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Introduction
Implementing a successful Artificial Intelligence (AI) within your 
pharmaceutical manufacturing and/or logistics organisation is not 
just about integrating cutting-edge technology-it’s about redefining 
how quality management aligns with the rigorous standards 
like Good Manufacturing Practices (GMP), Good Distribution 
Practices (GDP),various ISO certifications and country specific 
regulatory requirements [1-8]. Your approach must ensure that you 
are embracing technological innovation, while in the meantime 
ensuring compliance with regulatory requirements. In this article, 
I’ll go into the outline of a comprehensive, step-by-step manual 
to successfully implement AI within pharmaceutical organisation 
and logistics and dive into my own experience and research from 
others. 

Initial Idea: Identifying Opportunities for AI Implementation
Your objective here is to identify areas within your pharmaceutical 
manufacturing and/or logistics operations where AI can bring 
significant benefits, such as enhancing efficiency, optimizing 
supply chain management, improving predictive maintenance, 
and ensuring regulatory compliance. 

The steps below can be followed:

Establishing a Dedicated Cross-Functional AI Implementation 
Team
Begin with assembling a dedicated team that includes a project 
manager, quality manager(s), data scientists (QA/QC), regulatory 
affairs specialists, and key operational staff. This diversity ensures 
a well-rounded approach to integrating AI technologies, focusing 
on operational excellence and regulatory compliance. If possible 
add an AI expert as well, if you have this internally available.

Gap Analysis 
Conduct a thorough assessment of current processes, challenges, 
and opportunities within the organization’s manufacturing and 

logistics operations. Then ensure you identify the areas AI can 
or will be helpful to assist and ensure you have your scope and 
limitations clear.

Tip from myside: use a patient journey map on your service/
product and this visualisation will help you to identify where 
and in which stages AI could help (Research, testing trials, 
manufacturing, diagnostic, quality control, administrative tasks, 
analytics and so on) [9,10]. 

Data Strategy
Have a clear strategy what you want to improve and use your 
scope and limitations as starting point. AI can help in many fields 
but ensure you focus on key-areas identified in the GAP analyses 
and I’ll mention here some areas where AI can give you quick-
win like in:
•	 Data analytics analysing and cleaning up data (operations / 

research / clinical trials / testing) [11,12]
•	 Linking datasets (anonymous patients data) and simulate 

results to identify patterns and or predict (negative) side 
effects (end user care / diagnostic aid / operational excellence) 
[13-15]

•	 Quality control (imaging / anti-fraud / deviations avoidance) 
[16,17]

•	 Predictive maintenance (operations) [18,19]
•	 Automation of inventory management (operations / logistics) 

[20]
•	 Risk management (operations / logistics / end user care / 

diagnostics) [21,22]
•	 Aiding in administrative tasks (scheduling meetings, 

translations etc.) [23,24]

With your scope clear and you’ve identified which areas AI 
could improve your organisation and can start consulting the 
stakeholders.
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Stakeholder Consultation
Engage key stakeholders and ensure you do include the (end) 
users and impacted departments. This does mean you should not 
forget to ask feedback from the workers, who’ll be impacted by 
the change. Include your manufacturing- & logistics departments, 
supply chain experts, regulatory compliance officers, end-users 
(doctors/nurses/operators) and your  IT professionals. Ensure you 
have a good understanding of their pain points and potential areas 
for AI intervention. With their feedback combined this in what 
I call your Package of Demands (PoD). This PoD includes the 
following important information and is the foundation of your 
AI. It includes your AI vision, objectives and defences clearly 
on the following topics:

•	 The quality and availability of the data the AI will be trained 
on [25,26] 

•	 Transparency and quality controls of the AI (deviations 
avoidance and regulatory compliance, security issues) [27-31] 

•	 Governance and monitoring (evaluation) controls [32]
•	 Scope and which legal frameworks to include (GMP/

GDP/21CRF-11/ISO)
•	 Budget & Cost effectiveness, is AI nice to have but too 

expensive, cost saving and / or increase patient safety by 
improving quality of product/service? [33]

•	 Training and increase the awareness of the users of the AI, 
because if you enter “bad” prompts, you can’t expect a good 
reply. 

•	 Avoiding biases and form a transparent ethical framework 
[34-36]

•	 Patients approval and privacy concerns [37,38]
•	 Prioritize AI use cases based on their potential impact, 

feasibility, and alignment with organizational goals and 
applicable regulatory requirements.

Market Research
Now with your Package of Demands you can sent out a tender 
and do market research of what is available on the market of AI 
solutions. Explore off the shelve AI applications and solutions 
tailored made to the need of your organisation and related industry. 

Even when third parties are sending in their offers, you yourself 
should consider looking into case studies, whitepapers, and 
industry reports from respectable peer review studies and sources. 
It can save a lot of time and if known pitfalls can be avoided, you 
should do so. 

As an alternative solution you can also opt to build an AI yourself 
– however this is a whole complete new undertaking. Your 
organisation should have at least the personal available for this 
(dedicated), and need to have (AI) experts inhouse already. If not, 
my advice is strongly to NOT chose this option.

Selecting the Right AI Solution: Ensuring Effectiveness and 
Compliance
Objective: Choose AI solutions that meet the specific needs of the 
organization while ensuring regulatory compliance and mitigating 
known pitfall like biases. The following steps can be followed:
 
Requirements Definition
Clearly define the functional requirements, technical specifications, 
and regulatory constraints for the desired AI solution. Simply put, 
link your (medical) context and limitations in which AI will aid 
your organisation. 

Vendor Evaluation
Evaluate AI vendors based on their experience in the pharmaceutical 
or relevant industry, track record of successful implementations, 
compliance with relevant regulations (e.g., FDA, EMA), and 
approach to bias mitigation.

Be aware that regulators will demand you have your risk mitigation 
and profiles in order no matter what solution you choose. The 
“AI maturity” can be seen in these forms and amount of risk and 
impact varies:

•	 Experimental: like the name suggest: it’s  a new solution 
and is excellent for testing and for research. Not feasible to 
be implemented directly to wider public/patients

•	 Newly Introduced: new in your market (country), AI 
solution where there is some clinical evidence and proof of 
concept. The results obtained are from other countries, but 
not introduced or used yet in the country of your organisation.

•	 AI - Version 2 or Higher: Used by many different countries 
already or has substantial evidence and trails completed and 
results are published and available. Even other organisations 
and/or your competitors locally are using this AI solution or 
are in process of doing so.

•	 Tender Execution: Let the market decide if they have the 
right solution for your organisational wishes and tailor make 
a solution.

•	 Own Creation: Alternatively as mentioned before, you 
can invent your own AI model, but this is option is not my 
personal recommendation. 

Proof of Concept (PoC)
Conduct a PoC with your selected vendor(s) to assess the feasibility 
and performance of their AI solutions in real-world scenarios. 
Ensure that PoC includes rigorous testing for bias and fairness 
and ensure compliance and mitigate your risks [39,40].
 
Compliance Review
Collaborate with legal and regulatory experts to ensure that the 
selected AI solution complies with data privacy regulations (e.g., 
GDPR), industry standards (e.g., Good Distribution Practice), and 
ethical guidelines (e.g., IEEE AI Ethics Initiative) [41].

Testing and Implementation: Deploying AI Solutions Safely 
and Effectively
Objective: Deploy AI solutions in a controlled manner, ensuring 
minimal disruption to operations while maximizing benefits, with 
the following steps
 
Data Preparation
Cleanse and preprocess data to ensure accuracy, completeness, 
and relevance for AI model training. Use techniques such as 
data anonymization and de-identification to protect sensitive 
information. You don’t want to have issue with this later on and 
especially in markets like EU and US privacy is an important 
matter [42].
Also, don’t forget that AI is only as smart as good as the data you 
train/feed it, if you put 
“garbage in your output will be garbage as well” [43-46].
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Model Development
Develop AI models using appropriate algorithms (e.g., machine 
learning, deep learning) and techniques (e.g., supervised learning, 
reinforcement learning) based on the nature of the problem and 
available data.

Testing and Validation
Conduct thorough testing and validation of AI models using diverse 
datasets and realistic scenarios. Evaluate model performance 
metrics such as accuracy, precision, recall, and F1-score and 
follow available guidelines from inspection institutes like the 
FDA [47,48].

Pilot Deployment
Roll out the AI solution in a pilot environment or limited production 
setting to assess its performance, scalability, and user acceptance. 
Collect feedback from end-users and stakeholders for iterative 
improvement. Make sure your evaluate and do correction, before 
the AI model goes full scale.

Full-Scale Deployment
Gradually scale up the deployment of AI solution across the 
organization’s logistics and airfreight operations, ensuring proper 
training, documentation, and support for end-users.

Don’t forget to train the staff on the new features and changes 
and use the feedback and questions as learning opportunities to 
tweak and improve your AI model.

Follow-up, Monitoring and Control Mechanism
Objective: Establish mechanisms for ongoing monitoring, 
evaluation, and refinement of deployed AI solutions to ensure 
effectiveness, compliance, and fairness. The following items 
can be used:  

Performance Monitoring
Implement monitoring tools and dashboards to track the 
performance of AI models in real-time, including key metrics 
such as accuracy, latency, and resource utilization [49].

Feedback Loop
Collect and encourage feedback from end-users, domain experts, 
and stakeholders to identify possible issues, challenges, and 
opportunities for improvement. Incorporating a feedback culture 
into iterative model updates and refinements. Additionally ensure 
a minimum of a yearly mock recalls or simulation deviations to 
test if the AI is still doing what it supposed to do.

Bias Detection and Mitigation
Continuously monitor AI models for biases and unfair outcomes, 
leveraging techniques such as fairness-aware algorithms, bias 
detection frameworks, and diverse training data. Also to ensure the 
AI links relevant criteria and avoid the trouble with early models, 
where Wolfs were misidentified or the big disaster of Google’s 
launch with Gemini image creator and Amazon recruitment 
process fail [50-52].

Compliance Audits
Conduct periodic audits and reviews to ensure that deployed AI 
solutions remain compliant with regulatory requirements, industry 
standards, and ethical guidelines. 

Create with AI as aid towards a culture of always doing it well, 
also when no one is looking. Because patient safety must be of 
utmost importance at all times.

Training and Education
Provide ongoing training and education to employees about AI 
technologies, best practices, and ethical considerations. Foster a 
culture of transparency, accountability, and responsible AI usage 
within the organization.

Conclusion
Please go ahead and use my plan as a comprehensive framework 
for a start of AI implementation. 

I’ve covered some critical key stages starting from idea to 
deployment and monitoring. 

Emphasizing on the importance of key areas like bias mitigation, 
and continuous improvement, which are crucial considerations in 
highly regulated industries.  The successful implementation of 
AI within pharmaceutical and/or logistical organisations hinges 
on a strategic approach that balances innovation with regulatory 
compliance. By following the outlined steps and learning from 
real-life cases, organizations can harness the power of AI to 
enhance operational efficiency, improve product distribution and 
improve the ultimate goal: Patient Safety.
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