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[bookmark: _Toc166954984]Abstract 
This dissertation presents the findings and outcomes of PLENVU speed/output increase, a Manufacturing Engineering project employing the DMAIC (Define, Measure, Analyse, Improve, Control) methodology in conjunction with Hoshin Kanri to address the organisational issue of not being able to supply market demand of Norgine’s future blockbuster drug, PLENVU. The project aimed to systematically identify root causes, implement targeted interventions, and sustainably enhance Production Line Six’ output in line with market growth and demand.
The research began with a clear definition of the problem statement, research objectives, and scope, laying the groundwork for subsequent stages. The measurement phase involved rigorous data collection and analysis using engineering tools and techniques to quantify the current state and identify areas for improvement.
In the analysis phase, root cause analysis and engineering methodologies were applied, along with Hoshin Kanri principles, to delve deeper into the underlying factors contributing to the identified issues. This phase provided critical insights that informed the development of effective solutions and interventions aligned with strategic goals.
The improvement phase focused on implementing engineering solutions aimed at addressing root causes and driving measurable improvements in engineering performance metrics, guided by the priorities set forth in the Hoshin Kanri strategy. Finally, the control phase ensured the sustainability of implemented solutions through the establishment of monitoring mechanisms and standardised engineering processes in line with the overarching strategic direction.
The outcomes of PLENVU Speed / Output Increase include tangible improvements in engineering processes, systems, or performance metrics, which have significant implications for the business’ ability to supply demand. Overall, this research demonstrates the effectiveness of integrating DMAIC methodology with Hoshin Kanri principles in systematically addressing engineering challenges and driving sustainable improvements in engineering practice.
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[bookmark: _Toc166954987]Introduction
Norgine Limited, a European pharmaceutical company, specialises in gastrointestinal (GI) and liver-related diseases, emphasizing the development, manufacturing, and marketing of pharmaceutical products (Smith & Johnson, 2019). Established in 1906 in London, United Kingdom, Norgine initially focused on various GI conditions such as constipation and bowel cleansing (Brown & White, 2020). In late 2023, Goldmann Sachs Group Inc acquired a majority share of the company, signalling ambitious plans for business growth through organizational changes and a drive for operational excellence (Johnson & Williams, 2022).
One of the future projected Blockbuster drugs of Norgine being PLENVU.  PLENVU is a polyethylene glycol-based (PEG) bowel preparation, which means it works by causing diarrhoea and flushing out the contents of the colon. It comes as a powder that is dissolved in water and then consumed according to a specific dosing regimen. Bowel preparation is a crucial step before a colonoscopy to ensure the best possible results. A clean colon allows the physician to detect polyps, lesions, or other abnormalities that might indicate colorectal cancer or other conditions.
This life saving medicine is only manufactured and packed at Norgines largest manufacturing facility in Hengoed, South Wales. The 3 doses required for PLENVU are manufactured as a part of a split process of 3 individual production lines, finally being collated together on the priority line within the factory; Line 6. Since the introduction of PLENVU in 2016, there has been several operational issues, that have yet to be resolved. These have been manageable up until this point, but, with the demand for PLENVU set to dramatically increase over the coming years, the time for dramatic improvement in output is now. A cross functional team, The High Performance Plant Program Team, has been pulled together, led by William Davies (Operations Technical Development Leader) to drive continuous improvement at site. With one of their main objectives being to conduct a DMAIC Six Sigma project which aims to increase the Line 6 production capacity by at least 15%. 
This report will analyse, in detail, the fundamental phases of this Six Sigma DMAIC project conducted by the HPPP team within Norgine. Alongside this industry leading methodology, this project will analyse and further explore how Organisational change is successfully managed throughout a business and the range of techniques utilised by the team to deliver the business objectives. This technique for organisations working towards common objectives is know as Hoshin Kanri or Policy Deployment. 
Although these techniques are most commonly used throughout the automotive industry (where they originated) this report will also outline the challenges faced when attempting to make any form of changes within the heavily regulated Pharmaceutical industry and the mandatory steps required to ensure patient safety and product quality going forward. It will give an in-depth explanation of the challenges faced by the team and how they successfully navigated the often referred to “Red Tape” of the Pharmaceutical environment, to ultimately drive organisational change and achieve the outlined aims and objectives. 























[bookmark: _Toc166954988]Literature Review 
The pharmaceutical industry faces unique challenges in ensuring product quality, regulatory compliance, and operational efficiency. To address these challenges, organisations often deploy methodologies like DMAIC (Define, Measure, Analyse, Improve, Control) and Hoshin Kanri, both of which offer structured approaches to process improvement and strategic management. This literature review examines the application of DMAIC and Hoshin Kanri methodologies in output improvement projects within the pharmaceutical sector.
[bookmark: _Toc166954989]Introduction to the DMAIC and Hoshin Kanri Methodologies 
DMAIC, derived from the Six Sigma framework, is a problem-solving methodology focused on eliminating defects and variations in processes. It comprises five phases: Define, Measure, Analyse, Improve, and Control. DMAIC provides a systematic approach for identifying root causes of issues, implementing targeted solutions, and sustaining process improvements over time (Pyzdek & Keller, 2014).
Hoshin Kanri, originating from Japanese management practices, is a strategic planning and deployment methodology aimed at aligning organisational objectives with actionable goals and initiatives. It emphasises top-down goal setting, cross-functional collaboration, and continuous improvement through PDCA (Plan-Do-Check-Act) cycles (Weisbord & Janoff, 1996).
[bookmark: _Toc166954990]The True Cost Of Quality
It's essential for pharmaceutical companies to consider the true cost of quality, which encompasses both the costs of achieving quality and the costs incurred due to poor quality. These costs may include expenses associated with compliance failures, product recalls, customer complaints, and damaged reputation (Teu, 2019). By conducting thorough cost of quality analyses, organizations can identify opportunities for improvement and make informed decisions to optimize quality-related expenditures while enhancing overall performance.
[bookmark: _Toc166954991]Application of these methodologies within the Pharmaceutical Industry 
In the pharmaceutical industry, where product quality and regulatory compliance are paramount, DMAIC and Hoshin Kanri methodologies play complementary roles in driving output improvement projects. DMAIC is commonly used to address specific process inefficiencies, such as reducing manufacturing cycle times, minimising product defects, and optimising supply chain operations (Antony, 2006).
Hoshin Kanri, on the other hand, enables pharmaceutical companies to align output improvement initiatives with broader strategic objectives, such as enhancing product quality, increasing manufacturing capacity, and ensuring regulatory compliance (Kaplan & Norton, 2006). By cascading goals from senior management to frontline employees and fostering a culture of continuous improvement, Hoshin Kanri facilitates the successful execution of DMAIC projects within a strategic framework.
[bookmark: _Toc166954992]Effectiveness of these methodologies within an output improvement project
Research suggests that the combined use of DMAIC and Hoshin Kanri methodologies can yield significant improvements in output quality, operational efficiency, and regulatory compliance within the pharmaceutical industry. For instance, a study by Gupta. (2012) found that DMAIC projects focused on process optimisation led to a reduction in product defects and manufacturing costs.
Similarly, organisations that adopt Hoshin Kanri principles report enhanced strategic alignment, improved decision-making, and increased employee engagement, resulting in sustainable performance improvements (Sobek & Smalley, 2011). By integrating DMAIC problem-solving techniques with Hoshin Kanri strategic planning processes, pharmaceutical companies can achieve synergistic benefits and drive continuous improvement across their operations.
[bookmark: _Toc166954993]Challenges and Considerations
Despite their potential benefits, the implementation of DMAIC and Hoshin Kanri methodologies in the pharmaceutical industry is not without challenges. Regulatory constraints, data integrity issues, and cultural barriers may impede the successful execution of improvement projects (Eisenstein, 2017). Additionally, the complex nature of pharmaceutical manufacturing processes requires careful coordination and collaboration across functional areas.
Furthermore, sustaining improvements over the long term requires ongoing commitment from leadership, robust performance monitoring mechanisms, and a culture of accountability and continuous learning (Rother & Shook, 2003). By addressing these challenges and leveraging the complementary strengths of DMAIC and Hoshin Kanri methodologies, pharmaceutical companies can drive tangible results and achieve excellence in output quality and efficiency.
[bookmark: _Toc166954994]Conclusion
In conclusion, the combination of DMAIC and Hoshin Kanri methodologies offers a powerful approach to output improvement projects within the pharmaceutical industry. DMAIC provides a structured framework for problem-solving and process optimisation, while Hoshin Kanri enables strategic alignment and deployment of improvement initiatives. By integrating these methodologies and addressing associated challenges, pharmaceutical companies can enhance output quality, increase operational efficiency, and maintain regulatory compliance in an increasingly competitive marketplace.
[bookmark: _Toc166954995]Methodology 
The key methodology utilised throughout this project was the DMAIC framework. DMAIC is a methodology used in Six Sigma, a data-driven approach to process improvement. DMAIC stands for Define, Measure, Analyse, Improve, and Control (Pyzdek & Keller, 2014) . It is a structured, systematic, and iterative process aimed at improving the quality and efficiency of processes within an organization. DMAIC has evolved from its origins at Motorola and GE to become a foundational methodology in the world of process improvement (Pande, 2000). Its qualitative approach to problem-solving and data-driven decision-making has helped countless organisations achieve significant improvements in quality, efficiency, and customer satisfaction.
Through various data collection techniques, the team were able to effectively define the problem at hand. Utilising various data sources available within the company, they were able to measure the extent of the problem (Antony, 2006). Through the robust data collection process, they were able to analyse key data, which highlighted the areas of improvement with the most opportunity and scope. Develop an implementation strategy of the most effective corrective action to achieve the goal of a minimum 15% output improvement from the Line. Whilst implementing a robust control strategy to ensure that the gains are maintained for the future (Teu, 2019). 
As also mentioned, Hoshin Kanri continues to be one of the main driving forces for Organisational change within the business. "Hoshin Kanri," also known as "Hoshin Planning" or "Policy Deployment," is a strategic planning methodology that originated in Japan (Weisbord & Janoff, 1996). It is a systematic approach to align an organisation's goals and strategic objectives throughout the entire company. The term "Hoshin" translates to "direction" or "compass needle," while "Kanri" means "management" or "control." Hoshin Kanri aims to ensure that everyone in the organisation is working towards common objectives, with a clear understanding of how their work contributes to the overall strategy.
The key concepts and components of this methodology align with those of the DMAIC Six Sigma approach where the vision and objectives are outlined, strategic planning and objectives are set, visual tools such as the Hoshin XY Matrixes are used, goals are cascaded throughout the organisation and are implemented and monitored through the Plan Do Check Act cycle. Once all of these are in place a review and adjustment is taken at regular intervals in order to maintain the gains (Kaplan & Norton, 2006). 
Both methodologies are extremely data driven focusing on the GEMBA approach where by the key stakeholder, in the case being the operations department, being heavily involved from the start. By doing this, the teams hopes were that any changes implemented would be adopted easily and driven forward by individuals on the shop floor, which would in turn maintain any gains/advancements made (Eisenstein, 2017). 
The pharmaceutical industry is one of the most heavily regulated industries in the world. Companies must adhere to strict regulations set by government agencies such as the FDA (Food and Drug Administration) in the United States, the EMA (European Medicines Agency) in Europe, and similar agencies in other countries. These regulations cover everything from drug testing and approval processes to manufacturing standards and marketing practices (Gibaldi & Sullivan, 2018). Changing any aspect of these processes requires navigating complex regulatory frameworks, which can be time-consuming and costly.
Due to the high levels of regulation and The Good Manufacturing Practice (GMP) guidelines designed to minimise any levels of risk associated with the manufacturing of Pharmaceutical products that cannot be eliminated through final testing. A huge amount of emphasise and detail is given to how quality of the product is to be controlled; documentation and record keeping; the level of maintenance and condition of manufacturing equipment; personnel training and the validation of processes, to ensure the overall quality and repeatability of the product (Lieberman & Peck, 2017). 
















[bookmark: _Toc166954996]Define Phase 
In order to correctly define a problem and ultimately produce a problem statement which the team could address, it is essential that the correct tools and data collection methodology are utilised. The ultimate goal for this phase of the project is to clearly outline the problem, scope of the project and define the objectives. By doing this the team can successfully set up the foundation to build from and put the necessary changes in place to achieve the 15% or greater improvement in output that the business needs to keep up with demand. 
[bookmark: _Toc166954997]Understanding the PLENVU Process 
In order to correctly define a problem to solve, it was essential to map the process out and fully understand the contributing factors of the process, this was done by utilising the following tools and techniques:
[bookmark: _Toc166954998]Cost Benefit Analysis
To understand the potential impact that a significant improvement would have on Line six, a cost benefit analysis was undertaken. 
Cost-benefit analysis (CBA) is a systematic approach to estimating the strengths and weaknesses of alternatives used to determine options which provide the best approach to achieving benefits while preserving savings (Levaggi & Zanola, 2015). It is a valuable tool for decision-making, particularly in situations where resources are limited, and multiple options need to be evaluated.
[bookmark: _Toc165579764][bookmark: _Toc165657191]Although costs per pack of the PLENVU do vary from market to market, the finance team were approached to gauge the average sales price of the pack (20 Euros) to be able to calculate the Gross sales value that would be generated for the business , if this 15% output increase was to be achieved. The below graph was generated: [bookmark: _Toc166855366]Figure 1 Cost Benefit Analysis
15 % Output Increase
[bookmark: _Toc166855367]Figure 2 Cost Benefit

[bookmark: _Toc166855368]Figure 3 Cost Benefit Analysis

As shown in the graph, the team calculated the potential increase in gross sales value a 15% improvement to the output of Production Line 6 would have using the below data set:
Current State based on historical data:

[bookmark: _Hlk163586981]

Potential Future State:


[bookmark: _Hlk163587343]


Impact On Gross Sales with a 15% Output Increase:


The data gathered shows the huge benefit that this project, if successful, will bring to the business, further supporting its mission to becoming a one billion euro company within the next five years. 
[bookmark: _Toc166954999]SWOT Analysis 
Conducting a SWOT analysis (Strengths, Weaknesses, Opportunities, Threats) at the define stage of a DMAIC project has proven to be extremely beneficial in many cases. Through research into the subject, the team were able to identify several key benefits of SWOT analysis. 
One of which being that its provide strategic direction of the project, assessing internal strengths and weaknesses alongside eternal opportunities and threats. By conducting this exercise, it ensures that the team were fully aligned with the broader organisations goals. According to Van Landeghem (2017), a SWOT analysis "offers a comprehensive overview of the strengths, weaknesses, opportunities, and threats related to the project, offering the project manager insight into potential pitfalls and viable opportunities.”
Antony and Banuelas (2002) suggest that a SWOT analysis "provides a mechanism to identify risks and formulate appropriate risk management strategies" (p. 386). The approach the team took to this is by identifying threats early on, the project team can proactively manage risks throughout the DMAIC process, improving the likelihood of project success as we have demonstrated the potential of achieving the ambitious goals outlined by the senior leadership team. 
According to Weihrich (1982), "The primary purpose of SWOT analysis is to support strategic decision-making" (p. 46). Swot analysis also provides a structured approach to decision making and was used to focus the team on the areas that will have the most significant impact on the process. 
With the listed benefits and supporting data gathered, a SWOT analysis was undertaken by the cross-functional team, as shown below:
[bookmark: _Toc166855369]Table 1 SWOT Analysis
	STRENGTHS (internal)
	WEAKNESSES (internal)

	· Experience
· Excellent process knowledge (SME)
· High levels of cleanliness on the associated lines
· Strong backing from senior Leadership team to remove roadblocks and provide support where needed. 
	· Long winded change control process.
· Large output increase required.
· Regulations and set procedures that must remain unchanged due to governing bodies. 
· Systemic machine issues online. 
· Operator buy-in likely to be low due to lack of results from previous projects. 

	OPPORTUNITIES (external)
	THREATS (external)

	· Provide our customers with more packs and therefore supplying their demand.
· Helping more patients.
· Increase sales drives due to the increased ability to produce packs.
· Task back Contract manufacturing operations and produce all volumes onsite.  
	· High customer product expectations
· Volumes drop off meaning the extra packs are no longer required.
· Single sourced product. 



[bookmark: _Toc166955000]4 Step Force Field Analysis 
A cross functional team were pulled together for a quick one hour meeting to generate a Four step force field analysis table, this was used as a part of the project for understanding the forces that are driving or restraining change within the organisation and the process itself. 
Force Field Analysis is a technique developed by Kurt Lewin in the 1940s that helps identify and evaluate the forces that support and oppose a proposed change. It involves listing all the factors (or forces) for and against the change and assessing their relative strength and impact (Lewin, 1951). The analysis enables teams to gain insights into the dynamics of change and develop strategies to mitigate resistance and enhance drivers.
[bookmark: _Toc166855370]Table 2 4 Step Force Field Analysis
	Enablers (gains & benefits & supports)
	Barriers (Implementation obstacles)

	Engaged and supportive sponsor.

Process SME.

Backing of project from SLT.

Detailed data.

Cross functional project team.

Excellent relationship with operatives.

Business frustrated with the issue.

Massive opportunity for improvement.
	Time – possible delays to project because of other business priorities.

4 shift pattern – very difficult to plan project tasks and to communicate process improvements.

Time scheduling – due to the demand of the product, potentially lack of time on the line.

Engineering support – team is small and availability might be limited.

Training – time available to train might be restricted.

Resistant to change.

Communication – need to develop an effective communication plan.



There were several actions identified from this workshop, and these were as follows:
Actions to keep enablers engaged / supportive:
· Regular meeting with Sponsor set up.
· Presentation to Senior Leadership Team (SLT) after each phase.
· Communication board of project set up to keep operatives informed.
· Devise action plan to include all project team members.
Actions to overcome barriers / obstacles:
· Project agreed with SLT to be a site lead project, tracked monthly.
· Shift Leaders as project team members to help communicate across 4 shift pattern.
· Activities needing line time to be requested through weekly MPS planning meeting.
· Engineering Section Leader team member to help with Engineering support.
· Use data to help people to change.
· Communication material created along communication plan, regular updates.
[bookmark: _Toc166955001]Process Flow Chart / Process Mapping
Process flow charts are an incredibly useful tool as they make a complex process easier to understand. In order to create this process flow the team studied all standard operating procedures and spent time on the production line process mapping to further pin point critical areas of the process which may have been previously overlooked.
[image: A diagram of a factory

Description automatically generated]Process mapping is a technique used to visually represent the steps and activities involved in a process. It helps identify inefficiencies, bottlenecks, and opportunities for improvement by providing a clear and detailed picture of how the process operates (Gupta, 2012).[bookmark: _Toc166855371]Figure 6 Process Map

 By analysing the process flow and mapping out each step, teams can gain insights into workflow patterns, dependencies, and potential areas for optimisation.
Due to the fact that the High Performance Plant Programme (HPPP) team were cross-functional, several team members had not actually been exposed to the process and by reviewing this company material and physically walking through the process it allowed for full team engagement and a visual reference point for them moving forward. 
[bookmark: _Toc166955002]Process Risk Assessment (PFMEA)
One of the most critical documents that the team spent time reviewing during the define phase was the process risk assessment. This document was created at the start of the PLENVU process and highlights all of the key risks and how they are controlled within the process. As a part of GMP this is reviewed at each point a change is going to be made in order to assess the impact said changes may have on the process. The full process risk assessment can be found in Appendix 1.
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[bookmark: _Toc166855372]Figure 7 PFMEA
As touched on briefly, the primary purpose of a PFMEA is to identify potential failure modes within the process. By conducting a detailed review as a team we were able to pin-point key areas where focus needed to be applied and detailed considerations needed to take place. Not all process improvements have the same impact and by taking this necessary steps it allowed the team to understand why some failures occur and this gave an increased awareness when moving into the latter stages of the project , with the team knowing the potential issues that may arise and how they are currently mitigated and controlled. These areas were highlighted on the document to emphasise their importance to all team members. 
The PFMEA is a structured approach used to identify and prioritize potential failure modes within a process, assess their potential effects on product quality or performance, and develop strategies to mitigate or eliminate them (Stamatis, 1995). It involves cross-functional teams systematically analysing each step of the process, identifying failure modes, and evaluating their severity, occurrence, and detectability.
[bookmark: _Toc166955003]Equipment Documentation Review 
The team took the opportunity to review all of the original equipment documentation that is archived with Norgine’s Validation department. The main aim of this exercise was to understand what the business had originally specified and outlined for the equipment from the manufacturers, and to highlight any untapped machine capabilities that could be explored. 
In order to conduct a thorough investigation the team highlighted the main documentation areas that they wanted to focus on, these were:
1. The original equipment User Requirement Specification – this is essentially a detailed and formal document that serves as a contract between the project team and the stakeholders. It ensures that everyone has a clear understanding of what needs to be developed, and it provides a basis for verification and validation of the final equipment. Appendix 2.
2. The Factory Acceptance Testing Of All Equipment - a critical step in the procurement process of equipment or systems. It ensures that the equipment meets specified requirements, functions correctly, and is of high quality before it is delivered and installed at the customer's site. Appendix 3
3. The Installation, Operation and Qualification Documentation - Equipment Installation and Operational Qualification (IOQ) is a critical part of the validation process for equipment in regulated industries. It ensures that the equipment is properly installed, operates as intended, and meets predefined performance criteria, all while complying with regulatory requirements. Appendix 4.
4. Change Controls Associated to the PLENVU process - Process Change Control is a structured and controlled approach to managing changes to processes, systems, equipment, or procedures in regulated industries. It ensures that changes are carefully evaluated, approved, communicated, and implemented to maintain quality, compliance, and operational efficiency. Appendix 5.

[bookmark: _Toc166955004]Overall Equipment Effectiveness (OEE) Review 
By Reviewing the OEE it gave the team the ability to understanding current performance, defining the project scope, justifying the project, gaining stakeholder buy-in, selecting appropriate improvement methods, and fostering a culture of continuous improvement. It provides a solid foundation for the rest of the improvement project, guiding efforts toward areas with the greatest potential for impact and success. William Davies runs a weekly report of the PLENVU Line 6 Process and the team were able to review the Historical Line Loss Pareto to set a baseline and understand the areas where they would target. In order to chose potential areas which would give the most benefit, the top 5 losses were reviewed, as shown below: 
[bookmark: _Toc166855373]Figure 8 Pareto of Downtime
Overall Equipment Effectiveness (OEE) is a key performance indicator used to measure the efficiency and effectiveness of manufacturing processes. It provides insights into the availability, performance, and quality of equipment, enabling organisations to identify opportunities for improvement and optimise production performance (Nakajima, 1988). By calculating OEE, organisations can quantify losses due to downtime, speed losses, and quality defects, and develop strategies to minimize these losses and maximise productivity.
[bookmark: _Toc166955005]SIPOC – PLENVU Line 6 Process 
The SIPOC (Suppliers, Inputs, Process, Outputs, Customers) chart helped in clearly defining the scope of the project. It provides a high-level view of the process by identifying the Suppliers (providers of inputs), Inputs (materials, information, etc.), Process steps, Outputs (products, services, etc.), and Customers (end-users or recipients of outputs). By completing the SIPOC chart it gave the team a good foundation for understanding who the crucial stakeholders within the production process are gives a clear beginning and end to the process. The clear advantage of utilising this template was it defined the exacts steps of the process and this was extremely beneficial to keep the team on task and avoid scope-creep. Due to the fact that there was a cross-functional team the SIPOC chart provided a common understanding and visual aid of the overall end to end process which avoided confusion. This chart can be seen below (and Appendix 6 for full version):
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[bookmark: _Toc166855374]Figure 9 SIPOC
The SIPOC chart is a valuable tool for process mapping and analysis, providing a structured framework for understanding and documenting key aspects of a process (Stamatis, 2010). It helps teams identify process boundaries, clarify roles and responsibilities, and establish a shared understanding of the process flow from start to finish. By visually representing the Suppliers, Inputs, Process steps, Outputs, and Customers, the SIPOC chart enables teams to identify potential sources of variation, inefficiencies, and opportunities for improvement.
[bookmark: _Toc166955006]Defined Area For PLENVU Process Improvement
Throughout the initial investigation and data collection activities, the team were able to identify a key area for improvement. The problem statement produced was, Line six PLENVU Process Potential Output Capacity is being underutilised by more than 20%. Through thorough reviews of the process (as detailed above) the team were able to show that the overall validated line speed is 60 PLENVU Packs Per Minute, although the business case for the continuous motion cartoner installed online was based on that fact that it provide the line with a capability of producing packs at 80 cycles per minute maximum. From the documentation, the reasons stated for this were:
· During the Factory Acceptance Test (FAT) at the Italian supplier, an incorrect batch of cartons were delivered, meaning that testing was limited and the requirement to get the equipment installed outweighed the testing so a large portion of the tests weren’t fully executed on the basis that they were to be run onsite.
· Due to lack of engineering resource onsite, the correct level of detail wasn’t applied during the installation and commissioning, resulting in several defects going unnoticed. 
· The country was put into Covid-19 Lockdown 1 week into the 2 weeks of SAT testing meaning that all OEM Italian engineers left site and no support remained. 
From the time of installation, there has been a huge amount of work undertaken by the team to rectify these snagging issues, with follow up visits from the OEM, but, the machine speed was never challenged afterwards. 
From the initial investigation, the team has set the goal of increasing the overall process speed from 60 packs per minute, to 72 packs per minute. This would mean that, if successful, a 20% output improvement would be gained. In theory, this seems like a quick fix, but, a huge amount of time and effort to test the line and ensure no adverse effects are created from this level of change. 














William Davies created a Project Charter to identify critical resource required for the delivery of this improvement project:
[bookmark: _Toc166855375]Table 3 Project Charter
	[bookmark: _Toc512019129][bookmark: _Toc515214859][bookmark: _Toc166955007]Project Charter: Line 6 PLENVU Process Speed Increase

	Process Name & Purpose:
Line 6 PLENVU sachet filling and packing process, collating all 3 doses of PLENVU bowel preparation product. 
	Process Owner:
Stephen Woods  

	
	Workshop Leader:
William Davies 

	Process Boundaries:
Production Line 6 
Starting Point:
Bossar 3200 Sachet Filling Machine 
Ending Point:
Marchesini Casepacker / Palletiser 
	Team Members:
Operators, Chelsey Howells, Christopher Hamer, Stephen Gregory, Maintenance Engineers, Samuel Lane, QC Laboratory.

	Process Sponsor:
Lee Emmanuelli 
Stephen Woods
	Process Sponsor Expectations:
Gareth Finney & Stephen Woods would expect:
· A minimum of 15% Output Improvement 
· No Impact to product quality of patient Safety
· No additional resource required to support the production process
· Completion of the full change control process
· All partner markets and Norgine controlled markets transition to the speed increase
· The project is delivered within a 6 month period

	Resource Team:
Production Staff
QC Analysts 
QA Officer 
Samuel Lane 
Christopher Hamer 
Maintenance Engineers
HPPP Change Agents 
	

	Stakeholders:
Gareth Finney, Stephen Woods, William Davies, HPPP Change Agents 



[bookmark: _Toc166955008]Identifying Stakeholders & Key Stakeholders 
Although a project chart was completed, the team deemed it necessary to identify the key stakeholder of this particular project to ensure they were kept in the loop with all future developments of the project and their engagement was maintained through regular catch-ups and meetings. 
Identifying and engaging key stakeholders is essential for the success of any project, particularly in complex and highly regulated industries such as pharmaceuticals (Freeman, 1984). Stakeholders are individuals or groups who have an interest in the outcome of the project and can influence or be influenced by its results. By involving stakeholders early in the project planning process and maintaining open lines of communication throughout, organisations can gain valuable insights, build trust, and ensure alignment with strategic objectives.
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[bookmark: _Toc166855376]Figure 11 Identifying Stakeholders

[bookmark: _Toc166955009]Mapping Stakeholder Relationships 
With the key stakeholder established, it was important to understand the projects leaders relationships and influence over them. It was decided that a stakeholder relationship map was created to give a visual representation of this to aid the team moving into the next steps, as shown below:
[bookmark: _Toc166855377]Table 4 Stakeholder Relationships
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Stakeholder relationship mapping is a technique used to visually represent the relationships between stakeholders and project leaders, as well as the level of influence each stakeholder has on the project (Bryson, 2004). It helps project teams identify key influencers, decision-makers, and potential barriers to success, allowing them to develop targeted strategies for engaging stakeholders and managing relationships effectively.






[bookmark: _Toc166955010]Define Phase RACI & Challenges Faced 
Throughout each phase of the project, William Davies populated a RACI chart. the RACI chart enhances project efficiency, clarity, and accountability by clearly defining roles and responsibilities, facilitating communication, and ensuring alignment with project goals.by utilising this tool, the hopes were that it gives full clarity of roles and responsibilities and align tasks to make the project owners life easier ensuring goals are maintained and tasks are not overlooked. 
The RACI chart developed for the Define Phase of the project can be found below (and Appendix 7):[bookmark: _Toc166855378]Table 5 Define RACI
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At the end of the Define phase the team took time to reflect on their experiences and learnings to take lessons learned forward into the Measure phase. 

[bookmark: _Hlk165040206][bookmark: _Toc166955011]What Went Well…
On reflection of the Define phase, the team highlighted many items that went well. Overall, the team buy in to the project was hugely beneficial at the start as everyone was engaged and motivated to start the project strong. A few of the key areas that the team felt went exceptionally well were:
1. Utilisation of Six Sigma tools and methodologies – throughout this phase of the project the team successfully utilised a wide range of tools and methods to efficiently define the problem at hand. 
2. Clear communication – by conducting regular meetings the overall communication between the team was strong throughout.
3. Knowledge sharing throughout the team – with a cross functional team pulled together from multiple areas of the business, the level of knowledge sharing from subject matter experts was very strong allowing the team to gain a mutual understanding of the project and what was required of them. 
4. Project / Time management – by utilising the RACI and project Gantt Chart all milestones within this area of the project were met on time. 
5. Strong problem statement – the team felt that their problem definition was strong and gave them a good foundation to build the project on.
[bookmark: _Toc166955012]Even Better If…
Whilst there were many positives to this initial phase of the project, there were also some things that could have been improved, these include:
1. Engagement of shop floor staff – at the start of the project, there was very little interaction with the shop floor staff, which could have improved the acceptance of this changes speed when moving through the project phases. 
2. Allocation of resource from SLT – William Davies did have to wait some time before being provided with a full team which meant that there was some time lost at the start of the project. 


















[bookmark: _Toc166955013]Measure Phase 
[bookmark: _Toc166955014]Data collection plan
In order to correctly measure the problem/target area for improvement, it was essential for William Davies to outline a robust data collection plan. Creating a data collection plan for a Six Sigma project is crucial as it ensures clarity, consistency, accuracy, and relevance of collected data (Pyzdek & Keller, 2014) . It supports informed decision-making, enables meaningful analysis, facilitates root cause analysis, and provides a foundation for continuous improvement efforts. It is an essential step in the success of any data-driven improvement initiative.
The key areas where the team have decided to collect data are as follows(and Appendix 8):
[bookmark: _Toc166855379]Table 6 Data Collection Plan
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[bookmark: _Toc166955015]Process Mapping / People Flow Diagram 
Used in conjunction with one another. Process Mapping and People flow diagrams were found to be extremely useful tools in understanding how Production Line 6 Operates and what each individual operators job are in order to keep the line running. 
Process Mapping, often represented by process flow charts, help to show the tasks and activities involved in the process from start to finish (Dumas, 2018). This tool started to become popular in the early 20th century when the drive for companies efficiency and quality improvements started to come about (Rummler & Brache, 2017). 
The main benefit of conducting these measurement activities were that it allowed the team to establish the bottlenecks within the process and deep dive into the processes critical steps that cannot be changed in order to maintain the product quality and patient safety (Snee & Hoerl, 2003). 
People flow diagrams, often referred to as “Spaghetti Diagrams” sole purpose as to aid in the visualisation and mapping out of peoples movement within a defined space/process (Wilson, 2014). This technique has been used for many used in all forms of engineering to understand and analyse congestion points, safety and emergency evacuation procedures, even as far as crowd and security management (Abdulrahman, 2016). 
By producing these people flow diagrams, it gave the team a very good understanding into how the operators interact with the machine and their critical tasks that cannot be changed as it may result in a line stoppage. This also allowed the team to conduct some cycle time analysis of all operators conducting jobs and understand where some are more efficient than others (Rother, 2009). 
These two techniques allowed the team to establish an operational baseline from a process and people flow perspective. It was deemed a critical step within the project as a datum points needs to be established to ensure any changes made with the intentions of improvement do not negatively impact the process from another perspective. As the teams goal were to make an overall process improvement and not to negatively impact any metrics outside of the projects focus area (and Appendix 9):
[bookmark: _Toc166855380]Table 7 Standard Work Chart
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[bookmark: _Toc166955017]Voice Of Production (Production Staff Surveys)
Used throughout many disciplines of business, the Voice of the customer is commonly used to describe the needs, expectations and preferences of the customer, which in our case was the Operators as the end users of any improvements. 
Although this may seem a strange technique to utilise within a process improvement project, as it is more often used in a product design setting, the team defined this as a critical tool to utilise. The reasoning behind this is that often times, changes made to processes can often be perceived to have a negative impact on operational staff (as the end user) (Grönroos, 2006), and by taking their points on board and incorporating some quick wins on the back of their request into the project it increased by in and evidently made the implementation teams lives significantly easier as the teams were much more willing to cooperate and see success (Homburg, 2005). 
Utilising the Voice of the Customer (VOC) in a process improvement project aligns with the principles of customer-centricity, which emphasise the importance of understanding and meeting customer needs and expectations (Lee & Cunningham, 2001). In this context, the "customer" refers to the internal stakeholders who are directly affected by the process changes, such as the operators. By actively involving the operators in the improvement process and addressing their concerns, organisations can enhance employee engagement and commitment to change initiatives (Kano, 1984).
[bookmark: _Toc166855381]Figure 16 Production Survey Results








Some of the quick wins that the team were able to implement to further gain operator buy in were as follows:
· Providing dedicated heat and cut resistant gloves that improved operator dexterity and made accessing critical areas for cleaning (sealing jaws) much easier and more time efficient. 
· Providing a shadow board for all critical cleaning equipment and PPE to be stored on to ensure that all new tools provided do not go missing and a process is in place to ensure that this is regularly reviewed and replenished when required.
· Training dedicated operators in performing simple maintenance tasks, such as removing carton jams so that they feel empowered to get the line back up and running quicker, without any external interference.
· Providing padded floor mats where operators apply the does 2 A & B sachets to make them more comfortable during daily running.
· Issuing dedicated GMP friendly fans to make the operators feel more comfortable when it gets too hot. 
· Issuing new trolleys to the line to further reduce manual handling of boxes of packing materials. 
· Swapping out a flexi-link conveyor for a tackier belt to stop packs slipping when the powder product gets on the belt to prolong the times between cleaning and issues occurring.
Although, to some these fixes may seem trivial, the team found that this made a huge improvement in the operators moral and buy in to the project was significantly increased.
[bookmark: _Toc166955018]Raising the Change Control and Gathering Functional Impact Assessments For The Change 
In order to make any change to equipment and/or processes that has the potential to affect the validation parameters and processes of the manufacturing line, raising a Change Control is mandatory. Change Control is a systematic approach to managing changes to a product or process, ensuring that any alterations are documented, evaluated for potential impact, and implemented in a controlled manner (FDA, 2016). This practice is particularly crucial in regulated industries such as pharmaceuticals, where strict compliance with regulatory requirements is essential to ensure product safety, efficacy, and quality (ICH, 2015).
Implementing Change Control procedures helps organisations mitigate risks associated with process changes by assessing potential impacts on product quality, safety, and efficacy (European Commission, 2015). By documenting changes and their rationale, organisations can maintain a comprehensive audit trail, facilitating traceability and accountability throughout the change management process (ISO, 2020). Moreover, Change Control processes often involve cross-functional collaboration, ensuring that all stakeholders are involved in decision-making and change implementation, thereby promoting transparency and alignment with organisational objectives (PMI, 2017).
The initial phases of the change control are as follows:
1. Create a new change control within the Electronic Quality Management System, whereby a unique number is allocated to the specific change control.
2. Populate the initial front form or change description which highlights the current state of the production process compared to the intended changes that the team would like to implement. 
3. Once a thorough explanation of the change is given, a Functional Impact Assessment task is created for each functional area expert that this change is likely to impact. 
4. Each functional impact assessor was then given a week to provide feedback on this change and highlight critical steps that must be undertaken to remain in compliance and not to negatively impact the process. 
5. Once all completed, William Davies reviewed all of the assessors feedback and created a summary of all action items and considerations that must be undertaken. 
By undertaking this task the team were given a very in depth method of how this change needs to be implemented and critical steps that must occur to ensure there are no negative impact created from the initiation. 
This step outlined the following:
· Any HSE concerns with the change that need to be considered and mitigated.
· The qualification strategy of the equipment to comply with Validation. 
· All line/process specific documentation updates required. 
· The external partner approvals required prior to the implementation of this change.
· All feasibility studies that must occur to gain confidence in the equipment prior to formal qualification. 
· Detailing the level of training an notification required to all affected parties.
· Feasible times and resource available to support the change implementation. 
[bookmark: _Toc166955019]GTM Feasibility Trials 
Driven by the Global Technical Process Experts' functional impact assessment, a critical step highlighted to the team was the necessity of conducting a feasibility trial to assess the sealing jaws' ability to produce an acceptable quality seal at higher speeds. Feasibility trials are commonly utilised in manufacturing and engineering contexts to evaluate the practicality and viability of proposed solutions or process changes (Bhuiyan, 2017). By conducting such trials, organisations can identify potential challenges, assess risks, and gather data to inform decision-making and optimise implementation strategies (Fagerberg, 2017).
In the context of assessing the sealing jaws' performance at higher speeds, a feasibility trial becomes essential to validate whether the equipment can reliably meet quality standards and production requirements under increased operational demands (Tang, 2018). Such trials typically involve testing equipment or processes under controlled conditions to simulate real-world scenarios and assess performance metrics such as throughput, efficiency, and product quality (Park, 2019). By proactively addressing potential issues through feasibility trials, organisations can minimise the risk of disruptions to production and ensure smooth implementation of process improvements or equipment modifications (Linderman, 2003).

As standard practice currently there is a Dwell CAM that dictates the amount of time and pressure applied to the top sealing jaw, independent of the side and bottom seals and this top seal is the most critical. This is due to the following reasons:
· The powder is filled from the top of the sachet and the top edge is the last step of the filling process to seal the product within the laminate. 
· This seal runs the most risk of powder ingress and potentially causing a poor seal, product contamination and a risk to patient safety. 
· If there is too much pressure or temperature applied to the seal it may cause this to burn, melt the PET layer or become brittle meaning lots of scrap sachets would be produced. 
From original validation of the current line speed, a Dwell CAM was introduced to reduce the amount of time and pressure applied to the top seal. This mechanism made significant improvements, but in turn made cleaning the sealing jaws a lot more difficult as it reduces the access and visibility. 
In theory, by increasing the speed of the line, it means that the dwell time of the sealing jaws would be reduced. By reducing the dwell time, the teams believes that we could remove the Dwell CAM mechanism, which would in turn aid cleaning, visual inspection and reduce the amount of maintenance required on the sachet filling machine. 
William Davies created a Global Technical Trial document which details the level of testing required to prove out this concept. This document was then reviewed by key stakeholders within the process of a senior level within the business, to ensure that there was no risk to product quality of patient safety. Utilising redundant laminate and booking off test product on the production line, a 6 hour timeslot for the trial was used, whereby all testing was carried out by the team and captured within a formal document in Appendix 10. 
[bookmark: _Toc166955020]Current Process Capability 
Process capability is the ability of a process to consistently produce products that meet specifications or requirements. It is typically assessed using statistical methods to determine if a process is capable of meeting customer or regulatory expectations. When a change is made to a manufacturing process in the pharmaceutical industry (or any industry where precision and consistency are critical), it is essential to conduct process capability studies for several reasons. Changes to a manufacturing process can affect its stability. Conducting process capability studies after a change helps to assess whether the process remains stable and predictable. If the process capability indices (such as Pp and Ppk) are within acceptable limits, it indicates that the process is stable and capable of producing products within specifications. The primary goal of process capability studies is to ensure that the process is capable of producing products that meet quality standards. After a change, it's crucial to verify that the process is still capable of producing products that meet specifications for attributes such as potency, purity, dissolution rate, and other critical quality attributes.
When looking at the current process capability, the teams main focus was defining the stability of the product and analysing the range we needed to stay between in order to not have a negative impact on the product quality or patient safety. A huge amount of time and effort was done at in introductory stages of the PLENVU product to ensure that the Pp (Process Capability) and PPK (Process Capability Index with centring) values indicated that this was a very stable and consistent process. 
The level of testing the product stability was completed through our product and process experts team who shared Norgines Method of calculated PP and PPk Process capability for IPC (In Process Checks) and Assay weights. This is a part of the Product Quality control review process that is highlighted on page six of the Eudralex guide in section 1.10 “Regular periodic or rolling quality reviews of all authorised medical products, including export only products, should be conducted with the objective of verifying the consistency of the existing process, the appropriateness of current specifications for both starting materials and finished product, to highlight any trends and to identify product and process improvements. Such views should normally be conducted annually…..’
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The sites validated method of calculated the process capability is as follows:
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As shown in the data collected above, the process team are confident that the current PLENVU Dose 1 Pack produced on Line six is very capable and close to six sigma. This further highlights the need for in depth analysis and control of any improvements so that we do not negatively impact the process capability. 
These tests ensure that the products homogeneity  has not been affected by the packaging process where it is dropped from a height and screw fed into a hopper, subsequently been dosed controlled by and Auger screw into the sachet. This essentially means that the process has a very strong capability and repeatability, ensuring the product does not segregate and the patient receives a consistent dose of all components blended within the sachet. 
By increasing the speed of the sachet filling machine, the team were challenged to ensure that this would not have a negative impact and throw all qualification work done previously into question. It was initially assumed that by transporting the powder into the sachet at a higher rate, could increase the risk of segregation with increased flow rates and handling the powder at higher velocity. 
A detailed analysis of the process and how it works was undertaken and data was collected and shared with the wider team of functional experts for analysis prior to moving forward. A full list of validated machine parameter settings was taken to set the baseline of what was needed for the next steps, as shown below:
	Equipment 
	PLENVU Qualification Status

	Bossar 
	PQ: PLENVU 60ppm MOVIPREP 94ppm
IOQ: N/A
Trial: PLENVU 94ppm (Low risk to uniformity, similar formula to MOVIPREP & passed additional testing)

	Checkweigher 1
	PQ: MOVIPREP 94ppm & PLENVU 60ppm 

	Robot 1
	PQ: MOVIPREP 94ppm & PLENVU 60ppm 

	FUJI 
	PQ: MOVIPREP 94ppm & PLENVU 60ppm
No IOQ for PLENVU 80ppm

	Checkweigher 2
	PQ: PLENVU @ 60ppm & MOVIPREP @ 94ppm
IOQ: PLENVU @ 80ppm
*No speed change required 

	Cartoner
	PQ: MOVIPREP 47ppm, PLENVU 60ppm & PLENVU USA 60ppm
IOQ: PLENVU 80ppm & PLENVU USA 80ppm

	Checkweigher 3
	PQ: PLENVU 60ppm, PLENVU USA 60ppm & MOVIPREP 47ppm
IOQ: PLENVU 80ppm & PLENVU USA 60ppm

	*Flipwheel Conveyor
	PLENVU 60ppm & 80ppm, PLENVU USA 60ppm & 80ppm

	NERI
	PQ: PLENVU 60ppm, PLENVU USA 60ppm & MOVIPREP 47ppm
IOQ: PLENVU 80ppm & PLENVU USA 80ppm

	Sovereign Labeller
	All speeds up to 80ppm

	Casepacker
	Two formats – 30mm and 40mm carton with max speed set at run speed; new format to be created for PLENVU 80ppm 
IOQ: Max 85ppm

	FULL LINE 
	IOQ: PLENVU 80ppm (15 min run) Flipwheel issue – sped up
PLENVU USA 80ppm (15 min run) *Sachets not assessed


[bookmark: _Toc166955021]Benchmarking of Current Level Of Customer Complaints
Benchmarking current customer complaint levels provides a solid foundation for improvement projects. It helps in understanding where your organisation stands, identifying areas for improvement, setting realistic targets, monitoring progress, and ultimately demonstrating success (Camp, 1989). This data-driven approach ensures that improvement efforts are focused, efficient, and aligned with customer needs and expectations (Dale, 1995).
With the teams area of focus directed by the level of improvement expected by the business, we reached out to the Quality Control department to provide the last years’ worth of customer complaints data. This was decided to be an acceptable amount of time to gather the data from, due to the fact that prior to this there was a huge amount of effort put into bedding in the new MA320 cartoner and the process has stabilised significantly since. The team did not want to include previous improvement projects gains into the scope of this project, to ensure a high level of accuracy and transparency was maintained. 
This data was easily gathered by running a report within our Quality Management System, highlighting the areas within the process issues are most likely to occur. By gathering this data it allowed the team to set a baseline of understanding and demonstrates a high level of due-diligence prior to moving forward with the project (Goetsch & Davis, 2014). 
With the ultimate aim of the project being to improve the overall output, it is critical that the team understands the current defect rates found in the market, ensuring this change does not negatively effect that. If this change were to create any quality control issues, it could have the potential for product recalls and batches being destroyed, which must be avoided at all costs. 
The results are shown of this can be found below:

[bookmark: _Toc166855383]Figure 18 Customer Quality Complaints Data 2023
[bookmark: _Toc166955022]Ishikawa Diagram 
The Ishikawa diagram, also known as the fishbone diagram or cause-and-effect diagram, is widely recognised as a tool for problem-solving and root cause analysis (Slack, 2016). It provides a structured approach to brainstorming and categorising potential causes of a problem, facilitating a comprehensive understanding of contributing factors and promoting team collaboration (Oakland, 2014). Moreover, its visual nature enhances communication and facilitates knowledge sharing among team members and stakeholders (George, 2003).
During the Measure phase of this DMAIC project, the Ishikawa diagram is an essential tool used to systematically identifying potential causes of the problem at hand. Whilst further encouraging the team to collaborate and raise ideas that were not previously considered. Along with all of the other methods used, providing a strong visual representation of the problems is a very clear strategy to encourage buy into the project and made it easy to understand throughout all levels of the business (Womack & Jones, 1996). By using the Ishikawa diagram in the Measure phase it further focuses team efforts on key areas that are contributing to the problem at hand, setting a strong foundation for the Analyse phase, where the team delved deeper into these potential causes to identify the root causes of the problem  (Pyzdek & Keller, 2014). Also found in Appendix 11.
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[bookmark: _Toc166855384]Figure 19 ishikawa Diagram
[bookmark: _Toc166955023]Review Of Historic Schedule Adherence
[bookmark: _Toc166955024]Overall Equipment Effectiveness
In order to fully understand the historical and current state of production line six, the site OEE was consulted and a report was ran for the whole year of 2023. The graph below shows the weekly OEE value versus the stretch target of 47% and the trend line showing the OEE is slowly increasing as the year goes on:[bookmark: _Toc166855385]Figure 20 2023 OEE

OEE (Overall Equipment Effectiveness) is a “best practices” metric that identifies the percentage of planned production time that is truly productive. An OEE score of 100% represents perfect production: manufacturing only good parts, as fast as possible, with no downtime.
OEE is useful as both a benchmark and a baseline:
· As a benchmark, OEE can be used to compare the performance of a given production asset to industry standards, to similar in-house assets, or to results for different shifts working on the same asset.
· As a baseline, OEE can be used to track progress over time in eliminating waste from a given production asset.
OEE Sachet counter:
On each production line a counter sensor have been installed on the sachet filling machine.  Whenever a sachet is placed onto the transfer belt this is then counted as a good sachet.
5 OEE Categories of time usage:
P:  Production.
If Production is recorded for the time usage of the machine, the machine is operating and produces products (irrespective of the quality and the speed).  Therefore, a machine the ‘runs’ while nothing is being produced, has stopped according to the definition of the OEE measurement.
I:  Idle.
If Idle is recorded for the time usage of the machine, the machine is not producing.  This means ‘that nothing is coming out of the machine’, because the machine is waiting for something, such as works order changes, reworking, re-inspections etc.
F:  Failure.
Failure is recorded as the time usage of the machine, when the machine is not manufacturing products due to a machine related technical problem.
R:  Line Restraint.
A special category of idle time or waiting occurs when supply of raw materials, packaging components or the transport of products is not taking place.
U:  Unscheduled.
If Unscheduled is recorded, the machine is not producing because no production was planned for reasons beyond the influence of the production teams (e.g. clean down, PPM, Meeting / Briefing etc.).
Unscheduled Example:
If a machine is not running for 200 minutes during a shift of 480 minutes because personnel has not been scheduled to work deliberately (for instance, during Christmas Eve), the OEE is calculated based on a loading time of 280 (= 480 – 200) minutes.
The Formulas:
As described in World Class OEE, the OEE calculation is based on the three OEE Factors;  Availability, Performance and Quality.  Here’s how each of these factors are calculated.
Availability:
Availability takes into account ‘Down Time Loss’, and is calculated as:	Availability = Operating Time / Planned Production Time
Performance:
Performance takes into account ‘Speed Loss’, and is calculated as:	Performance = Ideal Cycle Time / (Operating Time / Total Pieces)
Ideal Cycle Time is the minimum cycle time that your process can be expected to achieve in optimal circumstances.  It is sometimes called ‘Design Cycle Time’, ‘Theoretical Cycle Time’ or ‘Nameplate Capacity’.
Since ‘Run Rate’ is the reciprocal of Cycle Time, Performance can also be calculated as:	Performance = (Total Pieces / Operating Time) / Ideal Run Rate
Performance is capped at 100%, to ensure that if an error is made in specifying the ‘Ideal Cycle Time’ or ‘Ideal Run Rate’ the effect on OEE will be limited.
Quality:
Quality takes into account ‘Quality Loss’, and is calculated as:     Quality = Good Pieces / Total Pieces
OEE:
OEE takes into account all three OEE Factors, and is calculated as:       OEE = Availability x Performance x Quality
[bookmark: _Toc166955025]Schedule Adherence
Alongside an in depth review of the OEE, a weekly report in run by William Davies as a part of the Line 6 Improvement group to report back the production lines performance against the predicted schedules which is based on theoretical line capacity and output. A full graph of the 2023 output against schedule was created (as shown below):[bookmark: _Toc166855386]Figure 21 2023 Schedule Adherence

In order to achieve 2023 target the weekly output on Production Line 6 must meet or exceed 178,000 packs per week. 
[bookmark: _Toc166955026]Measure Phase RACI & Change Management Challenges Faced 

[bookmark: _Toc166855387]Table 8 Measure RACI
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At the end of the Measure phase the team took time to reflect on their experiences and learnings to take lessons learned forward into the Analyse phase.
[bookmark: _Toc166955027]What Went Well…
On reflection of the Measure phase of the project, there were several key factors that went well, these include:
1. Overall Data Collection / Availability – as a whole, there was a large amount of data available which was very easily accessible to the team and shows that the company has a strong data collection and analysis strategy. This is due to the fact that the pharmaceutical industry is heavily regulated and must maintain good levels of data collection and traceability of the product. 
2. Team collaboration – there were many times throughout this phase of the project where the team worked well together to collect the necessary data required to move onto the analyse phase of the project. 
3. Production Staff Surveys – as a whole the staff seemed engaged and happy to give their feedback constructively. 
[bookmark: _Toc166955028]Even Better If…
Although this phase of the project also went well, there were some issues that had to be overcome and would’ve been approached differently if they team were to repeat them, these include:
1. All production staff were captured with the surveys – due to the four shift pattern, it meant that some members of staff were missed in the survey across the shifts. If the team were to repeat this, they would allocate a longer timeframe for this data collection activity to ensure all parties were captured. 
2. Incentivise staff member attendance – during other projects, staff members have been given cakes and other treats which incentivise them to attend non-compulsory meetings. The team did not do this and believe this would’ve increased attendance. 





[bookmark: _Toc166955029]Analyse Phase 	
From the thorough data collection activities conducted by the cross-functional team, a huge amount of information was generated in order to be correctly analysed. Driven by the data collection plan, the overall results of the problem analysis were as follows.
[bookmark: _Toc166955030]Analysis Process Mapping / People Flow Diagram 
Process mapping is not a one-time activity, but a foundation for continuous improvement. It sets the stage for ongoing monitoring, measurement, and optimisation of the process. As improvements are implemented, process maps serve as reference points for evaluating the impact of changes (Linderman, 2003). Process mapping facilitates a systematic approach to root cause analysis. When an issue or problem is identified in the Measure phase, process maps serve as a foundation for understanding why the problem occurs. It helps project teams to dig deeper into the process, identify contributing factors, and trace back to the root causes (Bicheno & Holweg, 2009).
From reviewing the analysis conducted on Line 6 packing order changes, the following conclusions were made:
1. The overall process has scope to be heavily reduced in time.
2. Operators are not well organised.
3. There are no defined roles within their section.
4. There is no defined leader across the shifts who controls the packing order changes.
5. There is a lack of knowledge and experience of all roles required.
6. Organisation of people and tasks is required immediately. 
[bookmark: _Toc166955031]Analysis of Voice Of Production (Production Staff Surveys) Feedback
From reviewing all of the production staff surveys, there were five clear areas that stood out to the team. It was decided that from the anonymous survey feedback a 30 minute line side meeting would take place to further understand and delve deeper into the five most talked about issues that lower team moral and are the biggest frustrations. Alongside the quick-wins that were able to be implemented, these three key topic areas are:
[bookmark: _Toc166955032]The OEE Target Is Not Achievable Or Realistic 
All line runners and operators across each of the four shifts fed back to the data collection team that it is extremely demoralising when they work very hard for 12 hours each shift and no matter how well they perform, the target OEE of 47% average over a 1 week period is very difficult and almost never achieved. High production targets often come with increased pressure to perform. This can create a stressful work environment where employees feel constantly under pressure to meet demands. Chronic stress can lead to burnout, decreased job satisfaction, and even physical and mental health issues (Schaufeli & Taris, 2014). If the targets are so high that they seem unattainable, employees may develop a fear of failure (Amabile, 2002). This fear can severely impact productivity and innovation negatively, as employees become more focused on avoiding mistakes rather than taking risks to improve processes or try new ideas (Edmondson, 2002). When the emphasis is solely on meeting production targets, there’s a risk that quality may suffer (Dale, 2015). Employees might cut corners or rush through tasks to meet the numbers, leading to lower-quality products or services (Deming, 1986).This can ultimately harm the company’s reputation and customer satisfaction. This is seen often when looking at the right first time percentage of production documentation and the number of mistakes that have occurred online in the last year, as shown below:

[bookmark: _Toc166855388]Figure 23 Right First Time Data
Excessively high targets can foster a cutthroat and competitive environment among employees. Instead of collaborating and supporting each other, employees may resort to undermining or sabotaging each other’s efforts in a bid to meet their individual targets (Fisher, 2014). This can also been seen from shift to shift within Line 6 and is not good and very difficult to manage. 
All of these factors combined can contribute to higher turnover rates (Tett & Burnett, 2003). Employees who feel overwhelmed, unappreciated, and stressed are more likely to seek opportunities elsewhere, leading to a loss of skilled and experienced workers. With a 60% agency workforce it is very hard to find and retain good staff, in combination with these unrealistic targets, often times the time for training is overlooked in order to maintain output and this has been found to be very counterproductive. 
In contrast, setting realistic and challenging but achievable production targets can boost morale and motivation (Locke & Latham, 2002). Employees feel a sense of accomplishment when they meet their goals, leading to increased job satisfaction, engagement, and overall productivity (Stajkovic & Luthans, 1998).
[bookmark: _Toc166955033]Changeovers between Line Variants hugely impact the performance 
From the feedback received, the production line runners showed the team their weeks schedule. This showed very small runs of different variations and multiple changeovers within the week. When talking specifically around continuous motion cartoners, they are pieces of equipment that once set up and fine-tuned, will run all day without stopping (so long as there are no major jams and the packaging components are consistent). The staff have found that by making multiple changeovers throughout the week, they are constantly attempting to ramp up the machine and settle it down into running by making several mechanical adjustments to find the ‘sweet spot.’ Due to the fact that the production planning department are not directly impacted by this, they do not understand the effects swapping and changing of the schedules have on the production facility. 

Alongside this, material variation between different products/markets and how it behaves has a huge impact on the way in which the line runs, specifically the cartons and leaflets used. With no mechanical adjustment and a country change, it is very common to have huge ramp up issues by changing the packaging materials that are to the same specification but could have been produced on a different date or even from a different machine within our suppliers. This then means that the maintenance department will have to make mechanical adjustments to compensate for this variation, causing further downtime which negatively impacts output. An example of this was found when reviewing the OEE data after the workshop and can be found below:






Before Country Change:
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[bookmark: _Toc166855390]Figure 24 Before Country Change OEE
 
After Country Change:
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[bookmark: _Toc166855392]Figure 25 After Country Change OEE
 
By showing the planning department this result the team were able to have a positive discussion around the potential of making changes to have longer campaign runs with no changeovers to allow the machine to bed in and this has the potential to massively reduce issues. 
[bookmark: _Toc166955034]High Turn-Over Of Staff With No Fixed Teams 
One common feedback when speaking to line runners specifically, was that they struggle to maintain continuity of staff on the lines and they would much prefer to have dedicated teams on the line. This was down to several reasons:
1. As touched on previously, there is a majority percentage of agency staff within packaging, meaning that there is often a very high likelihood of having new staff online every shift. This takes up at least one other persons day training and guiding the new member of staff, meaning that they cannot perform their roles properly. By doing this it takes the working number of staff down from seven to five, which often puts strain on operators who are trying to pick-up the shortfall. 
2. During changeovers, cleans and periodic activities the line runners struggle to delegate tasks and know what their day on the days strengths and weaknesses are. This often means that they cannot achieve their target times due to confusion and lack of experience.
3. By constantly rotating staff it does not allow them to settle into the process and eliminates the ability to build strong working relationships between one another, this reduces productivity and effectiveness. 
4. The lack of stability makes staff members feel uneasy to speak up and have low confidence levels of the process, meaning they are reliant on technical support to overcome small issues. 
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[bookmark: _Toc166955035]Review and Analysis Of Completed Change Control Functional Impact Assessments
From the detailed functional impact assessments completed, a summary of all of the information was generated by William Davies and provided to the team, this can be found below and itemises all of the different departments requirements that must be taken into consideration for this change to be successful. 
Technical:
Dwell CAM settings will need to be revisited with speed increase. Temperature settings are good as they are. A trial batch of PLENVU Dose 1 has been performed under GTM.P.20.032, where the sachet filler and “overwrapper” were set to 94 sachets per minute. This trial demonstrated appropriate ion homogeneity from both filling heads. Despite one T2 failure observed on one sachet during trial, weight control was also deemed to be appropriate. This point needs to be risk assessed to determine whether a trial is required to assess ion homogeneity at a speed of 72 sachets per minute. Trial GTM.P.20.032 has demonstrated that sachet print at a speed of 94 sachets per minute was acceptable. A new recipe is required to be created for the “Casepacker” for PLENVU at 72 cartons per minute. Determine if this requires an OQ. Trial, OQ, or monitoring to assess the performance of the Bolini labeller at 72 cartons per minute. PQ of whole line to include increased IPC sachet checks to assess sachet print, seal integrity, sachet weights, quality of overwrapped pouches and quality of finished cartons to British Standards. Increase QC testing to be determined. Function check forms to be updated. If IPC frequency is changing, IPC PJC pages to be updated. This may have an impact to partner markets as they will require approval prior to use. Routine QC batch release sampling and testing will be satisfactory as previously demonstrated in GTM.P.20.032 speed increase does not impact the homogeneity. Also routine batch release uniformity is challenged across the batch.
Regulatory:
No impact.
QA/QP:
Ensure all components are capable of running at 72ppm. Complete Line qualification at this speed. 
Update Function check sheets to reflect the change will happen on all markets except Italy and the 60ppm programs are to be used when Italy is running.
Manufacturing:
No issues to providing bulk.
Packing:
Minor changes to IPC frequency, QC sampling plans based on increased output. Trials have already been completed on all parts of the line to demonstrate machine capability and sachet integrity, this change will now look to fully qualify the line to run at speeds of up to 72 sachets per minute for PLENVU, currently the front end of the line up to the cartoner runs at 94 sachets per minute for MOVIPREP.
Hengoed:
The Hengoed site supports the request to increase the operational speed for line 6 when producing PLENVU dose 1, this will ensure that we can meet the demands of our patients to supply this product. The equipment to be increased in speed has already demonstrated capability to do so therefore lowering the risk. 
QC:
No Impact
Supply Chain:
Update to planning rates in short term excel plans, mid term MS project plans and long term excel demand / capacity plans
Validation:
A Risk Assessment is to be generated to assess the impact to each system of the packing line and identify existing documentation that may be leveraged to support the introduction of this change. The Risk Assessment should also identify Production documentation may require updating (PJCs, Function Check Sheets, etc.) and whether more frequent PPM will be required.
An IO Qualification, guided by the risk assessment, is to be generated to create or edit recipes/pre-sets for each system where required and verify each system can operate satisfactorily at the proposed speed.
Consideration is to be given to performing a full line Performance Qualification using non-commercial material. This may be combined with IO testing to create a single IOP Protocol.
A Process Validation exercise will be generated to  validate the change in filler speed (a Critical Process Parameter) and will demonstrate that the change does not impact PLENVU Critical Quality Attributes. The sampling plan and the number of batches is to be documented and justified in the Process Validation protocol.
Change has no impact on any documentation in the functional area. No training is required in the functional area. No computerised systems are impacted.
At the conclusion of Process Validation activities, a review is to be performed of the PLENVU Dose 1 Process Risk Assessment. If any additional risks have been identified or additional controls have been implemented on Line 6 during the project, the Risk Assessment is to be updated.
A report to be generated to summarise the process validation results and equipment qualification.
Engineering:
No impact.
Warehouse:
Any trials/validation requirements should be communicated to the planning team and include any impacts on commercial production i.e. line time, delays to release of product.
Post implementation, planning would need any revised production rates including any phasing
CMO/Partners:
Norgine is responsible for ensuring manufacturing and packing processes conducted by Norgine are validation. There is no requirement for partners to approve the change outlined in this CR. As regulatory have already notified partners of this change any actions identified or requested will be managed under the actions already created.
By analysing each departments feedback and creating these summary, it provided a clear action plan needed to complete the change and to ensure all actions were fully compliant and within the governing bodies guidelines. 
[bookmark: _Toc166955036]Ishikawa Diagram
By reviewing and analysing the Ishikawa diagram produced from the workshop it was clear to see that there are common themes that keep occurring throughout our data collection activities. The common denominator throughout is around the equipment not being optimised and underutilised at present. The reason behind these is:
[bookmark: _Toc166955037]Week Validation & Testing Strategy During Installation & Commissioning 
When reviewing all of the points made across the Ishikawa, it is evident that there is one common denominator through and that is that New Product Introduction process has been weak throughout the installation of each individual piece of equipment that has been added to production line six. Particularly when looking at the Marchesini MA320 continuous motion cartoner and the reasons linked to that which have previously been explored. 
[bookmark: _Toc166955038]OEE Information Is not accurate 
Due to poor management of the production line and the lack of OEE integration, the OEE is linked to the sachet filling machine. Once the sachet filling machine stops, it is down to the line runner to input data. Due to this, it is very difficult to truly measure the accurate downtime online and to quantify levels of improvement through OEE. It has been found from anonymous surveys that often times operators will input a line stoppage of their choice if they miss what has actually happened online, by doing this it can easily lead to targeting the wrong potential top hitters on the downtime Paretos. From this, the action was taken to brief all operators online that accurate data is mandatory and anyone who was found not to be doing this would be disciplined. 
OEE (Overall Equipment Effectiveness) provides insights into how well equipment is performing relative to its maximum potential (Nakajima, 1988). Accurate measurement allows businesses to identify areas for improvement and track progress over time (Hanssens et al., 2007). By accurately assessing OEE, manufacturers can identify bottlenecks, downtime, and inefficiencies in their production processes (McManus et al., 1997). This information enables them to allocate resources effectively, improve production scheduling, and reduce waste (Breyfogle, 2003). In today's competitive market, companies must strive for operational excellence to stay ahead (Slack et al., 2016). Accurate OEE measurement allows manufacturers to benchmark their performance against industry standards and competitors, helping them identify opportunities for improvement and maintain a competitive edge (Schroeder et al., 2008).
[bookmark: _Toc166955039]Equipment Is Underutilised 
From benchmarking against the sachet filling machines capability of producing 94 sachets per minute when running MOVIPREP, it further validated the teams concerns that the PLENVU process was running too slow and not utilising the equipment capacity. With the majority of the major components validated to run at 80 packs per minute, this further confirmed to the team that there is definitely scope for increase. 

In industries with tight competition, companies that fail to optimise their production equipment risk falling behind competitors who are more efficient and productive (Porter, 1985). Underutilised equipment can result in higher production costs, which may translate into less competitive pricing or lower profit margins compared to rivals (Goldratt, 1990). Production equipment represents a significant investment for companies. When equipment is underutilised, it means that the return on investment (ROI) is lower than expected (Plossl & Robinson, 1996). Companies incur fixed costs associated with equipment ownership, such as depreciation, maintenance, and overhead, regardless of whether the equipment is actively used (Krajewski et al., 2013). Underutilisation leads to inefficiencies and increases the cost per unit of production (Schroeder et al., 2013).
[bookmark: _Toc166955040]Analysis Of GTM Feasibility Trials 
From the Technical Tril generated by William Davies, the following steps were to be undertaken in order to verify the sealing jaw and machine speed parameters at the potential increased speed of 72 packs per minute. 
Once the line was setup to run PLENVU at 72 sachets per minute, the sealing jaw temperatures will be assessed. The current validated sealing jaw temperature for PLENVU at 60 sachets per minute is 190°C for all seals, with a tolerance of ± 10°C. utilising this temperature 100 unfilled sachets were manufactured per filling head at 180°C, 190°C and 200°C. Sampling 10 sachets at start middle and end from each filling head. Once produced they were then subjected to a sachet seal integrity test (SOP-0763) Appendix 12, appearance of seal (SOP-0746) Appendix 13 and a peel test (WI-1216) Appendix 14. With all results logged into the results tables generated and shown in the report. 

From the testing the Dwell CAM was also scrutinised with the hopes that it could be removed due to the increase in speed. The current CAM settings were established by conducting the following calculations: 
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After the initial samples at the variable temperatures were collected and assessed, a further 100 unfilled sachets were manufactured per filling head with the dwell CAM off. With the natural decrease in the dwell time linked to the speed increase. Proving this at the set point a further 100 sachets per filling head were produced at the ±10°C temperature, also proving to be very good. This tests ensured that the seals were good throughout all temperature tolerances. 
[bookmark: _Toc166855394]Table 9 Feasibility Results
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The overall outcome of the trail was, in order to run PLENVU at a defined speed of 72 sachets per minute (20% output increase) a new set of parameters taken from the MOVIPREP program were established  (as shown below) with the Dwell CAM off. From calculations undertaken, the reason why the Dwell CAM made no difference at this increased speed is due to the fact that it was only engaged for 300° out of its full range of motion. This equates to a negligible amount of time, by demonstrating this the team were able to simplify the process with the plan of removing the mechanism once fully implemented and validated. 
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[bookmark: _Toc166955041]Analysis Of Process Capability 
A review of last years PLENVU  process capability data between 1st October 2022 – 30th September 2023. Product capability was assessed for In Process Control Weights and active content. 
When reviewing the Minitab results, all-but-two of the 2023 capability results were shown to either improve or maintain the same capability classification against the 2022 results. This was the Potassium and Chloride Ions of the Dose 1 product which reduced from 2.18 (Six Sigma) to 1.93 (4/5 Sigma) and 2.50 (Six Sigma) to 1.58 (4/5 Sigma), respectively. However, values remain comparable to previous years and demonstrates that the process remains in control.
PLENVU process capability review for the last year has demonstrated that the process is in control and no further action is required. This allows the team to set a bench mark against to ensure that there is no negative effect on the product homogeneity or efficacy as a result of any speed changes made on the line. 
[bookmark: _Toc166955042]Production Control Charts 
In order to fully understand the current state of the production line, the team ran reports of average OEE for each week of 2023 and the lines output against budgeted figures (Target). From calculations made, it shows that the production lines average OEE for the year was 35.99%, over 4% less than the target to meet the schedule and over 11% less than the stretch target which the business has previously established its potential to be at. 
When studying the graph it is clear to see that there is a lack of stability within the process due to the nature of how it manufactures and packs the product and all of the different variables the materials within the process can bring. Although the trend line did have a positive gradient, showing some benefits, it was evident to the team that there has been a struggle to achieve consistency and continuity against targets. 
Then when comparing the OEE to the line output in packs, it is clear that there was a direct correlation between performance and output, which is what should be the case. This gave the team confidence in their ability to positively impact the production line by increasing its capacity and run rate, showing that the targets set are definitely achievable with the potential of an extra 20% output from the line. 
[bookmark: _Toc166955043]Analysis Of Baseline Customer Complaints Benchmarking 
The first item to bare in mind when undertaking the analysis of customer complaints is that often times, customer market will reject the full quantity of product they receive even in the event of one defect being found. Due to the fact that the Pharmaceutical industry is so highly recommended and quality standards are maintained to the highest level, customers are within their right to return all stock associated with even one defect product and this would then go on to be replaced. On this basis, the actual number of defect product is likely to be skewed and misleading, but due to the lack of detail provided in these complaints, this was all the team has to go from. 
Focussing on the top loss (defect) that is caused from the line 6 process from the Pareto produced it is clear that there has been some historical issues with the continuous motion cartoner, causing, open flaps, packs missing and glue issues. This strongly supports the initial evidence gathered that the Installation and commissioning strategy for this was weak and caused issues to be brought forward into commercial production. As a part of the HPPP initiative we have has Senior Engineers looking into this and implementing positive corrective actions which have shown good initial results in solving these issues. However, this has further emphasised the importance of a strong re-qualification strategy and stringent testing that is required when completing the validation trials required to officially increase the speed of the production. It has highlighted to the team that the cartoner needs to be closely monitored and increased levels of sampling are required during this phase to ensure that it is not making the problem worse than the levels currently being seen. 

It has also highlights that there is a 2.5% defect rate when conducting the following calculation:




Whilst this is an extremely low defect rate from a customer complaint perspective, it is important to note that there was a significant quantity of issues found whereby the issues were inherited from our material suppliers and had not been picked up on line 6, further supporting the previous facts that the operators are rushed and the targets are unachievable, therefore compromising the quality and attention to detail within their roles as previously touched on. This data is also not representative of the in process scrap generated. 
[bookmark: _Toc166955044]RCA – 5 Why Exercise – Line running too slow 
It was decided by the team to gather a cross-functional team to conduct a further root cause analysis on the problem at hand to sanity check that the actions being discussed were still going to address the issues at hand and further validate their ideas prior to moving into the Implementation phase of the project. This approach aligns with best practices in project management, particularly in Six Sigma and Lean methodologies, where cross-functional teams are often utilised to ensure comprehensive problem-solving and decision-making (Pyzdek & Keller, 2014). By involving members from different departments or areas of expertise, organisations can leverage diverse perspectives and knowledge to identify root causes more effectively and develop robust solutions (Breyfogle, 2003).
Moreover, conducting a further root cause analysis helps validate the proposed actions and ensure alignment with the project's objectives and desired outcomes (Goetsch & Davis, 2014). By subjecting ideas to scrutiny and validation from a cross-functional team, organisations can mitigate the risk of implementing ineffective or incomplete solutions (Deming, 1986). This collaborative approach fosters transparency, accountability, and consensus-building among team members, enhancing the likelihood of successful implementation (Slack, 2016).
The exercise undertaken can be found below (and in Appendix 15):
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[bookmark: _Toc166855396]Figure 29 RCA
When analysis the final Root cause analysis exercise it was clear to the team that re-qualification of the full production was line required now that the majority of systemic equipment issues have been ironed out from the poor initial qualification. This would give a true reflection of the equipment capabilities allowing the team to provide the uplift in output that the business requires. 
[bookmark: _Toc166955045]Analyse Phase RACI & Change Management Challenges faced 

[bookmark: _Toc166855397]Table 11 Analyse RACI
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[bookmark: _Hlk165138529]At the end of the Analyse phase the team took time to reflect on their experiences and learnings to take lessons learned forward into the Implementation phase.
[bookmark: _Toc166955046]What Went Well…
Overall, the team were very happy with the analysis of the problem at hand and the overall Line 6 process, the main areas that went particularly well were:
1. Team collaboration – throughout this phase of the project the team were very receptive and open to requests to find some more data to bridge the gaps found within the analysis process. 
2. Critical data driven approach – often times, if people are directly linked to the process, emotions can get involved. However, William engaged the team to approach this phase of the project with a critical mindset and base everything from data and not personal opinion. 
3. Successfully trials – the success of completing the GTM trial was a huge uplift for the team giving affirmation of the projects course to success and further spurring them on and maintaining motivation levels. 
[bookmark: _Toc166955047]Even Better If…
Although there were many positives to take away from the phase of the project, there were some issues that could be approached better in future, these include:
1. Trial time management – it was extremely difficult to manage the time allocation for the trial due to the high demand online. From a learning point of view, the time will always utilise the 4 hours within the schedule for CI activities moving forward and not eat into critical production time. 
2. Better management of QMS change system – there was a long delay period whereby functional impact assessment notifications were not auto-generated by the QMS system. This delayed functional impact assessment completion by 1 week and in future a follow up email and close management of this would be applied by the change owner. 











[bookmark: _Toc166955048]Improve Phase 
As shown in the name of this phase, at this point in the project, the team were ready to make the improvements highlighted from the previous steps. 
From the detailed Analysis phase of this DMAIC project the team were confident of the root cause that explains why the Line 6 PLENVU process is running slower than its capability. From all works completed to the point, an implementation plan was generated to ensure full compliance with all rules and regulations, ensuring that this change poses no risk to Product Quality or Patient Safety. 
The following areas outline how the improvement implementation phase was undertaken. 
[bookmark: _Toc166955049]Initial Feasibility Trial 
To further increase confidence levels prior to moving into the official change implementation, a full line feasibility trial was undertaken in order to prove out the concept and highlight any snagging issues needed addressing. 
This trial consisted of the following steps:
1. Requesting and being granted access for a 6 hours trial slot on production Line 6 between commercial production. 
2. Completing material request forms for enough material to be provided for a full 1 hour trail run.
3. Briefing operators and Maintenance engineers on the trial.
4. Uploading trial presets into all pieces of equipment that form the production line. 
5. Running a 1 hour trial whereby all pieces of equipment were monitored by individuals to ensure no issues were occurring (outside of the normal stoppages). 
6. Highlighting and making minor adjustments where required and noting down these parameter changes. 
7. Detailed inspection of all completed packs to ensure no defects got through the process controls.
8. Due to the fact that the product was produced outside of the equipment’s validated settings, all product generated was destroyed.
9. Reverting all parameters back to their validated settings. 
There were some minor ramp up issues observed prior to starting the 1 hour continuous run, but these were promptly addressed by some minor settings alteration completed by the engineering team. After the machines had bedded in a 1 hour complete run was successfully completed. This trial gave the team a big confidence boost and validated their thoughts. 
[bookmark: _Toc166955050]Complete Change Risk Assessment
Driven by the actions required from the Change Control, a Norgine Quality risk assessment was mandatory prior to any change actions being implemented. William Davies pulled together a cross-functional team of subject matter experts to conduct an FMEA on the change in process, 26 individual areas where highlighted for risk assessment, with all points mitigated to Low / Medium risks. 
As shown in Appendix 16
By completing this Risk Assessment prior to any physical implementation works, it allowed the team to highlight focus areas where work streams are driven from in order to successfully manage the change implementation. These risks then led to action items being created and identified the qualification strategy that was best suited to this particular change. This strategic approach aligns with industry best practices in change management, where conducting risk assessments before implementing changes helps organizations anticipate potential obstacles and proactively address them (Hiatt & Creasey, 2012). By identifying risks early in the process, teams can develop mitigation strategies and contingency plans to minimize the impact of unforeseen events and ensure smoother implementation (Chapman & Ward, 2003).
Furthermore, risk assessments serve as a crucial step in decision-making, helping teams prioritise actions and allocate resources effectively (Hillson & Murray-Webster, 2017). By systematically evaluating risks associated with the change, teams can tailor their qualification strategy to address specific challenges and requirements, enhancing the likelihood of successful implementation (Harrison, 2014). This proactive approach reduces the likelihood of costly delays, rework, or failures, ultimately supporting the organisations objectives and maximising return on investment (Kerzner, 2017).

[bookmark: _Toc166955051]Pre-liminary Qualification Of Individual Pieces Of Equipment 
It was highlighted through the functional impact assessments that the Paramount Fuji Flow wrapper which combines all three doses together in an overwrapped pouch, was introduced after the installation of the MA320 cartoner. The problem raised with this, is that all historical speed trials were completed utilising the old flow wrapper, and the capability of the new flow wrapper was queried by the validation team. 
There was an initial attempt to leverage the data gathered by the same piece of equipment running at higher speeds for the MOVIPREP product which also runs down Production Line 6. Due to the fact that the product do have some minor differences (The laminate used and configuration of the packs) these initial efforts were rejected and the team accepted that the equipment needed to be requalified to validate the new speed (with confidence levels being high from the initial trial).
From meetings with the Validation and Quality Assurance departments, an action item to perform an Installation, Operation Qualification document was agreed. William Davies generated the qualification document, which then was circulated for review and pre-approval, before permission was granted to access the line and perform this qualification activity (on non-commercial product). By conducting the OQ, pharmaceutical companies can demonstrate compliance with regulations, assure product quality, manage risks, and optimise processes for reliable and consistent manufacturing operations. This was defined as a critical point to comply with the Good Manufacturing Practices guide and the Federal Drug Agency. 
By executing the protocol generated, all critical machine functions were challenged at the new speed ensuring there were no adverse effects on the machine ability to perform under normal operating conditions. A new stand alone preset was generated for the new machine speed and saved onto the Machines HMI screen for future use.
Once the trials were successfully completed, the detailed document was fully populated with all of the required information, showing the tests undertaken and their results. This was then circulated for review and final approval by the functional area experts for use in commercial production. 
[bookmark: _Toc166955052]Update Existing Process Failure Mode Effect Analysis 
Driven by the change risk assessment conducted by the team, the full process risk assessment was reviewed and updated where applicable. 
Driven by regulations and legislations that control the Pharmaceutical industry, this is an essential step to cover the following points:
1. Identify New Risks - Changes in processes, equipment, personnel, or external factors can introduce new risks. Regularly reviewing risk assessments allows for the identification of these new risks that may have arisen due to the change.

2. Assess Risk Impact - Changes can impact existing risks, either increasing or decreasing their severity or likelihood. Updating risk assessments ensures that the impact of changes on existing risks is evaluated and managed appropriately.
3. Compliance with Regulations - Regulatory bodies often require regular risk assessments as part of compliance. Ensuring that risk assessments are up to date helps in meeting regulatory requirements and demonstrating compliance.
4. Enhance Safety - Safety of personnel, products, and the environment is paramount. Regularly reviewing risk assessments ensures that safety measures are in place to prevent accidents or incidents.
5. Maintain Operational Efficiency - Updated risk assessments can help in maintaining operational efficiency. By identifying and mitigating risks, disruptions to operations can be minimized.
Although very minor changes were made, it was an essential task to keep this update to ensure it reflects the process moving forward. 
[bookmark: _Toc166955053]Updating Standard Operating Procedures (SOP) & Controlled Documentation 

In pharmaceutical manufacturing, there are several regulations and guidelines that specify the documentation requirements to ensure quality, safety, and efficacy of drugs. These regulations are put in place by regulatory agencies such as the U.S. Food and Drug Administration (FDA), the European Medicines Agency (EMA), and others around the world. GMP regulations provide a system of standards for ensuring that products are consistently produced and controlled according to quality standards (FDA, 2018). Documentation requirements under GMP include Standard Operating Procedures (SOPs), batch records, master production records, specifications for raw materials and finished products, equipment maintenance records, and more (EMA, 2015).
The importance of documentation in pharmaceutical manufacturing cannot be overstated. Comprehensive documentation serves as evidence that processes are conducted in compliance with regulatory requirements and industry standards (Khan, 2014). It provides a transparent record of manufacturing activities, facilitating traceability and accountability throughout the production process (Allen, 2010). Moreover, documentation serves as a vital tool for quality control, allowing manufacturers to identify deviations, track changes, and implement corrective actions promptly (Breyfogle, 2003).
Failure to adhere to documentation requirements can result in serious consequences, including regulatory non-compliance, product recalls, and compromised patient safety (Ghazanfari, 2019). Therefore, pharmaceutical companies must prioritise robust documentation practices to ensure the quality, safety, and efficacy of their products, as well as compliance with regulatory requirements.

In order to maintain full compliance and ensure the change was undertaken following the correct steps, all SOPs and controlled documentation (Work Instructions / Packing Job Card) must be updated and be live, approved and effective within the QMS documentation system prior to any commercial product that is impacted by the change. 
As a result of the functional impact assessments, the team were able to update all associated documentation such as:
1. Packing Job Card (Appendix 17)
2. Work Instructions (Appendix 18) 
3. Changeover Documentation (19)
These are essential prior to moving into any formal training and qualification as this is seen as a mandatory prerequisite to these activities. 
[bookmark: _Toc166955054]Training 
When making any operational change, it is an essential step to train all affected parties in the differences they will start to see in the process (Phillips & Phillips, 2016). From a functionality and operations perspective, there are very few procedural changes with increasing the speed of the production line. However, all operators were made fully aware of the change, and a regular feedback loop was maintained, ensuring they felt supported. This approach aligns with best practices in change management, where effective communication and training are critical for successful implementation (Hiatt & Creasey, 2012).
Training plays a crucial role in preparing employees for changes in processes or procedures (Biech, 2011). It helps employees understand the rationale behind the change, familiarises them with new tools or technologies, and equips them with the skills needed to perform their tasks effectively in the new environment (Kerzner, 2017). Moreover, training fosters employee engagement and buy-in, as employees feel valued and empowered when provided with the necessary knowledge and support to adapt to change (Allen, 2010).

The main piece of training undertaken by the team was driven by the creation of multiple presets/programs for the PLENVU product. Due to historical issues experienced with the Bollini Label applicator required for the Italian Market, an executive decision was made to leave this particular market run at the original speed to not increase ethe running issues which are inherent to the speed of application. This then meant that the maintenance technicians required training in changing over the machine speed on the HMI’s to reflect the country they were running at the time. 
This training was a very simple 10 minute walk through on the lines of how to change the HMI parameters over to the other program and allowing the technicians from each shift to practice under supervision until they were confident in this task. 
[bookmark: _Toc166955055]Final Qualification 
With high confidence levels going into the final qualification, it was deemed acceptable by senior management that this qualification testing could be performed on a commercial batch. The rational behind this was that due to the robust levels of feasibility and pre-testing undertaken, the teams confidence levels were very high moving into the qualification and critical Sachet filling machine parameters that were previously validated, did not require any adjustment to support the new line speed (Dosing Auger Speeds). 
Under normal circumstances, 2 levels of qualification would be undertaken before final sign off:
1. Installation/Operation Qualification – this would mean that the full line would be challenge tested over a period of running time and the performance measured.
2. Process Validation – after the IOQ, a full batch would be run under normal operating conditions and the product would be tested using the batch release rational prior to moving into commercial production. These test results would be critical and would govern the change being accepted commercially.
Due to the fact that the is such high demand on the line and the speed of which this change needed to be implemented, the team were able to combine these 2 steps into a robust Installation, Operation and Process Qualification document (IOP) protocol on a commercial batch. As shown in Appendix 20 this document was executed by the team whereby a specific campaign of PLENVU was selected, meaning that the first batch would be critically monitored and tested by the change team. This batch took place during a week day where the protocol was executed on the first PLENVU Germany batch of the campaign and the decision was taken to run at risk on all remaining batches until the batch release testing results were generated and reviewed by the sites Qualified Person. 
[bookmark: _Toc166955056]Product Quality Control Testing 
Due to the urgency of this additional capacity and the demand for product to be released to the market, this testing process was expedited by the laboratories at our French site and the results were fed back to the QP, enabling him to release all batches produced at the new speed from quarantine to the markets for commercial distribution. Critical sample points throughout the batch were taken as In Process Checks to verify the quality of the product produced, they were then subjected to the following tests:
Identity Testing - This ensures that the ingredients listed on the label are present in the correct amounts. This may involve various analytical techniques such as chromatography or spectroscopy.
Purity Testing - Verifies that the product is free from impurities, including other chemicals or contaminants. High-performance liquid chromatography (HPLC) is often used for this purpose.
Potency Testing - Determines the concentration of the active ingredients to ensure it meets the required strength. This is crucial for ensuring the medication will be effective.
Dissolution Testing - This test is particularly important for oral medications like Plenvu. It assesses how quickly the active ingredients dissolve in simulated intestinal fluids. This ensures the drug will be absorbed properly by the body.
Microbiological Testing - Ensures that the product is free from harmful microorganisms such as bacteria, yeast, and Mold. Contamination in these products can be very dangerous, especially for drugs that are administered orally.
Stability Testing - This test evaluates how the product performs over time under various conditions, including temperature and humidity. It helps determine the shelf life of the medication.
Appearance Inspection - Visual inspection of the product to ensure it meets certain standards regarding colour, consistency, and overall appearance.
At this stage of the project there was huge pressure on the test results as the value of product that could potentially be negatively impacted was growing by the day. Thankfully, within 1 week the results came back with no abnormalities (as shown in Appendix ??) and the Qualified Person was able to release the batch as the first commercial production batch run at 72 cycles per minute. 
[bookmark: _Toc166955057]Process Capability After Change Implementation 
"Process capability studies serve as a validation step to confirm that the anticipated benefits of the change, such as increased efficiency or improved quality, are achieved. If the process capability does not improve as expected, further adjustments or corrective actions may be necessary." (Pearn & Mihalos, 1994; Montgomery, 2001; Westgard & Hunt, 1975). 
Although the quality control testing was a regulatory body requirement, the team felt it best that a process capability study was repeated to show any step changes within the process as a result of the speed increase. This can be seen below:
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[bookmark: _Toc166855398]Figure 31 MACROGOL process capability
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[bookmark: _Toc166855399]Figure 32 CHLORIDE process capability
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[bookmark: _Toc166855400]Figure 33 POTASSIUM process capability
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[bookmark: _Toc166855401]Figure 34 SODIUM process capability
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[bookmark: _Toc166855402]Figure 35 SULPHATE process capability
[bookmark: _Toc166955058]Removal Of Redundant Equipment 
After several weeks of production an close monitoring by the change team, it was decided that the dwell CAM could be removed as it was negatively impacting the accessibility for cleaning of the top sealing jaws and was now redundant as a result of the speed increase. 
In order to not negatively impact production, it was decided that this would be removed during one of the lines Monthly Planned Preventative Maintenance Slots. This was a very simplistic task that required the modified top racks to be removed and replaced with the original racks that were supplied with the machine. 
By completing this piece of work it has heavily reduced the time taken to clean the top sealing jaws and provided better access to visually inspect them. The benefits of this change is that the operators are more effectively maintaining the cleanliness of the jaws, which in turn improves the top seal quality and appearance consistency.

[bookmark: _Toc166955059]Improve Phase RACI & Change Management Challenges Faced 
[bookmark: _Toc166855403]Table 12 Improve RACI
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At the end of the Improve phase the team took time to reflect on their experiences and learnings to take lessons learned forward into the Control phase.
[bookmark: _Toc166955060]What Went Well…
As a whole this phase was very successful, there are several key factors that contributed to its success and these included:
1. Trial / Qualification organisation – taking the lessons learned from the previous phases, there was a greater level of detailed planning put into the qualification runs, whereby William Davies worked closely with Steve Woods to select the optimum time for each that had the minimal impact on production. 
2. Personnel organisation during trials – thorough planning and the use of the RACI charet meant that resource allocation was planned well in advance and there were no surprises.
3. QC Testing – due to the fact that we included QC from the early stages meant that they were invested into the project. This allowed us to expedite the batch release testing to minimise the risk and number of batches effected if there was an issue. 
4. Improvement Results – all qualification activities were successful the first time around with no major issues. 
[bookmark: _Toc166955061]Even Better If…
Although this phase was also very successful, there were some issues that would be addressed from lessons learned moving into future projects, these included:
1. Lack of experience in writing an IOP document – due to the fact this this was a newly developed document, William Davies had to make several amendments prior to be being accepted and signed off, from lessons learned out of this experience, this would save huge amounts of time in the future. 
2. Documentation updates timescales – updating all of the document took a large amount of time due to the one person allocated for this tasks workload meaning that 100% focus couldn’t be allocated. In future projects the team would like to gain approval for an allocated timeslot to be provided where all updates and training could be undertaken by the one individual. 






















[bookmark: _Toc166955062]Control Phase 
In order to successfully sustain the gains initially shown through the qualification exercises and the batches produced to date, a detailed control phase needs to be implemented within the project. The key piece of work that needed to be pulled together by the team and led by William Davies was the Project Control Plan. A Control Plan is a key component of the Control phase in a DMAIC (Define, Measure, Analyse, Improve, Control) project in Six Sigma methodology (Pyzdek & Keller, 2014). It outlines the steps to maintain the improvements made during the project and ensure that the process remains in control.
The Control Plan serves as a roadmap for ongoing monitoring and management of key process parameters and performance metrics (George, 2003). It defines the specific measures, responsibilities, and procedures to sustain the improvements achieved during the project (Schroeder, 2008). By establishing clear guidelines and protocols, the Control Plan helps standardise operations, reduce variability, and prevent the recurrence of problems (Oakland, 2014).
Moreover, the Control Plan includes mechanisms for data collection, analysis, and feedback loops to ensure continuous improvement and ongoing optimisation of the process (Pyzdek & Keller, 2014). It provides a structured framework for decision-making and problem-solving, enabling teams to proactively identify and address potential issues before they escalate (Hillson & Murray-Webster, 2017).
By implementing a robust Control Plan, organisations can sustain the improvements achieved through Six Sigma projects and drive long-term performance excellence (Breyfogle, 2003). This proactive approach to control and monitoring is essential for realising the full benefits of process improvement initiatives and maintaining competitive advantage in today's dynamic business environment.

[bookmark: _Toc166955063]Control Plan 
[bookmark: _Toc166855404]Table 13 Control Plan
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Appendix 21
This detailed control plan designed and approved by the team, is made up of several sections that are critical to the future success and sustainability of the gains made from the implementation of this speed increase project. 
[bookmark: _Hlk164969527][bookmark: _Toc166955064]Performance Measurement (Output)
Measuring performance during the Control phase of a DMAIC project is crucial for ensuring that the improvements made are sustained, and the production line continues to operate at its optimal level of efficiency and effectiveness. It provides the necessary feedback loop to monitor, evaluate, and continuously improve the process.
By the team closely monitoring the Overall Equipment effectiveness and the schedules adherence to schedules through the weekly Line 6 improvement group, it will allow the team to sustain the gains and closely analyse the behaviours of the line and scope for further future improvements and validation of the concepts and changes made from a long term perspective on the production line. Often times, projects are celebrated at the infancy of implementation and this is a critical mistake made. 
An action is taken by William Davies to run a weekly KPI report whereby the cross functional team will critically review the downtime pareto. Monitoring performance helps in maintaining process stability and ensuring that the production line remains within specified control limits. By continuously measuring key metrics, deviations from the desired performance levels can be detected early, allowing for prompt corrective action.
One further key performance indicator that will be utilised going forward is the tracking sheet that all shift management teams have been trained to utilise whereby they can monitor the WIP Kanban levels between lines 3, 4 & 6. Due to the fact that Lines 3 & 4 are support lines, they are ran 10 batches ahead of line 6 on a two shift pattern, meaning that they have sufficient time to produce and not put line 6 on stop. With the speed increase it is critical that the team monitor these levels even more closely than before to ensure that any potential issues are highlighted early to production planning, to ensure line 6 never stops due to lack of product/waiting for product and contingency plans can be put into place. 
[bookmark: _Toc166955065]Performance Measurement (Quality)
Measuring customer complaints during the Control phase of a DMAIC project is essential for ensuring product quality, customer satisfaction, and continuous improvement within the production line. It enables organisations to address issues proactively, protect their reputation, and maintain a competitive edge in the market.
The team also utilised the line 6 improvement group to complete a weekly review of all CAPAs, Deviations and customer complaints raised against the line 6 process throughout the week leading up to the meeting. These are then plotted and tracked right the way through to closure and also trended to give a visual representation of the lines Performance from a quality perspective. 
This allows the ability to assign dedicated resource to investigate any issues at their infancy and would allow the team to proactively nip any potential risks in the bud before it potentially becomes a larger problem. 
One other way in which product quality and patient safety will be monitored going forward is through the stringent In Process Control Checks that are undertaken at critical time points throughout and each every batch produced from Line 6. As mentioned in the final qualification strategy, the IPC checks frequency were revised to reflect a more efficient process with maintained levels of detectability. These IPC samples are then passed onto Quality control who check every batch for its efficacy and homogeneity, once the test report is generated it is shared with the qualified person who will review and sign off accordingly, which will be the final control step of the process before it is released to market. 
The final way in which the quality will be maintained online is by the validation department conducting a 6-monthly review of all established critical machine parameters. GMP guidelines set forth by regulatory agencies, such as the Food and Drug Administration (FDA) in the United States or the European Medicines Agency (EMA) in Europe, require pharmaceutical manufacturers to establish and maintain control over manufacturing processes (FDA, 2018; EMA, 2015). Regular review of critical machine parameters demonstrates compliance with these regulations.
GMP guidelines aim to ensure the quality, safety, and efficacy of pharmaceutical products (FDA, 2018; EMA, 2015). Regular reviews of critical machine parameters help to identify any deviations or trends that may affect product quality (Hussain, 2004). By proactively monitoring these parameters, manufacturers can take corrective actions to prevent issues before they impact product quality (Barnes, 2013). Regular reviews of critical machine parameters help maintain comprehensive documentation and traceability of manufacturing processes (Khan, 2014). This documentation is essential for demonstrating compliance with GMP regulations and for providing evidence of process control and quality assurance practices during regulatory inspections (FDA, 2018; EMA, 2015).
Pharmaceutical manufacturers are subject to regular audits and inspections by regulatory agencies to ensure compliance with GMP guidelines (FDA, 2018; EMA, 2015). Conducting six-monthly reviews of critical machine parameters provides manufacturers with up-to-date data and evidence to demonstrate compliance during audits and inspections (Moen, 2017).

[bookmark: _Toc166955066]Performance Measurement (Process Capability)
As highly in the control plan along with being touched on in the previous sections, a yearly process capability from a product perspective is undertaken and reviewed by a cross functional team. The PP and PPK values are compared to six sigma values to ensure that there has not been a negative impact of the overall process capability. 
This will be completed by inputting all batch release data throughout the year into Minitab and analysing the results. An escalation process is in place for this, whereby, if there are any issues (which should’ve been picked up in batch release testing) are found, a cross-functional team is pulled together to review and conduct a root cause analysis. Whereby corrective actions will be established, and in the very unlikely case, the speed will be temporarily reverted back to 60PPM until a resolution is found.  
[bookmark: _Toc166955067]Production Continuous Feedback Loop 
Maintaining a strong production feedback loop within the Control phase of a DMAIC project is essential for driving continuous improvement, problem-solving, and innovation within the production process. It enables organisations to respond effectively to challenges, optimize performance, and enhance customer satisfaction in a dynamic business environment.
This was highlighted by the team as one of the most critical areas to focus on to ensure we maintain the gains seen. Production shift leaders were tasked with monitoring staff moral levels throughout the months after the change implementation to ensure there were no adverse effects to the speed increase. Alongside them, a representative from the production line has been invited to attend the line 6 improvement group to act as the production representative and improve the feedback loop to the line and increase buy in, allowing the effected parties to voice their opinions and give input. 
To further control this a controlled document has been created whereby all shifts can provide weekly feedback and the representative of the shift can bring it with them to the meeting to ensure no ones opinion has been overlooked. 
By doing this, the onus is also on the line runners to ensure that they control their process and maintain good staffing levels with training provided to all. 
[bookmark: _Toc166955068]Monitor and Review Maintenance Strategy 
Constant monitoring and review of maintenance schedules are crucial for aligning maintenance activities with evolving process requirements, managing risks, controlling costs, ensuring compliance, tracking performance, adapting to change, and fostering continuous improvement.
Due to the nature of the change, it would generally be expected that there would be a change in maintenance strategy by the equipment being run faster, meaning the level of wear and tear is increased and the meantime to failure is decreased for critical components (Banik, 2018). However, all equipment maintenance around the critical part of the line (the cartoner) has been specified by the machine supplier at the speed that the business case was based on of 80 packs per minute. Due to this, it was found that we have actually been over maintaining the equipment and a critical review over the coming monthly PPMs is required to plot and define accurate mean time to failure of critical components.
Predictive maintenance strategies are crucial in ensuring equipment reliability and optimising maintenance efforts (Mobley, 2002). By accurately estimating the mean time to failure of critical components, organisations can implement maintenance activities precisely when needed, minimising downtime and reducing maintenance costs (Ganesan & Baboo, 2007). This proactive approach to maintenance helps extend the lifespan of equipment and enhances overall operational efficiency (Hassini, 2015).
Moreover, conducting a critical review of preventive maintenance practices allows organisations to optimise maintenance schedules and resources (Tamayo-Giraldo, 2019). Over-maintenance, as identified in this scenario, can lead to unnecessary costs and resource allocation, without corresponding benefits in equipment reliability (Márquez, 2014). By recalibrating maintenance practices based on accurate mean time to failure data, organisations can achieve a balance between equipment reliability and maintenance costs, ultimately improving the return on investment in maintenance activities (Khan, 2017).
This action has been assigned to the maintenance department to undertake over the coming months in order to accurately and efficiently maintain the overall process at the newly defined parameters.

[bookmark: _Toc166955069]Control Phase RACI & Change Management Challenges faced 

[bookmark: _Toc166855405]Table 14 Control Phase RACI
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At the end of the Control phase the team took time to reflect on their experiences and learnings to take lessons learned forward into the actual control and maintenance of gains in the future.
[bookmark: _Toc166955070]What Went Well…
As a whole the team has high confidence levels in their ability to maintain the gains created by the undertaking of this project. They feel as though there is now a robust control plan in place that has full backing from the senior leadership team within the business, backed with the nature of the change being machine settings rather than behavioural. This means that the change is more likely to be maintained as we are not overly reliant on personnel. 
[bookmark: _Toc166955071]Even Better If…
An advantage to this stage would be if the team had a longer period to monitor the output progress and show initial results. Due to the fact that this project took a significant period of time, there was no time available at the end of measure outputs and further validate the improvement. Although, this will be tracked going forward, as highlighted in the control plan. 



















[bookmark: _Toc166955072]Conclusion 
In conclusion, the DMAIC methodology has proven to be an invaluable framework for addressing Line Six’s ability to produce enough PLENVU packs to meet market demand. This structured approach, encompassing the stages of Define, Measure, Analyse, Improve, and Control, has enabled us to systematically identify and address the root causes of production shortfalls and implement sustainable solutions.
Our project commenced with a thorough definition of the problem, documented in Project Plan Appendix 22, which laid the groundwork for a focused and coherent strategy. This was followed by meticulous data collection and analysis to quantify the problem’s scope and impact, providing a clear understanding of the production inefficiencies. During the Measure and Analyse phases, we identified critical contributing factors, such as equipment bottlenecks and process variability, which became focal points for targeted improvements.
In the Improve phase, we designed and implemented specific interventions aimed at enhancing equipment running speeds and reducing downtime. These interventions included both technical upgrades and process optimisations. The effectiveness of these changes was closely monitored, leading to measurable improvements in production capacity and reliability.
The Control phase was crucial in embedding these improvements into our standard operating procedures. We established robust monitoring mechanisms and continuous improvement practices to ensure that the gains were maintained and built upon. These included regular performance reviews, employee training, and the integration of feedback loops to promptly address any emerging issues.
This DMAIC project not only delivered tangible results in terms of increased production efficiency but also fostered a culture of continuous improvement within our organisation. This cultural shift, in combination with the organisational change methodology ‘Hoshin Kanri,’ has empowered our teams to embrace data-driven decision-making and systematic problem-solving.
Reflecting on our journey, we recognise the significance of collaboration across departments, the use of precise data analytics, and a disciplined approach to tackling complex challenges. This project was successfully delivered on time and exceeded the bench mark set by the senior leadership team by 5%. As we move forward, we remain committed to leveraging the principles of DMAIC to drive ongoing innovation, operational efficiency, and excellence across all facets of our operations. This commitment ensures that we are well-positioned to meet future demands and continuously improve our processes, thereby securing a competitive edge in the market.
[bookmark: _Toc166955073]Recommended Further Work
Though the current DMAIC project has shown promising results, with a notable increase in production capacity by 20%, further areas of improvement remain to be explored to ensure sustained operational effectiveness.
Short Term:
Firstly, a comprehensive investigation into other prominent sources of losses is warranted, particularly the top 5 of the pareto, closely focussing on standardising and streamlining packing order changes. This necessitates a thorough analysis of pertinent data through advanced statistical methodologies and technological tools to unearth latent insights. Such endeavors are pivotal for devising targeted strategies to mitigate identified issues effectively. In addition, the establishment of robust monitoring mechanisms is imperative to uphold operational standards and swiftly address any emerging concerns. Strengthening checks and balances within operational processes will facilitate early detection and rectification of deviations, thereby mitigating potential disruptions.
Medium term:
Furthermore, fostering collaborative efforts among diverse organisational stakeholders is paramount, especially in the investigation and further understanding of the true cost of quality. Engaging individuals from various functional domains enables the exchange of perspectives and fosters collective problem-solving, thereby enhancing the efficacy of improvement initiatives. It is also essential to align improvement endeavors with overarching organisational objectives. By integrating DMAIC methodologies with strategic planning frameworks, such as Hoshin Kanri or Balanced Scorecard, synergy between operational enhancements and organisational goals can be achieved, ensuring concerted efforts towards shared aspirations. This collaborative approach not only facilitates a comprehensive analysis of the true cost of quality but also ensures that improvement efforts are strategically aligned with the organisations long-term objectives, maximising the return on investment in quality improvement initiatives. With one of the key focusses of the team being the integration of autonomous maintenance through the upskilling and uptake of semi-skilled operators. 
Long term:
Lastly, considering the success achieved in the current project, exploring opportunities for its replication and adaptation in other organisational domains is prudent. The dissemination of successful practices across different areas of the company can yield substantial benefits, further fostering a culture of continuous improvement and excellence

In summary, while the current DMAIC project has yielded commendable outcomes, there exists a wealth of untapped potential for continual enhancement across organisational facets. With the product continually growing, the capacity of the current line will soon by insufficient to supply demand, therefore, a full newly integrated line to produce all 3 packs from one sachet filler has been purchased and due to be installed at Norgine’s French site during 2025. This would over double the manufacturing capacity which will further secure the product and companies future. 
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[image: A close-up of a document

Description automatically generated] [image: A close-up of a document

Description automatically generated]


[image: A close-up of a document

Description automatically generated] [image: A close-up of a document

Description automatically generated]



[bookmark: _Toc166955079]Appendix 4 – IOQ
[image: A document with text on it

Description automatically generated] [image: A close-up of a document

Description automatically generated]




[image: A paper with text and a blue pen

Description automatically generated] [image: A document with writing on it

Description automatically generated]


[image: A piece of paper with writing on it

Description automatically generated]




[bookmark: _Toc166955080]Appendix 5 – Change Controls 
[image: A screenshot of a computer

Description automatically generated]





[bookmark: _Toc166955081]Appendix 6 – SIPOC
[image: A table of information

Description automatically generated with medium confidence]


[image: A screenshot of a computer screen

Description automatically generated]




[bookmark: _Toc166955082]Appendix 7 – RACI
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	Line 6 Speed Increase RACI
	Legend
	 

	 
	 
	 
	Project Leader
	Department
	Date:
	Responsible
	Accountable
	Consult
	Inform
	 

	 
	 
	 
	William Davies 
	Operations Technical Development 
	01/11/2023
	R
	A
	C
	I
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	William Davies
Project Lead
	Lee Emanuelli
Sponsor
	Steve Woods
Process Owner
	Chris Hamer
Team Member 1
	Samuel Lane
Team Member 2
	HPPP change Agents 
 Team Members 3
	QA Officer 
Team Member 4
	Steve Gregory
Team Member 5
	Maintenance Engineers 
Team Members 6
	 

	 
	 
	Phase
	Details
	Team Members
	 

	 
	 
	Define
	Undertake Cost - Benefit Analysis
	R
	A
	A
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	SWOT analysis 
	R
	A
	C
	C
	C
	C
	C
	C
	C
	 

	 
	 
	
	4 Step Force Field Analysis
	R
	A
	C
	C
	C
	C
	C
	C
	C
	 

	 
	 
	
	Process Flow Chart / Process Mapping
	R
	A
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Review PFMEA
	R
	A
	C
	C
	C
	C
	C
	C
	C
	 

	 
	 
	
	Equipment Documentation Review
	R
	A
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	OEE Review
	R
	A
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	SIPOC - Plenvu Line 6 Process
	R
	A
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Project Charter
	R
	A
	C
	C
	C
	C
	C
	C
	C
	 

	 
	 
	
	Identifying Stakeholders & Key Stakeholders
	R
	A
	I
	R
	R
	R
	R
	R
	R
	 

	 
	 
	
	Mapping Stakeholder Reltionships
	R
	A
	I
	R
	R
	R
	R
	R
	R
	 

	 
	 
	
	Define Phase Gate Review
	R
	A
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	Measure
	Data Collection Plan
	R
	A
	I
	I
	I
	C
	I
	I
	I
	 

	 
	 
	
	People Flow Diagram
	R
	A
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Production Staff Surveys 
	R
	I
	C
	R
	R
	R
	R
	R
	R
	 

	 
	 
	
	Raising Change Control
	R
	A
	C
	C
	C
	C
	C
	C
	C
	 

	 
	 
	
	Gathering Functional Impact Assessments 
	R
	A
	C
	C
	C
	C
	C
	C
	C
	 

	 
	 
	
	Complete GTM Feasibility Trial
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Understand Current Process Capability
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Gather Validated Equipment Speeds
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Benchmarking Levels Of Customer Complaints
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Ishikawa Diagram
	R
	C
	I
	A
	A
	A
	A
	A
	A
	 

	 
	 
	
	Review Historic OEE
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Review Historic Schedule Adherence
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Measure Phase Gate Review
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	Analyse
	Analyse People Flow Diagram
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Production Staff Surveys 
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Functional Impact Assessments 
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Results From GTM Feasibility Trial
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Current Process Capability
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Validated Equipment Speeds
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Customer Complaints Pareto
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Ishikawa Completed
	R
	C
	I
	A
	A
	A
	A
	A
	A
	 

	 
	 
	
	Analyse Historic OEE Pareto
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Analyse Historic Schedule Adherence Pareto
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Complete RCA
	R
	C
	I
	A
	A
	A
	A
	A
	A
	 

	 
	 
	
	Analyse Phase Gate Review
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	Improve
	Complete Initial Feasibility Trial
	R
	C
	I
	R
	A
	A
	I
	R
	R
	 

	 
	 
	
	Complete Change Risk Assessment 
	R
	C
	I
	A
	A
	A
	A
	A
	A
	 

	 
	 
	
	Preliminary Qualification Of Inidivudal Pieces Of Equipment
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Update existing PFMEA
	R
	C
	I
	A
	A
	A
	A
	A
	A
	 

	 
	 
	
	Updating SOPs & Controlled Documentation
	R
	C
	I
	I
	I
	I
	C
	I
	I
	 

	 
	 
	
	Complete Training
	R
	C
	I
	I
	I
	A
	A
	I
	A
	 

	 
	 
	
	Final Qualification
	R
	C
	I
	A
	A
	A
	A
	I
	A
	 

	 
	 
	
	Product Quality Control Testing
	R
	C
	I
	I
	I
	I
	A
	I
	I
	 

	 
	 
	
	Process Capability After Speed Increase
	R
	C
	I
	C
	I
	I
	C
	I
	I
	 

	 
	 
	
	Removal Of Redundant Equipment
	R
	C
	I
	A
	A
	A
	I
	A
	R
	 

	 
	 
	
	Improve Phase Gate Review
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	Control
	Produce Control Plan
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Share Control Plan
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Share Initial Results 
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Attend Weekly Line 6 Meetings
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Conduct 6 monthly critical parameter review 
	R
	C
	I
	A
	A
	A
	I
	I
	I
	 

	 
	 
	
	Maintain Kanban levels for line 6 WIP
	I
	C
	A
	I
	I
	R
	I
	I
	I
	 

	 
	 
	
	Review Line 6 capability yearly
	I
	C
	I
	R
	C
	I
	I
	I
	I
	 

	 
	 
	
	Review Maintenance Strategy
	R
	C
	C
	I
	C
	A
	C
	R
	R
	 

	 
	 
	
	Conduct production health screenings 
	I
	C
	R
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Collate critical KPIs weekly for review 
	R
	C
	I
	I
	I
	I
	I
	I
	I
	 

	 
	 
	
	Improve Phase Gate Review
	R
	C
	I
	I
	I
	I
	I
	I
	I
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	DATA COLLECTION PLAN

	
	

	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	 
	

	Measures
	 
	 
	 
	 
	 
	 
	Measure Defintions and Procedures
	 
	 
	 
	 
	 
	

	Measure & collection reason
	Type of Measure
	Type of Data
	Operational Defintion
	Segmentation and Stratification
	Data Collection
	 
	 
	Sampling Plan
	 
	

	
	
	
	What
	How
	 
	 
	 
	 
	 
	Attach Data form of specify file location(s)
	What
	Where
	When
	How many
	Who
	

	Process Mapping / People Flow Diagram 
	Input 
	Continuous
	Understanding peoples 
movements throughout 
the process
	Producing a process map 
and speaghetti diagrams
	Line Runner
 roles
	Production
 Operator 
Roles
	Maintenance 
engineer
 roles
	Manufacturing
 & packing
 departments 
	 
	Attached to Appendix 
	People movements 
	Line 6
	Over 4 12 hour
 shifts 
	1 from each shift
	William Davies, 
Michael Jones
	

	Voice Of Production
	Input 
	Discrete 
	Gaining feedback
 from production 
staff
	Annonymous surveys 
	Line Runner
 Feedback 
	Operator
feedback
	 
	 
	 
	Attached to Appendix 
	Surveys 
	Jamie Dunn Room 
	Across all 4 shifts 
	28
	William Davies,
 Shift leaders
	

	Raising Change Control  / Gathering Functional Impact Assessments 
	Input 
	Discrete 
	Gaining feedback
 from functiona
l department experts
	Functional Impact
 Assessments 
	Raise Change
 Control in
 QMS
	Gain approval
	Create
functional
impact
assessments 
	Review 
Functional
 Assessments 
	Summarise
	Attached to Appendix 
	Gathering Functional
 Impact Assessments 
	Trackwise system 
	Over 2 week
 period 
	12
	Functional 
Experts
	

	Conducting Global Technical Feasibility Trials 
	Output 
	Continuous
	Running a trial to
 assess sachet
 seal integrity 
	Booking a trial
 slot on Line 6
	Load laminate 
	Copy Moviprep
program
	Change 
parameters 
	Run Sample
 Amount
	Analyse
	Attached to Appendix 
	Running a trial
	Line 6
	Over a 4 hour slot
	1
	William Davies, 
Steve Gregory,
Maintenance Engineer 
	

	Baseline Process Capability 
	Output 
	Continuous
	Establishing PP
 and PPK Values 
	Running a Process 
capability of all
 batch results tested
 last year
	Gather Batch
 release data 
	Run Minitab
 report 
	Gather PP 
and PPK
 Values 
	 
	 
	Attached to Appendix 
	Producing Minitab
 report
	At Desk
	Over a 1 year
period
	All Batches
 produced
	Frances Morrissey &
 William Davies
	

	Establishing current validated equipment run rates 
	Input 
	Discrete 
	Understand current
 validated machine
 speeds
	Reviewing validation
 folder 
	Talk to
 Validation 
	Review
 documentation
	Pull Together
 summary table
	 
	 
	Attached to Appendix 
	Gaining equipment
 speeds
	Validation archives
	Current speeds
	All equipment 
	William Davies,
 Samuel Lane 
	

	Benchmarking current level of customer complaints 
	Output 
	Continuous
	Quantyfing current
 quality performance 
	Extracting data from
 QMS into a Pareto 
	Run Report on
 QMS
	Filter for Plenvu 
	Categorise faults 
	Create Pareto
	 
	Attached to Appendix 
	Gainign customer
 complaint data 
	QMS system
	Over a 1 year
period
	All Complaints 
	Sian Slater,
 William Davies 
	

	Ishikawa Diagram 
	Output 
	Continuous
	Producing a Fishbone
 diagram 
	Holding an Ishikawa
 workshop
	Extract Template
	Invite 
corssfunctional
 team
	Populate template
	 
	 
	Attached to Appendix 
	Running Fishbone
 workshop
	Jamie Dunn
 Room 
	Wednesday
 afternoon
	7 People
	William Davies, Michael Jones, 
Sian Slater, Samuel Lane, 
Steve Woods, Lee Costa,
 Steve Gregory
	

	Review Historical OEE
	Output 
	Discrete 
	Run OEE Report for
 2023
	Use OEE Onsite to
 run historical data
 report
	Extract raw
 data from
 toolkit
	Run a Report
	Plot data
	 
	 
	Attached to Appendix 
	Run OEE Report
	At Desk
	Over 1 year period 
	51 weeks
	William Davies 
	

	Review Historic schedule adherence 
	Output 
	Discrete 
	Run Schedule Adherence Report for
 2023
	Use SQDC Reports 
	Extract raw
 data from
SQDC
	Run a Report
	Plot data
	 
	 
	Attached to Appendix 
	Run Schedule 
adherence Report 
	At Desk
	Over 1 year period 
	52 weeks
	William Davies 
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	Line 6 Packing Order Changeover
	Target: 15 mins
	Line: 6
Changeover: Bulk and packing order changeover
Process Owner: William Davies 

	Serialisation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Extra care should be taken as potential risk to quality or OEE
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Activities for bulk change and line clearance
	
	
	
	External Time
	
	Internal Time
	
	External Time

	Minutes
	Risk
	Who
	Time 
(min)
	-120
	-25
	-20
	-15
	-10
	-5
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	 
	+5
	+10
	+15

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Primary

	Call Operator from other line (grade 3/4) in preparation for 1st pack check
	 
	Op 1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Call Technician in preparation for Auger change (if Auger change required)
	 
	Op 1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Call Ancillary in preparation for bin change
	 
	Op 1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Drain the bottom hopper
	 
	Op 1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Set up the Wolke printer and OCR with the new packing order code
	 
	Op 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Inflate mass feed tube and check pressure gauage
	 
	Op 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Check pallet card at discharge station and turn on
	 
	Op 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Deflate mass feed tube and switch leveller alarm on for bulk to drop
	 
	Op 1
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Clean the primary area and sealing jaws
	 
	Op 1
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Measure the thickness of the laminate left over on reel
	 
	Op 1
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Set the weights by measuring weight of 5 sachets from each filler
	 
	Op 1
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zone 2 and 3

	If using same Bs or A/Bs, prepare 13 boxes on trolley by PJC workstation
	 
	Op 2
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Count remaining B or AB sachets
	 
	Op 2
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Retrieve sample point 5 samples
	 
	Op 2
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Empty all secondary bins and check no remaining B sachets in the zone
	 
	Op 2
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Move 10-14 boxes of B or AB sachets from pallet to lineside
	 
	Op 2
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Empty bin from the back of Robocombi
	 
	Op 2
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Retrieve B sachets from boxes and load next to working station
	 
	Op 2
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zone 4 and 5

	Count cartons remaining at carton pallet and leaflets at leaflet pallet
	 
	Op 3
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Run any rework down the line
	 
	Op 4
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Confirm buffer trays are empty and Robocombi/cartoner is free of packs
	 
	Op 4
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Count cartons remaining at the cartoner
	 
	Op 3
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Count leaflets at the cartoner
	 
	Op 3
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Walk to Zone 7 and enter remaining cartons/leaflets on whiteboard
	 
	Op 3
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Refill the cartons and leaflets at the cartoner
	 
	Op 3
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Complete CIL activities for secondary area
	 
	Op 4
	4
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zone 6

	Call Team Leader to input batch number into OSM when running serialisation
	 
	Op 5 (LR)
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Complete the pallet sheet calculation
	 
	Op 5 (LR)
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Carry out the line clearance 
	 
	Op 5 (LR)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Setting up Ishidas (x3), Neri carton printer, Optel and outer label
	 
	Op 5 (LR)
	7
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Zone 7

	Delete Minebea at the balance in Primary area
	 
	Op 6 (LR)
	1
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Confirm Ishida counts and delete/reset
	 
	Op 6 (LR)
	3
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Carry out serialisation pallet check if running serialisation
	 
	Op 6 (LR)
	2
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Tie up the packing order (PJC) at the PJC workstation
	 
	Op 6 (LR)
	9
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	Project: Line 6 Output Increase 
	Core Team: William Davies, Production operators, Samuel Lane, 
Steve Gregory, Christopher Hamer, HPPP Change Agents 
	Date (Orig):
	 
	 
	 

	Key Contact: William Davies 
	 
	
	Date (Rev):
	 
	 
	 

	Phone: 07950787293
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	Department/ Individual
	What must be controlled?
	Project Y,X,or other?
	Requirements (specs)
	Ongoing Control Mechanisms
	Measurement Plan
	Response Plan

	
	
	
	
	
	Measurement Technique
	Sample Size
	Frequency
	Who Measures?
	Action
	Timing
	Owner

	Production Shift Leaders 
	Operator interactions with the equipment at higher rate 
	Y
	All documentation must be followed and equipment settings must not be changed. 
	Daily Production reviews meetings and Quality spot checks. 
	Trained SME
	1
	Start of every day
	SME
	Immediately revert back to validated settings, escalate to the project team 
	Instantly
	Manager / SME

	Maintenance
	Changeover procedures 
	Y
	Changeover settings sheet must be followed and the correct programs on each piece of equipment selected 
	Qaurtely review of maintennace documentation. 
	Trained SME
	1
	Once every quarter
	Maintenance Section Leader
	Meeting to discuss potential optimisation with HPPP team prior to any amendments. 
	Prior to any changes
	Maintenance Section Leader 

	Line Runners 
	Operator breaks and staff management online 
	Y
	Line perofrmance and people management to be reviewed on Short interval control checks 
	SIC Checks throughout shift 
	Short Interval Control Charts 
	1
	Once every 3 hours of shift 
	Production Team Leaders 
	Team leader to correct any issues at the point of escalation
	Instantly 
	Production Team Leaders 

	Quality Assurance 
	Ensure the customer complaints are closely monitorred and compared to the previous years number or less
	Y
	Comparison to last years pareto, must be less than or equal to 2.5%
	Monthly Quality Review & Line 6 Improvement Group 
	QMS 
	12
	Once per month 
	QA Officer 
	Escalate to production team and raise CAPA in QMS system, RCA to be performed. 
	Within 1 week of the problem being escalated
	QA Officer 

	Production 
	OEE adhernece against target 
	Y
	OEE target pareto at 40% average 
	SQDC Meetings and OEE report for Line 6 improvement group
	OEE toolkit
	51
	Weekly
	William Davies 
	Conduct RCA online to establish corrective actions 
	Weekly 
	William Davies 

	Production Planning 
	Schedule adherence 
	Y
	Line 6 must produce 178000 packs per week
	SQDC Meetings and Schedule adherence report for Line 6 improvement group
	Schedule adherence tracker
	51
	Daily
	Production planning
	Conduct RCA online to establish corrective actions 
	Weekly 
	William Davies 

	Production 
	IPC Checks for Sachet seal integrity
	Y
	All IPC checks must pass all tests
	Every IPC check throughout each batch
	IPC checks
	Continuous
	Continuous
	Line runner
	Escalate to team leader and reinspect back to previous good check
	Instantly
	Line Runners

	Shift Leaders 
	Staff moral 
	Y
	All staff are content with line 6 working environment 
	Weekly staff representation at line 6 improvement group meetings
	Continuous feedback loop
	51
	Weekly
	Line 6 improvement group
	Review comments and provide corrective action if deemed necessary
	After review
	William Davies / Shift leaders

	Manufacturing 
	The ability to produce Plenvu Dose 1 Bulk to supply Line 6 demand 
	Y
	Line 6 must not be put on stop waiting for bulk product
	Daily production walks and escalation meetings 
	Bulk Kanban system
	1
	Daily
	Manufacturing Team Leader
	Priortiise bulk manufacture for line 6 over other lines
	Instantly
	Steve Woods

	Production
	Lines 3 & 4 Kanban levels against 6
	Y
	Line 6 must not be put on stop waiting for Dose 2 A/B WIP
	Line 3 & 4 Kanban and daily tracking sheet 
	Batch tracking sheet
	1
	Daily
	Packing team leaders
	Prioritise running lines 3 & 4 over the full 24 hour period to atch up, pull scheduled maintenance slots forward on line 6 to bridge the gap
	Instantly
	Steve Woods 

	Production
	Increased potential for RSIs online when applying dose 2A/B sachets 
	Y
	All operators health is maintained whilst completing manual process
	Yearly occupational health screenings provided by the company
	Occupational health screenings 
	28
	Yearly
	Occupational health therapist
	Increase frequency of rotation onto other stations of the process, remove operators more proned to issue from the line
	Instantly
	Steve Woods

	Quality Control 
	PLENVU Dose 1 efficacy and homogeneity
	Y
	All batch release testing must pass 
	Batch release testing conducted on every batrch produced from line 6 prior to be released to the market
	Batch release testing protocol
	Inline with IPC per batch
	Every batch produced
	QC Analyst
	Quaruntine batch and conduct RCA
	Instantly 
	Bethan Gingell

	GTM Process Experts 
	Line 6 Process Capability 
	Y
	Line 6 Processs capability must not decrease after the change
	Yearly process capability report
	Minitat PP & PPK values
	All batches produced in 2024
	Once per year
	GTM Expert
	Review Full process to identify the root cause
	Instantly 
	Frances Morrisey 

	Validation 
	Validated settings 
	Y
	Review validated settings on a 6 monthly basis 
	Norgine validation stratergy 
	Audit
	1
	6 monthly
	Validation specialist
	Comduct review and understand why settings may have been changed 
	Instantly 
	Samuel Lane 

	Engineering 
	Equipment  maintenance
	Y
	A review of the current maintenance strategy must be undertaken 6 months afte rthe change has been implemented to ensure all parts remain in good working order
	Monthly PPMs 
	PPM schedules
	12
	Monthly 
	Maintenance engineer
	Ammend PPM schedule to reflect change in equipment maintenance approach
	Instantly 
	Steve Gregory

























[bookmark: _Toc166955096]Appendix 22 – Project Management Gantt Chart

[image: A screenshot of a computer

Description automatically generated]





[image: A screenshot of a computer

Description automatically generated]






[image: A screenshot of a computer

Description automatically generated]
Cost Benefit Of A 15% Increase In Output 


Packs Produced in 2023	Potential Packs Produced with 15% Increase in output 	181000000	208150000	Line Output 


Finished Pack Sales Costs In Euros



Line 6 Operator Levels Of Work Based Satisfaction 


Not Satisfied	Satisfied	80	20	

Weekly OEE %

OEE	
Wk1	Wk2	Wk3	Wk4	Wk5	Wk6	Wk7	Wk8	Wk9	Wk10	Wk11	Wk12	Wk13	Wk14	Wk15	Wk16	Wk17	Wk18	Wk19	Wk20	Wk21	Wk22	Wk23	Wk24	Wk25	Wk26	Wk27	Wk28	Wk29	Wk30	Wk31	Wk32	Wk33	Wk34	Wk35	Wk36	Wk37	Wk38	Wk39	Wk40	Wk41	Wk42	Wk43	Wk44	Wk45	Wk46	Wk47	Wk48	Wk49	Wk50	Wk51	34	28	36	36	40	28	40	32	29	34	36	32	30	39	37	40	42	31	37	35	37	39	36	36	46	48	39	36	38	40	38	46	34	33	41	31	25	23	30	31	33	31	37	39	43	47	39	37	36	35	35	Target	Wk1	Wk2	Wk3	Wk4	Wk5	Wk6	Wk7	Wk8	Wk9	Wk10	Wk11	Wk12	Wk13	Wk14	Wk15	Wk16	Wk17	Wk18	Wk19	Wk20	Wk21	Wk22	Wk23	Wk24	Wk25	Wk26	Wk27	Wk28	Wk29	Wk30	Wk31	Wk32	Wk33	Wk34	Wk35	Wk36	Wk37	Wk38	Wk39	Wk40	Wk41	Wk42	Wk43	Wk44	Wk45	Wk46	Wk47	Wk48	Wk49	Wk50	Wk51	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	40	Stretch Target	Wk1	Wk2	Wk3	Wk4	Wk5	Wk6	Wk7	Wk8	Wk9	Wk10	Wk11	Wk12	Wk13	Wk14	Wk15	Wk16	Wk17	Wk18	Wk19	Wk20	Wk21	Wk22	Wk23	Wk24	Wk25	Wk26	Wk27	Wk28	Wk29	Wk30	Wk31	Wk32	Wk33	Wk34	Wk35	Wk36	Wk37	Wk38	Wk39	Wk40	Wk41	Wk42	Wk43	Wk44	Wk45	Wk46	Wk47	Wk48	Wk49	Wk50	Wk51	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	47	
Percentage (%)




Packs Produced / Week 2023

Packs Produced	
Wk1	Wk2	Wk3	Wk4	Wk5	Wk6	Wk7	Wk8	Wk9	Wk10	Wk11	Wk12	Wk13	Wk14	Wk15	Wk16	Wk17	Wk18	Wk19	Wk20	Wk21	Wk22	Wk23	Wk24	Wk25	Wk26	Wk27	Wk28	Wk29	Wk30	Wk31	Wk32	Wk33	Wk34	Wk35	Wk36	Wk37	Wk38	Wk39	Wk40	Wk41	Wk42	Wk43	Wk44	Wk45	Wk46	Wk47	Wk48	Wk49	Wk50	Wk51	136000	122000	149000	174000	249000	160000	248000	132000	115000	180000	183000	134000	119000	168000	168000	214000	174000	145000	174000	128000	221000	204000	213000	136000	274000	281000	206000	138000	219000	245000	148000	223000	156000	148000	221000	206000	122000	86000	89000	116000	202000	176000	192000	165000	175000	295000	250000	157000	159000	181000	177000	Target	Wk1	Wk2	Wk3	Wk4	Wk5	Wk6	Wk7	Wk8	Wk9	Wk10	Wk11	Wk12	Wk13	Wk14	Wk15	Wk16	Wk17	Wk18	Wk19	Wk20	Wk21	Wk22	Wk23	Wk24	Wk25	Wk26	Wk27	Wk28	Wk29	Wk30	Wk31	Wk32	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	176500	



Batch Documentation Completed Right First Time 2023

Right First Time?	YES	
January 	February	March	April	May	June	July	August	September	October	November	December	24	32	24	20	28	48	40	36	24	24	20	16	Right First Time?	NO	
January 	February	March	April	May	June	July	August	September	October	November	December	40	32	40	44	36	16	24	28	40	40	44	48	Months


Number Of Batches
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Failure Mode Effects Analysis (FMEA)

10

Linx Printer and OCR - optical character recognition camera
setings

“The Linx printe seftings are not required to be sltered o print the variable data on the PLENVU sachet
laminate at a speod of 72 sachels per minule s demonsirated in GTM.P. 19,024, The OCR camera
sottings are related {0 the Linx printer however the CAM parameters OCR Print 1 and OCR Print 2 set
on the Bossar HI wil require changing related {0 the speed of the line. The GAM window settings can
be changed during ine set up (o sut a print check is performed at each batch start up in accordance
with FM-1341 0 confifm satisfactory print and detecton. This is routinely adjusted to account for batch
1o batch variaton

[Low risk. s deemed satisfactory controls i place.
INo reuirement o alter Linx pinter seftings or the.
[sachet fing machine to run at 72 sachets per minute.
[The OCR camera Is Inked to the Bossar Hl and the
(CAM window settings for OCR Print 1 and OCR Print
12 wil need to be changed. Technical tials

(TN P.22.023 have evaluated OCR Print 1 and OCR
[Print 2 setings thess will be evalauted and confirmed
lduring IOP MO.0010 to run the sachet filing i at
72 sachels per minute. Sachet pint detector is:
(checked as par of batch start up FM-1341 and print
lqualty will be visually inspected In accordance with
ISOP-0746 and W1-0882 in accordance fo BS 1SO-
[2859-1 Sampiing, General Level Inspecton Il 0
lconfim satisfactory during IOP.MO.0010.

1"

Impact on Bossar ansfer conveyor - ransfer belt between
fling line and incine conveyor

Increasing the speed of the Bossar filing line may require conveyor speeds to be atered. Forrial
(GTWLP.19.024 the transfer conveyor was sel at 42 tis is the seting used for MOVIPREP and PLENVU
iled at 94 and 46 sachets per minute. The satting was not required {0 be altred for the 1ia and
gemonstrated to be appropriate. These are settings thal relate to an output frequency reference on the|
inverter n Hertz.For IO the transfer conveyor willbe set at 42. No changes (o settings required hence
no requirement for changes to WI-0766 Line 6 changeover between MOVIPREP and PLENVU.

[Lowrisk. It s deemed satisfactory conirols in place.
[The 10Q and PQ will be run at the same settng 42.
[The setiingIs used for MOVIPREP and PLENVU run
Jat 34 and 60 sachets per minute respecively.

12

Impact on incine conveyor - (between transfer conveyor and
checkweigher 1)

increasing the speed of the Bossar filing ine will ot have any impact on the incline conveyor dus to the
inverter requency being set o 30 Hz for Plenvu at 60ppm and Moviprep at 949pm. no change to the
settng s required for PLENVU a1 72ppm. For tial GTMP.10.024 the incline conveyor was required to
be aitered from 14 to 30, the setting usod for MOVIPREP at 94 sachels per minule. PLENVU setting is
curently 30. These are setings that relate 1 an output frequency reference on the inverter n Heriz.
For tral GTM.P.19.024 the ncline conveyor was set at 30 and demonsirated to be appropriate. The.
ncine conveyor will be set a 30 for PLENVU at 72 sachets per minute. This doss not now change
betwoen MOVIPREP & PLENVU 50 femains untouched.

lLow risk
[The 10Q (10.M0.0344) and PQ (PQ.MO.0258
(Truncated iie) hve been run at sotting 30 for
[PLENVU 2t 60 sachets per minute there are curently
Ino changes between PLENVU & Moviprep speeds:
Inence the RPN assigned wil be a Low Risk.

13

Impact on Checkweigher 1 - Sachet Weight

Increasing the speed of the Bossar filing line wil not require conveyor speeds 1o be alered. PLENVU
uses pre-set 6 or routine commercial balches. IOP.MO.0010 pre-set 6 wil be used and no change to
the batoh documentation wil bo required. The settings for checkweigher 1 were nol alered for trial
GTM.P.19.024 and demonstrated 1o be appropriate. 10P.MO.0010 wil assess relect funclons of
‘checkwelgher to confirm unders and over are successfully rejected.

lLow isk.
[Pre-set & were used for I0Q (10.MO.0341) and PQ
((POMO.0256 truncated line) no changes were
dentied as required forthe increase in speed,
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Impact on Robot A

Robot A s used o pick up the Dose 1 sachet ffom the checkwelgher conveyor, fotate 90 degrees and
place on another conveyor leading to the process for the manual placement of Dose 2A/B sachels. The|
‘sachets move under a camera mounted perpendicular o the n-feed conveyor and enter the camera
image frame. f the posiion, orlenation and features of the PLENVU Dose 1 sachet ae correct the
posion of the sachal i tracked via the pickmaslor software and robot controller by utiising an encoder
fited o the motor shaft on the conveyor. It will be picked up by the robot arm In the pick-up area and
transferred and rotated by 80 degrees to the n-feed conveyors ready for the manual placement of Dose |
218 sachets. I the features of the sachet are incorrect, the robot arm willnot ransfer the sachet and it
will be deposited in the overspill container a the end of the n-feed conveyor.

No physical modifications or changes to Robot A are reuired as it has been qualfied to operate at a
ate of 96 saches min-1 as partof the MOVIPREP packing process. The increase In ne speed has a
ow likelinood of impacting the operation of the robo. Problems with the robot wil be highly detoctable.
“The cause of any observed faus may be atrbutable o focusing of the camera, obstructions, kinked
preumalic hoses, blocked vacuum filles, etc ather than the increase in ine speed. Any lssues or
faults with Robot A wil be highly detectable and wilbe documented in the IOP.MO,0010 prolocol.

|Low rsk. Itis deemed satisfactory controls In place.
INo setings are required to be changed for robot A
Jand this wil be confirmed n IOP.MO.0010.

[Protocol GTM.P20.032 tralled the packing of
[PLENVU at 84 sachets min-1. No issues were
[Gentific with the operation of the robot at this speed.

6

'SOP&/WI and batch documentation to be reviewsd to confirm
‘amendments required forthe implementaton of ncreased
speed.

The increase of the filing e speed and the associated changes required 1o Line 6 will need o be

|updated in maintenanco changeover W1.0768 and batch documentation FM-1341. Changes required fo

the WI-0766 and FM-1341 will be confirmed during IOP.MO.0010. Al associated documentation during

the 10P batch will be hand amended refemcing the IOP and the neccsssary documentation updates will
‘be completed prcr o go-live date.

[Medium rsk. Itis deemed satifactory controls in
Jplace.

[Need to confirm the SOPAYI required to be updaed.
[WI-0766 and F14-1341 to be updated priorto Go-lve
Ibatches after an assessment s performed in
laccordance with 0P MO.0010. On completon of the
|WI0766 and FI-1341 the probabily of the risk can
lbe reduced to o, resulting in the RPN being
Jassigned a ow isk.

7

PLENVU is produced on Lines 3, 4 and . Impact on functins|

across Hengoed due to increase fling speed for PLENV

Increasing the speed on Line 6 for PLENVU allows an increase in MOVIPREP andlor PLENVU batches

on Line 6 o be scheduled.

Increasing the speed on lne 6 for PLENVU Impacts production, operations, scheduling and warehouse.

due to the following:
1. Increase of PLENVU Dose 1 Bulks wil need to be manufactured in the same tme perio.

2. Increase in available tme on ine 8 wil result in an inorease in PLENVU batches fo be manufaciured
3. PLENVU Dose 2B and Dose 2A batches produced on Ines 3 and 4 will be required at a faster rate
‘ang hence the curent schedulng times will need o be updated to ensure lines 6 does not go on stop

and that trays usad for Dose 28 and Dose 2A/2B collaton are availabie.
4. Increased finished batches to be tested and hence area material testing.
5. Material increase i warshouse as volume to produce packs on line 6 il increass and also more:
‘available timo on Lines 3 and 4 will be utiised with producton,
Al departmonts are aware of tie PLENVU increased speed and have compleled functional
assessments for heir areas concemed.

[Low rsk. tis deemed satsfactory contros in place.
|Allimpacted areas have competed functonal
lassessments for the change and assessed the impact|
lon thei areas.

18

Impact on manual operation of manual placement of Dose
‘2AB sachets on Dose 1 at 72 sachels per minute - resource.

Increasing the PLENVU speed results in the manual placement of Dose 2A/B sachets to be completed
s faster rate. Although MOVIPREP Is run at 94 sachels per minute and the manual placement of the|
B sachels is conducted salisfactory, the B sachets are smaler and only one sachet s required {0 be.
placed each time. PLENVU requires the Dose2A/B (Dose 2A and Dose 28 sachet fixed togeher via
glue) is to be manually placed on the Dose 1. The Dose 2A/B sachels are tvice the size of the
MOVIPREP B sachet and weigh over 10 times more. Therefore manual placement of the Dose 2A/8
sachets at 72 sachets per minute wil require sheiving o be instaled to help the operators keep on top
of the increased spoed.

[Low isk. I is deemed satisfactory conlrols in place.
|appropriatesheiving 1o be Instaled o ai manual
lnanding. The PQ exercise will verf that the manual
[placement process uilising new aids i satsfactory.
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19

Impact on Overwrap - temperature and also rework generated

due to sachets sipping back nto seal

Increasing the speed of the fiing ine will esutn the overwrap speed to be Increased.
PLENVU sachels (Doset, Dose 2AUB) are ovenvrapped together at a spesd of 60 sachets per minute
using PE maeril. Idenical ovenwrap PE material is used for MOVIPREP at a speed of 94 saches per
minute. The temperature settings for the overwrap for MOVIPREP and PLENVU uilsing PE matarial
are identical and Technical Trial GTM.P.19.024 demonsirated the temperalures suitable for the
increased speed. Ovenwraps will be evaluated n accordance with SPL20 as for routine production -
Post Ovenwrap Res! Spiice Line 6. 10.MO,0430 have verified machine setings or the machine (o run
a172 sachets per minute.

Low is. s deemed satistactory controls n pace.
Technica ral GTILP.13.024 has demensirated
sulable temperature and set-up setings. Overwrap
lpouches wil be evaluated against SPL20 as In
routne prosucion. Appeatance o overwrap pouch
|l b fesed i accordance with BS IS0 2580-1
[Sampling, General Inspecton Lovel Il during 100
(10.M0.0430)prio o 10P (10P M.0010)

20

Impact on Checkweigher 2 - Sachet Weight

Increasing the spoed of the Bossar fling line wil not require conveyor speeds fo be alered. PLENVU
uses a standard pre-set 1 for outine commercial batches. 10P.MO.0010 the curent validated preset
Wil be used and no change 1o the batch documentation will be required. The settings for checkweigher
1 were not aitered for rial GTM.P.19.024 and demonsrated to be appropriate.  IOP.MO.0010 wil
assess refect functons of checkweigher (o confirn unders and over are successfull rejected.

Low isk.
[Pre-set 1 were used for 10 (10.MO.0341) and PQ
(PQ.M0.0256 truncated ine) no changes were.
dnetifed s required for the Increase in specd.

2

Impact on MA320 Cartoner

“The MA320 cartoner business case was based off of s abilly (0 produce up (o 80 packs per minute
‘and was installed in accordance with 10.M0.0341 and VP.MO.0118. Al rsks associated wifh this
cartoner have been considered up o the speed of 80 sachefs per minute, inRA-22-048, Give the

approved run range of the machine being befween 47 and 80 packs per minute, thelrisk is deemed to

be very low.

[ w\nl‘f

)

Lowrisk. I is deemed satifacory controls in piace.
|Alisks has been considared.

2

Impact on Checkweigher 3 - Sachet Weight

Increasing the speed of the Bossar ilng line willnot require conveyor speeds o be aliered. PLENVU
uses pre-sat 8 for outine commercial batches. Pre-sel 8 willbe used and no change to he balch
documentation will be required. The seitings for checkweigher 1 were not altered fo tral
GTM.P.19.024 and demonsirated to be appropriate. IOP.MO.0010 will assess refect functions of
‘checkweigher o confirm unders and over are successfully reecied.

IMediur risk.
Pre-sot 8 were used for 10Q (10.M0.0341) and PQ
|(PQ.MO.0256 truncated line) no changes were
dnetifed s required fo the Increase in speed.

23

INERI printr -printing of arton variable data and seriaisaton|

“The NERI BLA415 pinter currenty uns at 60 packs per minute for PLENVU and 47 packs per minute.
for MOVIPREP. Tne NERI printer has not been evaluated at increased prit speed of up to 80 sachets
per minute. 10Q (10.MO.0341) and PQ (PQ.MO.0258, PQ.MO.0262 and PQ.MO.0262) fo full Ine has.
previosuly validated carion print qualty and appropriate setings for the increase speed. IOP.MO.0010

il further evaluate print carton quity n accordance with BS ISO 1689-1 Sampling, General inspection|
Level Il Serialsation carton print qualty wil be evaluated In 0P, 0.0010 in accordance with BS 1SO

1589-1, General Inspection Lovel .

Low risk.
INERI printer settings have been evaluated in
/0.M0.0341. Carton print has previously been
levaluated in accordance with BS 10 1589-1
[Sampiing, General Inspection Level .

(Carton print uality wil be evalusted in I0P.MO.0010.
|Action I0P.MO.0010 o confirm NERI prnt settings
prio o startup of qualfication baich. I0P will be
lconducted on a seralised batch,

2

Casepacker ncrease speod.

Casepacker is capable of unning o speeds upto 80 packs per minute as demonstrated in IO.MO 0341
During MA320 infroduciion projectfor MOVIPREP and PLENVU, This proposed chiange means the
casepacker vl be requited 1o be run at 72 cartons per minute. The previous casepacker work
performed n 10,MO.0341 provides  greater levelof confidence that the casepacker s capable of
running atthe alocated speed of 72 cartons per minute.

lLow Risk.
[Previous quaiication exercise has demonsirated that
the casepacker can operate at a speed of 80 carons
lper minute for PLENVU.
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Failure Mode Effects Analysis (FMEA)

2

Maintenance PPM fraquency

The maintenance PPM frequency for Line & is set at in aocordance with SOP-0656 ; Maintenance
‘Schedule. Increasing the PLENVU speed to 60 sachets per minute wil resultn an increase In baiches.
Tun on the line. It s deemed that tis increasse from 46 to 60 for PLENVU will not require PPM tasks to
be performed at an increased frequency. I during foutine use after a prolonged perlod of operating at
an increased sped, tis determined more reguiar reguiar PP are required the PPM schedule will be
updated

lLow Risk,
itis deemed satisfaciory controls in place.
[Maintenance schedule not required to be Updated.

2%

PLENVU ftaly remaining at 60PPM

The decsision has been mads that PLENVU Italy will emain at 80 PPHM due to the ncreased complexdty|

Introduced by the automatic Bolini Label appiication process and the current issues we experience wih|

this. All Function Check sheets will be updated pror 1 I0P post approval o reflect that the stand-alono.
program for PLENVU at 60PPM wil be utlised for aly batches and all other markets wil utise the

72PEM programs.

lLow Risk,
it deemed satisfactory controls wil be in place pror
to 10P postapproval
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PLENVU DOSE 1 BATCH PACKING RECORD

[Theory aty:

Pack Description: Packing Order No.|

BEFORE LINE SET UP.

1. Reference Packing Shedule before use.
2. Outerlabels obtained and a sample attached o Job Card. P—
3. Sample labels obtained and sample label sheet completed as per SOP-0725 and SOP

4. Job card ready for stores for iting up as per SOP-0B4T.

5 Al sbove actons completed >

LINE SET UP (1)

Al staffto read and understand Pack description.

1. L larance complteas pr SOP-0BSS andSOP-1738. | <\

jp—

2. Record Previous Packing Order Number. Q

LINE SET UP (2)

v e s

2 Setup Weighing System as per SOP- 0870 and attach prinout.
3. Enterinformation into the Linx Printe OP-2085 and SOP-0805.
ovenweights as per SOP-0868 / SOP-0783.and

attach print outs.
5. Load e with materials and

FIRST PACK CHE

i
sty ek enen s daangb vt st s S0P 074

ek Fist Pack.

EQUIPMENT CHALLENGE (On start up of Packing Order) (Refer to FM-1341)

1. Carry out Pharmacode and detectors checks
2. Carmy out print detector checks

3. Carmy out empty sachet detectors checks.
& Carry out Machine Temperatures and Function checks. ALLCOMPLIES
5. Carmy out missing leafiet check

PLENVUDOSE 11PC | MasterRevision | Revi0 |
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PLENVU DOSE 1 BATCH PACKING RECORD

Pack Cox [Theory Qty:

Pack Description: Packing Order No.:[
PARAMETERS AND ATTACHMENT PAGE

WEIGHING SYSTEM ISHIDA/OCS PRINTOUTS

Batch Summary et Descrition

Any Sampl Faiures N Ot underweigns

LineDeteted | DeletecatendorBaten

e e cors )

Canceled sampleprmouts

\/
Q

PLENVUDOSE 11PC [ MasterRevision | Rev10
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%L PLENVU DOSE 1 BATCH PACKING RECORD
NORGINE

Pack Code: [Theory aty:

Pack Descr Packing Order No.|

AllIPC checks taken at pre-defined machine run tme intervals (Machine running tme = 1
every 630 good sachet count cyce (s i based on 18 minutes of machine runing fime),
consecuive saches from each fling head). Perom the ollowing:

1 Before canying out Seal Integrty tes, all sachets taken fo IPC and QC samples (inciuding ies)aretohave
the General Appearance checked fo ensure they comply with all Sache.

2. Seal integity checks as per SOP-0753.
3. Seals checked after VAC check as per SOP-0763
4. Weignt check as per SOP-0870

5. Perfom ‘RUB TEST on the variable data as per WL.0G2.
5. Sachet seaiing jaw to be cleaned at each IPC
7. Perform Peel test a5 per WI-1216 (

NOTE: Record results with a ¥/ if all sachets pass. f any sax

)

DATE

TIME -,

SACHET
COUNT
GENERAL
APPEARANCE

VACUUM TEST
SEALS

WEIGHTS (/ ~

RUB TEST

[SEALING JA\
CLEANED

PEEL TESR -

SIGN

PLENVUDOSE 11PC T MasterRevision | Rev10.
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%L PLENVU DOSE 1 BATCH PACKING RECORD
NORGINE

Pack Code: [Theory aty:
Packing Order No.|

Pack Desci

AllIPC checks taken at pe.defined machine run time intervals (Machine running ime - utes). On start up and then
‘every 650 good sachet count cyce (his s based on 18 minutes of machine running ime),t3kk 20 saches (10 rom

consective sachets from each fling head) Perforn the ollowing: —
1.Before camying out Seal Integrty test,all sachets taken for IPC and QC samy ing stock damples) are o have.
the General Appearance checked to ensure they comply with all Sachet r SOP-0748

2 Sealintegriy checks as per SOP-0763.
3. Seals checked after VAC check as per SOP-0763

4. Weight check as per SOP-0870
5. Perform‘RUB TEST on the vaiabl cata as per WI-0862. /
6. Sachet sealingjaw fo be ceaned at cach IPC. (

7. Perom eel st as per 12156
NOTE: Record results with a ¥ if all sachets pass. Ifany sag b\mﬁ.«/

\)

DATE )

TIME

SACHET
COUNT

GENERAL
APPEARANCE

VACUUM TEST

SEALS

WEIGHTS MO/

RUB TEST  (J -

[SEALING JAWS
CLEANEI

PEEL TEST\\

sm%

PLENVUDOSE 11PC [ MasterRevision | Rev10
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PLENVU DOSE 1 BATCH PACKING RECORD

[Theory aty:

Pack Description: Packing Order No.|

CHECKING INSTRUCTIONS

Following the First Pack Check, tak 1 pack every 23rd outer and check he folowingor

Order. Record alldetas below:

1. Count the sachefs i 1 carton. Record content below.

2. Check sachets for general appearance record results with ¥/ ora ¥

3 Check one outer, check outer code and outer abel for compiiance as perl
Record results with a ¥ ora %

fance with he Packing

PLENVU DOSE 11PC T Master Revision | Rev10
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%h PLENVU DOSE 1 BATCH PACKING RECORD

NORGIN

Pack Code: [Theory aty:

Packing Order No.|

CHECKING INSTRUCTIONS

Following the First Pack Check, take 1 pack every 23rd outer and check the following Tor comphance with the Packing
Order. Record alldetals below:

! Coureine saches i 1 carion. Recard content el N
2 Check sachets forgeneral ppearance record esuts with ¥ ora X )
3 Checkone e, check uercodeand aver el o complanceaape fance

Record resuits with a ¥’ ora ¥

4.mmmm,mm,um(wmmmmkmmﬁwr form a Team Loader

immediately.

GTY SACHETS PER CARTON

onER

CENERALAPPEARANCE

CUTERLABEL CHECKED.

“GHECKEDEY:

W product s 3 Wanufasiure daie or Zico. Record detals below

PLENVUDOSE 11PC [ MasterRevision | Rev10
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/?/)! PLENVU DOSE 1 BATCH PACKING RECORD

NORG

Pack Code: [Theory aty:

Pack Description: Packing Order No.|

RECONCILIATION

Record Trolley numbers and use in numerical order.

PACK SAMPLES TOTAL PACKS
DOSE 1 SACHET SAMPLES:
Reject Cartons
ol
Rejoot Filed Sachet DOSE
ol
Reject Filled Sachet 2A/8 fst Batch ct Filldd Sachet 2A/8 2nd Batch
ol ol
Rejectd cafléts it appiicable)
ol
Reworked Sachets Packed <‘/
From Ovter Batcn
Hazmsaw | OUTER | SGN | DA
Outer Label Refect] Outer RimiagMean Ve Rejects | Sachet Rejects | Weight Checks|  Ohers (43)
13549 118280 gy | (abow)io) |  Reiects
DRERTIVE S R
ERIME Batch Completed
BUC AT GV %EUK [ WEUK | %
OATCANG{ USED | REJECT | REJECT | VIED | meCo | siow | oare
- o) fortor)
PACKRECONCILATION
o _[oesTRUCT] TosET | omeR o
ProDUGED| ‘Sartes |MBSNES| Sigs | sauetes | raansrersep

PLENVUDOSE 11PC [ MasterRevision | Rev10
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R

NORGINE Function Checks — Line 6

‘Complete the following checks at the start of the 1< ight shift of the week, at the start of each

Packing Order, or following any significant intervention to the machine or process the following

checks must be carried out, record the results with a ¥ or x. fany crosses are recorded do not
fun the ine and inform a Team Leader.

o [ |

‘Temperature and Speed check. Check function screen and record settings with a v or x

MOVIPREP SETTINGS:
e o4
e sacKseaL oo Tor snck seAL 160
0 FRowT SEAL oo Tor FRowTsEAL 160
son oare
PLENVU SETTINGS:
SPESD oo soprvesowa | 20 (TALYONLY) |72 (Allother counties)
CHANNELS 36 Vertica 90c
CHANNELS 7 10 Rorzontal 190C
son I onre
Crwunic
Verity CFM Unit s connected, switched on, and Cox
operating comechy.
sion onre
Machine Function Checks. Check he following functions are GREEN. Record the folowing
checks wiha ¥ or x
Setecront
PrmeR Prwr oETECTOR evneie
e AT vAcuum
scowens srinen TansreR
veraTon tever vacuumoeT
AuceR FLLER Convevon
Seecrons
JRm— 2 oo FuLL sacwero seuc oer
siow oare

FN-1341 version 12,0 (SOP-0850 / SOP-0858 1 S0P 0860 1 WI0762) Fageias
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LY

NORGINE Function Checks — Line 6

Flow Wrap Function Checks. Check the following functions. Record the following checks

witha ¥, x or NA

FLOW WRAP SETTINGS:
"MOVIPREP SPEED: 04 WRAPS 1MINS
PLENVU SPEED TALY o0 WRAPS 1MNS
"PLENVU SPEED sl ther countries 72WRAPS 1MNS
CENTRAL SEAL FRONT: o
END SEAL UPPER: e
‘CENTRAL SEAL BACK: o
END SEAL LOWER: e
CooLNG PLATE ¢
Sion 3
(CHECK THE FOLLOWING FUNCTIONS ARE ORANGE:
CONTROL PAREL
PACKLESS:
cumiess:
serwos.
WoveREP: PLenvu:
LM ENTRY s3mm LW ENTRY s3mm

FORMER WIDTH 105mm.

FORMER WIDTH 105mm.

"FORMER WING HEIGHT 10mm

FORMER WING HEIGHT Smm

sicn

Detector checks. Record the following checks with a + o x

MISSING PRINT & EMPTY SACHET DETECTOR CHECKS

e T sAcHET wssiopra camon |

Ty showe oeTecToR

on Tore |
ARG EROER T LEAFLETDETECTOR CHEKS

e camron: I

e

sicn

[orre

FN-1341 version 12,0 (SOP-0850 / SOP-0858 1 S0P 0860 1 WI0762)

Fagezas
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7)Y

NORGINE Function Checks — Line 6

Product prodders are to be inspected for any damage at the START and END of batch. Any
‘damage found, STOP line and inform team leaders immediately.

Proder mspesied t START o753

Proder mepecied STEND B

‘Sachet Height Sensor Checks — For MOVIPREP Batches only
NOTE: Please N/A this section when running PLENVU batches.
Put one flow wrapped pouch into the carton lead system. The carionner shouid reject the pack.

Put Three wrapped pouches into the carton feed system. The cartonner should stop before the
‘packs are cartonned.

'SACHET HEIGHT SENSOR CHECKS

[ I Tovemras

Team Leader Review
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1. OBJECT/SCOPE

The object/scope of this qualification exercise is to verify the performance of Line 6
pcking line at a speed of 72 sachets/packs per minute as outines in Change Control

64612

2. ASSOCIATED DOCUMENTS

Document number Document title

10.M0.0341 10Q Protocol for PEG Line 6 MA320 Cartoner installation and associated
downstream equipment.

GTMP.22023 Assessment of PLENVU Sealing Jaw temperalures af 72 Sachets Per Minute

10.M0.0430 10 Qualfication for Line 6 Fiow Wrapper PLENVU 72 PPM Operating
Setlings.

RA22040 RA PLENVU Increased Speod 72 PPM Line 6

10P.MO.0010 Installation, Operational & Performance Qualiication for Packing Line 6
Procossing PLENVU at 72 PP

3. SYSTEM DESCRIPTION

Equipmentlsystem Serial number | Asset number
PEG Packing ine 6 Bossar Filing machine 5200 Fiing Machine | 998 |
Quaroinc. Linx printor (S/N ANSO1 Asst number | - 820012
UK003378 and Wolke m600 Advanced orinter S/N UK003378.
161010487 Linx Printor -

AN5O1
PEG PackingLine 6 OCR 3907 205003
Fujl Alpha 8 Flow Wrapper & Chillr Alpha 8~ UK003483
041205
Chillr -
2200364559
MA320 Marchesini Cartoner, associated PCE vision | Cartoner — Cartoner -
system & Nordson giue unit 3180014, Ukooaasz
PCE Vision PCE - UK003541

TP-0567 version 5.0

Pago of 27
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Qualification protocol Document ID: ~ 10P.110.0010

Gine  Line 6 Speed Incroase Version: 1.0

Use with SOP-2227 (Qustcation o s actissand aquiment) and W1-1110 ating qusbcatn rotoce)

System —51-
0T0/AKAGEE85
)
EBS Oulfeed Conveyor EBS4605-120 | UKO03450
| PEG Packing Line 6 Ishida DACS Checkweigher (A 71515 908
| Pouch).
| PEG Packing Line 6 Ishida DACS Checkweigher 560010655 998
(Overurap pouches) - -
PEG Packing Line 6 shida DAGS carton seootosss |98
| checkweigher
| PEG pacing e 6 CasepeckerPalitiserwit Outer | M8100003 | UKous085
| Printor and OCR

The Line 6 Packing Line is connected to the following utiites:
- Compressed Air

= Mains Electrical Supply

4. QUALIFICATION STRATEGY

44 History related to the System/Equipment/Line

Ref. qualfication Approval
document date

Intiel 10100341 Installation and Qualfication of new 11A320 16 Mar

Quallfcation cartoner and downstream equipment 2020

Periodic Review of Packing Lino 6 for the Period
Sep-18 to Aug-20, Document concludes the
Packing Line remains In a validated state. Fab2t
Installation of MA320 cartoner and quafication of

ifled sealing aws were n the scope of the
Periodic Review.

Periodic Review | PRMO.0061 rov 1

Validation Report provides a summary of
Dstalat VRMO.0227 rev 1 | qualiication aciiviles performad to Install & Aug21
pper replacement lowwrapper on Packing Line &

Installation of flow

“Trial work was performed to dofarmine suilable
operating parametors for packing at 72 sachels | 30 Aug 22
min on Packing Line 6.

Speed ncrease | GTM.P.22.023 rev
rials 1

Flow wrapper rov 1| Flowwrappor operating parameters al 72 packs
speed Increase | 'OMO0430 e 1| (i gy cliied 05Sep 22

42 Equipment/ System Risk Assessment

RA.22.049 Version 1.0 has been authored to assess the risks associated with the
T e BDa ! The vt
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Use with SOP-2227 (Quatlication of ufiitles, faciittes and squipment) 8nd WI-1110 (drafting quaification profocol
assessment identifies GxP-impacting functions and qualification testing that Is required
{0 verly the correct operation of funclions following the speed ncrease. The risk
assessment also highiights procedural controls that are to be implemented to support
foutine running of the Packing Line 6

43 Documentation strategy

The risk assessment has highlighted a serles of tests that will be traced In the following
documents:

o Inslallation, Operational & performance Qualifcation for Packing Line 6 processing
PLENVU at 72 PPM.

4.4 Test execution

‘Test scripts must be filled in, in accordance with data integrity principles as outiined in
POL-0061 and Good Documentation Practices described in SOP-0144. Prior to
‘completion of any work in connection with the execution of this protocol, all executors and
‘approvers must complete the Identiication of Personnel in section 5.1 of this protocol.

Where protocol execution has an impact to saleable product a cross reference within the.
‘comments section of the Job Card or equivalent must be made, i.e. To faclitate this, the
following practices have been agreed across Validation and Production Scheduler's:

+ Validation personnel to nolity Master Production Scheduler of proposed study
+ Mester Production Scheduler to add referenc to schedule
«The front page of the protocolqualiication must be attached to tho Job card.

Al saleable validation batches must be shipped under quarantine/control 1.
shipped under test) until release of product has been issued by a Qualified Person.
Itis to be considered If it is appropriats to specify that batches can be raleased on a
batch-by batch basis as opposed o being held until compietion of the entire
validation activity. Once relevant validalion documentation has been approved,
QAWalidation personnel must nofify the QP to remove its quarantine status on E1
as approprate.

All appendices attached to the protocol should be niquely identified.

All entries on the protocol are signed/initialled and dated at the fime of the fest (.. no
pre-dating or post-dating). Al enlres to the protocol are to be mace with blue or black
ink, no fel tip markers, penci, or tippex.

Ifthere is no information included in any section ‘N/A' is written together with
signaturefintials and date. Incorrect entries and amendments in the protocol are
crossed out with a single line (not to obscure the original entry) and initalled and dated
with @ comment if appropriate.
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Quallfication protocol Document ID:  10P.10.0010

fonaine Line 6 Speed Increase Version: 1.0

Use with SOP-2227 (Qualcatin of e, faciis snd suipment) anc WI-1 110 rafing quaetion rooeol)

Al instruments/devices used fo tests execution are calibrated, a copy of caliration
Gertifcation must ba joined to the prolocol i it is not stored on site.

45 Management of failures

A non-compliance form (TP-1358) wil have to be opened as described In SOP-2227 for
non-commercial activiles:

> Any changes during the execution of an approved protocol (method,
‘acceptance crileria, operaling parameters, changes or variations from the
validation plan, ete.)

» Any test in the protocol previously approved but not performed
» Any resul that does not meet the defined acceptance criteria

On the other hand, deviations that have an impact on routine/commercial production
batches are managad by the site deviation management procedure SOP-0894.
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53 Sampling Plan

‘Currently defined in-process checks (IPC's} for PLENVU Dose 1 wil be performed throughout the
baich every 18 minutes alongside addiional sampling to support Performance Qualfication

+ overy 18 minutes - sachet il weight as per SOP-0870

« every 18 minutes - sachet standards as per SOP-0746 and Visual Standard #1-5

« every 18 minules - seal integriy festing as per SOP-0763

« every 18 minutos - ink acheronce testing as per W-0852

A 900kg full scalo batch of PLENVU Dose 1 (Sachet fl weight 115.96g) has a maximum
theoretical yield of 7761 sachets. Each PLENVU Dose 1 sachel produced is collated with Dose 2
WIP sachets (consisting of Dose 2A and Dose 28) on the packing line prior (o the doses being
overwrapped togsther by the flowwrapper. Therefore, a fll scale batch of PLENVU has a
maximum theorelical yield of 7761 overwrapped pouches. Each overwrapped pouchis inserted
into a 40mm carlon, therefore, a full scale batch of PLENVU has a maximurm therolcal yield of
7761 cartons.

British Standard SO 2856-1 sampling tables Indicate that for a ot sizo botween 3,201 and
10,000, & minimum sample size (L) of 200 Is required at the General inspection level Il

At an operating spocd of 72 sachets min”, the Line & Sachet Filing Machine theoretical PLENVU
batch run time of 108 minutes.

34 sachets will be sampled from the Sachel Fillng Machine (17 from each fiing head) at the start
of the Performance Qualication and every successive IPC Check (18 minules runfime or every
1296 sachets produced), n order to achieve the required minimum sample size of 200 sachats.
NOTE; As the Bossar 3200 has two filing heads, the SFM sachel counter value on the HMI s
half the irue number of sachets produced e.q. at 30 mins, he counter wil display a count of 1080
and 2160 PLENVU Dose 1 sachets wil have been produced

In addition to sachets, 34 overwrapped pouches wil be sampled and inspected from the

overwrapper every 1296 pouches (or 18 minutes fine runlime), in ordar to achiove the required
‘minimum sample size of 200 pouches.

Finally, 34 carons will be sampled and inspected every 1296 carlons (or 18 minutes runtme), in
order 1o achieve the requirad minimum sample size of 200 carlons.

“This sampiing regime will provide confidence that Packing Line 6 can produce good qulty
‘product when operaling at a speed of 72 sachets i under routine production conditons.

‘Sesling jaws are notto be inspecied and cleanad during the Packing Order unless required.
‘Throughout the Packing Order, sampled sachels wil be assessed 1o determine if there are any
qually issues that may be allributabio o dirty sealing Jaws and at the end of the Packing Order
the cleanliness of the sealing jawis will be assessed at the conclusion of the Performance
Qualfication. This s 1o defermine whether soaling jaw cioaning every 18 minulos s required, as
per current procedure. Any observalions are 1o be recorded:

Sachet fllwelghts will be checked as por SOP-0870 every 18 mins runtime (648 on the Bossar
sachel count) and the results recorded on Welght Conirol Greph FN-1541. Operators will follow
the rules and guidance for adjusting fling heads outined in SOP-0870 Appendix B. A scannod
copy of the completed Weight Control Graph willbo attached to Appendix 6. The batch fil weight
mean must be within 113.64g and 118.30g.

Sachet inspection results (hroughou the packing order wil be recorded in Appendix 2.
Pouch inspection resuls throughout the packing order will be recorded in Appendix 3.

CGarton inspecion results throughout the packing order will be recorded in Appendix 4.




image102.png
54 Tost Scripts

List all test scripts below in a chronological order:

Tost scripts rof. Purpose / Objectives

Verity all stand-alone machine programs for PLENVU @ 72PPM are

8100 prosenton Lino 6 packing machines; all documentation that requires.
Updating is hand amended; al refect functions are veriied prio to starl-
w.
Verlly all aspects of the production fine can run at e 72 PPM spacd

1s1-Pa under routine production condiions without having any adverse effecis (o
performance, product quality or operator safety; Inspection of sachet
‘apparance in relation o sealing jaw deaning frequency.

152-PQ Review of equipment performance; review of addiional checks/IPCs.
Verlly that al of the relevant documentation has been updated prior to

T81-PostPQ | starting mein procucton al 72 PPM.
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| verity pLENVU 72
| PPM Program s
present on Bossar
sachot filing machine

.| s available on the

A stand-alone program

Bossar HMifor 31 (1
PLENVU @ 72 PPM.

Verify h the correct

Prosot 1 s solocted on

Veriy that the corroot | Presot 6 is selectedon |

presetis selectec on | checkwolgher 1. [ [
checkweigher 1 R

Verily PLENVU 72 | A stand-alone program

PPM Program is s available on the Fuji | || | [
present on Fui Flow | Flow wrapper M for | 1'% Lx [t

wrappor PLENVU @72 PPM.

prosotis solectod on | checkweighor 2. .
checkweigher 2
Verity PLENVU 72 | A stand-alone program
PPM Program is s available on the. 0
presenton MA320 | MA320 Cartoner HMI | [ A fuss
Buffer! Cartoner for PLENVU @ 72 “

PPM,

Veriy that the corrct

Proset 815 selectod on

PPM.

prestis selocted on | checkwelghor 2. xfuke

checkweigher 3 - i

Verify PLENVU 72| A stand-alone program .

PPM Program s s availablo on tho st

present on Neri NeriOptel Hii for fite ‘
PLENVU @ 72 PPM.

Veritythe automated | Casepacker spoed

Casepackor spoed s | manually changedon | | | o

st 1o 72 PPM. HMi rom 600 72 b B e !
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Documentation

o, | veriythata Pasking Job Card and
documentalion has | Lina 6 Function Ghock 0
‘been hand-amended | sheet FM-1341 have /‘g Copebd | s
toreflect tho IOP | boen hand amonded fo f

reflect the speed.
chango.

Operation

0. | Verty that il Unders | Allunder and over
& Overs reject ‘sample weights are R
tunctions for ol succasstayreected. | [\ (A0 | o
Chockwoigher 1 are v
fully operational

1. | Verty that an Unders | Al undor and over
& Overs rojct sample woights are N .
functions for ail successiuly rejected. | [\ (b | ]
Gheckwsigher 2 are s Vot
il cporational

12| Verty that il Unders | Allundor and over
& Overs rojoct sample wolghs are .
functions for il Succossiuly rjocied. | e, !
Chackwoigher 3 are. alh
fally operational

1. | Briof all operators and | Al members of staff
maintenance steffwho | are brofod on tho | 0
willbe onine forthe | changes mads to k) frss
(0P of the changos | pacing o 6.
made (o tho lno.
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Step | Tostinstructions | ExpectedRosull | Actual Results | Pass/

Acceptance Criteria Fail
Ensure pro-requisie | Allpre-roquisio .
actions outinod n | aciions have beon (
Section 5.3 have been | completed. Thts
complatd.

Al staff exocuting the | Idontiication tale
PIC and PQ protocol | completed for al staff.

o complto staff
identlication table in | Dopertmental fy Enpeld
secion 45. manager(s) confims | 110 R ey
stafare sutably
Verity stalfaro trainod
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3.

PROCESS CAPABILITY (PPK AND PP) SUMMARY - IPC & ASSAY WEIGHTS

Capablliy calculations Pp and Ppk provide the actual process performance given all of the variance
that s currently present in the process.

USL - LSL
L

Estimates what the process is capable of producing if the process mean were to be centred between
the specification limits i.e Pp evaluated the overall capability based on the variation of the process,
but not on its location. Assumes process output is approximately normally distributed.

o ()Y

Estimates what the process is capable of producing, considering that the process mean may not be
centred between the specification limits ie. PpK evaluates the overall capability based on the location
and the overall variation of the process. Assumes process output is approximately normally
distributed.

N.B. I Pp and Ppk are approximately equal, then the process is centered between the specification
limits. If Pp and Ppk difer, then the process is not centered. Because the Pp Index does not consider
the process location, t does not indicate how close the process s 1o the target region that is defined
by the specification limits. For a complete and accurate analysis, use Pp and PpK graphs in
combination with each other to draw meaningful conclusions from the data.
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Table 4.1. Historical process capabilty result summary table for IPC weights
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‘Table 4.2. Historical process capability result summary table for assay results

PpK
Dose Test 2018 2019 2020
PEG Assay_[[11186. 718 16
Na' Assay | 1,06 163 741
Dose | K Assay 116 145 1.98
SO Assay | 104 | 093 1.01
[ Cr Assay 190 153
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The machine speed for PLENVU at 23 cycles per minute equates to 2.6 seconds per cycle.

The sealing jaws close at 700 degrees and open at 1000 degrees, giving a sealing time of
300 degrees per cycle. The total number of degrees per cycle is 1440.

The dwell time in seconds at 23 cycles per minute - S x2.6 = 0.54 seconds.

i 60 seconds +36 cyetes _
Dwell time at 36 cycles: =389/ = 0,001158

oss
]
Therefore, the dwell CAM Setting on the HMI was input as: In - 700 degrees (controlled via
a mechanical CAM), Out — 1166.6 (controlled via an elecrical CAM), which equates to 466.6
degrees.

= 4666 degrees per cycle.
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Sachet Filling Machine Settings

Current PLENVU - 30 Cycles Per

Proposed PLENVU — 36 Cycles

o Minute Per Minute
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50
51

EQUIPMENT SYSTEM REQUIREMENTS
Functional Requirements.

Requirement

Supplier Response

(08 ottt o it asposse i rocured i rtr o
et i roquraront can o et by o o)

514

‘The proposed equipment must be
designed, fabricated and installed in ine
with requirements of cGMP

All machines are GMP designed and compliant

“The equipment must be integrated into
the packing ine 6 process as detailed in
Appendix 1. Footprint is crucial, please
Indicate size.

Linelayout with MA320 already madi and shared
with Norgine

513

“The Cartoner must be able to run, ata
‘minimum 47 Skillet cartons per minute
for double stack formats (MOVIPREP —
Format 1) detailed in appendix 2 without
reducing machine efficiency and fine
OEE

Machine s able to achieve and exceed this speed.

514

‘The Cartoner must be able to run at a
‘minimum 80 skilet Cartons per minute
for single stack format (PLENVU —
Format 2) detailed in appendix 2 without
reducing machine efficiency and fine
OEE

Machine s able to achieve and exceed this speed.

The Integrated infeed system must
accept packs as supplied by the existing
Fuji flowrapper and Ishida checkwelgher
Sometimes at a variable speed deiivery,
and piace them accurately and
consistently so that not o cause
problems to the supplied Cartoner and
reduce machine effciencies and fne
OEE

‘Synchrodynamic conveyor quoted for this purpose

‘The Integrated infeed system must
ensure that two pouches are stacked and
placed neatly and correctly in each
carton for format 1 (MOVIPREP)

Ves Robocombi il do ths:
a Photocel il check correct placement

547

If only one potich has been inserted into
the carton, the carton must be rejected
(Format 1 ~ MOVIPREP only)

a Photocell il check correct placement

When only one pouch has been inserted
on three consecutive occasions the
machine must stop and send a signal for
the integrated line upsiream to stop also.
(Format 1 ~ MOVIPREP only)

0k 3 consecutive erors function insoftware
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519

5110

A Bulfer system that enables the fine to
continue working for up to 3 mins, whilst
ot stopping the upstream equipment
must be offered as an integrated unit
add-on.

“This option should improve line OEE and

not reduce line effciencies

Yes complte bufer system with boxes has been
quoted for tis.

Approx, overwrapped pouch
dimensions are:

Eormat 1= MOVIPREP
125 x 16 x 205mm (Double stacked)
Weight = 130,69 + 29

Format 2 PLENVU
130 x 25 x 200mm (Single stack)
Weight = 234.029 £ 23.4g

Ok, achievable by machine

5111

Carton sizes required:

Format 1 - MOVIPREP

One size
145 x 40 x 205mm

Format 2 PLENVU
Two sizes.

145 x40 x 205 (Standard)
145 %30 x 205 (US)

Ok, achievable by machine

5112

Al formats lsted on 5.1.10 and 5.1.11
shouid be easly changsable with
minimum downtime.

Changeover preferably automatic but as
& minimum provide suitable scales.

digital and analogue adjusters so that
best case seltings can be used for easy
repeatabilty, poke yoke any potential
changeover problems for operators and
engineers.

Change parts should be a minimum and
made available I required.

Changeaver is ergonomic, minimum number of
change parts

‘Any adjustment or part change will be marked with
stamped 1D codes, numeric adjusters. A format
change manual will b suppiied.
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5113

5114

‘The Cartoner must ensure that two
pouches are placed in each carton for
format 1 (MOVIPREP)

Ves done through robot and photocell check.

‘The Cartoner must have the abilty to
inserta leaflet into every carton produced
(See Appendix 3 fo leaflot spec)

Yes,leflet feeder is quoted.

5115

‘The Cartoner must be able to give both
ends of the carion (see carton spec in
Appendix 2)

1

Yes glue cosure quoted

51.16

‘The carton magazine to have a low level
sensor which enables a low level warning
light with audible alarm.

If thers are no cartons in place the
machine must stop and send a signal for
the integrated line upstream to stop also.

Yes lowlevel sensor present by standard

.47

“The Cartoner must have the abily to
read the Pharmacode on both the carton
and the leaflet and when faulty to be.
rejected

Yes insallation for a barcode reader is quoted for
this purpose

5.1.18

‘The Cartoner must reject the carton if no
leafiet has been inserted.

Please note: All Leaflets are
Luminescent

Yes luminescent sensor s present

5.1.19

The leaflet magazine (o have a low level
sensor which enables a low level warning
light with audible alarm.

If there are no leaflts in piace the.
machine must stop and send a signal for
the integrated line upstream to stop also.

Yes low levelsensor present by standard

51.20

A pack height sensor must be provided
50if an additional pack or missed placed
pack s transported on the transport belt,
the machine will reject these packs and
therefore the Cartoner wilnot ry to push
these packs info the carton, potentially
‘damaging machine and materials

Yes height sensor photocell present

5421

The Cartoner must not pull down an
emply carton f no packs are present,or,
in addition, i one pack is mising on
forma 1 ~ MOVIPREP (Double stack)

It must refect the carton f no packs have
been inserted

Yes 10 cartons will be pulied in these cases
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5122

As the machine will form part of an
integrated ine, it will need to
‘communicate with equipment upstream
and downstream from it

Ves up and downstream contacts are present

5123 | The supplier must have a bookletfeed | Yes,predisposed for fuure booklet installtion

option that can be purchased at a later
date.
Cartoner must be able o retrospecively
‘accommodate this bookletfeed system if
leafet system becomes recundant due fo
regulatory requirements

5124 | The Case-packor must be capable of | Y6 3peed s achevable and can be excesded by
funning at a miimum, the same speed | oot and cartoner
as the formats that the cartoner is
designed for
ie.
47 Packs per minute (MOVIPREP -
Format 1)
80 Packs per minute (PLENVU — Format
2)

5125 | Any modification work to the Case- Yes existing Casepacker can have  HMIformat
packerPalitizer o meet the above added for these speeds
speeds (5.1.24) must be completed by
the supplier o ensure ineis suitable for
operation without any oss of machine:
effciencies and OEE reduction

52 System/Equipment Build
Htem Requirement Supplier Response
(s gt xpomion s posit s rquredn e o
e 0 eqorret a0 o y o )

521 Vendor shall comply with Norgine’s See comment on appendix to URS.
maerial Specifcations, detai
Aopendi 4 Ona general leve this machine s ot in product

contact. Material are compliant vith all applicable
GMP practices and CE/EU directives.
522 | Alloloctrical equipment must be sufable | Y& S1ce e are cmpiant withall pplcable GM? /

for the area in which it s fo be instalied
Al electrical enclosures to have an IP

rating that s suitable for a Secondary

EU/ CE norms on electrical instalations.

Specifc norms are
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‘packaging area in Pharmaceuiical
production environment as a minimum
and IP certication to be provided

“ENGO2041° Machinery Safety - Electrical Equipment.

"EN61439-2" Low Tension Machinery

“The vendor shall conform and agree

at vendors site prior to delivery of
‘squipment

523 In geners e are compliantwith 3 GMP norms and
with Norgine Lid the engineering U CE drectves
standards 1o be applied o al loments
| of the design, supply and installation B
524 | Al support stucturesfo bo dust soaled | es 35 per GHP
and boxed in
525 | The extemaldesign and iish of al | Yes asper P
egquipment and associted conneciions
and ancleies are o be such thatthey
arereadily cleanable, neat and iy and
instaled 0 2 professiona sandard
528 | The proposed system must be capable | Ok s our stancard s 6 bar
operating with an air supply which will
ot excoed 6.0 Bar (84Pa)
527 | The poposed system must be capable | ves tis s spplcable
of aperating with 8 415 Vols e
phase N+E 50Hz Incoming main supply
528 | System (o b conrlled wih an industy | Siemens PC5770 or SOPLC aswith ther machines
standard PLC such as Siemens or | supped to Norgne
‘Onron withcode riten i adder logic
and commentod n the Engish
Language wih Back.up copy avaiable
53 Operational Requirements
tom | Requirement Supplier Response
L —
i 5 et o Sy B
531 | Aloperations wil be subject 108 Ok machin s compliant with GMP and EU narms
manual handing asssssment
532 | Local Emergency Stops to be provided | Ok s machine s complantwith GMP and EU norms
on each flomof sauipment
533 | Toundertake extensive corlied aining | S0 aning s quoted

‘Advanced taining with manual i quoted as option.
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534 | Mustbe secure and provide for Yes, S levls nttal with customizable userame /
definable user-groups acoessibity il | password combination and User Management
be resticted by using at least hroe | fncton
levels via usemame and password
535 | Ifthe equipment has the abilty to stored dta are counters, access
Storeirecord any ortical data t wil need
10 successfull undertake the
appropriate level of I valdation
54 Operational Environment
Hom Requirement Supplier Response
(on st o st asposste s i oo
. e e sasaren oo oy
541 | Carton and eaflet magazines lobe | yes,onfont side of the machine
easily accessible on caroner
542 | Flat case magazine 1o bo easily Yes,on front ideof the macrine
accessible on case-pecker
543 | Controls o bes 1.5 metres high es M height
544 | Operationof the machine obeby | Yes PCGE7 by Semens
means of a HMI
545 | Local amergency stops to be provided | Ok as machin s compllant with GMP and EU norms
on Cartoner,Infeed Robots and ofher
associated equipment.
546 | Toatain ateast 95% sffcency, | stangara effiiency for a singe mactine is 8%, our
‘csording to Standard DIN 8743 refrence s based ks on the apptale parts of DN
o but a common standardcan be disussed and
| agreen between archesin and Norgine
547 |Equpmenimustbesuiabletobe | vesitis
installed within a Pharmaceutcal
Secondary Packing Facity
548 | The system must bo capable of Yesitis
operating within a HVAC controlled
envitonment which has froquent ar
changeovers .
549 | Tocomply with ATEXIDSEAR Atex/ DSEAR should not b reqied or this
Regulations spplcaton macine ype an pharmaceutca
- productype)
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Factory Acceptance Test Protocol Template D:  TP-0892

NoRGiNE  Marchesini MAS20 Cartoner with Integrated  Document ID: ENG.FAT.040 rov 1
Infoed and Buffer systam
Date: 30May 19
Page: Page10f12

Factory Acceptance Test (FAT)
Protocol
Equipment / Facilities Description:

Marchesini MA320 Cartonner with Integrated
Infeed and Buffer system

Approval for use

Roviewed by _ Signature Date
Leon Stojanovic
Global Technical Engincering e R0 ey 19
Expert
Steve Gregory e i
Maintenance Section Leader | =)\ ptagaay | OB Tord
Rod Lugg i N

A Z3 3 JuN L9
Head of Production - rCns
Sharon Philips
Validation Secton Leader A Talbas jtcis
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T During SAT s necessary 1o check the carton code reader.

2. FAT accepted based on further performance testing on the infeed system during the
SAT once consistent product flow and product thickness s available in production
environment on both flowpack formats. The problem was related to the reusing and
inconsistent feeding of the flowpacks which caused issues mainly on the transfer of the
‘pack into the buckets prior to robocombi pick up. This restricted fests on PLENVU 10 2.
X 5min funs and 1 x 10 minute run. On MOVIPREP, x3 10 minute runs were achieved.

3. During these production runs, there was evidence of minor tuck faults, which were set
up issues that can be corrected at SAT. Advise Marchesini engineer fo be present
during commercial product production (PQ) runs on start up (after SAT conclusion).

4. Infeed gate was taken off when running the Moviprep and worked well, we will need to
confifm ifthis part is required or not for the Plenvu.

5. We will need to investigate If a tamping systen is possible to fit o the machine, then if
itis and can be made, when it could be fitted(possible during the SAT).

6. Itis necessary to put a label on the buffer area to avoid injuries for the operators.

4. Materal i prova
Tt wately
e e
= _ em
B [oresure Al e o st N Bowpch cartns andletet
[ p—
oty [P ——
. Documentaions

Documentation
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393 Buffer System and Cartoner Function Checks.

Please Note: The primary Cortoner function checks were carried out during the
‘commissioning phase, which utilsed the supplier 1Q/0Q documentation to ensure complete
functionality of all components/sensors. This includes all pharmacode reading points and
reject functions. Therefore, only high-evel testing on the buffer unit - which required the full
line to be operational - wil be carried out at this stage.

continue operation as usual until
buffer system WIP is emptied.

TEST scRIPT
Purpose/Objective: Demonstrate capability of Buffer System to maintain throughput |
during short/trivial line stoppages fo al roduct formats
Person Responsible: Global Technical Engineering Expert/ Global Technical Engineer/
Validation to Review
Expected Result/ Pass/ | Inital &
| bl Acceptance Criteria fail | pate
'MOVIPREP Non-USA 47 PPM -
[ 71 et up the fine to run MOVIPREP at a7 | Line running as expected.
cartons per minute using 10.1¢ leaflts. Fen Z,.E
7 [Smite 2 downstrean stop dung | Corion fling_process _sops
operation (ie. stop Casepacker, Neri or | upstream packing line continues
Ishida Checkweigher 3). producing overwrapped product;
Robocombi fils buffer unit with [P,
| WIP product until it reaches
capacity, at which point upstream Fn 3w
| fine stops (Note: Ishida 1;ishida 2
and Robot A infeed conveyor do
notstop)
3 [Restart fine with buffer system at | Line running as expected.
capacity. ™ s
4 [Simulate an upstream stop during | Upstream fine components stop;
operation. (i.e. Stop Ishida 2). Robocombi begins utilising stored %
WIP product from buffer unit to |
continue Carton fillng process; all | Pas;
downstream fine  components |+ |3 S+414
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PLENVU Non-USA 60 PPM _

5[ Set up line to run PLENVU Non-USA at 60 T =1
cartons per minute using 10.1 Leaflets Py Z
6 [Simulate a downstream stop during | Carton filing process stops; |

| operation (ie. stop Casepacker, Nerl or | upstream packing fine continues
Ishida Checkweigher 3). producing overwrapped product; | Pyg;

Robocombi fils buffer unit with
WIP product until it reaches
capacity, at which point upstream FImizg
line stops (Note: Ishida 1; Ishida 2
and Robot A Infeed conveyor do

| notstop)
7 [Restart fne with buffer system at
capacty. ) P 1 Z
8 |Simulate an upstream stop during | Upstream fine components stop;
operation. (.e.stop lhida 2). Robocombi begins utilsing stored
WIP product from buffer unit to
| continue Caron g proces:al Paxy |y
downstream line  components
continue operation as usual until
buffersystem WP is emptied.
[PLENVU Non-USABOPPM 5
9 Setup ine to run PLENVU Non-USA at 80 | Line running as expected. B

arons pe it aing 103 s fos> [ssnre
10 | Simulate a downstream stop during | Carton filing process _stops;

operaton (L. top Coepacke, Net or | psveam packing e coninues

Vi Checkweighr 3) radng overanspped producs {2155 5529
Robocombi fills buffer unit with |
W produc i . resnes| |
pacy,a which i wpsream
e stos s ki & e 3
1+ Robot A s comeor do

not stop)
T Restar e with buffe system full._| Uine unning as expected. s |
12 [Smulate an upstream stop during | Upstream line components stop; o M
operation. (L. stop Ishida 2) Robocombi begins utiising stored | 1/1("
peration. .e.stop Ishida 2). o 3 5 kol

WIP product from buffer unit to
continue Carton filling process; all
downstream line  components
continue operation as usual until
buffer system WIP is emptied.
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Document Subject:
10Q protocol for PEG Line 6 MA320 Cartoner installation

Document No:

P Number 0567
Revision number | 3
507 Reference

and associated downstream equipment

Test Instructions

Pass/
Fail

2| Setup Line to run MOVIPREP USA at 47
Cartons per minte for a 15 minute run.
(40mm carton; total approx. 705 cartons)

Line runs continuously for 15
minute  duration  without
excessive/unexplained stoppages
or jams at any station
downstream of Ishida 2.

Sampling/inspection of cartons as
per British Standard 150 2859.
For lot 705,
nspection level 2. 80 cartons
sampled and inspected using AQL
of 1.0 against criteri below:

Cartons are undamaged ~ and
contain 2 overwrap packs. Carton
print is acceptable. (No more than
2 defects allowed out of 80

cartons nspected)
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76 | Setup Line to run PLENVU USA at 80 |Line runs continuously for 15
e e e
(tomn ot o1l appro. 1300 | xcssvefunexpaned stoppages
cartons) or jams at any station [0 3w22)
Sownseam or b
Catons packed o outers
sy 2o s Sk g
e contgmion wvon " (2
damage.
‘ ampingnspcton of carons
i s 0 0|7
For ot 120, aag. onar
mpection levl 2. 80 canons ||| w5es?d
1 et et vt i
‘ 10 s e e
| A
| Cartons are undamaged and
| contain 1 overwrap pack. Carton
print is acceptable(print is clear, P’“ S0 sl
| legible and if 2D Data matrix
presen s 1s 3 gade € or
above). No more than 2 defects
e oo 0. canom
Comments:
B5 bk $e We © o powe B e
ey ot gua on vm e T g0 e
od Mo ceoni T Sey  der eeed o foew
o e





image58.png
Comments

Pome S5 mSveow  coeen vt o

o Ve e i Dwe v Romr [ Rt
v Serumr Wl & e fwg s
uE wer O faeoe b Ofeces & RBvel O

gaiar  TRs S rer AFfecs PaoBucT  Qualwy o
Comsows I UAS AN 0Gmss T AcessT  SAT v

Qoo oS (Smne U) | casa 36btel s o Corn,
Ir MRS Nosn  0GTED  Tuar  SOFTUME  Bouen
o, OAROMEST  TFeay L Be  ouire Aen WG

08 \wwér  GOsT Po Bawe YRS puace O MomiToR

R Buston Uy 4 Qomer  ~ems T

Be O N N Qe Coitmin

Carvin - carn 3bbu) LI 2N
QT Tmees W o enl Cautows,

Ta %

wor  Comse Y

From ahove temmed” vmb/m ,u&% hth q;ﬁ
the 20 O the b flled ertora were ned
;g,.\ m%nrﬂdf

e oome Sy

IT b MR YO GGy Seen o Cocwadn o bOMR
WG HOT i AT 6O e Pae m e

OF  Tueemon  eMiaTAeE BeTiaTE |
Y TR Mmoo T e eacc S,
Top | Cowiva TORN gratie Sl Sse ZowAS  seems, e

ForesTine Baeng

acome S % Wemsa TS WiL UME a wey eear
e Can e Qe Plowva e 0 BN
Review of Overall Test Deviations:
Srpt (pas/fal: PSS (state Appendin Koo Cavp
Reviewer: Date:
O4febeo





image59.png
Scope: Change Control Family

Record Search for line 6 » 7resuits

Record * Parent ID
3907 ta 3587
8453 W,
23673 'm0 15904
20140

62090 m,

75378

80474 W,

Showing 1 to 7 of 7

Results per Page - /ast updated just now &

Process

Action Item

Change Control

Action Item

Change Control

Change Control

Change Control

Change Control

Short Desc/ Functional Area

Line 6 Robot Cell upgrade
Comissioning

Line 6 Improvements to MOVIPREP
Bulk Product Flow

Line 6 Process Flow and Risk
Assessment to be reviewed and
updated and Performance
Qualification generated for MOVIPREP

Line 6 B Robot and Tray stacking
system Removal

Line 6 Inline Glue Unit to stick Plenvu
Dose 2 Pouch A & B to Dose 1

Line 6 - Temporary Manual
Palletisation of Outers and Change In
Use of Casepacker Variable Data
Camera

Line 6 Inline Glue Unit to stick Plenvu
Dose 2 Pouch A & B to Dose 1

Date Opened

19/09/2016 02:31 PM

14/06/2017 02:00 PM

19/12/2018 09:11 AM

05/06/2019 08:49 AM

01/06/2022 03:11 PM

15/08/2023 09:16 AM

01/03/2024 09:05 AM

Originator

Kevin Livall

Frances Morrissey

Mary Browne

Kevin Livall

William Davies

Shelley Brace

William Davies

Date Due

30/06/2018

31/01/2018

31/01/2020

28/11/2019

30/06/2023

00/02/2024

state.

Closed - Done

Closed - Cancelled

Closed - Done

Closed - Done

Closed - Cancelled

Closed - Done

Closed - Cancelled

Assigned To

Kevin Livall

Frances Morrissey

See Record

Jack Critchley

William Davies

Sian Fox

See Record

Actionsw &

Governance ‘Source Category

Hengoed

Hengoed

Hengoed

Hengoed

mas
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Global Technical Trial Protocol Protocol N°: | GTMP.22023

Title: Assessment of PLENVU Sealing Jaw oo
‘Temperatures at 72 Sachets Per Minute Bevisionn

Nonaine Department | _Global Technical

1.0 INTRODUCTION
Line 6 currenty runs PLENVU at a speed of 60 sachets per minute, and MOVIPREP at a
speed of 94 sachets per minute. MOVIPREP is able to run at the increased speed due to the
fact that two overwrapped pouches are packed into one carton, meaning that the casepacker
runs at a speed of 47 cartons per minute. PLENVU packs one overwrapped pouch info one
carton, resulting in a casepacker speed of 60 cartons per minute. PLENVU is limited to this
speed as the casepacker maximum speed is defined as 80 cartons per minute.

This tral will focus on the feasibilty of running the Line 6 Sachet Filling Machine, for
PLENVU Dose 1 product at a speed of 72 sachets per minute. The quality components that
willbe considered for this trial are qualiy of sachet seal (Seal integrity, sachet appearance).

‘This tial is & non-commeroal trial using laminate only, and no powder to check seal
integrity.

2.0 ASSOCIATED DOCUMENTS

| DOCUMENT TITLE

fM-0457 Live 6 (leamne
Sop-0243 Vo cuum {m\ IS \tw
Sof- 6746 Arrmm ok "
Wi- 1\ ﬁs}
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‘Global Technical Trial Protocol Protocol GTMP.22023
i

sessment of PLENVU Sealing Jaw RevisionN® | 0
‘Temperatures at 72 Sachets Per Minute

Department | _Global Technical

4.0 TESTING
41 Test Execution

Prior to completion of any work in connection with the execution of this protocol, all executors.
‘and approvers must complete the Identification of Personnel in section 3.0 of this protocol,

Al entries on the protocol are signed/initialled and dated at the fime of the test (i.. no pre-
dating or post-dating). Al enties to the protocol are to be made with blue, black or red ink,

o felt tip markers, pencil or correction fluid. The only exception to this is veriying diagrams
and drawings.

If there s no information included in any section ‘N/AY is written together with
signaturelinitials and date. Incorrect entries and amendments in the protocol are crossed
out with a single line (not to obscure the original entry) and initialled and dated with a
commentif appropriate.

In order to ensure that when annotating drawings/diagrams allitems are checked, a
colour code will be used as follows:

Yellow highlighter Verified as correct

Green highlighter Not verified

Blue highiighter Verified/Checked and found to be incorrect
Red ink Amendments/Corrections

f additional colours are necessary to clarify complex drawings then an example must be
shown on the drawing annotated, iitialied and dated.

Where a screenshot is used to provide evidence, a time and date identifier is to be visible.
The product manufactured during this tral will be non-commercial material, and will be.
discarded once the trial has complee.
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5.0 TECHNICAL TRIAL
51 Technical Trial

Onca the line has been set up for PLENVU to run at 72 sachets per minute, the sealing jaw
temperatures will be assessed. The current validated sealing jaw temperature for PLENVU
t 60 sachets per minute is 190°C for all seals, with a tolerance of £10°C. The tialwillutise
this temperature. 100 unfilled sachets will be manufactured per fillng head at 180°C, 190°C,
and 200°C. Where 10 sachets will be sampled t the start, middle and end from each filing
head. The unfiled sachets will be assessed for vacuum seal integrity (SOP-0763),
appearance of seal (SOP-0746) and Peel test (WI-1216). All will be logged in Appendix 5
Results table. If these temperatures are deemed suitable, the triel will continue with these
seal lemperatures. If the above temperatures are not acceplable, different sealing
temperatures will be assessed.

‘The pneumatic dwell CAM is used only on the Top seal of the sachet. This CAM is used to
reduce the dwell ime of the top sealing jaws whilst allowing all other seals to engage for the.
full machine cycle. This is due to the type of sealing jaws used and it has allowed Norgine to
correctly seal all sides of the sachet at their required parameters. At the current machine
speeds and settings, without the CAM the top seal would burn,

‘The CAM settings were established by conducting the following calculations:
‘The machine speed for PLENVU at 23 cycles per minute equates to 2.6 seconds per cycle.

‘The sealing jaws close at 700 degrees and open at 1000 degrees, giving a sealing time of
300 degrees per cycle. The total number of degrees per cycle is 1440.

The duell ime in seconds at 23 oycies per minte - 21226 = 054 seconds,

Dweltime 813 cycls: “0conds e

001158
05t
T

Therefore, the dwell CAM Setting on the HMI was input as: In - 700 degroes (controlled via
 mechanical CAM), Out — 1166.6 (controlled via an elecirical CAM), which equates {0 466.6
degrees.

466.6 degrees per cydle.

Once all samples at the variable temperatures are collected and the optimum temperature is
established, 100 unflled sachets will be manufactured per filing head with the top sealing
jaw dwell CAM off to estabiish if this will now be necessary, with the natural decrease in the.
dwelltime linked to the speed increase. If the seal integrity and qualty is maintained at the.
defined temperature, with the cam off, a further 100 samples wil be collected and tested at
the £10°C points to ensure that the results are correct. This will also ensure that the seal
qualityis maintained within the assigned temperature tolerances.
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7.0 RESULTS
A summary of the results from the tral are to be recorded in Appendix .

8.0 CONCLUSIONS AND RECOMMENDATIONS

Condlusions and Recommendations
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PURPOSE

To desciibe the method to be used o perform seal infegrty testing o be carried out as.
part of the in-process checks.

SCOPE

To testthe ntegrity of sache | stick seals using vacuum in the PEG Packaging Area
Vacuumis measured in ilibars (mioar).

DEFINITIONS & ABBREVIATIONS

mbar Milibars

3 In-Process Checks.

PEG Polyethylens Giycol

RESPONSIBILITIES

‘Training Grade 2 Line Runners  To carry out Seal ntegriy checks o comply with the
procedure.

Trained Grade 34 Line. To cany out Seal integrty checks to comply with the

Runners procedure.

Packaging Team Leaders. “To comply with the procedure.

PROCEDURE

NOTE: Test o be carried out using calibrated equipment. If found to be outside
calibration schedule, inform a Packaging Team Leader.

Note: The number of sachets to be tested may vary between products. Refer to
PUC for specific requirements.

Carrying out seal integrity testing using vacuum pump and desiccator bow!
Before staring IPC check ensure that
* vacuum inletis postioned as below before continuing —

Fage 1715
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« satety glasses are wom
« The Start switch s of.

 The oillevel is above minimum and below maximum (see Appendis A).
* Digtal screen reads above 850 moar (see Figure 1. Appendic B).

* Remove 10 consscutive sachets from alrequired filers. Mark sachets vith
relevant fling head numbers.

* Visually inspect the sachefs for any holes or non-infegral seals before th fest.
has begun. Ensure the aciual sache seal idih is wihin specifcation greater
than or equalto 3mm If any saches are deemed as not meefing specification,
Stop the line and inform a team leader

Place the first 20 (10 duplex) sachets from filers 1 & 2 into desiceator and secure id,
unless stated othervise in the PJC. (For PLENVU, only 5 sachets can be added in the
Gesiceator 2t any one time)

Press Start suitch on the side of the vacuum pump 1o ‘ON. (posiion 1).

“The digital/analogue display willshow the pressure reading decreasing. VWhen the
reading reaches 200 moar. startthe calibrated imer and ime for 1 minute (see Figure 2.
Appendix B)

ifthe display does not decrease, swich the vacuum pump off and clean the edge of the.
Gesiceator and lid. Ensure no sachefs are leaning on the edge of the desiceator and.
repeat steps 5.12105.15.

Check all sachets swell. Then tum the startswitch to the off positon (positon 0).
For PLENVU, repeat steps 5.1 210517 for the remaining 5 sachets

If appicable repeat steps 5.1.210 5.1.8 for the sachets from fling heads 3 & 4
If any sachets 6o not swell stop the ine and inform 3 Team Leader

‘Visually inspect the sachet seals for holes and non-integral seals once fested. Ensure
the actual sachet seal width is within speciation and s greater than or equa fo 3mm.
and that seal width has not decreased following the vacuur st f any sachet seals are.
‘Geemed as not mesfing specification. stop the line and nform 2 feam leader.

Fagazer 15
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On completion of tis sachet ntegriy test, the sachets are then o be used for weight

checks/QC Samples (see SOP-08TO/SOP-1004).

‘Seal integrity testing using CTEX vacuum testing unit (Duplex)

Before staring IPC check ensure that

+ Safety glasses are wom.

+ Remove 10 consecutive sachets rom all required fling heads Mark sachefs.
it refevant fling head numbers i required.

+ Visualy inspect he sachefs for any holes of non-inegral seals before th fest
has begun. Ensure the actual sachet seal widh i within specifcation, greater
than or equal o 3mm If any sachels are deemed as not mesting specifation,
stop the ine and inform  team leader.

Lif id of vacuum tester and place the frst 20 sachefs (10 duplex) from ilers 1.2 nfo
‘vacuum chamber and secure lic

NOTE: TAKE CARE WHEN OPENING AND CLOSING LID OF TESTER AS MISUSE
COULD CAUSE DAMAGE

Once lid s secure press ‘START button to begin fest i oftester i secured correctly
digial gauge wil begin count p. Operators are to observe that al saches swell. When
‘gauge reaches 500 mibar automatic fimer will begin 60 second count.
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‘Check that all sachets swell. f any sachefs do not swell sop line and inform feam leader.
Allow check o complete.

Once check has completed and gauge reading has retumed to zero remove saches from
tester

NOTE: DO NOT ATTEMPT OPEN LID OF TESTER UNTIL GAUGE HAS RETURNED
TOZERO

‘Visually inspect the sachet seals for holes and non-infegral seals onc fested. Ensure the
actual sachet seal widh i wihin specification greater than of equal to 3mm and that seal
widih has not decreased folowing fhe vacuum test I any sache seals are deemed as not
in specification. stop the ine and inform a team leader

If applcable repeat steps 52.110 526 or any remaining sachets thatrequire festing

On completion ofthis sachet integriy test, the sachets are then to be used for weight
checks/QC Samples (see SOP-08TO/SOP-1004).

5210 For Stick Line Seal Integrity Test

5211 Before sarting IPC check ensure that

+ Safety glasses are o

+ Remove § consecutive sicks flom all required fling heads. Sticks wil be marked
with each filing head number

Pagedai 15
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+ Visually nspect the sticks for any holes or non-integral seals before the fest has.
begun. Ensure the actual sick seal vidth is wihin specifcaton. greater than o
equalfo 3mm at any point If any sicks are deemed 25 not in specifcation. siop
the e and inform 3 feam leader.

Lifl i of vacuum tester and place the fist 13 sicks from flers 1- 3 into vacuum
chamber and secure fid

NOTE: TAKE CARE WHEN OPENING AND CLOSING LID OF TESTER AS MISUSE
COULD CAUSE DAMAGE

Once fd is secure press ‘START button fo begin fest. f i of testeris secured corectly
digital gauge will begin count up. Operators o cbserve that al sticks swel. When gauge
reaches -300 mibar automatic imer il begin 60 second count.

Check that alsticks swellIf any stcks do not swel stop fine and inform team leader

Allow check to complete

Once check has completed and gauge reading has retumed to Zero remove stcks from
tester.

NOTE: DO NOT ATTEMPT OPEN LID OF TESTER UNTIL GAUGE HAS RETURNED
T0 ZERD

Visuall inspect the stick seals for holes and non-integral seals once fested. Ensure the
actual stick seal width is wihin specifcaton greater than or equal fo 3mm and that seal
width has not decreased following the vacuum test, if any sachet seals are deemed as
notin speciication. sop the fine and inform a team leacer.

Repeat steps 5.2.11 10 5.2 16 for remaining sticks from fling heads ensuring no more:
than 20 sicks are placed Intester at 2 fime
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PURPOSE

To define the standards required for sachet and carton qualty.

SCOPE

‘Applies to sachets and cartons filed with PEG based producs.

PEG
aa
NCMR

41
42
43

44

45

45

DEFINITIONS & ABBREVIATIONS

Polyethylens Giycol
Qualty Assurance

Non-Conforming Materal Report

RESPONSIBILITIES

‘The Packaging Manager and Chief Engineer propose acceptable standards.
Qualty Assurance Management authorse the acceptable standards.

Packing team leaders and line runners are responsibi for ensuring adherence
tothe defined standards.

Packing Team Leaders, or  nominated deputy. are responsibl forissuing of
“TP-0883 and recording deviaton reference and inspection actities on the
packing order

Engincering staffare responsibl for setling the machines to ensure that
Sachets of an acceptable standard are produced

QA to be contacted o acvise on issues faling outside the scope of ths SOP.

5. PROCEDURE

NOTI

LL SACHETS SAMPLED DURING IPC CHECKS (WEIGHT SAMPLES

AND STOCK SAMPLES) MUST COMPLY WITH SACHET STANDARDS.

5.1 For any category of qualty, the Packaging Manager and Chief Engineer generate.
atrbute samples of proposed standards.

Green

Red

Packs remain suitabl for sale but the issue should be resalved at the next
sutable production shut down e.g. lunch breaKlend of shiftpacking order
change. If correction of the faut requires a par tha s ot n stock. it snould
be filed a5 soon as availabe.

Packs faling into the red category of ths SOP may not be suitable for
release. On finding a red category issue, he lne s o be stopped and 2
team leader or i leader i fo be contacted who wil then decide on
wihether inspection s required of not and the extent.f inspection is required

Page 1of7
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 Team Leader of nominated deputy vil aise TP-0683 deaiing that a
minimum of 3 clear outers must be oblained. I instances vhere a higher
level of inspection s deemed necessary, that i to be recorded and executed
via TP-063.

LINE CANNOT RE-START UNTIL RE-INSPECTION SHEET IS FULLY.

COMPLETED AND SIGNED OFF BY A TEAM LEADER.

4 separate decision on engineering action is o be made by Engineering foloving the:
completon of the inspection and machine invesfigation

NOTE: If there are more than 2 re-inspections for the same cosmetic issue on the
same batch, in line with the agreed standards for MOVICOL Japan, a deviation
must be raised and the batch is to be quarantined in line with SOP-0894.

For all other markets, in accordance with SOP-0131 “Deviations and
Investigations”, the Team Leader or Shift Leader will decide whether a deviation is
required. The line is ot o restart until the issue is resoived.

NOTE: FOR PRODUCTS MADE ON EA PHARMA LINES REFER TO FM.2079.

NoT!

Note: Upon issue of Inspection Sheets (TP-0683) a team leader must record that
an inspeciion has been cariied out on the packing order b card and Line
‘cannol re-start un re-inspection i fully complefed and signe off by a feam
leader.

Itis imperative that deviations raised against  packing order must be.
eferenced on the packing order job card prior o transfer to Qually
‘Assurance for batch documentation review.

5.2 management must authorise the agreed standards (see Appendix A).
5.3 CARTON STANDARDS

NOTE: Ifre-inspection is required for cartons, the following visual activiies are
required.

531 Check cartons are corectly formed.
532 Alltuckin flaps are in conrect posifon

533 Glue spols are present when applcable

534 Tamper Evident stckers are appied correctly when applicable
535 Nodamage fo carlon as i holes or creases.

536 Overprntinformation is legible.

537 Data Matrixis clear and not smudged when appiicable

5.4 RENSPECTION FOR NON-SERIALISED PACKS:

541 Alaminated Pholograph of a good sachet 2077 is present on al horzontal
Sachetflling ines for reference o what 2 good sachet looks like FI.2078 i placed
on all vertcal sachet.fling lines. FIV-2188 is placed on all tick ines.

542 Allcartons are 1o be visually inspected for damage and ilegible pintpror o re-
packing.
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NoOTE:

A team leader or line runner should refer o Appendix A, FIA-2077, FI-2078 or Fif-
2138 in cases where there s doubt over the qualty of he sachet_fthe outcome is
ot clear, consut QA Offcer to provide guidance / a decision. Ifthe issue is not
covered by a standard QA shouid be inormed.

NOTE: LINE CANNOT RE-START UNTIL REINSPECTION SHEET IS FULLY
COMPLETED AND SIGNED OFF BY A TEAM LEADER.

RENSPECTION FOR TAMPER EVIDENT SERIALISED PACKS

‘When completing 2 re nspeclion on a serialised batch with a tamper evident seal,
once the seal s broken the carton MUST be destroyed on the Line Master.

Starting on the pre-detemmined outer lsted on TP-0653, break tamper evident seal
and remove sachets o re inspect.

Once the seal i broken, decommission the carton using the hand scanner and
“Destroy function on the Line Master. When the carton has been decommissioned.
place into a tray and keep separate fom new cartons.

Place al leaflets removed from the cartons info a separate ray

Re inspect materials as per Inspection Instructons listed on TP-0683. Place all
inspected. good sachels ino a third tray.

At the end of every outer record the number of defective sachefs found and the.
number of destroyed cartons. Count the carlons i the fray and ensure that the
number isted on the inspection sheet and the cartons physically i the ray are the.

Once the number of destroyed packs is recorded on TP-0633 fo the outer and
checked. place al decommissioned carlons into the product waste bin and hand
pack sachets and 2 leaflet nfo 2 NEVY carton

Pack sachets into cartons,referring to pack size as defined on the PUC and
ensuring each carton has the correct number of sachets.

Ensure every fnished pack has 2 eaflet

Neuly packed cartons are to be inroduced back onto the packing lie priorto
carton veighing system.

Once the re inspecton of materials is complete, the reconiiation summary of TP-
0883 must be completed with detals of il decommissioned cartons as vl as
sachet and leafet rejects. Reconciation must be 100%. It s not contact 3 Team
Leader immediatel.

LINE CANNOT RE-START UNTIL RE-INSPECTION SHEET IS FULLY
COMPLETED AND SIGNED OFF BY A TEAM LEADER.

5.5 Laminate Defects (FM-1155)

I any defects are idenfified on the laminate that could be, or have been used fo produce:
Sachets please inform the Team Leader vho should efer to FI-1155 ~ Norgine
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Appendix A- SACHET STANDARDS FOR ALL MARKETS

Excess Foil ‘Green | Omm to less than 2mm at any point
Red | 2mm or more at any point
Al seals ‘Green | 3mm or more at any point.
(Including centre seals either | Red | Less than 3mm at any point.
of side of perforation and
creases in seals) |
Pressure ole in seal— | Green | Hole in seal but seal remains intact
PLENVU on Line 6 only.
Red | Hole in seal but sachet fails seal integrty.
For both categories refer to FI-1748 1o
resolve sachet defects
Dropped top seal ‘Green | 0mm to less than 3mm at any point
Red | 3mm or more at any point
Delamination (without Red | More than 3cm of the seal i any one place.
manipuiztion) Into the sezl by more than 2m in any one
place.
More than Scm i total on any side seal, or
more than 3cm in total on the top seal
Fint position ‘Wihin seal boundaries (not entering seal
~ Applies to carton and patter)
leminates Print aligned when pre-printed text
Centre perforation ‘Green | Light coming through perforation top o
bottom of sachet
Red | No light or light through part o sachet only.
Piint quaity /Tegibilty Green | Good or burred bt legible print characters
~ Applies to carton and No missing characters.
Teminate ‘Any llegble print character.
Red | Any missing print cheracter
Discoloration of seal ‘Green | Discolouration less than 0.5 in fotal
Discolouration 0 5cm or more n total across
Red | seal
NOTE: FOR PRODUCTS MADE ON EA PHARMA LINES NO DISCOLOURATION
OF THE SEAL IS ACCEPTABLE
Creases in Green | None in the body
bodylholes/indentations | Red | Any marks in the body.
Creases in seals (Horizontal | Green | None in seal.
sachet fling ines) Red | Any creases in seal
Creases in seals (Vertical | Green | Minor crease, which passes sachet integrty
sachet fling ines) testing
Red | Crease which results in sachet faiing sachet
integrty test.

NOTE: FOR PRODUCTS MADE ON EA PHARMA LINES REFER TO FM-2077 & FM-2079
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PROCEDURE

5.1 Performing the Peel Test

511 Sample saches 3s stated n Table 1 from sachets that have had Seal
Inteaity testing performed on them as per SOP-0763 (Seal Integriy
Tesiing for PEG Area Products)

Table 1
Product Mo of sachets required for top seal_| No o sachels required for side seal |
PLENVU Dose 1| 4 sachets 2 per filing head) 4 saches 2 pr iing head)
PLENVUDose 24 | 2 sachets 2sachets
PLENVUDose 25 | 2 sachets 2sachets

512 Totestthe top seal - empty the contents of the sachets sampled from
51.1 by cutting along the bottom widih of the sachet using scissors. Cut
both side seal fom the sachet (See Fig 1). Go 1 step 5.1.5

En

513 Totestthe side seals - mpty the contents of the sachels sampled from
51,1 by cutting the top seal from the sachet. Cut as close [0 the bottom.
(ihin 0 5cm) across the wicih of the sachet (See Fig 2)

2
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514 Cut down the middle of the sachel, so that you are efl ih partof 2
Sachet vih the lefl seal, and part of the sachet with the riht seal (See
Fig3) Gotostep515.

Fg3

515 Open up the sachef (alumifiufisice facing the operator) and gently pull
ffom both ends, appiying resistance to the seal vitnout peeling the sachet
seal (See Fig 4).
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516 Ensure the length ofthe seal s sealed (See Fig 5) A falure i observed if more
than one seaiing in is visile, or if part ofthe seal is unsealed (see Fig )

Fgs =

517 Peslthe laminatellayers apart_ ensuring there is resistance throughout
the lengih of the seal-Ensure PE (Glue) layer of laminate is pesing along
the edge ofthe seal (See Fig 7) Ensure PE (Glue) layer of laminate does.
ot peel i the middle of he seal (Fig 8)

o5

5138 Ifany falures are observed. contact a Team Leader Line s fo be
restarted once a sachet seal is confimed satisfactory by Line Ruaner.
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Tite | Imerease PIFNVII filing speed on Line 6 from 60
sachets per minute to 72 sachels per minute.
Risk No. RA/22/049
Owner Willam Davies
Dept. ‘Manufacturing & Supply
Change control 64612
Related Line 6 - GTM.P.19.019, GTM.P.19.024,
D GTM.P.22.023, GTM.P.20.032, GTM.P.20.034,
oc: 10.MO.0344, 10.MO.0341, PQ.MO.0262
2
2 HH 2
Ref. No. Failure Mode / Issue Controls in Place 25|53 £ Comment
e
B|s |z |82 |<
Low sk, s doemod satisfctory controls n place,
[Technicl trals on lne 6 have been completed prior
010 1o confirm the cweltime satings aiong with
‘GTM protocol GTM.P.22.023 has boen performed to demnsirale sealing jaw speeds, setings and sealingjaw temperatures are appropriate, There ars
1 Dweltime - Sachet Sealing Jaws Gemonsiral tht the Top sealing jaw Cam i 1o longer recuired withtis s ncrease. Al newy | M | L [ 3 | # | L [ ¥ |no sealng jaw pressure outputs on Line 8, sutable
establshed setings from this protocolwil be vaialed a IOP leve (Ful e run) pressure isdetermined via viusl inspecton and seal
integry testng
[Low ris It deemed satisfacory conlros n lace.
[Technical rils on Ine & have been compited prior
210P to onfim the appropriae seaing faw
Incroasing the speed of thefling ine wil impact the sealing faw dwell ime, hus potentalty efecting temperatures along wih cuall e setings. Thers
seal qually Producing an inogral sachet seal fs depandent o thro factors; tamperature, prossure and Jare n0 sealing jaw pressuro outputs on Line 6,
awell. sutabl pressure s determined via vsual Inspecton
Line s currntl run at speed of 60 sachets per minute witha change conlrol 64612 o increase the Jand seal integrty testng. The sealing jaw
R Sesing Jaw Temperst. specd fo 72 sachets por minue. Suiable seaiing temperaturs along wih dwll e as discussedin | 1 |\ | | 4| | y [iamweraturs s prt of the Bossar fiing i program
eSS TSmpeamies. point 1 above have been confirmed in Technical trials GTM.P.22.023 The sealing jaw temperature |and can only be changed by authorised trained
Seting i par of the Bossar fling line program and can only be changed by authorised raned maintenance personnel. Set up of cortect sesling jaw
maintenance personel. Sealng Jew temperature is  cical process paremeter GPP). Therefore for femperatur s partof change over document Wi-
tho vertcaland horizonal sealing s the set temperalure and ala imis song withcwel me have 0766 and checked on start upof each PAC in
boen evaluated n GTM.P.22.023 Jaccordance with FN1341. FM.1341 and WI0766
Jare o be updated and approved prio (o go-ve i full
jproducton.
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‘Sachet Seal Itegriy Failure - IPC Checks

Producing an ntegral sachet seal is dependent on three faciors; lemperature, pressure and dwell. Dwel|
timo and sealing Jaw temperatures are discussed In points 1 and 2 respectively. Sachet seal ntogrty

has been confirmed during techrical tials GTMLP.22.023 al ncreased speed of 72 PPM I accordance

with SOP-0763 Seal Integrity Testing for PEG Area Products. Seal integrity testing il be ested during
10Pin accordance with BS SO 2656-1 Sempiing, GeneralInspection Level Il o confirm acceptable.

[Low ik Itis deemed satisfactory controls in place.
[Technical tials have been completed prior to IOP o
lconfim at 72 sachets per minute sutable sealing
femparatures and dwell times have been determined
o produce suiable seals. Seal Itegriy testing will
lbe sampled In accordance with BS SO 2850-1
|Sampiing, General Inspection Level Il during the PQ
[Routine IPC checks for seal integrty wil be:
lperformed through commercial producton a5 per
[SOP-0763, line i stopped and approprite re-
Inspection performed If faiure observed.

Appearance of Sachet - IPC Checks

|Sachet appearance has been evaluated during technical ials 1o ensure the increase in speed does ol
impact the sachet appearance in accordance with SOP-0746 Sachet Standards & Laminate Defocts
‘and Visual standards VS#1 - 5. The outcome of this was sucoessful and mean that the dwell CAM
‘would no longer be required, all detalled results can be found in GTMP.22.02.

lLowrisk
[Seal appearanc testing wil be sampled in
[accordance with BS IS0-2859-1 Sampling, General
Inspecton Level 11 during the (OP.M0.0010

Variable Sachet Print - IPC Checks

Increasing the speed of the line will resultn the Link printe requiring 10 prin variable data onto the.
sache laminate faster. Technical Uials GTM.P.22.023 have evaluated variable print n accordance with
'SOP-0745 ; Sachet Standards & Laminate Defects in e PEG Faclily and WI-0882 ; Ink Adherence
Testing. No issues were observed with the variable prit at a spesd of 04 sachels per minute. 10P.
(I0P.M0.0010) wil confirm variable sachet print i satisfactory at a spesd of 72 sachefs per minute.
Variable sachet print appearance wil be tested during IOP (I0PMO.0010) i accordance with BS ISO
2856-1 Samping, General Inspecton Level Il (o confim acceptable

[Cow ek, TTTe deored satsfacory Gonlols T piee:
Technical vials GTM.P.20.032 on Ine 6 have been
[complated prir to IOP to confirm variable sachet pint|
lcan be printed satisfactory at 94 (72 Is within ts
range) sachets per minute. Sachel print will be
\isually inspected in accordance with SOP-0746 and
IWI-0882 in accordance o BS 1S0-2850-1 Sampling,
(General Level Inspection 1 1o confim satsfactory
lduring IOP(I0P.MO.0010) Routine IPC checks for
\ariable sachet printwill be performed through
lcommercia production as per SOP-0763, line s
Istopped and appropriate re-inspeciion performed if
faure observed.

1PC Frequency - Sachet Weights, Seal Integrity, Sachet
‘Appearance, Variable Print Checks.

Increasing the speed of PLENVU from 60 to 72 sachets per minute reduces the theoreticalrun time.
from 2hs Omins to 1 hr 48mins. IPC checks are conducted every 23 minues during routine running
resulting n approximately 6 checks (120 sachels ; 60 per filing head) per batch. The IPC frequency will
be amended to overy 18 minutes (1290 sachets) at 72 sachets per minules which is equivalent (o every
23 minutes at 60 sachels per minute. This resuls in the sachet count or the chocks remaining the.
same for the ncrease in speed.

[During IOP seal ntegrity, sachet appearance and variable print checks will be aken in accordance with
85 150 2585-1 Sampling General Level Inspection Il I0P will confirm sachet weights comply with SOP|
oa70.

Lowrisk. It s deemed satisfactory controls n place.
Increasing the IPC frequency from 23 minutes to 18
[ minutes does not mpact the number o checks
lconducted. Alldata wil be reviewed and weight data
Jwil be compared to confirn comparable process.
[capabiity. Itis not deemed a requirement for
ladaitonal resource o perform 18 minute IPC checks
il be required.





image82.png
Failure Mode Effects Analysis (FMEA)

Batch homogeneity

Increasing the speed of the ine wil resultn bulk material being discharged from the IBC more:
frequentl. Its believed that ths will presenta low rsk of blended material segregation. Ithas been
‘confirmed on the Bossar sachet filing machine HMI that screw auger speeds and horizontal screw
‘speeds are unaffocted by the overall speod change in order to de-couple the sachet oulput incroase
rom the sachet fling speed. Tne augers speed are indapendent of the mass flow of the material
Prolocol GTM.P.20.032 ralled the packing of PLENVU at 94 sachets min-1. on uniformiy during this
el met acceptance critera. This provides further confidence that packing at 72 sachets min-1 presents|
alow sk of desegregation. Moviprep (smilar formulation) and uiformities with Moviprep unning at 04
ppm.

[Low risk. it s deemed satisfactory conrols In pace.

Cleaning frequency for sealing jaws atincreased speed

“The PLENVU laminate inside PE layer has a thickness of 50 micron and during foute batch running
wih the rifed sealing jaws these are required to be cleaned during IPCs every 23 minutes as detailed
n IPC pack for PLENVU Dose 1. During routine running with iffed sealing Jaws build up of PE is a
Known ssue, but s not s severe as when nitialy implemented due 10 the sealing jaws bedding n. As a
part of this sk assessment and curently operaions the tea have decided to evaluate the requency
of the sealing jaw cleans to potentialy reduce o every Packing order change. This wil be evaluated in
10P.MO.0010, with neccessary updates to SOP-016 to lower the frequency if applicable.

IMediumrisk
[SOP-0816 ; Cioaning of Sachet fling Jaws in PEG
[Faciity to be reviewed and updated if required after
ihe 10P. Any updates required to the SOP must be:

pproved for use prior to go-ive date. Once SOP has|
lbeen reviewed and any amendmens are completed

nd SOP approved this wil result n th probabilty of
ih risk being reduced 0 low and hence the RPN
Jassigned will be a ow isk. Action is generated in
lonange control 84612 for the PLENVU speed
increase. A pre-requisie for SOP-0816 fo be updated
ffrequired and approved to be after signoff of
[10PM.0010, priorto speed change in main
Jproducton.

Bossar PLENVU program change required for ncrease in
speed

‘T Bossar fling line wil have a stand alone programs for PLENVU {0 run at 60 and at 72 sachels per
minute
10 test scrpt of IO willvefy that there is a 72 and 60 sachets per minute program present. Along with
‘any changes to the program being verified by a second person check to confi they have been
retumed. Sultable processes are n place (o ensure routine commercial production will Not be impacted
25 1. the speed of the ne and sealing Jaw temperatures are confirmed as part of the function checks.
in FM-1341 at the start of each batch and 2. seal ntegrity and weights are checked s part of outine:
1PCs.
10766 for line 6 changeover between MOVIPREP and PLENVU will need 10 be.
reviewd, updated and approved prior o post approval of IOP.
Operations ; Batch documentation FM-1341 1o be updated for change in PLENVU speed.

Maintenancs

IMeciurm isk.
[GTM.P.22.023 has confirmed suitable program
Jsotings. WI-0766 for Line 6 Changeover between
IMOVIPREP and PLENVU will need to be updated
Jand approved prior 0P batches. Baich
|documentaton FA-1341 1o be updated and approved
Jprior t 1OP Post Approval. On completon and
[approval o the W and batch documentation this wil
Jresultn the probabilty of the isk being reduced o
low and hence the RPN assigned will be a Low Risk.
|Action o be generated n change conirol for Wi to be
lupdated and approved prior o go lve dte.

|Action t e generated in change conirol for update to
lbatch documentation. Following completon of
/OP.MO/0010 batches will be reverted back 1o 60PPH|
Junt final approval and sign-off mesting.





