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Introduction

TL-310 is a new taxane analog that demonstrates potent antitumor activity in a variety of human
cancer cell lines and in human tumor xenografts. The mechanism of action of TL-310 includes
microtubule polymerization, resulting in a block in the G,/M phase of the cell cycle and
programmed cell death (apoptosis). The antitumor efficacy of TL-310 was investigated using
both intravenous and oral routes and on a single (QDx1) or multidose (Q4Dx4 or Q7Dx3)
schedule. IV administered TL-310 was effective in slowing the growth of HT-29 colon tumors,
and reducing initial tumor implant size for both single (60 mg/kg) and multidose (30 mg/kg)
schedules. Oral TL-310 was similarly efficacious as a single dose or multidose schedule
for doses as low as 60 mg/kg. IV administered paclitaxel and docetaxel were, at most, as
efficacious as orally administered TL-310 at their optimal dose (30 mg/kg) and schedules
(QODx5, Q7Dx3), but body weight loss for paclitaxel and docetaxel treated animals exceeded
that observed for oral TL-310. Similar results for IV and oral, single and multidose TL-310 were
observed for Panc-1 human pancreatic tumor xenografts, which in some studies, resulted
in a dramatic shrinkage of these tumors. IV administered paclitaxel and docetaxel were equally
efficacious as orally administered TL-310, but paclitaxel and docetaxel treated animals
experienced greater weight loss compared to multidosed, orally administered TL-310.
Oral TL-310, when multidosed, was also highly effective in slowing tumor growth in resistant
DLD-1 colon xenografts, whereas IV administered paclitaxel or docetaxel failed to demonstrate
any significant antitumor activity against these tumors. Oral TL-310 was also highly efficacious
in the resistant SW-480 human colon and MSTO-211H mesothelioma models. By contrast,
IV administered paclitaxel and docetaxel failed to show any significant efficacy in SW480
and docetaxel was completely ineffective in the MSTO-211H model. In the 786-0 human renal
carcinoma model, oral TL-310 (80 mg/kg) was equally efficacious as IV administered paclitaxel
or docetaxel. Orally administered TL-310 consistently maintained excellent antitumor efficacy
which was well below its maximum tolerated dose in mice. TL-310’s efficacy profile combined
with its oral bioavailability as observed with a favorable toxicity profile in IV and orally dosed
rodents and other species has resulted in its recent advancement to phase | clinical trials.

Mice

Female athymic nude mice (Harlan) were 13—14 weeks old on Day 1 of the study. The animals
were fed ad libitum water (reverse osmosis, 1 ppm CI) and NIH 31 Modified and Irradiated Lab
Diet® consisting of 18.0% crude protein, 5.0% crude fat, and 5.0% crude fiber. The mice were
housed on ALPHA-dri® bed-o-cobs® Laboratory Animal Bedding in static microisolators on a
12 hour light cycle at 21-22 °C (70-72 °F) and 40-60% humidity.

Tumor Implantation

All tumor lines used for this study were maintained in athymic nude mice. A tumor fragment
(1 mm?®) was implanted s.c. into the right flank of each test mouse. Tumors were monitored twice
weekly and then daily as their volumes approached 200-400 mm?®. On Day 1 of the study,
the animals were sorted into treatment groups and group mean tumor sizes determined.
Tumor size, in mm?, was calculated from:

Tumor Volume = w? x |
2

where w = width and / = length in mm of the tumor. Tumor weight was estimated with the
assumption that 1 mg is equivalent to 1 mm?® of tumor volume.

Drugs

Compounds were dissolved in 50% ethanol and 50% Cremophor® EL to prepare 10X stock
solutions. These stock solutions were diluted with saline immediately prior to dosing to
yield dosing solutions in a vehicle consisting of 5% ethanol, 5% Cremophor® EL, and 90% saline
(56%E 5%C in saline) for oral administration. For intravenous administration, compounds were
dissolved in 100% ethanol to prepare 20X stock solutions. These solutions were diluted with
20% Liposyn®ll on each day of dosing to yield dosing solutions in a vehicle consisting of
5% ethanol and 95% Liposyn® Il (5%E95% L-Il). Paclitaxel (Mayne Group Ltd., formerly NaPro
Biotherapeutics, Inc.) was dissolved in 50% ethanol and 50% Cremophor® EL to prepare a
10X stock solution. On each day of dosing, an aliquot of the stock solution was diluted with
5% dextrose in water (D5W, pH ~4.8) to yield a dosing solution containing 5% ethanol,
5% Cremophor® EL, and 90% D5W. Taxotere® (doecetaxel) was dissolved in 50% ethanol
and 50% Tween” 80 to prepare a 6.67X stock solution. The Taxotere® stock solution was
diluted with D5W immediately prior to dosing to yield a dosing solution in a vehicle consisting of
7.5% ethanol, 7.5% Tween® 80, and 85% D5W (7.5%E 7.5%T in D5W).

Treatment

Mice were sorted into appropriate groups with six mice per group, and treated in accordance with
the protocol for each study. Some studies included Taxotere® (referred to also as docetaxel
or TL-2), and paclitaxel groups as positive drug controls. Taxotere* and paclitaxel were
always administered at their optimum dose (30 mg/kg for both Taxotere® and paclitaxel),
route (intravenously, IV) and schedule (weekly for three cycles, Q7Dx3 for Taxotere®and every
other day for five cycles, QODx5 for paclitaxel). Administration of TL-310 was either IV or
oral (po). Control group mice received saline vehicle. Treatment schedules tested for TL-310
included once daily (QDx1), every four days times four cycles (Q4Dx4), every seven days times
three cycles (Q7Dx3) or every other day times five cycles (QODx5).

Mean Days of Survival

The mean days of survival (MDS) values were calculated for all groups. MDS values were the
mean number of days required for the tumor to reach a specified weight (either 1.2 g or 2.0 g),
depending on the study.

Tumor Regressions

Treatment may cause partial regression (PR) or complete regression (CR) of the tumor in an
animal. In a PR response, the tumor volume is 50% or less of its Day 1 volume for three
consecutive measurements during the course of the study, and equal to or greater than 13.5 mm?®
for one or more of these three measurements. In a CR response, the tumor volume is less
than 13.5 mm? for three consecutive measurements during the course of the study. An animal
with a CR response at the termination of a study is additionally classified as a long-term tumor
free survivor (LTTFS).

Statistical and Graphical Analyses

The log rank test was employed to analyze the significance of the difference between the
TTE values of a drug-treated group and the vehicle-treated control group. The log rank test
analyzes the data for all animals except the NTR deaths. The two-tailed statistical analyses
were conducted at P = 0.05, using Prism 3.03 (GraphPad) for Windows.

Summary: Effects of TL-310 on HT-29 Human Colon Murine Xenografts

TL-310 administered IV on single (120 and 60mg/kg) and multidose (Q4Dx4, 30mglkg) schedules slowed
the growth of HT-29 colon tumors, and reduced initial tumor implant size. The multidose IV schedule was
particularly efficacious in controlling subsequent tumor growth. Orally administered TL-310 was effective on
a single dose schedule at concentrations as low as 30 mg/kg and well tolerated up to 180 mg/kg. Orally
administered TL-310 was equally efficacious as a single dose or as a multidose (Q4Dx4) schedule for doses as
low as 60 mg/kg. IV administered pacitaxel and docetaxel at their optimal dose (30 mglkg) and schedules
(QODx5, Q7Dx3) were as efficacious as orally administered TL-310, but body weight loss for paclitaxel and
docetaxel treated animals exceeded that observed for oral TL-310. Paclitaxel and docetaxel are not active orally.

Summary: Effects of TL-310 on Resistant DLD-1 Human Colon Xenografts

Both IV and oral TL-310, when multidosed on a Q4Dx4 schedule, were very effective in slowing tumor growth in
resistant DLD-1 colon xenografts. The antitumor efficacy of oral TL-310 at 50 mg/kg was roughly equivalent to
the activity of IV TL-310 at 30 mg/kg. A dosage of 80 mg/kg oral TL-310 resulted in shrinkage and control of
DLD-1 tumor growth to day 32 and was well tolerated. IV administered paclitaxel or docetaxel even at their
optimal dose and schedule, failed to demonstrate any significant antitumor activity against these tumors. —

Summary: Effects of TL-310 on PANC-1 Human Pancreatic Tumor Xenografts

IV administered TL-310 was effective in controlling the growth of PANC-1 pancreatic cancer xenografts on single dose
and multidose ( QODx5, Q7Dx3) schedules. The Q4Dx4 schedule seemed to be better tolerated than the QODx5
schedule, as indicated by less body weight loss and no treatment related deaths. Docetaxel (IV) at its optimum dose
and schedule was equally efficacious as compared to IV TL-310. Orally administered TL-310 was particularly effective
in controlling and reducing tumor cell growth on a single dose schedule at treatment levels as low as 30 mg/kg and well
tolerated at dose levels as high as 180 mg/kg. On multidose schedules (Q4Dx4 and Q7Dx3), oral TL-310 was highly
efficacious at dosages as low as 30 mg/kg for Q4Dx4 and 60 mg/kg for Q7Dx3 and was equally efficacious to 30 mg/kg
IV paclitaxel and docetaxel. However, docetaxel-treated animals suffered a higher body weight loss (-21.6%) compared
to oral TL-310 (0% and —2.6%, respectively). Paclitaxel and docetaxel are not orally active in this model.

Summary: Effects of TL-310 on SW480 Human Colon Xenografts

Both IV and oral TL-310, when multidosed on a Q4Dx4 schedule, were very effective in slowing tumor growth in
resistant SW480 colon xenografts. As in the DLD-1 xengrafts, the antitumor efficacy against SW480 tumors of
oral TL-310 at 50 mg/kg was roughly equivalent to the activity of IV TL-310 at 30 mg/kg. A dosage of 90 mg/kg
oral TL-310 resulted in shrinkage and control of SW480 tumor growth to day 34 but significant weight loss
occurred on day 15 of treatment, however, animals recovered weight by day 22. 1V administered paclitaxel or
docetaxel, even at their optimal dose and schedule, failed to demonstrate any significant antitumor activity
against these tumors, and significant weight loss was associated with docetaxel treatment.

Summary: Effects of TL-310 on 786-0 Human Renal Tumor Xenografts

In the 786-0 human renal carcinoma model, oral TL-310 (80 mg/kg) was equally efficacious as IV TL-310
(30 mg/kg) on a Q4Dx4 schedule. Paclitaxel was not effective in this model, while both 30 mg/kg and 25 mg/kg
of IV docetaxel affected the median survival of tumored animals.

Summary: Effects of TL-310 on Taxane Resistant MSTO-211H Human Mesothelioma
Tumor Xenografts

Oral TL-310 on a Q4dX4 schedule was highly effective in controlling the growth of taxane resistant, MSTO-211H
tumors. |V docetaxel, at its optimum dose and schedule, demonstrated some slowing of tumor growth, however,
tumors eventually grew out more rapidly after day 25 compared to oral TL-310 treated animals.

Conclusions

TL-310 is a highly potent taxane analog whose in vitro mechanism of action has previously been shown
by us to be similar to that of paclitaxel and docetaxel (polymerization of microtubules). Our studies were
designed to investigate TL-310s potential in vivo tumor activity, using various human tumor xengrafts
in nude mice. Our data shows that TL-310 is highly efficacious when administered IV at single dose and
multidose schedules, in a number of taxane sensitive and taxane resistant tumor models. In addition,
TL-310 possesses remarkable oral activity in these same tumor models, at dosages which are equivalent
or twice that of the IV dose. Paclitaxel and docetaxel are not orally active in these models. TL-310's
superior efficacy profile combined with its oral bioavailability with a favorable toxicity profile in IV and orally
dosed rodents and other species has resulted in its recent advancement to phase I clinical trials.




