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BLZ-100 (tozuleristide) is an intraoperative fluorescent imaging agent that selectively detects malignant tissue
and can be used in real time to guide tumor resection. The purpose of this study was to assess the safety,
tolerability, and pharmacokinetics of BLZ-100 and to explore the pharmacodynamics of fluorescence imaging of
skin tumors. In this first-in-human study, BLZ-100 was administered intravenously to 21 adult patients 2 days
before excising known or suspected skin cancers. Doses were 1, 3, 6, 12, and 18 mg, with 3-6 patients/cohort.
Fluorescence imaging was conducted before and up to 48 h after dosing. BLZ-100 was well tolerated. There were
no serious adverse events, deaths, or discontinuations due to adverse events, and no maximum tolerated dose
(MTD) was identified. Headache (n = 2) and nausea (n = 2) were the only BLZ-100 treatment-related adverse
events reported for >1 patient. Median time to maximal serum concentration was <0.5 h. Exposure based on
maximal serum concentrations increased in a greater than dose-proportional manner. For intermediate dose-
levels (3-12 mg), 4 of 5 basal cell carcinomas and 4 of 4 melanomas were considered positive for BLZ-100
fluorescence. BLZ-100 was well tolerated at all dose levels tested and these results support further clinical
testing of this imaging agent in surgical oncology settings. Clinicaltrials.gov: NCT02097875.

1. Introduction

There has been rapid development of fluorescent molecular imaging
of solid tumors for cancer diagnosis and image-guided surgery. Con-
ventional anatomical and molecular imaging technologies such as
magnetic resonance imaging, computed tomography and positron
emission tomography have improved diagnostic accuracy and preoper-
ative surgical planning. However, there are limitations. The spatial and

temporal resolution are not sensitive enough to detect occult nodal tu-
mors, and they require hazardous ionizing radiation. In addition, they
are expensive to operate and require a complex infrastructure. There-
fore, they cannot be applied easily in the surgical view field. In contrast,
fluorescent molecular imaging can provide high spatial resolution and
real-time capabilities and is a more adaptable imaging technology for
tumor detection and image-guided surgery in a theater [1]. Many bio-
markers that are unique to cancer cells including metabolism, hypoxia,
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secreted proteases, and cell proliferation have been characterized and
used to distinguish between normal and cancer tissue.

As an imaging agent, indocyanine green (ICG) has historically been
the most widely used fluorophore in oncogenic image-guided surgery
[1]. When an ICG fluorophore is excited by light, it fluoresces in the
near-infrared range, which is minimally absorbed by water or hemo-
globin, making it well-suited as a non-specific agent for intraoperative
imaging when used with an appropriate detection device. As such, an
indocyanine green fluorophore has traditionally been also frequently
employed in vascular and ophthalmic surgical procedures and for
sentinel lymph node mapping [2].

Like ICG, Methylene blue or 5-Aminolevulinic acid (5-ALA) have
been used for non-targeted optical imaging for many years. Methylene
blue is often used to map sentinel nodes. In 2014, Tummers et al. showed
methylene blue can be used intraoperatively to detect breast cancer via
NIR [3]. Schucht et al. conducted a feasibility study where they used
5-ALA to image highly metabolic brain cancers to aim to achieve com-
plete resection of the tumor [4]. Folate-FITC is the earliest example of
ligand-based tumor imaging to improve intraoperative staging on folate
receptor a-positive ovarian cancer. When the analog of folate was con-
jugated with NIR fluorescent dye, the sensitivity and definitive contrast
was improved to 1 cm beneath the tissue [3].

Blaze Bioscience, Inc. has developed an agent, BLZ-100 (a.k.a.
tozuleristide or Tumor Paint®), which is composed of a modified
chlorotoxin peptide and a covalently attached ICG moiety as a candidate
to provide real-time guidance during surgical tumor resection, for
example in brain or breast cancer surgeries. The natural chlorotoxin
peptide has been shown to bind tumors via a molecular interaction with
protein components of cholesterol-rich lipid rafts, including Annexin A2
and matrix metalloproteinase 2 (MMP2) (reviewed in Ref. [5]). In pre-
clinical imaging studies, BLZ-100 bound selectively to human and ani-
mal tumors with fluorescence signal and contrast being observed [6-8].
BLZ-100 was well-tolerated in definitive toxicology and safety phar-
macology studies in rats and non-human primates [9]. The BLZ-100
Phase 1 clinical development program has included studies in adult
glioma (NCT02234297), pediatric CNS tumors (NCT02462629), and
breast cancer [10] and other solid tumors (NCT02496065). The results
from Phase I adult glioma have been published in 2020 [11].

This report describes the first-in-human initial clinical experience of
BLZ-100 in adult skin cancer patients. This patient population was
chosen because skin cancer is more readily accessible and non-invasive
imaging was possible to aid in pharmacodynamic assessments. The
study was designed to assess the safety, tolerability, and pharmacoki-
netics (PK) of BLZ-100.

2. Materials & methods
2.1. Study design

This was a non-randomized, single-dose, open-label, dose-escala-
tion/expansion study (Dec 2013-Mar 2015). After screening, eligible
patients were sequentially assigned to a BLZ-100 dosing cohort (1, 3, 6,
12, or 18 mg). BLZ-100 was manufactured synthetically and supplied as
sterile, frozen liquid drug product. BLZ-100 was administered by
intravenous infusion in a Phase 1 residential unit (Q-Pharm Pty Ltd,
Herston, QLD, Australia) on Day 1. The first patient in any cohort
received BLZ-100 > 2 h before the other patients. On Day 3, patients
underwent study-specific procedures in the residential unit and then had
their skin lesion(s) removed at a dermatology clinic (Veracity Clinical
Research Pty Ltd, Specialist Connect, Woolloongabba, QLD, Australia).
Follow-up safety visits occurred on Days 5 and 8. Clinical laboratory
assessments (hematology, coagulation, and biochemistry), HIV and
hepatitis serology, and pregnancy and follicle stimulating hormone
(FSH) tests were performed by a central laboratory (Sullivan Nicolaides
Pathology, Taringa, Brisbane, QLD, Australia).

Dose escalation used a 3 + 3 design with a Protocol Steering
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Committee reviewing the results of each dosing cohort. If 1 of the first 3
patients in a cohort had experienced a dose-limiting toxicity (DLT), 3
additional patients were to be treated. If > 33% of the patients experi-
enced a DLT, the dose below that was to be considered the maximum
tolerated dose (MTD). Dose escalation was to continue until the MTD
was determined or the highest dose level was tested. Adverse events
were classified by Medical Dictionary for Regulatory Activities (Med-
DRA) preferred terms, version 17.0. DLTs were defined as any BLZ-100-
related adverse event of >Grade 3 severity (according to National
Cancer Institute’s Common Terminology Criteria for Adverse Events
[NCI CTCAE] version 4.0). Two expansion cohorts of 3 patients each
were enrolled after the dose-escalation phase.

The study was conducted in accordance with the protocol, the
Declaration of Helsinki and its amendments, and the requirements of
national drug and data protection laws and was conducted in accor-
dance with the principles of Good Clinical Practice as outlined in
regulation 12AB(2)(a) of the Australian Therapeutic Goods Regulations
and the National Statement on Ethical Conduct in Research Involving
Humans and any other local guidelines or regulations. The study was
approved by a Human Research Ethics Committee before patients were
recruited and written informed consent was obtained from each
participant or from his/her legally acceptable representative before any
study-related procedures were performed.

2.2. Eligibility

Adult patients with known or suspected non-metastatic basal cell or
squamous cell carcinoma (>10 mm longest diameter) or non-metastatic
melanoma (>6 mm longest diameter) scheduled for excision, without
advanced disease and who agreed to use an effective contraceptive for
30 days after treatment were eligible. Exclusion criteria included: life
expectancy <6 months; Karnofsky Performance Status <70; history of
hypersensitivity or allergic reactions requiring corticosteroids,
epinephrine, and/or hospitalization; asthma (uncontrolled or requiring
oral corticosteroids); clinically significant chronic inflammatory skin
conditions; unstable angina, myocardial infarction, transient ischemic
events, or stroke during 24 weeks before screening; uncontrolled hy-
pertension; QTc prolongation >450 msec; receipt of photosensitizing
drugs during 30 days before screening; HIV, HBV, or HCV positive
serology; protocol-specified laboratory abnormalities; pregnancy;
lactating/breastfeeding; known or suspected sensitivity to study prod-
ucts or excipients; or other conditions which the Investigator thought
would adversely impact the patient or interpretation of study data. Pa-
tients were not to take medication which might have generated near-
infrared fluorescence or take medication that, according to its product
label, might have generated a photochemical reaction.

2.3. Disposition

Twenty-one eligible patients were assigned to dosing cohorts, treated
with BLZ-100 (via 15-min IV infusion), and completed the study. Three
patients were enrolled into each of the 5 pre-specified BLZ-100 dosing
cohorts during the dose-escalation portion of the study (1, 3, 6, 12, and
18 mg). As dose limiting toxicities (DLTs) were not observed, dosing
continued to the highest planned dose (18 mg BLZ-100). Based on the
study emergent pharmacodynamic imaging and safety data, two dose
levels (6 and 12 mg) were chosen for expansion into cohorts of 3 patients
(to 6 patients total in each of these dose levels).

2.4. Objectives

The primary objective was to evaluate the safety and tolerability of
BLZ-100 following a single IV administration. Secondary objectives
were to determine the PK of BLZ-100 and a dose level for Phase 2
studies. Exploratory pharmacodynamic objectives included evaluating
the fluorescent signal from skin tumor lesions and in urine and
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Table 1
Patient and lesion characteristics.
Cohort Cohort Cohort Cohort Cohort All
11mg 23 mg 3 6mg 412mg 518 mg Subjects
BLZ- BLZ- BLZ- BLZ- BLZ- (N=21)
100 (N 100 (N 100 (N 100 (N 100 (N
=3) =3) =6) =6) =3)
Age (years)
Median 53.0 67.0 56.5 53.5 60.0 58.0 (44,
(range): (48,67) (56,72) (45,78) (44,68) (53,80) 80)
Gender, n (%)
Male: 2(66.7) 2(66.7) 3(50.00 2(333) 1(333) 10
(47.6)
Female: 1(333) 1(33.3) 3(50.00 4(66.7) 2(66.7) 11
(52.4)
Weight (kg)
Median 68.4 99.5 80.0 84.4 64.5 83.5
(range): (62.9, (88.6, (55.9, (64.5, (51.1, (51.1,
150.0) 102.9) 133.4) 162.2) 74.9) 162.2)
Cohort Cohort Cohort Cohort Cohort All
1(N= 2(N = 3N = 4 (N = 5N = Lesions
6 3 9 6 5 (N=29)
lesions) lesions) lesions) lesions) lesions)
Final skin cancer diagnosis’, n (%)
BCC: 2(333) 2(66.6) 4(444) O 5 (100) 13
(44.8)
SCC: 2(333) 0 0 0 0 2(6.9)
Melanoma: 0 0 3(33.3) 1(16.7) 0 4 (13.8)
Other*: 2(333) 1(333) 2(222) 5(833) O 10
(34.5)

max = maximum; min = minimum; BCC = basal cell carcinoma; SCC = squa-
mous cell carcinoma.

!Final diagnoses were determined on Day 3 post-excision by histopathology. A
total of 29 lesions from 21 patients were analyzed.

2Unidentified or non-cancerous.

determining the expression of other potential biomarkers of response.

2.5. Pharmacokinetics (PK)

During the dose escalation portion of the study, blood samples were
collected before and 1, 5, 15, 30, and 60 min, and 2, 4, 8, 12, 24, 48, 96,
and 168 h after BLZ-100 infusions. During the expansion portion of the
study, samples were collected before and 1, 5, 15, 30, 60, and 90 min,
and 2, 3, 4, 6, 8, 12, and 24 h after BLZ-100 infusions. Urine samples
were collected at baseline and 04, 4-8, 8-12, 12-24 and 24-48 h after
the end of BLZ-100 infusions.

Serum samples were analyzed for BLZ-100 concentration with a
validated liquid chromatography tandem mass spectrometry (LC-MS/
MS) method at TetraQ (The University of Queensland, Herston, QLD,
Australia). The resulting concentration vs time profiles for each subject
were evaluated by noncompartmental analysis using WinNonlin
Phoenix version 6.3 software (Pharsight Corporation, Cary, NC). The

Table 2
Adverse events considered possibly related to BLZ-100.
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start of BLZ-100 administration was defined as T = 0. Any sample that
was not collected or assayed was treated as missing. Any predose sample
below the level of quantitation was assigned a value of zero; such
samples that occurred after the time of Tp,ax, or between 2 quantifiable
points, were treated as missing. No imputations were performed.

2.6. Pharmacodynamic imaging

Using the Fluobeam® 800 instrument (Fluoptics) with excitation at
750 nm and a long-pass filter (>800 nm), fluorescence image data were
collected in situ from the target lesions during the 48 h after the BLZ-100
infusions. Fluorescence was measured for a 0.5 cm diameter circular
region that included the clinically identified lesion and for five 0.5 cm
diameter circular regions surrounding the lesion. For each time point
(baseline [pre-dose] and 2, 4, 24, and 48 h after administration of BLZ-
100), the amount of fluorescence was recorded for exposure times of 1,
10, 83, 167, 333, 500, and 1000 msec. The mean gray value for each of
the 6 selected areas was measured using Image J software (http://i
magej.nih.gov/ij/, accessed January 03, 2016). The average mean
gray value for the 5 peri-lesional regions was used for comparisons and
the ratio of lesional/peri-lesional signals were summarized qualitatively
(“Was fluorescence signal higher in lesion than in peri-lesional region at
various times after BLZ-100 dosing?” “Yes” or “No”).

2.7. Pathology correlations

Excised skin lesions were formalin fixed and examined using stan-
dard histopathology techniques. Clinical identification of the lesion was
used to guide both pathology and image analysis.

2.8. Data management

Data management and statistical analyses were performed by Asia
Pacific INC Research (Oakleigh, VIC, Australia). Results were summa-
rized using descriptive statistics. Up to 30 patients were planned for
enrollment, depending on the number of patients per cohort.

3. Results
3.1. Safety

The study population (Table 1) was older adults (median age of 58.0
and a range from 44 to 80 years) with clinically suspicious skin lesions/
tumors. Baseline demographics (i.e., height, weight) were generally
similar across the five cohorts. Approximately half the subjects were
female (52.4%), and all were Caucasians. Twenty-eight treatment
emergent adverse events were reported in 13 of the 21 subjects during
the 7-day safety observation period. Adverse events occurring in more
than 1 subject include procedural pain (n = 5/21, 24%), nausea (n = 3/

Cohort 1 Cohort 2 Cohort 3 Cohort 4 Cohort 5 All Subjects (N =
1 mg BLZ-100 (N 3 mg BLZ-100 (N 6 mg BLZ-100 (N 12 mg BLZ-100 (N 18 mg BLZ-100 (N 21) n (%)
=3)n (%) =3)n (%) =6)n (%) =6)n (%) =3)n (%)
Subjects with at least one AE considered 3 (100) 0 (0.0) 1 (16.7) 0 (0) 1(33.3) 5 (23.8)
possibly related to BLZ-100
Headache 0(0.0) 0(0.0) 1(16.7) 0(0.0) 1(33.3) 2(9.5)
Nausea 0 (0.0) 0 (0.0) 1(16.7) 0 (0.0) 1(33.3) 2(9.5)
Abdominal pain 1(33.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.8)
Abdominal pain upper 1(33.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.8)
Dysgeusia 1(33.3) 0 (0.0) 0 (0.0) 0 (0.0) 0 (0.0) 1(4.8)
Frequent bowel movements 1(33.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.8)
Pruritus 1(33.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(4.8)

This table presents the number of subjects with an adverse event considered possibly related to BLZ-100 and the percentage of total subjects. Percentages are based on
the total number of subjects. Events are presented by decreasing incidence in the “All Subjects” column.
Adverse events are coded according to Medical Dictionary for Medical Activities (MedDRA) Version 17.1 system organ class and preferred terms.
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Fig. 1. Mean (SD) Serum BLZ-100 Concentration vs Time Profiles after a Single

IV Infusion of BLZ-100.

Table 3

Pharmacokinetic parameters after a single IV infusion of BLZ-100.
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21, 14%), dizziness (n = 2), headache, (n = 2) and muscle stiffness (n =
2). One case of procedural pain reached Grade 3 level, was unrelated to
BLZ-100 and occurred during the dose expansion in a subject with a
relatively large lesion (25 x 20 mm) on their forearm.

Adverse events considered possibly related to BLZ-100 administra-
tion were reported in 5 subjects (24%) and all were grade 1 (Table 2).
The two most common BLZ-10 related adverse events were headache (n
= 2) and nausea (n = 2), reported by 1 subject at 6 mg and another at 18
mg dose levels. Other adverse events possibly related to BLZ-100 were
abdominal pain, dysgeusia, frequent bowel movements, pruritus, and
upper abdominal pain, all occurring in subjects at the 1 mg dose level.
No treatment-emergent or clinically significant abnormal hematology or
lab measures were observed. Subjects were frequently monitored after
dosing for changes in vital signs, including heart rate, blood pressure
and ECGs. BLZ-100 treatment had no effect on these parameters during
the study period.

3.2. PK

After a single 15-min IV infusion of BLZ-100, mean BLZ-100 serum
concentrations were measurable until 1 h after dosing at the 1 and 3 mg
dose levels, and until 2, 4, and 8 h after dosing at the 6, 12, and 18 mg
dose levels, respectively (Fig. 1).

Cohort 1

Cohort 2

Cohort 3

Cohort 4 Cohort 5

1 mg BLZ-100 (N = 3)

3 mg BLZ-100 (N = 3)

6 mg BLZ-100 (N = 6)

12 mg BLZ-100 (N = 6) 18 mg BLZ-100 (N = 3)

Parameter, units n Mean SD n? Mean SD n Mean SD n Mean SD n Mean SD
t1,2, hours 0 NE - 1 0.33 - 6 0.36 0.07 6 0.50 0.12 2 1.75 -
CL, mL/hour 0 NE - 1 10800 - 6 12100 4460 6 8830 3060 2 5260 -
Vss, mL 0 NE - 1 4770 - 6 5710 1530 6 4740 1100 2 6110 -
Crnax, Ng/mL 3 95.5 29.7 3 315 89.5 6 783 208 6 1900 529 3 3830 1230
Tast, hours 3 1.00 0.00 3 1.34 0.57 6 217 0.41 6 3.34 0.82 3 8.02 3.98
AUCy.t, hr*ng/mL 0 NE - 3 184 77.5 6 548 197 6 1470 450 3 4430 1790

a. n = number of subjects for whom data were sufficient for estimation of each parameter. AUC.. = area under the curve from 0 to the last measurable time point; CL =
apparent clearance; Cyax = maximum observed concentration; NE = not estimable; SD = standard deviation; t;,» = half-life based on the terminal portion of the
concentration vs time curve; Ty, = time of the last observed measurable concentration; Vss = apparent steady-state volume of distribution.

Fig. 2. NIR imaging of a basal cell carci-
noma from the 3 mg cohort (top row) and an
amelanotic melanoma in situ from the 6 mg
cohort (bottom row). (A, D) Clinical photo-
graphs. The image in panel A was adjusted
for color balance and brightness. (B, E) NIR
images taken before BLZ-100 administra-
tion. The arrows are paper pointers with
fluorescing pigment indicating the clinically
identified lesion. (C, F) NIR images (500
msec exposures) acquired 2 h after dosing
with BLZ-100. (For interpretation of the
references to color in this figure legend, the
reader is referred to the Web version of this
article.)
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Table 4
Pharmacodynamics summary for 3-12 mg BLZ-100 dose cohorts.
Subject  Lesion Dose Pathology of BLZ-100 Kinetics —
No. (mg) formalin-fixed uptake Contrast
samples in lesion  observed:
Day of  Day
dosing after
dosing
R201 1 3 BCC Yes Yes Yes
R202 1 3 Scar; no residual No - -
viable lesion
identified
R203 1 3 BCC Yes Yes Yes
R301 1 6 BCC Yes Yes No
2 Minor scar + Yes Yes No
upper dermal
lymphocytic
infiltration
R302 1 6 BCC No - -
R303¢ 1 6 BCC Yes Yes Yes
2 BCC Yes Yes No
R304 1 6 Melanoma in situ Yes Yes Yes
R305 1 6 Melanoma in situ Yes No Yes
R306 1 6 Melanoma in situ Yes Yes No
R401 1 12 Multifocal No - -
lichenoid solar
keratosis
R402 1 12 No dysplasia, Yes Yes Yes
tumor, or other
specific lesion
identified
R403 1 12 Dermal scar; Yes Yes Yes
mild junctional
melanocytic
atypia
R404 1 12 No residual No - -
melanoma
identified
R405 1 12 No residual Yes Yes Yes
melanoma;
incidental solar
keratosis; large
cell acanthoma
present
R406 1 12 Biopsy site and Yes Yes Yes
residual
melanoma in situ
(level 1)

The 1 mg dose level had too few post dose data points to estimate
pharmacokinetic parameters. Mean half-life (t; ») was consistent in the
3 and 6 mg dose cohorts (0.33 and 0.36 h, respectively), but had longer
observed values in the 12 and 18 mg cohorts (0.50 and 1.75 h, respec-
tively). This corresponded to a decrease in clearance (CL) at the 12 and
18 mg dose levels relative to the 3 and 6 mg dose levels. The steady-state
volume of distribution (Vg) did not appear to change substantially with
dose. Exposure based on maximum observed concentration (Cpay) and
area under the plasma concentration vs time curve from O to the last
measurable time point (AUCp.) increased in a greater than dose-
proportional manner. PK parameters are summarized in Table 3.

3.3. Tumor imaging

Fluorescence image data were collected in situ at several time points
during the 48 h after the BLZ-100 infusions using a Fluobeam® 800
imaging device. Examples of imaging results from two patients, one with
basal cell carcinoma treated at 3 mg and another with amelanotic
melanoma in situ in the 6 mg BLZ-100 cohort, are provided in Fig. 2.
Fluorescence was clearly visible in the lesions at 2 h after the BLZ-100
infusion.

Fluorescence imaging data were available for 29 known or suspected
skin cancer lesions from 21 patients (Table 1). Disease status of the
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lesions was confirmed after excision on Day 3 by histopathology. The
lesional and peri-lesional fluorescence signals increased with the
increased dose. Likewise, the duration of fluorescence signal appears to
last longer with the higher BLZ-100 doses. The image analysis was able
to illustrate this trend and to also identify lesions that preferentially
accumulated BLZ-100. Signals in the 1 mg cohort were generally low
and resulted in no obvious contrast between lesional and peri-lesional
skin. In the 18 mg cohort, signal from the surrounding skin had
increased such that discriminating the target lesion from peri-lesional
skin was difficult, although contrast was noted in 2 of 5 lesions (both
BCC) in this cohort. For intermediate doses (3-12 mg), 5 of 6 basal cell
carcinomas were highlighted by fluorescence at 1 or more time points
after the infusion of BLZ-100, as were 4 of 4 melanomas, and 4 of 7 other
lesions (including 1 with actinic keratosis and 1 nevus with melanocytic
atypia) (Table 4).

4. Discussion

Fluorescence-guided surgery is a tremendously active field of
investigation, and a variety of imaging agents have reached clinical
investigation stages in the past few years. Strategies include targeting
with antibodies to known tumor antigens such as EGFR or CEA, tar-
geting with peptides such as cRGD or small molecules such as folate that
interact with tumor antigens or tumor vasculature, creating cleavable
constructs that are activated by proteases within the tumor milieu,
creating pH-sensitive constructs that are activated in the low pH envi-
ronment of the tumor, metabolic labeling with 5-ALA, as well as
continued study of non-targeted agents that accumulate in tumor tissue
due to the enhanced permeability and retention (EPR) effect (reviewed
in Refs. [12-14]). Indications with high unmet need, such as head and
neck cancer and brain tumors, have received particularly intense
attention (reviewed in Refs. [15-17]). Factors that will influence clinical
utility include safety, dose schedule, and specificity for a given tumor
type.

This study was the initial clinical experience with BLZ-100, an
investigational tumor targeting imaging agent. BLZ-100 was well
tolerated in this study; no maximum tolerated dose (MTD) was identi-
fied and dosing continued to 18 mg, the highest planned dose. Headache
(n = 2) and nausea (n = 2) were the only BLZ-100 treatment-related
adverse events reported for more than one patient. Other adverse events,
such as abdominal pain and pruritis, were considered possibly related to
BLZ-100 but were reported only once in this study and at the lowest dose
tested, suggesting these adverse events were probably not related to
BLZ-100 dosing. It is worth noting that administration of BLZ-100 was
not associated with immediate infusion like reactions, such as those seen
with some fluorescence imaging agents under development for onco-
logic surgical applications [18].

Exposure to BLZ-100 based on Cp,ox and AUCy.; appeared to increase
in a greater than dose-proportional manner, potentially due to decreased
clearance at the higher dose levels. However, the observed differences in
PK parameters may be due, in part, to a more complete characterization
of the PK profiles at the higher dose levels. As these results were based
on <6 patients for each cohort, dose-related differences should be
interpreted with caution.

Imaging of the benign and malignant skin neoplasms appeared to be
dose related. In the 1 mg BLZ-100 cohort, the signal was generally low,
at or near the level of detection of the imaging device, making visual
assessments of contrast difficult and suggesting that the 1 mg dose may
be too low for effective imaging. Further, both histopathologically
confirmed squamous cell carcinomas were in the 1 mg cohort, such that
the potential for BLZ-100 to highlight this tumor type is unclear and
should be studied further at higher doses. In the 18 mg BLZ-100 cohort,
the background signal from the surrounding skin had increased such
that discriminating tumor and peritumoral tissue was difficult. The
pharmacokinetic exposure at the 18 mg was also 3 times the next lowest
dose of 12 mg, which likely contributed to the higher background seen at
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18 mg. There were also cases of the target lesion displaying no fluo-
rescent contrast because no tumor at all was found by histopathology.
The small sample size and use of several dose levels in this study pre-
cludes drawing meaningful conclusions as to the accuracy of BLZ-100 to
identify skin tumors; however, the data suggest there is sufficient po-
tential for this approach to warrant further study. In particular for skin
cancer applications, it would be useful to further study doses between 3
and 12 mg, simplify the drug administration to an IV bolus (currently
being tested in other clinical trials with BLZ-100), consider imaging
sooner than 2 h post dose, and explore imaging devices more specific to
the optical properties of BLZ-100.

The results of this study support the safety of BLZ-100 at doses up to
18 mg after a 15-min IV infusion. The half-life appears to be 20-30 min
and fluorescence imaging is feasible within a few hours of dosing at
doses between 3 and 12 mg. The ability to serially image the cutaneous
lesions provided data regarding signal and contrast durability. These
data were important in the design of subsequent clinical trials with BLZ-
100, which demonstrated efficacy with dosing the day before or day of
surgery in CNS [11] or non-CNS [10] tumors. A Phase II/III study in
pediatric CNS tumors is ongoing.
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