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Innovations in Brain-Computer Interfaces
and Tumor Microenvironment Modeling

Recent advancements in biological and biomedical sciences have led to the
development of groundbreaking technologies. A new brain-computer interface
(BCI), known as the Biological Interface System to Cortex (BISC), allows for
real-time streaming of thoughts, showcasing the potential for enhanced
communication between humans and machines. Additionally, GigaTIME, a
multimodal Al model, transforms traditional pathology slides into virtual multiplex
immunofluorescence images, paving the way for more precise immunotherapy
research. These innovations highlight the intersection of Al and healthcare,
promising significant advancements in patient treatment and understanding of

complex biological systems.

KEY FINDINGS

v BISC enables real-time thought
streaming through a novel brain-computer
interface.

v GigaTIME converts H&E; pathology slides
into virtual mIF images for enhanced
research.

v Both technologies leverage Al to
improve understanding and treatment in
biomedical fields.

IMPLICATIONS

— The BISC could revolutionize
communication for individuals with
disabilities.

— GigaTIME's capabilities may lead to
breakthroughs in precision medicine and
immunotherapy.

- These advancements underscore the
growing role of Al in transforming
healthcare practices.

Key Metrics: Collaboration among leading institutions: Columbia University, Stanford
University, NewYork-Presbyterian Hospital, University of Pennsylvania.; Real-time
data processing capabilities of BISC.; Enhanced accuracy in immunotherapy research

through GigaTIME's virtual imaging.

Page 1



1. Scientists reveal a tiny brain chip that streams thoughts in

real time
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A new brain-computer interface (BCl) called the Biological Interface System to Cortex (BISC)
has been developed through a collaboration involving Columbia University,
NewYork-Presbyterian Hospital, Stanford University, and the University of Pennsylvania. This
minimally invasive device, built around a single silicon chip, creates a high-bandwidth
communication link between the brain and external computers, potentially transforming
treatment for conditions such as epilepsy, spinal cord injury, ALS, stroke, and blindness. The
architecture of BISC includes the chip-based implant, a wearable relay station, and
necessary software, which allows for high-resolution data transmission while minimizing
surgical impact. Initial studies indicate that BISC could enhance the management of
neurological disorders by facilitating effective brain-Al communication.

https://www.sciencedaily.com/releases/2025/12/251209234139.htm

2. GigaTIME: Scaling tumor microenvironment modeling using

virtual population generated by multimodal Al
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The article discusses the development of GigaTIME, a multimodal Al model designed to
convert hematoxylin and eosin (H&E) pathology slides into virtual multiplex
immunofluorescence (mIF) images, thereby facilitating precision immunotherapy research.
Trained on a dataset of 40 million cells, GigaTIME generated a virtual population of
approximately 300,000 mIF images across various cancer types, revealing 1,234 significant
associations between mlF protein activations and clinical attributes such as biomarkers and
patient survival. This study represents the first population-scale analysis of the tumor
immune microenvironment (TIME) using spatial proteomics, addressing previous limitations
due to the scarcity of mIF data. The GigaTIME model is publicly accessible to support further
clinical research in precision oncology.

https://www.microsoft.com/en-us/research/blog/gigatime-scaling-tumor-microenvironment-modeling-u

sing-virtual-population-generated-by-multimodal-ai/
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