuong é4n, 16p 16t
co d@é day tir 0,5 micro mét dén 20 micro mét, nhu tir 1 dén 10 micro mét, hoiic tir

2 dén 8 micro mét, hodc tir 3 dén 5 micro mét, bao gdm cac tri sO da néu.

| Véi mot s6 phuong 4n, 16p 16t bao gdm nén hitu co ma bao gdm cac lién
két uretan. Theo mdt s& phuong 4n, 16p 16t chira cc lién két uretan dugc tao ra tir
ché phim phu c6 thé hoa rin ma bao gdm: (met)acrylat copolyme c6 chitc hydro
hoat ddng duoc chon tir hydroxyl, thiol, amin bdc mot, amin béc hai, va tb hop
cua chung; isoxyanat dugc chén, nhu diisoxyanat va/hodc triisoxyanat dugc chén
v6i nhém rdi chuyén hodc nhém chén thich hep, nhu, 3,5-dimetyl pyrazol; va
mdt hodc nhiéu chét phu gia, bao gdm, nhung khéng gidi han &, chét xdc tac bam
dinh, chét bt cép, chét hép thu anh sdng cuc tim, chit 6n dinh nhiét, chét xtc
tac, chit loai bo géc tw do, chit lam mém déo, cac chét phu gia dong, va/hodc
thubéc mau tinh hodc thubc nhudm tinh (vi du, thudc mau hodc thudc nhuém ma

khong ddi mau theo 4nh sing).
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Céc vi du v& cac monome (met)acrylat tir (met)acrylat copolyme cé chirc
hydro hoat dong cé thé dugc diéu ché bao gbdm, nhung khong giéi han &, C1-Cao
(met)acrylat, C1-Cao (met)acrylat cé it nhit mot nhém hydro hoat dong dugc
chon tr hydroxyl, thiol, amin bac mot, va amin béc hai. Cadc nhom Ci-Cz cua
(met)acrylat co thé dugc chon tur, vi du, alkyl tuyén tinh Ci1-Cao, alkyl dugc phin
nhanh C3-Czo, C3-C20 xycloalkyl, vong polyxycloalkyl dugc dung hop Cs3-Cao, Cs-
Cao aryl, va vong aryl dugc dung hgp Cio-Cao.

Céc polyol bd sung ma co thé duge st dung trong céc ché phadm phi 16t
ma & d6 16p 16t dugce didu ché bao gém, nhung khong gi6i han &, cac vat lidu da
dugc cong nhén trong linh vyc k¥ thuat nay, nhu moé ta trong Bing sang ché Hoa
Ky sb 7,465,414 & cot 15, dong 22 dén cot 16, dong 62, ma phan boc 16 dugc két
hop & day bang cich tham chiéu. Cac isoxyanat ma c6 thé dugc st dung trong
céc ché phidm phu 16t ma & do6 16p 16t dugc diéu ché bao gdm, nhung khong gidi
han &, cac vat liéu dd dugc cong nhén trong linh vuc k¥ thuit ndy, nhu mé ta
trong Bing sang ché Hoa Ky s 7,465,414 & cot 16, dong 63 dén cot 17, dong 38,
ma phén boc 16 dugc két hop & day bang cach tham chiéu. Cac chit xuic tdc ma
c6 thd dugc st dung trong cac ché phdm phu 16t ma & d6 16p 16t duge didu ché
bao gdm, nhung khong giéi han &, cdc vat liéu dd dugc cong nhén trong linh vue
k¥ thudt ndy, nhu mo ta trong Bing sang ché Hoa Ky s6 7,465,414 & cot 17, cac
dong 39-62, ma phan boc 16 dugc két hop & day bang cach tham chiéu.

Lép 16t c6 thé con bao gdm c4c chit phu gia ma ning cao sy tién hanh ctia
hop chéit d6i mau theo 4nh sing thwr nhat. Céac chit phu gia bd sung nay c6 thé
bao gdm, nhung khong gi6i han &, chét hip thu 4nh sing cuc tim, chit 6n dinh,
nhu chét 6n dinh 4nh sang amin giy trd ngai (bi can trded amine light stabilizer -
HALS), chit chéng oxy hoa, ching han, chét chdng oxy hoa polyphenolic, cac
hop chat diaryloxalamit (oxanilit) b4t dbi xung, chit khir oxy don, ching han,
phtrc ion niken véi phéi t&r hitu co, va cac hdn hop va/hoic cac td hop cua céc vat

li€u phu gia ting cuong tién hanh d6i mau theo 4nh sang nay.
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Lép 16t c6 thé dugc phi & trén chat nén bing cic phuong phap di dugc
cong nhén trong linh vyc k§ thuit nay bao gbm, nhung khong giéi han &, phu
phun, phii xoay, phi bang mdy tao mang dao gat (doctor blade) (hodc kéo

xudng), va phi man chén.

Lép 16t ¢6 thé bao gdm it nhat hydrolysat theo phén cia céc chét bit cip,
va hdn hop cua ching. Nhu dugce st dung trong ban md ta nay “chit bat cip” cb
nghia 1a vét liéu c¢ it nhit mot nhom cé kha nang phan tng, lién két va/hoic két
hgp véi nhom trén it nh4t mot bé mit. Véi mot sb phuong an, chét bat cap co thé
dam nhiém nhu cau phan t& & mat phin céach cua it nhét hai b& mit ma cé thé 1a
cic bé mit twong tu hodc khong twong tw. Cic chét bit ciip, v6i cac phuong 4n
khéc, c6 thé 1a cidc monome, cic oligome, céc tién polyme va/hodc céc polyme.
Céc vat liéu nay bao gdém, nhung khong giéi han &, cdc organo-metallic nhu
silan, titanat, zirconat, aluminat, ziriconi aluminat, cidc hydrolysat cua ching va
hdn hop cua ching. Nhu duge st dung trong ban md ta ndy, thuit ngir “it nhit
theo phan hydrolysat ctia cic chét bét cip” c¢6 nghia 13 it nhat mot sb dén tat ca

ctia cac nhom c¢6 thé hydro héa trén chét bét cip duge hydro héa.

Ngoai ra hodc theo ciach khac dbi véi cac chét bit cip va/hoic céc
hydrolysat ctia cac chit bét cip, 16p 16t c6 thé bao gdm cac hop phin ting cudng
bam dinh khéc. Vi du, mic du khéng gi6i han & ddy, 16p 16t c6 thé con bao gdm
luong ting cudng bam dinh cda vat liéu chira epoxy. Céc lugng ting cudng bam
dinh cta céc vat liéu chira epoxy khi dugc bao gdm trong 16p 16t, c6 thé cai thién
d6 bam dinh cua 16p hodc 16p phu duge phi sau do. Loai cua chit xic tic bam
dinh chtc epoxy (hodc oxiran) co thé dugc bao gdm trong cic ché phdm ma & d6
16p 16t dugc tao ra bao gdm, nhung khong gidi han &, alkyl-trialkoxysilan chire
oxiran, nhu gamma-glycidoxypropyltrimetoxysilan, va beta-(3,4-

epoxyiyclohexyl)etyltrimetoxysilan.

Hop chét ddi mau theo 4nh séng tht nhét cua 16p 16t c¢6 thé duge chon tir

cac hgp chit d6i mau theo 4nh sang dd dwgc cdng nhén trong linh vuc k¥ thuét
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ndy. Véi mot sb phuwong 4n, hop chit ddi mau theo 4nh séng thir nhét dugc chon
t naphtopyran dung hop indeno, naphto[l,2-b]pyran, naphto[2,1-b]pyran,
spirofloeno[1,2-b]pyran, phenanthropyran, quinolinopyran, floanthenopyran,
spiropyran, benzoxazin, naphtoxazin, spiro(indolin)naphtoxazin,
spiro(indolin)pyridobenzoxazin, spiro(indolin)floanthenoxazin,
spiro(indolin)quinoxazin, fulgit, fulgimits, diarylethen, diarylalkylethen,
diarylalkenylethen, hop chit d¢6i mau theo 4nh séang nghich dao vé nhiét, va hop
chit ddi mau theo 4nh sang khong nghich d4o vé nhiét, va hdn hgp cua chung.

Hop chat ¢6i mau theo 4nh sang thir nhét cia 16p 16t c6 thé, véi mot s6
phuong 4n, dugce chon tir cdc hop chit certain napthopyran dung hop indeno nhét
dinh, nhu mo ta trong Bﬁng sang ché Hoa Ky b6 6,296,785, & cot 3, dong 66 dén
¢t 10, dong 51, ma ph?m bdc 10 duoc két hop & day b%mg c4ch tham chiéu.

Cu thé hop, céc vi du v& céc hop chat napthopyran dung hop indeno ma &
d6 hop chit d6i mau theo 4nh sing thu nhét c6 thé duge chon bao gdm, nhung
khong gidi han ¢:

(P-a)  3,3-di(4-metoxyphenyl)-6,7,10,11-tetrametoxy-13,13-dimetyl-3H,13H-
indeno[2’,3’:3,4naphto[1,2-b]pyran;

(P-b)  3-phenyl-3-(4-morpholinophenyl)-6,7,10,11-tetrametoxy-13,13-dimetyl-
3H,13H- indeno[2’,3”:3,4]naphto[1,2-b]pyran;

(P-c)  3,3-di(4-metoxyphenyl)-6,7,10,11-tetrametoxy-13-hydroxy-13-etyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-d)  3,3-di(4-metoxyphenyl)-6,7,11-trimetoxy-13,13-dimetyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-e)  3,3-di(4-metoxyphenyl)-6-metoxy-13-hydroxy-13-etyl-3H,13H-
indeno[2’,3’:3,4|naphto[1,2-b]pyran;

(P-9H) 3,3-di(4-metoxyphenyl)-6,7,10,11-tetrametoxy-13,13-dietyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;
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(P-g)  3,3-di(4-metoxyphenyl)-6-morpholino-13-phenyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-h)  3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6,11-dimetoxy-13-hydroxy-13-
phenyl-3H,13H- indeno[2’,3’:3,4]naphto[ 1,2-b]pyran;

(P-i) 3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6,11-dimetoxy-13,13-dimetyl-
3H,13H- indeno[2’,3’:3,4]naphto[ 1,2-b]pyran;

(P-) 3-(4-metoxyphenyl)-3-(4-dimetylaminophenyl)-6,11-dimetoxy-13,13-dimetyl
-3H,13H- indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-k)  3,3-di(4-metoxyphenyl)-6,7,8-trimetoxy-13-phenyl-3H,13H-
indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-D) 3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6,7,10,11-tetrametoxy-13-
hydroxy-13-etyl-3H,13H- indeno[2°,3":3,4naphto[ 1,2-b]pyran;

(P-m)  3-(4-metoxyphenyl)-3 -(4-morph61inophenyl)—6,7, 10,11-tetrametoxy-13-
hydroxy-13-butyl-3H,13H- indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-n) 3 -(4-morpholinophenyl)-3-phenyl-6,11-dimetoxy-13-hydroxy-13-etyl-
3H,13H- indeno[2°,3’:3,4]naphto[1,2-b]pyran;

(P-o)  3-(4-metoxyphenyl)-3-(4-(2-hydroxyetoxy)phenyl-6,11-dimetoxy-13, 13-
dimetyl -3H,13H- indeno[2’,3’:3,4]naphto[ 1,2-b]pyran;

(P-p)  3-(4-morpholinophenyl)-3-phenyl-6,11-dimetoxy-13-hydroxy-13-butyl-
3H,13H- indeno[2’,3’:3,4]naphto[ 1,2-b]pyran;

(P-q)  3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6-metoxy-13-hydroxy-13-etyl-
3H,13H- indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-r) 3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6-dietylamino -13-etyl-13-
metoxy-3H,13H- indeno[2’,3’:3,4]naphto[1,2-b]pyran;

(P-s) 3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6,11-dimetoxy-13-hydroxy-13-
met hyl-3H,13H- indeno[2°,3”:3,4]naphto[1,2-b]pyran;
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| (P-t)  3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6,7,8-trimetoxy-13-metoxy-13-
metyl-3H,13H- indeno[2’,3’:3,4]naphto[1,2-b]pyran; va céc t6 hop ctia hai hodc nhidu

cua ching.

Hop chit ddi mau theo 4nh sang th nhét cta 16p 16t co thé, véi mot sb
phuong 4n khéc, dugce chon tir mot hodc nhiéu hop chit napthopyran dung hop
indeno c¢6 nhém kéo dai lién hop pi, nhu halogen hodc nhém duge thé halogen,
lién két vé6i vi tri 11 clia napthopyran dung hop indeno. Céc vi du v& céc hop chét
napthopyran dung hgp indeno c6 su kéo dai lién hop pi lién két véi vi tri 11 cia
ching bao gdm, nhung khong gidi han &, cac phin dugc boc 16 trong Cong bd
don ding ky sang ché Hoa Ky s6 US 2011/0049445 Al & doan [0030] dén
[0080].

Cu thé hon, cac vi du v& céc hop chit napthopyran dung hop indeno ¢6 sy
kéo dai lién hop pi lién két véi vi tri 11 cia ching, ma & d6 hop chit ddi mau
theo 4nh sang tht nhét cua 16p 16t c6 thé dugc chon bao gdm, nhung khong gisi
han &:

(P-i)  3,3-di(4-metoxyphenyl)-6-metoxy-11-(4-triflometyl)phenyl-13,13-dimetyl-
3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-ii)  3,3-di(4-metoxyphenyl)-6,7-dimetoxy-11-(3,5-bis(triflometyl)phenyl)-
13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-iii)  3,3-di(4-metoxyphenyl)-6,7-dimetoxy-11-(2-triflometyl)phenyl-13,13-
dietyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-iv)  3,3-di-(4-metoxyphenyl)-6-metoxy-7-piperidino-11-(4-triflometyl)phenyl-
13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-v)  3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6-metoxy-11-(4-
triflometyl)phenyl-13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;
(P-vi)  3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6-metoxy-7-piperidino-11-(4-
triﬂomeiyl)phenyl- 13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;
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(P-vii)  3-(4-metoxyphenyl)-3-(4-morpholinophenyl)-6-metoxy-7-morpholino-11-(4-
triflometyl)phenyl-13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-viii) 3,3-di(4-hydroxyphenyl)-6,7-dimetoxy-11-(3,5-bis(triflometyl)phenyl)-
13,13-dimetyl-3H,13H-indeno[2',3":3,4]naphto[1,2-b]pyran;

(P-ix)  3,3-di-(4-metoxyphenyl-6-metoxy-7-morpholino-11-(4-triflometyl)phenyl-
13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-x)  3,3-bis(4-metoxyphenyl)-7-metoxy-11-(2-triflometyl)phenyl-13,13-dimetyl-
3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-xi)  3-(4-metoxyphenyl)-3-(2-hydroxyetoxy)phenyl-6-metoxy-7-piperidino-11-
(4-triflometyl)phenyl-13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-xii) 3-phenyl-3'-(4-morpholinophenyl)-11-(4-triflometyl)phenyl-13,13-dimetyl-
3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-xiii) 3-(4-morpholinophenyl)-3-phenyl-11-(2-triflometyl)-phenyl-13,13-dimetyl-
3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(P-xiv) 3-(4-butoxyphenyl)-3-(4-metoxyphenyl)-6,7-dimetoxy-11-(3-
(triflometyl)pyridin-2-y1)-13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

va cac to hop cua hai hodc nhi€u ctia chiing.

Hop chét d6i mau theo 4nh sing thr nhét cua 16p 16t, véi mot sb phuong
an, c6 thé lién két cong hoa tri véi nén, nhu nén hitu co, cia 16p 16t. Vi mot sb
phuong 4n, hop chit ddi mau theo 4nh sdng thi nhéit c6 thé bao gdm mot hoic
nhidu nhém phan tmg, nhu mot hoic nhiéu nhém co6 thé polyme hoa. Véi mot sb
phuong 4n, hop chit ddi mau theo 4nh sang thtr nhit c6 thé dugc chon tir 2H-
naphto[1,2-b]pyran, 3H-naphto[2,1-b]pyran va/hodc indeno[2,1-f]naphto[l,2-
b]pyran, mdi trong sé chung c6 it nhit mdt nhém chirc ma c6 kha ning tao ra lién
két cong hoa trj v6i nhém chire khéac, nhu it nhit mot nhom c6 thé polyme hoa,
nhu it nhit mot nhém thé dugc polyalkoxyl héa tir 1 dén 50 don vi alkoxy trén

mdi nhom thé ma dugc is thit nat (hodc két thiic) véi nhém c6 thé polyme hoa.
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Céac vi du vé céc hop chit d6i mau theo 4nh siang ndy ma & d6 hop chit ddi mau
theo 4nh sang thir nhat c6 thé dugc chon bao gdm, nhung khéng gidi han &, cac
phén da duogc boc 10 trong Béng sang ché Hoa Ky s6 6,113,814, & cot 2, dong 52

dén cot 8, dong 40, ma phan bdc 16 duoc két hop & day bing cach tham chiéu.

Cu thé hon, céc vi du vé& cac hop chit d6i mau theo anh sang c6 chtrc phan
ing ma & d6 hop chit d6i mau theo anh sang thtr nhat cia 16p 16t c6 thé dugc

chon bao gdm, nhung khong giéi han &:

(P-a’)  2,2-bis(4-metoxyphenyl)-5-(2-hydroxyetoxycarbonyl)-8-phenyl-[2H]-naphto
[1,2-b]pyran;

(P-b’) 2,2-bis(4-metoxyphenyl)-5-(2-(2-hydroxyetoxy)etoxycarbonyl)-8-phenyl-[2
H]-naphto[1,2-b]pyran;

(P-¢’) 3,3-di(4-metoxyphenyl)-6,11-dimetoxy-13-metyl-13-(2-(2-
hydroxyetoxy)etoxy)- 3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran

(P-d’) 3,3-di(4-metoxyphenyl)-6,11-dimetoxy-13-metyl-13-(2-(2-(2-(2-
hydroxyetoxy)eth oxy)etoxy)etoxy)- 3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran .

(P-¢’) 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-morpholinophenyl)-6-metoxy-11-(4-
triflometylphenyl)-13,13-dimetyl-3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran

(P-f) 3-(4-(2-(2-(2-hydroxyethyoxy)etoxy)etoxy)phenyl)-3-phenyl-9-
metoxycarbonyl-8- metoxy-[3H]-naphto[2,-1-b]pyran; va cic t& hop clia hai hoic

nhi€u cua chung.

Céc vat dung dbi mau theo anh sang theo sdng ché bao gdm 16p phii trén
cung (ching han, 16p pht trén cing 20 cia FIG. 1). Lép phii trén clng c6 thé bao
gdm 16p don hoidc cac 16p phirc, mbi 16p bao gdm hop chit d8i mau theo anh
sang thir hai that c6 thé 1a gibng nhau hodc khac nhau. Lép phtl trén cing thudng
bao gém nén hitu co, nhu nén hitu co déo nhiét va/hodic nén hitu co lién két chéo.
Ngoai ra hodc theo cach khéc 'déi v6i nén hitu co, 16p phu trén cling c6 thé bao

gdbm nén vd co, bao gom, vi du, cac lién két silan, cac lién ket siloxan va/hodc
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c4c lién két titanat. Nén hitu co c6 thé bao gém, vi du: cac chét két tua acrylat
(hodc cac don vi monome) va/hodc céc chit két tha metacrylat; céc chit két ta
vinyl; céc lién két ete; cac lién két sulfit, bao g@)m c4c lien két monosulfit
va/hodc céc lién két polysulfit; cac lién két este carboxylic; cac lién két carbonat
(ching han, -O-C(0)-O-) cic lién két uretan (ching han, -N(H)-C(0)-O-);
va/hodc cac lién két thiouretan (ching han, -N(H)-C(O)-S-).

Lép pht trén cing c6 thé dugc tao ra bing cac phuong phép da dugce cong
nhan trong linh vyc k¥ thudt ndy bao gém, nhung khong giéi han &: dat mong,
nhu v&i mot hodc nhidu tAim hodc mang déo; tao ra trong khudn, nhu phu trong
khudn; diuc mang; va cac phuong phap phu. Thong thudng, 16p phu trén cung
duoc tao ra tir ché phidm pha 16p trén cing. Ché phdm pha 16p trén clng c6 thé 1a
ché phdm phu 16p trén ciing c6 thé hoéa ran, ma c6 thé hoa rin bing cach tiép xuc
v6i, vi dy: nhiét dd6 méi trudng, nhu trong truong hop hai ché phdm phu thanh
ph?m; nhiét d cao (chéng han, 150°C dén 190°C trong 5 dén 60 phut), nhu trong
truong hgp céc ché phdm phu dugc héa rén nhiét; hodc birc xa quang héa, nhu

trong trudng hop cac ché phdm phu c6 thé hoa rén anh sang cuc tim.

L6p pht trén cing ¢6 thé ¢6 do day thich hop bit ky. Véi mot s6 phuong
an, 16p phu trén cung c6 4o day tir 0,5 micro mét dén 10 micro mét, nhu tir 1 dén

8 micro mét, hodc tir 2 dén 5 micro mét, bao gom céc tri sO da néu.

Véi mot s6 phuong 4n, 16p phit trén ciing bao gdm nén hitu co dugc tao ra
tir ché phdm dua trén acrylat dugc héa rin nho buc xa, va do d6, 16p phu trén

cung c6 thé dugc mo ta nhu 16p phu trén cung dya trén acrylat.

L6p phu trén cung dua trén acrylat co thé duoc didu ché bing cach st
dung cdc monome (met)acrylat va/hodc cdc monome cua axit (met)acrylic. Cac
monome (met)acrylat c6 thé bao gdm mdt, hai, ba, bén, hodc nim nhém
(met)acrylat. Cac monome cé thé ddng polyme héa cdng, nhu cac monome
epoxy, ching han, cdc monome chira chitc epoxy (hodc oxiran), cic monome

chtra ca (met)acrylat va chirc epoxy, v.v.., cling co thé c¢6 mit trong dang phdi
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ché dugc st dung dé didu ché 16p phu trén ciung dwa trén (met)acrylat. Céc
monome dugc sit dung dé didu ché 16p phu trén cing dua trén (met)acrylat bao
gém nhiéu loai, chéng han, lugng 16n, vi du, nhiéu hon 50 phén trim tinh theo
trong lugng, ciia cac monome (met)acrylat; do d6, dugc goi 1a "16p phu trén cung
dua trén (met)acrylat." Cac dang phéi ché duoc st dung dé didu ché 16p phi trén
cing dua trén (met)acrylat ciing c6 thé chira cic hop phan c6 it nhat mot nhém
isoxyanat (-NCO), ching han, cdc monoisoxyanat hitu co, cdc diisoxyanat hitu
co, VA céc triisoxyanat hitu co, nhd d6 céc lién két uretan c6 thé dugc két hop

vao l&p phu trén cung.

L&p phu trén cung dya trén (met)acrylat thudong cd céc tinh chit vat 1y bao
gém, vi dy, tinh trong subt, tinh dinh chit vao 16p ludng sdc ddi mau theo anh
sang ndm dudi, tinh khang vdi sy loai bo biang hydroxit cia kim loai kiém dang
nudc, tinh twong thich véi 16p pht chdng mai mon tiy ¥, nhu 16p phu cing, duge
phu 1én bé mit ciia n6, va tinh khang triy xudc. Vi mot sé phuong 4n, 16p phi
trén cung dua trén (met)acrylat ¢6 d6 cing ma 1a 16n hon so véi d§ cting cua 16p

ludng sdc doi mau theo anh sang.

Hoéa rén bang btrc xa ctia cac hé thérig polyme dua trén (met)acrylat c6 thé
thu duoc véi, vi du, hda ran b’fmg chum tia dién tir (electron beam - EB) va/hodc
birc xa 4nh sang cyc tim (UV). Hoa rin bing cyc tim thudng yéu ciu sy c6 mit
ctia it nhat mot chéit khoi mao quang hoc, trong khi héa rin bang cach k§ thuat
EB khéng yéu cdu chit khoi mao quang hoc. V6i ngoai 1& vé sy c¢6 mit hoic
vang mit cua chit khoi mao quang hoc, cac dang phdi ché dua trén (met)acrylat,
ma dugce hoa rin bang hodc cong nghé birc xa UV hoic EB, mit khac co6 thé 1a
giéng nhau.

Céc hé thdng polyme dua trén (met)acrylat c6 thé héa rin bang buc xa da
duge biét dén trong linh vuc polyme, va hé thdng bat ky trong sd nay c6 thé dugc
stt dung dé diéu ché 16p phu trén cling dua trén (met)acrylat cua vét dung dbi

mau theo 4nh sang theo sang ché. Theo mot sb phuong 4n, 16p phu trén cung dya
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trén (met)acrylat dugc tao ra tir ché phém ma bao gém td hgp hodc hén hop pha
tron c6 thé tron 14n ctia mot hodc nhiéu monome (met)acrylat duge khoi mao géc
ty do va/hodc cac oligome (met)acrylat, va mot hodc nhiéu monome epoxy dugc
khoi mao cation. Khi hdn hop pha tron nay ciia cdc monome dugc hoa rén, 16p
phu trén cung dua trén (met)acrylat, trong dang polymerizat, dugc tao ra va bao

gdm mang ludi dan xen clia cdc hop phan polyme.

Cac vi du vé cac monome (met)acrylat ma cé thé duge bao gébm trong cac
ché phdm ma & dé 16p phu trén cing dua trén (met)acrylat cé thé duge tao ra,
bao gdm, nhung khong gii han &, (met)acrylat da chtre 6, vi du, cdc nhém 1, 2,
3, 4, hodc 5 (met)acrylat, va (met)acrylat don chtc, chéng han, monome chtra
nhém (met)acrylat don, (met)acrylat dwgc thé hydroxy va cac alkoxysilyl
alkylacrylat, nhu trialkoxysilylpropylmetacrylat. CAc monome/cac chat pha lodng
phan Ung khéc, nhu cdc monome chta nhém chirc etylen (khdc véi cdc monome

(met)acrylat) ciing c6 thé c6 mit.

Céc ché pham ma & d6 16p phu trén cling dua trén (met)acrylat c6 thé duoc
tao ra, va céc phuong phéap pht va hoéa rdn cac ché phdm nay, dugce boc 16 & cot
16, dong 14 dén cot 25, dong 3 ciia Bing sang ché Hoa Ky s6 7,452,611 B2, ma

phén boc 16 dugc két hop & ddy bang cach tham chiéu.

Cac ché phdm ma & d6 16p phu trén cing dugc tao ra ¢ thé bao gdm mot
ho#ic nhiéu chét phu gia, bao gém, nhung khong gidi han &, cac chét xuc tic bam
dinh, c4c chét bt cdp, cac chét hép thu anh sang cuc tim, cac chét 6n dinh nhiét,
cac chit xtc tac, cac chat loai bod géc tu do, cdc chit 1am mém déo, cac chét phu
gia dong, va/hodc céc thubc mau tinh hodc cac thubc nhudém tinh (vi dy, cac
thuéc mau hoic thudc nhudm ma khong ddi mau theo anh sang).

Véi mot s6 phuong an, cac ché phdm ma & dé 16p phu trén cing dya trén
(met)acrylat c6 thé dugce tao ra, c6 thé con bao gdm chét xdc tic bam dinh. Chét
xic tdc bam dinh c¢6 thé duoc chon tir, vi duy, organo-silan, nhu

aminoorganosilan, cdc chét bat cip titanat hitu co, cdc chat bat cdp zirconat hitu
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co, va td hop cua chung. Céac vi du vé chét xtic tdc bam dinh, ma c6 thé dugc bao
gdm trong céc ché phdm ma & d6 16p phi trén cing dya trén acrylat c6 thé dugc
tao ra, bao gém, nhung khong gidi han ¢, cac phﬁn bdc 16 & cot 5, dong 52 dén
cot 8, dong 19 cta Béng sang ché Hoa Ky s6 7,410,691 B2, ma phin boc 16 duoc
két hop & day bing cach tham chiéu.

Lép phu trén cung, véi mot sé phwong 4n, bao gdm chit hip thu anh séng
cuc tim va/hodic hop chit ddi mau theo 4nh sang thit hai. Vi mot s6 phuong 4n,
16p phi trén cing bao gdm chit hip thu 4nh sang cyc tim, va khong c¢6 hop chét
ddi mau theo 4nh sang thr hai. V&i mot s6 phuong 4n khéc, 16p pht trén cing
bao gdm ca chit hdp thu 4nh sdng cuc tim va hop chét ddi mau theo 4nh sang tht
hai. Vi mot s6 phuong 4n bd sung, 16p pha trén cling bao gdm hop chit d6i mau
theo 4nh sang thir hai, va khong c6 chit hip thu 4nh sang cyc tim. Chét hép thu
anh sang cuc tim co thé dugc chon tir modt hodc nhidu nhém duge cong nhin
trong linh vyc k¥ thudt nay vé c4c chat hip thu 4nh sdng cyc tim, bao gbm,
nhung khong gidi han ¢: cdc amin bi can tré, ma co thé bao gém, vi du, mdt hodc
nhidu nhém piperidin dugc thé 2,2,6,6-tetrametyl N; benzophenon; va/hodc cac
benzotriazol. Chit hip thu 4nh sdng cuc tim thudng c6 mit trong it nhét lugng
httu hiéu, nhu tu 0,1 dén 10 phén tram theo trong lugng, hodc 0,2 dén 5 phén
trdm theo trong luong, hodc tur 0,3 dén 3 phﬁn trim theo trong lugng, trén co s&

tdng trong lugng rén cia ché phdm pht ma & d6 16p phu trén cing duge diéu ché.

Hop chit ddi mau theo anh sang th hai c6 thé, trong mot sb phuong an,
duoc chon tr naphtopyran dung hop indeno, naphto[1,2-b]pyran, naphto[2,1-
b]pyran, spirofloeno[1,2-b]pyran, phenanthropyran, quinolinopyran,
floanthenopyran, spiropyran, benzoxazin, naphtoxazin,
spiro(indolin)naphtoxazin, spiro(indolin)pyridobenzoxazin,
spiro(indolin)ﬂoanthenbxazin, spiro(indolin)quinoxazin,  fulgit,  fulgimit,

diarylethen, diarylalkylethen, diarylalkenylethen, hop chét d6i mau theo 4nh sing
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nghich dao v& nhiét, va hop chit ¢6i mau theo 4nh sdng khong nghich dao vé

nhiét, va hon hop ciia chung.

Hop chét d6i mau theo 4nh séng thir hai ctia 16p phu trén cung, vi mot s6
phuong 4n, c6 thé lién két cong hoa tri v&i nén, nhu nén hitu co, cta 16p phi trén
cing. V&i mot sé phuong 4n, hop chit ddi mau theo anh sang tht hai c6 thé bao
gdm mot hoic nhiéu nhém phan tng, nhu mot hodc nhiéu nhém cé thé polyme
héa. Vi mot sb phuong 4n, hop chat d6i mau theo 4nh sang thit hai c6 thé bao
gdm it nhdt mot nhoém chirc ma c6 kha ning tao ra lién két cong hoéa tri véi nhém
chitc khdc, nhu it nhat mot nhém cé thé polyme héa, nhu it nhit mot nhém thé
polyalkoxylat héa tir 1 dén 50 don vi alkoxy trén mdi nhém thé ma duoc thit nat

(hoidc két thiic) vi nhom cé thé polyme hoa.

Hop chét d6i mau theo 4nh sang thtr hai, theo mot s6 phuong 4n bd sung,
bao gdm it nhit mdt monome vong dugc mé vong. Cac vi du vé& cac monome
vong dugc md vong bao gdm, nhung khong gisi han &, este vong, carbonat vong,
ete vong, va siloxan vong. Cu thé hon céc vi du vé cdc monome vong dugc mé

vong bao gdm, nhung khong giéi han &, e-caprolacton va 6-valerolacton.

Céc hop chit dbi mau theo 4nh sdng ma bao gdm it nhit mot monome
vong dugc md vong, ma & d6 hop chit ddi mau theo 4nh sang thi hai c6 thé dugc
chon, bao gém, nhung khong gidi han &, cac phén boc 10 & cot 2, dong 32 dén cot
6, dong 60 cua Béng sang ché Hoa Ky s 7,465,415 B2, ma phén bdc 10 duogc két
hop & ddy bing cach tham chiéu. Cu thé hon céc vi du v& cac hop chit d6i mau
theo anh sang co it nhit mot monome dugc md vong lién két cong hoéa tri & do,
ma & do hop chit ddi mau theo 4nh sang thu hai c6 thé dugc chon, bao gém,
nhung khdng gidi han &, céc phan bdc 1§ & cac cot 86 dén 103, va dugc bidu hién
bang cong thirc 17 dén 28 cia Bing sang ché Hoa Ky s 7,465,415 B2, ma phan

boc 16 duoc két hop & day bing cach tham chiéu.

Céc vi du vé cdc monome vong dugc mé vong ma c6 thé dugce st dung deé

tao ra cic hop chat d6i mau theo anh sang c6 it nhat mdt monome dugc mo vong
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lién két cong hoéa tri & d6, ma & d6 hop chit d6i mau theo 4nh sang thit hai c6 thé
duogc chon, bao gém, nhung khoéng gidi han &, cac phz‘?tn bdc 10 & c¢ot 10, dong 43
dén cot 12, dong 26 cua Bing séng ché Hoa Ky s6 7,465,415 B2, ma phan boc 19
dugc két hop & day bing cach tham chiéu. Cac vi du v& cac chit khoi mao dbi
mau theo anh sdng ma cé thé dugc phan tmg v6i cdc monome vong duge md
vong nhu vdy dé tao ra céc hop chit dbi mau theo 4nh séng c6 it nhat mot
monome dugc mé vong lién két cOng hoéa tri & d6, ma & do6 hop chit dbi mau
theo anh sang th{r hai c6 thé duoc chon, bao gdm, nhung khong giéi han &, cic
phin boc 16 trong Bang 1 & cac cot 14 dén 59 cua Bing sang ché Hoa Ky sb

7,465,415 B2, ma phin boc 16 duoc két hop & day bang cach tham chiéu.

Cu thé hon céc vi du vé cdc chét khoi mao d6i mau theo 4nh sdng ma cé
thé duoc phan tng véi cac monome vong duge mé vong (bao gdm, nhung khong
giGi han &, este vong, carbonat vong, ete vong, va/hodc siloxan vong nhu duoc
thdo luan & trén) nhu vay dé tao ra céc hop chit d6i mau theo anh sang co it nhét
mot monome dugc md vong li€n két cong hoa tri & d6, ma & doé hop chét d6i mau
theo 4nh sang tht hai cia 16p phu trén cing c6 thé dugc chon, bao gbm, nhung

khong giéi han &, cac hop chét sau:

(TC-1) 3,3-di(4-metoxyphenyl)- 5-metoxycarbonyl-6-phenyl-8,9-dimetoxy-2H-
naphto[1,2-b]pyran;

(TC-2) 3,3-di(4-metoxyphenyl)- 5-metoxycarbonyl-6-(4-metoxyphenyl) -2H-
naphto[1,2-b]pyran;

(TC-3) 3-(4-(2-hydroxyetoxy)phenyl)-3-(4-flophenyl)- 5-metoxycarbonyl-6-(4-
metoxyphenyl) -2H-naphto[1,2-b]pyran;

(TC-4) 3-phenyl-3-(4-ctoxyphenyl)-6-metoxy- S-metoxycarbonyl -2H-naphto[l,2-
b]pyran;

(TC-5) 3-(4-metoxyphenyl)-3-(4-flophenyl)-7-metyl -  S-metoxycarbonyl -2H-
naphto[1,2-b]pyran;

-97-



26662

(TC-6) 3-phenyl-3-(4-(2-hydroxyetoxy)phenyl)-6-metoxy-13,13-dimetyl-3H,13H-
indeno[2',3": 3,4]naphto[1,2-b]pyran

(TC-7) 3-phenyl-3-(4-metoxyphenyl)-6-metoxy-13-(2-hydroxyetyl)- 3H,13H-
indeno[2',3": 3,4]naphto[ 1,2-b]pyran;

(TC-8) 3-phenyl-3-(4-morpholinophenyl)-6,7-dimetoxy-13-hydroxymetyl-13-(2-
hydroxyetyl)- 3H,13H-indeno[2',3": 3,4]naphto[1,2-b]pyran;

(TC-9) 2,2-diphenyl-5-(2,3-dihydroxy)propoxycarbonyl-8-metyl-2H-naphto[1,2-
b]pyran;

(TC-10) 2-(4-(2-(2-hydroxyetoxy)etoxy)etoxy)phenyl)-2-phenyl-5-metoxycarbonyl-6-
metyl-9-metoxy-2H-naphto[ 1,2-b]pyran;

(TC-11) 2,2-diphenyl-5-(2-(2-hydroxyetoxy)etoxyoarbonyl)-8-metyl-2H-
naphto[1,- 2-b]pyran;

(TC-12) 2,2-di(4-metoxyphenyl)-5-(2-(2-(2-hydroxyetoxy)etoxy)etoxycarbonyl)-
6-phenyl-2H-naphto[1,2-b]pyran;

1
(TC-13) 3,3-di(4-metoxyphenyl)-6-morpholino-3H-naphto[2,1-b]pyran;
(TC-14) 3,3-di(4-metoxyphenyl)-6-phenyl-3H-naphto[2,1-b]pyran;

(TC-15) 3,3-diphenyl-5-hydroxy-6-(2-hydroxyphenyl)-3H-naphto[2,1-b]pyran; va cac

t0 hop cua hai hodc nhiéu cua chung.

Céc vat dung d6i mau theo anh sing theo séng ché c6 thé bao gdm, véi
mot sb phuong 4n, 16p sép xép thing hang ma dugce dit gitta 16p 16t va 16p ludng
sc d6i mau theo anh sang. V6i sy tham chiéu dén FIG.1 vat dung di mau theo
4nh sang 2 bao gdém 16p sip xép thing hang 50 ma dugc dit gitta 16p 16t 14 va
16p ludong sic d6i mau theo 4nh sdng 17. Lép sép xép thing hang ciing c6 thé
duogc dé cap dén & day nhu dung cu dinh huéng. Hop chét ludng sdc d6i mau

theo 4nh sdng cta 16p ludng sdc d6i mau theo &nh sdng coé thé dugc sdp x€p
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thing hang it nhat theo phin bing cach twong tac véi 16p sip xép thing hang nim
dudi.

Nhu dugc st dung trong ban mé ta ndy, thudt ngit “I6p sip xép thing
hang” c6 nghia 1a 16p ma cé thé tao diu kién thuln lgi cho viéc dinh vi ciia mot
hoiic nhiéu két cu khac ma dugc tiép xuc, truc tiép va/hodc gidn tiép, voi it nhat
mot phin cua chiing. Nhu dugc sir dung trong ban md ta nay, thuat ngit “sip xép”
c6 nghia 12 mang téi vi tri hodc su sip dat thich hop, nhu sép xép thing hang véi
két cAu hoic vat liéu khac, hoic bang mot sd luc hodc hidu quéa khic. Do d6, nhu
duoc sir dung trong ban mo ta nay, thuat ngir “sép xép” gdm ca cac phuong phap
tiép xtc dé sép xép vat liéu, nhu bang cach sip xép thing hang vai két ciu hoic
vat liéu khéc, va cac phuong phap khong tiép xtic dé sép xép vat liéu, nhu bing
cach tiép xuc voi ngoai luc hodc hiéu qua. Thuit ngit sip xép ciing gdbm céc td

hop ctia cac phuong phap tiép xtc va khong tiép xtc.

Vi du, hop chit ludng sic ddi mau theo anh sang ma dugc sip xép thing
hang it nhét theo phin bing su twong tic voi 16p sip xép thing hang c6 thé duoc
sép xép thing hang it nhit theo phin sao cho truc dai ciia hop chéit ludng sic ddi
mau theo 4nh séng & trang thai duoc kich hoat vé co ban 13 song song vdi it nhat
huéng chung thir nhét cia 16p sép xép thang hang. Vi mot sd phwong 4n, hop
chét ludng sic ddi mau theo 4nh sdng ma duoc sip xép thing hang it nhat theo
phén bang sy tuong tac v6i 16p sip xép thing hang 1a quy dinh gi6i han cho hoic
phan tng v&i 16p sip xép thing hang. Nhu duge st dung trong ban mo ta ndy véi
su tham chiéu dén su sép xép hoéc su sép xép théng hang cta vat li€u hodc két
cAu, thuat ngit “huéng chung” ding dé chi su sép dit hodc dinh huéng ndi bat
cua vat liéu, hop chét hodc két cdu. Ngoai ra, s& dugc danh gia cao bdi ngudi cé
trinh d¢ trung binh trong linh vuc k¥ thuét nay ring vat liéu, hop chit hoic két
cAu c6 thé c6 huéng chung mic di cé mot sd thay dbi trong sy sip dat cia vat
li€u, hop chét hoic két cdu, voi didu kién 13 vat liéu, hop chét hoic két ciu co it

nhét mot su sép dat ndi bat.
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Lép sép xép thing hang c6 thé, véi mot sé phuwong an, c6 it nhat hudéng
chung tht nhét. Vi dy, 16p sip xép thing hang c6 thé bao gdm ving dugc sip xép
thit nhit c6 huéng chung thi nhit va it nhit mét ving dugc sép xép thi hai lién
ké ving dugc sip xép thir nhit c6 huéng chung tht hai ma 13 khic véi hudng
chung thtr nhét. Ngoai ra, 16p sép xép thing hang c6 thé c6 nhidu ving, mbi ving
trong s6 ching c6 huéng chung ma 1a gidng hodc khac véi cac ving con lai nhu
vay dé tao ra mau hinh hoic kiéu ding mong mudn. Lép sép xép thing hang c6
thé bao gdm, vi du, 16p phi bao gdm mdi trudng sip xép thing hang duoc sip
xép it nhét theo phan, tim polyme dugc sip xép it nhit theo phan, bé mit dugc

x1r ly it nhét theo phin, mang Langmuir-Blodgett, va tb hop ciia chung.

L&p sip xép thing hang c6 thé bao gdm, v&i mot sé phuong 4n, 16p phu
ma bao gdm mdi trudng sép xép thing hang dugc sép xép it nhét theo phin. Cac
vi du vé phuong tién sép xép thing hang thich hgp ma c6 thé duoc sir dung két
hop véi 16p sdp xép thing hang bao gdm, nhung khéng giéi han &, cac vt liéu
dinh huéng quang hoc, cac vat li€u dinh hudng co xat, va céc vat li€u tinh thé
l6ng. Cac phuong phap sép xép it nhat mo6t phan cia moi truong sip xép thing

hang dugc md ta chi tiét hon & duéi day.

Moi trudng sip xép thing hang cia 16p sip xép thing hang co thé 1a vat
ligu tinh thé 16ng, va 16p sip xép thang hang c6 thé duoc dé cap dén nhu 16p sép
xép thing hang tinh thé 16ng. Céc vat liéu tinh thé 16ng, béi vi két cdu cua ching,
thuong c6 kha ning dugc sip xép hoic sép xép thing hang nhu vay dé c6 duoc
huéng chung. Ddc biét hon, bdi vi cdc phén ti tinh thé 1éng cb céac két ciu dang
que hoic dang dia, truc dai rén, va ludng cuc manh, cic phén tir tinh thé 1ong c6
thé dugc sip xép hoic sip xép thing hang bing su tuong tic with ngoai luc hoic
két cAu khac sao cho truc dai cua cac phén ttr ¢6 dugc su dinh huéng ma thudong
13 song song v&i truc chung. Vi du, c6 thé sip xép thing hang cic phan tir clia vat
liéu tinh thé 16ng v&i tir truong, dién trudong, buc xa héng ngoai dugc phan cuc

tuyén tinh, birc xa cyc tim duoc phan cuc tuyén tinh, birc xa nhin tha”’ly duoc dugce
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phén cuc tuyén tinh, hoic luc cit. Ciing c6 thé sip xép thing hang céc phan tir
tinh thé 1dng véi bé mat duoc dinh huéng. Vi duy, cdc phén it tinh thé 16ng c6 thé
duoc phu 18n bé mit ma da dugce dinh huéng, vi du bing cac phuong phép co xat,
tao ranh, hodc sép xép thing hang anh, va sau d6 1a sép xép thdng hang sao cho
truc dai cia mdi trong sb cac phan tir tinh thé 16ng c6 dugce sy dinh huéng ma
thuong 13 song song véi hudng chung cua sy dinh hudng cia bé mit. Cac vi du
v& céc vat lidu tinh thé 16ng thich hop dé sit dung nhu phuong tién sip xép thing
hang bao gdm, nhung khong giéi han &, cdc polyme tinh thé 16ng, cac tién
polyme tinh thé 16ng, cdc monome tinh thé 16ng, va cdc mesogen tinh thé 16ng.
Nhu dugce st dung trong ban md ta nay, thuat ngit “tién polyme” c6 nghia la cac

vat liéu dugc polyme hoa theo phan.

Céc loai ctiia c4c monome tinh thé 16ng ma thich hgp dé st dung trong su
tiép hop véi 16p sip xép thing hang bao gbém, nhung khong giéi han &, cic
monome tinh thé 1éng don chic ciing nhu cdc monome tinh thé 16ng da chiec.
Céac monome tinh thé 1ong co thé, v6i mot s phuong an, dugc chon tur cac
monome tinh thé 16ng c6 thé lién két chéo, nhu cdc monome tinh thé 1ong c6 thé
lién két chéo anh. Nhu dugc st dung trong ban mo ta nay, thudt ngit “cé thé lién
két chéo anh” c6 nghia 13 vat liéu, nhu monome, tién polyme ho#ic polyme, ma c6
thé duoc lién két chéo trén su tiép xUc v4i bire xa quang héa. Vi dy, cdc monome
tinh thé 16ng c6 thé lién két chéo anh bao gdm, nhung khéng giéi han &, cac
monome tinh thé 16ng ma c6 thé lién két chéo trén sy tiép xtic voi blrc xa cuc tim
va/hodc bic xa nhin théy duoc, hodc cung v6i hodc khong cung vdi viée sit dung

cc chét khoi mao polyme héa.

Céc vi du v& cac monome tinh thé 16ng co thé lién két chéo, ma co thé
dugc bao gdm trong 16p sép xép thing hang, bao gdm, nhung khong gi6i han ¢,
c4c monome tinh thé 16ng c6 cdc nhém chirc chon tir acrylat, metacrylat, allyl,
allyl ete, alkyn, amino, anhydrit, epoxit, hydroxit, isoxyanat, isoxyanat phong bé,

siloxan, thioxyanat, thiol, urea, vinyl, vinyl ete va cac hén hgp pha trdn cia
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ching. Céac vi du vé c4c monome tinh thé long c6 thé lién két chéo anh, ma co
thé dugc bao gdm trong 16p sdp xép thing hang, bao gdm, nhung khong giéi han
&, cac monome tinh thé 1éng c6 cdc nhém chire chon tr cdc acrylat, metacrylat,

alkyn, epoxit, thiol, va c4c hdn hop pha tron cia ching.

Céac polyme tinh thé 1éng va cac tién polyme, ma cé thé dugc bao gdm
trong 16p sép xép thing hang, bao gdm, nhung khong giéi han &, cac polyme tinh
thé 16ng mach chinh va céc tién polyme mach chinh va cac polyme tinh thé long
mach phu va céc tién polyme mach phy. Péi voi cac polyme tinh thé 16ng mach
chinh va céc tién polyme mach chinh, cAc mesogen tinh thé long dang' que hodc
dang dia chu yéu dugc dit truc chinh polyme. Déi voi cac polyme tinh thé 1ong
mach phu va céc tién polyme mach phy, cdc mesogen tinh thé l1éng dang que
hodc dang dia cha yéu dugc dit trong cic chudi phu cia polyme. Ngoai ra,
polyme tinh thé 16ng hoic tién polyme c6 thé 1a c6 thé lién két chéo, va con cé
thé 14 c6 thé lién két chéo anh.

Céc vi du v& céc polyme tinh thé 16ng va cic tién polyme, ma cé thé duoc
bao gdm trong 16p sip xép thing hang, bao gdm, nhung khong giéi han &, céc
polyme va céc tién polyme mach chinh va mach phy c6 cidc nhém chirc chon tir
cac acrylat, metacrylat, allyl, allyl ete, alkyn, amino, anhydrit, epoxit, hydroxit,
cac isoxyanat, isoxyanat phong bé, siloxan, thioxyanat, thiol, urea, vinyl, vinyl
ete, va cac hdn hop pha tron cua ching. Céc vi du vé c4c polyme tinh thé long va
céc tién polyme c6 thé lién két chéo anh, ma cé thé dugc bao gdm trong 16p sip
xép thing hang, bao gdm, nhung khong gi6éi han &, cac polyme va céc tién
polyme c6 cac nhém chirc chon tir acrylat, metacrylat, alkyn, epoxit, thiol, va cac
hdn hop pha tron cta chung.

Céc mesogen tinh thé 1ong, ma c6 thé dugc bao gbém trong 16p sip xép
thing hang, bao gdm, nhung khong giéi han &, cdc mesogen tinh thé 1éng c6 tinh
huéng nhiét va cdc mesogen tinh thé 16ng dé tan. Cac loai bd sung cia cac

mesogen tinh thé long, ma cé thé duoc bao gdm trong 16p sép xép thing hang,
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bao gdm, nhung khong giéi han &, cac mesogen tinh thé long dang cot (hoidc

dang que) va cac mesogen tinh thé 1dng hinh dia (hoic dang dia).

Céc vi du v& cac vat lidu dinh huéng quang hoc, ma cé thé duogc bao gém
trong 16p sép xép thing hang, bao gdm, nhung khong gidi han &, cdc mang
polyme dinh huéng quang hoc. Céc vi du cu thé hon vé cac mang polyme dinh
huéng quang hoc bao gdm, nhung khéng giéi han &, cac din xuét azobenzen, céc
din xuét axit xinnamic, cdc din xuét coumarin, cdc din xuét axit ferulic, va cac
polymit. V&i mot s& phuwong én, 16p sép xép thing hang c6 thé bao gdbm mang
polyme dinh huéng quang hoc dugc sip xép it nhit theo phin chon tir cic din
xuét azobenzen, cidc din xuit axit xinnamic, cic dan xuét coumarin, cac dan xudt
axit ferulic, va/hodic cac polymit. Cac vi du vé cdc din xuét axit xinnamic, ma c6
thé dugc bao gdm trong 16p sép xép thing hang, bao gdm, nhung khong gi6i han

0, polyvinyl xinnamat va polyvinyl este clia axit parametoxyxinnamic.

Nhu duoc stt dung trong ban mé ta nay, thuét ngit “vat li€u dinh hudng co
x4t” c6 nghia 13 vat liéu ma c6 thé dugc sip xép it nhét theo phan bing cach co
x4t it nhdt mot phin cua bé mat cia vat lidu véi vat lieu cé két cdu thich hop
khéac. Vi dy, vat liéu dinh hudéng co xat co thé duoc co xat 16p vai co két ciu
thich hgp hodc chdi nhung. Céc vi du vé céc vat liu dinh huéng co xat, ma cé
thé dugc bao gdm trong 16p sép xép thing hang, bao gdm, nhung khong giéi han
&, (poly)imit, (poly)siloxan, (poly)acrylat, va (poly)coumarin. Véi mot s6
phuong an, 16p sép xép thang hang c6 thé bao gdm polymit, va 16p sép xép thing
hang c6 thé duoc co x4t vé6i 16p nhung hoidc 16p vii bong véi it nhit mot phan

ctia bé mit cua 16p sép xép thing hang it nhét dugc sip xép theo phan.

Véi mdt sb phuong 4n, 16p sip xép thing hang c6 thé bao gdm tdm polyme
dugc sip xép it nhat theo phin. Vi dy, tim rugu polyvinyl cé thé duoc sép xép it
nhét theo phan bing cach tAm kéo dai (ching han, kéo dai don truc), va sau d6
tAm dugc kéo gidn c6 thé dugc lién két vé6i it nhat mot phén ciia bé mit cua chit

nén quang hoc dé tao ra dung cy dinh huéng. Theo cich khéc, tAm polyme dugc
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sép xép c6 thé dugc thuc hién biang phuong phap ma it nhét theo phin sép xép
cac chudi polyme trong subt qua trinh diéu ché, vi du, bing cich ép dun. Ngoai
ra, tim polyme dugc sép xép it nhét theo phin c6 thé dugc tao ra bing cach dic
hodic mit khac tao ra tim cia vat liéu tinh thé léong va tiép theo it nhét sép xép
theo phén tAm d6 vi du, nhung tiép xic tAm v6i tir trudng, dién truong, va/hodc
luc cét. Hon nita, tAm polyme dugc sép xép it nhét theo phin c6 thé duge thuc
hién st dung cdc phuong phap dinh hudéng quang hoc. Vi dy, tAm cta vat lidu
dinh huéng quang hoc c6 thé dugc tao ra, vi du bing cich duc, va tiép theo dugc
sép xép it nhAt mot phin bing cach tiép xic véi blrc xa cuc tim duge phén cuc

tuyén tinh.

Lép sép xép thing hang cia cac vat dung dbi mau theo 4nh sang theo sang
ché c6 thé bao gdm bé mit dugc xtt 1y it nhét theo phan. Nhu dugc st dung trong
ban mo ta nay, thuat ngir “bé mit duoc xir 1y” ding dé chi it nhat mot phan cia
bé& mit ma dugc thay ddi vé vat chit dé tao thanh it nhit mot ving dugc sép xép
trén it nhat mot phén cua bé mit. Cac vi du vé cdc bé mat duge xir ly bao gém,
nhung khong gidi han &, cac bé mit duge co x4at, cac bé mit dugc khéc #n mon,
va c4c bé mit dugc dap ndi. Ngoai ra, cac bé mat duge xt 1y cb thé dugc tao
mau, vi du stta dung quy trinh in 4nh lito hodc giao thao. Vi mét sb phuong én,
b& mit cua 16p sip xép thing hang c6 thé 13 bé mit duge xt ly duge chon tir, vi
du, cac bé mit dugc khéc #n mon héa hoc, cic bé mit duoc khic #n mon plasma,
c4c bé mit duge khic an mon nano (nhu céc bé mit khic dn mon st dung kinh
hién vi xuyén hdm quét hoic kinh hién vi nguyén tir), céc bé mit dugc khic dn

mon laze, va’hodc cac bé mat dugc khac an mon chum tia dién tur.

Theo mot sb phuong an, khi 16p sip xép thing hang bao gdbm bé mit dugc
xtr 1y, bé mat duoc xir Iy ¢6 thé dugce tao ra bing cach két tia mudi kim loai (nhu
a oxit kim loai hoéc florua kim loai) trén it nhat mot phén ciia bé mit (chang han,
b& mat caa chinh 16p sip xép thing hang, hodc bé& mat cua 16p 16t), va tiép theo

khéc an mon két tua dé tao ra bé mit duge xir ly. Cc phuong phap di duge cong
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nhén trong linh vuc k§ thuat ndy dé két tia mudi kim loai bao gdm, nhung khong
gi6i han &, két tua bay hoi plasma, két tua bay hoi héa hoc, va phun xa. Su khic
in mon c6 thé dugc thuc hién theo cac phuong phap dad dugc cong nhén trong

linh vyc k¥ thuit ndy, nhu cac phuong phap dugc mo ta trudc & day.

Nhu dugc st dung trong ban mo ta nay, thuit nglt “cdc mang Langmuir-
Blodgett” c6 nghia 1a mot hodc nhidu mang phén tir dugc sip xép it nhét theo
pha‘“m trén bé mit. Cac mang Langmuir-Blodgett co thé duoc tao ra, vi du, b'fmg
cach nhung chét nén vao chit long mot hodc nhiéu 14n sao cho né it nhat duogc
phu theo phin bing cach mang phan tir va sau d6 loai bo chét nén tir chit 16ng,
do strc cing bé mit twong quan cua chét 16ng va chit nén, cc phén tir cia mang
phan tir dugc sip xép it nhét theo phan trong gin nhu 1a mot (hodc don) huéng
chung. Nhu dugc st dung trong ban mé ta nay, thuat ngt mang phan tt dung dé
chi cdc mang phén tir don (vi du, céc 16p don) ciing nhu cdc mang bao gdm nhiéu

hon mdt 16p don.

Cac vat dung ddi mau theo anh sang theo sang ché ¢6 thé, voi mot sd
phuong 4n, con bao gdm vét lidu chuyén sip xép thing hang dit gitta 16p sép xép
thing hang va 16p ludng sic d6i mau theo 4nh sing. Vit liéu chuyén sip xép
thing hang c6é thé duogc sip xép thing hang bang sy tuwong tic vé6i l6p sép xép
thing hang, va do dé hop chit ludng sic d6i mau theo anh sang c6 thé dugc sip
x8p thing hang bang cach twong tac v6i vat liéu chuyén sip xép thang hang. Vat
liéu chuyén sép xép théng hang c6 thé, véi mot sb phuong én, tao diéu kién thuan
loi cho su lan truyén hodc chuyén vi tri hodc su sdp xép thich hop tir 16p sép xép
thing hang dén hop chét ludng sic d6i mau theo 4nh séng cua 16p ludng sic dbi
mau theo anh sang.

Cac vi du v& cdc vat liéu chuyén sip xép thing hang bao gdm, nhung
khong gidi han &, cac vat lidu tinh thé long dugc mod ta & néu trong sy két ndi véi
phuong tién sép xép thang hang dugc bdc 16 trong ban mo ta nay. C6 thé sip xép

théng hang cac phéan tir cia vt liéu tinh thé 16ng voi bé mit dugce dinh huéng. Vi
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du, vat lidu tinh th8 16ng c6 thé dugc phu 1én bé mit ma d3 dwgc dinh hudéng va
sau d6 sip xép thing hang sao cho truc dai cla cac phan ti tinh thé 16ng chép
nhéan sy dinh huéng ma nhin chung song song v&i huéng chung tuong ty cua sy
dinh hudng cta bé mit. Vat ligu tinh thé 1ong cua vat liéu chuyén sip xép thing
hang c6 thé dugc sép xép it nhét theo phin bing cich sép xép thing hang véi 16p
sép xép thing hang, sao cho truc dai cla cdc phén tir cta vat ligu tinh thé long
nhin chung song song véi, vi dy, huéng chung thu nhét cua dung cy dinh huéng.
Theo cach nay, hudng chung cta 16p sép xép thing hang c6 thé dwoc chuyén dén
vat liéu tinh thé 16ng, ma khi dén lugt c6 thé chuyén huéng chung dén két ciu
hoic vat lidu khac. Ngoai ra, néu 16p sip xép thing hang bao gdm nhiéu ving c6
cdc huéng chung ma cung nhau tao ra kiéu dang ho#c miu hinh, ma kiéu dang
hodc mAu hinh ¢6 thé duoc chuyén dén vat ligu tinh thé 16ng bang cach sip xép
thing hang vat liéu tinh thé 16ng voi cac vung khic nhau cia 16p sip xép thing
hang. Ngoai ra, mdc du khong dugc yéu ciu, theo cac phuong 4n khong gidi han
khac nhau dugce bdc 1§ trong ban mo ta nay, it nhét mot phén cua vt liéu tinh thé
long cua vit liéu chuyén sép xép thing hang c6 thé dugc tiép xuc véi it nhét mot,
tr truong, dién trudng, buc xa hdng ngoai dugc phan cuc tuyén tinh, birc xa cuc
tim dugc phan cuc tuyén tinh, va birc xa nhin thdy dugc dugc phan cyc tuyén
tinh trong khi duoc sip xép thing hang it nhét theo phan véi it nh4t mot phén ctia

16p sép xép thing hang.

Cac vat dung d6i mau theo 4nh séng theo sang ché c6 thé, v6i mot sb
phuong an, bao gdm 16p phu ctrng ma ndm trén 1ép phu trén cing. Vi sy tham
chiéu dén FIG. 1, vat dung d6i mau theo 4nh sang 2 bao gdm 16p phi cing 53 ma
nam trén 16p phu trén cing 20. Lép phi cing co6 thé bao gdm lép don hoic cac

16p phtrec.

Lép phi ciing ¢6 thé duge chon tir cac 16p phli chong mai mon bao gdém
organo silan, cdc 16p phu chong mai mon bao gom cdc mang méng dua trén

acrylat dugc héa rin bang buc xa, cac 16p phi chong mai mon dya trén cac vat
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liéu v6 co nhu silica, titania va/hodc zirconia, cac 16p phu chéng mai mon hitu co
ctia loai ,a c6 thé hoa rin nhd 4nh sang cyc tim, 16p pht ngan oxy, 16p phu chin
UV, va tb hogp cia chiing. Vi mot s6 phuong 4n, 16p phu cimg c6 thé bao gébm
16p phu thir nhit ciia mang méng dya trén acrylat dugc hoa rin bing buc xa va
16p phu thir hai bao gdm organo-silan. Céc vi du khong gi6i han v& cac san phim
phu cing dugc ban trén thi truong bao gdm céc 16p phu SILVUE® 124 va HI-
GARD®, c6 sin tir SDC Coatings, Inc. va PPG Industries, Inc., m{t cdch twong
ung.

Lép pht cirng c6 thé dugce chon tr cdc vat liéu phu cimg duge cong nhan
trong linh vyc k¥ thudt ndy, nhu cic 16p phu chéng mai mon organo-silan. Cac
16p pht chdng mai mon organo-silan, thudng duge dé c4p dén nhu cic 16p phu
cing hodc cac 16p phi cing trén co sé silicon, dd dugc biét dén rong rdi trong
linh vuc k¥ thuit nay, va dugc ban san trén thi trudong tr cdc nha diéu ché khac
nhau, nhu SDC Coatings, Inc. va PPG Industries, Inc. dugc diéu ché dya trén
Bing sang ché Hoa Ky sb 4,756,973 & cot 5, dong 1-45; va Bing sang ché Hoa
Ky s 5,462,806 & cot 1, dong 58 dén cot 2, dong 8, va ct 3, dong 52 dén cot 5,
dong 50, ma phz‘?tn mo ta boc 10 16p phu ching organo-silan va dugc két hop &
day bing céch tham chiéu. Tham chiéu cling dugc thyc hién dén c4c Bing sang
ché Hoa Ky s6 4,731,264, 5,134,191, 5,231,156 va Cong bd don sang ché quéc té
WO 94/20581 ma phin mo ta vé 16p phli ciing organo-silan, trong d6 phin mo ta
duge két hop & day bang cach tham chiéu. Lép phi ciing ¢6 thé dugc phi bang
cac phuong phap phit nhu dugc md ta & trén ma lién quan dén 16p 16t, nhu phu

xoay.

Cac 16p pha khéc ma co thé duoc st dung dé tao ra 16p phu ctng, bao
gdm, nhung khong giéi han ¢, cac 16p phu cing acrylic da chirc ning, cac 16p
phu cimg trén co s& melamin, cdc 16p phu cimg trén co s& uretan, cac 16p phu
trén co s& alkyd, cdc 16p phu cung trén co sd silica sol hogc céc 16p phu cung

hitu co hoic céc 16p phu cing lai v6 co/hitu co khac.
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Lép phu cimg, v6i mot s6 phuong 4n, duge chon tir cac 16p phu cing loai
organo-silan. Cac 16p pht cing loai organo-silan ma & d6 16p phu cung clia cdc
vat dung d6i mau theo 4nh sing theo sdng ché ¢6 thé dugc chon bao gdm, nhung
khong gidi han &, céc phﬁn boc 10 & cot 24, dong 46 dén cot 28, dong 11 cla
B%mg sang ché Hoa Ky sb 7,465,414 B2, ma ph?m bdc 10 duogc két hop & day

bang cach tham chiéu.

Céac vat dung d6i mau theo 4nh sang theo séng ché c6 thé bao gdm cac 16p
pht bb sung, nhu cic 16p phu chéng phan chiéu. Véi mot sb phuong 4n, 16p phu
chéng phan chiéu c6 thé dugce phu & trén 16p phu cing. Céc vi du vé céc 16p phi
chdng phan chiéu duoc md ta trong Bing sang ché Hoa Ky s6 6,175,450 va Cong
bd don sang ché qudc t& WO 00/33111, c4c phin mo ta duge két hop & day bang

cach tham chi€u.

Theo cac phuong an khéc cua sang ché, cac vat dung ddi mau theo 4nh
sang theo sang ché c6 thé dugc chon tir c4c thanh phan hoic vat dung dung cho
mét, vat dung hodc thanh phn hién thi, ctra s6, guong, vat liéu déng goi nhu boc
co, va cac vt dung hodc thanh phdn pin tinh thé 16ng hoat dong va khong hoat

dong.

Céc vi dy vé& céc thanh phin hodc vt dung dung cho mit bao gbm, nhung
khong gi6i han &, kinh didu chinh khtic xa va kinh khong diéu chinh khuc xa, bao
gdm kinh don trong ho#ic kinh da trong, ma cé thé kinh da trong phan doan hodc
khong phéan doan (nhw, nhung khong giéi han 6, kinh hai trong, kinh ba trong va
kinh da ti€u cu), ciing nhu cac thanh phén khac dugc dung dé diéu chinh khuc xa,
bao vé, hodic nang cao (thdm m§ hoic muc dich khac) tAm nhin, bao gbm ma
khong gi6i han, kinh 4p trong, kinh trong mit, kinh khuéch dai, va kinh bao vé

hodc tAm kinh che mit.

Céc vi du v& céc thiét bi, thanh phan va vat dung hién thi bao gdbm, nhung
khong gidi han &, man chiéu, man hinh, va thiét bi an ninh, bao gdm ma khong

gi6i han, ky hi€u an ninh va dau hi¢u xac nhén.
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Cac vi du vé clra s0 bao gom, nhung khong gidi han &, kinh trong sudt

dung cho 6 t6 va may bay, kinh loc, ctra chdp, va bd ngit mach quang hoc.

V6i mot sé phuong an, vat dung dbi mau theo 4nh sang c6 thé 1a thiét bi an
ninh. Céc vi du vé& thiét bi an ninh bao gdm, nhung khong gi6i han &, ky hiéu an
ninh va diu hiéu x4c nhan ma lién két vé6i it nhit mat phz‘?ln cuia chit nén, nhu: thé
truy cép va di qua, chéng han, vé, huy hiéu, thé dinh danh hodc thé thanh vién,
thé ghi ng, v.v..; dung cu c6 thé luu thong va dung cu khéng thé luu thong ching
han, dy thdo, ngéan phiéu, lién két, luu y, ching nhén cua két tua, ching nhén cb
phiéu, v.v..; tai lidu cua chinh phu, ching han, tién t&, bin quyén, thé dinh danh,
thé phuc loi, thi thuc, hd chiéu, ching nhén chinh thirc, chting thu v.v..; cac mait
hang tiéu dung, ching han, phan mém, dia compac (“compact discs - CDs”), dia
video s (“digital-video disc - DVDs”), céac thiét bi dung cu, dd dién tr dan dung,
cac médt hang thé thao, 6 td, v.v..; thé tin dung; va thé hang hoéa, nhan hang va
bao goi.

V6i cac phuong an khéc, ky hiéu an ninh c6 thé dugc lién két v6i it nhét
mot pﬁén ctia chit nén chon tir chit nén trong sudt va chat nén phan chiéu. Theo
cach khac, theo cdc phuong 4n khac trong d6 chét nén phan chiéu dugc yéu cau,
néu chit nén khong phan chiéu hodc phan chiéu khéng du d6i voi viéc pht du
dinh, du tién vat liéu phan chiéu c6 thé duoc pha 1én it nhit mot phan cia chit
nén trude khi ddu hiéu an ninh duge phu 1én trén d6. Vi duy, 16p phit nhdém phéan
chiéu c6 thé duoc pha Ién it nhét mot phén clia chit nén trude khi tao ra ky hiéu
an ninh trén d6. Ngoai ra hodc theo cach khéc, ky hi¢u an ninh ¢6 thé duoc lién
két v6i it nhat mot phén cia chét nén chon tir chét nén khong dugc nhudm mau,
chét nén dugc nhudm mau, chit nén ddi mau theo 4nh sing, chét nén ddi mau
theo anh sdng dugc nhudm mau, cac chét nén phan cuc tuyén tinh, cdc chit nén

phén cyc tuin hoan, va cac chat nén phan cyc elip.

Ngoai ra, thi€t bi an ninh theo cic phuong an dugc dé cip dén & trén co

thé con bao gdm mét hodc nhiéu 16p phi hosic mang hoic tAm khac dé tao ra ky
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hiéu an ninh phan chiéu da 16p v6i céc ddc tinh phu thudc gbéc nhin, nhu mo ta

trong Bing sang ché Hoa Ky sb 6,641,874.

Séng ché dugc md ta cu thé hon trong céc vi du sau diy, ma dugc dy dinh
chi @ minh hoa, do nhidu thay ddi va cai bién & day s& trd nén rd rang dbi véi
ngudi ¢6 trinh dd trung binh trong linh vyc k¥ thuit nay. Trir khi ¢6 quy dinh

khéc di, tit ca cac phén va tit ca ty 1¢ phan trim déu tinh theo trong lugng.
Vi du thyce hién siang ché

Phin 1 md ta viéc didu ché cia dang phdi ché 16p 16t (16p 16t layer
formulation - PLF). Phin 2 mé ta viéc diéu ché ctia dang phbi ché sép xép thing
hang tinh thé 16ng (liquid crystal alignment formulation - LCAF). Phén 3 mo ta
viéc didu ché cua dang phdi ché 16p phu (coating layer formulation - CLF). Phin
4 mod ta viéc didu ché cua dang phdi ché 16p phu trén cung (topcoat layer
formulation - TLF). Phin 5 m6 t4 c4c quy trinh st dung dé didu ché chat nén va
viéc chdng ciia cac 16p pht dugce liét ké trong Bang 1. Phin 6 mé ta céc thir
nghiém tién hanh d6i mau theo 4nh sang bao gbm ty 1& hap thu va do danh ung
quang hoc béo céo trong Bang 1 dbi v&i cac Vi du so sanh (Comparative Vi duy -
CE) tir 1 dén 4 va céc Vidu tir 1 dén 4.

Phin 1 — Diéu ché PLF

Céc vat lidu dugc bd sung vao trong thung chira thich hgp dugc trang bi

thanh khuéy tr & cac lugng dugce néu ro:
Polyacrylat polyol (14,69 g) (Ché phdm D ctia Vi du 1 trong Bing séang ché Hoa
Ky sb 6,187,444, ma phan md ta polyol dugc két hop & d4y bang cach tham
chibu, ngoai trir trong Lan nap 2, styren dugc thay thé bing metyl metacrylat va
0,5 % theo trong lugng, dua trén tdng trong lugng monome, cua triphenyl

phosphit dugc bd sung);

Polyalkylencarbonat diol (36,70 g) POLYMEG® 1000 tir Great Lakes Chemical
Corp;

-110-



26662

DESMODUR® PL 340 (48,23 g) tir Bayer Marterial Science;
TRIXENE® BI 7960 (34,39 g) tir Baxenden;

Polydimetylsiloxan dugc bién dbi polyete (0,08 g) BYK®-333 tir BYK-Chemie,
USA;

Chét xtic tac uretan (1,00 g) KKAT® 348 tir King Industries;

Gamma-Glycidoxypropyltrimetoxysilan (3,96 g) A-187. tr Momentive

Performance Materials;
Chét 6n dinh anh sang (8,07 g) TINUVIN® 928 tir Ciba Specialty Chemicals;

AROMATIC 100 (36,00 g) hdn hop dung méi nhiét do séi cao c6 sin trén thi

truong tr Texaco; va
1-Metyl-2-pyrolidinon (61,88 g) tir Sigma-Aldrich).

Hdn hop duoc khudy & nhiét dd trong phong trong 2 gidy dé thu dung dich
cé trong lugng rén cubi cung khoang 46,82 % dua trén téng trong lugng cua
dung dich. Bé sung vao dung dich két hop v6i trén 3 hop chit ddi mau theo 4nh
sang sau day ¢ lugng tuong duong véi luong tdng ctia 5 phan trim tinh theo

trong lugng, dua trén tong trong lugng cac chit rén nhya dugc néu rd:

Hop chéit d6i mau theo 4nh sang — 1 (PC-1) 13 indenonaphtopyran which
duoc didu ché theo cac quy trinh cta Bing sing ché Hoa Ky s6 6,113,814, ma
ph?m boc 10 duogc két hop & day béng c4ch tham chiéu, va ma dugc tiép xuc voi
anh sang cuc tim (UV) thé hién mau xanh hoi xanh dugc kich hoat. Phé UV thu
duoc trén 6 vudng thir nghiém d6i mau theo 4nh sang chira PC-1 dugc didu ché
nhu dugc mé ta trong Phin A cta Vi du 10 cia Bing sang ché Hoa Ky s6
6,113,814. May do quang phd UV nhin thdy dugc Varian Cary 4000 dugc st
dung véi céc tri sb sau trong phuong phap (trir khi dugc luu y khac di): khoang =
800-275 nm; thdi gian trung binh = 0,100 gidy; khoang dit li¢u = 1.100; va tdc do
quét = 660 nm / phut. Trung binh cta cac tri s6 hip thu gitra 340 va 380 nm dugc
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x4c dinh 13 4.6. Do dai budc séng hip thu nho nhét cudi trang thai khdng dugc
kich hoat tha nhét, xac dinh nhu dugc mé ta & day ddi v&i FIG. 3, dugc xac dinh

14 422 + 2 nm.

PC-2, 13 indenonaphtopyran ma dugc didu ché theo cac quy trinh cua
Cong bd don sang ché Hoa Ky s6 2006/0228557, ma phin boc 16 duge két hop &
day b%mg cach tham chiéu, va ma duogc tiép xuc véi anh sang cuc tim (UV) thé
hién mau dé tia dugc kich hoat. Phd UV thu dugc trén 6 vudng thir nghiém dbi
mau theo 4nh sdng chira PC-2 theo quy trinh dugc thuc hién dbi v4i PC-1. Trung
binh ctia céc tri sb hip thu gitra 340 va 380 nm dugc x4c dinh 14 2,2. D dai bude
song hép thu nho nhét cudi trang thai khong dugc kich hoat thir nhat dugc xéc
dinh 14 430 £+ 2 nm.

PC-3 1a indenonaphtopyran ma dugc diéu ché theo cic quy trinh cua
Cong bb don sang ché Hoa Ky s6 2011/0042629, ma phin boc 16 dugc két hop &
ddy bing cach tham chiéu, va ma duoc tiép xtc v6i 4nh sing cuc tim (UV) the
hién mau niu vang dugc kich hoat. Phd UV thu dugc trén 6 vudng thir nghiém
d6i mau theo anh sang chira PC-3 theo quy trinh dugc thyc hién ddi v4i PC-1 trix
khi ¥ luong hop chit d6i mau theo 4nh séng dugc st dung. Trung binh cia céé
tri sb hép thu gitta 340 va 380 nm dugc x4c dinh 13 3,5. D9 dai bude song hép
thu nhé nhét cudi trang thai khong dwoc kich hoat thit nhéat dugc xé4c dinh 13 425

+ 2 nm.

T hop ctia PC-1, PC-2 va PC-3 trong 16p 16t tao ra mau xam duoc kich
hoat. Quang phé hép thu & trang thai khong dugc kich hoat cia 16p 16t duge thé
hién & so dd 23 cua FIG. 1. Quang phé hép thy cua so dd 23 dugc diéu ché tu
chét d6i mau theo 4nh sang chira PLF dugc md ta & trén phu trén chit nén va xac
dinh bing cach sit dung mdy do quang phd UV nhin thdy dugc Varian Cary 4000
v&i céé tri s sau day: khoang = 800-275 nm; thoi gian trung binh = 0,100 gidy;
khoang dir liéu = 1.100; va tdc d6 quét = 660 nm / phit. Chét nén (kinh don trong

co ban 6 hoan chinh ¢6 duong kinh 70 mm dugc lam tr CR-39® monome
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(FSVL)) ma duogc diéu ché nhu duoc md ta trong Phin 5 va duoc pht chi vé&i
PLF va gia nhiét trong 1 gid & 125°C va sau d6 1a 105°C trong 3 gid. PLF khong
¢ céc hop chat dbi mau theo 4nh sang dugc didu ché dé st dung trong cac Vi du

1 va2vacadc Vidusosanh 1 va 2.
Phin 2 — Didu ché LCAF

Dung dich chira vat liéu sip xép thing hang quang hoc cia loai dugc md
ta trong Pon sang ché Hoa Ky s6 12/959467 dugc ndp ngay 03 thing 12 nim
2010, ma don dugc két hop & day bang cich tham chiéu, dugc diéu ché b%mg
cach bd sung 6 phan trim tinh theo trong luong cla vt liéu sip xép thing hang
quang hoc vao xyclopentanon, dua trén tdng trong lugng cia dung dich. Ciing
duoc bao gdm 13 thubc nhuém mau tim & ham lugng khoang 0,02 phan trim tinh
theo trong lurong, va thuéc nhuém mau tim hoi xanh & ham lugng khoang 0,04
phin trim tinh theo trong lugng, c4 hai d&u dya trén téng trong luong dung dich

cuia vat liéu sép xép thing hang quang hoc.
Phin 3 — Diéu ché CLF

Céc vat liéu cua c4dc monome tinh thé 1éng (LCM) trong CLF duoc diéu

ché nhu dudi day:

LCM-1 1a 1-(6-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-(8-
acryloyloxyhexylloxy)benzoyloxy) phenyloxycarbonyl)phenoxy)octyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-
6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexan-1-ol ma dugc diéu ché theo cic quy
trinh mo6 ta trong Vi du 17 cia Béng sang ché Hoa Ky $6 7,910,019, ma phﬁn mo

td monome tinh thé 16ng duoc két hop & day biang cach tham chiéu.

LCM-2 dugc ban sin trén thi truong RM257 duge bdo céo 1a 2-metyl-
1,4-phenylene este cua axit 4-(3-acryloyloxypropyloxy)-benzoic, c6 san tir tir

EMD Chemicals, Inc., ¢6 cong thirc phéan tir 1a C33H32010.
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LCM-3 la 1-(6-(4-(4-(trans-4-pentylxyclohexyl)phenoxycarbonyl)
phenoxy)hexyloxy)-2-metylprop-2-en-1-on dugc diéu ché theo quy trinh trong Vi
du 1 trong Béng séng ché Hoa Ky sb 7,910,019, trir khi n=0, ma phan boc 10

duge két hop & day bing cach tham chiéu.

LCM-4 la 1-(6-(6-(6-(6-(6-(6-(6-(8-(4-(4-(4-
hexyloxybenzoyloxy)phenoxycarbonyl)- phenoxy)octyloxy)-6-oxohexyloxy)-6-
oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-6-oxohexyloxy)-
6-oxohexyloxy)-2-metylprop-2-en-1-on duoc diéu ché theo céc quy trinh cula
Bing sang ché Hoa Ky 6 7,910,019, ma phan boc 16 duogc két hop & day bang

cach tham chiéu.
CLF dugc diéu ché nhu sau:

B sung LCM-1 (1,08 g), LCM-2 (2,4 g), LCM-3 (1,08g), LCM-4
(1,44g), 4-metoxyphenol (0,006 g), va IRGACURE® 819 (0,09 g, chit khoi mao
quang hoc c6 sin tir Ciba-Geigy Corporation) vao binh chira thich hgp chira hén
hop cua anisol (3,99g) va chit phu gia BYK®-322 0,004g, dugc bao céo 1a poly-
metyl-alkyl-siloxan duoc bién ddi aralkyl c6 sén tt BYK Chemie, USA),. Hon
hop thu dugc chira 60 phan trim tinh theo trong lugng cac chét rin monome, dua
trén téng trong lugng ctia hdn hop, dugc khudy trong 2 gid & 80°C va lam mat
dén khoang 26°C. Hdn hop cua thubc nhudm dbi mau theo 4nh séng/ludng séc

ma tao ra mau xam duoc kich hoat bao gdm céc thanh phén sau day:

PC-4 13 indenonaphtopyran ma dugc diéu ché theo céc quy trinh cua
Cong bd don sang ché Hoa Ky $6 2011/0129678, ma phan boc 16 dugc két hop &
ddy bang cach tham chiéu, ma duoc tiép xtic v6i anh sang cyc tim (UV) thé hién
mau x;mh 14 hoi lam duogc kich hoat va duoc st dung & ham lugng khoang 15
phan trim cia tdng luong thudc nhudm. Phd UV thu dugc trén 6 vudng thur
nghiém d6i mau theo 4nh sang chira PC-4 theo quy trinh dugc thyc hién dbi voi

PC-1. Trung binh cua céc tri sb hép thy gitta 340 va 380 nm dugc x4c dinh 1a 4,9.

-114-



26662

D6 dai bude séng hap thu nhé nhét cubi trang thai khong dugc kich hoat thi nhét

duoc xac dinh 1a 415 = 2 nm.

PC-5 13 indenonaphtopyran ma dugc diéu ché theo cac quy trinh cia
Céng bd don séng ché Hoa Ky s 2011/0129678, ma phan boc 16 duge két hop &
day biang cach tham chiéu, ma dugc tiép xtc v6i 4nh sang cyc tim (UV) thé hién
mau xanh lam dugc kich hoat va dugc st dung & ham lugng khoang 25 phén
trim cua téng luong thudc nhuém. Phd UV thu dugc trén 6 vudng thir nghiém
ddi mau theo anh sang chia PC-5 theo quy trinh dugc thuc hién ddi véi PC-1.
Trung binh cta céc tri sb hép thu gitta 340 va 380 nm dugc xéc dinh 1a 4,4. D§
dai buée séng hip thu nhd nhét cudi trang thai khong dugc kich hoat thir nhét

duoc xac dinh 1a 415 = 2 nm.

PC-6 13 indenonaphtopyran ma dugc diéu ché theo céc quy trinh cta
Cong bd don sang ché Hoa Ky 56 2011/0129678, ma phn boc 16 duoc két hop &
day bing cach tham chiéu, ma dugc tiép xtc v6i 4nh sang cyc tim (UV) thé hién
mau xanh lam duoc kich hoat va duge st dung & ham lugng khoang 27 phéan
traim cua tdng lugng thuéc nhudm. Phd UV thu dugc trén 6 vudng thir nghiém
d6i mau theo 4nh sdng chita PC-6 theo quy trinh dugc thyc hién dbi voi PC-1.
Trung binh cua céc tri sb hép thu gitta 340 va 380 nm dugc x4c dinh 1a 4,9. Do
dai budc séng hip thu nhé nhit cudi trang thai khong duoc kich hoat thir nhét

duoc xac dinh 1a 424 £+ 2 nm.

PC-7 1a indenonaphtopyran ma dugc didu ché theo cic quy trinh cua
Cong b don sang ché Hoa Ky sb 2011/0143141, ma phin boc 16 duge két hop &
day bing cach tham chiu, ma dugc tiép xtic voi anh séng cuc tim (UV) thé hién
mau vang dugc kich hoat va dugc st dung & ham luwong khoadng 23 phén tram cua
tdng luong thudc nhudm. Phd UV thu duoc trén 6 vudng thir nghiém ddi mau
theo 4nh sang chita PC-7 theo quy trinh dugc thyc hién dbi v6i PC-1. Trung binh

clia cac tri sb hip thu giita 340 va 380 nm dugc x4c dinh 1a 4,4. Do dai budce
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song hép thu nho nhét cubi trang thai khong dugc kich hoat thu nhét dugce xac
dinh 1a 415 + 2 nm.

PC-8 1a indenonaphtopyran ma dugc diéu ché theo cac quy trinh cua
Cong bé don sang ché Hoa Ky s6 2011/0143141, ma phin boc 16 duoc két hop &
day bing cach tham chiéu, ma dugc tiép xtic v6i 4nh sang cyc tim (UV) thé hién
mau xanh lam dugc kich hoat va dugc st dung & ham luong khoang 10 phan
tram cua tdng luong thubc nhudm. Phé UV thu dugc trén 6 vudng thir nghiém
ddi mau theo 4nh sang chia PC-8 theo quy trinh dugc thuc hi¢n dbi véi PC-1.
Trung binh cua céc tri sb hép thu gitta 340 va 380 nm dugc x4c dinh la 4,3. Do
dai budc séng hip thu nhé nhit cudi trang thai khong dugc kich hoat thi nhat

duogc xac dinh 14 415 + 2 nm.

Céc hop chét d6i mau theo 4nh sang PC-4, 5, 6, 7 va 8 duogc bd sung vao
cac dung dich CLF cta cdc Vidu 1l va3 vacdc Vidusosinh1va3 ¢ tdng ham
lugng 13 13 phén trim tinh theo trong lugng va vao cdc Vi du 2 va 4 va cac CE 2
va 4 & ham luong 13 6,5 phin trim tinh theo trong lugng, tit ca dya trén tong
trong lugng cuia dung dich. Quang phd hép thu & trang thai khong dugc kich hoat
ddi véi CLF chura 6,5 ph?ln tram tinh theo trong lugng cac hop chit @61 mau theo
anh sang dugc bao gém nhu so dd 32 cta FIG. 1. Phd duge diéu ché st dung
cung may do quang phd va quy trinh dugc mo ta dé didu ché & so dd 23 cua FIG.
1. Chét nén FSVL dugc didu ché nhu dugc mb ta tfong Phan 5 va phi v6i LCAF
ma dugc sép xép thing hang it nhét theo phin trude khi phu véi CLF, tit ca duge
thuc hién nhu dugc mo ta trong cac Quy trinh Phu dbi véi 16p phi va 16p sép xép

thing hang tinh thé 16ng clia Phén 5.
Phén 4: Piéu ché TLF
TLF duoc diéu ché nhu dudi day:

Cac vat lidu sau ddy dugc bd sung vao chai thity tinh mau hd phéch 50

mL dugc trang bi thanh khudy tir:
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Hydroxy metacrylat (1,242 g) tir Sigma-Aldrich;

Neopentyl glycol diacrylat (13,7175 g) SR247 tir Sartomer;
Trimetylolpropan trimetacrylat (2,5825 g) SR350 tur Sartomer;
DESMODUR® PL 340 (5,02 g) tir Bayer Material Science;
IRGACURE®-819 (0,0628 g) tir Ciba Speciality Chemicals;
DAROCUR® TPO (0,0628 g; tir Ciba Speciality Chemicals,
Polybutyl acrylat (0,125 g),

3-Aminopropylpropyltrimetoxysilan  (1,4570 g) A-1100 tr Momentive

Performance Materials; va
200 bang ching etanol khan tuyét dbi (1,4570 g) tir Pharmaco-Aaper.

Hon hop duoc khudy & nhiét @6 trong phong trong 2 gid. PC-9 dugc b
sung & ham luong 1 phan trim tinh theo trong lwgng, dya trén tdng trong lugng
dung dich vao TLF st dyng céc vi du 1 dén 4,. PC-9 13 hop chit 2H-naphtopyran
ma dugc didu ché theo cic quy trinh cua U.S. 5,458,814, ma sing ché dugc két
hop & diy bang cach tham chiéu, va ma dugc tiép xuc véi 4nh sang cuc tim (UV)
thé hién mau do duoc kich hoat. Phé UV thu dugc trén 6 vudng thir nghiém ddi
mau theo 4nh sang chira PC-9 theo quy trinh dugc thuc hién ddi véi PC-1 trir khi
Varian Cary 300 dugc st dung véi cdc cai dit sau — khoang 700-275, thoi gian
trung binh 0,100 gidy, khoang dit li¢u 1.100 va tdc dd quét 450nm/phit. Trung
binh cua céc tri sd hép thu gitta 340 va 380 nm dugc x4c dinh 1a 1,9. D dai buédc
song hép thu nho nhét cudi trang thai khong dugc kich hoat thir nhit dugc xac
dinh 1a 384 £+ 2 nm.

Quang phd hép thu & trang thai khong dugc kich hoat d6i véi TLF chira
1,0 phin tram tinh theo trong luong ctia PC-9 dugc bao gdm nhu so dd 41 cua
FIG. 1. Phd duogc didu ché bing cich st dung cung mdy do quang phd va quy
trinh mo ta dé didu ché nhu so dd 23 cua FIG. 1. Chit nén FSVL dugc diéu ché
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nhu dugc mo ta trong Phéan 5 va dugc pht chi véi TLF st dung Quy trinh Phu
dbi véi 16p phit trén ciing cia Phan 5.
Phin 5: — Céc quy trinh st dung dé diéu ché chit nén va 16p phu dugc béo céo

trong Bang 1
Didu ché chit nén

Kinh don trong hoan chinh (6 nén, 70 mm) dugc didu ché tir monome
CR-39® dugc sit dung nhu cac chit nén. Mdi chit nén dugc 1am sach biang cach
lau v6i khan gidy thAm axeton va lam kho véi dong khi va vanh kinh dugce xu ly
bing céch di qua trén bing chuyén trong thiét bi x&t Iy vanh kinh c6 seri Power
Generator HV 2000 hé théng Tantec EST s6 020270 v&i may bién dbi dien ap
cao. Cac chit nén dugc tiép xtc véi vanh kinh duoc tao ra bodi 53,99 KV, 500
Watt trong khi chay trén bang tai cia dai voi tdc @ 3 ft/phut.

Quy trinh phu dbi véi 16p 16t

PLF dugc pht 1én céc chét nén tht nghiém bing céch phu quay trén mot
phin cia bé mit cta chit nén thir nghiém bing c4ch phan phéi khoang 1,5 mL
cia dung dich. B6 xtt ly quay tx Laurell Technologies Corp. (WS-400B-
6NPP/LITE) dugc st dung dé phu xoay cac chét nén & 976 vong mdi phut (vong
mdi phit - rpm) trong 4 gidy, tiép theo 12 1501 rpm trong 2 gidy, tiép theo 12
2500 rpm trong 1 gidy. Sau do, cac chét nén duogc phu dugc dit trong 10 duy tri &
125°C trong 60 phit. Céc chat nén dugc phit dugc 1lam mat xudng khoang 26°C.
Chét nén duoc xir Iy vanh kinh bing cich di qua trén bang chuyén trong thiét bi
xr 1y vanh kinh c6 seri Power Generator HV 2000 hé théng Tantec EST sb
020270 v6i may bién d6i dién 4p cao. Céc 16p 16t da dugc 1am kho duge tiép xtic
v4i vanh kinh dugc tao ra béi 53,00 KV, 500 Watt trong khi chay trén bang tai ¢
tdc db dai 3 ft/phit.

Quy trinh phu d6i véi 16p sép xép thing hang tinh thé léng
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LCAF dugc phu 1én céc chit nén thir nghiém bang cach phu quay trén
mot phin cua bé mit cla chét nén thir nghiém bing cach phan phdi khoang 1,0
mL cta dung dich va quay cac chét nén & 800 vong mdi phut (rpm) trong 3 gidy,
tiép theo 13 1000 rpm trong 7 gidy, tiép theo 1a 2500 rpm trong 4 gidy. B xir ly
quay tir Laurell Technologies Corp. (WS-400B-6NPP/LITE) dugc st dung dé
phu xoay. Sau d6, cic chét nén duoc phi dugc dit trong 10 duy tri & 120°C trong

30 phut. Céac chit nén dugc pht dugc lam mét xudng khoang 26°C.

Lép sép xép thdng hang quang hoc dd dugc 1am kho trén mdi chét nén
trong sd cac chit nén dugc sép xép it nhét theo phin bing cach tiép xtc véi buc
xa cuc tim dugc phén cuc tuyén tinh. Nguf‘m anh sang dugc dinh hudéng sao cho
btrc xa dugce phan cuc tuyén tinh trong mit phing vudng géc véi b& mit cua chat
nén. Lugng birc xa cuc tim ma mdi 16p sép xép thing hang quang hoc dugc tiép
xtc d& sir dung may do birc xa ning lugng cao UV Power PuckTM tir EIT Inc
(Serial No. 2066) va la nhu dudi ddy: UVA 0,018W/cm2 va 5,361 J/em2; UVB 0
W/ecm2 va 0 J/em2; UVC 0 W/em2 va 0 J/cm2; va UVV 0,005 W/cm2 va 1,541
J/em2. Sau khi sép xép it nhit mot phin ciia mang lugi polyme dinh hudng

quang hoc, cac chit nén duoc 1am mat xudng khoang 26°C va gitt duge che.
Quy trinh phu d6i véi 16p phu

CLF dugc phil quay & tdc dd 400 vong mdi phut (rpm) trong 6 gidy, tiép
theo 1a 800 rpm trong 6 gidy trén céac vat li€u sép xép thing hang quang hoc dugc
sép xép it nhit theo phén trén céc chét nén thtr nghiém. Mbi chat nén dugc phi
duogc dit & 60°C trong 30 phut. Sau d6 chung dugc hoa rin dudi hai dén cuc tim
trong may 10 héa rén UV dugc thiét ké va x4y dung béi Belcan Engineering
trong khi quyén nito trong khi chay trén bing chuyén & tdc do 2 ft/phut & cudng
d6 dinh 13 0,388 Watt/cm2 ctia UVA va 0,165 Watt/cm2 ciia UVV va 1iéu luong
UV 1a 7,386 Joules/cm2 clia UVA va 3,337 Joules/cm2 ctia UVV. Néu chét nén
duoc phu s& nhan 16p phu trén cung, 16p dugc hoa rén dugc tiép xtic v6i vanh

kinh dugc tao ra béi 53,00 KV, 500 Watt trong khi chay trén bang tai ¢ tdc @6
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dai 3 ft/phat. Néu chit nén dugc phi khong nhén 16p phu trén cung, viéc hoa ran

cdt dugce hoan thanh & 105°C trong 3 gio.
Quy trinh phi d¢bi véi 16p phu trén cing

TLF duogc pha quay & tdc do 1400 vong mdi phut (rpm) trong 7 gidy trén
cdc chit nén dugc phi CLF hoa rin. Sau d6, cac chéat nén dugc hoéa rén dudi hai
dén cuc tim trong may 10 hoa rin UV dugc thiét ké va xay dung bdi Belcan
Engineering trong khi quyén nito trong khi chay trén bing chuyén & tbc do 6
ft/phut tai cudng do dinh 1,887 Watt/cm2 cua UVA va 0,694 Watt/cm2 cia UVV
va lidu luong UV 4,699 Joules/cm2 cia UVA va 1,787 Joules/cm2 cta UVV.

Viéc héa rin c6t dugc hoan thanh & 105°C trong 3 gio.

Phén 6 -Céc thir nghiém tién hanh d6i mau theo 4nh sang bao gbm ty 1& hép thu

va do dap ing quang hoc

Truéc khi dap ing thr nghiém trén gid quang hoc, cac chit nén dugc
didu hoa bing cach cho ching tiép xtc voéi 4nh séang cuc tim 365 nm trong 10
phut khodng cach khoang 14 cm tir ngudn dé tién kich hoat cic phén tir d6i mau
theo f‘énh sang. Do chiéu xa UVA tai méau dugc do véi may do quang phd Licor
Model Li-1800 va dugc tim thdy 1a 22,2 Watt mdi mét vudng. Céc mAu sau d6
duoc dit dudi dén halogen cudng dd cao (500 W, 120 V) trong khoang 10 phut &
khoang cach khoang 36 cm tir den dé 1am mét mau, hoic khong kich hoat, hop
chat dbi mau theo 4nh sing trong cdc miu. Pd chiéu sang & miu dugc do voi
may do quang phd Licor va dugc tim thiy 1a 21,9 Klux. Céc mau dugc tiép xic
v6i cac dén huynh quang mau vang trong 30 phut dé thu thém dugc sy mat mau
4nh sang nhin thiy dugc. Céc mau sau d6 dugce giltt & mdi trudng t8i trong it nhat
1 gid truée khi thir nghiém dé 1am mat va tiép tuc 1am phai mau trd lai trang thai

trang thai co ban.

Gia quang hoc dugc st dung dé do céc tinh chit quang hoc cua céc chét

nén dugc phi va 14y ra duoc ty 18 hép thu va cdc tinh chét ddi mau theo 4nh sang.
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M>5i mAu thir nghiém dugc dit trén gid quang hoc v6i ngudn énh sang kich hoat
(dén hd quang Newport/Oriel Model 66485 300-Watt Xenon vira véi may tinh
tdc d6 cao UNIBLITZ® VS-25 kiém soat man chin ma déng trong gidy 14t trong
sudt sy thu thap dir liéu sao cho 4nh séng di lac s& khong can thi¢p vao quaé trinh
thu thap dit lidu, bod loc di qua dai SCHOTT® 3 mm KG-2, ma dugc loai bo buc
xa d§ dai budc séng ngin, (cac) bd loc mat do trung tinh dé 1am giam cuong do
va thau kinh ngung tu ddi véi sy chudn tryc chum tia téi) bd tri & goc 30° dén
35° 50 v6i bé mit ctia miu thir nghiém. Dén hd quang dugc trang bi thiét bi kiém

soat cudng @6 4nh sang (Newport/Oriel model 68950).

Ngudn 4nh sang bing thong rong dé theo ddi cac phép do dap tmg dugc
b tri theo cach vudng goc v6i bé mit ciia miu thtt nghiém. Tin higu dugc ting
cudng cua cac d6 dai budce song nhin thdy dugc ngén hon thu duge bing céach thu
thap va két hop 4nh sdng dugc loc riéng tir dén halogen vonfram 100-Watt (theo
doi boi ngudn bot dién ap khong dbi) bing cap quang sgi doi duge tach & dau.
Anh séng tr mot phia cia dén halogen vonfram dugc loc véi bd loc SCHOTT®
KG1 dé hip thy nhiét va bo loc HOYA® B-440 dé cho phép viée di qua clia céc
d6 dai budc séng ngin hon. Phia khac cta 4nh sang ciing dugc loc bang bd loc
SCHOTT® KG1 ho#c khong dugc loc. Anh sang dugc thu thip bﬁng cach tap
trung 4nh sang tir mdi phia cua dén trén diu phan tich cua cdp quang s¢i doi
dugc tach & ddu, va tiép theo 1a két hop vao mot ngudn anh sang ndi 1én tir dau
don cta cap. Ong anh sang 4” hodc 6” dugc gén két véi dau don cia cap dé dam
bao tron dung. Ngudn anh séng bing thong rong vira v6i mdy tinh tdc dd cao
UNIBLITZ® VS-25 kiém soat man chin ma mé trong gidy lat trong subt viée
thu thép dit li€u.

Sy phén cuc cua ngudn anh sang thu dugc bang cach cho 4nh sang di qua
tir diu don cua cép qua B phan cyc Moxtek, PROFLUX® dugc giit trong may
tinh didu khién, giai doan quay dugc co giéi héa (Model M-061-PD tur Polytech,

PI hodc twong ty). Chum tia gidm sat dugc thiét 1ap sao cho mot mit phéng phéan
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cuc (0°) 1a vudng gbc v6i mit phing clia bang gid quang hoc va mit phing phan
cuc thir hai (90°) 1a song song v&i mét phing cta bang gid quang hoc. Cac mau
duoc chay trong khong khi, ¢ 23°C + 0,1°C duy tri bang pin khdng khi kiém so4t
nhiét do.

Pé sép xép théing hang mdi mu, bd phan cyc thit hai duge bd sung vao
quang trinh. B phéan cuc tht hai dugc thiét lap dén 90° cua bd phan cuc thh
nhit. M3u dugc dit trong pin khong khi trong giad do ty dinh tdm lip trong giai
doan xoay. Chum tia laze (laze diot Coherent —ULN 635) dugc huéng qua cac bd
phan cuc chéo va mau. MAu dugc quay (trong cac budce 3° khi di chuyén thé va
trong cac bude 0,1° khi di chuyén min) ¢ tim ra do truyén ti thidu. O diém nay
mau dugc sip xép thing hang ho#ic song song hodc vudng géc véi by phén cuc
Moxtek va bd phan cuc tht hai cling nhu chum tia laze diot dugc loai bé quang
trinh. MAu dugc sip xép thing hang trong khoang + 0,5° trudc su kich hoat bét
ky.

P8 tién hanh cac phép do, mdi miu thir nghiém dugc tiép xuc véi 6,7
W/m? UVA tir ngudn dnh séngvdu'c_)'c kich hoat trong 10 dén 20 phut dé kich hoat
hop chit d6i mau theo 4nh sang. May do buc xa nghién clu 4nh sang quéc té
(Model IL-1700) v6i hé théng do tim (bd do Model SED033, bd loc B, va b
khuéch tan) duoc str dung dé xac minh phoi nhidm vao diu mdi ngay. Anh séng
tr ngudn gidm s4t ma dugc phan cyc thanh mit phing phan cyc 0° sau d6 duoc
di qua mau dugc phu va tdp trung vao qua céu tich hop 17, ma dugc lién két voi
may do quang phd OCEAN OPTICS® S2000 hodc dang twong tu sir dung cap
quang s¢i mot chirc ndng. Thong tin phd, sau khi di qua mAu, duge thu thap bing
cach st dung phdn mém OCEAN OPTICS® OOIBase32 va OOIColor, va phan
mém doc quyén PPG. Trong khi vat ligu ddi mau theo anh sang dugc kich hoat,
vi trf ctia tAim phan cuc duge quay qua va quay lai dé phan cuc 4nh sang tur ngudn
4nh sdng giam sat thanh mat phéng phan cyc 90° va ngugc lai. Dit li¢u thu thap

dugc trong khoang 600 dén 1200 gidy & cac khoang thoi gian 5 gidy mot trong
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sudt su kich hoat. P6i v6i mdi thit nghiém, viéc quay cta cic bo phan cyc dugc
diéu chinh dé thu thap dit liéu trong trinh ty sau ddy cta cic mit phéng phén cyc:
0°, 90°, 90°, 0°, v.v..

Phé hép thy dugc thu lai v phan tich dbi v6i m&i mau thir nghiém st
dung phin mém Igor Pro (c6 sin tir WaveMetrics). Sy thay ddi & do hip thu
trong mdi huéng phan cuc dbi v6i mbi mAu thir nghiém dugc tinh toan bing cach
trir di thoi diém 0 (vi du, khong duge kich hoat) phép do d6 hép thu dbi véi cac
mau & mdi @6 dai budc séng duge thir nghiém. Céc tri s hép thu trung binh dugc
thu lai trong ving cia bién dang kich hoat tai noi ma dap Gng dbi mau theo anh
sang cua hop chét d8i mau theo 4nh sdng da bdo hoa hodc gan bio hoa (vi dy, cc
ving noi ma dd hép thy do dugce khong ting hodc khong ting dang ké theo thoi
gian) ddi v6i mdi mau bang d6 hip thy trung binh & mdi khoang thoi gian trong
ving nay. Tri s6 hap thy trung binh trong khoang xéc dinh trudc cia cac do dai
budc séng twong ng Amaxvis +/- 5 nm duge trich xuat ddi véi cac dd phén cyc 0°
va 90°, va ty 18 hép thu ddi v6i mdi do dai bude séng trong khoang nay dugc tinh
toan béng cach chia d6 hip thu trung binh 16n hon cho d% hép thu rung binh nho.
Déi v6i mdi do dai bude séng duoc trich xuét, 5 dén 100 diém dit liéu dugc tinh
trung binh. Ty 1€ hép thu trung binh d6i voi hop chit ddi mau theo 4nh sang sau

d6 dugc tinh toan bing trung binh cong cla céc ty hé hép thu don nay.

Su thay ddi trong mat d6 quang hoc (AOD) tir trang thai bi mAt mau dén
trang thai t61 mau dugc x4c dinh bang cich thiét 1ap do truyén ban diu, md man
chén tir dén xenon d& cung cip buc xa cyc tim lam thay dbi kinh thtt nghiém tir
trang thai bi méit mau dén trang thai dugc kich hoat (vi du, t6i mau). Dit lidu
dugc thu thap & cac khoang thoi gian dd chon, do do truyén & trang thai dugc
kich hoat, va tinh todn sy thay dbi trong mat dd quang hoc theo cong thuc: AOD
= log(%Tb/%Ta), trong d6 %Tb 1a dd truyén tinh theo phén trim & trang thai bi
mAt mau, %Ta 1a d6 truyén tinh theo phan trim & trang théai dugc kich hoat va

logarit 1a trén co $6 10. Cac phép do dugc thuc hién & khodng do dai budc song
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c6 trong lugng twong Gng véi CIE Y, md ta trong CIE Technical Report,
Colorimetry, CIE 15:2004, 3" Edition, cong bd bdi Commission Internationale
De L’Eclairage, Vienna, Ao, ma ban cong bd dugce két hop & ddy bang cach tham
chiéu.

Khoang phai mau mot nira (T1/2) 1a khoang thoi gian tinh theo gidy dbi
vGi AOD cua dang duogc kich hoat cua céac hop chét d6i mau theo 4nh sang trong
cac mau thtr nghiém dé dat dén mot nira AOD do dugc sau mudi 1dm phut, hodc
sau khi sy bdo hoa hodc gén bdo hoa thu duge, & nhiét dd trong phong sau khi
loai bé nguén cua anh sang dugc kich hoat, chéng han, béng cach dong man
chin. Cac két qua ctia cac vi du 1-4 va cdc vi du so sanh 1-4 dugc liét ké trong
Bang 1. Vi du 1-4, AOD cua mdi vi du 13 16n hon v6i cic vi du so sanh 1-4 va %
truyén cua chit nén dugc kich hoat (%Ta) 1a nho hon so v6i cic vi du so sanh CE
1-4, nhu mong mubn. Sy c¢é mit clia cac hop chét ddi mau theo 4nh sang trong ca
16p 16t va 16p phi trén cung trong cdc Vi du 3 va 4 ching minh AOD lén hon va
%Ta nho hon so v&i cac Vi du 1 va 2 va cling nhu vi du so sanh CE 1-4. Ky hi¢u
“X” trong cac cdt clia Bang 1 chi ra sy c6 mét cia cac hop chit d6i mau theo 4nh

sang trong 16p 16t va/hodc 16p phu trén cung.
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Bang 1 — Su tién hanh dbi mau theo 4nh sing va céc ty 18 hép thy ddi

véi 16p phu cua cac Vi du 1-4 va Vi du so sanh 1-4

) Lé’p Lé’p %Ta Hinh T1/2 AR
Xécdinh | Lép1ot | phia% | phu anh chéi | (gi5v)
mau + theo trén A OD
Swco | trong cung
mdt PC | luong +
PC sy co
mat PC

Vidul 13 X 21,8 | 0,59 217 | 3,70
CE1 13 23,0 10,57 193 |4,33
Vidu 2 6,5 X 31,2 | 045 139 |3,43
CE2 6,5 32,2 1043 125 4,11
Vidu3 X 13 X 14,5 10,76 235 |2,72
CE3 X 13 16,2 | 0,71 209 |3,26
- X 6,5 X 13,4 10,81 204 | 1,97
CE-4 X 6,5 13,6 | 0,80 183 |2,16

Sang ché dd dugc md ta voi sy tham chiu dén chi tiet cy thé cua cac
phuong 4n dic biét ctia chung. Khong cé dy dinh rang cdc md ta chi tit nay
duogc coi 13 cac gidi han doi v4i sang ché, ngoai tru trong chung muyc ma cac

md ta chi tiét ndy dugc bao gobm trong cac yéu cau bio hd di kém.
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YEU CAU BAO HO

1. V4t dung d8i mau theo 4nh sang bao goém:
‘chét nén;

16p 16t bao gdm hop chit dbi mau theo anh séng thi nhét, 16p 16t nay duge bd tri &
trén chét nén, va hop chit dbi mau theo 4nh sang thir nhit nay c6 do hép thu &
trang thai khong duogc kich hoat thir nhét 16n hon 0 & tit ca cac budc séng c6 do
dai tir 340 nm dén 380 nm, va do dai budc séng hdp thu nhé nhét cudi trang théi

khong dugc kich hoat thtr nhit 16n hon 380 nm; va

16p phit bao gébm hop chét luong sic ddi mau theo 4nh séng, 16p phu nay dugc bd
tri & trén 16p 16t, va hop chit ludng sc d6i mau theo 4nh sang c6 do hép thu &
trang thai khong dugc kich hoat thir hai 16n hon 0 trén it nhét mot phén cda cac
bude song c6 dd dai tir 340 nm dén 380 nm, va do dai budc séng hép thu nhé nhét

cubi trang thai khéng duoc kich hoat thtt hai 16n hon 340 nm,

trong d6 do dai budc séng hép thy nho nhét cudi trang thai khong dugc kich hoat
thir hai 13 nhé hon hoic bing véi dd dai budc séng hdp thu nho nhét cudi trang

thai khong duoc kich hoat thir nhét.

2. Vit dung d6i mau theo anh sang theo diém 1, trong d6 d6 dai budc séng hép thu

nho nhét cudi trang thai khong dugc kich hoat thir hai 1a 16n hon 380 nm.

3. Vat dung d6i mau theo anh sang theo diém 1, trong d6 dd hip thy & trang thai
khong dugc kich hoat thtr hai 16n hon 0 1a & tt ca cac budc song c6 do dai tir 340
nm dén 380 nm, va do dai budc séng hip thu nhd nhét cudi trang thai khong dugc

kich hoat thir hai 1a 16n hon 380 nm.

4. Vit dung d6i mau theo 4nh sang theo diém 1, trong d6 d6 dai budce séng hép thu
nhé nhét cudi trang thai khong duoc kich hoat thtr nhat 13 16n hon 380 nm va nhé

hon hodc bing v&i 450 nm, va d6 dai budc song hép thu nho nhét cubi trang thai
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khong dugc kich hoat tht hai 14 16n hon 340 nm va nhé hon hodc béng véi 450

nm.

5. Vét dung d6i mau theo anh sang theo diém 1, trong d6 @6 dai budc song hép thu
nhé nhit cuéi trang thai khéng dugc kich hoat thir hai 1a nh6 hon d9 dai bude séng
hép thu nhé nhét cudi trang thai khong dugc kich hoat thir nhét.

6. Vit dung dbi mau theo 4nh sang theo diém 1, trong d6 vat dung ddi mau theo
anh sang nay c6 do truyén tinh theo phan trdm cla trang thai khong dugc kich hoat

nhé hon 5% & tht ca cac budc séng c6 do dai tir 340 nm dén 380 nm.

7. Vat dung dbi mau theo anh séng theo diém 1, trong d6 16p 16t con bao gbm nén

hitu co bao gom céc lién két polyuretan.

8. Vat dung d6i mau theo anh sang theo diém 1, trong d6 hop chét ludng sic d6i

mau theo anh sang duoc sap xép thing hang it nhit mot phén.

9. V4t dung ddi mau theo 4nh séng theo diém 1, trong d6 16p ludng sic d6i mau

theo anh sang con bao gbm polyme dugc tach pha bao gbm:
pha nén ma dugc sip xép it nhat mot phén, va
pha dua vao ma dugc sép xép it nhit mot phan,

trong d6 pha dua vao bao gbm hop chét luong sic ddi mau theo anh séng, va hop
chét ludng sic doi mau theo anh sang nay dugc sip xép thing hang it nhét mot

phén vé6i it nhét mot phan ctia pha dua vao.

-127-



26662

10. Vat dung ddi mau theo 4nh sang theo diém 1, trong d6 16p ludng sic d6i mau

theo anh séng con bao gdm mang polyme xen k& bao gdm:
vét lidu khong dang huéng ma dugce sép xép it nhét mot phin, va
vat li€u polyme,

trong d6 vt liéu khong déng huéng bao gdm hop chit ludng sic d6i mau theo anh
sang, va hop chat luong séc dbi mau theo 4nh sang ndy dugc sip xép thang hang it

nhét mét phan véi it nhét mot phin cua vt liéu khong ding huéng.

11. V4t dung d6i mau theo anh sang theo diém 1, trong d6 16p ludng sic d6i mau
theo anh sang con bao gdm it nhit mot chét phu gia dugce chon tir thudc nhudm,
chét xuc tac sip xép thang hang, chét phu gia lam ting dong lyc, chét khoi mao
quang hoc, chét khoi mao nhiét hoc, chét trc ché polyme héa, dung mdi, chit 6n
dinh 4nh sang, chit 6n dinh nhiét, chét giai phéng khudn, chit kiém sodt luu bién

hoc, chit 1am déu mau, chat loai bo goc ty do, va chat xuc tac bam dinh.

12. V4t dung d6i mau theo anh sang theo diém 1, trong d6 16p ludng sic d6i mau
theo 4nh sang con bao g6m it nhit mot vat liéu ludng sic duge chon tlr azometin,
indigoit, thioindigoit, meroxyanin, indan, chit nhuém quinophtalonic, perylen,
phtaloperin, triphenodioxazin, indoloquinoxalin, imidazo-triazin, tetrazin, chét
nhudm azo va (poly)azo, benzoquinon, naphtoquinon, anthroquinon va

(poly)anthroquinon, anthropyrimidinon, iodin va iodat.

13. Vat dung d6i mau theo anh sang theo diém 1, trong 6 mdi hgp chét d6i mau
theo 4nh sang thir nhét va hop chit ludng séc d6i mau theo 4nh sang doc 1ap dugce
chon tir naphtopyran dugc dung hop indeno, naphto[1,2-b]pyran, naphto[2,1-
b]pyran, spirofloeno[1,2-b]pyran, phenanthropyran, quinolinopyran,

floanthenopyran, spiropyran, benzoxazin, naphtoxazin, spiro(indolin)naphtoxazin,

-128-



26662

spiro(indolin)pyridobenzoxazin, spiro(indolin)floranthenoxazin,
spiro(indolin)quinoxazin,  fulgit,  fulgimit,  diaryleten, diarylalkyleten,
diarylalkenyleten, hop chit ddi mau theo 4nh sang nghich ddo v& nhiét, va hop

chét ddi mau theo 4nh sang khong nghich dao v& nhiét, va hdn hop cta ching.

14. Vit dung dbi mau theo anh sang theo diém 1, trong d6 vat li€u nay con bao
gdm 16p sép xép thing hang dit gitta 16p 16t va 16p ludng sic d6i mau theo anh
sang, va hop chit ludng sic ddi mau theo 4nh séng nay dugc sip xép thing hang it

nhit mot phan.

15. Vat dung doi mau theo anh sang theo diém 1, trong d6 chat nén duge chon tur
chat nén khong dugc nhudm mau, chat nén dugec nhudém mau, chat nén ddi mau
theo 4nh sang, chat nén doi mau theo anh sdng dugc nhudm mau, va chat nén phan

cuc tuyén tinh.

16. Vat dung d6i mau theo 4nh sang theo diém 1, trong d6 vat dung dbi mau theo
anh séng nay c6 mat do quang hoc & trang thai dugc kich hoat ma 16n hon mét do
quang hoc & trang thdi dugc kich hoat kiém soat ctia vat dung dbi mau theo anh

sang kiém so4t bao gdbm chit nén va lép phu véi sy vang mit cua 16p 16t.

17. Vat dung d6i mau theo 4nh sang theo diém 16, trong d6 mdi mat do quang hoc
& trang thai dugc kich hoat va mat d§ quang hoc ¢ trang thai dugc kich hoat kiém

soat dugc xac dinh nim trong khoang tir 410 nm dén 800 nm.

18. Vat dung d6i mau theo 4nh sang theo diém 1, trong d6 16p ludng sic ddi mau

theo anh séng con bao gdm vit liéu khong ding huéng.
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19. Vat dung d6i mau theo 4nh sang theo diém 18, trong d6 vat liéu khong ding

huéng bao gdm vit ligu tinh thé 16ng.

20. V4t dung dbi mau theo dnh sang theo diém 1, trong d6 vat liéu nay con bao
gbm 16p phii trén cling bao gbm chét hip thu 4nh sang cuc tim, trong d6 16p phi

trén cling nam trén 16p ludng sac ddi mau theo anh sang.

21. Vat dung d6i mau theo 4nh séng theo diém 20, trong d6 vat dung ndy con bao

gbm 16p phti cimg, trong d6 16p phu cing nam trén 16p phu trén clng.

22. Vit dung dbi mau theo 4nh sang theo diém 1, trong d6 vat dung d6i mau theo
anh sang nay dugc chon tir vat dyng dung cho mét, vat dung hién thi, ctra s0,
guong, va vat dung pin tinh thé 16ng hoat dong, va véat dung pin tinh thé 1ong
khong hoat dong.

23. Vit dung d6i mau theo anh sang theo diém 22, trong d6 vét dung dbi mau theo
anh sang nay dugc chon tir vat dung dung cho mét, va vt dung dung cho mét
duoc chon tir kinh diu chinh khuc xa, kinh khong diéu chinh khuc xa, kinh ap
trong, thu kinh noi nhan, kinh khuéch dai, kinh bao vé, va tAm kinh che mit.

24. Vat dung dbi mau theo 4anh séng theo diém 22, trong d6 vat dung dbi mau theo
anh sang nay dugc chon tir vat dung hién thi, va véat dung hién thi duogc chon tir

man chiéu, man hinh, va thi€t bi an ninh.

25. V4t dung d6i mau theo 4nh sédng bao gbm:

chat nén;
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16p 16t bao gdm hop chét ddi mau theo 4nh sang thi nhét, 16p 16t dwgc bd tri & trén
chét nén, va hop chit d6i mau theo anh sang thtt nhit c6 d6 hip thu & trang thai
khong dugc kich hoat thur nhét 16n hon 0 & tit ca cac budc séng c6 do dai tir 340
nm dén 380 nm, va d6 dai budc séng hép thu nhé nhét cudi trang thai khong duoc

kich hoat thir nhat 16n hon 380 nm; va

16p phii bao gdm hop chit ludng séc ddi mau theo 4nh sang, 16p phu nay duoc b6
tri & trén 16p 16t, va hop chét ludng sic ddi mau theo anh sang c6 dd hap thu &
trang thai khong duoc kich hoat thir hai 16n hon 0 trén it nhit mot phan cia cac
bude song c6 dd dai tir 340 nm dén 380 nm, va do dai buée séng hdp thy nhé nhit

cudi trang thai khong dugc kich hoat thi hai 16n hon 340 nm,

16p phtl trén cling bao gbm hop chit ddi mau theo 4nh sang tht hai, 16p phu trén
cing dugc bb tri & trén 16p ludng sic d4i mau theo anh sang, va hgp chit ddi mau
theo anh sang thir hai c6 do hép thu & trang thai khong dugc kich hoat thir ba 16n
hon 0 trén it nhat mot phin cta cdc do dai budc song tir 330 nm dén 380 nm, va a
dd dai budce song hép thu nho nhét cudi trang thai khong dugc kich hoat thir ba 16n
hon 330 nm,

trong d6 do dai budc song hép thu nho nhét cubi trang thai khong dugc kich hoat
thtr ba 12 nhé hon do6 dai budc séng hép thy nhd nhét cubi trang thai khong dugc
kich hoat thr hai, va d6 dai budc song hép thu nho nhét cudi trang thai khong
dugc kich hoat thir hai 1a nhé hon hodc béng v6i @6 dai budc song hép thu nho

nhat cudi.

26. Vét dung ddi mau theo 4nh sang theo diém 25, trong d6 d6 dai budc song hip

thu nho nhit cudi trang thai khong dwgc kich hoat thir hai 13 16n hon 380 nm.

27. Vit dung ddi mau theo anh séng theo diém 25, trong do do hép thu & trang thai

khong dugc kich hoat thir hai 16n hon 0 1a ¢ tAt ca cac budc song c6 do dai tir 340
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nm dén 380 nm, va d6 dai budc séng hip thu nhé nhét cudi trang thai khong dugc

kich hoat thir hai 1a 1én hon 380 nm.

28. Vat dung d8i mau theo 4nh séng theo diém 25, trong d6 d6 dai budc séng hép
thu nhé nhét cubi trang thai khong dwoc kich hoat thir hai 12 nhé hon d¢ dai budce
séng hip thu nhé nhét cudi trang thai khong dugc kich hoat thir nhét.

29. Vat dung d6i mau theo 4nh sang theo diém 25, trong d6 vét dung d6i mau theo
anh sang nay c6 do truyén tinh theo phin trim clia trang thai khong dugce kich hoat

nhé hon 5% & tht ¢4 cic budc song c6 do dai tir 340 nm dén 380 nm.

30. V4t dung d6i mau theo anh séng theo diém 25, trong d6 mdi hop chét dbi mau
theo anh sang thtr nhét, hop chét ludng sic d6i mau theo 4nh sang, va hop chét d6i
mau theo 4nh sang thi hai doc 14p dugc chon tir naphtopyran dwgc dung hop
indenb, naphto[1,2-b]pyran,  naphto[2,1-b]pyran,  spirofloeno[1,2-b]pyran,
phenanthropyran, quinolinopyran, floanthenopyran, spiropyran, benzoxazin,
naphtoxazin, spiro(indolin)naphtoxazin, spiro(indolin)pyridobenzoxazin,
spiro(indolin)floranthenoxazin,  spiro(indolin)quinoxazin,  fulgit,  fulgimit,
diaryleten, diarylalkyleten, diarylalkenyleten, hop chit d6i mau theo 4nh séng
nghich dao v& nhiét, va hop chit d6i mau theo 4nh séng khong nghich déo vé

nhiét, va hon hgp ciia ching.

31. V4t dung d6i mau theo 4nh séng theo diém 25, trong d6 16p phil trén cling con

bao gbm chét hdp thy dnh séng cuc tim.

32. Vat dung ddi mau theo anh sang theo diém 25 trong d6:
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do dai budc séng hép thy nhé nhit cubi trang thai khong dugc kich hoat thu nhét

13 16n hon 380 nm va nho6 hon hoic bang véi 450 nm,

do dai budc séng hép thu nhé nhét cubi trang thai khong dugc kich hoat thir hai 1a

16n hon 340 nm va nho hon hoic bang v6i 450 nm, va

d6 dai bude soéng hip thy nhé nhét cudi trang thai khong dugc kich hoat thi ba 1a

16n hon 330 nm va nho hon 380 nm.

33. Vit dung d6i mau theo anh séng theo diém 32 trong do:

d6 hip thu & trang thai khong dugc kich hoat thir ba 12 16n hon 0 trén it nhit mot

phé“m cua cac do dai budce séng tir 330 nm dén nho hon 370 nm, va

d6 dai bude song hip thy nhé nhét cudi trang thai khong duge kich hoat thir ba 1a

16n hon 330 nm va nho hon 370 nm.
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