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ABSTRACT The authors gratefully acknowledge the invaluable work of the study staff lead by and including:
Because it prevents the entry of the majority of drugs, the BLOOD-BRAIN BARRIER (BBB) is an obstacle to the clinical treatment of most central nervous system (CNS) diseases. As a result, treatment options for patients with recurrent malignant gliomas or metastatic brain cancer are limited and prognoses are dismal. With their new EPIC platform, Razelle Kurzrock (ANG1005-CLN-02), MD Anderson Cancer Center, Houston, Texas
Angiochem Inc. is discovering and developing new breakthrough drugs that are uniquely capable of crossing the BBB by receptor-mediated transcytosis. ANG1005, an antimicrotubule chemotherapeutic new chemical entity comprised of the proprietary sequence of amino acids in the EpiC platform conjugated to paclitaxel, is the first of these compounds Jan Drappatz (ANG1005-CLN-01), Dana Farber Cancer Institute, Boston, Massachusetts
to reach the clinical stage of development. Preclinical studies have shown that ANG1005 gains entry into the brain compartment by targeting the low-density lipoprotein receptor-related protein (LRP) which is highly expressed on the surface of the BBB. Once inside the brain, ANG1005 enters tumor cells using the same receptor-mediated pathway John Sarantopoulos (ANG1005-CLN-02), Cancer Therapy and Research Center, San Antonio, Texas
through LRP, which is upregulated in various cancer cells including malignant glioma and metastatic cancer cells. Paclitaxel is then cleaved by esterase in the lysosomes of the cells where it is able to exert its antimitotic functions. Two (2) multicenter, open-label, dose escalation studies of ANG1005 were initiated in October 2007 to explore the maximum Nashat Gabrail (ANG1005-CLN-02), Gabrail Cancer Center, Canton , Ohio

tolerated dose and obtain data on safety, tolerability and preliminary evidence of efficacy in patients with:

-Recurrent malignant glioma (ANG1005-CLN-01); and Steven Rosenfeld (ANG1005-CLN-01), Columbia University Medical Center, New York, New York

-Advanced solid tumors and/or brain metastases (ANG1005-CLN-02). David Schiff (ANGlOOS-CLN-Ol), University of Virginia Health System, Charllotte.svil_le, Virginia

The studies use a modified rapid sequential dose escalation design. ANG1005 is administered IV every 21 days with weekly safety visits. Study participants are adult patients with measureable disease and an ECOG performance status less than or equal to 2 who are ineligible for standard treatment options. Tom Mikkelsen (ANG1005-CLN-01), Henry Ford Health System, Detroit, Michigan

As of Feb 20, 2009, data has been gathered from: Andrew Brenner (ANG1005-CLN-01), Cancer Therapy and Research Center, San Antonio, Texas

27 patients with recurrent malignant glioma (18 patients with glioblastoma multiforme, 1 with anaplastic astrocytoma, 7 with anaplastic oligodendroglioma and 1 with oligoastrocytoma; ANG1005-CLN-01); and Morris Groves (ANG1005-CLN-01), MD Anderson Cancer Center, Houston, Texas

36 patients with advanced solid tumors (melanoma, n=12; lung cancer, n=8; breast cancer, n=6; hepatocellular carcinoma, n=2; other, n=8) and/or brain metastases (n=26; ANG1005-CLN-02).

Both studies are ongoing and dose escalation is continuing. Safety and tolerability have been good when compared to similar doses of other chemotoxic agents. They also kindly thank Patrick Wen (Dana Farber Cancer Institute, Boston, Massachusetts) for his continued support.

New Engineered Peptide Compounds (EPIC) such as ANG1005 represent a potentially safe and effective way to treat currently unmanageable CNS diseases. Results of these studies will determine possible future compounds, doses, and/or indications to be explored in further clinical trials.

INTRODUCTION

SAFETY RESULTS / PK DATA

The physical and physiological characteristics that together form the BLOOD-BRAIN BARRIER (BBB) prohibit more than 95% of drugs from reaching
the brain, limiting treatment options for patients with brain diseases including primary and metastatic brain cancer. It is vital that approaches be _ _N1- - - o o _
found that allow therapies access to the brain compartment. The scientific community recognizes that the best approaches are ones that use a ?}r(‘:llﬁ(]|?135F(ezlk;r;00120(I?9esggspg[|(aesr1et2tve\/ﬂhhreeriul?rggfﬁqgﬁ;i;rﬁ tgoligEWda Summary of common ChemOtherapeu“C adverse events reported by dose level and CTCAE grade Neurocognitive Data: Data to date show that ANG1005 does not affect cognitive performance at these doses in these
physiological mechanism. The research presented herein is based on a physiological approach and the observation that most molecules that reach ’ : D i populations; the ANG1005-CLN-02 patient who has maintained stable disease for 20.4 wks, and is currently ongoing
- - - - N : | ose Level : 30 mg/m? 50 mg/m? 75 mg/m? 105 mg/m? 200 mg/m? 300 mg/m? PHle " _ _ y S _
the brain must interact with specific receptors to cross the BBB via active transport. (18 with GLIOBLASTQMA MULTIFORME, 1 with ANAPLASTIC | 4 at | = g = g = g = g . g - g significantly improved from baseline to 6 wks (Cycle 2) on memory, processing speed and executive function, and
New Engineered Peptide Compounds (EPIC) discovered and developed by Angiochem Inc. are designed to target the low-density lipoprotein | ASTROCYTOMA, 7 with ANAPLASTIC OLIGODENDROGLIOMA, 1 Wlt_h atients : pts pts pts pts pts pts maintained that improvement at the 12 wk (Cycle 4) assessment (18-wk data unavailable at this time).
receptor-relate.d protein (LRP), one of a family of r.eceptors expresseq at the BBB and upregu-lated on thg sur_faces of malignant g_Iloma gnd O|_|GOASTROCYTO|\/|A) have received ANG1005 at doses ranging from Total # Cycles/Cohort : 7 cycles 10 cycles 8 cycles 14 cycles o] cycles 7 cycles
metastatic brain cancer cells. This peptide platform is based on formation of new drugs by chemically attaching different molecules to it enabling | 5t 300 mg/m?2; escalation is ongoing _ o _ o o _
brain access via transcytosis. ANG1005 is a NCE that contains the proprietary sequence of amino acids responsible for receptor-mediated ’ ' CTCAE Grade : 2 3 4 2 3 Z 2 3 4 2 3 4 2 3 4 2 3 4 Immunogenicity Data: Data from 31 patients measured to data indicate that ANG1005 does not elicit an immune
transcytosis conjugated to paclitaxel using cleavable ester bonds. Patient characteristics at study entry (n = 27) Leucopenia O 0 0 1 0 0 0 0 0 0 0 0 0] 0] 0 0 1 0 response.
| @iw SUERVIEEE) Me:;a” F;Z”?; Neutropenia 0 0 0 0 0 0O O O O O O 0 0 O0 0 0 "1 [0 Pharmacokinetic Data: PK data presented here are preliminary results
H : Paclitavel Paclitasel ] ' : : : 2.
Paclitaxel and other chemotherapeutics have limited use in brain cancers due to their inability to N2 :H Z e e Sex Male Female Thrombocytopen!a 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 obtained from 9yC|e 1in9 patlents dOS?d betwe_e_n 30 and 300 mg/m ! data
penetrate the BBB in sufficient quantities. Preclinical studies show that brain uptake of 2 OO OH 14 (52%) 13 (48%) Anemia O 0) 0 0) 0 0) 0 0 0) 0) 0 0) 0) 0) 0 0) 0 0 obtained so far show linear bloavallablllty of ANG1005.
ANG1005 is ~100x greater than paclitaxel and that once in the brain compartment, ANG1005 - - < S :
favorably targets tumor cells which it enters by endocytosis using the same receptor e e CTApIES '122 g 13 Infusion Related Rxn . 0 0 0 0 0 . 0 0 0 02 0 0 0 0 0 0 0 Parameter Value / Range (as applicable)
mechanism. Inside tumor cells, the ester linkages that bind paclitaxel to its peptide backbone Srior Radioth y \ Peripheral Neuropathy 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 Sose (el
are cleaved by esterase, found in high concentration in the lysosomes of the cells. Furthermore, ror radiotnerapy €s 0 "
the therapeutic properties of paclitaxel have been shown to be recovered once it dissociates. o N 25 2 _ Mu COSIFIS 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 n 3 1 2 2
W Phe-Phe-Tyr-Gly-Gly-Ser-Arg-Gly ~ Arwswm%\ Thr-Glu-Glu-Tyr ECOG at Entry 0 1 2 Myalgia / Arthralgiat 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 o) 0 0
Because of strong preclinical data, ANG1005 entered the clinical phase of development in Q4 : Crax (Ug/mL) 13 27-32 64 128-146 168-224
AN 2 . 1as€ e H O 11 (41%) 13 (48%) 3 (11%) Alopecia 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
2007. The present TWO Phase | dose-finding studies represent the first time ANG1005 is being ] _ _ _ ' T oo () 1 1.0-1.5 1 1.0-1.5 1
administered to patients with recurrent malignant gliomas (ANG1005-CLN-01), the most Safety data are available for all 27 study patients dosed to date; n = number of patients that experienced an event, whether or not deemed relater to study drug
common and aggressive primary brain cancers and advanced solid tumors and/or metastatic ANG1005 (MW=5107) : Angiopep-2 (black) some of the common adverse events seen with chemotherapeutic ! Parameter not included in CTCAE; severity assessed per protocol: Grade 2=Moderate, Grade 3=Severe, Grade 4=Life-threatening AUC,  (ug-h/mL) 34 137-145 281 1061-1163 909-1459
brain cancer (ANG1005-CLN-02). conjugated with 3 paclitaxel molecules (blue); succinyl linkers (green) agents are depicted in the adjacent table.  Verbatim term = Stifiness of extremities half-life (h) 1.5 2.4-2.7 2.8 3.5-3.7 3.1-3.6
MATERIALS and METHODS ANG1005-CLN-02: Results presented here include data up to and CL (mL/m?h) 888 414-438 428 172-189 206-330
Patients with recurrent or progressive malignant glioma (MG; ANG1005-CLN-01) and advanced solid tumors +/- brain metastases (ANG1005-CLN-02) are being recruited into |  Including Feb 20, 2009. 36 patients with advanced solid tumors (12 Dose Level : = 30 mg/m? 120 mg/m? 300 mg/m? 500 mg/m?2 _ 650 mg/m?2 vd (mL/m?) 1924 1459-1714 1743 864-1004 918-1694
these ongoing, sequential cohort, open-label, dose escalation studies from 9 sites located in the US. with melanoma, 8 with lung cancer, 6 with breast cancer, 2 with 4 Pati _ 1 3 - 4 _ 5 —
ANG1005-CLN-01 ANG1005-CLN-02 | hepatocellular carcinoma and 8 ‘other’ cancers), 26 of which have atients : pt pts pts pts pts = - .
Primary brain metastases, have received ANG1005 at doses ranging from 30 Total # Cycles/Cohort : 6 cycles 10 cycles 13 cycles 4 cycles _ 11 cycles ?250_ infusion 300 mg;mz(n—Z)
: : - - . - =%— 200 mg/m* (n=2
*To characterize the safety and tolerability of IV administered ANG1005 in patients to 650 mg/m?; escalation is ongoing. CTCAEGrade: 2 3 4 2 3 4 2 3 2 3 4 2 3 4 ~ 12 g/ 2( _1)
with recurrent MG ﬂ Patient characteristics at study entry (n = 36) Leucopenia O O O O O O 2 1 O 1 0 0O 5 1 S 200+ .- 50 m/g T((n;))
g : : : : : _ 2 mg/m? (n=
To identify the maximum tolerated dose (MTD) of ANG1005 in patients with > Age (years) Median Range Neutropenia 0 0 0 0 0 0 1 0 1 0 0 0 2 5 = "
recurrent MG — _ = 150~ -@— 30 mg/m? (n=1)
secondary 54.5 23-76 Thrombocytopenia 0 0 O 0O 0 O 0 O O 0 0 01 0 1 1 0 =
. o O Sex Male Female : 8
*To examine the pharmacokinetics (PK) of ANG1005 I.'%J 18 (50%) 18 (50%) Anemia 0 O O O O O 2 1 4 0 O --- 2 2 0 S 100+
o o e by ot G100 0 e MTD 0 # Prior Chemotherapies <3 4 5 -5 Infusion-Type Rxn |0 0 0 0 0 0 0 0 0 0 0 00 0 1 0 0 S o
*To obtain preliminary information about the antitumor activity of ANG1005 in _ _ 13 8 1 14 Peripheral Neuropathy* 0 0 O O 0 O 0 O 0O 0 O --- 0O 0 O § %
patients with recurrent MG PriorRadiotherapy oS o Mucositis 0 0 0 0 0 O 0 1 0 0 00 0 OO 0 O o o- —
: L : o
ANG1005-CLN-01 Inclusion Criteria ANG1005-CLN-02 Inclusion Criteria ECOG at Entry 0 1 2 Myalgia /Arthralgia® =0 =0 =0 O 0 O O O 0 0 00 0O OO 0 O Z S P A
» Male and female adults = 18 y.o. * Male and female adults = 18 y.o. 6 (17%) 25 (69%) > (14%) Alopecia 0 0 0 0 0 0 0 0 1 0 0 -- 0 0 0 Ti
. . S . . . ; . ime (h
« WHO grades Il and IV MG which progressed following resection, first-line i « Metastatic / advanced-stage solid tumor that has progressed following standard Safety data are available for all 36 study patients dosed to date ; n = number of patients who experienced an event, whether or not deemed related to study drug Note that all values < the lower imit of auantif ? ( 01 L) have b od a5 0.0
treatment or current standard of care Y | thera : - 1 parameter not included in CTCAE; severity assessed per protocol: Grade 2=Moderate, Grade 3=Severe, Grade 4=Life-threatening ote that all values < the lower limit of quantification (0.5 pg/mL) have been reported as 0.
— Py some of the common adverse events seen with chemotherapeutic 2 This patient develoned arade 4 | . t - and thromb = ard orade 2 - the oafient was heavil d 1o radiation orior o nclus
- Measurable disease according to Macdonald )| | -Measurable disease according to RECIST criteria ~aents are depicted in the adiacent table. is patient developed grade 4 leucopenia, neutropenia and thrombocytopenia and grade 2 anemia; the patient was heavily exposed to radiation prior to inclusion
» Ineligible for current standard treatment options OF | ° Ineligible for current standard treatment options
» ECOG performance status score < 2 MR | - ECOG performance status score < 2
» Expected survival of at least 3 months LLI e Expected survival of at least 3 months T U M O R R ES U LTS C O N C L U S I O N S
ANG1005-CLN-01 and ANG1005-CLN-02 EXCLUSION CRITERIA UCNIOIESRESIROINEI=INESY  6-week tumor response data is available for 20 AAUSRINESIHOINSIIVENISE Tumor response data are available for 21 patients to date. PR was observed in 1 endometrial Ca ANG1005 h llent safet d iolerabilii
« Hemoglobin < 9.0 g/dL « Platelet count < 100 x 109/L « AST or ALT > 2.5 x ULRR « Estimated Cr. clearance < 60 mL/min patients. Although efficacy is not expected at the low doses used thus far, 6-week data patient w/ lung, liver and brain metastases dosed at 650 mg/m=. One patient dosed at 420 mg/m? had SD at 18 wks and is ongoing. as an excelient safety an olerapliity
profile, as evidenced by laboratory and neurocognitive

ANC = LS X 10T 1o Db > 2.5 X ULRR - Serum calelum > DLRR reveal 2 minor responses (~10% decrease at 30 and 105 mg/m?). 30 mg/m2 60 mg/m2 120 mg/m2 200 mg/m2 300 mg/m2 420 mg/m2 550 mg/m2 650 mg/m2
TREATMENT AND EVALUATIONS (ANG1005-CLN-01 and ANG1005-CLN-02) : n = n = n = n = n = n = n = n =

data, at doses tested to date in patients with recurrent

| ini infusi | : PR > 6 wks : :
ANG1005 is currently anln!stered as an I\/ mfusmn at a concentration of 1.5 mg/mL and a DOSE E.SCALATIO'N. MG an d advan Ced SO I | d tu mors an d b rain m etS
set rate of 8.0-8.5 mL/min, without premedication. The starting dose will be 30 mg/m?. SD at 6 wks
Treatment is given once q 3 wks until progression, general medical deterioration that Dose escalation by dose-doubling will be done for 2 dose levels (i.e. 60 and 120 mg/m?), o . = g
warrants discontinuation of treatment or withdrawal of consent. followed by a modified Fibonacci dose escalation scheme (i.e. dose increases of 67%, SD at 6 wk 1 0 1 5 11 11 _—_—_—_—_ ANGlOOS dOeS nOt ShOW eVIdence Of el I Cltl ng an
Patients are closely monitored during the infusion and for up to 24 hrs after the end of 50%, 40% and 33%) thereafter . al b WKsS I '
infusion with weekly safety visits between treatments. Dose escalation will progress until a maximum tolerated dose (MTD) is reached. The MTD SD > 6 wks 0 0 0 0 12 SD at 12 wks Immune res p onse in h umans
AEs are collected from the time of the start of the first infusion until 3 wks after the last is defined as that dose-level at which <1 of 6 patients in a cohort develop an emergent _—_—_—_—_ . - - ¥
infusion. The severity of events is assessed according to the NCI CTCAE, v. 3.0, when dose limiting toxicity (DLT). SD at 12 wks 0 0 0 0 ——— 'PK data an alyzed to date ShOW a I|near b|0ava||ab|||ty
possible and per protocol otherwise. Dose Limiting Toxicity (DLT): a WKS
standardized battery of cognitive performance tests administered before, every 6 wks during, Febrile neutropenia . . .
and following treatment Grade 4 neutronora of = 7 d duration PD at 12 wks 1 0 1 2 PD at 6 wks Data to support clinical efficacy of ANG1005 has
locd sampin s bing conet ok st the PK profleand immunogericy oIANGI00S. A G L T L ————————— begun being gathered at higher doses in patients with
Lﬁﬁ&ﬂﬁ:;&;?:gﬁﬂf otl;]s;zse status, imaging assessments (MRI/CT) are being performed at *Grade 2 peripheral neuropathy > 7 d OR a 2 Grade 3 peripheral neuropathy of any 1 Patient ongoing; 2 Patient withdrawn prior to progression ; _

J ey duration PD at 18 wks advanced solid tumors and brain mets




