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Purpose: To determine the recommended dose, tox-
icity profile, and pharmacokinetics of a novel borona-
ted porphyrin (BOPP) for photodynamic therapy (PDT)
of intracranial tumors.

Patients and Methods: BOPP was administered
alone in increasing doses (0.25, 0.5, 1.0, 2.0, 4.0, or
8.0 mg/kg) preoperatively in patients with intracranial
tumors undergoing postresection PDT until dose-limit-
ing toxicity (DLT) was observed.

Results: Twenty-nine assessable patients with intra-
cranial tumors received BOPP intravenously 24 hours
before surgery. The recommended dose was 4 mg/kg.
Dose escalation was limited by thrombocytopenia. The

most common nonhematologic toxicity was skin photo-
sensitivity. Pharmacokinetic parameters showed in-
creased area under the plasma concentration-time
curve and maximum concentration with increased
dose. Tumor BOPP concentrations also increased with
increased dose.

Conclusion: BOPP at a dose of 4 mg/kg was well
tolerated. DLT was thrombocytopenia, and photosensi-
tivity was the only other toxicity of note. The efficacy of
PDT using BOPP requires further exploration.
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PRIMARY CEREBRAL tumors are responsible for ap-
proximately 2% of all cancer deaths, with about

13,000 persons dying each year in the United States.1 The
majority of these deaths are caused by high-grade gliomas,
including glioblastoma multiforme (GBM) and anaplastic
astrocytoma.2 Current treatment of these tumors may in-
clude surgical resection,3 postoperative whole-brain irradi-
ation,4 and adjuvant chemotherapy.5 Improvements in pro-
gression-free survival and overall survival have not been
achieved, most commonly, because of inadequate local
control of disease.6 Testing of novel local therapies is
warranted in an attempt to improve local disease control and
provide survival benefit.

Photodynamic therapy (PDT) has been extensively investi-
gated in laboratory studies and has been used in clinical trials
to treat a variety of tumors, including those of the esophagus,
bladder, skin, lung, and brain, as well as nonmalignant condi-
tions such as age-related macular degeneration of the eye and
actinic keratoses of the skin.6 PDT combines a photosensitiz-
ing drug and activating light, resulting in oxidative damage to
tissues in which the drug is localized.6

The most extensively studied photosensitizer in onco-
logic indications is hematoporphyrin derivative (HpD) or its
more purified form, Photofrin (QLT Phototherapeutics Inc,
Canada).6-9 We have previously reported a large series of
patients (n5 160) treated with HpD, which resulted in a
favorable median survival time for patients with newly
diagnosed GBM of 26 months, with a 30% 2-year survival
rate.6,8 The median survival time of the patients with
recurrent GBM was 9 months. No serious complications
from the therapy were observed nor did there seem to be an

increase in surgical- or radiation-related complications in
this or other reported studies.6-9

Despite these promising results, PDT may be optimized
by the use of more tumor selective and photoactive sensi-
tizers. We previously identified a novel water-soluble am-
phiphilic boronated porphyrin (BOPP) as an excellent
candidate for PDT studies.10-12 BOPP has highly selective
tumor uptake in xenograft models of glioma, is relatively
nontoxic, and is identified in tumor cells infiltrating normal
brain at a distance from the tumor mass.10,11 BOPP is also
a potent photosensitizer requiring significantly less light
energy to mediate tumor kill than HpD.12 Finally, BOPP
localizes predominantly in tumor cell mitochondria, which
are proposed to be the major site of phototoxic damage.10-13

This first in-man study investigated the toxicity of BOPP
in patients with cerebral tumors and identified the dose-
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