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[Revised April 20, 2026] Updated to reflect the FDA Quality Management System Regulation (QMSR) that took effect
February 2, 2026 (replacing the legacy 21 CFR Part 820 QSR and aligning U.S. medical-device quality requirements with
ISO 13485:2016), refreshed 2024-2025 life sciences QMS market figures, and current vendor landscape including the
Honeywell acquisition of Sparta Systems’ TrackWise Digital (closed 2024) and Veeva Vault Quality developments.

Executive Summary

This report examines the build vs. buy decision for quality management systems (QMS) in small biotech companies
(fewer than 50 employees). Quality systems — encompassing policies, processes, and software to ensure product quality,
data integrity, and regulatory compliance — are essential even for tiny biotechs aiming to develop safe, effective
biopharmaceutical products. Regulators increasingly expect structured quality programs early in development (/!
www.dotcompliance.com) (Y www.biopharminternational.com), and investors/due-diligence demand evidence of sound quality
oversight (! www.dotcompliance.com). However, small biotechs often operate under tight budgets and limited staff, so the
choice of whether to build an in-house QMS (using manual procedures, spreadsheets, or custom code) or buy a
commercial QMS solution (off-the-shelf software or “QMS in a box”) is crucial.

Our in-depth analysis finds that commercial QMS solutions are rapidly maturing and widely adopted. Off-the-shelf
QMS platforms (often cloud-based, specialized for life sciences) can now be configured and operational in weeks or
months (I vwww.qualitydigest.com) (°! intellect.com). They include built-in modules (document control, training, CAPA,
vendor management, etc.) aligned to FDA/ISO requirements (' www.compliancequest.com) (! www.compliancequest.com).
By contrast, building a QMS in-house — whether custom software or semi-manual processes — entails a complex software
development project and heavy documentation effort () intellect.com) (! intellect.com). Industry experts warn that the
expected cost- and time-savings from DIY are often illusory: fewer than 50% of open-source or homegrown projects
deliver cost benefits over commercial alternatives (! intellect.com), and most in-house development projects suffer from

overruns or failure (** intellect.com).
Key findings include:

« Regulatory pressure: Even preclinical biotechs face FDA/EMA expectations for control and traceability (*/
www.dotcompliance.com) (M2 www.fda.gov). Historical FDA guidance (e.g. ICH Q10) emphasizes modern quality
systems to ensure compliance with GMP (%! www.fda.gov). Regulators hold sponsors (even if outsourcing
manufacturing) responsible for full quality oversight (" www.complianceonline.com). Thus a QMS is not optional but a
strategic necessity for small biotechs seeking IND/NDA approval.

« Cost and Timeline: Bundled QMS software drastically reduces implementation time. Traditional QMS rollouts often
took 12—18 months () www.qualitydigest.com), whereas modern cloud-based eQMS solutions claim deployment in 90
days or less (“! www.qualitydigest.com) (M www.qualitydigest.com). By contrast, building in-house is a lengthy IT
project (software requirements, coding, validation, etc.) prone to delays (! intellect.com) (** intellect.com). Cloud
QMS typically shift costs from large upfront (hardware, dev) to predictable subscriptions (*°! devselects.com) (*°
www.dotcompliance.com), which can be easier on a startup budget.

« Scalability and Support: Commercial QMS vendors offer validation, updates, and support, offloading regulatory
and IT maintenance. As one industry leader notes, buying “eliminates the possibility of a failed project” and makes
future costs predictable (" intellect.com). In-house systems require ongoing IT limb, which small biotechs may lack
(“Vintellect.com). Vendor platforms often come configurable (no-code/low-code) so that unique SOPs can be
accommodated without full software coding (“*! intellect.com) (** intellect.com).

« Quality Assurance: Off-the-shelf QMS packages typically include best-practice modules (document control,
deviations/CAPA, audit management, etc.) fine-tuned for biotech/pharma compliance (*°/ www.compliancequest.com)
(" www.compliancequest.com). Building a comparable system in-house means virtually duplicating decades of
regulatory guidance and software functionality (°*' intellect.com) (“*) www.biotechlogic.com). Industry consultants note
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that customized QMS projects must cover all ISO/FDA quality principles (customer focus, process approach, etc.) for
each applicable standard (*?) intellect.com) — a massive requirements task.

We analyze several real-world examples. For instance, Alphazyme (an enzyme biotech, ~15 employees) skipped
building and implemented the Qualio eQMS from day one. The company reports that moving “from a paper-based system
to an eQMS” made SOP management much easier and accelerated R&D cycles by enabling rapid review of experiments
(“*hwww.qualio.com).Similarly, IRISYS (a small CDMO scaling from 10 to 50 staff) replaced a manual file-based QMS with
Qualio and saw a fivefold productivity boost: the QA team now handles growth without adding headcount, and the
company easily passes FDA audits (**! asiagrowthpartners.com) (#°! asiagrowthpartners.com). By contrast, a gene-therapy
startup used consultants (Black Diamond Networks) to completely rebuild its in-house QMS as it neared
commercialization; the project involved hundreds of man-hours mapping and documenting processes (1%

www.blackdiamondnet.com).

Tables 1-2 (below) compare the build vs. buy approaches and summarize key case studies. Overall, we find that buying
or licensing a purpose-built QMS is generally the preferred strategy for biotechs under 50 employees, given the
steep cost, time, and regulatory risks of building in-house. The report concludes with recommendations on assessing
QMS options and outlines future trends (e.g. Al integration, digital data logging) that small biotechs should watch.

Introduction and Background

Quality Systems and Biotech Requirements

A Quality Management System (QMS) is a formal framework of policies, processes, and tools that a company uses to
ensure product quality and regulatory compliance (i www.biopharminternational.com) (°) vww.compliancequest.com). In the
biotechnology industry, a QMS typically encompasses document control, change control, CAPA
(correctivelpreventive action), deviation management, audit management, training records, vendor qualification,
and more (°) www.compliancequest.com) (P www.biotechlogic.com). Virtually all mature pharmaceutical and biotech
manufacturers adopt a QMS as part of meeting Good Manufacturing Practice (GMP) requirements (21 CFR parts
210/211 for drugs, part 820 for devices, etc.) (! www.fda.gov) (“/1 www.ida.gov). Even at early stages, biotech firms often
work under GLP/GCP and interface with regulated CDMOs, so a fit-for-purpose QMS is essential to ensure traceability,
data integrity, and audit readiness (! www.dotcompliance.com) (' www.compliancequest.com).

Why Small Biotechs Need QMS Early

Small biotech startups, though R&D-focused, face significant quality demands almost from inception. Regulators and
investors increasingly expect quality culture from Day One. A recent industry guide notes that “even in preclinical
stages, biotech companies are subject to regulatory expectations” regarding process documentation and
traceability (") vww.dotcompliance.com). Implementing a QMS early avoids costly delays later: clinical trial milestones or
funding rounds can be held up if key documentation (e.g. SOPs, validation protocols) is lacking (m
www.dotcompliance.com) (?°l www.dotcompliance.com). Furthermore, investors performing due diligence look for evidence
of quality controls; a structured QMS signals that a startup takes data integrity and patient safety seriously (°!

www.dotcompliance.com) (129J www.biopharminternational.com).

Regulatory bodies (FDA, EMA, health authorities) have long emphasized quality systems. The FDA's guidance on CGMP
highlights “modern quality systems and risk management approaches” as a way to meet GMP requirements (**/
www.fda.gov). For biologics and drugs, the ICH Q10 guideline (Pharmaceutical Quality System) provides a model QMS.
Similarly, device makers now fall under the FDA Quality Management System Regulation (QMSR), which took effect
February 2, 2026 and incorporates ISO 13485:2016 by reference — replacing the legacy Quality System Regulation
(QSR) that had been in place since 1996. While small research biotechs may not produce commercial batches, any
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clinical-grade manufacturing (even by third-party CDMOs) requires the sponsor to oversee GMP compliance. Notably,
regulators hold sponsoring companies accountable for outsourced manufacturing: “Companies that use CMOs are
ultimately responsible for product quality, safety, efficacy, and cGMP compliance... if issues are identified at the
CMO... the organization that uses the CMOs receive warning letters, not the CMOs” ("l www.complianceonline.com).
In practice, this means even a virtual biotech must have proper quality processes (such as supplier qualification, batch
record review, CAPA) documented in its own QMS.

The Challenge for Early-Stage Biotech

Implementing robust quality practices can strain a startup’s resources. Biotech founders and investors must weigh
scientific speed against compliance. Historically, large companies with ample budgets could afford lengthy QMS rollouts
and custom software. But lean biotechs (often <50 staff) need solutions tailored to their scale. As Gamlen &
Clapperton point out in BioPharm International, small biopharma firms should achieve compliance efficiently, integrating
quality into risk management and culture rather than tacking it on as a costly afterthought (!
www.biopharminternational.com) (C* www.biopharminternational.com). A well-designed QMS can mitigate risk and align
company-wide priorities (°°) www.biopharminternational.com) (5 www.biopharminternational.com). Conversely, an inefficient
QMS — or absence of any QMS — carries “significant cost and risk” and may even cause business failure (°*!

www.biopharminternational.com). Thus, the decision of how to acquire or build a QMS is strategic.

Given this stakes, small biotechs face a classic build vs. buy question: Should they build an in-house quality system
(possibly pieced together from general tools like ERP, Excel, sharepoint, or custom development), or buy a ready-made,
validated QMS from specialized vendors? This report investigates that trade-off in depth, exploring multiple perspectives,
empirical data, and case examples.

Understanding QMS Implementation Options

Building a QMS In-House

Building a QMS internally means leveraging existing personnel and tools to construct quality processes. In practice, many
small firms start with manual or “homegrown” practices: using network drives or cloud folders for SOPs, spreadsheets
for training logs and deviation tracking, email for change controls, and paper sign-offs for documentation. Over time,
these processes may be codified into SOP documents. Some companies may use generic software (like SharePoint,
Jira, or Odoo) as platforms, enhancing them for quality tasks. Others with software development capability might try to
develop custom QMS applications from scratch.

Requirements and Scope. Developing an in-house QMS is essentially a software project. One must first define all
software requirements, which equates to translating every relevant quality regulation and business need into technical
specifications (1?7 intellect.com) (°*) intellect.com). For example, ISO 9001's core principles (customer focus, process
approach, risk management, etc.) become long “must-have” feature lists (°*! intellect.com). The Intellect whitepaper notes
that “when you work through ALL the principles of ALL the standards that apply to you, your (very long) list of
requirements will give you an idea of the scope of your in-house QMS project” (°! intellect.com). In other words, an
internal QMS team must map dozens of FDA, ISO, GMP, and perhaps GLP/GCP rules into processes. This involves
designing workflows for document approvals, CAPA investigations, change requests, training assignments, audit trails,
vendor qualification, instrument calibration, and more.

Key functional elements typically include document management (authors, reviewers, a controlled repository), training
management (assigning and tracking completion of SOP training), deviation and CAPA management (logging issues,
investigating root cause, tracking corrective actions), change control, internal audits, management review, and risk
management. Quality consultants summarize these components: “Elements of our quality management system programs
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include the establishment of [a] document control system, electronic document management, deviations and CAPA
SOPs, external audits, training programs, vendor qualification, change control, quality risk management, and
implementation of phase-appropriate quality systems from scratch” (“*) www.biotechlogic.com). In other words, building a
QMS is a major undertaking that touches nearly every area of the business.

Pros of Building: - Customization: The QMS can be tailored precisely to the company’s products, processes,
terminology, and existing IT infrastructure. A homegrown system can match unique workflows without forcing the
company to change how it works. - Control: The company retains full control over the source code and data. - Upfront
Perception of Savings: Some organizations believe that avoiding licensing fees or subscriptions will save money in the
long run. Because they may rely on free or open-source software and existing IT staff, they think, “it'll be cheaper.”

Cons of Building: - Complexity and Risk: As [Intellect] observes, building an in-house QMS is rarely cheaper than
buying (°°! intellect.com). Crafting a compliant system demands expertise in quality requirements and software
development. The project becomes essentially a critical GxP software development: requirements are complex, and end-
users (lab scientists, managers, etc.) have to trust it. An often-cited statistic is that “71% of software development projects
fail simply because of poor requirements management” (i° intellect.com) — a warning sign for any DIY QMS effort. Without
meticulous planning, the in-house QMS may not cover all needed functionalities, leading to compliance gaps or costly
rework. - Time and Resource Intensity: In a manual build approach, massive “process mapping and development,

documentation creation, systems integration and improvements, training” are needed (!

www.blackdiamondnet.com). The
QA team leader at one growing biotech found that expanding their QMS “would require significant investment in time and
resources including process mapping... documentation... training and other critical activities” (*°
www.blackdiamondnet.com). In a software build approach, months or years can go by before a minimal viable QMS is
ready. By contrast, commercial QMS vendors tout days to weeks deployment for core functions. - Maintenance Burden:
An in-house QMS demands continuous upkeep by IT and QA staff — fixing bugs, rolling out updates, ensuring security,
and adapting as regulations change. This ongoing effort diverts scarce startup resources from core R&D. - Lack of Built-
in Compliance: Off-the-shelf QMS solutions are often pre-validated against FDA/ISO requirements, whereas custom
systems require their own validation. A self-built system must include features like audit trails, electronic signatures (for
21 CFR Part 11), and robust change history. Implementing these “batteries-included” compliance features from scratch

adds even more work.

Industry analysts note: “Most [in-house] organizations consider building their own QMS believing they will save costs, but
often they rely on open-source components that were already commercialized... these solutions too aren't really free.” A
Gartner analysis is cited: “less than half of mission-critical open source investments will achieve substantial cost-
saving benefits over third-party commercial alternatives.” ('’ intellect.com). In practice, open-source software may
cut licensing fees but still incur heavy integration and customization costs. The Intellect blog bluntly warns that even
powering an in-house QMS with open source “you aren’t guaranteed cost savings in the long term” (*“ intellect.com).

Moreover, internal QMS development is risky. Many projects get “scrapped, abandoned, or simply fail” due to scope
creep, declining executive support, or poor design (I° intellect.com). The result can be a QMS that is incomplete or “not fit
for purpose,” forcing expensive redevelopment. In the worst case, a failed QMS project means sunk costs of IT effort,
plus continued reliance on paper with delayed compliance.

Human factors and expertise also matter. Developing and maintaining a QMS requires skilled personnel: quality

36] intellect.com) (P’”

professionals, an IT team versed in regulation-compliant software, and management buy-in ('
intellect.com). Small biotechs often have R&D or business backgrounds but may lack seasoned quality engineers and full
IT dev teams. If the current staff's expertise is insufficient, project delays or technical debt can ensue (°° intellect.com)

(®"Vintellect.com). While outsourcing the build to consultants is an option, it can be expensive as well.

In summary, building an in-house QMS is theoretically appealing for customization and perceived cost savings, but in
practice it is a large-scale project with high risk. The organization must dedicate significant time, people, and money to
requirements gathering, software development, validation, and training. Any gaps or delays can hamper overall project
timelines, leading to regulatory or business setbacks.
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Buying/Adopting a Commercial QMS

The alternative is to buy or license a ready-made QMS solution, typically offered as software-as-a-service (cloud/SaaS)
or on-premises platforms tailored to life sciences. Over the past decade, a robust ecosystem of QMS vendors has
emerged (e.g. MasterControl, Veeva Vault Quality, Sparta Systems TrackWise Digital — acquired by Honeywell in 2024,
Greenlight Guru, Qualio, ComplianceQuest, Dot Compliance, ETQ Reliance, and others). These off-the-shelf systems
include pre-built modules for core quality functions (see Table 1). For example, ComplianceQuest’s biotech blog
highlights that modern QMS software provides “automated document control”, centralized SOP storage with audit
trails, etc. (‘°' vww.compliancequest.com). It also emphasizes built-in risk management and CAPA workflows to quickly
address and resolve quality issues (/! www.compliancequest.com). Supplier management features handle vendor
qualification and performance tracking (°°! www.compliancequest.com), an area critical when CMOs are used. Real-time
analytics and dashboards (e.g. KPI charts, training compliance rates, CAPA aging) are often standard, enabling data-
driven continuous improvement (°“ v, compliancequest.com).

Advantages of Buying: - Speed to Deployment: Commercial QMS companies have done much of the heavy lifting
already. Many solutions claim rapid implementations. Indeed, one industry publication notes that what used to be a “12-
to 18-month” QMS rollout can now be condensed to 90 days or less with preconfigured templates (*/
www.qualitydigest.com) (M) www.qualitydigest.com). This speed means even a small biotech can go from evaluation to FDA-
ready system in a fraction of the time it would take to build from scratch. - Compliance Built-In: Vendor QMS platforms
are designed around regulatory requirements. They include validation documentation, audit trail functionality, electronic
signatures, and usually meet Part 11 standards out of the box. Many vendors explicitly state their templates are aligned
with FDA, EMA, 1SO, and ICH guidelines (1°! vww.qualitydigest.com). This reduces the effort needed to prove compliance.
- Support and Upgrades: With a commercial QMS, the vendor provides technical support, training, and software
updates. When regulations change (e.g. new 21 CFR rules, EU MDR, etc.), an external provider typically updates the
system accordingly on a scheduled basis. This “freezes” the responsibility for maintenance and validation with the vendor
rather than the biotech. As one analysis points out, “the responsibility of maintaining [a QMS] lies with the software
provider — you're left to work on your core business.” (° intellect.com). - Scalability: Cloud QMS vendors can easily
scale the system as the company grows. Features and user counts can be added without heavy manual rework. Built-in
integrations with other systems (LIMS, ERP, eBRP) may also be available to handle expansion. - Best Practice
Templates: Commercial QMS solutions often include industry “best practice” SOP templates, workflows, and checklists.
This jump-starts quality programs for companies without an existing library of SOPs or training curricula. Some vendors
provide “QMS in a box” packages for startups, containing baseline procedures (“*/ www.biotechlogic.com).

Potential Drawbacks of Buying: - Licensing and Subscription Costs: Commercial QMS require licensing fees or
Saas subscriptions. While cloud offerings lower upfront costs, annual payments (often per user or per module) can be
significant over time. These costs must be budgeted into the biotech’s expenses (*°! www.dotcompliance.com). For very
small teams with a few users, however, inexpensive starter plans or scaled pricing may be available (some vendors even
market SMB-friendly tiers). - Vendor Lock-In: Adopting a proprietary QMS can create dependency. Data migration to
another system later can be complex. Companies must also trust the vendor’s stability, security, and support quality. -
Customization Limits: While many modern QMS platforms have configurable workflows, they may not exactly match
every unique need out-of-the-box. If a firm has highly unusual processes, it may need to adapt those processes to the
software or develop add-ons. However, the rise of ho-codellow-code QMS platforms means much customization can be
done internally by QA staff via configuration (e.g. drag-drop forms, custom fields) rather than coding (\*®! intellect.com) (9!

intellect.com).

Overall, buying a QMS trades higher ongoing costs for lower risk and resource demand. Editorials from industry
leaders emphasize that a well-chosen commercial QMS will cover “80% of what you'd like” to do, and advise against
building when such coverage exists (“”/ intellect.com). In practice, QC and QA leaders often find that the time-to-value
(getting a working system) is far faster with a vendor solution. For example, one consultant reports that customers who
compared building vs. buying could “get what they wanted 10x faster” by configuring an existing QMS (“*! intellect.com).
In other words, license/subscription payments buy off-the-shelf expertise and a fast track to compliance.
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Comparative Analysis: Build vs. Buy

Key Considerations: The choice between building and buying a QMS depends on multiple factors. Table 1 (below)
summarizes how the two approaches compare across typical dimensions important to small biotechs. In general, building
in-house offers maximum customization but at great cost in time, risk, and maintenance. Buying (especially via
cloud/SaaS) has lower initial implementation overhead and built-in compliance but requires financial commitment and
may still need adaptation.

Table 1. Comparison of In-House (“Build”) vs. Commercial (“Buy”) QMS for Small Biotechs

Dimension Build (In-House QMS) Buy (Commercial QMS Software)
- - ' - [15]
Lower software license fees (often open-source tools) but high internal Higher license or subscription fees. Cloud options offer minimal upfront costs (
Upfront Cost o
labor costs (IT dev, validation, etc.). devselects.co m.

Usually long (months to years) due to requirements gathering,
[8] : [9] Shorter (weeks to a few months). Modern QMS claim “90-day implementations” with templates and
Time to Deploy development, testing. Many projects stall (*“/ intellect.comy 4] [14]

best practices (' 1 WwWw.qualitydigest.com) ¢~ www.qualitydigest.com.

intellect.comy.

Pre-built compliance functionality (e.g. Part 11 validation, ISO templates, GxP-ready docs).

§ . . . 40 . X 6
Regulatory Must build each compliance feature (audit trails, electronic signatures, 21 Fields/schemas aligned with regulations ([ ] vavv.qua\ltydlgest.com) ([ ]
Coverage CFR Part 11, etc.) from scratch.
www.compliancequest.com.

Maximal: i i I i logy. Full ] ia configurati ization (-] intellect
Customization laximal: can tailor to any internal process/terminology. Full control over Good via configuration (modern platforms offer no-code customization ( Inteliect.comy).

features and workflows. May require compromise if needs fall outside vendor’s model.

Must implement all QMS modules manually (document control, CAPA, Includes comprehensive modules out-of-box. For biotech needs: eQMS with CAPA, risk, vendor mgmt,
Quality Features change control, audits, training, etc.) ([Zl] etc. already built ([(ﬂ www.compliancequest.com ([/]

www.biotechlogic.com). www.compliancequest.com.

. High burden: in-house team must maintain servers/software, fix bugs, )
Maintenance 3 ) Low burden: vendor handles upgrades, bug fixes, new features, and regulatory updates.
validate changes, update vs. regulations.

- Scales only with additional development effort and servers. Major . ; . ) .
Scalability . . Cloud solutions scale easily by adding user seats or modules. System grows with business.
expansions can require expensive rework.

9
High project risk: Many building projects fail or are delayed (L ]
Low project risk: Proven solution with known capabilities. Service uptime and support often

intellect.com, (L8J intellect.comy. custom tool may have guaranteed by SLAs.

stability issues.

Risk and Reliability

IT Expertise Must have or hire experienced developers, database admins, QA Minimal internal IT needed. Some IT support for integration, but system is vendor-hosted in “no-code”
Needed specialists. Non-trivial coding and validation skill. model.

. i . . S . - . . [16]
Total Cost of Possibly lower on paper (no license fees) but hidden costs (labor, delays). Predictable subscriptions; consider training/licenses/maintenance in budget (

Ownership (TCO) Hard to predict long-term TCO. www.dotcom P [lance.com). variable costs but easier to forecast.

Alignment with Depends on internal understanding; risk of gaps. Requires continuous Vendors incorporate industry best practices and standards. Systems are updated to maintain
Best Practices updates to meet evolving standards. conformity (e.g. new FDA rules, ISO updates).

As Table 1 shows, commercial QMS solutions score well on deployment speed, predictive costs, compliance
readiness, and ease of use, whereas in-house builds offer only customization at heavy cost in time and risk. This
alignment favors buying for most small biotechs. We now examine these factors in more depth with supporting data and
perspectives.

Implementation Timeframe

One of the most tangible differences is how quickly a QMS can be up and running. Traditionally, building a validated
quality system was seen as a year-long endeavor for regulated firms (* www.qualitydigest.com). The QualityDigest article
emphasizes that life sciences organizations used to “accept 12- to 18-month timelines as simply the cost of doing
business.” (“! www.qualitydigest.com). Those lengthy timelines were due to extensive validation cycles (often consuming
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30-40% of the schedule), custom integrations, and manual creation of compliant workflows (““! vww.qualitydigest.com). In
practice, this meant small companies either struggled with legacy, manual QMS far beyond validation or operated without
one, risking non-compliance.

In contrast, modern QMS platforms drastically reduce time-to-value. Vendor case studies and industry reports
regularly tout 60- to 90-day rollouts for key modules (*/ www.qualitydigest.com) (**) www.qualitydigest.com). For example,
pre-configured life sciences QMS solutions (built on years of domain knowledge) claim to cut implementation time by up
to 50% or more (**) www.qualitydigest.com). Quality executives note that with such systems, “you can adopt proven
documents, forms, and templates” out of the box (“” www.qualitydigest.com), avoiding the blank-slate approach. A leading
QMS vendor asserts that specialized platforms “are redefining implementation expectations”, making compliance
achievable in days instead of months (*) www.qualitydigest.com).

Data point: In a case study, the CDMO IRISYS reported that transitioning from a manual QMS to an eQMS allowed their
QA team to handle a fivefold increase in workload without adding staff (“* asiagrowthpartners.com). This rapid stabilization
suggests that the digital system took over many manual tasks that would have multiplied effort during growth. Such
productivity gains would have been impossible if a self-built system had to be redeveloped each iteration.

Cost Considerations

The question of cost is complex. Building internally might seem cheaper since it avoids license fees, but hidden costs
loom. DevSelects estimates and vendor analyses show that cloud-based QMS solutions shift costs from capital to
operating, often making budgets easier for SMEs ('] devselects.com) () v, dotcompliance.com). Initial license fees for
on-premise software can include server hardware and integration expenses (”‘rﬂ devselects.com), whereas SaaS models
allow companies to start with minimal upfront capital. Table 1 already notes that cloud QMSs “provide lower upfront costs”
("° devselects.com). However, subscription and per-user fees must be factored in. Dot Compliance advises biotechs to
evaluate total cost of ownership — licensing, implementation, training, and support (¢ www.dotcompliance.com) — not
just sticker price.

Conversely, building in-house often underestimates indirect costs. The DevSelects analysis points out that beyond the
code itself, you must budget for initial setup (configuration, procured servers), ongoing maintenance (bugs,
updates), and training (*°/ devselects.com) (/! devselects.com). For example, any improvements or new regulations will
require programmer time. Overlooked costs, like supporting new hires to use the system, can emerge (intellect notes

recurring training costs for staff) (/! devselects.com).

Empirical data: Market research underscores the scale of investment flowing into QMS. The global life sciences QMS
software market was estimated at roughly $3.27 billion in 2024 and is projected to approach $7 billion by 2030 (CAGR
~13-14%) per Grand View Research. This multi-billion-dollar industry growth indicates that many organizations (including
small ones) are willing to pay for quality solutions, implying a positive ROI in terms of risk mitigation and efficiency. It also
means many vendor offerings are competitively priced for different market segments (some specialize in small
companies or emerging industries like biotech).

Expertise and Maintenance

Building a QMS requires an “IT crack team.” Intellect’s analysis warns that a startup must evaluate whether its IT
talent can deliver a complex QMS (°" intellect.com). Many small biotechs rely on consultant support for regulatory filings
but may not have dedicated in-house IT or QA. Building a fully GxP-compliant database-backed system is beyond the
comfort zone of most small IT departments. By contrast, buying means the company can leverage external expertise:
vendors have teams of developers and quality experts who maintain the system.
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Once built, an internal QMS imposes long-term maintenance. The company must validate any changes (since validation

is itself a GMP requirement), update documentation for new processes, and manage security patches. Failure to do so

can lead to audit findings. Buying shifts that burden: any updates or new features come from the vendor. The [Intellect

blog] emphasizes that with a vendor solution, “you get freedom from maintenance (while staying secure and getting

regular updates)” ([5‘ intellect.com). This allows the biotech’s lean team to focus on experiments, not software upkeep.

Flexibility vs. Standardization

A built QMS offers ultimate flexibility: every process can be bespoke, and no process needs to be changed to fit the

software. In reality, however, too much flexibility can be a problem: unsystematic, siloed processes undermine the very
goal of a QMS, which is to standardize and control quality. Buying a QMS encourages companies to formalize “best

practice” workflows. For example, document control systems require all documents to follow change-approval cycles;
this may initially seem rigid but ultimately prevents unauthorized edits and lost records. Dot Compliance advises choosing

a QMS that is “user-friendly” so that mandating processes doesn’t impede adoption (“*! vww.dotcompliance.com).

Modern QMS platforms also allow significant customization without coding. No-code QMS tools let QA admins define new

forms or automate approvals using graphical interfaces (¢! intellect.com) (** intellect.com). In effect, buying plus

configuring a QMS can approach the custom fit of a home-built system, but with pre-validated building blocks. This “buy &

configure” approach is often the recommended middle path: “Simply not finding a QMS solution that does everything...

doesn’t mean building one from scratch. A viable alternative is to buy one and configure it to meet your unique needs”

(*“intellect.com). The cost in config time is far lower than full coding.

Case Studies and Examples

Concrete examples illustrate how small biotechs make build-vs-buy decisions in practice.

(Table 2) summarize real organizations’ choices and outcomes.

Company
(Industry,
Size)

Alphazyme
(Biotech, ~15
employees)

IRISYS
(CDMO, ~50
employees)

Gene Therapy
Biotech (Client
of Black
Diamond)

QMS App!

New startup:
Implemented a
commercial cloud eQMS
(Qualio) at launch.

Growth phase:
Replaced manual QMS
(paper/SOPs) with
Qualio cloud QMS.

Pre-commercializing:
Engaged consultants to
build out QMS in-house.

Rapid, compliant R&D: By moving “from a paper-based system to an eQMS... Qualio has surpassed

[23]

our expectations”, Alphazyme accelerated its development cycles significantly (

WWW.qUa'\O.COrﬂ). The QA team can review experiments in real time, enabling several
R [23] I . .

enzyme projects within months ( WWW.GUANO.COIM). Productivity grew as 3 initial users

expanded to 15, with new hires quickly up to speed ([49] vvvvw.qualio.com). Audit readiness

50

improved (planning 1SO 13485 certification) ([J ] vavv.qualwo.00|m

Productivity gain/ Compliance: Qualio “enabled the QA team... to keep up with their increased
24

workload”. Document management and remote collaboration sped up ([ 1

asiag I’OWthpaI’tﬂel’S. COITM). The company standardized SOPs in the eQMS. Since

implementation, IRISYS has “had no problems passing audits from the FDA, FDB, and DEA.”
Importantly, QA headcount did not grow proportional to a 5x staff increase (10 - 50), freeing resources

for revenue activities ([25J aslag rowthpal’tners.com).

Comprehensive quality overhaul: Black Diamond developed a full quality system for

clinical/lcommercial scales. The project involved “process mapping and development, documentation
28]\, blackdiamondnet.com). result: A
robust QMS covering preclinical to commercial was implemented, with improved processes, stronger

[51]

creation... and training” of new QA roles (

www.blackdiamondnet.com). whike

resource-intensive, the venture prepared the company for multiple product launches.

documentation, and better-trained staff (’

The following case studies

Sources

Case Study (Qualio) ([20]

www.qualio.com) (#

www.qualio.comy

[24]
Case Study (Qualio) (

asiagrowthpartners.com) (]
asiagrowthpartners.comy

[26]

Case Study (Black Diamond) (
www.blackdiamondnet.com (®1]

www.blackdiamondnet.com)

Table 2. Quality System Case Studies — Build vs. Buy for Small Biotechs (Sources: company case studies and industry

reports)
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These examples highlight common themes:

* Buy (Alphazyme, IRISYS): Both companies used pre-built eQMS software. In both cases, the adoption enabled significant efficiency

gains. Alphazyme “barely had a lab” yet began using an eQMS, allowing rapid experimental record-keeping and enabling a multi-project

(‘23‘ www.qualio.com). IRISYS managed a fivefold company growth without linearly scaling its QA team by relying on a digital

pipeline
QMS for document and CAPA workflows ([251 asiagrowthpartners.com). Both report smoother audits and client confidence: Alphazyme’s
customers were “very impressed” by its digital system ([52] www.qualio.com), and IRISYS passed FDA/DEA audits easily ([53]

asiagrowthpartners.com).

« Build (Gene Therapy Co.): The unnamed biotech opted for a customized build (via consultants) as it transitioned to commercialization.
The case shows building can deliver a tailored QMS. However, the narrative makes clear the scale: over 20 consultants and hundreds of

person-days of work went into designing and populating the system ([54] www.blackdiamondnet.com). The project’s success reinforces
that building works, but it came at the expense of significant external expertise and investment.

Taken together, the case studies suggest that small biotechs tend to lean toward buying QMS software early if they
can afford it, benefiting from speed and compliance. By contrast, building a QMS internally is undertaken only when
company-specific needs and budgets justify the cost (often near commercialization).

Data Analysis and Evidence

Beyond qualitative case studies, we summarize key quantitative and survey data relevant to this decision:

¢ Market Growth: The life sciences QMS software market is expanding rapidly (global CAGR ~13-14% through 2030) (LBBJ
www.grandviewresearch.com). In 2024 it was estimated at USD 3.27 billion, with projections to double by 2030 ([551

www.grandviewresearch.com). This indicates both rising demand and increasing supply of QMS solutions. A larger market generally
means more competitive pricing options for small companies.

« Project Failure Rates: While not biotech-specific, industry stats on IT projects are informative. Intellect cites that 71% of software
projects fail due to poor requirements ([8] intellect.com). This underscores the risk for biotechs attempting to assemble bespoke QMS
software without full user needs analysis. Similarly, Gartner found that “less than half’ of open-source projects deliver cost-savings ([10]
intellect.com), implying even high-level developers shouldn’'t expect major cost avoidance.

« Implementation Time: Traditional QMS rollouts often spanned a year or more (HJ www.qualitydigest.com). Vendor claims now
emphasize 3-month delivery. A real user (IRISYS) saw immediate productivity improvements; senior QA could handle a five-fold workload
increase without team growth (L25J asiagrowthpartners.com). These figures highlight the tangible efficiency gains from buying (rather
than building) since a home-built process would likely not track as consistently.

« Compliance Outcomes: Regulatory compliance is binary (pass/fail) but recall trends signal quality challenges. A MasterControl survey
noted a 115% increase in recalls since 2018, signaling industry-wide quality issues ([56] www.mastercontrol.com). Although not specific

53]

to small firms, it suggests that robust QMS helps prevent costly recalls. Our case studies show buy-adopters passing audits easily ([
asiagrowthpartners.com), implying that a strong digital QMS is correlated with avoidance of compliance slip-ups.

« Adoption Trends: Anecdotally, startup incubators and industry blogs increasingly tout eQMS adoption. ComplianceQuest notes that
modern biotech companies “are turning to streamlined QMS software... to manage challenges effectively” (L57J
www.compliancequest.com). Dot Compliance argues that “selecting the right QMS is critical for success,” reflecting a growing

) . 58
consensus that a system is needed even for micro-teams (b“J www.dotcompliance.com).

In sum, data and expert opinions converge: the opportunity cost of not having a proper QMS (failed inspections,
delayed trials, investor skepticism) is high, while commercial QMS solutions provide a proven path with manageable
trade-offs. Statistical data on project failure and market growth reinforce that buying is often the lower-risk strategy.

Discussion: Implications and Future Directions

The build-vs-buy decision has broader implications for a biotech’s strategic development and for the industry at large:
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+ Accelerating Innovation: By offloading quality infrastructure to a vendor, a startup’s scientists and engineers can focus on R&D. As
Alphazyme’s CEO noted, Qualio made it possible to “move through the development of a number of enzymes in a matter of months.” ([23]
www.qualio.com). This “agile compliance” is crucial in fast-moving fields (e.g. mMRNA, gene therapy). Quality systems should enable
rather than impede innovation.

« Investor Confidence: Practical evidence shows investors welcome early QMS adoption. Dot Compliance states that startups
demonstrating even a lean QMS are more likely to secure partnerships and funding (laJ www.dotcompliance.com). A robust QMS (even
cloud-based) signals maturity. Conversely, older surveys of pharma due diligence have cited lack of quality systems as a red flag. Thus,
the decision impacts financing outcomes.

« Regulatory Landscape: New rules and initiatives (e.g. FDA's QMS regulation, EMA's evolving GMP guidelines) further push biotech
toward formal QMS. The shift to ISO-aligned standards — now live for devices as of the QMSR effective date of February 2, 2026 —
means companies need up-to-date platforms to stay compliant. Failure to invest in quality software could result in non-compliance with
these future requirements.

+ Vendor Innovation: The QMS vendor landscape continues to evolve. Trends such as cloud migration, Al analytics, and integrated
lab systems are emerging. For example, MasterControl highlights interest in Al for predictive quality insights (LBGJ
www.mastercontrol.com). Other startups in the QMS space are adding machine-learning risk scoring or natural language processing for

document review. Small biotechs should monitor these developments: a purchasing decision today should account for the vendor’s road
map (i.e. will the system grow smarter and safer over time).

« Industry Collaboration: As more biotechs adopt common QMS platforms, an ecosystem effect appears. Alphazyme and IRISYS are
both using Qualio, for instance, and share best-practice SOP templates. Standardization around platforms could make cross-company
collaboration (data sharing, audits) easier. At the same time, open-source or interoperable solutions (e.g. open-data standards for quality
records) may emerge. Companies could partly “build” by adopting community frameworks (like the BioTechLogic “QMS-in-a-Box”
concept) then simply buying the software to host them.

+ Cost-Benefit Over Product Lifecycle: Building a QMS might only appear economical during the early R&D phase when volumes are
low. However, as a firm scales, the cost of retrofitting a crude QMS becomes prohibitive. The burn of non-compliance (warning letters,
batch failures) can exceed any initial savings. Thus, the value of buying now compounds over the product lifecycle, compared to
patching together a system later.

« Data Security and Integrity: Future regulations may require advanced tech (e.g. blockchain for supply-chain traceability, advanced
encryption). Most small companies lack resources to implement such high-end systems themselves. Commercial providers will likely lead
in offering these features as standard. Startups must judge whether their QMS choice keeps pace with security best practices.

Conclusion and Recommendations

For biotech startups under 50 employees, establishing an effective quality system is non-negotiable. The evidence
strongly favors investing in a commercial QMS solution rather than attempting a full in-house build. Commercial eQMS
platforms provide rapid deployment, regulatory alignment, and offload IT maintenance — crucial advantages for lean
organizations. That said, every company’s needs differ. We conclude with practical recommendations:

« Assess Your Requirements: Inventory your regulatory requirements (21 CFR, GLP/GCP, ISO, etc.), process volumes, and workflows.
Identify which QMS modules are critical now (e.g. document control, CAPA) versus which can be staged. This will guide whether a paid
“full-stack” QMS is needed or a simpler solution can suffice.

* Consider Hybrid Approaches: Some startups start with “QMS-in-a-Box” or template frameworks to quickly establish core SOPs, then
layer on a software system. Open-source or free tools (e.g. Redmine, Odoo with QMS modules) might serve temporarily, but ensure they
are validated or at least have audit trails. Ultimately, an audit-ready digital system will be required before clinical phases, so plan the
migration.

« Evaluate Total Cost of Ownership: Look beyond license price. Include internal labor, validation, user training, and the costs (or savings)
of compliance events. Use ROI calculators (many vendors provide them) to model scenarios.

« Plan for Growth: Though small now, consider future pipelines. Choose a QMS platform that can scale and integrate with systems you'll
need (LIMS for labs, MES for manufacturing, ELN for documentation, etc.). Ensure the vendor’s roadmap covers upcoming needs (like
data analytics, mobile access, integration with CRO/CPO systems).
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« Engage Stakeholders: Early buy-in from management, R&D, and QA is key. If deciding to build, ensure top management commits
adequate resources. If buying, involve users in the vendor selection to ensure the UI/UX is suitable for scientists and not just GxP staff.

« Invest in Training and Culture: Whichever route you take, success depends on the people using the QMS. Comprehensive training,
clear quality policies, and a culture that understands the why of the QMS are what ultimately realize the benefits ([32]

www.biopharminternational.com) ([59J www.dotcompliance.com). A badly implemented software will only preserve bad processes;
conversely, even a basic system can be powerful if embraced by the team.

In the near future, as quality software continues to evolve (Al-driven risk assessment, automated data capture, etc.),
small biotechs will have even more sophisticated tools at their disposal. The long-term imperative is to view QMS not as
a bureaucratic burden but as an enabler of scientific success. By making a strategic build-vs-buy choice now — rooted in
thorough analysis as provided here — a biotech can ensure that quality becomes an accelerator, not an accelerator’s

opposing force, on the path to innovation.
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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.

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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