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attributable to the absence of MRP1-mediated efflux from many tissues of
the body; and iii) VCR uptake into brain tumors was not only elevated in
Pgp KO mice, but also in MRP1 KO mice. We speculate that the surprising
and prominent increase in brain tumor/plasma ratios in MRP1 KO mice may
be related to the ability of MRP1 to attenuate the CSF drug concentrations.
Finally, MRP1, and not Pgp, had a pronounced effect on BM distribution of
VCR. The substantial effects of Pgp and MRP1 on VCR tissue distribution
warrant further investigations, and may provide insights into how transport
modulators may be utilized with therapeutic intent.

Mouse strain Systemic PK parameters? Steady-state tissue/plasma ratios

CL [L/min/kg] Vss [L/kg] Tumor/plasma BM/plasma
Wit 0.091 (0.011)  19.2 (4.0) 2,28 (1.21) 4.48 (1.06)
P-gp KO 0.069 (0.024) 19.2 (6.1) 3.91 (2.25) 4,75 (0.52)
MRP1 KO 0.097 (0.025)  37.4 (14.3) 8.10 (0.79) 8.0 (2.48)
2Mean (SD), n = 4 -10/group.
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Secretory phospholipase A2 as tumour specific trigger for targeted
delivery of a novel class of liposomal prodrug anticancer etherlipids
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Cancer treatment using traditional chemotherapeutics is often problemat-
ical due to severe side effects. These side effects could be diminished
using specific tumour targeting of the drugs, thereby increasing the drug
concentration in the tumour area and lowering the systemic exposure.
Liposome based drug delivery has been thought to alleviate these
problems, but so far no tumour specific release mechanism has been
demonstrated.

We have designed a new generation of liposomes that are specifically
degraded by secretory phospholipase A2 type IIA (sPLAZ2), which is
secreted into the tumour microenvironment in a broad range of human
tumours. Accumulation of the prodrug liposomes in the tumour is facilitated
by the leaky tumour vasculature, known as the enhanced permeability and
retention effect.

As a result of the high levels of sPLA2 in the tumour, sPLA2-mediated
degradation of the prodrug liposomes results in the production of a free
fatty acid and an anticancer etherlipid (AEL). AELs belong to a group of
anticancer drugs possessing an anticancer effect both in vifroand in vivo
(e.g. Edelfosine and Miltefosine) without causing mutagenic effects. Thus,
the liposomes are built of proAEL lipids, which are converted to active AEL
drugs by sPLA2 leading to a site-specific anticancer drug release in the
tumour area.

Novel AELs were synthesized and tested for in vitro activity. Promising
candidates were synthesized as proAELs and liposomal preparations of
the proAELs were tested in vifro for sPLA2 mediated degradation and
activation. Human tumour cell lines secreting sPLAZ2 were growth inhibited
in a dose dependent nature (IC50 20-50 |LM) whereas non sPLAZ secreting
cells were unaffected up to 200 uM. The dependency of these effects upon
sPLA2 was further reinforced by the lack of proAEL cytotoxicity when a
specific sSPLAZ inhibitor was present.

These data demonstrate that our novel prodrug liposome based drug
delivery concept triggered by sPLA2 in human cancer is a promising
approach for targeted delivery of anticancer ether lipids as well as
conventional chemotherapeutics encapsulated in the liposomes. We are
currently evaluating suitable mouse and rat models for in vivo proof of
principle.
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Encapsulation of vinorelbine in sphingomyelin/cholesterol liposomes
enhances the tumor exposure and antitumor activity of vinorelbine in
human mammary and non-small cell lung cancer solid tumor models
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Vinorelbine (VRL) is a cell cycle specific, anti-mitotic drug that is
clinically approved for the treatment of advanced non-small cell lung
cancer (NSCLC) and metastatic breast cancer. In vifro studies have
demonstrated that VRL cytotoxicity can be improved through increased
duration of exposure. To evaluate whether increased tumor exposure would
translate into an in vivo benefit, we have developed a sphingomyelin/
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cholesterol (SM/Chol) liposome formulation of vinorelbine (INX-0125) that
has optimized drug release properties in vivo. The pharmacokinetics, tumor
accumulation and anti-tumor activity of INX-0125 and VRL were evaluated
in nude mice with subcutaneous human MX-1 mammary carcinoma
tumors. Liposome encapsulation of VRL resulted in an approximately
two order of magnitude increase in plasma AUC, as well as increased
drug levels in MX-1 tumors compared with VRL, consistent with the
increased circulation time of INX-0125. The tumor AUC of INX-0125
injected intravenously at 20 mg/kg was approximately 10-fold higher than
the same dose of VRL and resulted in significant improvements in anti-
tumor activity. MX-1 bearing mice treated with INX-0125 at 20 mg/kg
showed complete tumor regression, with all animals being tumor free at
the end of the study (day 91). In addition, 20 and 10 mg/kg doses of
INX-0125 resulted in tumor growth delays (T-C) of =60 and 32.4 days
respectively, whereas the equivalent doses of VRL exhibited a T-C of 28.5
and 7.3 days, respectively. Empty SM/Chol liposomes were inactive in this
model. Significant improvements in anti-tumor activity were also observed
for INX-0125 relative to VRL in several other mammary and NSCLC solid
tumor models. The combination of significantly improved pharmacokinetic
properties, increased drug delivery to solid tumors and the improved anti-
tumor activity of INX-0125 relative to VRL in human mammary and NSCLC
xenograft models justifies further development of this promising liposomal
formulation of vinorelbine.
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Phase | and pharmacological study of AP5346, an HPMA copolymer-
linked DACH platinum therapeutic, in patients with solid progressive
tumors
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AP5346 consists of a cytotoxic 1,2-diamino-cyclohexane platinum complex
(DACH-Pt) linked to a water-soluble, biocompatible copolymer, N-(2-
hydroxypropyl)methacrylamide (HPMA), which, in animal models, has been
shown to significantly increase platinum (Pt) accumulation in tumors,
presumably via the enhanced permeability and retention (EPR) effect. The
main objectives of this Phase | study were to determine the maximum
tolerated dose (MTD), dose limiting toxicities (DLTs), the recommended
dose (RD) for phase Il and pharmacokinetic (PK)/pharmacodynamic (PD)
parameters. Dose escalation was based on the accelerated titration method
followed by modified Fibonacci method. AP5346 was administered as a 1-h
IV infusion days 1, 8 and 15 of each 28-day cycle. The starting dose was
40 mg Pt/m?. Pt analysis was performed in plasma and plasma ultrafiltrates
by AAS and DNA adducts by a 32 P-postlabeling assay. To date, 15 patients
have been enrolled (8 female, 7 male), median WHO PS 1 (range 0-2),
median age 51 (range 32-74). AP5346 was administered at the following
dose levels: 40, 80, 160, 320, 640 and 1280 mg Pt/m?. Probable drug
related toxicities seen to date at all dose levels included CTC grade 1 or
2 nausea and vomiting requiring anti-emetic prophylaxis at high doses,
anorexia, asthenia and diarrhea. Two patients experienced a dose-limiting
Grade 4 neutropenia during the first cycle at 1280 mg Pt/m?. One patient
was withdrawn from the study after 2 cycles at 640 mg Pt/m2, and another
patient was delayed for a 3 cycle, both due to renal toxicity. A pre-hydration
and urine alkalinization protocol has been implemented at the 1280 mg
Pt/m? dose level. In addition, two patients at the lower dose levels of 160
and 320 mg Pt/m? experienced hypersensitivity reactions to the drug. PK
analysis revealed a linear relationship between dose and AUC of total
Pt. Estimated terminal half-life of the total Pt in plasma was 78+17 h.
One patient with melanoma of the auricular area and metastasis to the
lung experienced a partial response by RECIST criteria after two cycles of
treatment (1% cycle at 1280 mg Pt/m?, reduced to 640 mg Pt/m? for 2™
cycle) and is undergoing a 4t cycle. In conclusion, the MTD of one cycle
of AP5346 has been reached and enrollment in the study is continuing at
a lower dose level. Updated results will be presented at the meeting.



