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• Disease background: Glioblastoma (GBM) is the most common and aggressive form of primary brain cancer
with a 5-year survival rate of only 5% [1] with marginal improvements in this statistic over the last two decades.
This is due to its incredible invasiveness defying the efforts of surgical resection and radiotherapy, molecular
heterogeneity and inclination to acquiring resistance to standard of care chemotherapies such as
Temozolomide (TMZ).

• Unmet need: Blood-brain barrier (BBB) permeable agents effective against TMZ-resistant GBMs (i.e. recurrent
GBM, MGMT unmethylated GBM) are desperately needed.

• Proposed solution: Lantern Pharma is advancing LP-184, a novel DNA damaging agent belonging to the
acylfulvene (AF) class, as a potent therapeutic option for GBM, currently in preclinical development.
FDA has granted orphan drug designation for the use of LP-184 in the treatment of malignant glioma.

Objectives
• Establish the therapeutic efficacy of LP-184 in GBM using in vitro and in vivo models

• Determine the in vivo bioavailability of intravenously administered LP-184 in brain tissue

• Identify clinically relevant genomic correlates associated with sensitivity to LP-184 in silico
Key findings and future directions

LP-184 treatment showed near complete tumor regression in 
subcutaneous GBM xenograft models

Key findings
• LP-184 exhibits nanomolar potency in vitro in GBM cell lines and neurospheres.
• Subcutaneous GBM xenografts treated with LP-184 showed rapid and near complete tumor regression with

durable responses after 2 treatment cycles
• Orthotopic xenografts treated with LP-184 showed statistically significant survival benefit after a single

treatment cycle.
• LP-184 crosses the blood brain barrier (BBB) with a total brain: plasma ratio of 0.11.
• LP-184 is predicted to be agnostic to MGMT methylation status, usually associated with resistance to TMZ in

GBM with unmethylated MGMT.
• A set of 76 NER genes were determined to have below average expression in ~50% of 173 TCGA samples for

which transcriptomic data were available.

Future directions
• Determine whether LP-184 is synergistic in combination with radiation and/or TMZ
• Identify NER components with which LP-184 can be synthetically lethal including LP-84 combination testing

with the ERCC3 inhibitor Spironolactone

LP-184 treatment showed survival benefit in 
intracranial GBM xenograft models

Hypothesis & Rationale

LP-184 CNS bioavailability and pharmacokinetics in vivo
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• We hypothesize that LP-184 may be a potent therapeutic as a single agent for GBMs expressing elevated PTGR1.

• The rationale for this is that the activity of LP-184 is dependent upon the expression of Prostaglandin Reductase 1
(PTGR1). LP-184 is expected to be transformed into its bioactive form by the oxidoreductase activity of PTGR1 [2].

• PTGR1 levels, essential for LP-184 activity, are elevated in aggressive GBM relative to other brain tumor subtypes and
non-tumor normal brain tissue.

GBM cell line Genetic background

LN-18 Unmethylated MGMT 
promoter

U251 PTEN/ TP53 mutation

U87
PTEN/ NF1 mutation, 
hypermethylated 
MGMT promoter

612 PTEN/CTNNB1 
mutation

M1123 EGFRvIII

GBM1B EGFR wt/ TP53 wt

Mayo39 PTEN mutant

• Colored triangles
signify days of
intravenous dosing
with 4 mg/kg LP-184 or
vehicle control

• Tumor Growth
Inhibition (TGI) by LP-
184 was 107% for
both the M1123 and
U87 models

• 3/10 LP-184 treated
U87 tumor bearing
mice were entirely
tumor-free from day
38 onwards until study
termination

• 3/4 LP-184 treated
M1123 tumor bearing
mice were entirely
tumor-free from day
29 onwards until study
termination.

LP-184, a novel alkylating agent, is effective in Glioblastoma 

• LP-184 exhibits nanomolar potency (30 – 400 nM) against widely used GBM cell lines (LN-18, U251, U87) and
neurospheres (612, M1123, GBM1B, Mayo39) in vitro. In general, LP-184 appears to be 300 – 10,000 times more potent
than Temozolomide (TMZ) in vitro

Physical evaluation
of tumor volume in
representative
animals displays
clear tumor growth
inhibition in LP-
184 treated
M1123 xenograft
tumors
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BBB quantification 
parameter Assay/ system LP-184 TMZ

BBB permeability 
probability score

admetSAR2 
in silico 0.9694 0.9879

Apparent permeability 
after 30 minutes

Neuromics BBB 
3D assay in vitro 1.53E-04 cm/s 1.72E-04 cm/s 

Brain: plasma ratio SCID mice in vivo 0.11 0.11 – 0.29

Measured 
Analyte & 

Dose
Matrix Dosing 

Route

Pharmacokinetic Data Brain / 
Plasma 
RatioCmax (nmol/g) Tmax

(h) T1/2 (h) AUC0-t
(nmol.h/ml)

LP-184
4 mg/kg

Plasma
IV

6.76 ± 0.209 0.0833 0.22 2.48 ± 0.0704
0.112

Brain 0.833 ± 0.0919 0.0833 - 0.277 ± 0.0305

Based on a
machine
learning derived
LP-184-specific
response
signature, PTEN
mutant clinical
GBMs are
predicted to be
highly sensitive
to LP-184
among the top
5 most frequent
gene mutations
within GBM
TCGA records
(N = 292)

M1123 subcutaneous GBM xenograft model

LP-184 BBB permeability is comparable to TMZ and brain Cmax achieved (equivalent to 
~800 nM) after a single i.v. infusion is greater than IC50 for sensitive GBM cell models.

• Dosing regimen consisted of one cycle of four every other day doses
of 4 mg/kg LP-184 as intravenous injection

• Log –rank (Mantel Cox) test for survival was performed for M1123 (p
< 0.0098) and U87 (p < 0.0001)

• Median survival in days is shown at the intersection of each group
with the dotted red line

M1123 dosing days 8, 10, 12, 15

Day 19 LP-184Day 19 control

** 

N=4 per group

U87 dosing days 17, 19, 21, 24

** p < 0.01
Day 28 LP-184Day 28 control

Clinical GBMs
with low
expression of
the NER genes
ERCC3/6 are
predicted to be
more sensitive
to LP-184
relative to those
with high
expression
across
evaluable GBM
TCGA records
(N = 173)

N=3 per group

** 
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• Being an acylfulvene,
LP-184 is believed to
create DNA adducts
at N3 of adenine
base [3] whereas
TMZ methylates O6
of guanine base [4].
MGMT removes the
primary TMZ-
induced cytotoxic
lesion, O6-
methylguanine but
not LP-184-induced
DNA alkylation.

• LP-184-induced DNA
damage is repaired
preferentially via
nucleotide excision
repair (NER).


