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Background: The blood-brain barrier (BBB) is mainly formed by brain capillary endothelial cells which are closely sealed by tight junctions
and express high levels of active efflux transport proteins, including P-glycoprotein (Pgp). As a result, the overwhelming majority of small
molecules, proteins and peptides do not cross the BBB. In the present study, we investigated the utilization of a new peptide based drug
delivery technology that provides a non-invasive and flexible platform for transporting drugs into the central nervous system. Material and
Methods: In situ brain perfusion were used to assess the brain uptake of our conjugates. Analysis of tissues was done after extraction by
LC-MS-MS or HPLC. Xenograft models of glioblastoma (U87) were established by intracranial stereotaxic injections of U87 cells in mice
and rats. Results: Angiopep2-Cy5.5 is very rapidly transported in the brain parenchyma as visualized in the brain after intravenous and in-
situ brain perfusion. Higher fluorescence was also detected in the brain tumor compared to the normal brain. Based on these properties, we
have created several new drug entities, the most advanced of which is ANG1005 formed by chemical conjugation of our peptide vector
(Angiopep-2) to three molecules of paclitaxel. In contrast to free paclitaxel, which is normally prevented from reaching the brain by the Pgp
efflux pump, ANG1005 is efficiently transported across the BBB, with approx. 100 fold higher transport rate compared to free paclitaxel and
10 fold higher transport rate than Temozolomide measured using in-situ brain perfusion in rats. In addition, ANG1005 is homogenously
distributed in rat brains. ANG1005 was detected by LC-MS-MS in both normal brain and brain tumors in mice 30 minutes after i.v. injection;
detected brain levels of 2.1 μM are above the therapeutic concentrations of paclitaxel. The effect of ANG1005 was evaluated on
glioblastoma (U87) xenograft tumor growth in immune deficient mice and resulted in a significant increase of survival of mice treated with
ANG1005 of 27%. In a rat glioblastoma (U87) brain orthotopic model, administration of ANG1005 resulted in a shrinking of IC tumors
measured by MRI. Conclusion: The Angiopep peptide vector can be used to transport small drugs to the brain parenchyma for the
treatment of brain cancers. ANG1005 is currently under evaluation in two phase 1 clinical trials for the treatment of primary and secondary
brain tumors in humans.
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• Tissue levels of ANG1005 were measured by HPLC (confirmed by LC-MS-MS)
4. Efficacy of ANG1005 compared to paclitaxel and vehicle in a rat tumor model*:

• Animals were intracranially implanted with U87 cells
• Animals were intraperitoneally injected with ANG1005, paclitaxel, or vehicle twice weekly starting 10 days after implantation
• Efficacy was evaluated by following tumor size by MRI

*Study performed by Oncodesign Technologies
5. Kin (BBB transfer constant) and regional distribution of radioactive ANG1005 using in situ brain perfusion in rats

• Animals were perfused with physiological saline and radioactive ANG1005 at a rate of 5 mL/min for periods of between 15 seconds
and 15 minutes

• Animals were sacrificed immediately thereafter allowing brain dissection and subsequent regional distribution assessment.
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ANG1005 CONC IS EFFECTIVE FOR THE TREATMENT OF BRAIN TUMOR IN RATSANG1005 AS A PROOF OF CONCEPT
Conjugate between Angiopep-2 and Paclitaxel

ANG1005 allows Delivery of 100 times the concentration of Paclitaxel required for Activity (20 nM)

Mouse brains were analysed by HPLC post ANG1005 bolus injection (30mg/kg IV)
 ANG1005 quantity: 3.92 µg/g
 Concentration: 700 nM (2,100 nM of paclitaxel equiv.)

ANG1005 ALLOWS THERAPEUTICAL CONCENTRATION OF PACLITAXEL TO BE DELIVERED TO THE
BRAIN

ANG1005 Treatment results in tumor regression. This was not the case with rats treated with paclitaxel or vehicle alone, which
results in the growth of the U87 implanted tumor as measured by MRI. In addition, no brain tumor were detected in 5 out of 8 rats

treated with ANG1005.

 Angiopep-2 is rapidly transported to the brain parenchyma
 Angiopep2 shows higher distribution in brain tumors
 100 times more ANG1005 is transported into brain parenchyma as compared to

Paclitaxel
 Homogenous distribution of ANG1005 in brain regions
 Therapeutical amounts of Paclitaxel is delivered in the brain using ANG1005.
 Inhibits intracranial tumor growth as measured by MRI in rats
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