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Life Sciences Platforms on AWS: Cloud
Services, Best Practices, and Future
Directions

Role of Cloud Computing in Life Sciences

Cloud computing plays a pivotal role in modern life sciences by providing the scalable
infrastructure and tools needed to store, process, and analyze enormous biomedical datasets.
The life sciences industry — spanning biotechnology, pharmaceuticals, genomics, and healthcare
— generates massive volumes of data (genome sequences, clinical trial records, medical images,
sensor readings, etc.) that often reach petabyte scale. Unlike siloed on-premises servers, the
cloud offers virtually unlimited storage and on-demand high-performance computing
(HPC), enabling researchers to integrate and analyze these huge, heterogeneous datasets
efficiently. Major pharma companies have embraced cloud platforms for this reason: 9 of the
world’s top 10 pharmaceutical firms choose AWS to power data analytics and machine learning,
using the cloud to securely share data, speed up discovery, and improve compliance. In practice,
AWS has helped organizations like the U.S. FDA and biotech innovators (e.g. Moderna)
accelerate innovation — from digitizing manual processes to rapidly scaling vaccine
development infrastructure.

A key benefit of cloud computing in life sciences is elastic scalability. Researchers can
provision massive compute clusters for intensive tasks and turn them off when done, paying only
for what they use. As one cloud specialist noted, even the smallest biotech startups can “spin up
their AWS account and have access to massive amounts of compute and GPU \ [power] as a
service,” without investing millions upfront in hardware. This agility democratizes access to HPC:
complex analyses that once took weeks on limited local servers can now run in parallel on
hundreds of cloud nodes, delivering results in hours. For example, by leveraging AWS, scientific
teams can run thousands of simulations or genomic alignments in parallel, reducing time-to-
insight dramatically. Cloud infrastructures also facilitate global collaboration — authorized
researchers across different institutions or geographies can securely access shared data lakes
and analytic tools in the cloud, rather than struggling with data silos and slow cross-site

transfers.

Cost-efficiency is another driver: cloud providers achieve economies of scale and high
utilization, often making them more cost-effective than building and maintaining in-house
datacenters. Organizations can avoid over-provisioning — they allocate resources on-demand
and scale down to zero when idle. This, coupled with the ability to leverage spot instances and
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managed services, helps life science IT teams optimize spending. Notably, AWS's size and
maturity also attract a rich ecosystem of third-party tools and industry-specific solutions
available via its marketplace or partner network, giving life science companies a broad choice of
analytics, data management, and compliance solutions to plug into their platforms. The breadth
of AWS services (over 240 services) and its dedicated industry specialists are frequently cited
as advantages in life sciences. Indeed, AWS offers more purpose-built services for
healthcare/life sciences (e.g. genomics data analysis, health data lakes, etc.) than any other
cloud provider, reflecting a deep vertical focus.

In summary, cloud computing empowers the life sciences sector to handle the “big data”
explosion and computational demands of modern research. By leveraging AWS and other cloud
platforms, organizations can accelerate time to discovery, reduce IT costs, and enhance
security. Industry leaders like AstraZeneca, Ancestry, and Genomics England have leveraged
AWS for years to drive breakthroughs — accelerating research while concurrently lowering
costs and strengthening data security. The cloud'’s ability to provide high-performance
analytics on demand, at global scale, is now fueling advances from genomics-based precision
medicine to Al-driven drug discovery that would have been impractical or impossible to achieve
with legacy IT infrastructure.

Key AWS Services in Life Sciences

AWS provides a comprehensive suite of services that are commonly used to build life sciences
platforms. Some of the core AWS services and products tailored for life sciences include:

e Amazon Omics (AWS HealthOmics): A purpose-built service for managing “omics” data
(genomics, transcriptomics, proteomics, etc.) at scale. Amazon Omics provides omics-optimized
storage, scalable workflows, and analytics for bioinformatics. It helps organizations store petabytes
of sequencing data cost-efficiently, run bioinformatics pipelines without worrying about provisioning
infrastructure, and perform population-scale variant analysis. Under the hood, AWS HealthOmics
offers three components — Storage (for raw sequence reads and reference genomes), Analytics (for
variant and annotation data stores), and Workflows (to orchestrate genomic analysis tools at scale).
For example, Amazon Omics can automatically provision cloud compute for a genome pipeline
written in WDL, Nextflow, or CWL, running alignment or variant-calling jobs across many samples in
parallel. This service, launched in 2022, significantly streamlines genomics research: tasks like
importing raw FASTQ/BAM files into a secure data store and executing secondary analysis
(alignment, variant calling) can be done with a few API calls or clicks. Use case: A pharma R&D team
can use Amazon Omics to manage their genomic sequencing data for a large patient cohort, then
query variant frequencies across the population or integrate genomic data with clinical metadata (via
Athena or Lake Formation integration) for discoveries.
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e Amazon SageMaker: A fully managed machine learning service that is widely used in life sciences
for developing and deploying ML models at scale. SageMaker supports use cases like drug discovery
(e.g. molecule property prediction, de novo design), image analysis (e.g. pathology slide analysis
with deep learning), and predictive analytics (e.g. disease risk modeling). It provides hosted
Jupyter notebooks, automated model training, tuning, and deployment capabilities. Life science
companies leverage SageMaker to accelerate Al research - for instance, Insilico Medicine, an Al-
driven drug discovery company, migrated its model training pipeline to SageMaker and achieved over
16x faster model iteration and deployment, cutting model implementation time from 50 days to just 3
days. SageMaker's scalability (including GPU instances for training large models) and integration
with data lakes on S3 allow bioinformaticians and data scientists to experiment rapidly and bring
advanced Al to biomedical data. SageMaker also offers built-in algorithms and JumpStart model
hubs that can be applied to life science datasets (for example, pre-trained models for protein
structure prediction or medical image segmentation). Use case: A pharmaceutical company can use
SageMaker to build a machine learning model that predicts therapeutic molecule activity. Using
SageMaker’s distributed training, they can train on millions of compound data points, then deploy the
model behind an API to screen new drug candidates in real time.

e AWS Batch: A managed batch computing service that enables scientists to run large-scale HPC
workloads and pipelines in the cloud without manually provisioning clusters. AWS Batch is often used
to execute bioinformatics workflows (e.g. genome assembly, variant calling pipelines, sequence
alignment) that consist of hundreds or thousands of jobs. It dynamically provisions the optimal
quantity and type of EC2 instances based on the jobs' requirements, including support for multi-
node parallel jobs. In genomics, AWS Batch integrates with workflow frameworks like Nextflow and
Cromwell, allowing seamless cloud execution of pipelines. For example, the Centre for Genomic
Pathogen Surveillance built a solution using Nextflow and AWS Batch that lets them deploy a new
analysis pipeline with a few commands; the AWS environment can scale up to run thousands of
tasks in parallel and then shut down, with users monitoring progress via a web interface.
Researchers can even impose cost limits and only pay for compute while the pipeline runs, especially
by combining AWS Batch with AWS Lambda triggers and spot instances for cost efficiency. Use
case: A bioinformatics core facility can use AWS Batch to routinely process sequences from a dozen
Illumina sequencers. When a run completes, a Nextflow pipeline (executing via Batch) fan-outs
alignment jobs across hundreds of vCPUs, dramatically shortening the turnaround time for variant
results. All intermediate files are stored on S3, and Batch handles retry and failure logic, improving
reliability.
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¢ Amazon S3 (Simple Storage Service): Durable object storage used as the foundation for life
science data lakes. Nearly every genomics or clinical data platform on AWS relies on S3 to store raw
data (e.g. FASTQ files, microscopy images, CSVs) as well as processed results. S3 is highly scalable
and cost-effective; it can natively handle millions of objects and petabyte-scale storage in a single
bucket. Life science organizations like Bristol Myers Squibb maintain petabytes of scientific data in
Amazon S3 coming from various pipelines. One of the key reasons is S3's strong security and
sharing features — AWS's fine-grained access controls and encryption allow companies to keep
millions of files protected from unauthorized access while still sharing data seamlessly among
authorized internal teams and external partners. S3 supports compliance requirements by offering 11
9's durability and configurable retention policies. Additionally, S3 integrates with services like AWS
Glue for data cataloging and Amazon Athena for ad-hoc querying of data (including genomic variant
files or phenotype data stored in CSV/Parquet). Use case: A genomics consortium can use an S3
data lake to collect sequencing data from many contributors. With proper bucket policies and AWS
Lake Formation, they can enforce that each institution only accesses its authorized subset, while
enabling combined analysis through governed Athena queries. S3's lifecycle management can
automatically tier infrequently accessed data to cheaper storage classes (like S3 Glacier) for cost
savings.

e Amazon EC2 (Elastic Compute Cloud): Elastic virtual servers that provide the underlying compute
for many life science workloads. EC2 offers specialized instance types that are valuable in scientific
computing — for example, compute-optimized instances for simulation, memory-optimized instances
for in-memory genomics analytics, and GPU instances for machine learning and imaging tasks.
Researchers use EC2 directly to host custom applications (like a lab’s analysis server or a LIMS
system) and to create scalable clusters. AWS's HPC capabilities on EC2 (such as placement groups
for low-latency networking and Elastic Fabric Adapter for high-throughput MPI workloads) enable
cloud-based supercomputing for tasks like molecular dynamics or Cryo-EM image processing. Many
life sciences organizations adopt a hybrid model: keep certain sensitive or real-time workloads on-
premises, but burst to EC2 for additional capacity or new projects. They gain the ability to "spin up a
few hundred nodes on AWS and get results in less than a day,” which gives researchers more
freedom to ask complex questions without being limited by local hardware. Use case: A pharma
computational chemistry team might use an EC2 Auto Scaling group to run thousands of docking
simulations in parallel. Using EC2 Spot Instances, they can achieve this at a fraction of the cost, and
if any instance is interrupted, the AWS Auto Scaling and workload manager (e.g. AWS Batch or
Terraform scripts) can automatically spin up a replacement, ensuring the entire sweep completes
reliably.

© 2025 IntuitionLabs.ai - North America's Leading Al Software Development Firm for Pharmaceutical & Biotech. All rights reserved. Page 5 of 32


https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=aws-cloud-for-life-sciences-services-best-practices.pdf
https://intuitionlabs.ai/?utm_source=pdf&utm_medium=document&utm_campaign=article&utm_content=aws-cloud-for-life-sciences-services-best-practices.pdf

E IntuitionLabs  IntuitionLabs - Custom Al Software Development AWS Cloud fOr Llfe Sciences: SerViCCS & BeSt Practices

from the leading Al expert Adrien Laurent

¢ Amazon Redshift: A fully managed cloud data warehouse useful for aggregating and analyzing
structured and semi-structured data in life sciences. Redshift can scale to petabyte-scale databases
and is often used to combine clinical, operational, or real-world data for analysis intuitionlabs.ai. For
instance, a pharmaceutical company can load clinical trial data, patients’ electronic health records
(de-identified), and supply chain data into Redshift to perform advanced analytics and generate
insights. Redshift's integration with S3 (via Redshift Spectrum) allows querying data that's stored in
S3 without loading it into Redshift tables intuitionlabs.ai. This “lake house” approach is valuable in
life sciences where you might have a large S3 data lake (genomics, sensor, or instrument data) and a
smaller set of curated structured data in the warehouse — Redshift can join and query across both
transparently. Redshift is a HIPAA-eligible service, meaning it can be used for protected health
information under proper controls intuitionlabs.ai. Many biotech startups choose Redshift because it
works seamlessly within the AWS ecosystem (e.g. easy to use AWS Glue for ETL and QuickSight for
Bl dashboards on Redshift data). Use case: A clinical genomics company could use Redshift to store
aggregated variant findings and patient metadata from thousands of genomes. Researchers can run
SQL queries to find, for example, how often a certain mutation correlates with a phenotype across
the dataset, and they can join those results with external data (like public population frequencies in
gnomAD stored on S3) via Spectrum. Redshift's massively parallel processing allows such complex

queries to execute in seconds or minutes, even over billions of records.

(Aside from the above, AWS offers other specialized services leveraged in life sciences: e.g.
AWS Glue for ETL pipelines, Amazon Athena for serverless querying of data lakes, Amazon
EMR for big data frameworks (Apache Spark) used in genomic analysis, Amazon HealthLake for
storing/querying clinical health records in HL7 FHIR format, and Al services like Amazon
Comprehend Medical for text mining in medical documents. However, the services listed in
detail above — Amazon Omics, SageMaker, Batch, S3, EC2, Redshift — represent some of the
most prevalent building blocks for life sciences platforms on AWS.)

Key Use Cases Enabled by AWS

AWS's cloud capabilities unlock a wide range of use cases in the life sciences. Below are some
of the major use cases and workflows that AWS supports, along with how cloud solutions are
applied in each scenario:
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e Genomics Analysis and Precision Medicine: Processing and analyzing genomic sequences at
population scale is a quintessential cloud workload. AWS is used for DNA sequencing pipelines
(alignment, variant calling, annotation), large-scale genome-wide association studies (GWAS), and
multi-omics integration. For example, in genomics research, one might store raw sequence data on
S3 and use AWS HealthOmics or AWS Batch with Nextflow to run pipelines on thousands of genomes
in parallel. The cloud's ability to scale to thousands of parallel jobs means that analyses that once
took months (e.g. sequencing a thousand genomes and calling variants) can be completed in days.
AWS also facilitates precision medicine by enabling researchers to query genomic databases
quickly and securely. Using services like Amazon Omics, scientists can perform variant queries
across cohorts of hundreds of thousands of individuals to find genetic markers of disease. These
analyses feed into personalized medicine efforts — for instance, identifying a patient’s genetic
predisposition to drug response. Cloud impact: The Broad Institute’s large genome datasets or
national genomic initiatives (like UK Biobank) can be hosted on AWS and analyzed by collaborators
worldwide without each needing their own supercomputer. Ultimately, AWS's genomics solutions
accelerate discoveries in genetic diseases and help bring genome-informed therapies to market
faster.

¢ Clinical Trial Data Management: Pharma and biotech companies use AWS to collect, store, and
analyze data from clinical trials more efficiently and securely. Clinical trials generate varied data -
patient records, lab results, medical imaging, adverse event reports, wearable sensor readings, etc.
AWS provides a scalable environment to unify these disparate data sources into a centralized data
lake or warehouse for a trial. Using Amazon S3 and Redshift, sponsors can integrate data from
global trial sites and run analytics to monitor trial progress or identify trends in efficacy and safety
signals in near real-time. AWS's global infrastructure and compliance certifications allow companies
to meet data residency requirements (storing EU trial data in EU regions, for example) while still
leveraging cloud tools. Additionally, AWS Clean Rooms and secure data sharing mechanisms enable
multi-party collaboration on trial data — for instance, a pharma company and its research partner
can jointly analyze combined datasets without exposing each other’s raw data. Cloud-based
decentralized trial solutions also emerged: by using AWS loT and mobile services, patient data can
be collected via telemedicine apps or remote monitoring devices and fed into AWS in real time,
reducing the need for site visits and broadening participation. Outcome: Companies like Pfizer have
built scalable, automated pipelines on AWS to ingest wearable device data from thousands of trial
participants, enabling them to derive digital biomarkers and insights faster in large global trials.
Overall, AWS helps shorten clinical development timelines by providing agility in data handling and
powerful analytics (including Al to, say, better match patients to trial criteria or to streamline
regulatory submissions).
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¢ Drug Discovery and Al-Driven Research: The process of discovering new therapeutic molecules
and evaluating them is computationally intensive and data-rich. AWS is used for in silico drug
discovery - e.g. virtual screening of billions of compounds, molecular dynamics simulations of
protein-ligand interactions, and Al model training for drug design. Cloud elasticity is invaluable here:
a pharma company can spin up thousands of CPU/GPU instances on AWS to screen a vast chemical
library in hours (something that would tie up an on-prem cluster for weeks). Machine learning is
increasingly central to drug discovery (for predicting molecule properties or generating novel
chemical structures with generative models). AWS's machine learning services (SageMaker, AWS
GPU instances, Amazon FSx for Lustre for HPC storage) enable these workflows. For instance,
Insilico Medicine used AWS SageMaker to drastically accelerate its deep learning models that
design new drug candidates, achieving a >16x increase in pipeline velocity for model training and
deployment. Another domain is biologics and protein engineering: researchers use AWS to run
protein folding algorithms (including AlphaFold2) and to analyze large biomolecular datasets. AWS
recently introduced support for large-scale ML in this domain (Amazon Bedrock and SageMaker can
host protein language models and folding models), reflecting how generative Al is being applied to
propose new protein therapeutics. Cloud impact: By providing near-infinite computing power and
specialized Al tools, AWS significantly reduces the design-make-test cycle in R&D. Companies report
that using Al and cloud, they can evaluate orders of magnitude more compounds or protein designs
than before, de-risking drug portfolios and identifying promising candidates faster. This
computational augmentation, combined with AWS's data analytics, is a key enabler of modern drug
discovery pipelines (often referred to as computational chemistry or in silico trials).

¢ Bioinformatics Pipelines & Workflow Automation: Bioinformatics involves complex pipelines to
process biological data (genomic variant calling, RNA-seq expression analysis, proteomics
quantification, image-based cell screening, etc.). AWS provides the infrastructure to automate and
scale these pipelines with high reliability. Using services like AWS Batch, Lambda, and Step
Functions, labs have built end-to-end workflows where raw data from instruments (e.g. sequencers
or high-throughput microscopes) is automatically uploaded to S3, triggering a pipeline that spins up
compute, runs analyses, and publishes results. These workflows can be containerized and
orchestrated using AWS (for example, running Nextflow or Snakemake pipelines on AWS Batch). The
benefit is not only speed but also consistency and reproducibility — one can define the pipeline as
code and run it repeatedly on standardized cloud environments, avoiding the "“it works on my
machine” problem. Cloud-based workflow automation has proven especially valuable for nationwide
projects, like pathogen surveillance networks that need to process sequences from many labs. In one
case, an AWS solution allowed researchers to deploy new analysis pipelines with a few clicks and
to monitor execution via a web dashboard, while the backend (using AWS Batch and Lambda)
handled resource provisioning and cost control automatically. Example: A public health lab network
might implement an automated COVID-19 genome sequencing pipeline on AWS. As each lab uploads
its raw sequence data, AWS Lambda functions kick off a Batch job to assemble genomes, annotate
variants, and store the results in a central database. The system can scale out during surges (e.g.
during a new outbreak) and scale in when volume is low, always processing samples in a timely
manner without manual intervention. This kind of serverless bioinformatics architecture
accelerates research and can be deployed in regulated environments with logging and traceability
(meeting standards for clinical genomics).
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¢ Real-World Evidence (RWE) and Healthcare Analytics: Life sciences companies increasingly
analyze real-world data (RWD) — such as electronic health records, insurance claims, registries, and
patient-reported outcomes - to derive evidence of a drug'’s effectiveness and safety in broad
populations. AWS provides the data lake and analytics tools to ingest and analyze these large,
sensitive datasets securely. Companies can use Amazon EMR or AWS Glue to transform raw clinical
data, Amazon Redshift or Athena to perform analytical queries, and SageMaker to develop
epidemiological or outcomes models. Data governance is crucial here (ensuring patient privacy and
regulatory compliance while using data), and AWS supports this through services like AWS Lake
Formation for fine-grained data access control and AWS Clean Rooms for privacy-preserving
analytics across organizations. For instance, a pharmaceutical manufacturer might aggregate de-
identified patient data from multiple hospital partners into an AWS data lake and then use that to
identify patterns — perhaps how a drug is performing in the real world in sub-populations or
detecting rare side effects. Moderna, as an example, standardized its entire real-world data platform
on AWS, integrating data ingestion, curation, and analytics using AWS services and third-party
solutions from the AWS Marketplace. This helped them streamline how they procure and analyze
real-world datasets (such as claims data or observational study results) to support their research.
With AWS's scalable analytics (from Athena SQL queries to QuickSight dashboards), life science
analysts can derive RWE insights faster — e.g. correlating treatment regimens with outcomes across
millions of records — which in turn inform everything from clinical trial design to regulatory
submissions and post-market surveillance. Outcome: The ability to rapidly analyze real-world
evidence in the cloud has been credited with improving decision-making in drug development and
tailoring treatments to patient populations. It also supports health economics and outcomes research
by enabling organizations to crunch huge healthcare datasets without breaching privacy, thanks to

AWS's compliance controls.

Architectural Best Practices for Scalable, Secure &
Compliant Platforms

Building a life sciences platform on AWS requires careful architectural design to ensure
scalability, security, and regulatory compliance. AWS encourages adopting the Well-
Architected Framework, which covers operational excellence, security, reliability, performance
efficiency, cost optimization, and sustainability. Below are some best practices and design
principles particularly relevant to life sciences workloads:
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e Scalable & Modular Architecture: Design for elasticity and high performance. Decouple storage
from compute by using services like S3 and scalable databases, so that compute clusters (EC2,
Batch, EMR, etc.) can be scaled independently. Use auto-scaling groups or AWS Batch for dynamic
scaling of compute based on workload. For example, a genomics pipeline can be containerized so
that dozens of jobs run in parallel on AWS Batch - the architecture should allow adding more Batch
workers to accommodate larger datasets or more concurrent analyses. Incorporate distributed
processing (Spark on EMR or Dask on Kubernetes) for big-data bioinformatics tasks. Moreover,
design with a data lake architecture: centralize raw data in S3 with proper data catalogs, then use
purpose-built stores (Redshift, HealthOmics variant store, etc.) for optimized querying of specific
data. This approach ensures the platform can handle growing data volume and user loads. Roche's
internal genomics platform is an example — originally on-premises, it faced scaling challenges as
data grew, but by moving to AWS HealthOmics and cloud workflows, they eliminated the need to
guess capacity and can now easily handle multimodal datasets at scale, cutting some analyses
from 1 year to 3 months.

e Security by Design: Life sciences platforms often deal with sensitive health data (personally
identifiable genomic or clinical information) and trade secrets (drug IP), so security must be baked in
at every layer. Follow the AWS shared responsibility model and implement defense-in-depth:

¢ Network isolation: Deploy workloads in private VPC subnets, use security groups and NACLs to
restrict traffic, and consider AWS PrivateLink or Transit Gateway for connecting services without
exposure to the public internet.

¢ Identity and access management: Enforce least privilege with AWS IAM - define granular IAM roles
for each service component and user group. Use AWS SSO or IAM federation for user access tied to
corporate directories. Tag resources and use attribute-based access control (ABAC) where possible
for fine-grained data access policies (e.g. controlling access to specific datasets by project or
sensitivity level).

e Data encryption: Always encrypt data at rest and in transit. AWS makes this straightforward — S3
and EBS support encryption (AES-256) and allow use of customer-managed keys via AWS KMS for
auditing. For data in transit, use SSL/TLS everywhere (AWS load balancers, APl Gateway, etc.,
enforce HTTPS). Many AWS managed services are HIPAA eligible and provide encryption/audit
features out of the box. For example, AWS HealthOmics integrates with AWS Key Management
Service and CloudWatch logging so you can control and track all data access. Roche cited enhanced
security and flexibility as a benefit of moving to AWS HealthOmics, as the service integrates with
their IAM policies to ensure only authorized bioinformaticians can access sensitive genomic records.

¢ Monitoring and threat detection: Enable AWS CloudTrail for audit logs of all API calls, use Amazon
CloudWatch and AWS Config to continuously monitor resource configurations, and consider Amazon
GuardDuty for threat detection (to catch any anomalous activity in AWS accounts). In a GxP-
regulated environment, these logs and monitoring are also essential for compliance audits and for
demonstrating control over the system.

 Compliance and Data Governance: Life sciences platforms must comply with a host of regulations:
HIPAA for protected health information, GDPR for EU personal data, FDA 21 CFR Part 11 for electronic
records in clinical trials, GxP guidelines for systems used in manufacturing or clinical studies, and
others. Architect for compliance from the start. Concretely:
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e Choose compliant services: AWS has over 746 HIPAA-eligible services and holds certifications for
many global standards (GDPR, GxP, HITRUST, ISO 27001, etc.). Design your solution using those
services that meet your compliance needs (for example, use Amazon RDS or Redshift which are
HIPAA-eligible for any PHI data, and avoid using a service that isn't covered by a BAA for PHI
workloads). When handling health data, sign a Business Associate Agreement (BAA) with AWS.

¢ Data residency and isolation: Take advantage of AWS Regions to keep data in approved
jurisdictions. For instance, EU patient data might be restricted to AWS EU (Frankfurt or Dublin)
regions to satisfy GDPR requirements. Use features like Amazon S3 object tagging and Access
Points to segregate data sets by region or project. Also, implement environment separation (Dev,
QA, Prod in separate AWS accounts or VPCs) to support validation and change control processes
required by GxP - this prevents test data or changes from affecting production data integrity.

¢ Automated compliance checks: Use AWS Config rules and AWS Audit Manager to continuously
validate your architecture against compliance controls (e.g., ensuring encryption is never turned off,
or that no security group is open to 0.0.0.0/0 on sensitive ports). AWS even provides conformance
packs for certain industries; for example, there are AWS Config rules tailored to check for HIPAA
safeguards and GxP compliance best practices.

e Data governance and provenance: Implement strong data governance by cataloging data and
controlling metadata. AWS Lake Formation can manage fine-grained permissions to databases,
tables, and even columns in data lakes - this is useful for granting scientists access only to
anonymized or relevant slices of data. AWS HealthOmics, for instance, supports column- and row-
level access controls on genomic data stores to ensure anonymous or non-sensitive fields can be
broadly shared while protected data is restricted. Also maintain provenance by tracking data
versioning (S3 object versioning, or use of immutable data stores). In regulated environments,
services should log all data modifications — AWS's extensive logging helps here, and for certain GxP
workflows, companies have developed automated qualification pipelines (using laC tools like
CloudFormation/Terraform and AWS Lambda) to produce installation and operational qualification
(IQ/0Q) reports verifying the infrastructure is built and functioning as intended.

¢ Validation and QA: For GxP systems, computer system validation is required. Adopt Infrastructure
as Code (laC) (CloudFormation, CDK, Terraform) to script your environment, which makes it easier
to document and validate. Automated pipelines can deploy the environment and run tests to verify
(IQ/OQ/PQ) as demonstrated in AWS's GxP whitepapers. This reduces manual effort in qualifying
cloud systems for e.g. pharmaceutical quality systems.
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¢ High Availability and Resilience: Design for failure by using multiple Availability Zones (AZs) and, if
needed, multiple Regions for disaster recovery. Life sciences workflows often aren't 24/7 customer-
facing services, but the data is mission-critical. Use managed services that have built-in HA (like
Amazon S3, DynamoDB, etc. are multi-AZ by default). For compute clusters, consider architectures
that can tolerate AZ outages (e.g., run batch workflows split across 2-3 AZs; if one AZ has issues,
others continue). Implement backup strategies — e.g. automatic snapshots for databases, cross-
region replication for critical S3 buckets (especially if supporting clinical trial data that must be
retained for many years). The goal is to prevent data loss and minimize downtime, which in a
research context could mean not losing large intermediate results that cost a lot to produce, orin a
clinical context, ensuring systems that support patient care or trials are available when needed. AWS
offers multiple services to aid resilience (AWS Backup to automate backups, Route 53 for DNS
failover, etc.). Evaluate the Recovery Time and Point Objectives (RTO/RPQO) for each component of
the platform and architect accordingly (for example, a data warehouse with an RPO of a few hours
might replicate nightly to a secondary region).

¢ Modularity and DevOps: Use a microservices or modular pipeline approach where appropriate.
Instead of one monolithic application, break the platform into logical components (data ingestion,
processing, analysis, reporting). This allows teams to work in parallel and reduces the impact of
changes. Embrace DevOps practices: continuous integration/continuous deployment (CI/CD)
pipelines to test and promote changes (AWS CodePipeline or third-party Cl tools can be used to
deploy AWS resources and application code). In research computing, infrastructure and analysis
scripts should be version-controlled and automated just like software. Containerization (with Docker
and AWS services like ECS or EKS) is a best practice for reproducibility — e.g. encapsulating a
bioinformatics pipeline in a Docker image ensures that the same environment is used each run,
satisfying reproducibility requirements crucial for scientific results and regulatory submissions.
Containers can then be orchestrated by AWS Batch or Kubernetes on EKS for scalability.

By following these architectural best practices, organizations can build robust, scalable
platforms on AWS that accelerate scientific innovation while maintaining the security and
compliance required in life sciences. Importantly, AWS's extensive compliance programs and
reference architectures (e.g. for HIPAA, GxP) provide a strong foundation — AWS is “the most
secure, compliant, and resilient cloud” for life sciences, offering high network availability and a
long list of compliance certifications to give regulated customers confidence. This lets architects
focus on the science workflows, knowing that the underlying infrastructure can meet industry
standards.

Security, Compliance, and Data Governance on AWS

Security and compliance are paramount in life sciences due to the sensitive nature of health

data and the regulatory oversight in this industry. AWS has developed a robust security model

and compliance framework to support these needs, but it's crucial for users to understand and
leverage these features correctly.

Compliance Standards and AWS Support: Life science organizations often must comply with:
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e HIPAA (USA health data privacy law) — AWS enables this through a Business Associate Agreement
(BAA) and by offering HIPAA-eligible services. As of today, AWS offers 146+ HIPAA-eligible
services spanning storage, compute, analytics, Al, etc., which can be used to process protected
health information under the BAA. These include virtually all the core services (EC2, S3, Redshift,
RDS, etc.) and specialized ones like AWS HealthOmics. AWS regularly attests its services for HIPAA
compliance; for example, AWS HealthOmics is HIPAA-eligible and designed to securely handle
genomic data (it integrates with IAM for access control and CloudWatch for auditing usage of
genomic data stores).

e GxP (Good Laboratory/Clinical/Manufacturing Practices) — These are FDA and international
guidelines for systems used in drug development and manufacturing. AWS has published GxP
whitepapers and established an internal Quality Management System (QMS) to help customers run
validated workloads. While AWS doesn’t “certify” customer environments (that's the customer’s
responsibility), it provides guidance and features (like IQ/OQ automation tools, service APIs for
integration with validation scripts, and the ability to lock down configurations via AWS Config) to
facilitate building GxP-compliant architectures aws.amazon.com. Many pharma companies have
successfully qualified AWS services as part of their validated systems. Notably, AWS emphasizes
transparency (via SOC reports, ISO certs, etc.) so that auditors can be assured of AWS's controls.
Companies still must perform their computer system validation, but AWS's controls (access control,
change management of cloud services, etc.) can be leveraged. One AWS best practice is using
automated pipelines for environment build and test, so that any change can be tested in a dev
environment and deployed consistently to prod — this approach aligns with modern “Computer
Software Assurance” guidance and can produce the documentation needed for auditors.

e GDPR (EU data protection law) — AWS regions and services support GDPR compliance by allowing
data to be stored in-region, enabling data encryption and pseudonymization, and giving tools for
consent and tracking. AWS will sign Data Processing Addendums and has Binding Corporate Rules in
place as a data processor. For a life sciences platform dealing with EU patient data, an important
practice is to ensure all data stays in designated regions and that any cross-border data transfer
(if required) is assessed for compliance. Services like Amazon CloudTrail and AWS Identity services
help demonstrate accountability and control over personal data access. Also, AWS’'s HITRUST CSF
certification and adherence to ISO 27701 (privacy information management) provide additional

assurances for privacy compliance.

e 21 CFR Part 11 - FDA regulations on electronic records and signatures. To comply, life science
systems need audit trails, record retention, user access controls, and electronic signature capability.
On AWS, many of these requirements can be met by using services appropriately: for instance,
enabling CloudTrail for audit logs of any data changes, using services like AWS Transfer Family or
custom front-ends that enforce unique user credentials and signature checkpoints, and storing
records immutably (Amazon S3 Object Lock can be used to retain records in a tamper-proof mode
for specified durations). AWS doesn't natively provide an “e-signature” service, but AWS's
infrastructure can host Part 11 compliant applications (and many AWS partners offer validated
solutions for this). Again, demonstrating that the cloud infrastructure itself is controlled (via IAM,
limited access to admins, etc.) is part of showing Part 11 compliance.

Data Governance: Handling sensitive biomedical data requires stringent data governance:
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e Access Control and Auditability: AWS's IAM allows defining which users or roles can access which
data resources. A strong practice is to use attribute-based access control for data. For example,
tag datasets with a classification (Public, Internal, Confidential, Restricted/PHI) and enforce that only
users with a certain attribute can access PHI-tagged data. Tools like AWS Lake Formation build on
this by providing table and column-level controls for data in data lakes. In a life sciences context, one
might restrict genomic variant data such that only analysts with IRB approval can see certain
identifiers, whereas general researchers see anonymized data — Lake Formation or Amazon Omics's
built-in controls can implement that, as Amazon Omics supports storing anonymized genomics data
with fine-grained row/column filtering to protect patient privacy.

¢ Encryption and Key Management: All sensitive data should be encrypted at rest, typically with AWS
Key Management Service managing the keys. For highest control, customer-managed CMKs
(Customer Managed Keys) can be used, and key policies can ensure only certain principals can use
them (e.g. an S3 bucket for genomic data can be encrypted with a CMK that only the genomics
team’s role can access). AWS services make encryption easy to enable (often just a checkbox or API
parameter). Importantly, KMS provides audit logs for key usage, which can be part of the governance
trail showing who decrypted data and when.

¢ Monitoring and Incident Response: Use services like AWS CloudTrail, AWS Config, and AWS
CloudWatch to continuously monitor data access and changes. In a regulated environment, you
might set up CloudWatch alarms or AWS Config rules to alert if any policy drifts (e.g. if an S3 bucket
with sensitive data ever becomes public, or if someone changes a security group to open a database
to the internet — these can be detected and even auto-remediated). Amazon Macie is a helpful
service in life sciences: it can scan S3 buckets for sensitive data (like Pll, genomic data patterns) and
verify that proper controls are in place, alerting if it finds, say, unencrypted PII or publicly accessible
buckets containing sensitive info.

e Collaboration and Data Sharing: Often, life sciences research involves sharing data with external
collaborators (consortia, academic partners) under strict governance rules. AWS provides patterns
to do this securely. One is using AWS Clean Rooms, which let multiple parties analyze combined
datasets without actually sharing raw data — each party controls what queries can be run and what
results can leave the clean room (useful for multi-company studies pooling patient data). Another
approach is cross-account data sharing: e.g. using AWS Resource Access Manager or Lake
Formation to grant an external account read access to a specific data set on S3 or Redshift, rather
than sending over physical copies of data. This ensures a single source of truth and easier
auditability (you can revoke access when the project ends). The Bristol Myers Squibb case study
highlighted that centralizing data on S3 with proper access controls allowed them to share vast
scientific datasets internally and externally in a governed way — millions of files are kept secure yet
accessible to those who need them, with transparent encryption and audit trails.
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¢ Retention and Lifecycle Management: Governance includes how long data is kept and how it's
disposed of. AWS offers tools to automate retention policies — for instance, S3 Object Lifecycle rules
to transition data to Glacier for long-term archive or to delete it after X years (useful for compliance
with data minimization laws or trial data retention rules). AWS Backup can enforce retention policies
for backups/snapshots. These should be configured to meet the organization’s policies (for example,
clinical trial records might need to be kept 25 years; lab instrument raw data maybe only 5 years).
Immutability is also an aspect: S3 Object Lock can enforce Write-Once-Read-Many (WORM) for
critical records so that no one (even an admin) can delete or alter them until a retention period
expires — this can help comply with regulations against altering primary data.

In essence, AWS provides the security building blocks, but the onus is on the user to assemble
them into a compliant system. When done right, a well-architected AWS environment can be
even more secure than traditional setups. AWS's cloud infrastructure was found to be 3.6x more
energy efficient than typical enterprise data centers in one study (a benefit for sustainability)
aws.amazon.com, but it's also true from a security perspective: AWS's scale allows significant
investments in security innovation and monitoring. AWS data centers and networks are built with
strong physical and cyber controls; on top of that, AWS gives customers the tools to meet life
science regulatory obligations. As a result, we see broad adoption of AWS in this space -
companies large and small have achieved compliance (HIPAA, GxP, GDPR) while using AWS,
provided they implement proper governance. AWS emphasizes it has the “most extensive
security and compliance capabilities” in the cloud, which aligns with the needs of highly
regulated life science workloads. Still, a shared responsibility remains: customers must configure
and use AWS services correctly (e.g. enabling encryption, restricting access, and documenting
controls) to ensure end-to-end compliance.

Cost Optimization and Sustainability Practices

Cost optimization and sustainable computing are important considerations for life science
platforms, given the scale of data and computation involved. AWS offers many mechanisms to
control costs, and by nature of its efficiency, can also reduce the environmental footprint of
computing:

Cost Optimization Strategies:

¢ Right-sizing and On-Demand Scaling: Analyze the resource utilization of workloads and choose
appropriate instance types and sizes. For example, use memory-optimized instances only for
memory-heavy tasks (genome assembly, large in-memory analytics) and switch to compute-
optimized or even burstable instances for lighter workloads. AWS's autoscaling ensures you use just
enough instances to meet demand. When pipelines are idle, scale down to zero. A cloud pipeline that
runs weekly can be completely torn down in between runs — you incur costs only during active
processing, a big savings over running servers 24/7. The Centre for Genomic Pathogen Surveillance
case showed how they set up pipelines that only incur compute and storage costs during active
processing; by automating shutdown and using Lambda for auxiliary tasks, they avoid paying for idle

infrastructure.
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¢ Spot Instances and Reserved Pricing: Life science computations often have some flexibility in
scheduling, which makes them great candidates for spare capacity (Spot instances). Using EC2 Spot
can reduce compute costs by 70-90% in exchange for handling interruptions. Many HPC/batch
frameworks (AWS Batch, Nextflow, Cromwell) natively support Spots with checkpointing or retry
logic, so researchers can get results at a fraction of the price. For persistent needs, AWS Savings
Plans or Reserved Instances can be purchased to significantly lower hourly rates. It's common for a
long-running analysis server (e.g., a database server for a laboratory information management
system) to be covered by a 1-year or 3-year reserved instance for cost savings.

e Storage Tiering: Biomedical data often has varying access patterns — recent or active study data is
accessed frequently, while older data goes “cold.” AWS S3 offers multiple storage classes (Standard,
Infrequent Access, Glacier Instant, Glacier Deep Archive, etc.) that have different cost points. A best
practice is to use S3 Lifecycle policies or S3 Intelligent-Tiering to automatically move data to
cheaper tiers as it ages aws.amazon.com. For example, raw genomic FASTQ files might be heavily
used for initial analysis, then rarely touched once processed; an organization can have a rule to move
them to Amazon S3 Glacier after 3 months. Bristol Myers Squibb implemented such policies and
even adopted S3 Intelligent-Tiering, which saved them the operational overhead — S3 Intelligent-
Tiering automatically shifted their data to the optimal cost tier based on usage, resulting in
significant storage cost savings without impacting accessibility. Compressed file formats (like
CRAM for genomic reads, Parquet for tabular data) also reduce storage and IO costs and should be
used where possible.

e Managed Services vs. DIY: Often, using higher-level AWS services can optimize cost compared to
running your own servers. For example, using AWS Fargate for sporadic container workloads avoids
paying for EC2 instances 24/7. Or using AWS Lambda for chunks of data processing (when suitable)
means you pay per execution with no idle cost. Serverless architectures can be very cost-effective
for event-driven pipelines (like processing a file whenever it lands in S3). Additionally, managed
services can optimize infrastructure internally — Amazon Redshift, for instance, has concurrency
scaling and spectrum features that handle variable workloads more cheaply than sizing a static
cluster for peak load. Amazon Aurora (for relational data) separates storage and compute and can
auto-scale readers, which might suit certain lab data systems with bursty read patterns, yielding cost
savings.

¢ Monitoring and Governance: To avoid unexpected costs, it's important to use tools like AWS
Budgets and Cost Explorer. These can alert the team if spending exceeds certain thresholds (e.g., if
a bioinformatics job mistakenly starts launching thousands of instances, you'd catch it early). Tag
AWS resources by project or grant, so you can attribute costs and optimize per workload. Life
science orgs often allocate cloud costs to different research groups — by tagging, you can see which
projects are most expensive and investigate if they are using resources efficiently. AWS also provides
the AWS Compute Optimizer and Trusted Advisor which can recommend cost optimizations (like
instances that are mostly idle and could be downsized). In one anecdote, a biotech was able to
reduce their monthly spend significantly by identifying orphaned storage volumes and unneeded
interim data through such analysis.
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e Collaborative cost sharing: In multi-tenant research environments (like academic clouds or
consortia), setting up resource quotas or even chargeback models can encourage responsible
usage. AWS Service Quotas can be used to cap how much resource a given account or user can
consume (for instance, limit a researcher to running at most X concurrent instances to prevent
runaway usage). This was noted as a default in Azure for security, but on AWS it's more manual —
still, it's a governance practice to consider in shared environments.

By applying these strategies, life science organizations frequently report substantial cost
reductions. For instance, Roche achieved a 40% reduction in compute costs by leveraging
pay-as-you-go scaling on AWS (no longer over-provisioning on-prem clusters for peak loads).
Similarly, they saved 90% on storage costs by using intelligent archiving (only keeping hot data
on high-performance storage, and auto-archiving the rest). These optimizations mean more
budget available to sequence additional samples or run more experiments rather than
maintaining inefficient IT spend.

Sustainability Practices:

Sustainability in IT has become a key concern, and cloud migration is increasingly seen as a way
to reduce the carbon footprint of computing. AWS is committed to environmental sustainability —
as of 2024, Amazon is on track to power its operations with 100% renewable energy by 2025,
five years ahead of the original 2030 target. This means that by 2025, all AWS data centers will
be matched with renewable energy, greatly reducing the carbon emissions associated with
running workloads. From a life sciences perspective, outsourcing computing to AWS can

dramatically cut the environmental impact compared to running local servers:

e A 451 Research study found that AWS's infrastructure in the U.S. is 3.6x more energy-efficient
than the median enterprise data center aws.amazon.com. In Europe, AWS is even up to 5x more
efficient than the average local data center. This efficiency comes from high server utilization,
custom hardware, and advanced cooling and power management in AWS facilities.

e The same study calculated that moving on-premises workloads to AWS can lower the workload
carbon footprint by 88% for the median enterprise (and by 72% even for very efficient enterprises)
aws.amazon.com. Once AWS achieves its 100% renewable energy goal, the carbon reduction for
migrated workloads could reach 96%.

e AWS is also investing in water stewardship and plans to be water-positive by 2030 (returning more
water than it uses), which is relevant in areas facing water scarcity — data center water usage is an
often-overlooked part of IT sustainability.

For life sciences companies aiming to reduce their environmental impact, leveraging AWS and
following sustainable architecture practices can make a big difference. Some best practices
include:
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e Efficient Instance Usage: Use modern, energy-efficient compute instances. AWS offers Graviton
processor-based instances (ARM architecture) which are not only cost-effective but also energy-
efficient. Graviton2 instances deliver up to 40% better price-performance and use up to 60% less
energy than comparable traditional x86 instances. If your life science workloads (applications,
libraries) can run on ARM, switching to Graviton is both a cost and energy win. Many genomics tools
(written in C/C++/Java/Python) run fine on Graviton, and containerized workflows make it easier to
adopt new architectures.

e Maximize Utilization: Aim for high utilization of resources when they are powered on. This means
consolidating workloads efficiently. For example, instead of running 10 small EC2 instances at 10%
utilization each, run a single larger instance at 100% for those combined tasks if possible. The cloud
makes it easy to consolidate because you can choose many instance sizes and use containers to
pack tasks. High utilization equates to doing more work per energy consumed.

e Leverage Serverless and Autoscaling: By automatically scaling down or turning off resources when
not in use, you eliminate waste. A server running at 5% utilization is still drawing power. A Lambda
function, by contrast, uses no power when not invoked. Autoscaling not only saves cost but reduces
carbon footprint by freeing up AWS capacity (which then serves other customers’ work). AWS's
shared model inherently means better overall utilization — one server in AWS might handle workloads
from multiple orgs at different times of day, achieving a higher combined utilization than each org’s

server would in isolation.

e Optimize Data Storage: Storing and transmitting data has an energy cost. Implement data life cycle
policies (delete data that is no longer needed, compress data, and avoid keeping multiple
unnecessary copies). Not only does this save cost, it reduces the storage footprint and the energy
used for that storage. Use CloudFront or edge computing to reduce data transfer distances for end
users of an application (less network energy). Interestingly, some life science collaborations use AWS
Snowcone/Snowball devices to physically transfer large genomic datasets to the cloud rather than
many repeated electronic transfers — batching data movement can be more efficient.

¢ Monitor and Report: AWS provides a Customer Carbon Footprint Tool which organizations can use
to estimate the emissions associated with their AWS usage. Life science companies can incorporate
this into their ESG reporting. Because AWS is doing the heavy lift to transition to renewables,
customers indirectly benefit — by 2025 when AWS is renewable-powered, the usage emissions for
AWS compute should be nearly zero (scope 2 emissions). Until then, AWS's reports and any carbon
offsetting strategy of the company can be aligned.

It's worth noting that beyond just energy and carbon, AWS's cloud can help reduce e-waste
(because hardware is utilized fully and then recycled by AWS at end-of-life, instead of
thousands of companies individually decommissioning servers) and can enable remote
collaboration that reduces travel (e.g., rather than flying researchers to one site to work on a
high-powered computer, they can all access cloud resources from home labs, cutting travel
emissions). Additionally, AWS's new sustainability pillar in the Well-Architected Framework
encourages architects to consider these aspects when designing systems.

In summary, migrating life science workloads to AWS can both save money and support
sustainability goals. One analysis concluded that moving to AWS can immediately reduce
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carbon footprint by ~80% and eventually up to 96% when AWS is fully on renewables. For cost,
the combination of cloud elasticity and AWS's ongoing efficiency improvements (in hardware
and operations) tends to drive down the cost per analysis over time. Organizations like Moderna
have publicly highlighted how cloud economics allowed them to scale R&D (infrastructure on
demand) without the prohibitive costs of traditional IT, thus accelerating their progress in a
financially sustainable way. By following best practices — optimizing resource use, choosing
efficient services, and monitoring usage - life science companies can ensure they get the most
scientific value per dollar (and per kilowatt-hour) spent on the cloud.

Case Studies: AWS in Action for Biotech and Pharma

Real-world case studies illustrate how life science organizations are leveraging AWS to achieve
breakthroughs in research and development. Below are a few prominent examples:

¢ Roche - Scaling Genomics and Reducing R&D Timelines: Roche, one of the world’s largest
biotech companies, faced challenges in analyzing the massive genomics and health data coming
from its personalized healthcare initiatives. By adopting AWS (specifically AWS HealthOmics and
cloud workflows), Roche was able to accelerate analysis and cut costs dramatically. In one
example, Roche's cancer genomics research pipeline went from taking 1 year on on-prem
infrastructure to 3 months on AWS - over 4x faster — by utilizing AWS HealthOmics to run workflows
at scale. Overall, Roche reports an 80% reduction in analysis time for certain personalized health
R&D tasks, while also achieving 90% savings in storage costs due to automated data lifecycle
management and archival on AWS. Additionally, by not having to provision in-house HPC for peak
loads, Roche saved about 40% in compute costs through AWS's on-demand model. Beyond
numbers, these improvements mean Roche’s scientists can iterate faster on experiments and bring
insights to clinical teams sooner, ultimately speeding up the development of personalized medicines.
Security and compliance were maintained (AWS HealthOmics being a HIPAA-eligible, GxP-capable
service) so Roche could trust the cloud with sensitive genomic data. This case demonstrates the
power of a cloud-native approach — unifying multimodal data and scaling analyses seamlessly —
in a highly regulated industry setting.
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¢ Moderna - Powering mRNA Vaccine Innovation: Moderna, a pioneer in mRNA therapeutics, built
its digital and data infrastructure on AWS from its early days. This enabled Moderna to respond
rapidly during the COVID-19 pandemic. AWS’s on-demand compute and machine learning
services accelerated Moderna's drug discovery and development timeline, most notably by
supporting the rapid design of its COVID-19 vaccine. For instance, Moderna used AWS to perform
computational protein structure modeling, genomic sequence analysis of the virus, and manage vast
clinical data during trials. The scale and agility of AWS allowed Moderna to go from sequence
selection to clinical trials in record time. Moderna's manufacturing (the award-winning Moderna
Technology Center) is also cloud-connected: it leverages AWS loT and analytics to run a digitally
integrated production line, allowing flexible scaling of vaccine production and real-time quality
monitoring. A published case study highlights that AWS machine learning tools helped Moderna
increase the speed of data processing by 70% in certain workflows by standardizing data ingestion
and analysis on AWS. In summary, Moderna credits cloud technology with helping it advance its
mRNA platform at unprecedented speed, from R&D to scale-up, which was crucial in delivering
vaccines to hundreds of millions worldwide during the pandemic. This showcases how a cloud-first
approach in biotech can not only improve efficiency but literally save lives by shaving off critical time
in bringing a therapy to market.

¢ Pfizer — Global Scale Analytics and Al for Pharma: Pfizer, a global pharma company, uses AWS to
support a wide range of activities, from R&D to commercial operations. One notable application is
Pfizer's use of Al and analytics on AWS to achieve global scale in delivering its medicines and
vaccines. Pfizer processes and analyzes data on AWS that helps inform how to manufacture and
distribute products to meet world-wide demand. By using AWS's big data and Al services, Pfizer can
simulate supply chain scenarios, optimize production schedules, and ensure it can treat over 1.3
billion patients each year with its therapies aws.amazon.com. On the R&D front, Pfizer has
collaborated with AWS to explore generative Al for improving clinical trial efficiency and molecule
design (a joint AWS-Pfizer effort was mentioned to prototype generative Al solutions for more
quickly finding promising therapeutics). Pfizer also built a digital biomarker solution using AWS to
collect and analyze wearable device data from participants in clinical trials, which ran on a scalable,
serverless AWS architecture to support large global studies. The outcome has been efficient,
scalable pipelines that handle previously unmanageable data volumes. Pfizer's case exemplifies
how even the largest enterprises rely on AWS's reliability and scalability to innovate and operate at a
global scale. It also underlines the importance of AWS's compliance measures — Pfizer, subject to
rigorous regulations, leverages AWS's compliant infrastructure (HITRUST, GxP, etc.) to confidently
run these workloads in the cloud.
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e AstraZeneca - Al and Data-Driven Drug Development: AstraZeneca has been transforming its
operations with cloud and Al. It migrated 25+ petabytes of research data to AWS, enabling global
teams to access and crunch data without traditional bottlenecks. In one initiative, AstraZeneca
developed an Al-powered “Development Assistant” on AWS - essentially a conversational agent
that lets scientists query clinical trial data in natural language to gain insights faster. This involved
indexing vast clinical databases on AWS and using machine learning (NLP models) to interpret
queries. By using AWS's Al services and scalable compute, AstraZeneca's team built this assistant
rapidly and could deploy it securely for internal use, accelerating how they derive knowledge from
trial data. In another project, AstraZeneca applied AWS SageMaker to automate aspects of its
commercial analytics, building a solution in just 2.5 months that used SageMaker to generate and
deploy ML models across the organization. The speed of development and deployment was a
fraction of traditional timelines. These projects highlight AstraZeneca's strategy of “breaking the
boundaries of science with cloud” — the company states that AWS has helped it reduce the time for
data insights and move petabyte-scale analytics into routine practice. With AWS supporting its
data/Al workloads, AstraZeneca researchers spend less time on data wrangling and infrastructure,
and more on scientific discovery.

(These case studies underscore common themes: cloud adoption in life sciences leads to faster
research cycles, improved collaboration, and cost savings, all while maintaining or enhancing
security. From large pharma to younger biotech firms, AWS has enabled data-driven innovation
— whether it’s Roche cutting analysis times with cloud-scale genomics, Moderna speeding up
vaccine development, or startups like DNAnexus offering entire genomics platforms on AWS to
their customers. The success stories continue to grow as more organizations realize the benefits
of cloud computing in this sector.)

Comparing AWS with Google Cloud and Microsoft Azure
in Life Sciences

AWS isn't the only cloud provider serving the life sciences domain; Google Cloud Platform (GCP)
and Microsoft Azure offer similar core services but with different emphases and ecosystem
strengths. All major clouds provide the fundamental building blocks (on-demand VMs,
scalable storage, managed databases, big data tools, etc.), and each can be used to build life
science applications. However, there are some comparative insights and differentiators to
consider:
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e Google Cloud Platform (GCP): Google Cloud has carved a niche in academia and genomics
research collaborations. Google brings strong expertise in data analytics and artificial intelligence,
which is appealing for bioinformatics. For example, Google developed DeepVariant, an Al tool for
genomic variant calling, and the renowned AlphaFold algorithm for protein folding was from Google's
DeepMind - these reflect Google's internal bioinformatics prowess. GCP offers the Google Cloud
Life Sciences API (formerly Google Genomics API) which allows researchers to run containerized
bioinformatics workflows (CWL/WDL pipelines) on Google's infrastructure in a similar way to AWS
HealthOmics or Batch. Google also has the Cloud Healthcare API for working with clinical data
(FHIR/DICOM), targeting healthcare providers and imaging analysis. A standout feature of Google
Cloud is BigQuery, its serverless data warehouse, which has been used to query huge genomics
datasets efficiently (e.g. the 1000 Genomes data hosted in BigQuery enabled SQL queries over
billions of genomic variants). Google's ecosystem is very friendly to large-scale data science - it has
built-in Jupyter notebook services (Al Platform notebooks) and integrations with TensorFlow for deep
learning, which many computational biologists utilize. Additionally, GCP has long-term partnerships
in the life science space: notably, Google collaborates with the Broad Institute on the Terra.bio
platform, which is a cloud-based bioinformatics environment originally powered by Google Cloud.
Terra has made GCP accessible to many researchers, often via academic grants and credits provided
by Google. Because of these efforts, GCP is relatively popular among researchers and institutions — a
generation of scientists have been trained on Google's tools due to Google's outreach to academia
(providing free credits, etc.). In terms of compliance, GCP, like AWS, supports HIPAA (with BAAs) and
has services compliant with various standards. Google Cloud tends to emphasize data science and
collaboration - for example, it excels in multi-tenant analysis scenarios by allowing easy sharing of
datasets via BigQuery and has strong built-in support for things like Jupyter notebooks, which
academics appreciate. That said, GCP's footprint in large pharma is smaller than AWS's; it's often
chosen for specific analytics projects or by companies that value Google’s Al expertise. In summary,
Google Cloud’s strengths lie in analytics (BigQuery) and Al, and it has deep ties to the research
community, making it a good choice for data-heavy genomics projects and Al-driven biotech
startups. A trade-off is that GCP historically had fewer life science-specific managed solutions (no
direct equivalent to Amazon Omics until recently, for instance), though it provides general tools that
savvy teams can assemble.
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¢ Microsoft Azure: Azure has a significant presence in enterprises, including pharma companies that
have been long-time Microsoft shops. It is often the choice for organizations that already use a lot of
Microsoft software and want tight integration with tools like Active Directory, Office 365, and existing
on-prem Windows servers. Azure’s life science strategy has focused on enabling highly regulated
and enterprise scenarios. For example, Microsoft launched the Microsoft Genomics service (now
retired) which was a cloud service for secondary genome analysis using the BWA+GATK pipeline - it
was a turnkey offering for alignment and variant calling, designed to be ISO-certified and covered by
Azure's HIPAA BAA. This service allowed users to process whole human genomes and return variant
data within hours, illustrating Microsoft's approach of packaging domain-specific pipelines as
managed services. Azure also has strengths in hybrid cloud integration, which is useful for life
science organizations that need to connect cloud resources with legacy on-premises systems (lab
instruments, hospital networks, etc.). Azure's solutions like Azure ExpressRoute (private networking)
and Azure Arc (managing hybrid environments) can be leveraged in such scenarios. Typical Azure
adopters in life sciences include large hospitals, health providers, government research agencies,
and pharma companies that value Microsoft's enterprise support and compliance portfolio. Azure
meets all the necessary compliance standards (HIPAA BAA, GDPR, GxP guidelines via its Azure
Blueprint for FDA, etc.), and it touts its focus on security — an Azure user may note that Azure initially
sets very restrictive quotas and access, requiring explicit requests to raise (this “locked down by
default” approach aligns with serving cautious enterprise IT needs). Microsoft also has a strong
network of healthcare partnerships and has been involved in initiatives like Al for Health, providing
grants and resources to researchers (somewhat analogous to Google’s academic collaborations).
Azure's Al and ML offerings (Azure Machine Learning, etc.) are robust, though perhaps perceived as
less "turnkey” than some of Google's and AWS's specialized tools. One area Azure has been
investing in is informatics for health and genomics via collaborations - e.g., Microsoft partnered
with Adaptive Biotechnologies on mapping the immune system, and with St. Jude Children's
Research Hospital to power their genomic data sharing platform (St. Jude Cloud uses Azure for
hosting petabytes of pediatric cancer genomics data). In the St. Jude case, Azure's ability to
securely host that data and provide scalable computing for researchers worldwide was a deciding
factor. In general, Azure is chosen by organizations that already trust Microsoft's ecosystem
and need seamless integration and enterprise-grade security, as well as by some who found
value in specific Microsoft offerings (like the Genomics service or use of .NET-based analytics in life
sciences). Azure's learning curve may be steeper for small biotech (due to the initial quota frictions
mentioned and less community-driven documentation), but it is on par with AWS and GCP in
capabilities. All three cloud providers offer the essential services needed for life sciences; often the
choice comes down to familiarity, existing partnerships, and specific tool availability. As one
analysis noted, AWS tends to be the default for biotech startups (due to maturity and breadth), GCP
for academia (due to data/Al focus and grants), and Azure for large established players (due to

enterprise integration).
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e AWS's Differentiators: AWS is often perceived as having the most extensive offerings and a first-
mover advantage in specialized solutions for life sciences. Industry observers have remarked that
AWS is "more vertically specialized” in life sciences than its competitors. The introduction of
services like Amazon HealthOmics (Omics), Amazon HealthLake (clinical data lake), and targeted Al
services (Comprehend Medical, etc.) highlights AWS's strategy to build turnkey solutions for
common life science tasks, reducing the undifferentiated heavy lifting for customers. A consulting
partner noted, “There are things that AWS is doing that the other cloud providers just aren’t... an
offering like Amazon Omics has been a great help to our customers to streamline the time it takes to
start doing research in the cloud”. In contrast, neither Google nor Azure had an out-of-the-box
managed service specifically for storing and querying omics data at the time Amazon Omics
launched - researchers on those platforms would manually configure storage, databases, or use
third-party platforms. This specialization means AWS can often onboard life science customers
faster with solutions aligned to their needs (e.g. a genomics lab can use Amazon Omics instead of
building a custom pipeline stack from scratch). Another differentiator is AWS's partner network and
marketplace: AWS has a large ecosystem of life science ISVs (Independent Software Vendors) and
consulting partners with validated solutions on AWS. For instance, companies like DNAnexus and
Seven Bridges run their bioinformatics platforms on AWS and are part of the AWS Partner Network,
allowing customers to deploy rich third-party solutions easily on AWS infrastructure. Microsoft and
Google have partner ecosystems too, but AWS's head start and focus is notable (AWS has dedicated
Healthcare & Life Sciences competency partners and extensive reference architectures). Finally,
AWS's global infrastructure breadth (with the most regions) can be an advantage for multi-national
pharma needing local presence in specific countries for compliance or latency.

In terms of capabilities, all three clouds can meet high-level requirements - they all support
processing large genomic files, training ML models, hosting data lakes, and complying with
regulations when configured properly. They also all support hybrid architectures and on-prem
connectivity (e.g., AWS QOutposts, Azure Stack, Google Anthos for on-prem). The choice often
comes to strategic alignment and specific toolsets:

e |f ateam is heavily into using Google's Al research or BigQuery, GCP might be attractive.

e If a company is .NET-centric and uses a lot of Microsoft enterprise software, Azure integration is
appealing.

e |If a company wants the widest range of managed services and a proven track record with life science
enterprises, AWS is compelling.

Worth noting, many large organizations adopt a multi-cloud strategy — e.g. use AWS for one
workload and GCP for another — to avoid lock-in or to leverage strengths of each. But multi-
cloud adds complexity, so smaller orgs usually start with one provider. When asked, many
experts still consider AWS the frontrunner for life sciences due to its maturity and depth. AWS
has “a leg up over Microsoft and Google” in vertical expertise, as it moves faster in releasing life
science-specific features (for example, AWS has been quick to integrate generative Al into its
health offerings, launching things like Amazon Bedrock with biotech-focused models, and
Amazon Q for querying research data in natural language). Google and Azure certainly are
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investing in healthcare as well (Google's Healthcare Data Engine, Azure's Al for Health initiatives,
etc.), and the competitive landscape is likely to spur more innovation across all.

In conclusion, AWS, GCP, and Azure each offer robust cloud platforms for life sciences, but
AWS currently stands out for its dedicated services and extensive industry adoption.
Google Cloud excels in analytics and has strong research ties; Azure excels in enterprise
integration and legacy workload migration. AWS leads in breadth of services and deep focus on
industry needs (with case studies from genomics startups up to the FDA using AWS).
Organizations should evaluate which cloud aligns best with their existing technology stack, skill
sets, and partnership ecosystem. Many find AWS to be a safe choice given its track record - as
seen by the fact that the vast majority of top pharma and biotech companies run significant
workloads on AWS — while others might choose based on a specific niche strength of Google or
Azure for a particular project.

Challenges and Future Directions

As cloud computing becomes ever more entrenched in life sciences, several challenges and
future trends are emerging that will shape how platforms are built and utilized:

Key Challenges:

e Data Security and Privacy Concerns: Despite robust cloud security, some stakeholders remain
cautious about moving sensitive patient or genomic data off-premises. Life science organizations
must continue to demonstrate that cloud deployments are as secure (or more secure) than
traditional setups. This involves navigating complex privacy laws (like differing interpretations of
GDPR in various EU countries, or patient consent issues for genomic data sharing). Implementing
fine-grained access controls and anonymization techniques will be an ongoing need to address
public concerns. The challenge is not just technical but perceptual and procedural — e.g. ensuring all
cloud operations are documented for audits, training staff on shared responsibility, and building trust
with patients that their data is protected in the cloud.

¢ Regulatory Evolving Landscape: Regulations in healthcare and pharma continue to evolve. For
instance, the FDA is increasingly open to cloud-based submissions and even using Al in trials, but it
requires thorough validation. Initiatives like the European Health Data Space (EHDS) propose new
rules for sharing health data across Europe - cloud providers and users will need to adapt to such
frameworks, possibly by enabling even more federated data analysis where data stays in-country.
Keeping cloud deployments compliant with new standards (like ISO 20387 for biobanking, or
upcoming Al ethics regulations) will be a moving target. Cloud providers will likely add more
compliance offerings, but life science IT teams must stay agile to incorporate those and perhaps
maintain hybrid models if needed (some highly sensitive or early-stage research might remain on-
prem until regulators gain comfort).
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¢ Data Interoperability and Integration: Life sciences platforms must integrate data from many
sources — genomic sequences, EHRs, lab sensor data, imaging, etc. A challenge is creating
interoperable data models and ensuring data quality across these. Cloud can store and process it,
but semantic integration is hard. Efforts like OMOP common data model for healthcare or GA4GH
schemas for genomics are ongoing; future cloud platforms will need to natively support these
standards to ease data exchange. Another angle is multi-cloud interoperability — as some
organizations go multi-cloud, ensuring that workflows can run across clouds or data can be easily
shared (without excessive egress cost or complex transfers) might become a challenge. Solutions
like Terraform for infrastructure and CWL/Nextflow for workflow portability partially address this, but
they are not seamless. The future might see more abstraction layers allowing researchers to run a
pipeline on any cloud, selecting based on cost/performance, but achieving true cloud-agnosticism is
still difficult due to proprietary services and data gravity. Careful architecture (e.g. avoid hard-coding
to one cloud'’s features if planning multi-cloud) is required.

e Controlling Costs at Scale: While cost optimization practices exist, the fact is that as life science
data continues to grow exponentially (e.g. sequencing a genome is cheaper and more routine each
year, leading to many more genomes sequenced), even efficient cloud usage can result in very large
bills. Organizations may face challenges in budgeting and allocating costs, especially when research
usage is unpredictable. Cloud financial management (“FinOps") will become as important as
technical management — teams will need to continuously monitor usage patterns, negotiate
committed discounts with providers, and educate researchers on designing cost-efficient
experiments. Another cost challenge is egress fees for data — moving large datasets out of the cloud
(to collaborators or to another cloud) can be expensive, which might inadvertently create silos. In the
future, we might see changes like more reciprocal free flow for scientific data or special academic
arrangements, but for now planning data transfer costs is part of the challenge.

e Talent and Culture: Cloud and DevOps skills are still a limiting factor in some life science orgs.
Traditionally, research IT was separated from software development, but now there's convergence -
labs need cloud engineers, data scientists need DevOps pipelines, etc. Finding or training talent who
understand both life sciences and cloud architecture is an ongoing challenge. Culturally,
organizations may need to adapt to faster-paced agile development and infrastructure-as-code. For
highly regulated groups, there can be friction between traditional validation documentation
processes and the agile cloud deployment model - reconciling those (e.g. through automated
compliance documentation tools) will be important. Companies that invest in training their IT and
scientific staff in cloud technologies will be better positioned. We may also see more abstracted
platforms (Platform-as-a-Service offerings specifically for life sciences) to ease this, but those are

often built on a single cloud and might introduce lock-in or less flexibility for power users.

Future Directions:
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¢ Al and Machine Learning Ubiquity: The future of life sciences is undeniably tied to Al/ML, and
cloud platforms will integrate Al at every layer. We will see increasing use of generative Al in drug
discovery (e.g. generating molecular structures, protein designs, synthetic data for trials). AWS has
already introduced Amazon Bedrock with bio-specific foundation models and Amazon
CodeWhisperer to help with coding — we can expect more pre-trained models for life sciences
offered as a service. Case in point, Genentech recently built a generative Al agent on AWS that can
analyze vast internal research data and is projected to save nearly 5 years of scientists' cumulative
effort in biomarker discovery. That kind of leap suggests that Al will drastically speed up R&D. Cloud
platforms will likely offer specialized Al services (e.g. model training environments that are GxP-
compliant, or BioGPT/large language models fine-tuned for biomedical knowledge) to facilitate this.
We will also likely see Al assist in cloud operations — e.g., Al ops tools to predict and allocate
resources for big experiments, or Al security tools to automatically classify and protect sensitive
data.

¢ Increased Use of Real-World Data and Longitudinal Studies: As healthcare data becomes more
digitized (through wearables, electronic health records, genome sequencing for patients), life
science research will involve analyzing real-world data at scale to a much greater extent. Cloud
platforms will be the backbone for aggregating nation-wide or global datasets for epidemiological
studies and post-market surveillance of drugs. For instance, imagine continuously analyzing the
medical records of millions of patients to detect adverse drug events — that requires cloud-scale
processing and perhaps secure multi-party computing since data may not be centralized due to
privacy. AWS Clean Rooms and similar privacy-focused analytics will become more prominent,
enabling organizations to gain insights from combined data without exposing identities. Real-world
evidence generation will also involve streaming data (e.g. continuous glucose monitor data streams
for a diabetes drug study) — cloud IoT and streaming analytics services will thus play a bigger role in
life sciences platforms.

¢ Federated and Edge Computing in Research: We may see a rise in federated learning approaches
where models are trained across data that resides in multiple hospitals or labs, without moving the
data. Cloud providers might support this by offering orchestration for federated learning (for
example, coordinating model updates from multiple AWS accounts or even other clouds). This allows
Al models to be trained on sensitive data that stays at the source. In parallel, some computing might
move to the edge in clinical settings — e.g. preliminary analysis of genomic data might happen on a
sequencing device or a local edge server in a hospital, with results then synced to the cloud. AWS
Outposts or AWS Snow family could facilitate this for low-latency requirements or data locality, and
then integrate with the main cloud for heavy processing or aggregation. The interplay of edge and
cloud will be important for e.g. real-time diagnostics (analyzing data right as a patient is in surgery
versus later aggregating across many surgeries in cloud).
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e Further Specialized Services: We can expect cloud providers to continue adding domain-specific
services. AWS might extend HealthOmics with more features (perhaps tools for analyzing single-cell
sequencing data or proteomics data out-of-the-box). We might see services that manage laboratory
instrument data ingestion, or new databases optimized for chemical structures or genomic variant
queries (beyond the variant store we have now). There's a trend towards serverless analytics -
more Athena-like services for different data types, meaning scientists can run complex analyses with
just SQL or simple APIs and not worry about infrastructure. AWS's quick adoption of trends (they
already have 6+ purpose-built health/life science services) suggests if a new need becomes
widespread (say, quantum chemistry simulations), AWS might productize a service for it (maybe
leveraging Braket, AWS's quantum computing service, for drug discovery in the future if quantum
computing proves itself for certain simulations).

¢ Collaboration and Marketplace: The future will likely see greater collaboration facilitated by
cloud. AWS Data Exchange already allows sharing of public or commercial datasets (including some
curated biomedical datasets). In coming years, one could envision a scenario where large datasets
(like UK Biobank, All of Us, etc.) are not just hosted on cloud but integrated into cloud-native
analysis environments where researchers can bring their compute to the data easily. Cloud
marketplaces may offer algorithms and pipelines (e.g. a vendor could offer a validated GxP-
compliant pharmacovigilance pipeline on AWS Marketplace, which pharma companies can deploy in
one click to analyze their data). This “app store” model for bioinformatics and analytics, built on the
cloud, could drastically reduce the barrier to perform complex analyses — one could rent an analysis
pipeline as easily as renting compute.

¢ Precision Medicine and Omics Integration: As costs drop, multi-omics (genomics, transcriptomics,
proteomics, metabolomics) and integrated health records will become routine in research and care.
The data integration challenge will intensify, but also the potential of cloud to store and correlate
these data types will show its value. We may see Al models that take in mixed data (images, text,
sequences) — training such models is feasible only with large-scale cloud GPU/TPU clusters.
Precision medicine programs (e.g. in oncology, sequencing each tumor and tailoring treatment) will
rely on cloud pipelines to turn around analysis quickly for clinical decision support. The cloud will
thus not just be a back-office research tool, but part of the real-time clinical workflow (with proper
validation). This means even higher demands on uptime and compliance, essentially treating some
cloud workloads as medical devices (SaMD - software as a medical device). Cloud providers and
customers will have to ensure architectures meet these stringent requirements (which might involve
audit trails, explainable Al, and maybe new certification processes). The payoff is huge: faster
diagnoses, personalized treatments — for example, a future where a cancer patient's genome is
sequenced and analyzed via an AWS pipeline in under an hour to pick the best drug, all within a
hospital visit.

e Quantum Computing and New Tech: Over a slightly longer horizon, technologies like quantum
computing could impact computational chemistry and optimization problems in drug discovery. All
major clouds (including AWS with Amazon Braket) are exploring quantum. As algorithms mature, life
science platforms might integrate quantum-enabled services for things like protein folding or
molecular energy calculations that are intractable for classical computers. It's speculative, but cloud
platforms will be the delivery mechanism for quantum resources, making it a seamless addition to an
existing HPC workflow when the time comes.
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In facing these future developments, cloud providers and life science users will continue a close
collaboration. We see that AWS regularly updates services based on customer feedback from
pharma/biotech (for example, adding features to HealthOmics or releasing new instance types
for HPC). This co-evolution will persist. One can expect AWS to introduce more automation to
address challenges - perhaps intelligent compliance advisors (akin to Trusted Advisor but for
GxP or HIPAA specifically), more turnkey secure data-sharing frameworks, and deeper ML
integration. The challenges of data volume and compliance will be met with yet more powerful
tools, because the demand is clear: life sciences is becoming a data-centric, computing-heavy
field.

Notably, an industry trend is that cloud is no longer optional for cutting-edge life science
work - it's becoming essential infrastructure. Those who leverage it wisely stand to
accelerate their innovation (as illustrated by the case studies where cloud adoption saved time
or enabled science that wasn't previously feasible). In the coming years, we will likely drop the
qualifier "cloud-based" — most life science platforms will just inherently be on cloud, and the
conversation will shift to higher-level topics: how to best extract insights (with Al), how to
collaborate across organizations, and how to ensure ethical, secure use of these powerful
technologies to improve human health. AWS and its peers will be foundational to that journey,
providing the flexible environment on which the next breakthroughs in genomics, drug discovery,
and personalized medicine will be built.

Sources:
e AWS for Life Sciences — Cloud benefits and industry adoption
e AWS News Blog - Introducing Amazon Omics (Channy Yun, 2022)
e AWS HealthOmics Documentation — Service overview and features
e AWS Case Study — Roche Accelerates Personalized Healthcare R&D with AWS HealthOmics
e AWS Case Study - Insilico Medicine Accelerates Drug Discovery Using SageMaker
e AWS Blog — Genomic pathogen surveillance with Nextflow & AWS (on scaling pipelines)
e AWS Storage Blog — Bristol Myers Squibb manages petabytes of scientific data on S3
e CRN News — AWS “vertically specialized” in life sciences vs. Azure/Google
e Medium (Karl Sebby) — Choosing a cloud for bio startups (insights on AWS, GCP, Azure user bases)

e Microsoft Azure Blog — Accelerating genomics analysis on Azure (Microsoft Genomics service
details)

e AWS Partner Blog — Sustainability and cloud efficiency (451 Research findings, AWS renewable
energy) aws.amazon.com
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e AWS Life Sciences Resource Hub — Use cases and service highlights (Pharmacogenomics, Clean
Rooms, Bedrock, etc.)

e AWS Customer Stories — Moderna on AWS (cloud accelerating vaccine development)
e AWS Customer Stories — Pfizer and AstraZeneca (Al and scaling on AWS) aws.amazon.com
e AWS News — Generative Al in Life Sciences examples (Genentech’s Bedrock Agent)

e IntuitionLabs — Data warehousing in life sciences (hybrid cloud, Redshift capabilities) intuitionlabs.ai
intuitionlabs.ai
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs
leads the US market in custom Al software development and pharma implementations with proven
results across public biotech and pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies including Scilex
Holding Company (SCLX) and leading CROs across North America.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11
compliance expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years
in software development, multiple successful exits, and patent holder. Recognized as one of the top
Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs,
chatbots, and ERP systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private
cloud Al infrastructure for pharmaceutical companies requiring data isolation and compliance.

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.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl 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.

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

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

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

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

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

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

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

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

© 2025 IntuitionLabs.ai. All rights reserved.
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