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Progress in the clinical development of new marine-derived

anticancer compounds

Jose Jimeno?, J. A. Lopez-Martin® A. Ruiz-Casado® M. A. Izquierdo?,

P. J. Scheuer® and K. Rinehart®

Naturally derived anticancer agents continue to be
instrumental in the systemic therapeutic intervention
against solid tumors and hematological malignancies.
Such compounds now have a relevant role in contemporary
models of combination with targeted agents, thus
providing a rationale to consider nature as a valid tool to
discover new innovative anticancer agents. The marine
ecosystem has increasingly been the focus of interest for
new discoveries in the field that are expected to be of
significant therapeutic impact in cancer patients. A critical
review of the integrated data generated in our
marine-derived anticancer program seems to confirm such
expentancies. ET-743 (Yondelis) represents the first new
agent developed against advanced pretreated soft tissue
sarcoma in the past 25 years, and also harbors activity in
women bearing pretreated ovarian cancer and a solid
potential in combination therapy. The lack of cumulative
toxicities makes this compound suitable for long-lasting
therapies, reversible transaminitis being the most
prevalent toxicity. Aplidin has shown a positive therapeutic
index in phase | trials and phase Il studies are ongoing.
In contrast to the lack of bone marrow toxicity, a set of
translational results anticipates a potential in leukemia.

Introduction

A vast number of anticancer agents still commonly used
in the clinical setting are naturally derived drugs. Such
cytotoxics are considered instrumental in the systemic
pharmacological intervention of the disease.

The confirmation of the biological impact of the self-
sufficiency of growth signaling led to the identification
and development of a number of compounds that hit a
defined and relevant target(s) in cancer. The high
prevalence of polyclonality in cancer indicates the need
to establish a multiple pharmacological approach based on
well-designed/rational combinations of cytotoxics and
‘targeted’ agents [1].

The marine ecosystem is considered to be a productive
tool to discover new anticancer entities. The discovery,
development and marketing approvals of (cytosine
arabinoside) ARA-C and its fluorinated derivative gemci-
tabine represents an available proof-of-concept of this
approach [2]; ARA-C is a synthetic derivative of a series
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Kahalalide F has also successfully completed the phase |
program in solid tumors with evidence of activity in
resistant tumors and phase Il studies are under way.
Finally, the mechanistic data generated in parallel with the
clinical program confirms the potential of the marine
ecosystem in the discovery of new agents acting against
new cellular targets of relevance in cancer cell
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of C-nucleotides discovered in the Caribbean sponge
Tethya crypta [2].

Didemnin B is a reference in the clinical development of
marine anticancer compounds. This compound reached
phase II studies; however, in spite of the activity noted in
heavily pretreated patients with non-Hodgkin’s lympho-
ma [3], its low therapeutic index precluded further
developmental efforts.

In the past years the interest to focus on marine
anticancer entities has been revamped and comprehen-
sive reviews of the topic have been published elsewhere
[4-7].

This paper seeks to integrate the progress made and the
perspectives in the clinical development of three
innovative marine anticancer compounds; ET-743, aplidin
and kahalalide F that have proved to harbor a positive
therapeutic index in patients with advanced pretreated
tumors.
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Ecteinascidin-743 (ET-743; Yondelis,
Trabectedin)

An extensive review of the mechanistic, preclinical and
early clinical data of ET-743 (Fig. 1) has been published
in this journal recently [8].

The safety data generated at the early stages of the phase
II program with the RD of 1.5 mg/m? given as a 24-h i.v.
infusion was of great concern due to the incidence of
multiorgan toxicities and drug-induced toxic deaths.

The identification of the baseline hepatobiliary function
and the impact of the intercycle peaks of bilirrubin and
alkaline phosphatase as indicators of high risk for severe
toxicities led to the implementation of a set of guidelines
in terms of the selection of patients—normal hepatobili-
ary function required to treat a patient with full doses of
ET-743 and the rules for dose reduction [9]; such an
amendment has had a major impact on the therapeutic
index of ET-743 [10]. Conceptually, the drug-induced
transaminitis is not considered to be a clinical limiting
factor due to the pattern of reversibility; in spite of a 20%
incidence of grade 4 neutropenia, the incidence of febrile
events is just 4% without systematic use of hematological
growth factors in such studies. In contrast to classical
cytotoxic therapies, ET-743 does not induce mucositis,
cardio- or neurotoxicity, diarrhea, or alopecia. Mature data
demonstrates a lack of cumulative toxicities, thus making
ET-743 suitable for chronic administration (Table 1).

Only 4% of treatment dropouts are related to drug-
induced toxicities. The toxic death rate is 1.1%, but two
out three of such post-amendment events were the result
of serious violations of the guidelines of patient selection
and drug reduction, thus demonstrating the need to be

Fig. 1

Ecteinascidin-743 (trabectidin, Yondelis).

adherent to such guidelines to warrant the therapeutic
index of ET-743.

The therapeutic index of the proposed RD is also
sustained by the dose intensity of 91% achieved in this
cohort of mostly heavily pretreated patients.

Progress in the understanding of the pharmacodynamics
of the drug-induced hepatobiliary toxicity has been made
in experimental models [11]. This data must be
interpreted with caution due to the metabolic inter-
species differences noted. The sequence of events
observed in this # vivo model seems to be consistent
with the prognostic impact of the drug-induced biliary
events. This experimental study also demonstrates that
the E'T-743-related hepatotoxicity can be the subject of
pharmacological modulation, at least in animal models.

A recent pharmacokinetic (PK)/pharmacodynamic (PD)
analysis conducted in patients treated with the RD of
E'T-743 in protracted infusion has confirmed the correla-
tion between an area under the curve (AUC) above the
threshold of 70ng-h/m (8) and the onset of severe
toxicities [12]. Those cases that experienced grade 4
NCI-CTC toxicities had a median AUC on cycle
1 =76 ng-h/ml.

Long-term results generated with ET-743 in a large phase
IT cohort of patients with advanced pretreated soft tissue
sarcoma (ST'S) are now available [13-17] (Table 2).

The results demonstrate that ET-743 is able to induce
long-lasting objective remissions, median duration of 11
months, and tumor control in a clinically meaningful
proportion of patients. The minor responses lasted a
median of 8 months. The progression-free survival at 6
months ranks ET-743 in the category of active drugs in
sarcoma [18]. The overall median survival achieved of
10.3 months strongly indicates, with the caveat of the

Table 1 Safety profile of ET-743? in adult patients with advanced
solid tumors exposed to 6 or more cycles
Parameter Grade

0 1 2 3 4
Fatigue 47 35 17 1
Vomiting 85 10 4 -
Diarrhea 97 3 1 - -
Mucositis 97 3 1 - -
Transaminitis 24 35 24 15 1
Bilirrubin 92 6 1 1 -
Alkaline phosphatase 72 27 1 - -
Neutropenia 35 20 19 19 6
Febrile neutropenia 100 - - - -
Platelets 89 5 3 3 1
Anemia 53 26 19 2 -

2ET-743 1.5mg/m? given as a 24-h i.v. infusion g3-4 weeks [62 patients out of
266 (23.1%) treated with 6 or more cycles].
Figures expressed in percent.
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Table 2 Long-term results in the phase Il pivotal program with
ET-743? in advanced pretreated STS

Parameter Tumor burden Full cohort Tumor shrinkage

(%)° (n=183 patients) (%)
Partial remission +87 14 (8%) 95% Cl 4-12.5 -67 (52-99)
Minor response +87 14 (8%) 95% Cl 4-12.5 - 35 (30-49)
Stable disease +56 13 (10%) 95% CI 4-12 -

Tumor control 41 (22%) 95% CI 17-29 -

3ET-743 1.5mg/m? 24-h i.v. infusion q3-4 weeks.
®Tumor burden within the 3 months period pre-study entry.

phase II nature of the data, an improvement of survival in
this cohort of patients harboring progressive pretreated
STS that included 30% of cases with primary resistant
disease to both doxorubicin and ifosfamide.

E'T-743 was the first cytotoxic tested in a cohort of c-4iz ™
patients with advanced gastrointestinal stromal sarcoma,
but no responses were reported [19]. A phase II study
with protracted 24-h infusion of E1-743 in a group of
heavily pretreated patients with bone sarcoma has
reported three minor responses in 25 patients treated
[11].

An active program is seeking to define the therapeutic
profile of an outpatient schedule; in this set of studies
E'T-743 is given as a 3-h i.v. infusion every 3 weeks. The
initial proposed RD of 1.65mg/m* [20] has been proven
to be unfeasible in phase II patients, mainly due to the
emergence of severe fatigue as well as a result of the
guidelines of dose reduction in place after the amend-
ment. Current studies have established a positive
therapeutic index when a dose of 1.3 mg/m* of ET-743
is given as a 3-h infusion [21].

A pooled analysis of the 20 heavily pretreated adults and
pediatric Ewing sarcoma patients treated with this
schedule of ET-743, RD in children=1.1 mg/mz, sug-
gests a therapeutic potential of ET-743 with one
complete response in a pediatric Ewing sarcoma that
lasted 12 months and two partial remissions of 11 months
of duration [22,23].

Preliminary data in a small cohort of patients with
advanced STS treated with this dose and schedule
yielded a 7% response rate and a progression-free survival
at 6 months of 21% [24,25].

Also, this dose and schedule is being actively investigated
in patients with advanced pretreated ovarian cancer.
Mature results from such a trial [26] demonstrate that
ET-743 is an active agent in this disease setting. Ten
partial remissions in 40 women harboring disease resistant
or relapsed to platin and taxanes have been reported,
resulting in a 25% response rate, the median duration of
response is 6 + months and the response rate in the
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relapsed population is 47%. The safety profile of E'T-743
in this patient population is appropriate with lack of grade
4 transaminitis and severe asthenia. This study has
established the foundation to implement a phase III
study in second line versus the standard of care; such a
study is now under implementation.

Major progress in the knowledge of the mechanism of
action of the drug has resulted in solid paradigms to
rationally design ET-743-containing combinations. An
elegant study has confirmed the downregulation of the
P-glycoprotein (P-gp)/MDRI1 path by ET-743 [27] and
lack of cross-resistance to ET-743 in MDR ™ cell lines.
No P-gp overexpression has been noted in a number of
ET-743-resistant cell lines. Extensive i ovivo results
[28,29] provided a solid basis to combine ET-743 with
anthracyclines and taxanes.

The availability of these combinations is instrumental to
further develop ET-743 in minimally pretreated sarcoma,
breast and ovarian cancer.

ET-743 is the only drug known that requires intact
nucleotide excision repair machinery to induce cytotoxi-
city in human cancer cell lines [30]. Such interesting
correlation established a rationale [31] and anticipated a
potential for combination with platin salts. The combina-
tion of E'T-743 and cisplatin has proven to be synergistic
in 7z vivo models [32] and able to revert the m vivo
primary resistance of human tumors to either ET-743 or
cisplatin. Also, the safety profile of ET-743 as a single
agent did anticipate a lack of overlapping toxicities with
cisplatin, but also with carboplatin and oxaliplatin. As a
result, a phase I program is seeking to define the
therapeutic index of those potentially relevant combina-
tions.

Mature results from a phase I program combining E'T-743
and cisplatin have been recently presented [33]. This
study incorporates therapeutic fixed doses of cisplatin,
40 mg/m? i.v. on days 1 and 8, with escalating doses of ET
743 also given weekly every 3—4 weeks. The safety data
demonstrates the feasibility to escalate E'T-743 up to 700
pg/m?/day; the dose-limiting toxicities (DLTs) were long-
lasting uncomplicated neutropenia and hyperbilirrubine-
mia. In fact, the frequent treatment delays and the lack
of recovery of the bone marrow function indicates that
this combination should be given every 4 weeks. The
proposed RD of the combination in pretreated patients is
cisplatin 40 mg/m?* on days 1 and 8 plus ET-743 500 pg/m”
on days 1 and 6. The feasibility of the dose level at which
ET-743 is given at a dose of 700 pg/m?/day is being
investigated in minimally pretreated patients. Activity in
different tumor types has been reported including early,
but encouraging, evidence of antitumor activity in
refractory ovarian cancer, with three confirmed partial
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remissions in 10 patients treated. Pharmacokinetic
interactions in plasma have been ruled out. This
combination is expected to provide a solid basis to
develop ET-743-containing therapy in different tumor

types.

In summary, major progress in the clinical development of
ET-743 has been made in the past 2-3 years. ET-743
appears to be the first active drug in STS developed in
the past 25 years with a safety profile suitable for chronic
administration. An outpatient schedule, 3-h infusion is
being actively investigated: the available data demon-
strating a solid potential in pretreated ovarian cancer, and
promising results in Ewing and soft tissue sarcoma. The
advanced results from two potentially relevant ET-743-
containing combinations have been recently presented. A
phase I trial seeking to characterize the feasibility of E'T-
743 given in sequence with doxorubicin has been
conducted in advanced sarcoma patients untreated for
metastatic disease [34]: in this study a fixed dose of
doxorubicin, 60 mg/mz, is combined with escalated doses
of ET-743. The MTD of the combination has been
reported at a dose of ET-743 =800 pg/m* the DLTs
being grade 4 neutropenia and asthenia. A comparison of
the plasma disposition of both drugs excludes any
significant PK interaction between the two drugs. Four
confirmed partial remissions (25.5%) and two stable
diseases lasting more than 6 months have been noted
among the 17 patients entered. An evaluation of the
antitumor activity in an expanded cohort of patients is
ongoing. The feasibility of the combination of paclitaxel
and E'T-743 is being defined in a phase I study in which
paclitaxel is given as a 1-h i.v. infusion on day 1 followed
by ET-743 given as a 3-h infusion on day 2; treatment is
recycled every other week [35]. No DLITs have been
noted so far at dose levels of paclitaxel and ET-743 of
120 mg/m? and 580 pg/m?, respectively. Either ET-743 or
paclitaxel is unlikely to be a significant inhibitor or
inducer of CYP3A4; one confirmed PR in a patient with
advanced resistant liposarcoma has been observed among
the 12 evaluable cases.

The early results generated from a phase [ trial combining
E'T-743 and capecitabine indicate that this combination is
well tolerated and demonstrate antitumor activity; dose
escalation is actively ongoing [36].

The current clinical plan is being conducted by a joint
partnership agreement with Johnson & Johnson Ortho
Biotech.

Aplidine

The didemnins family has been one of the references in
the discovery of marine anticancer chemical entities.
Didemnin B was the first marine anticancer compound
incorporated into clinical trials in the early 1980s.

Dose escalation of this compound was hampered by
severe emesis [37]. As a result, the first set of phase II
studies included a suboptimal dose and no responses
were noted in different tumor types. Later on, a phase |
trial with appropriate antiemetic protection allowed dose
escalation that defined neuromuscular toxicity as the
DLT [38]. Phase II studies with a higher RD were
implemented and activity in heavily pretreated patients
with advanced low-grade non-Hodgkin’s lymphoma was
reported [39].

However, the emergence of cardiotoxicity and severe
constitutional toxicities precluded the administration of
multiple cycles and establishing a negative therapeutic
index in patients. The evidence generated with this
innovative entity was considered to be the basis to
continue seeking for second-generation compounds that
might harbor a better therapeutic profile.

As a result of such efforts, a dehydro derivative of the
parent compound emerged as a rational alternative based
on the evidence of a superior therapeutic index in
experimental models [40]. Aplidine (APL; Fig. 2) is a
cyclic depsipeptide discovered in the Mediterranean
tunicate Aplidium albicans. Its antitumor activity seems
to be the result of a constellation of molecular events that
lead to G; block [41] with no effect in macromolecular
synthesis. A very interesting study has recently demon-
strated the pharmacodynamic effects of therapeutic
concentrations in the reduction of vascular endothelial
growth factor (VEGF) secretion and downregulation
of its receptor VEGFR-1 [42] in MOLT-4 human
leukemia cells. In contrast, additional 7z vitro studies in
human acute lymphoblastic leukemia blasts failed to
correlate the pharmacodynamic effects on VEGF with its
cytotoxicity. Several pathways have been proposed to be
involved in the drug-related apoptotic effects, induction
of early oxidative stress with JNK and p378 activation
[43,44].

The phase I program was activated back in 1998 and
included a set of dose-escalation studies incorporating
different i.v. dose-dense schedules [45—49].

All studies have been completed and the correlative
maximal tolerated doses (M'TDs) and RDs established
(Table 3). The DLITs reported included muscular toxicity,
asthenia, skin rash and diarrhea with a remarkable
absence of bone marrow toxicity. The drug-induced
muscular toxicity is characterized by muscular pain and
muscular weakness with late increases in creatine kinase.
The optical microscopy characterizes such events as type
IT diffuse muscular atrophy. Early evidence from the
phase I program demonstrates that L-carnitine can
prevent or accelerate the recovery of the muscular
toxicities; in fact, co-therapy with L-carnitine has allowed
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Table 3 APL: summary of phase | program [42-46]

Parameter 24-h c.iv.i. days 1,8, 3hiv.d 1, 15 q28d

1-hiv.d 1,8, 15

24-h civi.d 1,15 24-h civi.d 1,15 q 1h daily x5 q21d

15 g28d q28d) q28d 28d + L-carnitine
No. of patients 35 27 49 47 20 36
MTD 4500 6000 3600 6000 8000 1500/day
DLT muscular G4; liver G3  liver G3; renal G4;  muscular G3 and G4 muscular G3 asthenia G3 skin G3; diarrhea G3
muscular G4
RD 3750 5000 3200 5000 7000 1200/day
Dose intensity at the 2812.5 2500 2400 2500 3500 2250
RD (ug/m>/week)
further dose escalation in one of the phase I trials [50], Table 4 APL toxicity data (%) at the RD®
thus offering the possibility to investigate a dose— Parameter Grade
response relationship in phase II trials. ] ” 3 A
.. . . Neutropenia 17 2 -
The toxicity pr(?flle of the' Cohqrt of patients expose'd. at Hemogﬁobin 47 34 4 -
the RD levels is summarized in (Table 4). A sensitive Neutrophils 6 6 2 -
analytical method [51] has allowed the generation 'ﬁ'ﬂ;‘;’l‘:svy;skness 13 42"15 12 -
of pharmacokinetic results in phase I patients. The Myalgia 30 9 3 _
PKs of APL are compatible with linearity up to the RD Fatigue 195 52 17 1
Pyrexia 18 1 - 1

level and follows a tri-compartmental model; the
distribution is extensive with a median terminal half-life
of 34 h. Therapeutic blood levels are reachable well below
the RD level, thus indicating a positive therapeutic
profile.

Objective evidence of antitumor activity and clinical
benefit has been observed across the phase I studies in
different tumor types with a clustering of antitumor
activity in neuroendocrine tumors such as medullary
thyroid cancer and bronchial carcinoids.

An extensive phase II program is now ongoing and early
results are expected to be released soon. In such studies,
APL is being given as a 3-h i.v. infusion every other week
at a dose of 5mg/m?.

#RD cohorts from the phase | program: 77 patients, 181 cycles.

The mechanistic and early clinical data were the basis to
further investigate the cytotoxic effects of APL against
leukemic blasts explanted from acute lymphoblastic
leukemia and acute myeloid leukemia patients [52,53].
Solid evidence of cytotoxicity with early and massive
apoptotic effects has been noted at  vitro concentrations
of 5nM and below, and that are achievable systemically in
patients much below of the RD; only high suprapharma-
cological concentrations were noted to be cytotoxic
against normal bone marrow progenitors.

Such results are indicative of a selective effect against
malignant cells and offer a rationale to develop this
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innovative compound in hematological malignancies,
particularly when considering the lack of hematotoxicity
in patients [54].

Those translational studies are also producing early
evidence of  vitro synergy of APL in combination with
ARA-C in leukemia cell lines, and lack of evidence of
cross-resistance between APL and most of the cytotoxics
available [55]. The investigation of the mechanisms
involved in the primary of the acquired resistance to APL.
suggests the relevance of the intracellular levels of
glutation in the inhibition of the drug-related pharmaco-
dynamic effects [41].

In summary, APL has shown evidence of a positive
therapeutic index in adult, pretreated cancer patients.
The lack of bone marrow toxicity is a clinically relevant
finding, especially considering the antileukemic activity
noted in experimental models. The safety data also
anticipates the possibility of delivering multiple cycles to
pretreated patients. The potential of APL in neuroendo-
crine tumors and in other malignancies is expected to be
characterized shortly in the ongoing phase II program.

Kahalalide F

Kahalalide F (KF) (Fig. 3) is a dehydroamino-butyric
acid-containing peptide isolated from the Hawaiian
mollusc Elysia rufescens [56].

This compound harbors a US-NCI COMPARE negative
profile that anticipates a novel mode of action. In fact, is
has been observed that KF induces disturbances in

Fig. 3

Kahalalide F.

lysosomal function that might lead to intracellular
acidition and cell death [57].

The cytotoxicity induced by KF appears to be indepen-
dent of the expression level of the multidrug resistance
MDRI1 and of the tyrosine kinase HERZ2/zeu, but only
slightly affected by the BCL-2 protein levels [58]. This
interesting study has also detected losses of the
mitochondrial membrane potential and of lysosomal
integrity after i vitro exposure to KE Cell kinetic analysis
reveals a sub-G; selective block [59]. In preclinical
models, KF displayed a selective m wvitro and in vivo
cytotoxicity profile in androgen-independent prostate
cancer and other solid tumors, with lack of complete
cross-resistance with conventional anticancer agents

[60,61].

The lack of non-reversible toxicities in animal models
[58] supported the implementation of a clinical plan with
this innovative compound; therefore, a phase I program
incorporating dose-dense schedules was opened back in
2000.

Such dose-finding/feasibility trials have included a
disease-oriented trial in patients with advanced andro-
gen-independent prostate adenocarcinoma that are trea-
ted with an i.v. 1-h infusion given daily for 5 consecutive
days every 4 weeks and a second study investigating an
i.v. 1-h infusion given weekly to patients with advanced
solid tumors not amenable to conventional therapy
[62,63].

The tolerability of KF in these studies demonstrates
feasibility in advanced pretreated patients, the DLTs
being acute transaminitis and hypersensitivity reactions.
In contrast to standard cytotoxics, KF lacks bone marrow
toxicity, mucositis, neurotoxicity and alopecia.

The phase I program in prostate cancer is now accruing an
extended cohort of patients at the RD and advanced
results are expected to be available soon. The phase 1
program with the weekly schedule has been now
completed. The pharmacokinetic profile of KF fits with
linear €. and AUCs up to the RD level, the plasma
levels reaching well above the iz vitro cytotoxic concen-
trations.

Objective responses and clinical benefit have been
reported in advanced pretreated colorectal cancer,
melanoma and hepatocellular carcinoma; a proportion of
these patients have received multiple cycles of KE thus
indicating a lack of cumulative toxicities.

A phase II trial in patients with advanced hepatocellular
carcinoma is now ongoing as a high priority program and
further studies shall be activated in the near future.
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Fig. 4
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Genes commonly deregulated in two sensitive human sarcoma cell lines explanted from chemonaive patients and exposed in vitro to ET-743. (a)

Functions of downregulated genes. (b) Functions of upregulated genes.

In summary, the data available demonstrates that use of
this innovative compound is feasible in adult patients
bearing advanced pretreated solid tumors. A dose-dense
subtoxic weekly schedule has shown early evidence of
antitumor activity in different disease settings. KF
appears to be a feasible compound for long-lasting
treatment.

Discussion

Our marine-derived anticancer program is confirming the
potential of the marine ecosystem as a tool to discover
new anticancer entities. Beyond the discovery of new
chemical entities, our marine research and development
program is also identifying new mechanistic paradigms
that might have an impact in the current clinical
armamentarium [64].

ET-743 emerges as the first active agent developed in
sarcomas in the last 25 years, with very promising results
as single agent in pretreated ovarian cancer as well. A
number of ET-743-based combinations are now under
active development to form the foundation of further
studies in specific tumor types.

APL and KF have generated early evidence of antitumor
activity that requires confirmation in phase II studies.
Naturally derived anticancer agents are still a valid option
in the era of molecular targets [1] and the marine
ecosystem has been shown to be a highly productive tool.
The in-depth knowledge of the pathways linked to the
antitumor activity of these marine drugs and the analysis
of their molecular pharmacodynamics can generate
valuable information of the genes involved in the
sensitivity/resistance to such agents [65] (Fig. 4). Such

Table 5 Marine-derived therapeutics: potential limiting factors for
development

Supply (sustainable, industrially feasible)
Formulation (suitable for clinical use)
Analytical method and preclinical PKs
Pharmacogenetics (metabolic pathway)
Therapeutic index

Toxicities (xeno)

an approach might lead to the identification of patterns
allowing customized therapies.

The development of marine anticancer agents is linked to
a number of limiting factors (Table 5) that might have a
negative impact in clinical trials. Such an impact, as
demonstrated in our marine-derived anticancer project,
can be minimized by a close collaboration between
marine biologists, medicinal chemists, preclinical toxicol-
ogists, pharmacologists and medical oncologists.
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