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> » p Zdst X|Z (Photodynamic Therapy) 7|22 27K & S&
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&34 (vascular damage)@t blood flow stasist=
159 (solid tumor)ell el Feletalm Also] Fagt
Avto]r long—term tumor controlol 7]ojgtc}, ot
2ol A9 do|A4 A} & endothelial cell A4
7P LI vessel lumenolA EHF AL ofof
arterioles, capollaries. postcapillary venules %l
leukocyte adhesion, vasoconstriction, vascular
permeability®] 57} vasodilation 2 &AL (blood
cel)¥} platelet®] AR ¢ el Aolrh vepdth
(Al F91o] Azke] wighyp Hel) wpebd dif £
of a9 g=AoR FAYPYPAE FUste] FUAE
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3) WEHE¢l ay}

O PDT-induced inflammatory effect
membrane lipid®] photooxidationd] uz}

oA sk Al A lipid
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o] neutrophil, platelet 5©¢] 0] E&218-9

&AM ohoFst inflammmatory mediator, =

phospholipase A2%

vasoactive susbstance, clotting cascade,
acute phase proteins, proteinase, peroxidase,
cytokines, leukocyte chemoattractants,
ke et A
prostaglandin endoperoxides, thromboxane
A2°] 94,

histamine,

growth factors

master cell®] degranulation¥}
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activator factor®] #H]+= FAshx|7 9] %%

HZ(tissue edema)s AW =rh, o]o]A

52



> » p Zdst X|Z (Photodynamic Therapy) 7|=2
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7], 229 B4), 3714, 4)Fdor e ¢ 3l

Bt re A AR 5aE&e AT
(dosimetry) ] 3}l wpe} AR F LARS
B A, 2089 AP AT, 3)FHe A
o rREh FsA Rl aES YA
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= FAE3H4 (photobiology) ©¢o]H, Z\_/\PPE b o ) -
(power)i= THHAT 33419 A7|(W/em”)Z LrERY AN A AN A
= =43l weloltt, A moel Fokel 2419 uhet - % Loy o o
2% BH/em) S ARSI AEE oA Fek, oo W o on

PPl e P (Chiorn of)

2) FAZA (Phosensitizer)

Inl [10]
ojbA oAl B QL] sl SIsiA 15 0 T AL R S

2ALEE Fe] 54 dPde SeEo] @A, of B U 4 Qld, 1AW 3l sllniEEa |
Axs e = es SAAAE AAkels 5838 (Hematoporphyrin)¥t 1 A &0]aL, 240 312t
osks gttt FHAlE ol =EEA oWl =2 A= ALA(G—Aminolevulinic acid)g B8] &7
FroME ME 54& A9 yUetliAl gk, &4 (Chlorin), v¥# 5 ® (Purpurin), ¥l & 3 1] €
3G THafe] dlof oJsfjA o7 (Benzoporphyrin), ZE= Ao]
(excitation) = uwjoqt w4 AT UMZO| THIIE s obd(Phthalocyanine), ElAM ]
ARRF(YY Ak 02, AR mAlEls Zelo] EX miEte s4g0f  (Texaphyrin) B fr=AlEC] 9
t]Zk, superoxide, 4 peroxide) 2dstn, YMEE mtaje of. AT FH Al BkshA
& A SN s4e mer  UES HAUAS QUGS SRS oy guis WA gt e
o B el oA AL S B B4 2xo] ¥ APEES o
BEIL Qe AR 2ol Bz A olet,

oHAl= FA 23RS 7|¥Hporphyrin—based) >.& 3t o) F A= ol AR Hofl= 71 A1 E
23} ¥ Z 7 (non-porphyrin) AYZ W 4= 2tk (ground state; Sl low, F=EA Aot 54
Marel A)71el whet 1A 24 2 OSAI Bz ubge] ol AR ouzlE E4ste] 7] AAEIS)

fw A o = [ T —[8]
(B 1) s 22 gazne gy Alg &0l Us tax s
WAVELENGTH,
PHOTOSENSITIZER STRUCTURE nm APPROVED | TRIALS CANCER TYPES
Porfimer sodium (Photofrin) (HPD) Porphyrin 630 Worldwide Lung, esophaqus, bile duct; bladder, brain, ovarian
ALA Porphyrin 635 Worldwide Skin, bladder, brain, esophagus
precursor
ALA esters Porphyrin 635 Europe Skin, bladder
precursor
Temoporfin (Foscan) (mTHPC) Chlarine 652 Europe United States Head and neck, lung, brain, skin, bile duct
Verteporfin Chlarine 690 Worldwide | United Ophthalmic, pancreatic, skin
(AMD) Kingdom
HPPH Chlarin 665 United States Head and neck, esophagus, lung
SnEt2 (Purlytin Chlorin 660 United States Skin, breast
Talaporfin (LS11, MACE, NPe6) Chlorin 660 United States Liver, colon, brain
Ce6-PVP (Fotolon), Ce6 derivatives | Chlorin 660 Belarus, Russia | Nasopharyngeal, sarcoma, brain
(Radachlorin, Photodithazine)
Silicon phthalocyanine (Pcd) Phthalocyanine | 675 United States Cutaneous T-cell lymphoma
Padoporfin (TOOKAD) Bacteriochlorin | 762 United States Prostate
Motexafin lutetium (Lutex) Texaphyrin 732 United States Breast

Abbreviations: ALA, 5-aminolevulinic acid; AMD, age-related macular degeneration; Ce6-PVP, chlorin eé-polyvinypyrrolidone; HPD, hematoporphyrin derivative;
HPPH, 2- {1-hexyloxyethyl}-2-devinyl pyropheophorbide-a; MACE, mono-(L}-aspartylchlorin-eé; mTHPC, m-tetrahydroxyphenylchlorin; nm indicates nanometers;
SnEt2, tin ethyl etiopurpurin.
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> » p Zdst X|Z (Photodynamic Therapy) 7|22 27K & S&
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DRUG OR TREATMENT MODALTY [W{OMWB‘.IJS

CHEMOTHERAPEUTICS AND NOVEL ANTICANCER DRUGS

Anthracydines

Doxorubicin improves POT-mediated tumor growth control in mice’

Platinum compounds

Cisplatin potentiates antitumor activity of PDT in mice’™

Antimetabolites

Methatrexate enhances in vitro oytotoxicty of PDT with ALA by upregulation of protoporphyrin IX prﬂdu{.tmn":'L

Microtubule inhibitors

Vingistine adminiistered prior to or immediately after PDT improves its antitumor activity in mice'™

DNA methyltransferase
inhibitors

S-azadeoxycytidine prolongs sunvival of PDT-treated animals and improves tumor growth contral 126

Proteasome inhibitors

Bortezomib erhances PDT-mediated ER stress in cancer cells in vitro and significantly delays post-POT tumor regrowth in mice™

RADIOTHERAPY

Two-way enhancement of antitumor effects: POT sensitizes cancer cels to ladiumerggy"“ and radiotherapy increases anticancer efficacy of POT,'™ prolonged
tumor growth control induced by combined teatment'

DRUGS MODULATING ARACHIDONIC AQD CASCADE

COX-2 inhibitors COX-2 inhibitors (such as NS-398,""" nimesulide,"" or celecoxib™'?) potentiate antitumor effects of PDT, possibly through
indirect antiangiogenic effects
LOX inhibitors MK-BBE, which also serves as a FLAP inhibitor, sensitizes tumor cells to PDT-mediated kiling""?

APPROACHES INCREASING OXYGEN DEUVERY TO TUMOR CELLS

EPD EPO improves chemotherapy-induced anemia and restores antitumor efficacy of PDT in mice"™; however,
EPQ might also inhibit direct PDT-mediated oytotaxicity toward certain wancer cells'?
Hyperbaric axygen Inceased antitumor effects of PDT in mice'™ and in advanced pleural tumors in humans'?'
Hyperthermia In varigus treatment regimens, hyperthermia potentiates antitumor efficacy of PDT in vitro and in animal models'™;

the shart time interval between these 2 treatment modalities might increase nommal tissue injury via vascular effects™”

TARGETING OF TUMOR VASCULATURE

Antiangiogenic treatment

Anti-VEGF'® or ant+VEGFR"*? manaclanal antibodies, matrix metalloproteinase inhibitor \'prunnmasm)"” TNP-470, ¢

and other antiangiogenic agents**'> as well as adenovirus-driven 1-12 expression'™” potentiate anttumor effects of
PDT in mice
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