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Introduction

In life science organizations, quality management and regulatory professionals 
are no longer viewed merely as supporting functions. They play a central role 
in determining how quickly safe and effective products reach global patient 
populations, how confidently organizations manage global compliance, and 
how effectively these organizations scale across geographic markets and new 
therapeutic areas as the company expands.

At the same time, the global healthcare environment 
has changed. Regulatory requirements continue to grow 
in complexity, and product innovation can drive new 
advances in technologies that add further complexity. 
The need for sustained commercial performance also 
introduces operational constraints. As organizations 
grow and navigate this complexity, many feel the strain 
as they outgrow their existing QMS/RIM infrastructure. 
Systems and processes that once supported the business 
are now creating bottlenecks that stifle growth.

What stands out is the need to deploy the right  
QMS/RIM infrastructure at the right time, in the right 
way, as an organization matures. While sustained 
investment in digital transformation is supported, many 
life sciences organizations have struggled to optimize 
those investments with fully integrated, scalable 
capabilities. Whether through organic growth, delivering 
in-house technology point solutions or ingesting new 
technologies through acquisition activities, many 
companies operate with a blend of QMS/RIM systems 
that can include manual workflows, legacy technology 
and partially connected systems, leaving gaps in 
visibility, operational speed, and coordination. Those 
gaps are where much of the inefficiency and operational 
risk still reside.

A five-stage maturity model helps bring structure to 
this challenge. It outlines how organizations evolve 
from fragmented, reactive ways of working to a 
more connected and predictive operating model. 
As a company evolves, either organically or through 
M&A activities, QMS/RIM capabilities expand beyond 
supporting compliance to enabling faster execution, 
stronger control, and driving improved business 
performance, which becomes a strategic, competitive 
advantage. These five QMS/RIM maturity stages are:

1.	 Ad hoc and fragmented manual systems

2.	 Manual with technological point solutions

3.	 Ecosystem of independent technologies

4.	 Data-driven, single-ecosystem technology

5.	 Predictive, strategic AI-native ecosystem technologies
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Transition points across the maturity stages

QRM/RIM maturity progression
From fragmented compliance to strategic advantage

Stage 1 Stage 2 Stage 3 Stage 4 Stage 5

1. Ad hoc and 
fragmented 
manual systems

2. Manual with 
technological 
point solutions

3. Ecosystem of 
independent 
technologies

4. Data-driven, 
single-ecosystem 
technologies

5. Predictive, 
strategic AI-native 
ecosystem technologies
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QMS/RIM maturity progression

Stage 1 to 2 
Recognition that digital 
point solutions are needed, 
often driven by identification 
of hidden cost and/or 
external audit/inspection 
observation (critical 
non compliance).

Stage 2 to 3 
Digital adoption seen as key 
to efficiency, compliance 
and confidence. Additional 
point solutions deployed 
and connected with APIs 
and/ or manual effort. The 
connection of disparate 
systems comes at a now 
visible cost of business 
operations.

Stage 3 to 4 
Conscious recognition of the 
cost to maintain a heavily 
customized, bespoke 
collection of disparate 
technologies. A move to 
drive consolidated suppliers 
to improve operational 
execution and cost of 
business operations, plus a 
move to drive more 
consistent corporate 
execution of the same 
QMS/RIM activities.

Stage 4 to 5
Establishing a common 
platform of data, documents 
and content that powers a 
global, enterprise solution 
that can leverage AI enabled 
activities to improve process 
operations, process quality, 
resource utilization and 
compliance. A conscious 
pivot from reactive 
compliance to strategic, 
proactive QMS/RIM 
activities that is seen as a 
competitive advantage.

While many organizations invest in digital transformation, progress often stalls at key transition points. Moving 
through the maturity stages requires conscious recognition of benefits to drive the broad organizational update 
of business transformation. These barriers frequently delay or limit the impact of transformation efforts if not 
fully addressed.
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Stage 1: Ad hoc and 
fragmented manual systems
At the earliest stage, business operations are compliant 
with global regulations and standards, meeting only the 
minimum requirements. While a technological solution 
isn’t mandatory for a certified QMS, relying on a paper-
based or manual solution requires continuous effort 
to keep operations aligned and introduces a risk of 
manual error.

Quality management and regulatory activities are 
managed through a mix of spreadsheets, email-based 
workflows, manual processes and share drives. Data is 
distributed across different teams and systems, with 
no single source of truth. As a result, much of the work 
depends on tribal knowledge and significant personal 
effort rather than established systems. This reliance on 
one or more key individuals to hold things together also 
presents a risk to an organization as that knowledge can 
be lost when the employee leaves.

This creates hidden inefficiencies too. Teams spend time 
locating information, reconciling inconsistencies, and 
validating outputs. Coordination is slow, and scaling 
becomes difficult. As complexity increases, these 
limitations become more pronounced, introducing both 
operational risk and compliance challenges. The need 

to link related quality records, for example a complaint 
to a non-conformance, then to a CAPA, then to a change 
plan, and finally to a design-control update relies heavily 
on human effort and has a high risk of error in that end-
to-end chain of custody. The retrieval of that end-to-end 
chain of custody can also be cumbersome and presents 
a risk when quality management and regulatory 
professionals need to surface data and quality records 
during an inspection. 

In practice, organizations at this stage often 
underestimate how much work is being coordinated 
informally. Dependencies between different QMS/RIM 
components do exist, but they are managed through 
individual knowledge rather than established technology 
systems. For quality management and regulatory 
teams, this typically shows up as reliance on manual 
trackers and personal expertise to reconcile quality 
events. When experienced individuals change roles or 
leave the organization, that implicit knowledge gap can 
quickly introduce risk and delays with the next human 
professional in line for the role potentially adding in 
more manual complexity as they bring their ideas and 
past practices into the organization.

This stage is functional, compliant, but fraught with risk, 
heavily dependent on personal herculean effort and 
comes with a high (often unseen and unmeasured) cost 
of operations.
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Stage 2: Manual with 
technological point solutions
At this stage, organizations begin to introduce structure 
and consistency in one or more point solutions after 
recognizing organizational inefficiencies, evaluating 
hidden costs, and/or receiving findings from external 
inspectors or auditors that requires a step change in 
practices to remediate.

For processes targeted for digitalization, many companies 
revisit their ways of working and document the desired 
digitized state to support the transition from the current 
manual approach. Roles and responsibilities are clarified, 
and foundational digital systems are implemented as 
the point solution. This creates a more stable operating 
baseline, improving control over quality management and 
regulatory activities within that digital silo of operation. 
Work becomes more repeatable within the silo, and 
expectations are better defined across teams.

Even so, much of the execution in the broader QMS/RIM 
remains manual, and systems often continue to operate 
independently with human professionals driving the 
end-to-end chain of custody between the connected 
quality records (often manually ‘copying and pasting’ 
unique identifiers and key content that needs to be 
transposed across processes). Information still moves 
through human handoffs rather than flowing seamlessly 
as would be seen in a single digital platform, which 
limits visibility across functions. Whilst the organization 

is more controlled than before, and has embraced 
the benefits of improved process quality, improved 
repeatability, and reduced risk in the digitized QMS/
RIM component, it is not operating with the benefits of 
enterprise-level solutions.

This is where many organizations can experience a 
false sense of maturity. Processes may be defined, but 
they are not always executed consistently in practice in 
areas where manual activities prevail. Whilst high-risk 
points may have been digitized, there are still other 
residual areas of risk within the organization. For quality 
management and regulatory professionals, this model of 
working often results in delays when information must 
be transferred between manual and digital systems (and 
vice-versa), validated multiple times, or reinterpreted 
across teams. These gaps tend to become most visible 
during RIM submissions and QMS audits/inspections, as 
this is when coordination challenges surface when teams 
try to demonstrate the repeatability of past decisions 
under time pressure.

This stage is functional, compliant, but still fraught with 
risk and heavily dependent on personal herculean effort 
to connect quality records between the digital point 
solution(s) and analogue ways of working. For companies 
of a certain size and maturity, with limited budget 
allocated to technological solutions, the hybrid digital/
manual QMS/RIM approach could be a conscious choice 
that is made with a recognition of the risk.
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Stage 3: Ecosystem of 
independent technologies
As organizations prioritize digitization and roll out 
additional technologies across their QMS/RIM, the 
impact on performance becomes more tangible.

Quality management and regulatory processes begin to 
reflect how work actually flows across the organization 
within specific process silos. In some cases, significant 
personal effort is still needed to link quality records 
across disparate systems, while in others, APIs may have 
been deployed to connect different technologies from 
various providers. Depending on how this is managed, 
it can come at a cost should revalidation activities be 
needed every time one or many of the technology point 
solutions are updated. 

However, data, documents and records in one QMS/
RIM area can be linked directly to downstream activities, 
and a more repeatable flow of information (such as a 
product complaint linked to a non-conformance, then to 
a CAPA, then to a change plan, then to a design-control 
update, and finally to a regulatory submission). Digitized 
integration makes these dependencies in connectivity 
visible and easier to manage.

This shift in removing the last of paper-based or 
analogue QMS/RIM activities is critical because 
fragmentation in QMS/RIM processes remains one of 
the primary barriers to speed and efficiency. When 
data and processes are distributed across disconnected 
systems, coordination slows and responsiveness suffers. 
Integration enables organizations to move beyond 
isolated improvements and operate more cohesively 

across the product lifecycle, drive more timely responses 
to insights in product quality and patient safety, and 
be more audit-ready in being able to demonstrate the 
connectivity of associated quality records that come 
under scrutiny during audits and inspections. 

Many organizations stall at this stage because 
integration exposes underlying inconsistencies 
in data, process ownership, and decision-making. 
This is particularly acute in organizations that have 
grown through M&A activities and acquired different 
technologies and different ways of working to execute 
the same QMS/RIM process, or for companies with a 
diverse portfolio that uses heavily customized process 
flows that are bespoke for each business unit within an 
organization. For corporate quality management and 
regulatory teams, inefficiencies in this technological 
structure become visible when global changes that 
impact manufacturing across all divisions (for example 
country specific regulatory changes like EU MDR, EU 
IVDR, US QMSR and other global changes) trigger 
downstream actions that are handled differently by 
different teams for the same activity. This comes at 
immense cost and inefficiency.

At this stage, organizations operate with greater control 
and predictability across their QMS/RIM processes. 
Teams gain visibility into cross-functional dependencies 
and can manage change more proactively. However, the 
use of different technologies in the QMS/RIM ecosystem, 
often connected through APIs and requiring revalidation 
when components change, with heavy customization 
in different business units, means that the cost of 
maintaining such a solution can be high.
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Stage 4: Data-driven, single-
ecosystem technologies
Once integration is established, the focus shifts from 
connection to performance.

At this stage, organizations begin to leverage automation 
and analytics to improve how work is executed and 
decisions are made. Manual tasks are reduced, reporting 
becomes more real-time, and insights are used to guide 
execution rather than simply document outcomes after 
the fact. However, inefficiencies (cost, performance, 
validation) still remain in using different technology 
providers so the organization moves to reduce the 
providers and embrace an enterprise model.

The shift is not just technological; it changes how teams 
operate. Instead of reacting to issues as they arise, 
organizations can anticipate potential bottlenecks, 
identify risks earlier, and make adjustments before 
they impact timelines or compliance and do so at both 
the corporate, divisional and manufacturing level. 
Improvements are no longer isolated; they become 
repeatable and scalable across the organization.

As a result, performance gains move beyond incremental 
improvement. Organizations are able to execute more 
consistently, manage complexity more effectively, 
and operate with greater visibility across quality 
management and regulatory activities.

However, many organizations find that reaching this 
level of performance is not simply a matter of adding 
automation. The underlying challenge often shifts from 

achieving digitized connectivity to building trust among 
quality management and regulatory professionals in the 
transformation process. Those same professionals that 
embraced, or brought, the original digitization efforts 
as companies moved from stage 1 to stage 2 to stage 
3, can now become roadblocks to change. In this stage, 
a significant level of process and technical QMS/RIM 
consolidation may be needed. For example, a business 
operating with ten different ways and ten different 
systems to execute the same QMS/RIM activity may 
be asked to move to one way of working. At least nine 
(if not all ten) of the teams using those legacy systems 
will be asked to change their ways of working. At this 
stage of QMS/RIM evolution, resistance to change 
often comes from quality management and regulatory 
professionals themselves. 

Organizations that successfully advance beyond 
this stage, which can often involve a high level of 
organizational evolution and enterprise process 
optimization, typically focus on strengthening data 
governance, data literacy, deeper process automation, 
and enterprise-wide connectivity and analytics. This 
includes aligning how core data is defined, ensuring 
consistency across systems, and establishing clear 
ownership for maintaining data quality. As trust 
in data increases, teams are better able to act on 
insights with confidence, enabling more proactive 
and efficient execution across the product lifecycle. 
Management levels of the organization, from divisional 
to corporate, have access to more relevant reports 
and can interrogate data in real-time to query existing 
business performance. 
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Stage 5: Predictive, strategic  
AI-native ecosystem technologies
At the highest level of maturity, QMS and/or RIM 
evolve into strategic capabilities that drive the highest 
commercial differentiators.

Data is structured, governed, and actively used to 
anticipate outcomes early with predictive analytics and 
AI-enabled insights, rather than document them after 
the fact. Organizations can forecast trends, signals, 
workload, product performance and process capabilities. 
They can identify risks earlier and assess the impact of 
changes to global products, global processes and global 
registrations before they occur.

This shift has direct business implications. Faster 
product innovation and regulatory execution accelerate 
time to market, improve resource utilization and 
enhance overall agility.1 More broadly, advanced digital 
and analytical capabilities can contribute meaningfully to 
enterprise performance.1

At this stage, quality management and regulatory 
operations are fully aligned with business strategy. They 
do not just ensure compliance; they enable growth, 
competitiveness, and resilience.

Reaching this level of maturity requires more than 
advanced analytics. It depends on trust in the underlying 
data, an established AI governance model that is fit 
for purpose for GxP requirements, and clarity in how 
insights inform decisions. For quality management 
and regulatory teams, this represents a shift from a 
transactional approach, such as preparing for audits 
or submissions some time before they occur, to 
continuously monitoring and anticipating potential risks 
and being audit-ready at all times. In practice, many 
organizations find this transition constrained by legacy 
processes and regulatory expectations that remain 
document-centric, or unnecessary legacy patterns 
of behavior that weren’t fully removed in Stage 4 of 
the maturity cycle. The organizations with the most 
mature enterprise QMS/RIM are those that successfully 
balance global compliance requirements, organizational 
change, and build strong data foundations and AI 
governance to leverage the latest in AI-native QMS/RIM 
enterprise solutions. 
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Why this matters now
The need to advance QMS and RIM maturity is becoming 
increasingly urgent.

Life sciences organizations are managing greater 
complexity than ever before. Regulatory requirements 
continue to expand, product portfolios are growing, 
and the volume of data generated across the product 
lifecycle is increasing rapidly. These pressures require 
organizations to operate with greater speed and 
precision in a heavily regulated market that is growing 
in complexity.

At the same time, digital transformation has become a 
clear priority. Organizations are investing heavily in data, 
analytics, and AI to improve performance.2 However, 
many continue to struggle to scale these capabilities 
across the enterprise. Fragmented systems, legacy 
architectures, and disconnected workflows remain 
persistent barriers.

Life sciences organizations are increasing investment 
in digital and AI capabilities, with many executives 
prioritizing these technologies to improve performance. 
At the same time, advanced analytics and AI have the 
potential to generate meaningful enterprise value, 
though realizing that value depends on the ability to 
scale and integrate capabilities effectively. 

The implication is clear. Investment alone is not 
enough. Organizations that succeed will be those that 
can integrate and operationalize these capabilities 
at scale, aligning processes, data, and governance 
across functions to meet global GxP requirements. 
This, in turn, will enable organizations to drive a multi-
point focus on product quality, patient safety, and 
commercial performance.

In this context, QMS and RIM maturity becomes more 
than a foundational capability. It enables organizations 
to manage complexity, improve coordination, 
and operate more effectively in a rapidly evolving 
environment. This is a competitive advantage.

Digital investment and value potential in life sciences

Investment in digital and AI is accelerating across life sciences organizations, but many are still working to translate that 
investment into scaled, enterprise-wide impact.
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Conclusion
Every life sciences organization sits somewhere along 
the QMS and RIM maturity curve, and may have different 
parts of the organization at different maturity levels.

Some continue to operate in fragmented environments, 
while others have established structure but remain 
constrained by disconnected systems. A smaller group 
has built integrated, data-driven capabilities that 
support faster and more reliable execution.

Advancing along this curve is not simply a matter of 
deploying new tools. It requires rethinking how work is 
performed, how data is managed, and how functions 
interact across the organization.

Organizations that make this shift are better positioned 
to operate with speed, maintain control, and adapt 
to increasing complexity. In an industry defined by 
regulatory rigor and rapid change, maturity in QMS 

and RIM is no longer optional. It is essential to how life 
sciences organizations perform and compete. When 
successfully deployed and used, the most mature 
organizations leverage their QMS and RIM technologies 
to drive a proactive, dual focus on patient safety and 
commercial performance.

About SmartSolve®: SmartSolve is an AI-enabled, 
Microsoft Azure-based platform that helps Life 
Sciences organizations streamline and automate global 
quality management and regulatory compliance. 
SmartSolve® eQMS centralizes enterprise-wide quality 
processes, from design and manufacturing to post-
market surveillance, while SmartSolve® RIM manages 
regulatory submissions, product registrations and health 
authority interactions. Built on industry best practices, 
SmartSolve connects teams, data, and workflows in a 
single platform to drive an optimized focus on patient 
safety, product quality and commercial performance.
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