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Executive Summary
For preclinical pathology, HALO, Visiopharm, and Aiforia are not three interchangeable artificial intelligence
products. They embody different operating models. HALO is the strongest fit when a laboratory wants modular
quantitative analysis, local or enterprise deployment, user-trained models, and an image-management layer
through HALO Link. Its published options include annual or permanent licensing (indicalab.com). Visiopharm
Discovery is compelling for teams that want configurable analysis pipelines, reusable application protocols, or
APPs, and interactive results exploration. Its Quickstart APPs are pretrained starting points that can be
combined and modified (visiopharm.com). Aiforia has the clearest publicly documented study-centric
preclinical proposition: Create for browser-based model development and Studies for nonclinical workflows
that need to follow Good Laboratory Practice, or GLP (aiforia.com).

Modality fit separates the shortlist. An institutional imaging core documents HALO use with chromogenic and
fluorescent images from multiple platforms (fredhutch.org); its Multiplex IHC module specifies up to five
brightfield stains (indicalab.com). Phenoplex documents automated phenotyping through eight markers and
user-guided phenotyping for 8 to 40-plus markers (visiopharm.com). Aiforia Create supports brightfield,
fluorescence, and multichannel model development. These are vendor-stated capability boundaries, not head-
to-head performance results.

There is no defensible universal winner. Choose HALO for a modular analyst workstation-to-enterprise path,
mature quantitative modules, spatial analysis, and open GraphQL integration. Choose Visiopharm when
reusable APP construction, batch study processing, interactive quality review, and multiplex phenotyping
dominate. Choose Aiforia when distributed browser collaboration, usage-based cloud consumption, and a
documented immutable-data study workflow are primary requirements. Aiforia says Studies can export and
store immutable study data (aiforia.com); that statement does not eliminate sponsor validation.

The purchasing decision should therefore rest on a representative-slide bake-off, not a feature tally. Domain
variability is material: one public dataset spans 46 tissue types under 13 H&E conditions (nature.com).
Buyers should lock stains, scanners, preprocessing, model versions, acceptance criteria, reviewers, and

IntuitionLabs

Pharma & biotech AI consulting · Custom software · Data engineering Page 2 of 16

https://indicalab.com/halo/#:~:text=License%20HALO%20on%20an%20annual%20or%20permanent%20basis
https://visiopharm.com/discovery/#:~:text=Use%20our%20pretrained%20quickstart%20APPs%2C%20combine%20and%20modify%20them%20to%20your%20needs
https://www.aiforia.com/aiforia-research-solutions#:~:text=specifically%20designed%20for%20non-clinical%20studies%20that%20need%20to%20adhere%20to%20GLP%20guidelines
https://www.fredhutch.org/en/research/shared-resources/core-facilities/experimental-histopathology/digital-pathology-services.html#:~:text=The%20HALO%20image%20analysis%20software%20processes%20both%20chromogenic%20and%20fluorescent%20images%20from%20multiple%20imaging%20platforms.
https://indicalab.com/halo/halo-modules/#:~:text=Quantify%20expression%20of%20up%20to%20five%20brightfield%20stains
https://visiopharm.com/research-pathology-image-analysis-software/phenoplex-for-multiplexed-spatial-biology-images/#:~:text=Fully%20automated%20phenotyping%20for%20up%20to%208%20Markers%20and%20user-guided%20phenotyping%20for%208-40%2B%20markers.
https://www.aiforia.com/aiforia-research-solutions#:~:text=export%20and%20store%20immutable%20study%20data%20using%20the%20Aiforia%C2%AE%20Platform
https://www.nature.com/articles/s41597-024-03122-5#:~:text=46%20human%20tissue%20types%20stained%20using%2013%20hematoxylin%20and%20eosin%20conditions


archive behavior, then measure usable-result rate, review minutes per accepted slide, repeat-run agreement,
failure handling, and infrastructure cost.

Introduction and Background
The practical question behind “HALO vs Visiopharm vs Aiforia” is not which vendor has the longest feature list.
It is which platform can turn a laboratory's particular tissues, stains, scanners, endpoints, and review practices
into traceable quantitative evidence. That is especially important in toxicologic pathology, translational
biomarker work, and imaging cores, where the same software may support exploratory discovery one day and
data contributing to a GLP study the next.

OECD's GLP Principles do not preclude the use of digitised histopathology slides in GLP studies for the
histopathological assessment of tissue samples. The Organisation for Economic Co-operation and
Development, or OECD, says its GLP principles do not preclude digitized histopathology slides (oecd-
ilibrary.org). It also says the WSI reading should be equivalent to the original slide and that systems storing,
transferring, or migrating digitized slides should be validated (oecd-ilibrary.org) (oecd-ilibrary.org). The US
Food and Drug Administration's nonclinical guidance explicitly covers GLP histopathology assessment and
pathology peer review (fda.gov).

This report treats vendor pages as authoritative for current product claims, while labeling those claims as such.
Independent studies inform the validation plan, not a synthetic vendor ranking. Public pricing is incomplete, so
total cost must be modeled from quotation, infrastructure, storage, services, validation, and review labor.

A nonclinical digital-pathology white paper frames validation as testing both the user and the software
(digitalpathologyassociation.org). That is a useful governing principle for the comparison.

From an adjacent advisory perspective, IntuitionLabs' relevant role is integration and evidence design, not
image-analysis supply. Its public service description covers data pipelines, warehousing, and business
intelligence (intuitionlabs.ai). That makes the appropriate contribution a vendor-neutral requirements model,
interface design, and measured rollout.

HALO

Capabilities

HALO is a modular quantitative tissue-analysis environment. The core product includes pretrained deep-
learning networks for nuclear and membrane segmentation in brightfield and fluorescence (indicalab.com).
HALO AI adds user-trainable tissue classification, segmentation, and phenotyping. Its MiniNet and DenseNet
networks can be trained for tissue classification, and users train through drawn annotations rather than a code-
first interface (indicalab.com) (indicalab.com).

Key preclinical capabilities include:

Brightfield and fluorescence: An academic laboratory documents automated tissue classification
across both modalities (cancer.ox.ac.uk).
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https://www.oecd-ilibrary.org/content/dam/oecd/en/topics/policy-sub-issues/testing-of-chemicals/good-laboratory-practice-frequently-asked-questions.pdf#:~:text=The%20OECD%20Principles%20of%20GLP%20do%20not%20preclude%20the%20use%20of%20digitised%20histopathology%20slides
https://www.oecd-ilibrary.org/content/dam/oecd/en/topics/policy-sub-issues/testing-of-chemicals/good-laboratory-practice-frequently-asked-questions.pdf#:~:text=The%20OECD%20Principles%20of%20GLP%20do%20not%20preclude%20the%20use%20of%20digitised%20histopathology%20slides
https://www.oecd-ilibrary.org/content/dam/oecd/en/topics/policy-sub-issues/testing-of-chemicals/good-laboratory-practice-frequently-asked-questions.pdf#:~:text=reading%20of%20the%20whole%20slide%20image%20should%20be%20equivalent%20to%20that%20of%20the%20histology%20slide
https://www.oecd-ilibrary.org/content/dam/oecd/en/topics/policy-sub-issues/testing-of-chemicals/good-laboratory-practice-frequently-asked-questions.pdf#:~:text=store%2C%20transfer%20or%20migrate%20the%20digitised%20slides%20should%20be%20validated
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/use-whole-slide-imaging-nonclinical-toxicology-studies-questions-and-answers#:~:text=histopathology%20assessment%20and%2For%20pathology%20peer%20review%20performed%20for%20good%20laboratory%20practice
https://digitalpathologyassociation.org/_data/cms_files/files/DPA_White_Paper_Final_-_2011-10-27_NonClinical.pdf#:~:text=image%20analysis%20software%20involves%20testing%20of%20both%20the%20user%20and%20the%20software
https://intuitionlabs.ai/#:~:text=Robust%20data%20pipelines%2C%20integration%2C%20warehousing%2C%20and%20business%20intelligence%20for%20actionable%20insights.
https://indicalab.com/halo/#:~:text=Use%20pre-trained%20deep-learning%20networks%20for%20optimized%20nuclear%20and%20membrane%20segmentation
https://indicalab.com/halo-ai/#:~:text=Train%20AI-based%20MiniNet%20and%20DenseNet%20networks%20to%20classify%20tissue
https://indicalab.com/halo-ai/#:~:text=you%20train%20the%20neural%20network%20by%20drawing%20annotations
https://www.cancer.ox.ac.uk/support/THL/HALO#:~:text=HALO%20is%20capable%20of%20automated%20tissue%20classification%20on%20brightfield%20and%20fluorescent%20images


Multiplex analysis: Separate IHC and Highplex FL modules create a modular buying path rather than
one universal workflow (indicalab.com).

Spatial endpoints: The Spatial Analysis module covers nearest-neighbor, proximity, and tumor-
infiltration analyses (indicalab.com).

Model portability: ONNX compatibility supports model import and export between machines
(indicalab.com).

Validation output: The Train, Validate, Test workflow reports quantitative metrics according to network
type (indicalab.com).

Adoption

Independent and institutional sources show use across research modalities. Fred Hutchinson Cancer Center
describes HALO processing chromogenic and fluorescent images from multiple platforms (fredhutch.org).
Oxford's Translational Histopathology Laboratory documents machine-learning classification on brightfield and
fluorescent images (cancer.ox.ac.uk). A toxicologic-pathology study reported correlations between HALO
quantitative outputs and pathologist grades across tissue findings (jstage.jst.go.jp). These examples
demonstrate use, not transferability to every assay.

An independent immunology study also reports using HALO Spatial Analysis for proximity, margin, and
infiltration analyses (frontiersin.org). This supports workflow relevance without creating a comparative
benchmark.

Strengths and Limitations

HALO's principal strength is breadth from analyst workstation to managed enterprise environment. HALO Link
provides study-centric image organization (indicalab.com). The optional Compliance Add-on includes
exportable study and system audit trails plus reason-for-change capture (indicalab.com). Custom integrations
can use an open GraphQL API (indicalab.com).

The limitation is procurement complexity. Modules, HALO AI, HALO Link, compliance options, infrastructure,
and services must be scoped together. Public pages do not expose fixed prices or enough detail to infer
electronic-signature, retention, or model-locking behavior for a particular configuration. Indica explicitly labels
HALO AI Apps and HALO modules as research-use-only (indicalab.com). Buyers should keep that research
stack distinct from HALO AP Dx, which the FDA database classifies separately as digital-pathology viewing
and management software (accessdata.fda.gov).

Visiopharm

Capabilities

Visiopharm Discovery centers on configurable APPs, batch execution, and visual quality control. Users can
transfer existing annotations, train from result masks, and develop deep-learning APPs with tissue-morphology
expertise (visiopharm.com) (visiopharm.com). Discovery can batch-process whole studies with multiple
research APPs (visiopharm.com).
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https://indicalab.com/halo/halo-modules/#:~:text=Quantify%20expression%20of%20up%20to%20five%20brightfield%20stains
https://indicalab.com/halo/halo-modules/#:~:text=perform%20nearest%20neighbor%20analysis%2C%20proximity%20analysis%2C%20and%20tumor%20infiltration%20analysis
https://indicalab.com/halo-ai/#:~:text=Leverage%20flexible%20import%20and%20export%20options%20with%20ONNX%20compatibility
https://indicalab.com/halo-ai/#:~:text=Quantitative%20metrics%20are%20output%20based%20on%20the%20type%20of%20network
https://www.fredhutch.org/en/research/shared-resources/core-facilities/experimental-histopathology/digital-pathology-services.html#:~:text=The%20HALO%20image%20analysis%20software%20processes%20both%20chromogenic%20and%20fluorescent%20images%20from%20multiple%20imaging%20platforms.
https://www.cancer.ox.ac.uk/support/THL/HALO#:~:text=HALO%20is%20capable%20of%20automated%20tissue%20classification%20on%20brightfield%20and%20fluorescent%20images
https://www.jstage.jst.go.jp/article/tox/32/4/32_2019-0022/_article#:~:text=The%20results%20of%20quantitative%20analysis%20were%20correlated%20with%20the%20histopathological%20grades%20evaluated%20by%20pathologists.
https://www.frontiersin.org/journals/immunology/articles/10.3389/fimmu.2022.979993/full#:~:text=Proximity%2C%20marginal%20and%20infiltration%20analysis%20were%20performed%20within%20the%20HALO%20Spatial%20Analysis%20module
https://indicalab.com/halo-link/#:~:text=flexible%20data%20organization%20and%20a%20study-centric%20browser%20experience
https://indicalab.com/halo-link/#:~:text=exportable%20study%20and%20system-wide%20audit%20trails%2C%20reason%20for%20change%20capture
https://indicalab.com/halo/#:~:text=Custom%20integrations%20are%20available%20using%20a%20powerful%20and%20open%20GraphQL%20API
https://indicalab.com/news/announcing-halo-ai-apps-for-life-science-image-analysis-workflows/#:~:text=HALO%20AI%20Apps%20and%20HALO%20modules%20are%20intended%20for%20research%20use%20only
https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMN/pmn.cfm?ID=K252762#:~:text=Device%20Classification%20Name%20Digital%20Pathology%20Image%20Viewing%20And%20Management%20Software
https://visiopharm.com/discovery/#:~:text=Transfer%20and%20use%20existing%20annotations%20from%20other%20platforms.%20Build%20classifiers%20by%20training%20on%20result%20masks.
https://visiopharm.com/discovery/#:~:text=anyone%20with%20an%20understanding%20of%20tissue%20morphology%20can%20train%20an%20AI%20deep%20learning%20APP
https://visiopharm.com/discovery/#:~:text=Run%20batch%20processing%20across%20entire%20studies%20with%20any%20number%20of%20research%20APPs.


Its workflow strengths are concrete:

Reusable protocols: Quickstart APPs provide pretrained components that a team can combine and
modify.

Review: Cells, plots, and image results can be reviewed together.

Export: Discovery can place data, images, and plots into standard reporting workflows.

Cross-slide alignment: Tissuealign can align brightfield IHC or in situ hybridization with H&E,
immunofluorescence, or imaging mass cytometry (visiopharm.com).

Animal research: The APP Center includes rodent-specific workflows, including a deep-learning PSR
liver-fibrosis APP (visiopharm.com).

Phenoplex is the specialized multiplex and spatial workflow. It imports major multiplex formats and combines
segmentation, phenotyping, spatial exploration, and verification (visiopharm.com) (visiopharm.com).

Adoption

Visiopharm's most visible preclinical adoption evidence is workflow-specific rather than a published installed-
base number. The official APP catalog includes animal-research protocols, and the product supports entire-
study batch processing. That is useful evidence for feasibility, but it does not establish performance on a
sponsor's scanner, fixation, stain batch, species, organ, lesion spectrum, or endpoint.

The distinction matters because external evidence shows large acquisition effects. A public domain-shift
dataset spans 46 tissue types under 13 H&E staining conditions (nature.com). Visiopharm's configurability
is therefore valuable only if the buyer operationalizes representative training, challenge cases, and version-
controlled verification.

Strengths and Limitations

Discovery is a strong fit for imaging cores that want reusable components and interactive review rather than a
black-box endpoint. Phenoplex is differentiated when multiplex phenotyping is central. Visiopharm documents
on-premises, cloud, and hybrid installation for its Windows desktop platform (visiopharm.com).

The public evidence has boundaries. A vendor webinar contrasts perpetual licensing with annual subscription,
but no current public price is stated (visiopharm.com). Public research pages do not establish GLP-specific
immutable results, detailed audit trails, electronic signatures, or a public general API. Those should be
demonstration and contract questions, not assumed gaps or capabilities.

Aiforia

Capabilities

Aiforia Create is a cloud-oriented environment for developing and validating deep-learning models for
histologic features (aiforia.com). It supports remote definition of validation sets and collection of validation
annotations (aiforia.com). All AI-development features can be applied to multichannel images (aiforia.com).
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https://visiopharm.com/discovery/#:~:text=Align%20brightfield%20IHC%20or%20ISH%20with%20H%26E%20and%20even%20IF%20or%20IMC%20images.
https://visiopharm.com/app-center/app/psr-liver-fibrosis-ai-rodent/#:~:text=This%20Animal%20Research%20APP%20uses%20a%20deep%20learning-based%20strategy
https://visiopharm.com/research-pathology-image-analysis-software/phenoplex-for-multiplexed-spatial-biology-images/#:~:text=Phenoplex%20is%20a%20complete%20workflow%20software%20for%20multiplex%20tissue%20images%20in%20spatial%20biology
https://visiopharm.com/research-pathology-image-analysis-software/phenoplex-for-multiplexed-spatial-biology-images/#:~:text=Import%20images%20from%20all%20major%20multiplex%20image%20formats
https://www.nature.com/articles/s41597-024-03122-5#:~:text=46%20human%20tissue%20types%20stained%20using%2013%20hematoxylin%20and%20eosin%20conditions
https://visiopharm.com/support/#:~:text=Installation%20may%20proceed%20via%20hardware%20on-premises%2C%20in%20cloud%20environments%2C%20or%20in%20hybrid%20models.
https://visiopharm.com/resources/advanced-image-analysis-capabilities-to-enhance-drug-discovery/#:~:text=perpetual%20models%20that%20allow%20unlimited%20volume%20with%20limited%20access%20or%20a%20subscription%20model%20paid%20annually
https://www.aiforia.com/aiforia-create#:~:text=develop%20and%20validate%20deep%20learning%20AI%20models%20for%20histological%20features%20and%20patterns
https://www.aiforia.com/aiforia-create#:~:text=defining%20validation%20sets%20and%20collecting%20validation%20annotations%20remotely
https://www.aiforia.com/aiforia-create#:~:text=All%20AI%20development%20features%20are%20applicable%20to%20multichannel%20images


Create is explicitly Research Use Only (aiforia.com).

Aiforia Studies supplies the study layer. Its public description targets nonclinical work needing GLP-aligned
workflows and immutable study-data export. That is the clearest vendor statement among the three about a
purpose-built GLP study workflow. It still needs configuration-specific validation, operating procedures, role
design, and evidence that exported records remain complete and readable.

A DNV certificate states that Aiforia's management system conforms to ISO/IEC 27001:2022 (aiforia.com).
That is organizational security evidence, not evidence that a specific analysis is scientifically valid.

Adoption

A vendor-authored Sanofi case study reports more than 150,000 objects detected and counted in a
Parkinson's disease preclinical project (aiforia.com). This illustrates scale for one use case, not a cross-vendor
benchmark. Aiforia announced Studies on March 6, 2024, and described a data-capture addition for preclinical
findings in December 2025 (aiforia.com) (aiforia.com). Buyers should confirm which release, controls, and
migration path a quote covers.

Strengths and Limitations

Aiforia's central strength is a web and cloud operating model. It says customers may host on their own cloud
provider, and its web API supports image upload and result export (aiforia.com) (aiforia.com). The vendor
claims support for all major scanners and file formats, which should be verified using the buyer's exact file
variants and metadata (aiforia.com).

Commercially, Create is described as usage-based, while the FAQ directs buyers to request a needs-based
quote (aiforia.com) (aiforia.com). That can align cost with variable workload, but it also requires explicit
consumption forecasts, concurrency tests, storage-egress terms, and cost controls. Public documentation
does not fully specify model-version locking, retention periods, electronic signatures, or detailed Studies audit-
trail behavior.

Feature Comparison
Table 1 summarizes documented product fit. “Documented” means a fetched public source states the
capability. It does not mean that every module is bundled, licensed, or validated for the buyer's intended use.

Decision area HALO ecosystem Visiopharm ecosystem Aiforia ecosystem

Core operating
model

Modular desktop/server
analysis plus HALO AI and
HALO Link.

Discovery APP construction and analysis,
with Phenoplex for multiplex workflows.

Browser-based Create model
development plus Studies for
study-centric nonclinical work.

Brightfield and
fluorescence

Both modalities are
documented in institutional
use.

Discovery supports cross-modality
alignment including IHC, H&E, IF, and
IMC.

Create supports brightfield and
fluorescence formats.
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https://www.aiforia.com/aiforia-create#:~:text=Create%20is%20intended%20for%20Research%20Use%20Only
https://www.aiforia.com/hubfs/2024-Aiforia%20ISO%2027001-2022.pdf#:~:text=has%20been%20found%20to%20conform%20to%20the%20Information%20Security%20Management%20System%20standard
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https://www.aiforia.com/aiforia-research-solutions#:~:text=You%20can%20also%20opt%20to%20host%20on%20your%20own%20cloud%20provider
https://www.aiforia.com/cloud#:~:text=Upload%20images%20and%20export%20image%20analysis%20results%20easily%20via%20API
https://www.aiforia.com/cloud#:~:text=All%20major%20scanner%20and%20image%20file%20formats%20supported
https://www.aiforia.com/aiforia-create#:~:text=You%20pay%20only%20for%20what%20you%20use
https://www.aiforia.com/faqs#:~:text=We%20are%20happy%20to%20give%20you%20a%20quote%20based%20on%20your%20needs


Decision area HALO ecosystem Visiopharm ecosystem Aiforia ecosystem

Multiplex and
spatial

Dedicated multiplex, high-
plex fluorescence, and
spatial modules.

Phenoplex covers multiplex import,
phenotyping, and spatial exploration.

Multichannel model development is
documented, but public pages give
no directly comparable marker
ceiling.

Custom AI Annotation-driven training,
quantitative validation
output, and ONNX
exchange.

APP training from annotations or result
masks, with Quickstart components.

Remote training and validation-set
annotation in Create.

Study workflow HALO Link organizes
images and studies; optional
compliance controls are
documented.

Whole-study batch processing and
interactive image/plot review are
documented.

Studies explicitly targets GLP-
oriented nonclinical workflows and
immutable data export.

Deployment Workstation, server,
enterprise, and managed
AWS options.

On-premises, cloud-environment, or
hybrid installation.

Shared vendor cloud or customer-
selected cloud is documented.

Integration Open GraphQL plus HALO
Link API.

Standard exports and public evidence of
image-management integrations, but no
general research API documentation was
found.

Web API for image upload and
result export.

Commercial
signal

Annual or permanent
license, no public list price.

Perpetual or annual subscription
described, no public list price.

Usage-based Create plus needs-
based quote, no public tariff.

Evidence
boundary

Research modules are RUO;
optional controls do not
validate a buyer's workflow.

No public claim found that Discovery or
Phenoplex is a validated GLP study
system.

Create is RUO; Studies' GLP
workflow claim still requires
sponsor validation.

The table reveals three different centers of gravity. HALO offers the broadest modular architecture and clearest
open integration statement. Visiopharm emphasizes reusable analysis construction and guided visual
verification. Aiforia ties cloud collaboration to a dedicated study module. The most important missing cell
across all three is a public, configuration-level validation package matching a specific buyer's intended use.

Table 2 converts deployment claims into data-flow questions that an R&D information technology team can
test.

Data-flow
stage

Required evidence HALO question Visiopharm question Aiforia question

Scanner
ingest

Exact file variant,
metadata, compression,
focus-layer, and
multichannel test set.

Which formats pass through
HALO Link without conversion?

Which importer and
normalization steps
precede Discovery or
Phenoplex?

Does “major formats”
include every scanner
firmware variant in
scope?

Storage and
identity

Ownership, residency,
encryption, role mapping,
backup, restore, and
retention.

Who operates storage under
workstation, server, enterprise,
and AWS patterns?

How are identity and
shared storage
configured in local,
cloud, and hybrid
modes?

Which party controls
tenancy, keys, backup,
and egress in each
hosting choice?
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Data-flow
stage

Required evidence HALO question Visiopharm question Aiforia question

Analysis
compute

Concurrency, queue
behavior, accelerators,
retry logic, and cost
telemetry.

How does autoscaling behave
under a representative batch?
Indica says unused instances
shut down (indicalab.com).

What processing
volume is included in
each license model?

Which actions
consume usage, and
how are failed or
repeated runs billed?

Review and
approval

Annotation provenance,
reviewer roles, reason for
change, signatures, and
exception handling.

Demonstrate Compliance Add-
on controls in the proposed
configuration.

Demonstrate study
review history and
result-version behavior.

Demonstrate
immutable data,
correction, and
approval behavior in
Studies.

Export and
archive

Schema, units, identifiers,
image linkage, checksum,
audit trail, and retrieval
test.

Exercise GraphQL and archive
export.

Exercise tabular,
image, and plot
exports.

Exercise API result
export and immutable
study-data export.

This data-flow view prevents a common procurement error: buying an analysis engine while leaving image
movement, identity, archive, and review controls unspecified. It also makes infrastructure and validation costs
visible before contracting.

Performance and Benchmarks
No public evidence located for this report supports a fair three-way accuracy or throughput leaderboard. The
vendors describe different modules, endpoints, and deployment topologies. A number such as marker count is
a capability boundary, not evidence of segmentation quality. A case-study object count is workload context, not
speed.

Independent evidence instead supports five validation principles:

Test domain shift: The 46-tissue, 13-condition dataset shows why stain diversity belongs in a
challenge set (nature.com).

Test scanner effects: Include every in-scope scanner, firmware family, magnification, compression
setting, and color-management path.

Use multiple external sets: One robustness study evaluated six WSI test sets, each with 23 to 24
slides, across scanner and IHC combinations (frontiersin.org).

Select endpoint metrics: FDA's ValidPath framework lists sensitivity, specificity, precision, recall, and
F1 score for binary models (origin-cdrh-rst.fda.gov). Continuous area, count, intensity, and spatial
endpoints need their own agreement and error measures.

Revalidate meaningful changes: A College of American Pathologists guideline calls for revalidation
when a significant WSI-system component changes (pmc.ncbi.nlm.nih.gov).

The same principles apply regardless of vendor. A peer-reviewed GLP paper says the WSI validation envelope
must expand when images support raw data and archiving (journals.sagepub.com).
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For each platform, the bake-off should use identical source images and prespecified acceptance rules. Model
tuning belongs in a training partition. The final comparison belongs in a locked challenge partition that includes
common cases, difficult morphology, artifacts, borderline signal, tissue absence, and corrupted or unsupported
files. Reviewers should be blinded to platform where practicable.

Data Analysis and Evidence
The most decision-useful quantitative analysis uses the buyer's own study stream. Public sources provide
design anchors but not substitutable performance numbers. A multisite FDA-reviewed WSI precision study
used two readers at each of three external laboratories, illustrating how site and reader factors can be
separated (accessdata.fda.gov). NIST's Artificial Intelligence Risk Management Framework calls for
documenting test sets, metrics, and tools used during test, evaluation, verification, and validation
(airc.nist.gov).

Table 3 is a reader-run scorecard. Normalize each measure before weighting, and preserve raw observations
for auditability.

Measure Calculation or evidence Suggested interpretation

Usable-result rate Accepted outputs divided by attempted slides. Separately report unsupported files, pipeline failures, and
scientifically rejected outputs.

Review burden Pathologist review minutes divided by accepted
slides.

Capture both routine review and exception-resolution time.

Repeatability Agreement statistic across repeated runs of the
same image and locked model.

Exact equality may be expected for deterministic pipelines;
investigate nondeterminism explicitly.

Reproducibility Agreement across scanners, sites, stain lots,
operators, or deployment environments.

Stratify results so one dominant tissue or site cannot hide a
weak subgroup.

Reference
agreement

Endpoint-appropriate comparison against
consensus annotation or another prespecified
reference.

Use sensitivity and precision for detection, Dice or
intersection-over-union for segmentation, and agreement
methods for continuous outputs.

Turnaround Wall-clock time from accepted upload to review-
ready output.

Report median, tail latency, queue time, and concurrency.

Cost per
accepted slide

License allocation plus compute, storage,
egress, services, and review labor, divided by
accepted slides.

Run low, expected, and peak-volume scenarios because
licensing models differ.

Traceability
completeness

Percentage of sampled results linked to source
image, model, parameters, user actions, review
status, and export.

Treat missing lineage as a workflow failure, not a
documentation footnote.

This scorecard avoids false precision. A platform may be fastest yet create more review work, or have lower
apparent compute cost while shifting integration and archive work to internal teams. The decisive denominator
is the accepted, review-ready, traceable result.
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For a 240-slide pilot, a practical stratification could reserve 120 slides for development, 60 for locked
verification, and 60 for stress cases. Those are planning examples, not externally validated sample-size
requirements. Statistical power should be derived from the endpoint, expected error, subgroup structure, and
decision threshold. The key is to establish the split before final testing and prevent leakage between training
and verification.

Cost requests should force comparable line items:

License basis: Named user, concurrent user, workstation, server, site, enterprise, image, compute unit,
or annual subscription.

Modules: Base analysis, AI training, multiplex, spatial, image management, study workflow, and
compliance controls.

Infrastructure: Compute accelerators, storage tiers, backup, data transfer, monitoring, and disaster
recovery.

Services: Installation, migration, application development, validation support, training, and premium
support.

Change cost: Version upgrades, model revalidation, scanner additions, data migration, and interface
maintenance.

Because HALO permits annual or permanent terms, Visiopharm discusses perpetual and subscription models,
and Aiforia describes usage-based consumption, a single “license price” comparison would be misleading. A
three-year total-cost model should apply the same slide volumes, concurrency, storage growth, retention, and
labor assumptions to every quote.

Implementation and Selection Plan
Start with intended use, not demonstrations. Define whether output supports exploratory ranking, biomarker
quantification, toxicologic interpretation, pathology raw data, or an archive. Then map each claim to evidence.

Representative-slide bake-off

Freeze inputs: Record tissue, species, stain, scanner, resolution, compression, channel structure, and
acquisition settings.

Partition data: Separate model development, verification, and stress-test slides before training.

Define endpoints: Specify object, area, intensity, phenotype, spatial, or ordinal outputs and units.

Set acceptance rules: Prespecify accuracy, repeatability, usable-result rate, review burden, and failure
handling.

Lock configurations: Capture product version, modules, model artifact, parameters, preprocessing,
and compute environment.
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Challenge boundaries: Include artifacts, weak staining, uncommon lesions, out-of-focus regions,
missing tissue, and unexpected formats.

Measure reviewers: Time annotation, quality control, correction, adjudication, and approval separately.

Test interfaces: Round-trip identifiers and results through scanner storage, image management
system, laboratory information management system, analytics store, and archive.

Exercise recovery: Simulate interrupted uploads, failed jobs, restored backups, and repeated exports.

Document decisions: Retain protocols, results, deviations, accepted limitations, ownership, and
revalidation triggers.

GLP and computerized-system evidence

The vendor's feature demonstration is only one layer. FDA guidance says Part 11 applies when required
records are maintained electronically instead of paper and recommends a justified, documented risk
assessment for validation (fda.gov) (fda.gov). OECD guidance says computerized-system validation should
follow a formal validation plan and supplier agreements should state data ownership clearly (oecd.org)
(oecd.org).

OECD's GLP data guidance applies the attributes “attributable, legible, contemporaneous, original, accurate,
complete” to paper and electronic records (oecd.org). The procurement evidence set should make those
properties testable.

Require evidence for:

Access: Unique identity, role authorization, privileged administration, and periodic review.

Change: Configuration control, model and software versioning, reason for change, and approval.

Records: Original-data preservation, metadata, timestamps, audit trails, signatures where required, and
readable export.

Operations: Monitoring, incident handling, backup, restore, business continuity, and capacity.

Suppliers: Responsibilities, hosting location, subcontractors, service levels, data ownership, return, and
deletion.

Lifecycle: Installation, operational and performance qualification as applicable, periodic review,
migration, and retirement.

US GLP rules require automated-data changes not to obscure the original entry (govinfo.gov). OECD similarly
states that electronic-record changes must preserve the original in the audit trail (oecd.org). A neutral
nonclinical white paper adds that image-analysis validation tests both user and software
(digitalpathologyassociation.org).
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Implications and Future Directions
The market is moving from isolated analysis toward connected evidence systems. Phenoplex packages more
of the multiplex verification journey. Aiforia Studies formalizes a preclinical study layer around browser-based
analysis. As these environments converge, differentiation will increasingly depend on observable lifecycle
behavior: lineage, interoperability, change control, cost predictability, and review efficiency. NIST specifically
calls for documented test sets, metrics, and test tools (airc.nist.gov).

Model portability also deserves more weight. HALO AI's ONNX compatibility is a concrete statement, but a
portable model file is not a portable validated result. Preprocessing, scanner color response, runtime version,
tiling, thresholding, and postprocessing can change outputs. Teams should export not only model artifacts, but
also the complete execution specification and a regression set.

Long-term archive design is equally important. A toxicologic-pathology workshop report says WSI records must
remain retrievable, complete, and readable through their lifecycle (journals.sagepub.com). Remote transfer
validation should cover both sending and receiving environments, according to OECD (oecd-ilibrary.org).
Procurement should therefore include exit tests, readable bulk export, metadata dictionaries, checksums, and
restoration rehearsals.

For organizations needing independent implementation support, the useful advisory layer is requirements
traceability and system integration. IntuitionLabs describes implementation and integration of complex
enterprise systems as a service (intuitionlabs.ai). In this category, that perspective should remain
complementary to vendor scientific expertise and sponsor quality ownership.

Frequently Asked Questions (FAQs)

Which is the best AI pathology software for preclinical research?

There is no context-free best product. HALO best matches modular quantitative analysis and enterprise
integration, Visiopharm best matches configurable APP workflows and interactive multiplex review, and
Aiforia best matches distributed cloud model development plus a publicly stated GLP-oriented Studies
workflow. The winner must be the system with the highest accepted-result rate and lowest total review and
lifecycle burden on representative buyer data.

Is Aiforia more cloud-oriented than HALO and Visiopharm?

Yes, based on public positioning. Aiforia centers its research workflow on a web platform and permits
customer-cloud hosting. HALO spans workstation, server, enterprise, and managed AWS configurations.
Visiopharm documents on-premises, cloud-environment, and hybrid installation. “Cloud” alone does not decide
residency, identity, egress, backup, performance, or cost.

Do these products support toxicologic pathology?

All three have relevant evidence, but at different levels. HALO has published toxicologic-pathology use and
modular analysis. Visiopharm has animal-research APPs such as rodent liver fibrosis. Aiforia Studies explicitly
targets nonclinical studies, and its case material includes preclinical quantification. Each endpoint still needs
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fit-for-purpose validation.

Does a GLP feature claim make an analysis validated?

No. A GLP-oriented workflow may provide useful controls, but the sponsor must define intended use, qualify
the configured system, validate the method, train users, govern changes, and preserve records. A peer-
reviewed paper notes that the WSI validation envelope expands when digital images support pathology raw
data and archiving (journals.sagepub.com).

How should buyers compare pricing without list prices?

Request a common three-year scenario with identical users, sites, annual images, concurrency, storage
growth, retention, modules, environments, support, validation services, and expected review time. Ask vendors
to separate recurring license, consumption, infrastructure, services, and change costs. Do not compare an
Aiforia usage unit directly with a HALO permanent license or a Visiopharm subscription without normalizing
workload.

Conclusion
The preclinical choice is fundamentally about operating model. HALO provides the most visibly modular path
across quantitative analysis, custom AI, spatial tools, image management, and open GraphQL integration.
Visiopharm emphasizes composable APPs, whole-study batch processing, interactive verification, and a
dedicated Phenoplex experience. Aiforia emphasizes browser collaboration, custom deep learning, API-based
data movement, and a Studies module explicitly positioned for nonclinical GLP workflows.

Those distinctions narrow the shortlist, but they do not complete due diligence. Vendor claims about formats,
marker counts, cloud options, or compliance functions must be tested in the exact proposed bundle. Research-
use labels must be respected. Public evidence does not justify declaring any configured workflow validated for
a sponsor's intended use, and OECD calls for a formal validation plan (oecd.org).

The defensible decision process is therefore empirical and traceable: define the endpoint, partition
representative slides, lock configurations, test scanners and stain variability, measure accepted outputs and
review labor, exercise integrations and recovery, and price the whole lifecycle. Select the platform that
produces the most reproducible, reviewable, exportable evidence under those conditions, then treat every
material change as a reason to reassess the validated state.
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THE PUBLISHER

About IntuitionLabs
IntuitionLabs is an AI consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

AI consulting and adoption

Our AI enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind AI: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted AI options support teams
evaluating how to operate AI with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include AI agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore AI enablement, pharma and biotech software development, data engineering and BI, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ai

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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https://intuitionlabs.ai/services/ai-enablement
https://intuitionlabs.ai/services/custom-software-development/pharma-biotech
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