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Toxicology study results in NHP validated improved PK and safety profile of CAPTN-3 masking design, revealing an 
extended therapeutic window 
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Figure 2: CAPTN-3 trispecific Abs (CD3xTAAxNKG2A) mitigate major immune evasion mechanisms in solid tumors. 

Figure 1: CAPTN-3 platform unique structure and related advantages (A). The structure utilizes Plug & Play capabilities to accommodate a wide range of 
candidates on the platform (B).    

Dissociated biopsies/resections from neoadjuvant-treated patients (HNSCC: PD1 or PD1/chemo; Bladder: 
Enfortumab vedotin/pembrolizumab) were treated with CAPTN-3 antibodies and cancer cell apptosis was analyzed 
by Incocyte, 9-replicates. A fresh biopsy derived from NSCLC patient who progressed on 
Carboplatin/Alimta/Nivolumab Neo-adjuvant  treatment was cultured as 250um slices, treated for 96hr, fixed, and 
H&E slides were blindly scored for anti-cancer response. Imaging analyses of these samples consisted of 17 
fluorescent-conjugated antibodies through single-round staining and analyses performed through QuPath, SciMap, 
and Python computer languages. Interaction and neighborhood analyses were also performed using Python and 
SciMap, allowing for measurements of both physical distances (mm) between any two cell lineages as well as 
proportion of the total interactions. Cynomolgus monkeys (2M/2F) received weekly intravenous infusions of IM1240 
with sequential dose escalation (0.1, 0.3, 1, 3, 6, and 10 mg/kg). To validate cap advantages 1M/1F received IM1222 
(0.001, 0.003, 0.01, 0.03, 0.1, 0.3mg/kg) and tested for PK, cytokine release and blood immunophenotyping 
(including activation markers) at each dose.

• IM1240 promoted TLS formation and reduced intratumoral Treg accumulation in NSCLC PDEs, indicating 

enhanced local anti-tumor immunity and profound contribution of the NKG2A arm.

• IM1240 induced apoptosis of PD1-resistant patient-derived biopsies from HNSCC metastatic LN and Bladder 

cancer patients. Functional CD3 and NKG2A arms were both required for activity. 

• In NHPs studies, IM1240 demonstrated a markedly improved PK and safety profile compared to the non-

capped variant IM1222. 

• The capping strategy of IM1240 effectively mitigated peripheral T-cell activation and prevented systemic 

cytokine release syndrome (CRS) while enabling higher systemic exposure, slower clearance, and prolonged 

half-life. 

• Together, these findings, along with exposure exceeding efficacious levels observed in vivo, support an 

expanded therapeutic index and validate the CAPTN-3 masking strategy and advancement towards FIH 

clinical study of IM1240. The essential role of the NKG2A arm in IM1240-mediated anti-cancer immunity 

further strengthens CAPTN-3’s differentiation and clinical potential.

• Engagement of the tumor cells with either T cells or NK cells by CAPTN-3 compounds creates an immune 
synapse with enhanced anti-tumor activity. Activation of effector CD4/CD8 T-cells is achieved via CD3 binding, 
bypassing immune evasion mechanisms such as loss of antigen-presenting complex (Fig. 2). 

• CAPTN-3 induced engagement of cancer cells with NKG2A-expressing immune subsets such as the NKG2A+CD8+ 

T-cells and NKG2A+2 T-cells, triggers activation through the CD3, accompanied by the interference of the 
HLAE-NKG2A checkpoint axis, leading to effective anti-tumor response (EACR 2025). 

❖ IM1240 leads to apoptosis of PD1-resistant patient-derived biopsies
      Significant contribution of the NKG2A arm

• CAPTN-3 is a novel platform of masked tri-specific antibodies, which uniquely unleashes both T and NK cell 
activity in the tumor microenvironment (TME). This may address the variability between tumors and, therefore, 
enhance the rate of response. 

• The capping technology is designed to further expand the therapeutic window by minimizing CD3 binding in 
circulation. This approach aims to improve safety by reducing peripheral T-cell activation and cytokine release, 
while also enhancing the pharmacokinetic (PK) profile by avoiding the CD3-mediated sink effect. 

• To further extend product half-life, human serum albumin is included in the cap design. The cap is cleaved by 
TME-specific proteases, restricting activation to the TME. 

• Our platform targets an emerging inhibitory checkpoint axis, HLA-E/NKG2A, which plays a key role in suppressing 
NK cells and highly cytotoxic T cells within the tumor microenvironment, especially following treatment.

Figure 3: IM1240 induced tumor cell apoptosis in 6 HNSCC (metastatic LN) (A) and 1 bladder cancer pts (B). Dissociated biopsies/resections from 
neoadjuvant-treated patients (HNSCC: aPD1 or aPD1/chemo; Bladder: Enfortumab vedotin/pembro) were analyzed by Incocyte, 9-replicates. Y axis: 
arbitrary units (fold change). A combination of the CD3 and NKG2A arms elicited emergent activity, whereas loss of each arm function resulted in 
diminished effect (A, B). 

Figure 6: Plasma concentration-time analysis in non-human primates (NHPs) showed markedly extended systemic exposure of masked IM1240 (capped 
CD3x5T4xNKG2A versus unmasked IM1222 and prolonged half life following dosing at 0.1 mg/kg (A). Rapid clearance of IM1222 (non-capped 
CD3x5T4xNKG2A) minimizes cleaved IM1240 accumulation and in turn minimizes risk of on-target healthy tissue toxicities and CRS. Cytokine-release analysis 
revealed minimal IL-6 and TNF-α induction with IM1240 at 10 mg/kg, whereas IM1222 induced robust cytokine release at just 0.03 mg/kg dose, supporting an 
improved safety profile conferred by the masking technology (B). 

❖ The masking technology extends half-life, increases exposure, and 
improves cytokine-release safety profile in NHP nGLP Toxicology

B       Enfortumab vedotin/pembro Resistant    
Bladder Cancer (n=1)

Plasma concentrations

IM1240 demonstrates dose-proportional pharmacokinetics and a broad therapeutic window

❖ IM1240 induces mature TLS and favorably remodels the tumor immune 
microenvironment compared with IM1340, NKG2A loss-of-function variant

Figure 7. IM1240 demonstrated linear, dose-proportional 
pharmacokinetics in NHPs, with systemic exposure (AUC₀–168h) and Cmax 
strongly correlating with dose (AUC: R² = 0.9905; Cmax: R² = 0.9982). 
Exposure associated with tumor regression and with minimal effective 
dose in mouse model remained well below tolerated  levels in NHPs, 
supporting a broad therapeutic window (A). The PK profile of blood 
concentration versus time following repeated dosing of IM1240 suggests 
a dose-dependent profile with accumulation. Red bullets indicate 
concentrations measured one week after administration (B).
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• Here we demonstrate the crucial role of the NKG2A arm through new ex-vivo efficacy results in multiple 
aPD1/chemo-resistant patient-derived models (HNSCC, Bladder) and spatial analysis of the immune 
reorganization in NSCLC patient-derived explants.

• Additionally, we present data from Dose Range Finding non-GLP toxicology study in Non-Human Primates 
(NHPs) of IM1240 (capped-CD3x5T4xNKG2A), demonstrating favorable PK and safety profile compared to the 
non-capped variant, IM1222. 

A     Neo.Adj. chemo+PD1 resistant metastatic 
lymph node HNSCC (n=6)

0 6 12 18 24 30 36 42 48

0

1

2

3

4

5

Hours

A
p

o
p

to
s

is
 i

n
d

e
x

Media

IM1242 [100nM]

IM1340 [100nM]

IM1240 [100nM]

Neo. Adj. Chemo+IO - Resistant HNSCC (n=6)

IM1242 non-cleavable cap 100nM

IM1340  NKG2A mutated 100nM

IM1240 capped CD3X5T4XNKG2A 100nM

Medium

(NKG2A)

B  IM1240 Promotes mature tertiary lymphoid structures (TLS) formation, increases CD8 T cells and NK Cells, and reduces 

Tregs and tumor cells - Significant contribution of the NKG2A arm

B       Serum cytokine levelsA

A

Figure 5: IM1240-induced suppression of 5T4+ NSCLC PDE (A), and induction of immune structures known as a hallmark of effective anti-tumor immune 
response and favorable prognosis (B): Contribution of the NKG2A arm. A fresh biopsy derived from NSCLC patient who progressed on PD1/chemotherapy 
was cultured as 250um slices, treated for 96hr, fixed, and H&E slides were blindly scored for anti cancer response using proprietary artificial intelligence 
algorithm (cResponse) (A). Further tissue profiling analyses (Orion mIF Imaging, spatial and proximity analyses) demonstrated that treatment with IM1240, as 
opposed to NKG2A loss of function variant IM1340, induced pronounced immune cell reorganization within the tissue hallmarked by visible induction of 
mature tertiary lymphoid structures (TLS), which are associated with strong anti-tumor immunity and improved clinical outcomes, as well as increased 
abundances of CD8 T cells and NK cells, and reduction in numbers of Tregs and tumor cells (B)

Significant contribution of the aNKG2A arm
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