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9] TollM ERIRTE 2
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HA] oW =2 FholMT MY 548 A vehA gl &
7 spe] dlof| oJajjx] 7] (excitation) 2 wollak ¥4 AAE(Y
8} Ak A4 2] superoxide 2 peroxide) & AAJEl WA
A =4S eItk 3RS A FAE & A ATkl AuA
=, o Aol AT e o' FHo] BA| E=t], ofuf ¢
o B4 apge] Uls xoTA HH, 1 F2el Sle o
| =3 9 ﬁoﬂle 2 ThE WA A& HERA ©
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Eoﬂ—fr 2R S-S ERER X8 Fol=
715 At & EFeE F2Rgo] YERA|

0

R
>
N
gz,
@

244

1999 Zddietu 3}t 8wt (A
2001 AEStn shehe ek (AAh
2007 S o8P A5 St (D
2007 L?,ﬂZ}ZH’*] AT (279D
2008~  HHY 11E1 Bardak X 2 ATw)

dAl AR )

Molx
2000 ARSI st (3HAD
2002 olgjoiA Tl oFetel T ly-el
2005 olsfoAiehE oFE (A7 15Hd)
R

2006 olsloiAiTsta opstl A A
2007~  =HYAH A7

Gkl

Cancer Imaging and Photodynamic Therapy Using Photosensitizers

S3I9HE]
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7] el gate] ko] Ae FIATI= R0 Sl et
AlaA] eRte] wha e =2 g QAN arse] Rk A] ok A
o% dHA Sl

(2) F4E whel Wby Aleo] ot Jueo Fevhes @
g, FaRgolu arse] A9 Qe FYeh AEs WA R} 7Fsd
]

T UE W ope) A g V)E A 55 YSIA 1ES =olw

]
£ 201, w9 2t Sol rae € o Qs AR Ao 5
ofslo] FEolut Al ARE AWsl] Pi= o] Bl Al
o] 7Fs8l, Fae ANehs @A) Aol sEs thAlse] 3

e = 3ok
(4) st AT PR FoANE oF 22)0] Qld F-919] &=
2Hll 22 grxolls & 7 947] wReel|, Al 5 AT A
Ad el 22 0% FH0 AL sl T15ks vileAl
Huw, oot Aol JeiE EehA BrkSs], v

(5) &gl M9 }l=

AeEAe] oAl 8-S

o
= e AR 5 on

24 712 3] mdehe
E

AE AHgstelek o
A% YFAZ 7))

5__

522 AR L))

o] EAEh= Z-7-ell= Al

ZAo| zoiF wje], AYA|
1S F5sl7] wieel,
A A 2AC) B

N

l

ol

H]o]

£

go] vlg- Stopr] ofstef] A%k ¢hAl

= e = 97 Ak ol ol E, Il AReke Eel

735 ulerde] el Huh). olefdt A} g Aol

PAFE W= 79l 71%5<] o] Q= 718 S A, AFs, 30 ] high molar extinction coefficient () S zb= FZ7A1S 7t
S0l disto] FoAst X 55 Al H9, 7189 Ves RES & slaL Qlow, Tak RS Tk A6 A A T Uls Hg
A3, A5 F2 3R] Hhe] o] A Al k. 5 2 o Sh= WS A EE 3 Qv 9o F3 Zloje] Agteo] Qlrk= 21
FEA, Ag7gRdo] daE A 32 ool ololE 2] ¢ 2 Ao B u) o] & S Qled), Feis XgAe of =
k= 71 oA 9] 7ol Qlojx A=E Yt AFg9] 7le 2] ol X8t gy A ollE 48 T4 e Zloltk

o] REH] Al F 17sl ofo|& FAKSE o7} Sl s By (8) BSHAE ol At olr] T2 oz XAy
AeH(=rteta AH-013} 49 http://litepharm.co.kr/kor_index. = o] ¥ FuIzAd vk (skin photosensitivity) ]tk 2574 (hy—
htmelld A= 3. drophobic) FE7AIE Fdsl X8 Foll AR} u]e) 1eof| u

= ey 54

T A0l Aleke] A,
e vE Z719ke] Agell o avdor AMEL Qv olefdt WS =5
A ot IAEL Vee BESE SA0R A, ol &

Sensitizer Trade name Potential indications Activation wavelength|
HPD (partially purified), Photofrin Cervical, endobronchial, oesophageal, 630 nm
porfimer sodium bladder, gastric cancer, brain tumors
BPD—MA Verteporfin Basal—cell carcinoma 689 nm
m—THPC Foscan Head and neck tumors prostate and 652 nm
pancreatic tumors
5—ALA Levulan Basal—cell carcinoma, head and neck, 635 nm
and gynaecological tumors
Diagnosis of brain, head and neck, and 375~400 nm
Bladder tumors
5—ALA—methylester Metvix Basal—cell carcinoma 635 nm
5—ALA—benzylester Benzvix Gastrointestinal cancer 635 nm
5—ALA—-hexylester Hexvix Diagnosis of bladder tumors 375~400 nm
SnET?2 Purlytin Cutaneous metastatic breast cancer, 664 nm
Basal—cell carcinoma, Kaposi’s sarcoma, Prostate cancer
Boronated protoporphyrin BOPP Brain tumors 630 nm
HPPH Photochlor Basal—cell carcinoma 665 nm
Lutetium texaphyrin Lutex Cervical, prostate and brain tumors 732 nm
Phthalocyanine—4 Pc4 Cutaneous/subcutaneous lesions from 670 nm
diverse solid tumor origins
Taporfin sodium Talaporfin Solid tumors from diverse origins 664 nm

5—ALA, 5—aminolevulinic acid; BPD—MA, benzoporphyrin derivative—monoacid ring A; HPD, haematoporphyrin derivative; HPPH, 2— (1—-Hexyl—
oxyethyl) —2—devinyl pyropheophorbide—alpha; mTHPC, meta—tetrahydroxyphenylchlorin; SnET2, tin ethyl etiopurin.
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&l 1. Modified Jablonski OlLAX] =AS ARZSI0 LIEKH 2R Q| MZ AlE HIZIHE

So|F o FAE] JolQlA H=tl|, o]gA Y- Foll IEshe ¥
A Hgel mzo] FH GAsE o] WA TS AN
Al =1z Fe} ol £4-5 o 5 o = FoE)
AEE B $ o g A Aol AESES A 7 gl o]
2t o] Bt gl HEE opJslEE, o5 sl St

o & AN A AA AlRto] 25 ol8lE Wi S skat
Ak, 3A| & o83k oF AF XEAANE JE e g, HE
21 ARERE 9 Ak A mdo] o AT moRlE AlRE
a8 B2 o] wan Qlek o] Zlel] thsial= FollA] ApA8]
Aeetes sl

1o dA] A E Y s S8k ¥
DI A T FSAAE] E Holx gtk

22 HSZM 2 Hsist

2.2.1 &5l Photochemistry)

38! 12 357 54 sbde] dlof] 2J3)x] of 7] $of] Al
=495 vl WSS BA80 R YeRA Aot 353
& el E2ER] = A9 S 714 oluR] Adeell Qs wie
=/doln], ERupge] dlof rFo] HH U oufx] JEE of7]
(excitation) ATk o718 F57A] FollA AR 3] He=

NUAE ABHAA 714 oux] AeZ Zobbal, i in—
tersystem crossing®|#t I74-S F510] 418 oflu#] HEIE &4
7HA @k olw] FFAARE Type 13} 18] F7H] B A25 &
ato] A2 544 YERA =, Type 9] -5+ Ll 2Jstod]
o718 FSAAIE T substrate Afolell “HA} F2 AR
Ag’o] oA )zt F& sz, A= Alxd 74 43
T AR W5 Eato] Al 5S¢ 0715} Type 11¢] 79+,
A oA Aol e e AZE T Abkkell Ao R o
YRS Ag’sPaA vkeA Aol A8t A (singlet oxygen) S
s WA AL 548 otk A& Ahs Al A4
TE(AEEY], 23X} Al FelAHE, @94, guanine 5) I
sleta o7 Hhgato] s FOEM, AEE FolA Hck &4
Awol| wet 9hM|3E= apoptosisth necrosisE ROl=t]|, 49
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AT} ARGFE apoptosisEURE necrosisE E8lo] S5 A2
Hl&o] S7FHA 9tk 5= Type I w7kl Qe 5
H Abde) R E Adetn AR ZIAEIR BolbA, TR
714d 4= Q= FRPdEE Foh olefdt miFiEE Bl S5
A= U 20 T Fdolhis < 7133 7] — olux] dg
— 7] 1”‘0‘ B2 57 > & JHEslHA AGHoR A3 AAE AN
3 A ocq A= A3F AT =9 §}'6qu.j w23}
o 5 ZMH photobleachmgol Aot Foflok At Akae] AgAe]

A Hrk 852 type 9 type [T W50 FAlel] Ao, o] &
7re] HlE- Eoﬂd A T, A T Ak E 7]
A (substrate) 9] &%, 7147} %”o‘@’ﬂ]ﬂ'ﬂ binding affinity 5l
e Agecia dejA ok

AE W Ak TE2- WAl =1 R A7) wiEell
s el sh= 918 AR A7t 7Pk oAIRE
FIAQ AME B4 G 9L 5 QI oF So] Aol &
@ Ak R <0.04 psolar, wEbA o] AREERE FAtel 2
3 A& A7) olsste] 71T RS Ao ¢ SlE Ade
<0.02 ym=2A] SAIES] =71 10 pm) ol Biske] Xl 7] uiE
of, AI3E B} Bei= AEUellA] FE3A1S] EA] 2|7} o= Jtoluk
of wEbA AIE =4 g#e] Ajol7t viehdth UWHA 0% mito—
chondria, nucleus, lysosome §°] A% &4 835 SOi3iA14
T UE FoE UTA glom, o3 FTAE st wER
ZA5A 317] 2181 cell penetrating peptides, nuclear local—
ization signals F=+= receptor targeting ligands2Fe] conjugation
& B35 A7) o] AEEITE o)glels, W] nhg ¢
o] WA golA 2] ) (mW/em?) 2wk WA 71 F oy
A (Jfem?), FoAFt FE3AL] 5 A walaa} shi= FB9lelA 9] A
29 55, WA o099} light exposure Alo]9] Az 7H4 S
oJaiA Fofet X5 wir) 2e-Hrk

222 HEZH

AR A 39S 7K porphyrin—based) © & & 713} 71
2] Z(non—porphyrin photosensitizers) © & Wz 4= Q=) o
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olEs, o7lelx= o 71Nk F5H Al theix] tHRES sHlck

2221 BRI Oz ShYE Zul2l 7|8t AL

Z3)HL 4719] methine bridgeol oA Az Q49 tetra—
pyrrole macrocycles 713E0% FAJEe] QLo (TR 207D), =l
o3t fal%, 22124 Pof|x] Q] molar extinction coefficient, pKa,
D sE(TFA R ol Aol Al F5A] localiza—
tion} A E3EE A7) FIA717] 218ke] pyrrole rings?] FH
ol X871% =¢letar ek’

8 35 -l 7Nk AR A9 @C’J UV/Vls g5 24
Efg ®HojFa §lr} 9F 400 nmellA] soret 2= B bandekil &=
2l & W= (6~200,000) ¢+ 500~700 nm e Q—bands
o BEls 409 PEEs s Bl 24 2 el gl
FSAE 217177171 SIS 600 nm oPdelld YeRbRs &4
93.2] molar extinction coefficient () ko] F2akck” 140 %
S7A19] Z$-elli= 600 nm o del Kol S=rFu]=19) extmctlon
coefficient”} $7] wliol], 600 nm ool B} S5 &80] I
28 chlorins¥} phthalocyanine 52] 24t F57A150] 7H‘é}ﬂ
Oi %h;]_ n:—d]_ )\1—6‘]— AAE o]zﬂ— AR 0%7]/\]7]1_31 Q3 01]1;]X]
7} 0.96 eV(22 kcal/mol)©]3, 850~900 nm Rt} Z 372
HLS ARG3lololt RS of7|A7I=t] EpAR] FSRAle] At
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o4z AelE olEo] Wl = Q= Alow g Q7]
2 Fof| Y8t FSAE ATNTIEME =2 a8 éﬁc} J
= A8 7] Y8iHE 600~900 nme] 3 4 ol =

molar extinction coefficientE b= F5AA7F w2 st 7oz

oA 31 QI

l~>

rlo

Fogk XnE Qo] 2 FAHAIEA 1EEE B a0kt
W o3 vk 1) ”J"ﬂ FHA %5 we 540 & Adow
dark toxicity), 2) 4o %4 B3} g8 4 Zlo|7} Hopr} ¥ 24
214 9 949 (600~900 nm) thellq =2 FAF S a-5(5, high
molar extinction coefficient) & ¥ 7, 3) &4 o o] vl
S #o] FHE uf A3 Ak4o] A ES (singlet oxygen quantum
vield, @,)°] & Z(d, = 0.5), 4) I3 AW &8 (fluorescence
quantum vyield, @r)°] o= % Sl 7, 5) A F-9lof deA o
2 F44 7, 6) Eol dlgt {8l
2222 UoIdo =z SHdx0iX= LS ZH|
5—Aminolevulinic acid (6—ALA) = 2] 34ojst 2|5 2l &34 71
o] /\}%H” protoporphyrin IX (PpIX) &] A4 E2EA 9/l
i & AE Hol 7] witel] Ak 20 st AvkRE T o
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B ZoR duA o’

olgfgh ot wiiell, Folr IFES] ALAE FolatAl =W 74

ZAERTRE QAN G824 0% PpIXe] o] 31w, o]
Foll 54 3] WS xold xS AdEFoR 59 ¢ gl
Zow FHE I vk 5-ALAS] 9= 237 AL & 37t

A el= g2 5—-ALAY] systemic administration®] 234 2871
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! phototoxicity S 234
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(low density lipoprotein) ¥} bindingS &}, QAI3ES}F F9F 3 Ao
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\ <:I Direct tumor cell kill

Blood vessel damage
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\‘\ <::|Act|vat|on of an immune response
against tumor cells

ol A 2 Zpoist x|2

o| H7iE
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7 AR A E]] A B receptor—mediated endocytosisell 2
34 uptakeq O =M, o5 AEeA] FFAL] STt HS )

< SR Azte & Atk

I Al A Tl 5 e $F 7 A=A 4
A FAu|go] o 2-3 119 H]? ol Aoz wauEet’
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3¢ of
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? B fluorescence/ *0; MMP.7 | [0
lr'::lse '0;quenching 102 10, production activation
restored
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