
PURPOSE / OBJECTIVE(s) RESULTS

The number of cancer patients undergoing radiotherapy (RT) is rapidly
increasing due to the progress of radiation delivery techniques (1,2).
Yet, RT advancement is limited, due to potential toxicity to
surrounding healthy tissues, highlighting a need to develop new
strategies to improve RT tumor selectivity. NBTXR3, composed of
otherwise inert hafnium oxide nanoparticles, was designed to
effectively augment the effect of ionizing radiation, to increase tumor
cell killing through a direct physical mechanism of action. Recent data
also suggest NBTXR3 may increase immunogenic cell death (3-7). This
is of particular importance given most patients with
recurrent/metastatic head and neck squamous cell carcinoma
(HNSCC) demonstrate innate (primary) resistance to checkpoint
inhibition (i.e., anti-PD-1/PD-L1 therapy) (8). Thus, we hypothesize
that intra-tumoral injection of NBTXR3, followed by RT may be a
powerful means to convert the local immune microenvironment from
a “cold” phenotype to a “hot” phenotype, which will increase the
number of patients that respond to checkpoint inhibition. NBTXR3
may therefore promote a systemic anti-tumor response to local RT
treatment, the abscopal effect.
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IHC analyses revealed that, NBTXR3 activated by RT increased the number of CD3+ and CD8+ T lymphocytes in the tumors while
decreasing the number of FOXP3+ (Treg) cells in the tumors. Macrophage cell numbers remained relatively constant.
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Mice were sacrificed 3 days after the last fraction of irradiation and tumors (treated and
untreated) excised for IHC analyses (4 mice/group, 3 slices/tumor). CD4+, CD8+ T cell
lymphocyte infiltrates in treated (left panel) and untreated (right panel) tumors were
analyzed. Bar represents the median. *, p<0.05; **p<0.01, Kruskal-Wallis.

Mice were injected in both flanks with 344SQ_R cells (murine lung carcinoma, resistant to
anti-PD1). NBTXR3 was administered by intratumoral injection (25% of baseline tumor
volume). Anti-PD1 (200μg) was delivered by i.p. injection at Day -2, 1, 4, 7, 12, 14, and 21
(8 mice per group). Tumor growth was followed, and animals sacrificed when tumors
reached 800mm3. Left, middle: Mean tumor volume ± SEM. Right: Survival percentage.

Mice were injected in both flanks with CT26 cells murine colon carcinoma cells (2
independent experiments; 12-14 mice/group). An intratumoral injection of NBTXR3 (or
vehicle) was performed in right flank tumors, followed by RT (3x4Gy). Tumor growth
was followed, and animals sacrificed when tumors reached 800mm3.

*Note: Dose enhancement determined by Monte 
Carlo simulation (CEA Saclay, France)
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Radiotherapy Radiotherapy with NBTXR3

First-in-class radio-enhancer:

• Inert unless exposed to 
radiotherapy

• Not metabolized by the liver

• Can be administered regardless of 
liver and renal function

• Administered via single 
intratumoral injection prior to RT

• Received CE Mark (EU) approval for 
soft tissue sarcoma

• Ongoing development in several 
solid tumors

• NBTXR3 induces an abscopal effect in mice, with CD8+ T 
cell recruitment to both irradiated and non-irradiated 
tumors

• NBTXR3 treatment in mice restored sensitivity to anti-
PD-1 in previously resistant tumors

• The anti-tumor immune response in patients with STS is 
modulated by NBTXR3

• NBTXR3 may represent a valuable option to convert 
immunologically “cold” tumors into “hot” ones, 
rendering them responsive to checkpoint inhibition

Phase I, open-label,
non-randomized,
single arm study
evaluating safety
and feasibility of a
single intratumoral
injection of NBTXR3
followed by Intensity
Modulated
Radiation Therapy
(IMRT) in elderly and
frail patients with
locally advanced
HNSCC not eligible
for cisplatin or
intolerant to
cetuximab
[NCT01946867]. We
are investigating
NBTXR3 combined
with anti-PD-1
[NCT03589339].

NBTXR3 in HNSCC Patients

NBTXR3 in Patients with Soft Tissue Sarcoma

Number of patients analyzed: RT alone (grey): 25-28 patients; NBTXR3 activated by RT (blue): 18-23 patients.

Phase III, randomized, two-arm study evaluating the efficacy of NBTXR3
activated by RT, compared to RT alone, in patients with soft tissue sarcoma
(STS) of the extremity or trunk wall [NCT02379845] (6). In both arms, pre-
treatment biopsies and post-treatment tumor resections were analyzed by
IHC to evaluate CD3+ (T cells), CD8+ (cytotoxic T cells), CD68+ (macrophages)
and FOXP3+ (Treg) infiltrate densities.
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