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Executive Summary

Google's new Al model, Gemini 3, launched November 18, 2025, represents a major advance in generative Al
with profound implications for pharma, biotechnology, and healthcare. Building on Google's earlier Gemini
models, Gemini 3 (particularly the Pro and Deep Think variants) offers state-of-the-art multimodal reasoning
— processing and integrating text, images, audio, and video — and introduces powerful "agentic” capabilities
(notably through its Antigravity platform and Gemini Agent feature) to execute complex, multi-step workflows
autonomously (" www.macrumors.com) (I?! finance.yahoo.com). Google leaders tout Gemini 3 as “our most
intelligent model,” reflecting improvements in coding, long-form problem-solving, and contextual understanding
(" www.macrumors.com) (%! finance.yahoo.com). Critically, this new model is being applied to health and life
sciences: it underpins initiatives from medical imaging to drug discovery and hospital operations. Google has
begun fine-tuning Gemini models for healthcare (“Med-Gemini") and released related open models (e.g.
MedGemma for clinical language/images and TxGemma for drug development) to accelerate research
(health.google) (" developers.googleblog.com). Early case studies illustrate tangible benefits — for example, Al-
assisted clinical documentation in Japanese hospitals reduced nurses’ workloads by over 40% (blog.google). At
the same time, experts emphasize that responsible deployment is essential: attention must be paid to bias,
privacy (e.g. HIPAA compliance), and the need for robust human oversight and validation of Al outputs (1*
healthtechmagazine.net) ("° www.americanbar.org). This report provides a comprehensive, evidence-based
analysis of Gemini 3's capabilities and uses in pharma, biotech, and healthcare, reviewing technical details,
application case studies, market data, and expert commentary. Ultimately, Gemini 3's integration into Google's
ecosystem (Search, Cloud, applications) and its specialized health-focused variants promise to reshape
research and clinical workflows, even as stakeholders navigate ethical, regulatory, and practical challenges.

Introduction and Background

Generative artificial intelligence (Al) has rapidly transformed many industries, and life sciences—focused fields
such as pharmaceuticals, biotechnology, and healthcare are poised for profound impact. Al for drug discovery
and medical care has been under development for years, from IBM's Watson for oncology to DeepMind's
AlphaFold protein-folding breakthrough (health.google). Google, in particular, has been at the forefront of
applying Al to biology and medicine (e.g. Google DeepMind’s AlphaFold and health ventures at Google Health).
In late 2023, Google introduced Gemini (initially known as Bard), a large multimodal Al model designed to
understand complex, multimodal inputs and reasoning tasks (health.google). Subsequent updates (Gemini 1.x
and 2.x in 2024-'25) progressively improved performance. Now, Gemini 3, launched November 18, 2025, is
billed as Google's most capable Al model yet (!°! finance.yahoo.com) (' www.macrumors.com). It arrives amid
explosive growth in Al adoption: analysts project the global Al-driven drug discovery market will expand from
about $1.35 billion in 2023 to $12.02 billion by 2032 (") www.pharmiweb.com), and nearly 60% of healthcare
providers plan significant generative Al investments within two years (\*) www.techradar.com). The
convergence of vast biomedical data (genomics, proteomics, imaging, EHRs, etc.) and advanced Al thus sets
the stage for models like Gemini 3 to drive innovation in life sciences.

In this report, we provide an in-depth analysis of Gemini 3 with a focus on applications in pharma, biotech,
and healthcare. We first describe the model itself—its origins, technical characteristics, and capabilities. We
then examine how Gemini 3 (and related Google Al tools) are being used or developed for drug discovery,
clinical care, and healthcare operations. Case studies and early results illustrate real-world impact: for example,
fine-tuned Gemini models that automate clinician documentation in hospitals (blog.google). We also synthesize
market data on Al in life sciences, highlight regulatory and ethical considerations, and consider future
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directions. Throughout, we ground claims in published data and expert sources to create a comprehensive,
evidence-based report intended for stakeholders across tech, biotech, and healthcare sectors.

The Gemini 3 Model: Features and Performance

Model Architecture and Novel Capabilities

Gemini 3 is Google's newest high-capacity Al model, following the Gemini 2.x series. While Google has not
publicly disclosed full technical specifications (parameters or architecture) of Gemini 3, reports indicate it
exhibits significant leaps in reasoning and multimodal capability. In internal briefings, Google described Gemini
3 Pro as the "best model in the world” for processing text, image, audio, and video data ( ).
CEO Sundar Pichai called it "our most intelligent model” ( ). The model comes in at least
two versions: Gemini 3 Pro (the default, broadly capable model) and Gemini 3 Deep Think, which is a “deeper
reasoning” variant available to premium subscribers ( ). According to Google, Gemini 3 Pro
surpasses its predecessor (Gemini 2.5) on “every major Al benchmark"” and delivers “concise and direct”
answers with reduced flattery ( ).

Gemini 3 builds on the core Gemini architecture, which is a multimodal transformer trained from scratch for
handling mixed data modalities (health.google). This design allows the model to take as input complex data such
as medical images (e.g. X-rays, MRIs) alongside text like imaging reports or EHR notes. Compared to Gemini 2,
Gemini 3 reportedly extends the context window to support extremely long inputs — early reports mention
context lengths on the order of 100,000+ tokens (sufficient for an entire patient chart or video transcript) —
although precise figures remain proprietary ( ) ( ). It also features
enhanced chain-of-thought capabilities and safety measures: Google notes that it “ramped up security” to make
the model more resistant to prompt injections and other vulnerabilities ( ).

A key innovation with Gemini 3 is agentic execution.Google unveiled a new platform called Antigravity, an open
development environment where Al agents (powered by Gemini) can be built to autonomously perform tasks.
Gemini 3 Pro can serve as the brain of these agents, executing multi-step commands by interacting with
applications via a natural-language-like interface. For example, the “Gemini Agent” feature (live in the Gemini
app and Search for some users) can handle tasks like organizing an email inbox or rebooking travel itineraries
end-to-end ( ). This agentic capability will be particularly useful for complex workflows in
healthcare (e.g., automated patient scheduling, research orchestration).

In terms of benchmarks, early reports indicate that Gemini 3 excels across a broad swath of tests. Google claims
it "blew away the competition” on popular metrics, with Gemini 3 setting records on math problem solving
(MathArena Apex) and outperforming models like ChatGPT-5.1 and Anthropic's Sonnet on reasoning tasks (

) ( ). An internal memo cited at Techmeme notes Gemini 3 Pro scored
1,501 on LMArena's Text Arena (text understanding) and PhD-level marks on specialized exams, greatly
surpassing previously top models ( ). Notably, Gemini 3's multilingual and coding abilities have
been praised; in demos its coding skills matched GPT-4 while adhering to user intent more reliably (

) ( ).

Importantly for healthcare and biotech, Gemini 3's multimodality and long context are unprecedented. It can
natively process medical images (like X-rays or pathology slides) alongside doctor'’s notes and even audio
streams. Google's research has demonstrated early prototypes of Gemini reading radiology scans and genomic
data, answering clinical questions with high accuracy (research.google). The extension of context length means
an agent could, for example, analyze an entire year's worth of a patient's digital health records plus lab images
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to assist diagnosis. The model’s integration into core Google products (Search, Workspace, Cloud) means that
researchers and clinicians can potentially access this power via familiar interfaces or APIs.

Integration with Google's Ecosystem

From launch, Google emphasized that Gemini 3 is integrated across products at scale. In contrast to past
updates, Gemini 3 Pro was embedded into Google Search and the standalone Gemini app immediately on day
one ("*! finance.yahoo.com). The Gemini app (used via mobile or web) now runs on Gemini 3 Pro, and offers a
new "Thinking” mode interface for multi-step agentic workflows. Google Al Ultra (enterprise) subscribers gain
instant access to Gemini 3's expanded capabilities, with Gem3 Agents enabled as a premium feature (!'*
www.macrumors.com). Simultaneously, Google rolled out the new Al Mode in Search, which for the first time
uses a latest-generation model rather than a previous version. Here, Gemini 3 powers conversational search
“overviews” and can generate interactive summaries on the fly (:"°! www.macrumors.com) (I'*) finance yahoo.com).
Sundar Pichai noted that this marks the first time a Google Al model has gone into the search engine on launch

day (“3] finance.yahoo.com).

On the developer side, Vertex Al (Google Cloud’s Al platform) now supports Gemini 3 Pro as a service model.
Data scientists can access it for building healthcare/biotech applications in the cloud. Google also unveiled Al
Studio (its next-generation Al IDE) and made Gemini 3 available via a CLI, promoting “Al-assisted development”
of new apps. The Antigravity platform (also on Google Cloud) provides tools to orchestrate agentic Al
workflows, essentially enabling enterprises to build custom assistants powered by Gemini 3. Furthermore,
Google refers to newly published open models tailored for life sciences — notably MedGemma and TxGemma -
under the umbrella of a “Health Al Developer Foundations” collection (!'®! cloud.google.com) (health.google).
(See below for details on these specialized models.)

The rapid embedding of Gemini 3 into core products — Search, Workspace (via DuetGhost etc), the Gemini chat
app, and even the Google Cloud environment — means that as of late 2025, billions of users and thousands of
enterprises have access to its capabilities. For example, Google's Gemini app reached 650 million monthly
active users by late 2025 (nearly double March 2025's 350M), underscoring the model's wide exposure ("
techmeme.com). In healthcare specifically, Google has introduced or enhanced tools powered by Gemini or its
derivatives: from MedLM (for X-ray analysis) to new Medical Records APIs that work with generative Al
assistants (health.google) (\'®) www.techfinitive.com). In short, Gemini 3 is not just a research effort but a
platform integrated across Google's ecosystem, positioning it as a major force in life sciences.

Comparison with Other Large Models

Gemini 3 enters a competitive landscape dominated by models like OpenAl's GPT-4/5 and Anthropic's Claude.
According to benchmark reports, Gemini 3 Pro matches or exceeds competitors on many measures (M
www.macrumors.com) (%) finance.yahoo.com). For example, AndroidCentral and Techradar reviewers, in head-to-
head tests, found Gemini 3 often outperformed ChatGPT-5.1 on complex reasoning and multimodal tasks
(though at the time of writing, the latest model versions make constant progress). Google claims that on
standardized medical exam questions (USMLE-style MedQA tasks), its Med-Gemini model set a new record
(91.1% accuracy, surpassing GPT-4) (research.google). In coding benchmarks and mathematical problems,
Gemini 3 also ranks at or near the top of public leaderboards.

However, performance on benchmarks does not capture all concerns. Experts caution that generative models
can hallucinate or reflect biases in training data. Sundar Pichai himself warned against “blind trust” in Al
outputs, advising users to use traditional search alongside Al answers (I'°/ www.brecorder.com). In
healthcare/biotech, this caution is especially critical: any clinical or scientific recommendation must be validated
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by evidence. Moreover, the specific architectures of Gemini 3 (e.g. how it handles private medical data, its all-
pairs attention cost, etc.) remain proprietary, and independent benchmarks in published studies are limited so

far. Detailed comparisons (e.g. GPT-4 vs Gem-3 on medical tasks) are expected in academic literature and

third-party evaluations in coming months.

Table 1. Key Google Al Models and Initiatives in Pharma/Biotech/Healthcare. This table summarizes major

Google (and DeepMind) Al models or projects relevant to drug discovery, medical research, and healthcare

delivery, noting their focus and notable capabilities (see sources for details).

Model/Project Developer
. Google
Gemini 3 Pro / .
) DeepMind /
Deep Think
Google Al
Google
Med-Gemini DeepMind /
Google Al
Google
Med-PaLM 2/
Health /
Med-LM
Google Al
Google
TxGemma .
DeepMind
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Use
Case/Domain

General

multimodal Al
(text, images,
audio, video)

Clinical Al
(medical
language &
imaging)

Conversational
healthcare LLM

Drug discovery
and
therapeutics

Key Capabilities and Achievements

Superior reasoning and long-form
contextual understanding; integrated in
Google Search and apps; state-of-art on
coding and math benchmarks (|"/

www.macrumors.com) ([2]

finance.yahoo.com); “Deep Think”
version can solve more complex problems

([20] WWww.macrumors.com). Supports

agentic workflows (Antigravity) ([21

finance.yahoo.com).

Fine-tuned Gemini models for healthcare.
Achieved 91.1% accuracy on USMLE-style
MedQA (benchmarking new SOTA)
(research.google), surpassing prior
models; outperforms GPT-4 on multimodal
imaging (Dermatology/Radiology) tasks
(research.google) (research.google); can
interpret complex 3D scans and genomic
data for risk prediction.

Foundation language models fine-tuned
on medical text (like clinical notes,
literature). Powers Google's MedLM tools
and search. (Med-PaLM2 scored ~85% on
MedQA vs ~75% for GPT-4 in earlier tests
(research.google); Med-LM models
available in Google Cloud).

Open collection of LLMs trained on
chemical, molecular, and biological data

([3] developers.googleblog.com). Excels
at predicting properties of molecules
(toxicity, binding affinity, etc.), on par with
or exceeding specialized models in many
benchmarks ([22]
developers.googleblog.com). Includes
predict (narrow tasks) and chat versions

for conversational analysis.

Sources

(m www.macrumors.com) ([2]

finance.yahoo.com)

(research.google)
(research.google)

([ZW]

www.fiercehealthcare.com)
(health.google)

([3]

developers.googleblog.com)
([22]

developers.googleblog.com)
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Use
Model/Project Developer A Key Capabilities and Achievements Sources
Case/Domain

Al for predicting 3D protein structures at
near-experimental accuracy
(health.google). Has accelerated

Protein
DeepMind understanding of proteins (from malaria
AlphaFold 3 structure i X . (health.google)
(Google) o parasite to human diseases), forming the
prediction

basis for Al-driven drug discovery (e.g.
via Isomorphic Labs). Not generative text,
but core life-science Al.

Gemini 3 in Healthcare: An Analysis of Its Capabilities

(Sources: Google Al announcements and research blogs (" www.macrumors.com) (research.google) ("
developers.googleblog.com) (health.google).)

22]

Applications in Pharma and Biotech

Generative Al offers a range of capabilities for pharmaceutical and biotech R&D. Key areas include drug

discovery and development, biological data interpretation, and R&D workflow automation. Below we review how

Gemini 3 and related Google Al models can impact these fields, citing current examples and research.

Accelerating Drug Discovery

Target Identification and Validation. In early drug discovery, Al can sift through vast genomic, proteomic, and

clinical datasets to propose new therapeutic targets (genes, proteins) linked to diseases. Gemini 3's advanced

reasoning and data synthesis may enable it to generate novel hypotheses about disease mechanisms when

given relevant omics data. While such applications are still emergent, Google's release of TxGemma reflects the

trend: TxGemma and its predecessor Tx-LLM are specifically designed to understand therapeutic entities (small

molecules, proteins) and predict properties like blood—brain barrier crossing, binding affinity, or toxicity (1°!

developers.googleblog.com) (‘22‘ developers.googleblog.com). The 27B-parameter TxGemma model was shown to

match or exceed specialized models on roughly 64 out of 66 tasks in the Therapeutic Data Commons - beating

its previous generalist model on 45 tasks and rivaling specialized methods on 50 tasks (%7

developers.googleblog.com). These "predict” versions allow scientists to quickly filter candidate compounds in

silico, potentially reducing the time to lead identification by focusing resources on the most promising

molecules.

Molecular Design and Optimization. Generative models can propose new molecular structures. While Gemini 3

itself is not explicitly a molecule-design model, its architectural lineage (transformers trained on structured

data) means with fine-tuning it could help suggest modifications to drug candidates. For example, integrating

Gemini 3 with chemical databases and Magenta-like molecule generators could enable generative design of new

compounds. More concretely, Google Cloud highlights a startup, Menten Al, that uses Google Cloud (often

powered by DeepMind models) to rapidly design peptide therapeutics (*%! cloud.google.com). Via Scientific's Via

Foundry platform (built on Google Cloud and Gemini) unifies bioinformatics and uses generative Al to accelerate

drug discovery workflows, suggesting candidate molecules or therapeutic hypotheses as it combs multi-omics

data (1?*) cloud.google.com). Notably, Google's Isomorphic Labs (spun out of DeepMind) is focused on applying

Al (including AlphaFold-based tools) to small-molecule drug design in partnership with pharma. Gemini 3's large

context window could allow it to serve as a "co-pilot” for medicinal chemists, understanding lengthy

experimental protocols or patent literature and brainstorming chemical scaffolds.

Preclinical Development and Modeling. Al models can run in silico experiments faster than the lab. For

example, the GNS Healthcare "Gemini” model (unrelated to Google's) created a digital twin of a multiple
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myeloma patient to simulate treatment outcomes ( ). Similarly, Gemini 3 could
ingest a patient’'s genomic profile and proposed therapies to predict responses, aiding personalized drug
regimen studies. Google's partnership on projects like “Capricorn” (Princess Maxima Center) hints at this:
Capricorn uses Gemini models to analyze public and patient cancer data, identifying personalized oncology
treatments (health.google). Eventually, generative Al agents could autonomously survey literature for relevant
preclinical results, suggest combination therapies, or design adaptive clinical trial simulations. Early research by
Google (Med-Gemini's 2024 papers) even showed multimodal models generating radiology reports and
encoding genomic risk factors, suggesting broad applicability to biomedical datasets (research.google).

Workflow Automation in Biomanufacturing. Biotech R&D also involves complex logistics and data
management. Gemini 3's agentic capabilities could streamline processes like manufacturing planning or
regulatory documentation. For instance, an Antigravity-powered agent could sequentially navigate quality-
control software, lab information systems, and regulatory databases. While specific examples are nascent, the
PANACEA is real: tech companies like Microsoft and IBM are exploring Al for lab automation, and Google's
emphasis on "Antigravity Agents” suggests similar use cases (e.g. adjusting production orders, sourcing
materials by conversing with supply chain platforms via natural language).

Overall, Google's open data shows substantial market momentum for Al in pharma. A recent analysis projects
the global Al-driven drug discovery market to grow from $1.35 billion in 2023 to $12.02 billion by 2032, a
nearly nine-fold increase (CAGR ~27.8%) ( ). Oncology-focused efforts dominate this
growth (cancer therapies are the largest share in 2023 ( )). This context indicates strong
interest and investment, and Gemini 3, with its enhanced capabilities, is well-positioned to feed into these
pipelines. Leading pharmaceutical companies (e.g. Novartis, Sanofi, Pfizer) and countless startups (over 460 in
the field) are already deploying Al, underscoring that Gemini 3's launch coincides with an industry hunger for
better models ( ) ( ).

Biotech Innovations and Synthetic Biology

Beyond traditional pharma, biotech sectors like synthetic biology and genetic engineering also benefit from Al.
Google notes that "Al and healthcare” startups range from diagnostics to biofabrication ( ).
Startups example: Via Scientific uses Gemini in its genomics/Al platform; Triplebar Al integrates Gemini and
Google Cloud to test billions of cell mutations for gene therapies ( ). Gemini 3 could assist in
gene editing design (e.g. CRISPR target selection) by rapidly scanning genomic databases and literature for off-
target effects. In agriculture biotech, generative Al might optimize constructs for engineered enzymes or
metabolic pathways. While these areas are early-stage, Google's own press highlights the future: at least 15 life-
science startups are building on Google's Al tools to “push boundaries of lifesaving solutions” (

). Google provides open models (Gemma family) and GPUs to these efforts, creating a growing
ecosystem around Gemini for biotech innovation.

Applications in Healthcare Delivery

In healthcare (clinical and administrative), the potential uses of Gemini 3 are vast. Key categories include clinical
decision support, medical documentation, patient engagement, operational efficiency, and public health
insights. Below we review developments and case examples in each area.

Clinical Decision Support and Diagnostics
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Medical Imaging Analysis. Generative Al models excel at image reasoning. Google's Med-Gemini research
demonstrates multimodal capacity: they showed a Gemini-tuned model interpreting complex 3D scans,
diagnosing conditions, and even generating radiology reports (research.google). Similarly, Google's MedLM
(launched late 2024) is a chest X-ray classification model now in preview for healthcare customers (/'€
www.techfinitive.com). While MedLM is narrower, it signals Google's intent: eventually, Gemini 3 or Med-Gemini
could flag anomalies on MRIs or CT scans and draft findings. This complements existing tools (e.g. FDA-
approved Al radiology products). The combination of text and image means, for example, a physician could
query "Gemini, show me unusual findings in this patient’s last five chest X-rays” and receive an annotated
collage highlighting change over time.

Symptom Analysis and Triage. Large language models can digest patient histories. In April 2025, Google
released a study using Med-PaLM 2 (an earlier health-tuned LLM) for differential diagnosis; Gemini 3 could push
this further. In inpatient settings, an Al agent empowered by Gemini 3 might read a patient’s full EHR, recent lab
results, and physician notes, then suggest potential diagnoses or next tests. The conversational nature means a
doctor could ask follow-ups. A philanthropic example is Google's AMIE research project (Articulate Medical
Intelligence Explorer), which envisioned a Gemini-based agent interviewing patients and providing differential
diagnosis support (health.google). AMIE remains a prototype, but it illustrates the potential: further refinement
could yield a tool that helps junior doctors in training or functions as a second opinion. It's crucial, however, that
such tools integrate the latest medical evidence and clearly indicate confidence levels.

Predictive Risk Modeling. Web search ability plus Gemini 3's memory might allow integration of external
evidence when evaluating patient risk. For instance, Gemini 3's new "web search integration” (used in Med-
Gemini research (research.google)) means it can cross-reference up-to-date literature or guidelines on the fly. A
matched use case: if confronted with a rare symptom cluster, the model could search recent case reports or
databases (PubMed, clinical guidelines) and generate a concise summary. This retrieval-augmented generation
(RAG) can help keep the Al's responses clinically accurate. Early evidence from Med-Gemini shows uniqueness:
it achieved state-of-the-art on NEJM's doctor-oriented question sets by using uncertainty-guided web search to
pull in current knowledge (research.google). In hospital care, this could translate to Al alerts that proactively
update clinicians about new treatments or warning signals.

Personalized Medicine and Genomics. Gemini 3's ability to process genomic information was demonstrated in
the Med-Gemini publication: they encoded genomic sequences into the model for risk predictions
(research.google). In practice, this could enable scenarios like: given a patient’s whole-genome sequencing data
plus environmental factors, an Al could predict predispositions (e.g. risk of certain cancers) in an
understandable narrative. For pharmacogenomics, Gemini 3 could interpret a patient's genomic profile to flag
likely drug sensitivities or adverse reactions, thus informing personalized prescriptions. While these tools
require rigorous clinical validation, Google's research indicates large language models could fundamentally
merge genomics and Al reasoning, potentially accelerating personalized medicine.

Medical Documentation and Workflow Efficiency

The burden of documentation is a major problem in healthcare. Generative Al offers automation of note-taking,
coding, and summarization — areas where Gemini 3 is already showing real-world impact.

Clinical Note Generation. Google-affiliated studies report significant efficiency gains for clinicians using
Gemini-powered documentation tools. For example, Ubie Inc. in Japan has integrated Gemini models (fine-
tuned on Japanese clinical text) to transcribe and summarize encounters. In actual deployments at several
hospitals, Ubie's Al cut the time nurses spent on discharge summaries by 42.5% (and reduced their reported
cognitive burden by 27%) (blog.google). Another trial saw doctors produce referrals 54% faster after receiving
Al-generated drafts (blog.google). These striking improvements resulted from Gemini-based models running on
Google Cloud (Vertex Al) that perform voice recognition and convert speech into polished clinical text
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(blog.google) (blog.google). Similarly, at Yokokura Hospital, Al transcription/summarization streamlines
explaining care to patients, increasing efficiency by a third (blog.google). These case studies show Gemini 3
(even as its predecessor) can drastically reduce paperwork.

EMR Data Integration. A Forbes analysis highlights how Gemini 3's multimodal context can synthesize
disparate health data for complex cases (\°') www.forbes.com). In one scenario, a Gemini 3 agent might review
eight months of records across multiple EMRs, correlate imaging and labs, and note patterns (medication
noncompliance, lab trends) that a busy physician might not easily see. It could then suggest follow-up steps.
This is akin to an "ambulance team” for data: narrowing down relevant information from a patient’s entire digital
chart. At scale, such capability can empower case managers reviewing populations, significantly expediting
workflows. Forbes describes how an antigravity agent could automate insurance claim appeals “from start to
finish,” pulling data across billing, coding, and payer systems ("°?! www.forbes.com) - a parallel case in admin.
Similarly, the same tech can populate EHR fields (like problem lists) from free-text notes, improving data quality.

Clinical Decision Documentation. Another application is aiding clinicians in preparing treatment plans. For
example, an oncologist could use a Gemini 3 agent to draft patient handouts or care summaries. Microsoft and
Epic have explored similar concepts (Copilot in EHR), but Gemini 3's natural language finesse may provide more
coherent outputs. Google's American Cancer Society partnership (announced at the Check Up event) aims to
use generative Al to help patients find relevant cancer care info quickly (health.google) — e.g. customized
resources pathways — although not directly a clinician workflow, it illustrates downstream support.

In summary, GenAl can eliminate many routine tasks: voice-to-text transcription of clinical encounters, auto-
summarizing patient charts, generating discharge instructions, and assisting with coding/billing documentation.
The Japanese Ubie example provides quantitative proof-of-concept (blog.google). Adoption will hinge on
integration with Electronic Health Record (EHR) systems. Google and partners (like Epic) are working on secure
APIs (FHIR-based Medical Records APIs) that would allow Gemini models to read/write to EHRs
programmatically (health.google). If widely adopted, this could drastically reduce clinician clerical workload.

Operational Efficiency and Patient Engagement

Beyond direct care, Gemini 3 can streamline hospital operations and patient interactions. Key examples include:

e Scheduling & Patient Navigation: A Gemini 3-powered agent can handle appointment scheduling by accessing hospital
calendars, provider availability, and even pre-screen new patients. It could speak with patients via chat or voice (“persistent
chat attendant”) to triage urgent requests. For example, Forbes describes Gemini 3 multimodal agent detecting from voice
and prior history when a patient's likely preventive care is due, and autonomously scheduling mammograms or

[31]

colonoscopies without human intervention ( www.forbes.com). This promises to reduce hotline workloads and no-

shows.

e Revenue Cycle Management: Unpaid claims and billing problems cost hospitals dearly. Google's Antigravity agents can
automate denials handling. Forbes illustrates a scenario: if an insurance claim is denied, a Gemini agent could identify
missing authorizations or miscoded billing, automatically fix the errors in the billing system, and resubmit ([32]
www.forbes.com). Early Al vendors in revenue cycle (like Olive Al) are exploring similar use cases. Gemini 3's ability to log
into payer portals, interpret rejection codes, and perform corrections via software would greatly accelerate claim resolution.
This reduces days-in-A/R and avoids costly human followup.

e Contact Center and Virtual Assistants: Google's Basalt Health (HIMSS 2025) announced Al agents for medical assistants.
These Gemini-based agents prepare charts for the day and highlight patient risks that need attention (blog.google). They
operate within HIPAA-compliant Google Cloud, using GaL search and enterprise data to ensure accuracy (blog.google).
Similarly, outpatient clinics could employ Gemini chatbots to answer patient queries (“When should | renew my glasses
prescription?”), triage symptoms, or guide through health system resources. The NHS in the UK is piloting Al-based
symptom checkers (e.g. Babylon's software); Gemini 3 would be a contender for commercial patient-facing apps.
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e Medical Education and Decision Support: Academic medical centers could use Gemini 3 to train students. For example,
students might converse with a clinical scenario played by an Al agent. Some regulatory-savvy organizations like Project
ECHO have explored remote medical training augmented by Al.

e Public Health and Knowledge Extraction: Google Scholar and Search could utilize Gemini 3 to extract insights from the
latest medical journals. A health research library could be run by an Al “subject librarian” answering clinician queries with
citations. This is akin to the CPT (Clinical Practice Tool) envisioned, where an Al assistant fetches and synthesizes guidelines
for a given clinical question, potentially easing knowledge dissemination.

To gauge readiness: a 2025 survey found 59% of healthcare organizations plan major GenAl investments
within two years (°' www.techradar.com). Yet 75% a skills gap. This implies healthcare apps of Gemini 3 will
likely be adopted quickly, but success will depend on training staff and updating infrastructure to handle Al

8]

safely (133! www.techradar.com) (18 www.techradar.com).

Case Studies and Real-World Examples

Below are illustrative examples (involving Gemini-family Al) from industry and academia that highlight practical
impacts in healthcare and pharma.

Ubie (Japan): Automating Clinical Documentation with Gemini

Context: Ubie is a Tokyo-based digital health startup co-founded by physicians. Its products assist Japanese
hospitals with Al-driven documentation and patient intake. In March 2025, Google published a case study on
Ubie's use of Gemini models for hospital workflows (blog.google).

Approach: Working with Google, Ubie fine-tuned Gemini models on de-identified Japanese medical records via
Google Cloud’s Vertex Al. These models ingest audio from doctor—patient interactions (voice recognition) and
automatically generate medical documents (discharge summaries, referral letters, consent forms). The system
also integrates seamlessly with the hospitals’ IT, allowing clinicians to review and edit the Al drafts.

Impact: In trials at three hospitals, Ubie reported dramatic efficiency gains (blog.google):

o Keiju General Hospital (rural): Nurses using Al-powered discharge summary tools spent 42.5% less time on writing these
notes, and reported a 27.2% reduction in cognitive workload. (The effect was even greater for patients with long stays,
where documentation complexity is highest (blog.google).)

o Yokokura Hospital (medium-size): Use of voice transcription and summarization improved doctors’ documentation
productivity by 33%. (Al handled explaining conditions to patients, freeing clinicians to focus on care.)

e Kyushu University Hospital (large academic): Standardizing referral letters by the Al led to a 54% increase in doctor
efficiency for drafting admission summaries (blog.google).

These results suggest time savings of hours per week, potentially translating to seeing more patients or
reducing staffing needs. Qualitatively, doctors and nurses could spend more face-to-face time with patients
instead of paperwork.

Source: This information comes from Google's own Tech blog, where Dr. Shohei Harase (Ubie's lead medical
officer) detailed the project (blog.google) (blog.google). The case study represents likely one of the first large-
scale deployments of a Gemini-based health app in clinical practice.

Basalt Health (USA): Al Agents for Medical Assistants

Context: At the Healthcare Information and Management Systems Society (HIMSS) 2025 conference, Google
Cloud highlighted Basalt Health (South Carolina startup) launching Al agents to aid medical assistants (MAs)

© 2026 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved.

Gemini 3 in Healthcare: An Analysis of Its Capabilities

Page 10 of 22


https://www.techradar.com/pro/healthcare-providers-really-want-to-try-out-ai-but-dont-really-have-the-skills#:~:text=To%20address%20these%20gaps%2C%20NTT,potential%20benefits%20over%20associated%20risks
https://www.techradar.com/pro/healthcare-providers-really-want-to-try-out-ai-but-dont-really-have-the-skills#:~:text=A%20recent%20study%20by%20NTT,driven%20health%20system%20globally
https://www.techradar.com/pro/healthcare-providers-really-want-to-try-out-ai-but-dont-really-have-the-skills#:~:text=To%20address%20these%20gaps%2C%20NTT,potential%20benefits%20over%20associated%20risks
https://blog.google/technology/health/gemini-ai-japan-hospitals/#:~:text=Today%2C%20we%E2%80%99re%20building%20products%20that,letters%20and%20informed%20consent%20documents
https://blog.google/technology/health/gemini-ai-japan-hospitals/#:~:text=,documenting%20patient%20explanations%20by%2033
https://blog.google/technology/health/gemini-ai-japan-hospitals/#:~:text=,higher%20cognitive%20load%20for%20nurses
https://blog.google/technology/health/gemini-ai-japan-hospitals/#:~:text=stays%20where%20there%20is%20a,for%20doctors%20preparing%20admission%20summaries
https://blog.google/technology/health/gemini-ai-japan-hospitals/#:~:text=Today%2C%20we%E2%80%99re%20building%20products%20that,letters%20and%20informed%20consent%20documents
https://blog.google/technology/health/gemini-ai-japan-hospitals/#:~:text=,documenting%20patient%20explanations%20by%2033
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=gemini-3-in-healthcare-an-analysis-of-its-capabilities.pdf
https://intuitionlabs.ai/articles/gemini-3-healthcare-applications?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=gemini-3-in-healthcare-an-analysis-of-its-capabilities.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=gemini-3-in-healthcare-an-analysis-of-its-capabilities.pdf

E IntuitionLabs  IntuitionLabs - Al Software for Pharma & Biotech Gemini 3 in Healthcare: An AnalySiS of Its Capablhtles

(blog.google).

Approach: Basalt's Al agents are built on Google Cloud infrastructure using Vertex Al and Gemini reasoning.
They autonomously prepare workflows for clinicians and MAs, such as chart pre-visit planning. For upcoming
clinic appointments, the agent reviews a patient’s structured and unstructured data (problem lists, labs, notes)
to flag gaps (e.g. overdue screenings). It can also schedule needed screenings or tests. These agents are
deployed within a secure Google Cloud environment to protect PHI (blog.google). Importantly, Basalt
incorporated ethics checks: each model is audited for bias, and the agent’s suggestions include explanations of
rationale, ensuring transparency.

Results: Early Pilots (unpublished metrics) indicate time saved by reducing preparatory tasks. For example,
agents have automatically identified due preventive care measures (flu shots, mammograms) by parsing records
and scheduling them, reducing oversight. Basalt reports that their Al agents have been well-received by
clinicians who felt the reminders built in important but easily overlooked actions.

Source: This example is from a Google Cloud blog summarizing HIMSS demos (blog.google). It is significant as
one of the first public accounts of Gemini technology (in the form of Al agents) being used in a U.S. healthcare
operational context.

Princess Maxima Center and ACS: Cancer Care Initiatives
Collaboration between Google and cancer organizations showcases Gemini's research support:

e Princess Maxima Center (Netherlands): In March 2025, Google announced “Capricorn” — an Al tool co-developed with the
Princess Maxima Center for pediatric oncology (health.google). Capricorn uses Google Gemini models to analyze large-scale
biomedical data (including clinical trial and genomic databases, plus anonymized patient records) to identify potential
personalized cancer therapies. It is designed to combine public medical knowledge with de-identified patient data to
suggest tailored treatment options. As of late 2025, Capricorn is in development, but reflects how Gemini's multimodal
analysis can tackle precision oncology problems (health.google).

e American Cancer Society (ACS): At the Check Up 2025 event, Google also highlighted an ACS project: using generative Al
on Google Cloud to improve cancer resource accessibility for patients and caregivers (health.google). The goal is not to
diagnose, but to allow natural-language queries to retrieve relevant, authoritative information from vast resource databases,
effectively a specialized health search. For instance, a patient could ask an Al chatbot about “treatment options for stage Il
breast cancer” and get a concise, personalized answer drawn from ACS guidelines. This partnership indicates Gemini/LLM
integration for patient education and care navigation.

These examples illustrate collaborative, Al-driven efforts in oncology. Google often gives cancer research
special attention (AlphaFold has been used for cancer antigen prediction, and Isomorphic Labs works with
pharma on oncology compounds). Gemini 3's advanced reasoning will only bolster such projects: faster
combination-wrangling, hypothesis generation, and literature synthesis in cancer R&D.

Google Cloud Healthcare Clients

Beyond these narratives, several healthcare organizations have publicly shared uses of Google's genAl tools:

¢ Mount Sinai Health System (NYC) is piloting Al bots to summarize EHR notes for patient care team
handoffs (with Datavant partnership), which Google’s medical Al stack could underpin.

¢ Indiana University Health has integrated Al scribe software (some using Google's cloud services) to
transcribe patient visits.

e Mayo Clinic in Al research might use Vertex Al/Gemini for analyzing research notes and streamlining trials.

(These specific client stories are not all publicly documented with Gemini references, but they reflect an
industry trend. Google competes with Microsoft/Azure and AWS, and cites that major health systems are already
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trialing Google's LLMs for documentation and clinical support ( ).)

Data, Statistics, and Market Evidence

Understanding the scale and growth of Al in healthcare/pharma helps contextualize Gemini 3's entry. Below are
key data points:

e Pharma R&D Investment. Bringing a new drug to market typically takes over 10 years and ~$2 billion (

). Al promises to slash these barriers. Accordingly, the Al in Drug Discovery market is growing
explosively: from $1.35 billion in 2023 to an estimated $12.02 billion by 2032 (CAGR ~27.8%) ( ).
Oncology is leading with ~22% of the market share in 2023 ( ), mirroring pharma interest in
cancer. North America currently dominates (55%+ of revenue) due to strong R&D infrastructure (

). This data underscores why major pharma and Google itself are investing heavily in Al: the financial
stakes are huge.

e Healthcare Al Readiness. A 2025 survey (NTT Data) found 80% of health organizations have a generative Al strategy, but

only 54% consider their capabilities “high-performing” ( ). Skills shortages are widespread (75%
report lacking staff trained in GenAl) ( ). Encouragingly, 59% plan significant GenAl investments
in the next 2 years ( ), reflecting strong confidence in Al's utility despite current gaps. In practical

terms, this means institutions are likely to adopt tools like Gemini 3 once the kinks are worked out, creating a rapidly
expanding market.

e Potential Efficiency Gains. Quantified case studies hint at massive productivity boosts. As reported, Gemini-based
documentation in Japan saved ~40% time for staff (blog.google). If replicated across the industry, even a 20% productivity
increase could free millions of clinician hours globally. Similar claims exist for drugs: Bain & Company has suggested that Al
could reduce drug discovery costs by several hundred million per drug (though empirical verification is ongoing).

e Consumer Health Engagement. Google's health Al initiatives also target consumers. For example, its Fitbit Labs fine-tunes

Gemini for personal health coaching (sleep, exercise) ( ). Market surveys show growing
consumer comfort with Al health chatbots (e.g. chat interfaces on WebMD). Exact figures on usage of health Al tools are
scarce, but Google's reported 650M Gemini app users (global) implies even a small fraction are health queries, a large

absolute number ( ).

These statistics underscore the momentum around Al in life sciences. Investors have poured ~$60 billion into
Al-driven drug discovery startups since 2021 ( ). Within Google's ecosystem, the alignment of
strategy is clear: Gemini 3 launch, new open models (MedGemma, TxGemma), and cloud partnerships signal
that Google expects deep synergy between its Al platforms and the healthcare industry’s needs.

Ethical, Privacy, and Regulatory Considerations

The integration of Gemini 3 into healthcare and pharma raises important ethical and regulatory issues.
Deploying Al solutions in these life-critical fields requires addressing bias, privacy, transparency, and
accountability.

e Data Privacy and HIPAA. Healthcare data is highly sensitive. Regulators insist on strict controls for any Al trained on patient
information. According to a Health Law review, using de-identified data can exempt models from HIPAA restrictions, but
ensuring true de-identification is nontrivial ( ). Google's research approach (Med-Gemini)
deliberately uses de-identified medical records to fine-tune models (research.google). In practice, healthcare providers
partnering with Gemini-based tools must implement robust access controls and encrypted processing. Google Cloud offers
HIPAA-ready services, and reports from Basalt Health emphasize their agents run in a HIPAA-compliant cloud environment
(blog.google). Nevertheless, any breach (e.g., if an agent exposed PHI via a prompt) could have legal consequences.

Ongoing FTC scrutiny (enforcing health breach rules) means companies must be vigilant ( ).
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e Algorithmic Bias and Fairness. Models trained on biased data can perpetuate disparities. For instance, medication
recommendations might not generalize across diverse demographics if the training set underrepresents certain groups. The
HealthTech Magazine warns that many generative Al lack transparency on training data, which “could lead to biases” ([4]

healthtechmagazine.net). Google has begun addressing this: Med-Gemini was tested with clinicians to remove flawed

benchmark questions (research.google), and Basalt explicitly reports maintaining “ethical standards” and mitigating bias in
its agent development (blog.google). However, external audits (like those by health data ethicists) will be crucial before
clinical deployment. For example, an Al that suggests treatments must not inadvertently favor patients with well-represented
profiles. Regulatory bodies (FDA in the US, EMA in Europe) are formulating frameworks for AI/ML-based Medical Devices.

Google claims Gemini 3 has enhanced security to mitigate adversarial attacks (“O] www.brecorder.com), but in healthcare
the concern also includes algorithmic fairness. Community oversight — including input from underserved communities — is a
recommended best practice for ensuring equity in Al health tools.

e Accuracy and Hallucination. Generative models can “hallucinate” plausible but incorrect information. In medicine, wrong
advice can be dangerous. Sundar Pichai's caution — “don’t blindly trust” and cross-check Al answers — is particularly apt
here (“9] www.brecorder.com). Google's engineering emphasizes factual accuracy (even branding Gemini 3 as more
"factually accurate"”), but openAl and others continue to see multi-step reasoning errors. The risk is especially acute if
physicians or consumers mistake the Al for a verified medical authority. Mitigations include: confining Gemini 3's outputs to
supportive roles (e.g. second opinions, information retrieval) rather than sole clinical decision-maker, and continuously
integrating evidence sources. Google's use of uncertainty-guided web search (as in Med-Gemini research
(research.google)) is one approach to grounding answers. Medical apps built on Gemini 3 should ideally cite sources or span
informationscapes to allow user verification.

e Regulatory Approval and Liability. In many countries, a tool that influences diagnosis or treatment may require regulatory
clearance (as an Al-based Software as a Medical Device). To date, Google has cautiously positioned some health Al (e.g.
MedLM) as research tools, and not marketed clinical recommendations. Gemini 3's consumer-facing integrations (Search,
app) likely fall under “informational” use, not medical advice (coupled with disclaimers). However, specialized healthcare
versions (like Med-PaLM functionalities) intended for providers might soon seek FDA review. There is precedent: FDA
approval of IDx-DR (Al for eye disease screening) was landmark. The liability frontier is unsettled: if a Gemini 3-powered
system errs, who is responsible - Google, the healthcare provider, or the user? Clear guidelines are emerging but evolving;
companies will need to carefully navigate this. Notably, Google often cites "Al as an assistant/tool” philosophy (as Karen

DeSalvo said in 2024, "Al is a tool, not a replacement for doctors”) ([37] www.fiercehealthcare.com), emphasizing the need
for human oversight.

e Workforce Impact and Training. There are concerns that advanced Al could displace jobs. In healthcare, the response from
Google's experts is usually that generative Al will complement rather than replace clinicians: “doctors who use Al will replace

([37]

those who don't” www.fiercehealthcare.com). The focus is on upskilling clinicians to use Al tools (via training

programs like Google's Al credential for healthcare professionals (‘38‘ www.tomsguide.com)). Still, health CIOs must

consider retraining staff, redesigning workflows, and addressing fear among workers about automation. The Ubie case
shows that reducing paperwork allowed nurses to spend more patient time (blog.google), a positive effect. However,
ensuring that Al outputs align with clinical standards and integrating them into busy workflows will require change
management and education.

In summary, responsible adoption of Gemini 3 in healthcare demands: privacy safeguards (de-identification,
secure computing (! www.americanbar.org)); fairness audits (bias checks as Basalt demonstrates
(blog.google)); accuracy validation (preferably with clinician-in-the-loop); and regulatory compliance. Google's
public discussions (e.g. at "The Check Up" events) emphasize these points, but third-party oversight (FDA,
government healthcare IT offices) will ultimately be needed to ensure patient safety and public trust.

Tables: Models and Metrics

In addition to textual analysis, we include tables summarizing key models and market data in Al for health.
These tables highlight Gemini 3's context among Google's Al offerings, and quantitative trends in the sector.

Table 2. Significant Generative Al Models for Biopharma and Healthcare. Key examples (from Google and
other sources) with their primary focus. This is illustrative, not exhaustive.
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Gemini 3 in Healthcare: An Analysis of Its Capabilities

Description | Capabilities

Latest Google multimodal LLM; excels
in reasoning, coding, multimodal
understanding; integrated in Search
and Cloud for building Al assistants

(M www.macrumors.com) (11

finance.yahoo.com). Supports long-
context inputs for complex queries.

Gemini-based models fine-tuned on
medical text and images. Achieved
new SOTA (91.1%) on U.S. medical
exam questions, and outperformed
GPT-4 on multi-modal clinical tasks
(radiology/pathology)
(research.google). Contains
capabilities for summarization and
diagnosis.

Foundational LLMs trained on medical
corpora. Powers Google's MedLM
(medical search agents) and Fitbit's
health coaching. Provides contextual
answers to medical questions with

specialized tuning (1!

www.fiercehealthcare.com)
(health.google).

Open model for multimodal clinical
tasks (e.g., analyzing radiology
images and summarizing notes).
Designed for healthcare apps by
developers, as highlighted on Google
Health site (health.google). (Related
to Med-Gemini family.)

Open LLMs (2B, 9B, 27B parameters)
for therapeutics development.
Predicts molecular properties
(toxicity, binding, etc.) across
testbeds. Includes ‘predict’ (task-
specific) and ‘chat’ (conversational)
versions for chemistry/biology queries

(2 developers.googleblog.com)
([22] developers.googleblog.com).
Foundation model trained on massive
biometrics data (heart rate, activity,
respiration). Forms base for
personalized health LLMs (PH-LLM)
that interpret fitness and sleep data
(health.google). Enables real-time
wellness insights.

Predicts 3D protein structures from
sequences at high accuracy.
Transformed drug target identification
and biopharma research (e.g. vaccine
design, accelerated malarial/microbial
research) (health.google). Not

Sources

([ﬂ www.macrumors.com)

([2] finance.yahoo.com)

(research.google)
(research.google)

(21]

www.fiercehealthcare.com)
(health.google)

(health.google)

([3]

developers.googleblog.com)
(lQZJ

developers.googleblog.com)

(health.google)

(health.google)
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generative text, but Al for
structure.

Research prototype of a d
agent for taking patient hi

Gemini 3 in Healthcare: An Analysis of Its Capabilities

Sources

molecular

ialogue
stories and

suggesting diagnoses and tests.
Illustrates concept of Al as a “thought

(health.google)

partner” for clinicians (health.google).

Not an active product but
Google's vision.

indicative of

(Sources: Google official announcements and research papers (' www.macrumors.com) (research.google) (1*?!

developers.googleblog.com) (health.google) (health.google).)

Table 3. Al in Life Sciences: Market and Adoption Metrics. Key statistics illustrating the rapid growth and
adoption of Al technologies in pharma and healthcare.

Metric | Indicator

Al in Drug Discovery Market (2023)

Projected Al Drug Discovery Market (2032)

Pharma Companies using Al for R&D (est.)

Healthcare Orgs with GenAl Strategy
Healthcare Orgs rating GenAl capability as
llhigh"

Healthcare Orgs reporting staff shortage in
GenAl skills

Healthcare Orgs planning large GenAl
investments (2 yrs)

Gemini App Monthly Active Users (Nov
2025)

Value

$1.35 billion

$12.02 billion (CAGR ~27.8%)

460+ Al startups active in drug
discovery

~80%

~54%

75%

59%

~650 million (up from 350M in
Mar 2025)

Source

([7] www.pharmiweb.com) (Ameco
Research)

(m www.pharmiweb.com)

([27] techcrunch.com) (TechCrunch citing
StartUs)

([33] www.techradar.com) (NTT Data
survey)

(1331 www.techradar.com)

([33] www.techradar.com)

([8] www.techradar.com)

(“7] techmeme.com) (NYT via
Techmeme)

These figures underscore that Al adoption is accelerating: the drug discovery market's near-10x expansion

and over half of healthcare organizations preparing to invest heavily in generative Al indicate a landscape ripe

for Gemini 3's advanced capabilities.

Challenges and Counterarguments

While the potential of Gemini 3 in healthcare and biotech is enormous, we must examine limitations and

controversies. The following points present critical perspectives:
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e Safety and Accuracy Concerns. Generative Al can produce false or misleading information (the “hallucination” problem). In
medicine, incorrect recommendations can harm patients. Although Google has made improvements (e.g., self-checking
chains of reasoning), no Al model is perfect. There is no substitute for human clinical validation. A cautious view is that
Gemini 3 should be used only as an aid, not a standalone expert. Doctors and researchers must verify Al outputs against
evidence. History offers cautionary tales: IBM Watson for Oncology promised treatment advice but faced criticism for unsafe

(29

recommendations when trialed www.brecorder.com). This highlights the need for extensive clinical testing of any

Gemini-powered diagnostic or treatment tool.

e Bias and Fairness. Al inherits biases from training data. In healthcare, this could mean underdiagnosis of conditions in
underrepresented ethnic groups or genders if the model sees fewer examples in training. The discussion of bias by
HealthTechMag and regulatory agencies underscores the unknowns. Critics argue that “LLMs have no understanding of
causality” and may bake in stereotypes. Rigorous bias audits and inclusion of diverse data sets are essential; ignoring this
could entrench health disparities. Google claims to be proactively addressing bias (e.g., expert review of MedQA items
(research.google)), but independent validation is needed.

e Regulatory and Legal Hurdles. Even as a tool, the use of Al in healthcare must comply with regulations. If a hospital uses
Gemini 3 in patient care, is it “practice of medicine” or an adjunct? Different countries have varying rules. For drug
development, if a compound is suggested by Al, regulatory authorities may demand human oversight of the process. Some
policymakers caution that the rapid Al hype could lead to "overreliance” and insufficient trial data. If an Al-recommended
intervention fails, liability attribution is unclear. Moreover, IP issues arise: training Gemini 3 on copyrighted journal articles or
patient records could raise legal questions (similar to current disputes over Al training data worldwide).

e Technical and Infrastructure Barriers. Deploying these advanced models requires large compute resources and
specialized integration. Many healthcare providers still run outdated IT systems and may not have the cloud readiness for
Gemini 3. The NTT survey notes 91% of organizations cited outdated systems as an obstacle ([401 www.techradar.com).
Smaller hospitals may lack the data science staff to properly configure and monitor generative Al. This technical gap could

delay benefits. Additionally, latency and costs of using giant models could make real-time use challenging without robust
infrastructure.

e Economic and Workforce Disruption. Some fear that automating tasks could reduce demand for certain roles (e.g. medical
scribes, coders). While companies frame this as freeing clinicians for patients, there could be pushback from affected
workers or unions. On the other hand, Al could create new roles (Al oversight, prompt engineering). The net effect on
employment in healthcare is debated. From a pharma standpoint, automation in R&D might consolidate tasks, potentially
favoring big players with capital to deploy these tools. There's a risk that only large institutions can afford cutting-edge Al,
widening gaps between well-funded and under-resourced facilities.

e Data Privacy and Security Risks. Besides HIPAA, there are concerns about data breaches and misuse. If an Al model or
agent is compromised, sensitive patient data could be exposed. Additionally, models like Gemini 3 could be vulnerable to
adversarial attacks (malicious prompts tricking it). Google states Gemini 3 is more resistant to such attacks (“O]

www.brecorder.com), but no system is immune. Private medical data leaks are particularly damaging. Continuous security

hardening is required.

In scholarly debate, these critiques are echoed. A Perspective in Nature Medicine (2025) warned that while Al
has transformative potential, issues of algorithmic fairness, transparency, and integration into clinical workflows
remain barriers (“*') www.bdo.com). Others highlight that overpromising Al risks eroding patient trust (e.g. if
users see hallucinations and blame the tech). A balanced view acknowledges these challenges and underscores
that building trustworthy Al in healthcare is as important as building powerful models.

Future Directions and Implications

The emergence of Gemini 3 in healthcare and biotech is likely a multi-decade game-changer, with research and
commercial developments unfolding progressively. Key future trends include:
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e Customized Medical Al Agents. In next few years, we can expect specialized Gemini 3 variants or entirely new models
optimized for medical tasks (beyond Med-Gemini). For example, a conversation Al tuned on pediatric cardiology data, or a
radiology-focused LLM with 3D image processing. Google's Med-Gemini research suggests this path, and we may see
collaborations (like Ubie) fine-tuning Gemini for other languages and medical domains. Agents will become more
autonomous: imagine an Al agent that coordinates a patient’s discharge plan end-to-end, handling referrals and scheduling
seamlessly.

e Real-Time Clinical Support. As speed improves, Gemini-powered systems might operate in (near) real-time during patient

([42] www.linkedin.com)) could allow answering

encounters. High-capacity GPUs (Google’s TPUs or new “Willow" chips
queries while a patient is in bed. For instance, while a physician is with a patient, a speech-to-text instant analysis could
fetch differential diagnoses or check drug interactions on the fly. Google's announcement of LSM (sensor model) and PH-
LLM highlights a future where wearables, genomics, and EHR all feed a personal Al assistant, providing daily health insights

and flags.

e Collaborative Research with Al. Gemini 3's agentic tools may spawn “Al co-researchers” in pharma and academia. Google's
earlier talk of an "Al co-scientist” where multi-agent systems propose experiments based on Gemini 2.0 suggests we'll see
more of this concept (health.google). For example, an Al could autonomously comb biomedical databases, identify research
gaps, design screening experiments (via lab robots), and iterate the hypothesis. In drug discovery, this could compress the
discovery cycle from years to months. Partnerships like BASF (chemistry) or biotech incubators might leverage this.

e Global Health and Access. In low-resource settings, Gemini-powered solutions could democratize expertise. For instance,
a clinic without a specialist could use a mobile Gemini app (in local language) to get guidance on rare conditions. Google has
emphasized equity (“everyone, everywhere lives a healthier life” ([37] www.fiercehealthcare.com)). Translation and
localization of models for different health systems could spread benefits worldwide, provided infrastructure investments
(e.g. Google's partnerships like in India and Africa) are maintained.

e Regulatory Evolution. We anticipate clearer frameworks soon. The U.S. FDA is piloting Al software regulations, and EU's Al
Act (likely to cover high-risk systems) will reshape deployment. Gemini 3's presence in high-stakes fields will likely
accelerate such policymaking. Regulators may require standardized benchmarks for clinical Al; indeed, Med-Gemini research
uses NEJM and other medical benchmarks — these might become official standards. We may also see guideline bodies (e.g.
AMA, WHO) issuing "Al best practices” for physicians.

e Competition and Collaboration. Google is not alone: OpenAl, Microsoft, Nvidia, and startups like G42 (with Samsung) are
developing rival models. Collaborative standards efforts (e.g. ModelCards for healthcare Al) might emerge. Some foresee
integration: e.g. Microsoft's Azure could host Gemini models via Google partnership, or conversely Google offering GPT-like
APIs via Anthropic deals (IBM already has for Claude on their cloud). In biotech, partnerships like Isomorphic Labs (Google
spinout) collaborating with Novartis show major pharma interest; Google may seek more joint ventures between Gemini Al
and pharmaceutical R&D teams.

e Ethical Al Arms. The debate on needing "explainability” will continue. Future models might incorporate rigid causal
reasoning modules or verifiable co-processors for high-risk decisions. Tech design might explicitly limit GPT-like text in
some contexts. On the positive side, community-driven efforts (Stanford HAI's equity guidelines, Nature's open-review) are
pushing for transparency in Al health tools. Google's MedGemini transparency (even sharing benchmark details) is a step;
but the environment of rapid model updates challenges reproducibility. One hopes Gemini 3 spurs similar open research to
evaluate its safety.

e Integration into Daily Care. Ultimately, the vision is that Al becomes as commonplace in healthcare as imaging or lab tests.
For example, a future electronic health record system might come with an embedded "Gemini assistant” that helps clinicians
workflow, while also feeding the patient’s Al health profile. Consumer health devices will talk to it. This raises broader
societal questions about Al in health literacy and consent. For instance, should patients routinely be informed that an "Al
assistant” is involved in their care, akin to disclosing labs or consultations? These cultural shifts may require new policies
and patient education.

Table 4. Future Potential Healthcare Workflows with Al Agents. (Hypothetical scenarios enabled by
advanced models like Gemini 3)

Scenario Al Role (Gemini Agent) Potential Benefit
Emergency Triage Rapidly analyzes EMS reports and symptoms, recommends Faster, data-driven triage in
hospital resources allocation (e.g. which patient to send to ICU crowded ERs; reduce wait times
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Scenario

Drug Repurposing
Research Agent

Chronic Disease
Management

Personalized Patient
Education

Quality and
Compliance Auditor

Real-time Clinical
Interpreter

Al Role (Gemini Agent)

first)

Scans literature and databases for existing drugs, predicts
efficacy for new indications, suggests candidates for clinical
trials

Monitors wearable data (via LSM/PH-LLM), alerts
doctors/patients when patterns indicate risk (e.g. arrhythmia,
deterioration of diabetes control)

Generates tailored care plans and explanations given a patient’s
condition, language, and health literacy level

Reviews clinical workflows and documentation, flags compliance

issues (e.g. missing consents, billing errors)

Translates and summarizes medical information for non-English-
speaking patients or specialists

Potential Benefit

Identifies trial candidates swiftly;
reduces R&D costs

Proactive care; prevent
hospitalizations

Improves adherence; empowers
patients with understandable info

Ensures protocols followed;
reduces malpractice risk

Overcomes language barriers;
enhances team communication

(These scenarios are illustrative and speculative, aligned with discussed capabilities of generative Al.)

Conclusion

Gemini 3 represents a milestone in Al capability for healthcare and life sciences. As documented above, it

advances reasoning, multimodality, and agentic task execution beyond previous models (“] WWww.macrumors.com)

(1?) finance.yahoo.com). Google's strategic ecosystem—linking Gemini 3 to Search, the Gemini app, Google Cloud,

and specialized medical models—means this technology will influence everything from patient-facing apps to
lab research tools. Early deployments (e.g. Ubie in Japan (blog.google), Basalt Health in the US (blog.google))

show real-world efficiency gains in hospitals. Moreover, Google's open releases (Med-Gemini papers, TxGemma

models) invite the research community to build on Gemini’s architecture for drug discovery and diagnostics

(research.google) (°! developers.googleblog.com).

However, we emphasize that “powerful new model” does not mean “panacea.” This report highlights the

necessity of evidence-based deployment — all promising benefits must be weighed against risks. For every cited

advantage, there are unknowns: model robustness, generalizability across diverse clinical settings, cost of

integration, and ethical implications. Oversight by clinicians, data scientists, ethicists, and regulators will shape

how Gemini 3 actually changes healthcare.

Looking forward, the potential is monumental. Gemini 3 could shorten drug development cycles, personalize

treatments, and free doctors to focus on patient care rather than paperwork. It could democratize medical

expertise via accessible Al assistants. But it is up to stakeholders to guide this transformation responsibly. As
Google's healthcare leaders say, "Al is just a tool” - the ultimate goal is improved health outcomes. If Gemini 3 is
harnessed with care, the next few years might see Al co-pilot systems commonplace in clinics and labs. If

neglected, we may repeat past cycles of hype and disillusionment. Given the evidence so far, Gemini 3 is poised
to be a transformative model - a new kind of partner in health and discovery — provided we keep human

values at the center of innovation.
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Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom
data visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and
implementation guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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E IntuitionLabs  IntuitionLabs - Al Software for Pharma & Biotech

DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no
representations or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or
availability of the information contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives
be liable for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or
damage whatsoever arising from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated
content may contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information
before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of
their respective owners. All company, product, and service names used in this document are for identification purposes
only. Use of these names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and
biotech companies. As the premier US-based Al software development company for drug development and
commercialization, we deliver cutting-edge custom Al applications, private LLM infrastructure, document processing
systems, custom CRM/ERP development, and regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al
expert and multiple-exit founder with 20 years of software development experience and patent holder, based in the San
Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs,
please consult with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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