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BACKGROUND

Conventional HRP/DAB-based immunohistochemistry 

(IHC) suffers from a limited dynamic range, where high 

expression levels often obscure cell morphology. We 

compared upconverting nanoparticle (UCNP)-based 

labelling with HRP/DAB on non-small cell lung cancer 

(NSCLC) across five biomarkers — FAP, CD31, CD3, pan-

CK and Ki67.

A NOVEL IHC STAIN

We employed SCIZYS Erbium-SA a luminescent 

nanomaterial. After absorbing several low-energy near-

infrared photons, it emits higher-energy photons (anti-

Stokes emission), eliminating tissue autofluorescence and 

drastically reducing measurement background.

METHOD

• All labelling experiments were performed on the Leica Bond RX.

• 10 consecutive NSCLC sections labelled with SCIZYS Erbium-SA  and HRP/DAB-IHC.

• Whole-slide images analysed with StarDist for cell density and positivity.

• Signal-to-background calculated from matched areas on the same slide.

• Saturation scored as the CV of the 1000 most intensely stained cells.

• Labelling visually assessed for morphological validity.

RESULTS ·   higher sensitivity without saturation

1 Number of positive cells

Radar plots of positive-cell percentage, absolute counts and detections per mm² per biomarker (HRP/DAB red, UCNP blue). Positive cells 

increase in 3/5 biomarkers by percentage and 4/5 by count; detections per mm² increased for all biomarkers.

2 Signal-to-background & dynamic range

Radar plots (log scale) of signal-to-background per biomarker, with matched signal/background areas on consecutive slides (PAN-CK 

panel). Signal-to-background improved for all biomarkers except CD3 (equal). The top-1000 cell intensities showed up to a 100× higher CV 

for UCNP implying a wider dynamic range for high intensities.

3 Morphological review

Matched regions confirmed clearer localisation with UCNP-IHC: CD3 was restricted to the nuclear surface while DAB diffusely coloured

nuclei and FAP-positive cells clustered more tightly. StarDist segmentation struggled in intensely DAB-stained pan-CK regions.

CONCLUSIONS

SCIZYS Erbium-SA labelling offers improved sensitivity and signal-to-background without saturation compared to 

HRP/DAB. These enhancements facilitate precise quantification in translational pathology, particularly for broad-

expressing targets.

© 2026 Lumito AB, Lund, Sweden & Concept Life Sciences, Chapel-

en-le-Frith, UK.  All rights reserved.

This work was financed by Lumito AB and Concept Life Sciences.

Number of positive cells [%] Cell detections per mm^2Number of positive cells [#]

Signal to background [a.u] Coefficient of variation of 1000 max intensity cells [%]

Visit us at 

booth 431


	Slide 2

