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Development of tumor vasculature targeted liposomal
delivery system for the treatment of chemotherapy
resistant cancer
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Tumor vasculatures are the general route of entry of nutrients and chemotherapeutic
drugs to tumor cells. It plays a critical role in tumor growth and progression, not only by
providing nutrients, and oxygen but also by spreading of metastatic cells into the systemic
circulation. Selective inhibition or destruction of the tumor vasculature could trigger
tumor growth inhibition and thereby offer a novel approach to cancer treatment, more
specifically for the treatment of multi-drug resistant tumor tissues like renal cell
carcinoma, RCC. The resistance of RCC to chemotherapeutic treatments remains a major
obstacle in therapy. TECs express different types of cell surface markers and Integrin
avp3 is one of them which is readily recognized by RGD motif peptide. In this study, RGD
modified PEG-LPs (RGD-PEG-LP) are used to target the tumor vasculature of RCC

tumor.

Size of liposomes (LPs) specially governs its biodistribution. Small size PEGylated
liposomes (PEG-LPs) of about 100 nm in diameter (dnm) are widely used to target many
diseased tissues including cancers. Large size PEG-LPs remain beyond the interest of use
due to have some limitations specially its recognition by reticuloendothelial system (RES)
as well as filtration out from blood circulation through spleen. In this study, RGD modified
small (~100 dnm) and large (~300 dnm) size PEG-LPs were prepared and in vitro cellular
uptake was performed to observe the binding efficiency towards the target receptor using
Human Umbilical Vein Endothelail Cells (HUVEC) which express remarkable amount of
Integrin avp3. This study indicated that RGD motif peptide presenting on the top of PEG
of large size PEG-LP exerted the stronger multivalent interaction with its target receptor,
as compared to the small size version. Consequently, the tumor vasculature targeting
efficiency of large size RGD-PEG-LP is compared with the small size version. To test the
therapeutic efficacy, doxorubicin (DOX), a widely used anticancer drug was encapsulated
into the PEG-LPs. The tissue distribution and anti-tumor activity were investigated in
OSRC-2 (human RCC) tumor bearing mice. The therapeutic efficacies of DOX loaded
RGD-PEG-LPs were compared to that of Doxil (a clinically used small size PEG-LP having
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~100 dnm) in mice bearing OSRC-2 tumor xenografts. Large size RGD-PEG-LP (DOX)
significantly reduced tumor growth and prolonged the life span of the mice. However;
Doxil, which accumulated in the tumor tissue via the Enhanced Permeability and
Retention (EPR) effect, failed to suppress tumor growth. Compared to small size
RGD-PEG-LP (DOX) (~100 dnm), large size RGD-PEG-LP (DOX) also showed a
significant anti-tumor effect, which was exerted through its strong anti-angiogenic
activity on the tumor vasculature rather than having a direct effect on DOX resistant
RCC. Tumor vasculatures are generally leaky which permits tumor accumulation of small v
size (~100 dnm) PEG-LP via the EPR effect. Based on these, a new hypothesis has been
generated considering that large size PEG-LP (~300 dnm) might avoid or minimize the
EPR effect that finally leads the larger number of particles to come to close contact to
tumor endothelium. The in vivo study also revealed that the large size RGD-PEG-LP.
mainly resides and preferentially targets the tumor vasculature presumably because of
multivalent interactions with the receptor expressed from TECs; where the small size
RGD-PEG-LP extravasates to tumor cells. Moreover, TECs derived from OSRC-2 tumor
tissues were found 100 times more sensitive to DOX as compared to OSRC-2 tumor cells,
indicating the efficacy of anti-angiogenic therapy against RCC. Therefore, the newly
developed large size RGD-PEG-LP that targets the tumor vasculature would be an
effective and alternate therapeutic strategy for the treatment of tumor cells that are

resistant to chemotherapy, in cases where Doxil is ineffective.
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MAMRO BRI BRI L 2VARRERNET 2L METH 2. HE, BAMREET
B3z, BAOHEFHFEFEBTD I ETERECBFEOLRZENRTZ2IET. NADKREZNHERS
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Lo THY, FRXTIHESLENEHREENE T UK — LARIEY%NES 27 L DR L EHH
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BEAD) R —LOFZETIE, P Z2HF L 100nm ¥ XEF 3 Z & T enhanced permeability and
retention (EPR)ZIR TEBMICEMI 2 HEN—BRNTH 2N, 2RP TESFR. EFNEE2PHRLL
FEIT B0, URY—LYA XE EPRHBIEVRI 52 0ES 300nm EHXTRELHBEL. 1257
Y RFERERT S RGD EF—TIRTF K% PEG OEMicEMiL~, 12577 2Btk HUVEC #ika
EFRAWHIRBESERBRET O ZRER. UMY RENLAZENEY RY —LOBERmENRARADRE
BEIZ 100nm DERMLY RV — L L HEBL 300nm OEMELY RV —LTH 10 BBV EDEHLMER>
oo URYV—=ADU H 2 BAEHERNLICIE. TOY1 XHAKESBERTEIENFERE N, ,

KizEHIT, FARENEAShSEBEOV LD TH S FHBME (renal cell carcinoma: RCC) %E
FINELTHBEZIRIZOWT, HROVRY —ABATH S Doxil (Caelyx) ZHEXxIRE L THIEL
7z Doxil IZEEA 100nm BE TH D EPR R THAMBICERL . AR EENETS KEFVIILE
L UHAPEG#E#HiURY—LTHD. RFUNEL L HEER 1.5mgkg TOHBEBESROESE, Doxil T
BESE<HBEHENESNIN>OIIHN LT, EHEISBEL - 300nm DEMLY R —LATIHE
BIBHENHIERIN, £/~ 100nm OFEMME) RV —L LB L THERICHBVWHBEDRE S
L. ZOFBEBHROADZXLIZDNTE SIIREZTo 2. URY - LALBSOERAKT OES
MEOHRFEHESAEMBETERL-LZ A, MEOHEKEIZ Doxil EHBL T, EMELY RV —-LTEE
RRDPLTWE, £ERABBAROT R M~ AMREFMICRITLZE 25, 300nm OEAME) FY—
ATIE 100nm OHDLD D, BEOETE<ERIN, o T, BEOENEANRFIES D 2EE
LnEFEEBENFBEIROEERTH D Z EMNRB I N, KEIC. NAMSE,N S B n/-EE i
BRI S REMEO RFVNES CORBHEFMLAZE 25, BB S HuE: U RS SN K Hk
3100 fE RF VN E L O ADBRZIENBN T EARE N,

ZhEET2IZ, FHIZ, 300nm OEMILURY—-LE2ANS Z & THEEMENEMRADRRES
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