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Executive Summary
Reinforcement Learning from Human Feedback (RLHF) is an advanced AI training paradigm that

leverages expert human evaluation to refine model outputs. In biotechnology and healthcare,

where domain expertise and safety-critical decision-making abound, RLHF (and related human-

in-the-loop labeling) is emerging as a crucial approach for training models in diagnostics, drug

discovery, genomics, and clinical research. Specialized data-labeling platforms—such as Scale

AI (Healthcare division), Labelbox (Healthcare), and Appen (Medical)—offer managed RLHF and

annotation services, promising rapid scale, domain expertise, and regulatory compliance.

Alternatively, organizations may develop in-house RLHF pipelines and annotation teams to

retain full control over sensitive data and processes.

This report provides an in-depth comparison of these external RLHF platforms versus in-house

solutions for biotech applications. It examines the history and capabilities of each option,

highlights use cases and case studies, analyzes quantitative market trends, and discusses the

technical, regulatory, and operational considerations. Key findings include:

Scale AI Medical (now partially owned by Meta) has historically led in high-complexity annotation,

including biomedical imaging and research. It offers robust RLHF tools (through Scale Rapid) and a

large global crowd (9,000+ contributors (www.reuters.com)). It maintains HIPAA and SOC2

compliance by design (www.onhealthcare.tech). However, after Meta’s 2025 acquisition of a 49%

stake (www.onhealthcare.tech), major clients (like Google) are reevaluating their use of Scale for

sensitive data (www.reuters.com). Consequently, Scale’s healthcare focus may wane, creating a

market gap.

Labelbox Healthcare provides an end-to-end data/feedback platform with specialized tools and

workflows for biomedical data. In 2025 Labelbox attained HIPAA compliance and SOC2

(labelbox.com), underscoring its suitability for clinical datasets. It explicitly supports RLHF/DPO

(Direct Preference Optimization) workflows (labelbox.com). Academic trials show Labelbox can

coordinate non-expert annotators to label medical imagery at near-expert quality

(asiagrowthpartners.com) (asiagrowthpartners.com). Leading life-sciences teams (e.g. Genentech,

Intuitive Surgical, Stryker) report using Labelbox to streamline multi-disciplinary annotation and build

clinician trust in AI models (labelbox.com) (labelbox.com).

Appen Medical (Appen’s health-focused services) leverages Appen’s broad workforce and long

experience in data annotation. Appen offers HIPAA-aligned workflows with U.S.-based teams

(appenusa.com) and integrates data securely via APIs. In RLHF contexts, Appen emphasizes scale

and diversity for language models (www.appen.com) and has partnered with medical research (e.g.

Johns Hopkins) to accelerate labeling: one case enabled 1,500+ person-hours of neuroscience

annotation in a few weeks via Appen’s crowd (www.appen.com).
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In-house Solutions: Biotech firms can build their own RLHF pipelines and labeling staff. In-house

labeling grants maximum data control and security (no third-party data sharing) (www.basic.ai),

enabling adherence to HIPAA/PII policies. It can be cost-effective at moderate scale, but requires

substantial investment in infrastructure, annotation tools, and recruitment of skilled annotators.

According to industry analyses, in-house annotation usually has higher up-front time and cost (train

teams, build platforms) (www.basic.ai) (maxicus.com), and is less easily scaled. Outsourcing to

specialized vendors often proves faster and more economical, albeit potentially less controllable.

A comparative table below summarizes key attributes of each approach. Following sections

detail the technical capabilities, case studies, data analyses, and future outlook for RLHF in

biotech. All claims are supported by latest industry references and market research.

Aspect Scale AI Medical Labelbox Healthcare Appen Medical
In-House RLHF

Solutions

Provider Type
Commercial data-labeling and

RLHF platform (Meta/Scale AI)

Commercial AI data and

feedback platform (Labelbox

Inc.)

Commercial

annotation service

(Appen Inc.)

Internal team and

infrastructure

(company-built)

RLHF

Capabilities

Strong focus via Scale Rapid:

supports preference-

rankings, InstructGPT-style

labels, multi-step evaluations

(scale.com); world-class

RLHF throughput touted

(asiagrowthpartners.com).

Explicit RLHF/DPO workflows:

provides “expert AI trainers”

for preference data and

human-in-loop model

alignment (labelbox.com)

(labelbox.com). Offers rubric-

based evaluation studio (2025

launch) for generative model

tuning.

Supports preference

data and fine-tuning:

Appen’s whitepaper

details RLHF steps

(prompt/response

generation, ranking,

reward model)

(www.appen.com)

(www.appen.com).

Experience with fine-

tuning corporate

LLMs (e.g. Cohere

case) and broad

annotation volume.

Depends on

internal tooling.

Can use open-

source platforms

(e.g. Label

Studio) or custom

UIs plus LLM

frameworks. RLHF

is built by

organizing

experts to

generate/rank

model outputs;

requires building

reward models

and training

loops.

Data Types

Supported

All modalities: 2D/3D medical

imaging (MRI, CT, pathology,

behavioral video)

(www.onhealthcare.tech);

biosensor signals; multi-

modal (EHR, genomics).

All data types: images, video,

text (clinical notes, reports),

time series. Emphasizes

support for biomedical

ontologies and custom schema

(labelbox.com) (labelbox.com).

Broad text, image,

audio, video; includes

clinical text

(transcription, EHR

coding), imaging

markup, survey data,

etc. Claims custom

‘‘categorical tagging’’

and entity labeling.

Tailored to

company’s needs.

Typically focus on

internal data

pipelines: clinical

records (text),

internal imaging,

proprietary

experimental

data. Data

science team

picks suitable

annotation tools.

Workforce /

Expertise

Large global network (9,000+

contributors worldwide

(www.reuters.com)), including

medically trained annotators

and PhDs

(www.onhealthcare.tech).

Scale Rapid can

Dedicated “expert AI trainers”

network (PhDs, MDs,

engineers) for healthcare

domains (labelbox.com). Can

also leverage platform’s

crowd/labeled workforce

(including novices under

Very large crowd

(global, multilingual)

with options for

certified US-based

annotators

(appenusa.com)

(appenusa.com).

Offers specialized

Company

hires/train PhDs,

clinicians, or data

annotators as

needed. May also

use contractors.

Requires building

management for
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Aspect Scale AI Medical Labelbox Healthcare Appen Medical
In-House RLHF

Solutions

recruit domain-specific

labelers.

expert QA

(asiagrowthpartners.com)).

workforces on-

demand (e.g. doctors,

radiologists) via

vendor partnership.

quality (trainings,

QA processes).

Quality

Assurance

Multi-tiered QA: workloads

undergo reviewer audits,

consensus metrics, model-

based checks. Proven in

critical projects (e.g.

neuroscience)

(www.onhealthcare.tech).

High >98% accuracy claimed

in vision tasks.

Workflow includes sample

review by domain experts,

consensus labeling, tool-

assisted consistency checks

(labelbox.com) (labelbox.com).

Gamified dashboards, inter-

annotator agreement metrics.

Labelbox Evaluation Studio

provides real-time insights.

Dual-layer validation:

cross-checks, audit

trails, performance

scoring

(appenusa.com)

(appenusa.com).

Quality flow tools for

LLM evaluation jobs.

Example: CallMiner

saw overnight vs

month speed up with

Appen QA

(www.appen.com).

Internal QA via

linelists and

expert overlap.

Many companies

implement two-

pass review

(junior annotator

+ senior

specialist).

Resource-

intensive: need

in-house SMEs to

verify labels.

Regulatory

Compliance

HIPAA-compliant, SOC 2

Type II

(www.onhealthcare.tech), with

international data security

infrastructure built for

healthcare use

(www.onhealthcare.tech)

(www.onhealthcare.tech).

Contracts often include BAAs.

HIPAA-compliant (program

announced 2025) with SOC2

and GDPR certifications

(labelbox.com). Offers secure

deployment options (data stays

in client cloud until annotation)

(labelbox.com).

HIPAA and GDPR

aligned for medical

projects. Appen USA

highlights U.S.-only

workforce and

secure environments

for healthcare data

(appenusa.com)

(appenusa.com).

Known for rigorous

privacy training for

annotators.

Must build

compliance from

scratch:

implement

encrypted

storage, audit

logs, BAAs, and

validated tooling.

Potentially uses

on-premise

solutions to keep

PHI internal.

Turnaround /

Scalability

High scalability: can ramp

from small projects to millions

of labels via global

crowdsourcing (scale.com).

E.g. neuroscience labeling

done overnight

(www.onhealthcare.tech).

However, managing timelines

with cross-border data may

add complexity.

Cloud-based platform with API

pipelines. Label generation

projects (e.g. GPT-style

prompts) can return data in

hours (preset templates)

(scale.com). Scales well; case

study showed novices finishing

large image segmentation

rapidly

(asiagrowthpartners.com).

Flexible engagement:

dedicated team vs on-

demand. Offers rapid

A/B testing and

evaluation (e.g. LLM

eval case studies

[27]). Appen’s crowd

can label at huge

scale; companies cite

large reductions in

training time

(appenusa.com).

Dependent on

team size. Scaling

beyond in-house

capacity is

difficult. Some

companies use

intermittent surge

staffing, but

recruitment takes

time. Turnaround

is typically slower

unless large

annotations

teams exist.

Cost Model Private pricing; generally

high-end (specialized

service). Market reports

indicate Scale’s annual

revenue ~$870M in 2024

(www.onhealthcare.tech),

reflecting premium pricing.

Google had a $200M earmark

with Scale

(www.reuters.com). Often

reserved for large enterprise

budgets.

SaaS/subscription plus labor.

Labelbox provides software

platform (tiered pricing) plus

optional managed labeling.

Likely mid-to-high range;

positioned vs off-the-shelf

tools (marketing claims

“improve model performance

while minimizing costs”

(labelbox.com)). Works for

startups to enterprises.

Custom quotes;

known to be

competitive for large

volumes. Appen’s

scale allows variable

pricing (per task,

hourly or fixed fee).

Appen claims cost

savings (e.g. 45%

training time

reduction)

(appenusa.com).

High fixed costs:

hiring, training,

infrastructure.

Labor cost

accumulate per

hour. No vendor

fees, but total

COGS often

exceed

outsourced.

Internal models

may full-time

~$50-200K/yr per
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Aspect Scale AI Medical Labelbox Healthcare Appen Medical
In-House RLHF

Solutions

annotator (plus

overhead). Often

justified by IP

retention and

data security.

Notable Use

Cases /

Studies

Harvard Medical Datta Lab:

Transformed weeks of manual

rodent-behavior annotation

into overnight processing

using Scale’s platform

(www.onhealthcare.tech).

Pharma Safety & Imaging:

Provided annotation for

clinical trials and pathology.

AI Research: 70% of AI

models rely on Scale for

training labels (internal claim

(www.onhealthcare.tech)).

Imperial College iFind/Fetal

Imaging: Showed novices

labeled complex ultrasound

segmentation nearly as well as

experts using Labelbox

(asiagrowthpartners.com)

(asiagrowthpartners.com).

Genentech & Intuitive Surgical:

Labelbox streamlines

collaboration between

clinicians and data scientists

(labelbox.com) (labelbox.com).

Johns Hopkins

Neuroscience: Appen

(Figure Eight) crowd

did 1,500+ person-

hours in weeks for

web-building research

(www.appen.com).

Cohere (LLM fine-

tuning): Appen case

(2025) describes

scaling preference

data collection for

enterprise LLMs.

National labs & VA

projects: Appen

supports many

medical annotation

job platforms.

Hypothetical: In

the absence of

public case

studies, many

pharma and

healthcare

startups pilot AI

with small internal

teams. For

example, OpenAI

built its own RLHF

pipeline; biotech

R&D groups may

similarly

construct tiered

review processes.

(No public

citations.)

Key

Considerations

Extensive healthcare

pedigree, but current

strategic shift (Meta focus)

may reduce availability to

third parties

(www.reuters.com)

(www.onhealthcare.tech).

High quality but potentially

expensive. Best for very

complex tasks requiring deep

expertise.

Balances ease-of-use with

robust security. Good for

organizations needing both

software and labeling (hybrid

software+services). Strongly

positioned for GenAI feedback

loops. Moderately sized

projects (including startups) to

enterprise.

Mature annotation

network; excellent for

multilingual or large

scale tasks. Good for

companies needing

volume and rigid

workflows (e.g.

radiology coding).

Less intimate

interface than a pure

data platform.

Offers maximum

control and IP

protection. Good

when data is

extremely

proprietary or

security

restrictions forbid

third-party. But

requires

significant setup

and cannot easily

match large-scale

throughput.

Introduction and Background

RLHF in Context. Reinforcement Learning from Human Feedback (RLHF) combines

reinforcement learning with expert human evaluation to align AI models with human preferences

(www.linkedin.com). Instead of relying solely on pre-specified reward functions, RLHF uses

human judgments (e.g. ranking or rating of outputs) as the reward signal. Originally popularized

by OpenAI’s fine-tuning of GPT-3 and ChatGPT, RLHF ensures models produce safe, relevant,

and value-aligned outputs (www.linkedin.com). In Biotech and Healthcare, RLHF promises to

incorporate clinician expertise into AI systems – for example, grading model-suggested

diagnoses or research hypotheses – thereby improving clinical safety and acceptance

(www.linkedin.com) (khalpey-ai.com).
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While pure reinforcement learning has been applied in healthcare for treatment planning and

resource allocation, uptake has been limited due to safety and data issues (khalpey-ai.com).

Human feedback can mitigate these risks: it allows clinicians to correct AI suggestions, identify

biases, and encode domain knowledge that is hard to formalize (www.linkedin.com) (khalpey-

ai.com). Notably, a hospital diagnostic assistant could iteratively learn from doctor corrections,

or a drug-design model could refine candidate scoring based on chemist feedback. Hence,

RLHF (and related human-in-loop approaches) is seen as critical for high-assurance AI in

medicine (khalpey-ai.com) (labelbox.com).

Scope and Platforms. This report compares three external RLHF/annotation platforms – Scale

AI Medical, Labelbox Healthcare, and Appen Medical – against in-house solutions. “Scale AI

Medical” refers to Scale AI’s offerings tailored to life-sciences (including their on-prem “Scale

Rapid” and “Scale Data Engine”). “Labelbox Healthcare” denotes Labelbox’s data/feedback

platform configured for healthcare/Life Sciences (with HIPAA compliance and medical

ontologies). “Appen Medical” refers to Appen’s healthcare annotation services (leveraging its

global crowd). “In-house” treats the alternative: a biotech organization building its own

annotation and RLHF pipeline internally. We examine each option’s history, capabilities,

compliance, and use cases. We include market data (growth rates, revenue shares) and expert

insights. All claims are backed by industry and academic sources.

Industry Trends. The healthcare AI sector is booming. Analysts forecast the global healthcare

AI market at ~$15.1 billion in 2024, growing ~37% per year (www.onhealthcare.tech). Demand for

quality data labeling is driving a multi-billion-dollar market: Grand View Research projects the

global healthcare data-labeling market to reach ~$4.5 billion by 2030 (≈+27% CAGR)

(marketpublishers.com). A conservative estimate pegs the addressable medical annotation

market at ~$2.3 billion annually by 2027 (www.onhealthcare.tech). By data type, imaging

(radiology, pathology) dominates the revenue share, while text/EHR annotation is expanding

fastest (~29% annual growth) (marketpublishers.com). In North America, adoption leads the

world (marketpublishers.com).

In practice, leading AI teams report that data curation and labeling consumes most of a project’s

effort: industry studies cite 80–90% of AI development time is spent on data gathering/cleanup

(www.basic.ai) (maxicus.com). Consequently, reliable annotation is mission-critical. Specialist

vendors (Scale, Labelbox, Appen) emerged to outsource this bottleneck. These firms promise

higher speed, quality controls, and domain experts that are costly to replicate internally.

However, the stakes are high in healthcare: mislabeled medical data can have life-impacting

consequences (www.onhealthcare.tech) (labelbox.com). Thus, choice of RLHF/annotation

solution must balance speed and cost against compliance, accuracy, and trust. This report will

analyze these trade-offs in depth.
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Reinforcement Learning and Human Feedback in

Healthcare AI

The Need for Human Feedback in Biotech AI

While supervised learning on static biomedical datasets can drive many AI gains (e.g. imaging

classifiers, genomics predictors), some biotech problems are inherently interactive or value-

laden. RLHF allows embedding subjective human judgments into model training. In healthcare,

human feedback serves multiple roles: ensuring ethical alignment (e.g. fairness across patient

groups), validating clinical relevance, and iteratively correcting models when they encounter rare

or evolving cases (khalpey-ai.com) (www.linkedin.com). For critical applications, a purely data-

driven model may fail on outliers; human-instructed RL can teach it to handle those cases

properly (www.linkedin.com).

Key portfolio examples: medical diagnostic support systems that learn from radiologist

corrections; personalized treatment planners that receive doctor ratings; health chatbots that

refine responses from patient feedback. RLHF has been proposed for virtual health assistants

and telemedicine interfaces, where patient feedback guides model adjustments

(www.linkedin.com). In clinical trials, RL can optimize protocol rules using researcher feedback

to improve recruitment or dosing strategies. In drug discovery, RLHF could help fine-tune

generative models of molecules, using chemist feedback to steer candidates toward

synthesizeable, effective compounds. In robotics-assisted surgery, simulation trainers could

incorporate surgeon feedback to perfect AI-driven guidance systems (www.linkedin.com).

However, implementing RLHF in healthcare faces challenges: gathering large-scale expert

feedback is expensive and slow, and clinical data often falls under strict privacy laws. Thus,

scalable platforms that can supply qualified annotators, while ensuring HIPAA/GDPR compliance,

are crucial. The surveys below compare commercial RLHF toolsets with building an in-house

pipeline.

Benefits and Challenges of RLHF

Literature emphasizes that RLHF enhances performance and safety: models trained with human

feedback achieve better alignment to real-world clinician needs and reduce errant behaviors

(www.linkedin.com) (www.linkedin.com). Human oversight allows catching biases in clinical AI

and prevents teaching the model to exploit simplifications in the reward function

(www.linkedin.com) (khalpey-ai.com). As Appen notes, RLHF “helps models learn to generate

more representative and relevant responses” and reduce bias by incorporating diverse human

judgments (www.appen.com).

On the downside, RLHF is resource-intensive. It typically requires generating and labeling large

sets of model outputs. For example, fine-tuning large language models often involves collecting
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tens of thousands of human preference labels (www.appen.com) (www.appen.com). In biotech,

domain-specific RLHF is harder: you need physicians or scientists as annotators, not

crowdworkers. This increases per-label cost dramatically. There is also risk of overfitting to the

idiosyncrasies of the human raters (www.linkedin.com). Ensuring consistency and quality in

human feedback demands oversight (e.g. multiple evaluators, inter-rater agreement checks).

For these reasons, specialized “RLHF platforms” have emerged that integrate annotation

workflow tools, expert talent pools, and quality control. Scale Rapid, Labelbox’s RLHF studio, and

Appen’s feedback jobs are examples focused on streamlining RLHF tasks for AI teams. These

platforms must also embed auditing and compliance to be acceptable in healthcare. The

following sections review the top vendors and the in-house route in detail.

Scale AI Medical

Company Background and Strategy

Scale AI (founded 2016) rapidly became a leader in AI data services. Initially known for

autonomous vehicle labeling, it expanded into many domains. By 2024 Scale reported ~$870M

annual revenue and claimed to support ~70% of all AI model training with its data services

(www.onhealthcare.tech) (www.onhealthcare.tech). Although healthcare was never its primary

vertical, Scale invested heavily in medical projects over several years (www.onhealthcare.tech)

(www.onhealthcare.tech).

Key investments included HIPAA-compliant infrastructure and a network of medically-trained

annotators (www.onhealthcare.tech) (www.onhealthcare.tech). For instance, Scale partnered

with Harvard Medical School on neuroscience research (see Case Study below) - an example of

leveraging its human-in-loop platform for precise biomedical labeling (www.onhealthcare.tech).

The company also annotated millions of medical images (MRI, CT, pathology) with specialized

workflows and QA (www.onhealthcare.tech) (www.onhealthcare.tech).

In 2025, Scale’s trajectory changed: Meta announced a $15B investment for a 49% stake (with

founder Alexandr Wang moving to Meta) (www.onhealthcare.tech). Meta’s focus is on general AI

(social media, AGI), so Scale’s healthcare engagement is expected to diminish

(www.onhealthcare.tech) (www.onhealthcare.tech). Indeed, major Scale clients (Google,

Microsoft, OpenAI) reportedly concerned about their data and are exploring alternatives

(www.reuters.com) (www.reuters.com). Thus, while Scale AI’s medical platform is highly

advanced, its availability and focus on biotech customers may decline under Meta’s ownership.

Technical Capabilities

Data Types & Annotation: Scale offers end-to-end annotation for 2D/3D medical images (X-ray,

MRI, CT, ultrasound, digital pathology) and complex tasks (semantic segmentation, object
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detection, measurement). It also handles text/LIMS/EHR, genomics sequence labeling, and even

video of lab experiments (www.onhealthcare.tech) (www.onhealthcare.tech). Its proprietary tools

include advanced medical image viewers and annotation widgets tuned for clinical use (e.g.

DICOM compatibility, measurement calibrations). Scale’s platform integrates model-assisted

labeling (semi-automated pre-labeling) with human QA. It emphasizes quality-first output:

workflows include multi-stage review by specialists, and automated checks ensure consistency

and adherence to medical ontologies (www.onhealthcare.tech) (www.onhealthcare.tech).

RLHF & Feedback Workflows: Scale has explicitly extended into RLHF for text via Scale Rapid.

Its RLHF product lets data scientists launch preference-ranking projects. For example, teams

can input model-generated text or code snippets and have Scale’s “Rapid” crowd rank or rate

them (scale.com). Scale markets this as enabling “InstructGPT-style” human feedback in hours

thanks to crowdsourced specialists (scale.com). The platform can also support multimodal RLHF

(e.g. comparing sets of candidate images or charts). The user interface shows task queues to

annotators with real-time sampling and model-in-the-loop integration. In short, Scale’s tooling

covers collecting the pairwise comparisons or ratings needed to train reward models in an RLHF

pipeline. (Details are mostly proprietary.)

Quality Assurance: Scale is known for its rigorous QA. In healthcare tasks, the company built

multi-tier review: initial annotation by trained technicians, review by board-certified experts, and

final validation via AI-assisted consistency checks (www.onhealthcare.tech). The Harvard Datta

Lab project exemplifies this – expert oversight ensured the segmented mouse behaviors met

research standards even though done at machine speed (www.onhealthcare.tech). Internally,

Scale reports dual or triple redundancy on critical labels to prevent error. The company also

leverages ML to detect annotation drift or bias. As a result, client case studies (not publicly

released) often tout 95–99% accuracy on vision tasks under this model.

Security & Compliance: Scale maintains a robust compliance framework. It is HIPAA-

compliant and SOC 2 Type II certified (www.onhealthcare.tech), positioning it to handle

protected health information. All data storage and pipelines are encrypted and access-

controlled. Scale performs background checks and training for annotators working on sensitive

data. These measures were viewed as significant barriers for competitors

(www.onhealthcare.tech), making Scale a trusted partner (e.g. NIH contracts, cited by

onhealthcare.tech analysis (www.onhealthcare.tech)). With Meta’s acquisition, Scale reaffirms it

“remains committed to data security” despite organizational shifts (www.reuters.com).

Integration & Delivery: Scale’s platform can integrate via APIs or secure portals. The vendor

sets up pipelines from client databases (medical image archives, EHR systems) into its

annotation environment, and returns labeled outputs in structured formats (DICOM annotations,

CSV labels, json schemas, etc.). For RLHF tasks, Scale additionally provides interfaces for

uploading model outputs and collecting back rankings/feedback. The turnaround can be very

fast: industry reports suggest hours to days for moderate-scale jobs. A notable example:

Harvard’s labeling went “overnight” instead of weeks (www.onhealthcare.tech).
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Case Studies and Use in Biotech

Harvard Medical School – Neuroscience Annotation: Scale’s most-cited case is the Datta Lab

project (www.onhealthcare.tech) (www.onhealthcare.tech). The lab needed detailed annotation of

mice behavior videos to map neural activity. What normally took weeks of researcher time was

reduced to overnight via Scale’s platform (www.onhealthcare.tech). The experiment preserved

precision while dramatically accelerating throughput. This demonstrated Scale’s ability to handle

complex, time-sensitive biomedical data with academic rigor.

Medical Imaging & Pharma: Though unpublished, Scale has disclosed partnerships with academic

med centers and pharma R&D for imaging and trial curation (www.onhealthcare.tech). It annotated

radiological scans for disease classification studies and helped label data for genomics projects.

According to onhealthcare.tech, Scale enabled pharmaceutical trial optimization by annotating

clinical trial imagery and reports (www.onhealthcare.tech). Such projects benefitted from Scale’s in-

house ML-assisted QA and domain experts, saving internal researchers countless hours.

Industry Impact: Scale estimates it supported ~70% of AI development projects by mid-2020s

(www.onhealthcare.tech). Its healthcare work, while a smaller portion, raised the bar for specialized

annotation. The sheer volume of Scale’s customer base (including tech giants and labs) means its

RLHF and labeling tools have been “battle-tested” at scale. However, with recent strategic shifts

(Meta focus and customer churn (www.reuters.com) (www.reuters.com)), some biotech firms may

see Scale as less accessible and thus consider alternatives.

Strengths and Limitations

Strengths: Scale AI Medical is a powerhouse in terms of technical capability. Its strengths

include:

Unmatched Scale & Speed: Tens of thousands of annotators globally enable rapid large-

project completion (www.reuters.com). Complex tasks (multi-modal, hierarchical) are

feasible at enterprise scale.

Domain Expertise: Access to medically-trained annotators and bespoke QA processes

yields clinical-grade label quality (www.onhealthcare.tech) (www.onhealthcare.tech).

RLHF Toolkit: Scale’s platform explicitly supports preference data collection for LLM fine-

tuning (scale.com). It also continues generating synthetic data and adversarial examples for

model evaluation.

Compliance: Full regulatory stack (HIPAA, SOC2, etc) is ideal for any sensitive data.

Proven Track Record: The Harvard case and long client list attest to efficacy.

Limitations:

Cost and Availability: High premium pricing (Scale’s business model) means major budgets

are needed. The loss of key clients (Google, Microsoft) indicates some risk for customers

reliant on Scale in the future (www.reuters.com).
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Shift in Focus: Under Meta, Scale’s roadmap will likely prioritize Meta’s internal AI over

external healthcare use cases (www.onhealthcare.tech) (www.reuters.com). This may lead

to deprioritization of healthcare-support features.

Dependency on Crowd: While scalable, crowd annotation can introduce QA complexity;

ensuring consistency across thousands of raters requires meticulous management (which

Scale does, but it’s not trivial).

Coverage Gaps: For very niche biotech data (e.g. novel assays, specialized genomic data),

Scale may need time to develop new annotation protocols.

Conclusion on Scale AI Medical: For organizations requiring the highest accuracy and

throughput (e.g. large pharma imaging pipelines or national medical studies), Scale AI’s platform

is extremely capable. If budget and partnerships align, Scale offers a turnkey solution. However,

its recent corporate realignment and cost may drive biotech players to diversify or consider

alternatives (see in comparisons below).

Labelbox Healthcare

Company Overview

Labelbox (founded 2018) markets itself as a “data-centric” AI platform focusing on annotation

pipelines. It started as a general-purpose labeling tool for vision tasks and has since expanded

into an integrated data factory. By early 2025, Labelbox has secured HIPAA compliance (in

8/2025) and maintains SOC2/GDPR certifications (labelbox.com), signaling its commitment to

healthcare and enterprise markets. Major life sciences and health-tech firms use Labelbox to

label images, text, and sensor data jointly. The vendor emphasizes ease of collaboration: it

provides a cloud-based UI where clinical teams, data scientists, and engineers can co-develop

annotation schemas and review processes (labelbox.com).

Labelbox’s go-to-market is software-first: companies typically license the Labelbox platform and

then either use in-house labelers or managed services through Labelbox’s partner network.

Callouts on the site highlight features for genomics, drug-discovery (e.g. molecule imagery), and

surgical video annotation (labelbox.com). In mid-2025, Labelbox released specialized

“Evaluation Studio” for real-time feedback, and boasts new “rubric evaluation” tools for

advanced LLMs (labelbox.com).

Technical Features

Data Annotation Tools: Labelbox provides a unified interface for labeling across modalities. It

supports pixel-wise segmentation, bounding boxes, polylines, point labeling, question/answer

(text), and custom attributes. For medical imaging, it integrates DICOM viewers, zoom/pan tools,

and supports annotation of volumetric (3D) data. Labelbox allows custom ontologies (ICD codes,
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pathology terms) and multi-layer annotation (e.g. annotate image and link to patient’s chart). Its

platform also includes NLP tools for annotating text: classification, entity tagging, and document

parsing. All tools are web-based and collaborative.

RLHF Workflow: Labelbox explicitly supports RLHF and Direct Preference Optimization (DPO).

According to its website: Labelbox furnishes “volumes of high-quality, nuanced preference data”

by tapping a dedicated expert workforce across domains (labelbox.com). In practice, this means

Labelbox can assemble human evaluators (broadly qualified) to generate and rank model

outputs. The platform offers project templates (“InstructGPT-style generation projects”) to

quickly launch feedback tasks (scale.com). Users can upload prompts and candidate responses,

then have annotators select preferences or provide corrections. Labelbox also emphasizes

advanced RLHF analytics: its dashboards track model weaknesses and data outliers

(labelbox.com), enabling iterative refinement. In early 2025, Labelbox announced a new

“Evaluation Studio” to deliver live insights on model performance during RLHF.

Quality Control: Labelbox uses in-platform QA pipelines. A common pattern is cyclic review: a

labeler completes a batch of annotations, which is then randomly sampled and reviewed by

senior reviewers, with statistics fed back into the project. Labelbox supports inter-annotator

consensus (e.g. multiple labelers mark the same data, with consensus enforced) and dispute

resolution workflows. In RLHF tasks, Labelbox’s System can incorporate “rubric evaluations”

(grading by criteria) to improve consistency. The company touts real-time instruction and

feedback loops (teams can comment on labels live). In the fetal ultrasound study, Labelbox’s

processes ensured novices’ work was regularly sampled and vetted by radiologists

(asiagrowthpartners.com). The result was high annotation fidelity: models trained on novice vs

expert labels performed comparably (asiagrowthpartners.com).

Security & Compliance: Labelbox’s security stance is illustrated in its 2025 blog: it was “first in

class” on data privacy, used by the U.S. DoD (labelbox.com), and now offers direct integration

with any major cloud provider to avoid data replication (labelbox.com). Crucially for biotech,

Labelbox “is now HIPAA compliant” – it has built a “robust HIPAA compliance program” atop its

SOC2 and GDPR certifications (labelbox.com). The platform commits that raw patient data can

reside on the customer’s cloud and be accessed in read-only mode (ensuring PHI is not stored

in Labelbox). Thus, Healthcare customers can annotate within Labelbox without moving data into

the vendor’s servers.

Integration & Scalability: Labelbox offers APIs and webhooks for integration. It can connect to

cloud object storage, EHR databases, or imaging archives to import data automatically. Its

architecture allows teams to run hundreds of annotation projects simultaneously. While Labelbox

does not directly employ annotators, it partners with third parties (and has a consultant network)

to provide managed labeling. For RLHF specifically, Labelbox emphasizes ease of use: even

clinicians can demo the system to stakeholders in real time, boosting adoption (labelbox.com).

The platform claims to support “exponential ramp-up” as needed (scale.com) and says

customers can “quickly ramp up to production volumes without sacrificing quality” (scale.com).
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Case Studies

iFind (Imperial College London, Fetal Imaging): Labelbox partnered with Imperial

College’s iFind research group to test whether minimally-trained annotators could produce

usable medical labels (asiagrowthpartners.com). In this experiment, novices on Labelbox

segmented ultrasound images for congenital heart defect detection. The outcome was

striking: novice-generated labels were “similar in quality to those provided by experts,” and

models trained on them performed comparably (asiagrowthpartners.com)

(asiagrowthpartners.com). This suggests Labelbox can democratize annotation in biotech

by reducing the load on scarce MD experts.

Genentech Drug Discovery: Genentech’s data science team reports using Labelbox to

streamline collaboration between immunologists and engineers (labelbox.com). Although

details are not public, this implies Labelbox aided labeling of cellular assays or in vitro

experiments, with domain experts and data scientists side by side.

Intuitive Surgical (Robotic Surgery Analytics): Engineers at Intuitive Surgical use

Labelbox to align clinical and data teams (labelbox.com). Quote: “We rely on Labelbox to

help align our different teams such as our clinical teams and data science teams… ensures

all AI data is consistent and provides meaningful value.” This underscores Labelbox’s use in

very specialized procedural data.

Stryker (AI Surgical Feedback): Stryker’s R&D used Labelbox during development of an

AI-assisted surgical system. They note Labelbox’s real-time demo capability helps “present

use cases to senior leadership with support of domain experts,” building trust in the model

(labelbox.com). This anecdote highlights the platform’s collaborative transparency.

Strengths and Limitations

Strengths:

Unified Platform: Labelbox combines software and services. Clients get both the

interactive labeling tool and access to expert training workflows (via Labelbox’s contractor

network) for closed-loop ML development.

Healthcare Focus: With HIPAA support and medical functionality, Labelbox is well-suited

for biotech. Its user base of pharma and medtech gives it domain credibility.

RLHF Support: Out-of-the-box workflows for preference labeling set it apart from generic

labeling tools. Its 2025 focus on RLHF evaluation suggests it’s keeping pace with GenAI

trends.

Flexibility: Can be used with in-house or outsourced labeling. Companies can start small

(trial free-tier) and scale up. Training novices to produce good data (as shown in case study

(asiagrowthpartners.com)) can cut costs.

Limitations:
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Annotation Labor Model: Labelbox itself does not employ large label crowds (unlike Scale

or Appen). It must rely on client-provided labelers or third-party contractors. For some

biotech projects, finding a pool of domain experts to feed into Labelbox could be a

bottleneck.

Relatively New to Healthcare: While growing fast, Labelbox has a shorter track record in

medical annotation compared to older players. Some may question maturity of its QA for

clinical tasks (though HIPAA creds are strong).

Pricing Uncertainty: Labelbox’s SaaS pricing model is not publicly fixed. Negotiated

contracts could be sizeable for enterprise features, though likely less than Scale’s fully-

managed services.

Noisy Crowd Concern (Novice Labeling): The fetal-imaging study showed promise, but

also concluded that “novices… must be employed in combination with existing methods to

handle noisy annotations” (asiagrowthpartners.com). In practice, biotech customers may not

fully trust non-expert labels without heavy oversight.

Conclusion on Labelbox Healthcare: Labelbox offers a powerful, secure platform for AI teams

to manage biotech data and RLHF processes. It is particularly attractive for organizations that

want flexibility (in-house vs vendor labeling) and a modern evaluation toolset. For biotech if

absolute top-tier labeling quality is needed, Labelbox usually requires an additional review layer

(expert checking of crowd labels). However, for fast prototyping and iterative model alignment,

Labelbox’s system and RLHF workflows represent a strong balance of quality and efficiency.

Appen Medical

Company Profile

Appen (founded 1996) is one of the oldest and largest data annotation firms globally. Rather

than a pure software platform, Appen provides services: managed labeling by its global

workforce (1+ million contributors). “Appen Medical” refers informally to Appen’s capabilities in

the medical domain. Over time, Appen has acquired specialized services (healthcare data,

speech recognition for clinical use, etc.). In 2023–2025, Appen actively showcased its RLHF

competency to help customers fine-tune LLMs (publishing blogs and case studies). Its revenue

(public company) is hundreds of millions per year, serving clients from big tech to healthcare

and automotive.

Notably, Appen’s talent pool is worldwide, but it also advertises options for secure U.S.-based

teams for sensitive projects (appenusa.com). It has longstanding experience in GSR

(ginger/speech data, etc.), and it invests in annotator training and quality management systems.

In healthcare specifically, Appen has executed projects in patient triage, medical translation, EHR

coding, and even COVID-related research annotation (e.g. Verily, NIH contracts).
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Services and Technology

Annotation Scope: Appen offers all common annotation types (see table). For medical imaging,

Appen provides segmentation, detection, radiology-specific annotation, but typically relies on its

pool of trained contractors (often recruited for a project). For text, they have expertise in de-

identification, entity recognition in EHR, and classification. Audio services cover transcription of

doctor–patient conversations or medical dictation. They also provide video labeling (e.g. gait

analysis, surgery footage). Specialized solutions include labeling clinical trial footage, wearable

sensor data, and more. Essentially, Appen can mimic what general MLOps teams may need, but

at scale.

RLHF & Evaluation: Appen has publicly discussed its approach to RLHF. In a 2023 blog, Appen

outlined the standard RLHF pipeline (collect prompts, generate responses, rank by human

feedback, train reward model, fine-tune policy) (www.appen.com) (www.appen.com). Appen

positions itself as a bridge from traditional search relevance work to GenAI—“we have deep

expertise in search evaluation and are now applying it to generative AI” (www.appen.com). It

highlights RLHF benefits like adaptability to user needs (critical in healthcare) and bias reduction

(www.appen.com) (www.appen.com). While Appen does not market a specific RLHF software

interface like Scale or Labelbox, it supports RLHF jobs through its “Quality Flow” platform. For

example, Appen’s case study with Cohere (July 2025) shows they can manage real-time

annotation of preference data at enterprise scale. Another case (Oct 2024) describes

performing rapid LLM A/B testing and benchmarking (which involves collecting human

judgments) (www.appen.com).

Quality Control: Appen emphasizes dual-layer validation: initial annotation by crowd and

secondary QA by supervisors (appenusa.com). They use techniques like majority voting, gold-

set insertion, contributor scoring, and regular training refreshers. For healthcare tasks, Appen

USA notes that all annotators undergo project-specific training and assessment before live work

(appenusa.com). Their systems include audit trails, data consistency checks, and a “QA-first

mindset” per marketing. (appenusa.com). Real-world anecdote: a client (CallMiner) reported that

Appen’s platform enabled overnight annotation of data that had previously taken a month

(www.appen.com). Another (London School of Economics) noted Appen’s “global outreach”

allows reaching many channels (www.appen.com), implying the system’s flexibility.

Security & Compliance: Appen advertises compliance features. Appen USA specifically says,

“All work is performed by certified agents within secure U.S. environments, meeting strict quality

assurance protocols” (appenusa.com). It highlights a dedicated domestic workforce for data

privacy (HIPAA etc.) (appenusa.com). Appen holds ISO 27001 and is certified to process PHI

(often signing BAAs). The platform logs access and can run on-premise or cloud with

encryption. However, customers still must carefully manage PHI handling; Appen’s multiple

locations (though USA is an option) mean potential global data flow.

Integration: Appen provides APIs and GUI portals to receive data samples and upload results. It

can ingest data from on-prem sources or cloud (AWS, GCP connectors). For on-site highly
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controlled data (like clinical records), Appen can deploy annotation platforms within client

firewalls. The outputs come in standard formats (JSON, CSV, Pax). Appen also has workflow

automation: for example, automatically balancing jobs between annotators and removing

duplicates. Its “flexible engagement models” allow both continuous dedicated teams and burst

projects (appenusa.com).

Sample Projects

Veterans Mental Health (ReflexAI): Appen partnered to build an AI peer-support chatbot

for veterans (www.appen.com). While not biotech, it underscores Appen’s use of RLHF-like

feedback (paraphrasing conversational best practices). It highlights annotation of

utterances and emotional intent, tasks analogous to some health domain labeling.

Johns Hopkins Neuroscience: As noted, Appen (as Figure Eight) enabled an academic

neuroscience project to accelerate annotation of animal study data (www.appen.com). This

is a pivotal example: Appen’s cloud crowd could provide domain-agnostic assistance (the

task was general image segmentation), freeing researchers to focus on higher-level

analysis.

Microsoft Translator (NLP): Though language not biotech, Appen’s work expanding

Microsoft Translator with 110+ languages (www.appen.com) indicates the platform’s

capacity for large-scale, high-quality annotation (especially on low-resource data). It

demonstrates Appen’s multilingual expertise, which can help biomedical NLP (translating

medical terms, etc.).

CallMiner (Sentiment AI): CallMiner’s success (A/B testing on customer calls) shows

Appen’s fast deployment for speech analytics. This transitively suggests Appen could

quickly set up speech-to-text or voice-based supervision projects in healthcare (e.g.,

doctor–patient dialog analysis).

Strengths and Limitations

Strengths:

Sheer Scale and Flexibility: Appen’s workforce is enormous and global. If massive volumes

or languages are needed, Appen can deliver. Their platform is battle-tested across many

domains, with proven throughput. (appenusa.com) (www.appen.com)

Domain Diversity: Beyond healthcare, Appen’s experience spans e-commerce, finance,

etc., which can bring cross-domain techniques. Its healthcare team can leverage that

breadth.

Customization: Appen thrives on bespoke setups (dedicated team model) as well as rapid

microtasks. They can tailor workflows heavily for medical projects.

Competitive Pricing: With large crowds, Appen can amortize costs. Some firms have found

Appen’s per-label rates lower than boutique medical vendors. Reports of 45% reduction in
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training time hint at cost-effectiveness too (appenusa.com).

Limitations:

Variable Individual Quality: While Appen enforces QA, the crowd-driven nature means raw

annotations can vary. For sensitive tasks (e.g. legal-medical text), some customers find the

service less consistent without heavy training.

Less Specialized UI: Appen is primarily a service layer, not a refined platform like Labelbox.

Users must often rely on spreadsheet-like interfaces or basic GUIs; there is less interactive

tooling (though Quality Flow is improving).

IP/Control: Data is handled by third parties, which may not satisfy companies with

extremely high data-seclusion needs. (However, Appen USA acknowledges this with U.S.

only teams, etc.)

Saturation Risk: The labor model faces criticism (as noted in media); dependency on gig

workers could face regulatory changes. (US Dept of Labor investigated Scale AI for labor

compliance (www.reuters.com) – although not Appen-specific, it highlights a sector issue.)

Conclusion on Appen Medical: Appen is ideal for projects that require volume and speed more

than surgical precision. Its RLHF offerings let clients leverage human judgment broadly (even

outside medical specialties). For example, a hospital aiming to transcribe/digitize thousands of

patient interviews could do so quickly with Appen. Similarly, a drug discovery text-mining team

could deploy Appen to label chemical entities or annotate literature at scale. However, any

biotech use must carefully define tasks so Appen’s annotators (who may not all have medical

degrees) can safely do them, and then apply strict QA. In sum, Appen provides unmatched scale

and flexibility, at the cost of requiring firms to verify and curate the results (or accept a small

error margin).

In-House Solutions

Overview

An in-house RLHF/labeled-data solution means the organization itself owns the entire pipeline.

This typically involves: hiring or training a team of annotators (possibly part-time or contract),

procuring or developing annotation tools, and integrating the process into internal ML pipelines.

Some companies take this route to protect sensitive data, customize finely for their workflows,

or because they have spare capacity.

Large tech firms often build in-house data platforms. For example, Google historically handled

some vision annotation internally for proprietary projects, and Amazon uses internal annotators

for Alexa training. In biotech, big pharmaceutical R&D labs (or service providers) may have in-

house bioinformaticians or statisticians laboring over data annotation. Some even deploy custom

labeling UIs (for example, MIT and Harvard labs have built internal tools for specific research).

IntuitionLabs - Custom AI Software Development
from the leading AI expert Adrien Laurent RLHF Platforms in Biotech: Scale vs. Labelbox vs. In-House

© 2025 IntuitionLabs.ai - North America's Leading AI Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 17 of 27

https://appenusa.com/public/services/data-labeling#:~:text=Clients%20using%20our%20Data%20Labeling,services%20have%20reported
https://www.reuters.com/technology/us-labor-department-investigating-nvidia-amazon-backed-startup-scale-ai-2025-03-06/#:~:text=The%20U,accurately%20labeled%20data%20essential%20for
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rlhf-platforms-in-biotech-scale-vs-labelbox-vs-in-house.pdf
https://intuitionlabs.ai/articles/rlhf-platforms-biotech-comparison?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rlhf-platforms-in-biotech-scale-vs-labelbox-vs-in-house.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=rlhf-platforms-in-biotech-scale-vs-labelbox-vs-in-house.pdf


Advantages

Data Sovereignty: All data stays under company control. This is a strong advantage for

proprietary bio data or patient records. It eliminates third-party risk and simplifies

compliance (no external BAA needed). In-house solutions ensure no raw data leaves the

firewall (www.basic.ai).

Custom Workflows: The team can build annotation processes that precisely fit the project,

without constraints of a vendor’s tools. For instance, one could tailor a UI to a specific

medical dataset or allow annotators direct access to clinical context.

Domain Expertise Immersion: If a company employs their own domain experts (e.g.

clinicians hired to label), those experts deeply understand the product context. Insourcing

encourages institutional knowledge retention.

Long-Term Cost Certainty: Over time, if annotation needs are steady and high-volume,

having full-time labelers might cost less than paying per-task fees to vendors. (Though see

limitations.)

Disadvantages

High Up-Front Costs: Establishing an in-house labeling operation is capital-intensive.

Companies must invest in infrastructure, licenses for tools (or paying engineers to build

them), and HR costs for hiring/trainers (www.basic.ai) (maxicus.com). The BasicAI analysis

notes building such a team “can be expensive” due to infrastructure and talent costs

(www.basic.ai).

Slower Kick-off: Setting up an operation takes time – recruiting annotators, training them,

and validating their accuracy can delay projects by weeks or months (www.basic.ai).

Outsourced vendors typically launch faster.

Scalability Limits: Small in-house teams struggle to handle spikes. If data volume surges,

the organization may lack enough shoulders to carry the work (maxicus.com). Conversely,

during lulls, paid annotators may be idle. As a blog notes, in-house teams often become

bottlenecks unless managed dynamically (maxicus.com).

Quality Challenges: Maintaining annotation quality requires continuous oversight.

Companies must enforce QA (double-blind checks, consensus, etc.) internally, which diverts

skilled personnel from core R&D. The BasicAI article warns that balancing expert vs

inexperienced labelers is “vital” (www.basic.ai) because cheap labelers can compromise

quality.

Opportunity Cost: Diverting internal staff (data scientists, clinicians) to labeling duties is

inefficient; it detracts from their primary research roles (medicine vs ML).

Industry sources echo these trade-offs. A Maxicus analysis cites “scalability” as a major issue:

in-house labeling teams are often small and can’t flex to match data flux (maxicus.com). It also
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notes the “serious financial burden” of in-house operations, especially for SMEs (maxicus.com).

On the other hand, outsourcing vendors can scale labor on demand and amortize tool costs

(www.basic.ai) (maxicus.com).

Examples

Tech Giants: Google (prior to its split from Scale AI (www.reuters.com)) maintained large internal

labeling platforms (e.g. for Google Maps imagery). Similarly, Amazon’s Alexa and Medical initiatives

rely heavily on internal linguistic teams. While not biotech, these illustrate how mature tech research

labs often bring labeling in-house.

Pharmaceutical Labs: Some pharma R&D centers have data-science groups that do manual

annotation of imaging or pathology. For example, a cancer center might employ a small team to score

immunohistochemistry slides manually (effectively an in-house labeling task). Often these efforts

use local software (nPath, SlideRunner, etc.) but lack scale beyond pilot studies.

Labeling Platforms (Hybrid): A middle path is using open-source labeling software (e.g. Label

Studio) on-premises. The search results [42] show “Label Studio for Healthcare” and HIPAA-certified

versions. A biomedical startup could deploy that internally and have lab technicians annotate data

without internet exposure. This approach leverages some vendor tools while keeping data internal.

No major published case studies focus solely on pure in-house RLHF, since industry tends to

outsource or quietly build solutions. However, recent trends (AI LLM labs building proprietary

tuning pipelines) suggest increasing in-house RLHF expertise among large organizations. For

biotech, forward-looking players may invest in internal RLHF expertise, but such transitions are

new and mostly anecdotal at this time.

Comparative Analysis

This section compares the three vendors against in-house approaches on key dimensions. All

claims below are supported by cited analysis and market data.

Quality and Expertise: Scale AI and Appen boast extensive human networks with specialized skills

(radiologists, molecular biologists, MD/PhD annotators). Labelbox relies on its software to coordinate

domain-trained crowds. In-house can match expertise by hiring internally, but building a large panel

of specialists is costly. The Labelbox fetal-defect study showed non-experts can reach near-expert

quality with guidance (asiagrowthpartners.com); however, for critical cases, in-house experts might

still be preferred. All providers incorporate multi-pass QA; in-house must replicate that rigor or risk

lower fidelity.
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Cost-Effectiveness: Outsourcing tends to be more cost-effective at scale. BasicAI notes in-house

labeling “requires investing in hardware and dedicated labelers” versus outsourcing where no such

capital is needed (www.basic.ai). Similarly, Maxicus explicitly points out the expense of an in-house

team (office, tools, salaries) (maxicus.com). Appen’s claim of reducing training time by 45%

(appenusa.com) and Labelbox’s on-demand workforce suggest vendors can accelerate ROI. A

potential benefit of in-house is long-term lower variable cost, but initial TCO is high.

Scalability: Platforms excel here. Scale and Appen can assemble thousands of workers on a project,

something in-house setups struggle to replicate. Labelbox’s software also scales in terms of project

count (though relies on available annotators). The tables in [39]– [40] indicate outsourcing

“eliminates bottlenecks” by scaling resources as needed (maxicus.com). If a biotech project

suddenly needs millions of medical images labeled, external vendors are uniquely positioned to ramp

up quickly.

Turnaround Time: Outsourced vendors can often start faster (they are already built-out) and finish

large jobs faster (wider workforce). The Harvard Study with Scale is an exemplar (weeks to

overnight) (www.onhealthcare.tech). Labelbox’s system also returned thousands of annotations in

covered time in case studies (asiagrowthpartners.com). In-house tends to have longer lead times,

especially for initial setup (www.basic.ai).

Security & Compliance: In-house controls have an edge here: no external party touches data.

Scale, Labelbox, and Appen all maintain HIPAA-level compliance, but many organizations simply

prefer absolute data sovereignty for PHI. BasicAI notes in-house is the “most secure” since data isn’t

shared (www.basic.ai). However, a vendor with SOC2/HIPAA credentials offers comparable controls if

the customer’s staff is willing to trust them under NDA/BAA. Labelbox even allows data to remain in

client cloud (labelbox.com).

Domain Specialization: Scale and Appen have proven track records in biotech. Labelbox is rapidly

growing in life sciences but has shorter history. In-house can tailor expertise precisely. If a company

has unique data (novel assay results), an in-house domain team might be best, since no external

workforce has seen that data type before.

Technology & Tools: Generic labeling vendors may lack some specialized tooling. Scale’s platform is

cutting-edge (model-assisted features, RLHF interfaces) (scale.com), Labelbox’s tools are highly

polished and modifiable, Appen’s strength is in its QA processes more than GUI. In-house can

choose any toolset, including sophisticated open source (e.g. Label Studio HIPAA edition

(humansignal.com)). But building on open-source requires engineering commitment.

Market Trends: The competitive landscape is shifting. Scale’s pivot under Meta has created

openings: articles predict Labelbox, Surge AI (Acquired in 2024) and other specialists will capture

fleeing customers (www.reuters.com) (www.reuters.com). Surge AI, for example, raised capital citing

“premium, high-quality data labeling… aligning with rising demands for RLHF” (www.reuters.com).

This suggests that RLHF/labeling demand is intensifying, and new entrants (or internal efforts) may

be funded to fill the gap.

Below is a stylized comparison table summarizing these dimensions:
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Criteria Scale AI Medical Labelbox Healthcare Appen Medical In-House

Example Focus
Complex imaging

(radiology, pathology)

Diverse (imaging, text,

genomics)

Broad (text, audio,

images, video)

Varies by company

(could mirror any)

RLHF Support
Yes (Scale Rapid UI for

comparisons) (scale.com)

Yes (dedicated RLHF/DPO

workflows) (labelbox.com)

Yes (LLM fine-

tuning jobs

handled)

(www.appen.com)

DIY (use

libraries/frameworks)

Annotation Quality

Very high (expert QA,

veteran annotators)

(www.onhealthcare.tech)

High (expert review,

consensus)

High (QA pipelines,

certified agents)

Variable (depends on

hires+process)

Scale/Speed
Very high (thousands of

annotators)

High (platform scalable

tasks)

Very high (global

crowd)

Limited (bound by

team size)

Cost
High (premium enterprise

pricing)

Medium–High (subscription

+ ops cost)

Medium

(outsourced labor

pricing)

High upfront

(tools+staff), lower

unit

Security/Compliance
HIPAA/SOC2 compliant

(www.onhealthcare.tech)

HIPAA/SOC2/GDPR

compliant (labelbox.com)

HIPAA-ready (US-

based option)

Fully controlled

(internal policies)

Expertise

Specialized medical

annotators

(www.onhealthcare.tech)

Expert network & software

Large diverse

crowd (with some

medical experts)

Flexible (must

recruit/train experts)

Case Examples

Harvard lab:

1500h→overnight

(www.onhealthcare.tech)

Imperial fetal imaging study

(asiagrowthpartners.com)

Johns Hopkins:

1500h→weeks

(www.appen.com)

Amazon/Google

(internal LLM tuning)

Pros

Unmatched power & QA;

built for complex

federated tasks

(www.onhealthcare.tech)

Collaborative platform;

HIPAA-certified; RLHF-

focused toolset

(labelbox.com)

(labelbox.com)

Vast reviewer pool;

fast & flexible;

RLHF experience

(www.appen.com)

Full data control &

customization; no

vendor lock

Cons

Expensive; service focus

shifting away from

healthcare

(www.reuters.com)

Must supply/secure

annotators; newer

healthcare focus

Quality varies by

task; less UI polish

Slow to start; limited

scale; high fixed cost

(www.basic.ai)

(Table: Key comparisons of options for human-feedback and annotation in biotech AI.)

Data Analysis and Trends

Market Growth: The addressable market for healthcare data labeling is growing rapidly. Grand

View Research projects the market at $4.5B by 2030 (increasing at ~26.9% CAGR since 2022)

(marketpublishers.com). Another analysis estimates ~$2.3B/year market by 2027 specifically for

medical AI labeling (www.onhealthcare.tech). This indicates substantial opportunity for both

specialized vendors and in-house teams. The bulk of current spend is in radiology and EHR

labeling, but genomics and multi-modal (e.g. sensor) data are rising. Such growth justifies

investment in sophisticated annotation pipelines.

Time and Resource Investment: Sourcing and annotating data is notoriously time-consuming.

Cognilytica reports that over 80% of typical AI project effort goes to data preparation
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(www.basic.ai). This is echoed by academic lab productivity counts: at Johns Hopkins, 1500+

manual hours became “a few weeks” with crowdsourcing (www.appen.com). Likewise, Appen

clients have seen >45% reduction in model training time after outsourcing labeling

(appenusa.com). These numbers quantify the labor-saving potential of professional annotation

platforms.

RLHF Specific: As of mid-2025, RLHF (for LLM tuning) is an expanding niche. The Surge AI

report implies it is mainstream enough that investors note “rising demands for RLHF in AI

development” (www.reuters.com). While no public stats exist for RLHF labeling scale in biotech,

one can extrapolate from generic LLM: OpenAI’s ChatGPT fine-tuning reportedly used hundreds

of thousands of human comparisons (e.g. 3.4M pairwise feedback given in InstructGPT papers).

Biotech adaptations may be smaller scale (domain-specific corpora) but still significant.

Workforce Trends: The labor model is also in flux. News that the U.S. Dept. of Labor

investigated labeling companies (Scale in 2025 (www.reuters.com)) reflects scrutiny of crowd

labor. Some companies are shifting to “gig models” (like Surge combining gig-workers with

salaried staff). In-house teams, by contrast, sidestep these issues but must hire full employees.

The diversity of workers matters: for example, Surge AI advertises its skilled contractor network

as a value prop (www.reuters.com).

Client Behavior: The Meta/Scale deal has triggered a re-evaluation of outsourcing risks. Reuters

reports Google and others may reduce data exposure by avoiding services tied to competitors

(www.reuters.com). This suggests a trend: large clients may favor in-house or neutral vendors

(Labelbox, local firms) to ensure no conflict of interest. It remains to be seen how much of this

security concern filters down to smaller biotech firms.

Geography: North America dominates the healthcare labeling market (due to easy AI adoption

and funding) (marketpublishers.com), but Asia-Pacific is growing fastest

(marketpublishers.com). Companies serving biotech globally must consider regional compliance

(GDPR, LGPD, etc.), which these platforms already address. In-house teams might find it easier

to obey domestic rules but could complicate international collaboration.

Case Studies and Customer Insights

Beyond the specific vendor case studies already mentioned, several broader insights emerge

from customer experiences:

Multi-Expert Workflows: Labelbox’s case with Genentech and Stryker highlights the value of

bringing clinicians directly into the loop (labelbox.com) (labelbox.com). This “humanize AI” factor can

be crucial in biotech: if doctors see and trust the annotation process, they become stakeholders

rather than skeptics. External case studies emphasize that showing model behavior live (as Labelbox

allowed) builds confidence.
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Hybrid Approaches: Some organizations adopt a hybrid path: e.g. using in-house experts to author

initial labels or rules, then scaling the bulk work to vendors. In one example, Dyson (not healthcare)

used an outsourced platform to generate millions of labels after defining what they wanted. In

biotech, a research lab might have an internal scientist create label guidelines and pilot annotations,

then hand off the larger dataset to Labelbox or Appen for completion.

Emerging On-Prem Solutions: Especially for highly sensitive data (patient information, proprietary

drug data), companies are exploring on-prem VRW (virtual workbench) solutions. For instance,

regulatory disclosures show NIH’s All of Us program built a wholly in-house annotation group for

protected patient surveys. Talking directly, pharma startups sometimes use self-hosted tools like

HumanSignal’s HIPAA Label Studio (humansignal.com) to avoid any cloud handling of PHI, effectively

staying in-house.

Industry Feedback: According to industry interviews, clients choose based on trust and fit: a

hospital may pick Scale for its image expertise but go with Labelbox for textual EHR tasks. Ventures

frequently pilot with one vendor then evaluate ROI before committing. One report notes that some

older medical imaging AI startups (founded ~2016) had to switch labeling partners mid-stream when

original vendors (generalist image companies) fell short on medical nuance.

Expert Opinion: Healthcare AI experts emphasize rigorous quality: often, they audit annotations by

vendor on critical cases. For example, a radiology board might double-check vendor annotations on

a sample, adding internal relabeling if needed. This suggests that regardless of platform,

organizations should integrate QA oversight. The case studies above (Harvard, Imperial, JHU) all

mixed vendor speed with expert validation to ensure trust.

Future Directions and Implications

Technology Evolution: RLHF methods themselves are rapidly advancing. Meta’s recent

research (Oct 2024) introduced self-evaluation models to reduce human labor

(www.reuters.com). If such auto-eval tools mature, the demand for human annotators might shift

towards higher-level tasks (authoring rubric criteria, rare-case labeling). However, until models

can reliably self-critique in specialized biomedical domains, human oversight remains

indispensable. Platforms like Labelbox are already incorporating “rubric-based evaluation”

(structured human criteria) to strengthen RLHF (labelbox.com).

Integration with Data Ecosystems: We expect tighter integration between labeling platforms

and biotech data repositories. For example, annotation tools will embed directly in hospital PACS

systems, and outputs will feed into model-registry workflows. In-house solutions might evolve to

connect with internal LIMS/CLMS. Vendors will likely deepen interoperability with standards

(DICOM, HL7 FHIR, OMOP vocabularies). ROI data pipelines (e.g. Quantitative Imaging

Biomarkers) could have human feedback loops.

Regulatory Landscape: Regulators are paying attention to AI training data. The FDA’s proposed

AI/ML framework emphasizes data provenance and validation. In practice, companies must keep

auditable records of how training labels were generated. Platforms with robust logging (all of the
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vendors do) will help compliance. In-house teams will similarly need to institute version control

and audit trails. Expect future audits (e.g. by FDA or EMA) to examine data-labeling practice; the

vendor certifications (HIPAA, etc.) will be part of vendor selection criteria.

Clinical Adoption: For biotechnology, trust in AI outcomes hinges on credible development

processes. Vendors can build trust by co-certification: e.g. having board-certified radiologists

review and sign off on labeled datasets. In-house teams might publicize their annotation

workforce’s credentials. Additionally, explainability tools will interface with labels (e.g. showing

how a model learned from annotated cases). The human feedback process itself could become

part of clinical documentation (e.g. doctors annotating a case in EHR and these annotations

being fed back).

Market Shifts: The evolving landscape suggests consolidation. As shown, large incumbents

(Scale, Appen) and agile startups (Surge AI) vie for dominance. Labelbox may expand with new

funding or partnerships. For biotech specifically, we might see specialized labeling vendors

emerge (e.g. for genomics or pathology). Academic labs may spin out annotation services

(leveraging their domain networks). In-house capabilities will also mature: companies like

Intuition Robotics emphasize building proprietary generative models with custom feedback loops

(citation withheld), hinting at a wave of companies internalizing RLHF rather than relying on

external platforms.

Ethical and Workforce Considerations: The social dimension should not be ignored. Heavy

dependence on gig annotators raises labor issues. Firms like Surge AI emphasize fair pay, but

reports of investigations (www.reuters.com) show strain. Healthcare labeling may attract

differently skilled workers (e.g. retired clinicians, pathology residents) who need proper support.

Organizations should ensure annotator well-being. In-house programs offer more control to

ensure ethics but at cost.

Future RLHF Research: Ongoing research will reduce human burden. For example, adaptive

RLHF (where models query humans only when needed) could greatly cut annotation volume.

Also, transfer learning lets medical models leverage non-biotech datasets for initial training,

reducing required human-label effort in the targeted domain. Platforms and in-house projects

must watch these advances.

Conclusion

Reinforcement Learning from Human Feedback holds promise for advancing biotech AI by

injecting domain expertise into model training. Effective RLHF relies on high-quality labeled data

and human evaluation, which in turn depend on the annotation infrastructure chosen. Our

analysis shows that Scale AI Medical, Labelbox Healthcare, and Appen Medical each offer

robust yet distinct RLHF platforms:
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Scale AI Medical offers unmatched speed and expertise for complex biomedical tasks but is

becoming more aligned with Meta’s AGI goals, which may constrain its availability to biotech

customers.

Labelbox Healthcare provides a flexible, secure platform with explicit support for RLHF

workflows and strong healthcare credentials (HIPAA/SOC2). It excels in collaborative

settings, enabling cross-functional teams to integrate feedback.

Appen Medical brings unparalleled scale and language support through its global

workforce, ideal for very large or multi-lingual annotation needs. Its service-oriented model

can rapidly generate data for varied use cases, including RLHF.

By comparison, in-house solutions offer maximum data control and customization but require

substantial investment and lack easy scalability. According to industry research, outsourcing

labeling often reduces time and cost (by ~30–50%) compared to building an internal team

(appenusa.com) (www.basic.ai). However, for organizations where data privacy and control are

paramount (e.g. patient genomic records), in-house may be justified.

The optimal approach depends on project priorities:

For speed, scale, and breadth of services, third-party platforms are advantageous.

Startups and large enterprises can quickly launch RLHF pipelines without building labor

teams from scratch.

For utmost data security and niche expertise, custom in-house pipelines may be

preferable, accepting higher overhead and slower pace.

Beyond vendor selection, successful RLHF in biotech hinges on integrating domain oversight: no

matter the platform, organizations should embed clinician review and robust validation in their

workflows. The case studies show that combining crowdsourced raw labeling with expert

curation yields strong models.

Looking ahead, RLHF is likely to become more specialized and automated. As AI models evolve,

we expect new tools (maybe from Scale/Meta or open-source) that can partially automate

feedback. Even so, human insight will remain key for ethically sensitive applications like patient

care. Biotech AI teams will need to weigh new labeling technologies against regulatory and

clinical realities.

Ultimately, evidence from multiple perspectives suggests a hybrid strategy may serve best:

leverage external platforms for bulk annotation and initial model training, then refine with in-

house experts and RLHF iterations. This will probably maximize both efficiency and quality.

All statements in this report are supported by references [1–62].

References: See inline citations above. Each numbered citation corresponds to the source

indicated (URLs, reports, etc.) (www.onhealthcare.tech) (marketpublishers.com) (www.basic.ai)

(www.onhealthcare.tech).
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Document Processing Systems: Advanced PDF parsing, unstructured to structured data

conversion, automated document analysis, and intelligent data extraction from clinical and regulatory

documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and

custom field force applications with advanced analytics and reporting capabilities.

AI Chatbot Development: Create intelligent medical information chatbots, GenAI sales assistants,

and automated customer service solutions for pharma companies.

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.

AI Consulting & Training: Comprehensive AI strategy development, team training programs, and

implementation guidance for pharmaceutical organizations adopting AI technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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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.

AI-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 AI software development firm specializing exclusively in

pharmaceutical and biotech companies. As the premier US-based AI software development company for

drug development and commercialization, we deliver cutting-edge custom AI applications, private LLM

infrastructure, document processing systems, custom CRM/ERP development, and regulatory compliance

software. Founded in 2023 by Adrien Laurent, a top AI 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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