woO 2011/014821 A1 I 10K 00 RO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

19) World Intellectual Property Organization /5% o
(19 ual Property Qrganization /g 1IN0 A AN A 00 0O OO0 OO
International Bureau S,/ )
3\ 10) International Publication Number
(43) International Publication Date \'{:/_?___/ (10)
3 February 2011 (03.02.2011) PCT WO 2011/014821 Al
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
GOIN 33/574 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
. .. DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN. HR. HU. ID. IL. IN. IS. JP. KE. KG. KM. KN, KP
PCT/US2010/043992 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(22) International Filing Date: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
30 July 2010 (30.07.2010) NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
. . SE, 8@, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
(25) Filing Language: English TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
61/230,595 31 July 2009 (31.07.2009) US gl\l\/’[[ EE LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
61/346,444 19 May 2010 (19.05.2010) Us o ];V)» Eufasili (il\f’ SEZ»]EY» KS Kg MZD»D REUb Tlg
61/351,022 3 June 2010 (03.06.2010) US o )»E Suflg%’e;l;{( AL B ?{UC Iiaclé Crr’ OF, DS
(71) Applicant (for all designated States except US): ENDO- LV,, Mé, I\;IK, MT, ,NL, ,NO, ,PL, iDT, ,RO,, Sé, SIZ SKZ
CYTE, INC. [US/US]; 3000 Kent Avenue, West SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Lafayette, IN 47906 (US). GW, ML, MR, NE, SN, TD, TG).
(72) Inventors; and Declarations under Rule 4.17:
(75) Inventors/Applicants (for US only): LEAMON, , , ,
Christopher, Paul [US/US]; 5830 Farm Ridge Road, a“ ;Ote‘:gp(%‘l’:if;’%jemem to apply for and be granted
West Lafayette, IN 47906 (US). MESSMANN, Richard p ’
[US/US]; 3000 Kent Avenue, West Lafayette, IN 47906 —  as to the applicant’s entitlement to claim the priority of
(US). MORGENSTERN, David [US/US]; 3000 Kent the earlier application (Rule 4.17(iii))
Avenue, West Latayette, IN 47906 (US). —  of inventorship (Rule 4.17(iv))
(74) Agent: BALL, Rebecca, L.; Barnes & Thormburg LLP, Published:
11 South Meridian Street, Indianapolis, IN 46204 (US). )
—  with international search report (Art. 21(3))
(81) Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,

(54) Title: FOLATE-TARGETED DIAGNOSTICS AND TREATMENT

(57) Abstract: Methods of detecting and assessing functionally active folate receptors on tumors and treatment associated with
those tumors are described. Also described are methods of selecting ovarian and lung cancer patients for therapy with a folate-vin-
ca conjugate by identifying tunctionally active folate receptors on the tumors of the patient. Also described are methods and com-
positions for treating folate receptor expressing epithelial tumors with a folate-vinca conjugate in combination with doxorubicin
such as pegylated liposomal doxorubicin in which the tumors include ovarian, endometrial or non-small cell lung cancer tumors,
including platinum-resistant ovarian tumors and platinum sensitive ovarian tumors. Also described are methods of treating plat-
inum-resistant ovarian cancer using a folate-targeted drug, in the absence or presence of selecting the patient by identifying func-
tionally active folate receptors on the tumors of the patient.



10

15

20

25

30

WO 2011/014821 PCT/US2010/043992
-1-

FOLATE-TARGETED DIAGNOSTICS AND TREATMENT

This application claims the benefit of United States provisional applications
61/230,595, filed 31 July 2009; 61/346,444, filed 19 May 2010; and 61/351,022, filed 3 June

2010, each of which is incorporated herein by reference in its entirety.

TECHNICAL FIELD

This invention relates to methods and compositions for detecting and assessing
functionally active folate receptors on tumors and treatment associated with those tumors.
The invention further relates to methods and compositions for selecting ovarian and lung
cancer patients for therapy with a folate-vinca conjugate by identifying functionally active
folate receptors on the tumors of the patient. The invention also relates to methods and
compositions for treating folate receptor expressing epithelial tumors with a folate-vinca
conjugate in combination with doxorubicin such as pegylated liposomal doxorubicin in which
the tumors include ovarian, endometrial or non-small cell lung cancer tumors, including
platinum-resistant ovarian tumors and platinum-sensitive ovarian tumors. The invention also
relates to methods and compositions for treating platinum-resistant ovarian cancer using a
folate-targeted drug, in the absence or presence of selecting the patient by identifying

functionally active folate receptors on the tumors of the patient.

BACKGROUND AND SUMMARY

An important adjunct to targeted drug therapies is the co-development of
diagnostic tests to provide information on the presence or absence of the molecular target in
question. For example, selection for therapy with Herceptin® (trastuzumab) is guided by
such a diagnostic test, the HercepTest®, a semi-quantitative immunohistochemical (IHC)
assay that measures human epidermal growth factor receptor 2 (HER2) expression to aid in
selecting patients for treatment with Herceptin®. However, the HercepTest” does not detect
functionally active epidermal growth factor receptors (i.e., receptors that bind epidermal
growth factor) because antibodies to the epidermal growth factor receptor are used to detect
the presence of epidermal growth factor receptors on fixed tissues, not the capacity of those
receptors to bind epidermal growth factor.

111

Following a study with ~~ In-DTPA-folate, to detect folate receptors on the

tumors of ovarian cancer patients, studies were initiated to develop a technetium-99m
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(*™Tc)-based folate linked radiopharmaceutical. Advantages of a technetium-based agent
include 1) ready availability of molybdenum/technetium-99m generators, 2) optimal energy
(140 keV) for detection in gamma counters, and 3) short half-life. In this regard, > Tc-EC20
(EC20) having the formula

CO.H
O
NH HN WCOoH
0 CO2 99mTC
/@)J\ / II

5 H2N

Pmre EC20

was developed. Technetium-99m-labeled EC20 ("™ Tc-EC20) provides real-time,
noninvasive detection of tissues expressing folate receptors capable of binding to folate.

10 The term EC20 is commonly used to identify the non-radioactive reagent

O
”ITD)I jz !

EC20

However, EC20 is also commonly used to identify the radioactive drug

lacking a radionuclide:

#MTc-EC20, which is the substance administered to patients. See Examples 2 and

15  substance
3, below. In the context of administration to patients for detecting and assessing tissues
expressing folate receptors capable of binding to folate, EC20 is used herein to denote the

#MTc-EC20, or a pharmaceutically acceptable salt thereof. It will

radioactive drug substance
be appreciated that the substance may be present in solution or suspension in an ionized form,
20  including a deprotonated form.
Folate-targeted drugs have been developed and are being tested in clinical

trials as cancer therapeutics. EC145 comprises a highly potent vinca alkaloid cytotoxic
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compound, desacetylvinblastine hydrazide (DAVLBH), conjugated to folate. The EC145
molecule targets the folate receptor found at high levels on the surface of epithelial tumors,
including non-small cell lung carcinomas (NSCLC), ovarian, endometrial and renal cancers,
and others, including fallopian tube and primary peritoneal carcinoma. Without being bound
by theory, it is believed that EC145 binds to tumors that express the folate receptor delivering
the vinca moiety directly to cancer cells while avoiding normal tissue. Upon binding, EC145
enters the cancer cell via endocytosis, releases DAVLBH and causes cell death by inhibiting
formation of the mitotic assembly required for cell division. EC145 has the Chemical

Abstracts Registry Number 742092-03-1 and the following formula.

HN_ NH
Y 2
NH
CO.H
o SO | o 4o 2
N O)kHWN\)\N N AN
= H O
Hﬁ‘:ﬁ[: H O Ncom “co
HoN“ SN N
EC145

As used herein, in the context of treatment, the term EC145 means the compound, or a
pharmaceutically acceptable salt thereof, as indicated above; and the compound may be
present in solution or suspension in an ionized form, including a protonated form.

Applicants have demonstrated that folate-radioactive imaging agent
conjugates capable of binding to folate receptors, can be used to target a radionuclide to
tumors including ovarian tumors or to lung tumors and to further to concentrate the
radionuclide in the tumor. Surprisingly, Applicants have discovered that the presence of a
threshold level of functionally active folate receptors may be indicative of a clinical benefit to
the patient. Thus, in accordance with the invention, a method of determining the presence of
active folate receptors on tumors of patients is herein described. In addition, methods for
selecting patients for therapy with EC145 are described wherein a patient can be selected for
therapy based on a predicted clinical benefit to the patient resulting from detection of a
threshold level of functionally active folate receptors on the patient’s tumor(s). The clinical
benefit to the patient includes progression-free survival of the patient, ability to receive four
or more cycles of therapy with EC145, inhibition of tumor growth, stable disease, a partial

response of the tumor to therapy, and/or a complete response of the tumor to therapy.
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Accordingly, the detection of functionally active folate receptors (which may include, but is
not limited to, determining a threshold level of expression of functionally active folate
receptors) can be used to determine if EC145 is indicated for the treatment of a patient with
ovarian cancer or lung cancer. This noninvasive method can be used by medical personnel as
an aid in selecting patients for therapy with folate-drug conjugates with ovarian or lung
tumors bearing the relevant functionally active folate receptor molecular target.

Applicants have further demonstrated treatment of platinum-resistant ovarian
tumors, including metastatic tumors, in patients with a combination of EC145 and pegylated
liposomal doxorubicin. Applicants have demonstrated that this combination therapy is
advantageous over the treatment of the patients using pegylated liposomal doxorubicin
without EC145. EC20 may or may not be used in conjunction with this treatment.

In one aspect of the invention, a method for detecting functionally active
folate receptors in patients with tumors is provided.

In another aspect of the invention, there is provided a method for determining
the presence of functionally active folate receptors on a tumor such as an ovarian tumor or
lung tumor, including primary and metastatic tumors, of a patient comprising the step of
administering to the patient a composition comprising EC20.

In another aspect of the invention, there is provided a method of determining
whether EC145 is indicated for the treatment of a patient with a tumor such as an ovarian
tumor or a lung tumor, the method comprising the step of determining whether functionally
active folate receptors are present on the tumor of the patient wherein EC145 is indicated for
the treatment of the patient with the tumor if functionally active folate receptors are present
on the tumor, including primary and metastatic tumors.

In another aspect, there is provided a method of determining whether EC145 is
indicated for the treatment of a patient with an ovarian tumor or a lung tumor, the method
comprising the step of administering to the patient EC20, wherein EC145 is indicated for the
treatment of the patient with the tumor if the tumor of the patient has functionally active
folate receptors wherein the functionally active folate receptors are capable of detection with
EC20.

In a further aspect of the invention, there is provided a method of determining
whether EC145 is indicated for the treatment of a patient with an ovarian tumor or a lung
tumor, the method comprising the step of administering to the patient EC20, wherein EC145

is indicated for the treatment of the patient with the tumor if the radioactive signal produced
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by the EC20 upon binding to the tumor compared to the background radioactive signal
produced by the EC20 is indicative of a clinical benefit to the patient.

In a further aspect of the invention, there is provided a method of predicting a
response of an ovarian tumor or a lung tumor of a patient to therapy with EC145, the method
comprising the steps of

a) administering to the patient EC20 wherein the EC20 produces a
radioactive signal;

b) quantifying the radioactive signal produced by the EC20 upon binding
of the EC20 to the tumor;

c) quantifying the background radioactive signal produced by the EC20;

d) comparing the radioactive signal produced upon binding of the EC20
to the tumor to the background radioactive signal; and

e) predicting the response of the tumor to the therapy based on the
comparison.

In an additional aspect of the invention, there is provided a method of
treatment of folate receptor expressing epithelial tumors in a patient in need thereof
comprising administering a therapeutic amount of EC145 in combination with a therapeutic
amount of doxorubicin.

In an additional aspect of the invention, there is provided a method of
treatment of folate receptor expressing epithelial tumors in a patient in need thereof
comprising administering a therapeutic amount of EC145 in combination with a therapeutic
amount of pegylated liposomal doxorubicin.

In an additional aspect of the invention, there is provided a method of
treatment of platinum-resistant ovarian cancer in a patient in need thereof comprising
administering a therapeutic amount of EC145 in combination with a therapeutic amount of
pegylated liposomal doxorubicin.

In an additional aspect of the invention, there is provided a method of
treatment of platinum-sensitive ovarian cancer in a patient in need thereof comprising
administering a therapeutic amount of EC145 in combination with a therapeutic amount of
pegylated liposomal doxorubicin.

In a further aspect of the invention, there is provided a method of obtaining a
clinical benefit compared to treatment with a therapeutic amount of pegylated liposomal

doxorubicin in the treatment of platinum-resistant ovarian cancer in a patient in need thereof
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comprising administering a therapeutic amount of EC145 in combination with a therapeutic
amount of pegylated liposomal doxorubicin

In another aspect, a method of determining whether a patient with a tumor has
functionally active folate receptors present on the tumor of the patient is provided. The
method comprises the step of administering an effective amount of EC20 to the patient for
detection of the functionally active folate receptors. In yet another aspect, the tumor is an
ovarian tumor or a lung tumor. In another illustrative aspect, the tumor is a primary tumor or
a metastatic tumor. In another embodiment, the functionally active folate receptors are
detected visually. In still another aspect, the visual detection of functionally active folate
receptors is used to determine folate receptor status of the patient. Illustratively, the folate
receptor status of the patient is selected from the group consisting of EC20++, EC20+, and
EC20-. In this illustrative aspect, the folate receptor status may be EC20++ and treatment
with EC145 is indicated. In another aspect, EC20++ status correlates with a clinical benefit
to the patient and the clinical benefit may be disease control rate or overall disease response

rate.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1. Planar Image of a Patient After Administration of **™Tc-EC20-Folate.

#MTc-EC20 imaging procedure, patients receive one IV injection of 0.5 mg of

Prior to the
folic acid, followed, within 1 to 3 minutes, by a 1 to 2 mL injection of 0.1 mg of EC20
labeled with 20 to 25 mCi of technetium-99m. Approximately 1 to 2 hours post-injection of
#™Tc-EC20, mid-thigh to head, anterior and posterior planar images are acquired. Arrows
indicate approximate location of the tumors (lesions). In this example, two areas containing
folate receptor positive tumors are indicated.

FIG. 2. Planar Image of a Patient After Administration of **™Tc-EC20-Folate.

Prior to the ™

Tc-EC20 imaging procedure, patients receive one IV injection of 0.5 mg of
folic acid, followed, within 1 to 3 minutes, by a 1 to 2 mL injection of 0.1 mg of EC20
labeled with 20 to 25 mCi of technetium-99m. Approximately 1 to 2 hours post-injection of
#™Tc-EC20, mid-thigh to head, anterior and posterior planar images are acquired. Arrows
indicate approximate location of the tumors (lesions). In this example, two areas containing

folate receptor positive tumors are indicated.



10

15

20

25

30

WO 2011/014821 PCT/US2010/043992
-

FIG. 3. Planar Image of a Patient After Administration of **™Tc-EC20-Folate.

Prior to the ™

Tc-EC20 imaging procedure, patients receive one IV injection of 0.5 mg of
folic acid, followed, within 1 to 3 minutes, by a 1 to 2 mL injection of 0.1 mg of EC20
labeled with 20 to 25 mCi of technetium-99m. Approximately 1 to 2 hours post-injection of
#™Tc-EC20, mid-thigh to head, anterior and posterior planar images are acquired. Arrows
indicate approximate location of the tumors (lesions). In this example, two areas containing
folate receptor positive tumors are indicated.

FIG. 4. Planar Image of a Patient After Administration of **™Tc-EC20-Folate.

Prior to the ™

Tc-EC20 imaging procedure, patients receive one IV injection of 0.5 mg of
folic acid, followed, within 1 to 3 minutes, by a 1 to 2 mL injection of 0.1 mg of EC20
labeled with 20 to 25 mCi of technetium-99m. Approximately 1 to 2 hours post-injection of
#™Tc-EC20, mid-thigh to head, anterior and posterior planar images are acquired. Arrows
indicate approximate location of the tumors (lesions). In this example, one area containing a
folate receptor positive tumor is indicated.

FIG. 5. Planar Image of a Patient After Administration of **™Tc-EC20-Folate.

Prior to the ™

Tc-EC20 imaging procedure, patients receive one IV injection of 0.5 mg of
folic acid, followed, within 1 to 3 minutes, by a 1 to 2 mL injection of 0.1 mg of EC20
labeled with 20 to 25 mCi of technetium-99m. Approximately 1 to 2 hours post-injection of
#™Tc-EC20, mid-thigh to head, anterior and posterior planar images are acquired. Arrows
indicate approximate location of the tumors (lesions). In this example, six folate receptor
positive lesions are indicated.

FIG. 6. CT Scan Image of the Same Patient For Which the Planar Image is
Shown in FIG. 5. Regions of interest (high intensity image area within tumor lesion) are
indicated by the two ellipses. Images were measured prior to commencement of treatment
with EC145 to yield the following sizes: Tumor 1 — 34 mm, Tumor 2 — 25 mm.

FIG. 7. CT Scan Image of the Same Patient For Which the Planar Image is
Shown in FIG. 5. Regions of interest (high intensity image area within tumor lesion) are
indicated by the two ellipses. Images were measured after 8 weeks (2 cycles) of treatment
with EC145 to yield the following tumor sizes (percent size change): Tumor 1 — 15 mm
(-56%), Tumor 2 — 10 mm (-60%).
FIG. 8. Exemplary 16 week treatment regimen with EC145.

FIG. 9. Tumor Response of Non-Small Cell Lung Carcinoma and Ovarian

Cancer Tumors to Treatment. Tumors were divided into two groups, folate-receptor positive
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and folate-receptor negative (separated by the vertical dotted line in the figure), based on
imaging results after administration of **"Tc-EC20 according to the methods described in
Example 16. The change in size of each tumor after treatment by the method of Example 18
or Example 19 is indicated by the individual bars in the graph. As described in Example 21,
the mean increase in size for all tumors that were folate-receptor positive based on the
method described in Example 16 was significantly less than the mean increase in size for all
tumors that were folate-receptor negative, 7% versus 33%, respectively.

FIG. 10. SPECT and planar images showing EC20 uptake in target lesions.
#MTc-EC20 allows the physician to obtain a real-time assessment of receptor expression.
Panels A, B, and C compare CT, SPECT and planar images from an ovarian cancer patient
(patient 035, study EC-FV-02) showing **"Tc-EC20 uptake in abdominal masses (white
arrows). Panel A — CT scan; Panel B — SPECT image showing ™ Tc-EC20 uptake; Panel B
— planar image showing **"Tc-EC20 uptake.

FIG. 11 shows the Kaplan-Meier curves for progression free survival (PES) at
the interim analysis in study EC-FV-04 for patients treated with EC145 in combination with
pegylated liposomal doxorubicin (EC145 + PLD) and for patients treated with pegylated
liposomal doxorubicin alone (PLD alone).

FIG. 12 shows Kaplan-Meier curves for progression free survival (PES) time
in Study EC-FV-04, an ongoing phase 2 trial in women with platinum-resistant ovarian
cancer, at the time of the interim analysis, for subjects enrolled at sites with nuclear imaging
capabilities who were scanned with EC20 prior to study treatment and assessed as EC20
positive (EC20++ status) prior to study treatment (EC145 in combination with PLD versus
PLD alone).

FIG. 13 shows Kaplan-Meier curves for overall survival (OS) time in Study
EC-FV-02, a trial in women with advanced ovarian and endometrial cancers who were
scanned with EC20 prior to study treatment and assessed as EC20 positive (EC20++ status)
compared to those assessed as EC20+ status or EC20- status prior to study treatment. This
curve shows the utility of selecting patients who benefit from the single agent EC145 in
highly refractory ovarian cancer patients.

FIG. 14 shows Kaplan-Meier curves for overall survival (OS) time in Study
EC-FV-04, an ongoing phase 2 trial in women with platinum-resistant ovarian cancer, at the

time of the interim analysis, for patients treated with EC145 in combination with pegylated
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liposomal doxorubicin (EC145 + PLD) and for patients treated with pegylated liposomal
doxorubicin alone (PLD alone).

FIG. 15 shows the synergistic relationship between EC145 and doxorubicin in
the inhibition of growth of KB tumor cells in vivo as described in Example 7; data points that
fall below the line represent synergism.

FIG. 16 shows the effects on tumor growth and responses (PR = partial
response, CR = complete response, Cures) from the study in mice bearing M109 tumors
described in Example 8 for the following groups: (a) M109 control; (b) EC145, 2 pmol/kg;
(c) DOXIL, 7 mg/kg; (d) EC145, 2 umol/kg + DOXIL, 7 mg/kg; (e) DOXIL, 4 mg/kg; and
(f) EC145, 2 pmol/kg + DOXIL, 4 mg/kg.

FIG. 17 shows the effects on weight change from the study in mice bearing
M109 tumors described in Example 8 for the following groups: (a) M109 control;

(b) EC145, 2 umol/kg; (c) DOXIL, 7 mg/kg; (d) EC145, 2 pmol/kg + DOXIL, 7 mg/kg;
(e) DOXIL, 4 mg/kg; and (f) EC145, 2 umol/kg + DOXIL, 4 mg/kg.
DEFINITIONS

In accordance with the invention, “functionally active folate receptors” means
folate receptors expressed on an ovarian or a lung tumor at a tumor to background ratio of at
least about 1.2 or greater. The term also can be used to mean a signal from tumors detectable
visually (e.g., used to identify an EC20++ patient as described below). The presence of
“functionally active folate receptors™ (i.e., a tumor to background ratio of at least about 1.2 or
greater or a signal from tumors detected visually) correlates with a clinical benefit to a patient
selected for therapy with EC145, the clinical benefit including progression-free survival of
the patient, overall survival of the patient, ability to receive four or more cycles of therapy
with EC145, inhibition of tumor growth, stable disease, a partial response, and/or a complete
response.

In accordance with the invention, “tumor to background ratio” means the ratio
of the radioactive signal produced by EC20 upon binding to a tumor compared to the
background radioactive signal produced by the folate-radioactive imaging agent in the
patient.

In accordance with the invention, “clinical benefit” means a response of a
patient to treatment with EC145 where the response includes progression-free survival of the

patient, overall survival of the patient, ability to receive four or more cycles of therapy (e.g.,
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four weeks of therapy) with EC145, inhibition of tumor growth, stable disease, a partial
response, and/or a complete response.

In accordance with the invention, “inhibition of tumor growth” means
reduction in tumor size, complete disappearance of a tumor, or growth of a patient tumor of
less than 30% over the course of therapy with EC145.

In accordance with the invention, “stable disease” means no material
progression of disease in a patient over the course of therapy with EC145.

In accordance with the invention, “a partial response” means a decrease in
tumor size of 30% or greater in a patient treated with EC145.

In accordance with the invention, “a complete response” means the

disappearance of detectable disease in a patient treated with EC145.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

In any of the various disclosures above, the following features may be present
where applicable, providing additional embodiments of the invention.

Another embodiment is described wherein the method further comprises the
step of administering to the patient an unlabeled folate, such as folic acid or a salt thereof,
prior to administration of EC20, in the form of a complex with a radionuclide.

Another embodiment is described wherein EC145 is indicated for the
treatment of the patient with the tumor if the radioactive signal produced by EC20 upon
binding to the tumor compared to the background radioactive signal produced by the EC20 is
indicative of a clinical benefit to the patient.

Another embodiment is described wherein the clinical benefit is progression-
free survival of the patient.

Another embodiment is described wherein the clinical benefit is inhibition of
tumor growth.

Another embodiment is described wherein the clinical benefit is selected from
the group consisting stable disease, a partial response, and a complete response.

Another embodiment is described wherein the level of expression of the
functionally active folate receptors is quantified based on a tumor to background ratio of the
radioactive signal produced by the EC20 to the background radioactive signal.

Another embodiment is described wherein the tumor to background ratio is at

least about 1.2.
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Another embodiment is described wherein the tumor to background ratio is at
least about 1.3.

Another embodiment is described wherein the tumor to background ratio is at
least about 1.4.

Another embodiment is described wherein the tumor is an ovarian tumor.

Another embodiment is described wherein the tumor is a platinum-resistant
ovarian tumor.

Another embodiment is described wherein the tumor is a lung tumor.

Another embodiment is described wherein the tumor is a non-small cell
carcinoma of the lung.

Another embodiment is described wherein either the EC145, the EC20, or
both are in a parenteral dosage form.

Another embodiment is described wherein the dosage form is selected from
the group consisting of intradermal, subcutaneous, intramuscular, intraperitoneal,
intravenous, and intrathecal.

Another embodiment is described wherein the EC145 is in a composition and
wherein the composition further comprises a pharmaceutically acceptable carrier.

Another embodiment is described wherein the composition comprising the
EC20 further comprises a pharmaceutically acceptable carrier.

Another embodiment is described wherein the pharmaceutically acceptable
carrier is a liquid carrier.

Another embodiment is described wherein the liquid carrier is selected from
the group consisting of saline, glucose, alcohols, glycols, esters, amides, and a combination
thereof.

Another embodiment is described wherein the EC145 is administered in a
therapeutically effective amount.

Another embodiment is described wherein the EC20 is administered in a
therapeutically effective amount. For EC20, a therapeutically effective amount denotes a
diagnostically effective amount.

Another embodiment is described wherein the effective amount ranges from
about 1 ng to about 1 mg per kilogram of body weight.

Another embodiment is described wherein the effective amount ranges from

about 100 ng to about 500 ug per kilogram of body weight.
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Another embodiment is described wherein the effective amount ranges from
about 100 ng to about 50 pg per kilogram of body weight.

Another embodiment is described wherein the tumor is a primary tumor.

Another embodiment is described wherein the tumor is a metastasized tumor.

Another embodiment is described wherein the EC20 is radiolabeled using a
chelating agent and a reducing agent.

Another embodiment is described wherein the chelating agent is sodium
a-D-glucoheptonate.

Another embodiment is described wherein the reducing agent is tin (II)
chloride dihydrate.

Another embodiment is described further comprising the step of administering
to the patient doxorubicin. One embodiment is wherein the doxorubicin is in the form of a
pegylated liposomal doxorubicin (PLD).

For any method or use described herein for EC20, or a pharmaceutically
acceptable salt thereof, an alternative embodiment is a folate-radioactive imaging conjugate
having as the complexed radionuclide a cation of a radionuclide selected from the group
consisting of isotopes of gallium, indium, copper, technetium, and rhenium.

For all of the embodiments, any applicable combination of embodiments is
also contemplated. Any applicable combination of the above-described embodiments is
considered to be in accordance with the invention.

In accordance with the invention, EC20 can be used to target a radionuclide to
ovarian tumors or to lung tumors and further to concentrate the radionuclide in the tumor for
use in detecting functionally active folate receptors on the tumors. Surprisingly, Applicants
have discovered that a threshold level of folate receptor expression on the tumor (i.e., the
presence of functionally active folate receptors on the tumor) correlates with a clinical benefit
to a patient selected for therapy with EC145. Thus, in accordance with the invention, a
method of determining the presence of functionally active folate receptors on tumors of
patients is herein described. In addition, methods are provided for selecting patients for
therapy with EC145 wherein a patient can be selected for therapy based on a predicted
clinical benefit resulting from detection of a threshold level of functionally active folate
receptors on the patient's tumor. The clinical benefit to the patient includes progression-free
survival of the patient, overall survival of the patient, ability to receive four or more cycles of

therapy with EC145, inhibition of tumor growth, stable disease, a partial response of the
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tumor to therapy, and/or a complete response of the tumor to therapy. The threshold level of
folate receptor expression can be, for example, a tumor to background ratio of at least about
1.2, at least about 1.3, or at least about 1.4, or can be detected visually (e.g., visual detection
used to identify an EC20++ patient as described below). Accordingly, the detection of
functionally active folate receptors (i.e., a threshold level of folate receptor expression
detected as a tumor background ratio or detected visually, for example) can be used to
determine if EC145 is indicated for the treatment of a patient with an ovarian tumor or a lung
tumor.

In one embodiment, the method is applicable to tumor types having
functionally active folate receptors including ovarian tumors or lung tumors. In another
illustrative embodiment, the method is applicable to platinum-resistant ovarian tumors. In yet
another embodiment, the method is applicable to non-small cell lung carcinomas. In another
illustrative embodiment, the tumor can be a primary tumor. In another embodiment, the
tumor can be a metastasized tumor.

In one embodiment, the method described herein is used to quantify
functionally active folate receptors.

In another embodiment, the method described herein is used to quantify
functionally active folate receptors to determine if EC145 is indicated for the treatment of a
patient with an ovarian tumor or a lung tumor. In one embodiment the patient, optionally,
can be preinjected with unlabeled folate and then injected with **™ Tc-EC20 to determine a
tumor to background ratio. In this embodiment, a tumor to background ratio is the ratio of
the radioactive signal (e.g., by SPECT/CT or SPECT imaging) produced by *™Tc-EC20
upon binding to the tumor compared to the background radioactive signal produced by the
folate-radioactive imaging agent in the patient. In this embodiment the tumor to background
ratio can be, for example, at least about 1.2. Alternatively, the presence of a threshold level
of functionally active folate receptors can be determined visually, e.g., to identify an EC20++
patient as described below.

The threshold level of expression of functionally active folate receptors may
correlate with a clinical benefit to the patient. The clinical benefit can include progression
free survival of the patient, overall survival of the patient, ability to receive four or more
cycles of therapy with EC145, inhibition of tumor growth, stable disease, a partial response
of the tumor to therapy, and/or a complete response of the tumor to therapy. The detection of

functionally active folate receptors (e.g., a threshold level of folate receptor expression
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reflected in a tumor to background ratio of 1.2 or determined visually, e.g., visual detection
used to identify an EC20++ patient as described below) can be used to determine if EC145 is
indicated for the treatment of a patient with an ovarian tumor or a lung tumor.

In the above described embodiment the tumor to background ratio can be, for
example, 1.2, 1.3 or 1.4, or detected visually. In another illustrative embodiment the
threshold level of functionally active folate receptors can be determined by visual
examination of, for example, a predetermined region of a SPECT/CT or SPECT image and
coding the intensity of *™Tc-EC20 uptake as, for example, no uptake, mild uptake, or marked
uptake, and selecting patients for therapy with mild uptake or marked uptake.

In yet another embodiment, a method of selecting a patient with an ovarian
tumor or a lung tumor for therapy with a conjugate comprising a folate linked to a vinca
compound is described. The method comprises the step of determining if functionally active
folate receptors are present on the tumor of the patient wherein the patient is selected for
therapy with the folate-vinca compound conjugate if functionally active folate receptors are
detected on the tumor.

In another embodiment, a method of selecting a patient with an ovarian tumor
or a lung tumor for therapy with a conjugate comprising a folate linked to a vinca compound
is described. The method comprises the step of administering to the patient a composition
comprising a folate linked to a radioactive imaging agent, wherein the patient is selected for
the therapy with the conjugate comprising the folate linked to the vinca compound if the
tumor of the patient has functionally active folate receptors wherein the functionally active
folate receptors are capable of detection with the EC20.

In another embodiment, a method of selecting a patient with an ovarian tumor
or a lung tumor for therapy with a conjugate comprising a folate linked to a vinca compound
is described. The method comprises the step of administering to the patient a conjugate
comprising a folate linked to a radioactive imaging agent, wherein the patient is selected for
therapy if the radioactive signal produced by the EC20 upon binding to the tumor compared
to the background radioactive signal produced by the EC20 is indicative of a clinical benefit
to the patient.

In one embodiment of the invention, the EC20 can be administered to the
patient in combination with unlabeled folate. “In combination with” means that the unlabeled
vitamin can be either coadministered with the EC20 or the unlabeled folate can be preinjected

before administration of the EC20 to improve image quality. For example, the EC20 can be
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administered in combination with about 0.5 ng unlabeled folate/kg of body weight to about
100 mg unlabeled folate/kg of body weight, or about 1 ng unlabeled folate/kg of body weight
to about 100 mg unlabeled folate/kg of body weight, or about 100 pg unlabeled folate/kg of
body weight to about 100 mg unlabeled folate/kg of body weight, or about 100 pug unlabeled
folate/kg of body weight to about 700 pug unlabeled folate/kg of body weight, with an average
patient having a body weight of about 70 kg.

Another embodiment is a method of determining whether a patient with a
tumor has functionally active folate receptors present on the tumor of the patient. In one
embodiment the tumor is an ovarian tumor or a lung tumor. In another embodiment the
tumor is a primary tumor or a metastatic tumor. In a further embodiment the method
comprises administering to a patient an effective amount of Tc-EC20 for detection of the
functionally active folate receptors.

In other embodiments of the methods described herein, pharmaceutically
acceptable salts of the conjugates described herein are described. Pharmaceutically
acceptable salts of the conjugates described herein include the acid addition and base salts
thereof.

Suitable acid addition salts are formed from acids which form non-toxic salts.
Mlustrative examples include the acetate, aspartate, benzoate, besylate, bicarbonate/carbonate,
bisulphate/sulphate, borate, camsylate, citrate, edisylate, esylate, formate, fumarate,
gluceptate, gluconate, glucuronate, hexafluorophosphate, hibenzate, hydrochloride/chloride,
hydrobromide/bromide, hydroiodide/iodide, isethionate, lactate, malate, maleate, malonate,
mesylate, methylsulphate, naphthylate, 2-napsylate, nicotinate, nitrate, orotate, oxalate,
palmitate, pamoate, phosphate/hydrogen phosphate/dihydrogen phosphate, saccharate,
stearate, succinate, tartrate, tosylate and trifluoroacetate salts.

Suitable base salts of the conjugates described herein are formed from bases
which form non-toxic salts. Illustrative examples include the arginine, benzathine, calcium,
choline, diethylamine, diolamine, glycine, lysine, magnesium, meglumine, olamine,
potassium, sodium, tromethamine and zinc salts. Hemisalts of acids and bases may also be
formed, for example, hemisulphate and hemicalcium salts.

In various embodiments of the methods described herein, the EC145 may be
administered alone or in combination with one or more other drugs (or as any combination

thereof). In one illustrative embodiment, the EC145 can be administered in combination with
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doxorubicin. In one illustrative embodiment, the EC145 is administered in combination with
pegylated liposomal doxorubicin as described in Example 20.

In one embodiment, the conjugates described herein may be administered as a
formulation in association with one or more pharmaceutically acceptable carriers. The
carriers can be excipients. The choice of carrier will to a large extent depend on factors such
as the particular mode of administration, the effect of the carrier on solubility and stability,
and the nature of the dosage form. Pharmaceutical compositions suitable for the delivery of
conjugates described herein and methods for their preparation will be readily apparent to
those skilled in the art. Such compositions and methods for their preparation may be found,
for example, in Remington: The Science & Practice of Pharmacy, 21th Edition (Lippincott
Williams & Wilkins, 2005), incorporated herein by reference.

In one illustrative aspect, a pharmaceutically acceptable carrier includes any
and all solvents, dispersion media, coatings, antibacterial and antifungal agents, isotonic and
absorption delaying agents, and the like, and combinations thereof, that are physiologically
compatible. In some embodiments, the carrier is suitable for parenteral administration.
Pharmaceutically acceptable carriers include sterile aqueous solutions or dispersions and
sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersions. Supplementary active compounds can also be incorporated into compositions of
the invention.

In various embodiments, liquid formulations may include suspensions and
solutions. Such formulations may comprise a carrier, for example, water, ethanol,
polyethylene glycol, propylene glycol, methylcellulose or a suitable oil, and one or more
emulsifying agents and/or suspending agents. Liquid formulations may also be prepared by
the reconstitution of a solid, for example, from a sachet.

In one embodiment, an aqueous suspension may contain the active materials in
admixture with appropriate excipients. Such excipients are suspending agents, for example,
sodium carboxymethylcellulose, methylcellulose, hydroxypropylmethylcellulose, sodium
alginate, polyvinylpyrrolidone, gum tragacanth and gum acacia; dispersing or wetting agents
which may be a naturally-occurring phosphatide, for example, lecithin; a condensation
product of an alkylene oxide with a fatty acid, for example, polyoxyethylene stearate; a
condensation product of ethylene oxide with a long chain aliphatic alcohol, for example,
heptadecaethyleneoxycetanol; a condensation product of ethylene oxide with a partial ester

derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate; or a
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condensation product of ethylene oxide with a partial ester derived from fatty acids and
hexitol anhydrides, for example, polyoxyethylene sorbitan monooleate. The aqueous
suspensions may also contain one or more preservatives, for example, ascorbic acid, ethyl, n-
propyl, or p-hydroxybenzoate; or one or more coloring agents.

In one illustrative embodiment, dispersible powders and granules suitable for
preparation of an aqueous suspension by the addition of water provide the active ingredient in
admixture with a dispersing or wetting agent, suspending agent and one or more
preservatives. Additional excipients, for example, coloring agents, may also be present.

Suitable emulsifying agents may be naturally-occurring gums, for example,
gum acacia or gum tragacanth; naturally-occurring phosphatides, for example, soybean
lecithin; and esters including partial esters derived from fatty acids and hexitol anhydrides,
for example, sorbitan mono-oleate, and condensation products of the said partial esters with
ethylene oxide, for example, polyoxyethylene sorbitan monooleate.

In other embodiments, isotonic agents, for example, sugars, polyalcohols such
as mannitol, sorbitol, or sodium chloride can be included in the composition. Prolonged
absorption of the injectable compositions can be brought about by including in the
composition an agent which delays absorption, for example, monostearate salts and gelatin.

In one aspect, a conjugate as described herein may be administered directly
into the blood stream, into muscle, or into an internal organ. Suitable routes for such
parenteral administration include intravenous, intraarterial, intraperitoneal, intrathecal,
epidural, intracerebroventricular, intraurethral, intrasternal, intracranial, intratumoral,
intramuscular and subcutaneous delivery. Suitable means for parenteral administration
include needle (including microneedle) injectors, needle-free injectors and infusion
techniques.

In one illustrative aspect, parenteral formulations are typically aqueous
solutions which may contain carriers or excipients such as salts, carbohydrates and buffering
agents (preferably at a pH of from 3 to 9), but, for some applications, they may be more
suitably formulated as a sterile non-aqueous solution or as a dried form to be used in
conjunction with a suitable vehicle such as sterile, pyrogen-free water. In other
embodiments, any of the liquid formulations described herein may be adapted for parenteral
administration of the conjugates described herein. The preparation of parenteral formulations
under sterile conditions, for example, by lyophilization under sterile conditions, may readily

be accomplished using standard pharmaceutical techniques well known to those skilled in the
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art. In one embodiment, the solubility of a conjugate used in the preparation of a parenteral
formulation may be increased by the use of appropriate formulation techniques, such as the
incorporation of solubility-enhancing agents.

In various embodiments, formulations for parenteral administration may be
formulated to be for immediate and/or modified release. In one illustrative aspect, active
agents of the invention may be administered in a time release formulation, for example in a
composition which includes a slow release polymer. The active compounds can be prepared
with carriers that will protect the compound against rapid release, such as a controlled release
formulation, including implants and microencapsulated delivery systems. Biodegradable,
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides,
polyglycolic acid, collagen, polyorthoesters, polylactic acid and polylactic, polyglycolic
copolymers (PGLA). Methods for the preparation of such formulations are generally known
to those skilled in the art. In another embodiment, the conjugates described herein or
compositions comprising the conjugates may be continuously administered, where
appropriate.

In one embodiment, a kit is provided. If a combination of active compounds is
to be administered, two or more pharmaceutical compositions may be combined in the form
of a kit suitable for sequential administration or co-administration of the compositions. Such
a kit comprises two or more separate pharmaceutical compositions, at least one of which
contains a conjugate described herein, and means for separately retaining the compositions,
such as a container, divided bottle, or divided foil packet. In another embodiment,
compositions comprising one or more conjugates described herein, in containers having
labels that provide instructions for use of the conjugates for patient selection and/or treatment
are provided.

In one embodiment, sterile injectable solutions can be prepared by
incorporating the active agent in the required amount in an appropriate solvent with one or a
combination of ingredients described above, as required, followed by filtered sterilization.
Typically, dispersions are prepared by incorporating the active compound into a sterile
vehicle which contains a dispersion medium and any additional ingredients from those
described above. In the case of sterile powders for the preparation of sterile injectable
solutions, the preferred methods of preparation are vacuum drying and freeze-drying which
yields a powder of the active ingredient plus any additional desired ingredient from a

previously sterile-filtered solution thereof, or the ingredients may be sterile-filtered together.
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The composition can be formulated as a solution, microemulsion, liposome, or
other ordered structure suitable to high drug concentration. The carrier can be a solvent or
dispersion medium containing, for example, water, ethanol, polyol (for example, glycerol,
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof.
In one embodiment, the proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants.

Any effective regimen for administering the EC145 can be used. For example,
the EC145 can be administered as single doses, or can be divided and administered as a
multiple-dose daily regimen. Further, a staggered regimen, for example, one to five days per
week can be used as an alternative to daily treatment, and for the purpose of the methods
described herein, such intermittent or staggered daily regimen is considered to be equivalent
to every day treatment and is contemplated. In one illustrative embodiment the patient is
treated with multiple injections of the EC145 to eliminate the tumor. In one embodiment, the
patient is injected multiple times (preferably about 2 up to about 50 times) with the EC145,
for example, at 12-72 hour intervals or at 48-72 hour intervals. Additional injections of the
EC145 can be administered to the patient at an interval of days or months after the initial
injections(s) and the additional injections can prevent recurrence of the cancer.

Any suitable course of therapy with the EC145 can be used. In one
embodiment, individual doses and dosage regimens are selected to provide a total dose
administered during a month of about 15 mg. In one illustrative example, the EC145 is
administered in a single daily dose administered five days a week, in weeks 1, 2, and 3 of
each 4 week cycle, with no dose administered in week 4. In an alternative example, the
EC145 is administered in a single daily dose administered three days a week, of weeks 1, and
3 of each 4 week cycle, with no dose administered in weeks 2 and 4.

The unitary daily dosage of the EC145 can vary significantly depending on the
patient condition, the disease state being treated, the molecular weight of the EC145, its route
of administration and tissue distribution, and the possibility of co-usage of other therapeutic
treatments, such as radiation therapy or additional drugs in combination therapies. The
effective amount to be administered to a patient is based on body surface area, mass, and
physician assessment of patient condition. Effective doses can range, for example, from

about 1 ng/kg to about 1 mg/kg, from about 1 pg/kg to about 500 ng/kg, and from about



10

15

20

25

30

WO 2011/014821 PCT/US2010/043992

220-

I png/kg to about 100 ng/kg. These doses are based on an average patient weight of about
70 kg.

The conjugates described herein can be administered in a dose of from about
1.0 ng/kg to about 1000 pg/kg, from about 10 ng/kg to about 1000 pg/kg, from about 50
ng/kg to about 1000 ng/kg, from about 100 ng/kg to about 1000 pg/kg, from about 500 ng/kg
to about 1000 pg/kg, from about 1 ng/kg to about 500 pg/kg, from about 1 ng/kg to about 100
mg/kg, from about 1 pg/kg to about 50 pg/kg, from about 1 pg/kg to about 10 pg/kg, from
about 5 pg/kg to about 500 pg/kg, from about 10 pg/kg to about 100 pg/kg, from about 20
mg/kg to about 200 pg/kg, from about 10 pg/kg to about 500 pg/kg, or from about 50 pg/kg
to about 500 pg/kg. The total dose may be administered in single or divided doses and may,
at the physician’s discretion, fall outside of the typical range given herein. These dosages are
based on an average patient weight of about 70 kg. The physician will readily be able to
determine doses for subjects whose weight falls outside this range, such as infants and the
elderly.

The conjugates described herein may contain one or more chiral centers, or
may otherwise be capable of existing as multiple stereoisomers. Accordingly, it is to be
understood that the present invention includes pure stereoisomers as well as mixtures of
stereoisomers, such as enantiomers, diastereomers, and enantiomerically or
diastereomerically enriched mixtures. The conjugates described herein may be capable of
existing as geometric isomers. Accordingly, it is to be understood that the present invention
includes pure geometric isomers or mixtures of geometric isomers.

It is appreciated that the conjugates described herein may exist in unsolvated
forms as well as solvated forms, including hydrated forms. In general, the solvated forms are
equivalent to unsolvated forms and are encompassed within the scope of the present
invention. The conjugates described herein may exist in multiple crystalline or amorphous
forms. In general, all physical forms are equivalent for the uses contemplated by the present
invention and are intended to be within the scope of the present invention.

In another embodiment, compositions and/or dosage forms for administration
of EC145 are prepared from EC145 with a purity of at least about 90%, or about 95%, or
about 96%, or about 97%, or about 98%, or about 99%, or about 99.5%. In another

embodiment, compositions and or dosage forms for administration of EC145 are prepared
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from EC145 with a purity of at least 90%, or 95%, or 96%, or 97%, or 98%, or 99%, or
99.5%.

In another embodiment, compositions and/or dosage forms for administration
of EC20 are prepared from EC20 with a purity of at least about 90%, or about 95%, or about
96%, or about 97%, or about 98%, or about 99%, or about 99.5%. In another embodiment,
compositions and or dosage forms for administration of EC20 are prepared from EC20 with a
purity of at least 90%, or 95%, or 97%, or 98%, or 99%, or 99.5%.

In another embodiment, compositions and/or dosage forms for administration
of radiolabeled EC20 are prepared from EC20 of with a radiochemical purity of at least about
90%, or about 95%, or about 96%, or about 97%, or about 98%, or about 99%, or about
99.5%. In another embodiment, compositions and or dosage forms for administration of
EC20 are prepared from EC20 with a purity of at least 90%, or 95%, or 96%, or 97%, or
98%, or 99%, or 99.5%.

As used herein, purity determinations may be based on weight percentage,
mole percentage, and the like. In addition, purity determinations may be based on the
absence or substantial absence of certain predetermined components, such as, but not limited
to, folic acid, disulfide containing components not containing a vinca drug, oxidation
products, disulfide components not containing a folate, and the like. It is also to be
understood that purity determinations are applicable to solutions of the compounds and
compositions purified by the methods described herein. In those instances, purity
measurements, including weight percentage and mole percentage measurements, are related
to the components of the solution exclusive of the solvent.

The purity of the EC145 or the EC20 may be measured using any
conventional technique, including various chromatography or spectroscopic techniques, such
as high pressure or high performance liquid chromatography (HPLC), nuclear magnetic
resonance spectroscopy , TLC, UV absorbance spectroscopy, fluorescence spectroscopy, and
the like.

In one aspect, patient response to treatment was characterized utilizing
Response Evaluation Criteria in Solid Tumors (RECIST) criteria. Illustratively, the criteria
have been adapted from the original WHO Handbook (3), taking into account the
measurement of the longest diameter for all target lesions: complete response, (CR) — the
disappearance of all target lesions; partial response (PR) — at least a 30% decrease in the

sum of the longest diameter of target lesions, taking as reference the baseline sum longest
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diameter; stable disease (SD) — neither sufficient shrinkage to qualify for partial response
nor sufficient increase to qualify for progressive disease, taking as reference the smallest sum
longest diameter since the treatment started; progressive disease (PD) — at least a 20%
increase in the sum of the longest diameter of target lesions, taking as reference the smallest
sum longest diameter recorded since the treatment started or the appearance of one or more
new lesions. Overall disease response rate (ORR) is calculated as the percent of patients who
achieve a best response of CR or PR. Overall disease control rate (DCR) is calculated as the
percent of patients who achieve a best response of CR, PR, or SD.

In another embodiment, the EC145 is provided in a sterile container or
package. In another embodiment, EC20 is provided in a sterile container or package.

In one embodiment, a method is provided of determining whether EC145 is
indicated for the treatment of a patient with one or more ovarian tumors or one or more lung
tumors, the method comprising the step of determining a folate-receptor status in a patient
with ovarian cancer wherein the EC145 is indicated for the treatment of the patient if the
folate-receptor status in the patient is positive.

As used herein, when used in patients, the term “EC20” refers to EC20, or
pteroyl-y-D-glutamyl-p-L-2,3-diaminopropionyl-L-aspartyl-L-cysteine or pteroyl-y-
D-glutamyl-B-L-2,3-diaminopropionyl-L-aspartyl-L-cysteine complexed to **™Tc; for
example, the term “*™Tc-EC20” explicitly refers to the complex containing the radioactive
o

Folate-receptor status in the patient is positive if one or more tumors in the
patient have folate receptors capable of binding EC20 or if all tumors in the patient are
capable of binding EC20. In one illustrative example, the folate-radioactive imaging agent

#MTc-EC20. At the time of the interim analysis described in Example 25,

conjugate is
below, 91.3% of all ovarian cancer patients scanned with EC20 had been “positive”
(indicated by having at least one tumor lesion/area that binds EC20) versus 8.7% of patients
that were fully EC20 “negative”.

In one embodiment, a method is provided of assessing whether EC145 is
indicated for the treatment of a patient with one or more ovarian tumors or one or more lung
tumors. The method comprises the steps of visually determining folate receptor status (e.g.,
EC20++, EC20+, or EC20-) in the patient wherein folate receptor status is based on a

measurement of the percentage of evaluated tumors that are folate receptor positive in the

patient, and wherein the EC145 is indicated for the treatment of the patient when the folate
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receptor status of the patient is EC20++. In an illustrative embodiment, EC20++ status
means that the percentage of evaluated tumors in the patient that are folate receptor positive
is about 100%. In other illustrative aspects, EC20++ status means that the percentage of
evaluated tumors in the patient that are folate receptor positive is about 90%, about 80%, or
about 70%. In another aspect, EC20 is a semi-quantitative imaging agent.

In this visual assessment embodiment (visual detection), lesions are evaluated
visually to determine if the patient has a threshold level of functionally active folate receptors
indicative of a clinical benefit to the patient. In one aspect, lesions (i.e., tumors) for analysis
in each patient are selected by a radiologist according to RECIST (v1.0) criteria.
Subsequently, a nuclear medicine physician (i.e. reader) assesses the uptake of the EC20 for
each evaluable target lesion visually, and classifies the uptake as “EC20 positive” (marked
uptake/mild uptake) or “EC20 negative” (no uptake). In one illustrative example the folate-
radioactive imaging agent conjugate is " Tc-EC20. The term “no uptake” means that visual
inspection of the target lesion compared with the nearby tissue indicates that uptake of EC20
in the target lesion and uptake of EC20 in nearby tissue are not distinguishable. The term
“mild uptake” means that visual inspection of the target lesion compared with the nearby
tissue indicates that uptake of EC20 in the target lesion and uptake of EC20 in nearby tissue
are distinguishable. The term “marked uptake” means that visual inspection of the target
lesion compared with the nearby tissue indicates that uptake of EC20 in the target lesion and
uptake of EC20 in nearby tissue are clearly distinguishable.

In this embodiment, lesions can be evaluable or non-evaluable. In one
embodiment,