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Delivery of Photosensitizers for Photodynamic Ther apy

Seungwoo Park, M.D.

Department of Internal Medicine, Yonsei University College of Medicine, Seoul, Korea

Photodynamic therapy (PDT) has been used to treat several types of cancer, and comprises intravascular ad-

ministration of photosensitizer, uptake by cancer cells, and followed by irradiation of light of appropriate wave-

length. Although PDT takes advantage of relative retention of photosensitizer by cancer cells, effective delivery of

photosensitizing drugs is of great concern. Several delivery strategies have been employed in PDT. Photosen-

sitizers can be delivered either by passive carriers such as liposomes, micelles, and polymeric particles, or by ac-

tive targeting using cancer cell-directed ligands or antibodies. Although well-studied colloidal carriers effectively

deliver photosensitizer to tumor cells, they are taken up by mononuclear phagocytic system. Delivery system us-

ing polymers is an attractive alternative to colloidal carriers, in which hydrophobic drugs are chemically or phy-

sically loaded to polymers. Though there are several steps to be solved, targeted delivery system utilizing re-

ceptors or antigens abundantly expressed on cancer cell theoretically provides a great deal of advantages over

passive system. Selective uptake of photosensitizers by cancer cells may greatly enhance therapeutic efficacy as

well as minimizing adverse effects resulting from accumulation in normal tissue. This review discusses various

strategies for photosensitizer delivery that have been investigated to date. (Korean J Gastroenterol 2007;49:

300-313)
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Photosensitizer Carriers Target Host Comments
ZnPc” LDL MS-2 fibrosarcoma Mice 2-fold higher tumor accumulation of dye
BPD-MA”' LDL, HDL M1 rhabdomyosarcoma Mice Significantly higher tumor cell killing by LDL
conjugated BPD-MA
BPD-MA” LDL CNV Rabbit Total choroicapillary closure with minimal
retinal damage by PDT
BPD-MA® LDL M1 rhabdomyosarcoma Mice Verification of LDL receptor-mediated tumor
uptake of BPD-LDL
BPD-MA™ LDL Artherosclerotic Rabbit Selective accumulation of dye in artherosclerotic
Ac-LDL plaques plaques by association with lipoprotein
Liposome
Ces* LDL Retinoblastoma cells None 3- to 4-fold higher uptake than free dye
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Table 2. Antibody-mediated Targeted Delivery of Photosensitizers and PDT Effects

Photosensitizer Antlb.ody Spacer Tumor Comments
carrier
Hp75 Anti-M1 None M1 Significant tumor growth retardation at lower
rhabdomyosarcoma (mice) conjugate dose compared to Hp alone
Hp' CAMAL-1 None Ml Significantly higher tumor cell death
rhabdomyosarcoma (cells) compared to controls
Ceﬁ92 Anti-Leu-1 Dextran Human T leukemia (cells) Chlorin:MoAb ratio 30:1
induction of 90% cell death
AISPc® Liposome- PVAL Osteosarcoma (791T) Less toxicity by targeted AISPc liposomes
791T/36
Ces” 17.1A Poly-L-lysine Liver metastasis from Higher tumor cell death compared to free dye
colorectal cancer
m-THPC”  U36 None Squamous cell carcinoma Rapid clearance from the bloodstream
CMA* Anti-Leu-1 PGA Human T leukemia CMA:MoAD ratio 36:1
preservation of 70% binding activity and
specificity
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