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NEW PRODUCT DEVELOPMENT

PURPOSE:
The New Product Development (NPD) process is a system under which products are developed to ensure that they are safe, reliable, efficacious, and meet all regulatory requirements prior to release for market.
SCOPE:
This procedure applies to NPD process for developing products to be manufactured at the Turku Site (Wallac Oy). Any PerkinElmer R&D function may adopt this procedure as their NPD guideline even though not developing products to be manufactured at the Turku Site.

This procedure will be initiated for the development of new products and for the development of major changes to existing products.
RESPONSIBILITY:
The management of each PerkinElmer R&D function is responsible for their NPD process.

All employees involved in the NPD process are responsible for adhering to this procedure.



NOTE!
This English language version is a translation of the Finnish original.


If differences in interpretation occur, the Finnish version is to be taken as the original.

1.
GENERAL
This procedure is part of the Quality Management System (QMS) for Turku Site (Wallac Oy). The NPD process described in this and supporting procedures include provisions intended to meet the requirements of applicable regulations and standards refer​enced in the Wallac Quality Manual.

The NPD process is divided into phases according to the PACE® Product Development Process of PerkinElmer Life and Ana​lytical Sciences. The PACE Process defines the business-related reporting and decision making for the NPD process. The phases of the NPD process according to PACE are visualized in Appendix 1. This procedure defines the specifics of the NPD process for IVD product development under the PACE Guidelines.

This SOP is applied as appropriate, taking into consideration the scope of the project.

Abbreviations used in this document
	ABBREVIATION
	MEANING

	AOP
	Annual Operating Plan

	BE
	Business Element

	BIC
	Business Investment Committee

	BOM
	Bill of Materials

	CAPA
	Corrective and Preventive Actions

	DHF
	Design History File

	DMR
	Device Master Record

	DR
	Design Review

	FMEA
	Failure Mode and Effect Analysis

	IQ
	Installation Qualification

	IVD
	In Vitro Diagnostics

	IVDD
	In Vitro Diagnostics Directive

	LOR
	Leadership & Organization Review

	NPD
	New Product Development

	OQ
	Operational Qualification

	PACE
	Product And Cycle-Time Excellence

	PQ
	Performance Qualification

	PQP
	Procurement, Quality and Productivity

	PRB
	Project Review Board

	QA
	Quality Assurance

	QM
	Quality Management

	QMS
	Quality Management System

	SBU
	Strategic Business Unit

	SGS
	Strategic Goal Setting

	SOP
	Standard Operating Procedure


2.
CONTROL AND MANAGEMENT OF PRODUCT DEVELOPMENT

The Strategic Goal Setting (SGS), Annual Operating Plan (AOP), Leadership & Organization Review (LOR), Quality Manage​ment System (QMS) and also the Procurement, Quality and Productivity (PQP) processes affect the NPD process.

The goals set in the SGS and AOP guide the product development activities. The financial responsibility is with the Business Elements (BE), and these units decide on the initiation and termination of NPD projects, product introductions and, if necessary, the priority order of projects.
Each site AOP is based on the AOPs of the BEs, which NPD projects will be implemented and how many, which human re​sources and what kind of infrastructure will be chosen. Each site is responsible to implement the set goals as effectively as pos​sible.

For Turku Site NPD, metrics are set for the process and reviewed by the Wallac Management Group and in the Quality Man​agement Reviews for Turku Site NPD activities. Metrics for other R&D sites are set and reviewed as appropriate for each site.

The competence of the personnel is ensured through the LOR process by assessing each individual’s work performance and educational needs.
The QMS guides the process and the quality management of projects. The quality planning of projects is based on the proce​dural instructions of the Quality Management System. Plans relating to technology and quality as well as implementation of the project phases are reviewed in scheduled Design Reviews.

Goals for the Continuous Improvement are also set in the QMS, and their implementations are followed in the Wallac Manage​ment Group and in the Quality Management Reviews for Turku NPD activities. Customer and user feedback is routed to Product Development through several forms of co-operation with the SBE, service and support, reference customers, QA, operations etc. during and outside the NPD process. Complaints and feedback from Product Reviews are handled in steering groups of the Product Development units or through the CAPA process.

The Business Investment Committee (BIC) or the Project Review Board (PRB) reviews product proposals and possibilities, and de​cides which projects shall be approved for development. The project’s progress is followed in the steering groups of the Prod​uct Development units, in R&D Leadership Team meetings or in other corresponding forums.

A Project Manager is appointed at the beginning of the Planning phase. The Project Manager manages the defined tasks and activities required to complete development projects. The Project Manager reports to R&D management or as defined in the Project Plan.

During the Planning phase a Core Team and a Project Team are formed to plan and carry out the project. Core Team manages and coordinates the activities and includes representatives from all functions required for the project completion. At least R&D, SBE and Operations must be represented. Quality Assurance activities are coordinated by the Project Manager or a QA dele​gate. Each member of the Core Team is responsible to ensure that the needs and requirements of his/her functional area are considered when the project plan is being created and to plan and execute the tasks defined for him/her in the Project Plan. Functional representatives are also responsible for interfacing between the project and the functions they represent.

The Project Team members are responsible for completing functional tasks. Their activities are coordinated by the Core Team member responsible for each function. The members’ responsibilities are defined in the Project Plan.
The Quality Management (QM) of Turku Site is responsible for arranging the Design Reviews for products to be manufactured at Turku Site. For products manufactured at other Sites, the tasks of the QM are identified in the project plan. The QM in the Turku Site is independent of the involved functions and by the request of the Project Manager conducts the Design Re​views,ensures that the Design Review procedure is followed, and writes a report of the review.

Since the product portfolio consists of very different products, e.g. reagents, diagnostic kits, instruments, software or combina​tions of them (systems), the NPD process is applied in each specific field complemented with additional instructions when nec​essary.
3.
PHASES OF THE PRODUCT DEVELOPMENT PROCESS

The New Product Development (NPD) process is divided into five phases: Concept, Planning, Development, Evaluation and Shipping. The main objectives and tasks of each phase are listed in the following table.
	PHASE NAME
	MAIN OBJECTIVES AND TASKS

	1
	Concept
	Preliminary Product Concept Evaluation

Preliminary Project Planning

Collection of initial User Requirements

Analysis of Business Feasibility

	2
	Planning
	Technical Feasibility Evaluation

Design Requirements Definition (Design Input)
Project and Quality Management Planning (Design and Development Planning)

Initial Hazard Identification and Product Risk Analysis
Market Verification

	3
	Development
	Design, Material and Manufacturing Specifications development
Prototype, Pilot and Validation Unit or Lot Development and Manufacturing
Design Verification

Manufacturing Development (incl. Test Method and Process Validations when applicable)

Product Risk Assessment
Introduction Planning

Service and Support Development and Planning

Initial Design Transfer

	4
	Evaluation
	Design Validation

Initial Production Unit or Lot Manufacturing
Complete Design Transfer
Final Risk Assessment
Product Release

	5
	Shipping
	Post release support and monitoring

Production Ramp-up

Introduction Implementation

Service and Support Implementation
Project Completion


Progress of the project and its compliance with the Quality Management System is reviewed in scheduled Design Reviews, de​scribed in chapter 4.

Transition from one phase to the next is approved by the BIC or PRB during phase reviews at the end of each phase.

Projects are approved for development at the conclusion of the Planning phase and are thereafter subject to the design control requirements. The design history file (DHF) is started. Projects end when design transfer is completed, at which time the design history file (DHF) is closed.

The overall PACE NPD process is visualized in Appendix 1. In addition, flowcharts are provided in Appendices 2-6 that outline the general process for each of the five development phases. The phases are described below, including the main outputs for each. Appendices 2-7 show the process of each phase in a flow chart format. Lower level procedures and document templates provide project teams with technology dependent and task-specific requirements and instructions for documenting the product development activities. The actual names of the plans or documents may vary depending on the size and scope of the project. In small projects the contents of listed specifications and plans are scaled to fit the scope of the project and may be merged into fewer documents.

Interfacing issues between R&D and production, purchasing, etc. are followed-up in the Design Reviews using Readiness Re​ports. Those include status information applicable to the phase of the project and an assessment on the completion of the pre​vious phase made by the manager of the interfacing function.
3.1.
Concept phase
During the Concept phase, product concept is outlined and evaluated to determine if it fits within the business strategy. Initial user requirements are collected and an estimation of the project is presented. Based on the gathered information business fea​sibility is analyzed.

New product development may have its origins e.g. from research work, analysis of new technical solutions, analysis of market needs or arisen product ideas. Charters for a new product development project are presented to BIC/PRB board, which reviews the proposed product concept and decides whether it should be evaluated as potential new product. If charter is approved, a Concept Leader is assigned to develop the concept so that a decision can be made about the viability of the proposal.
The Concept Leader a) collects initial user needs b) makes rough estimates about the project and c) analyses business feasibil​ity.
User needs

Concept Leader identifies the customer segment and internal stakeholders, surveys their initial needs for the product, and col​lects those to the User Requirements Specification (Ref. 1). The User Requirements Specification should contain ‘the voice of the customer’ and as such guide the activities in the Planning phase to focus on true needs of the customer. It should rather fo​cus on discussing the needs than on describing solutions for those. The URS may be incomplete, have even conflicting needs or include needs that will be determined undoable after evaluation in the Planning phase. These will be evaluated and corrected in the next phase. Understandably, the more comprehensive the URS is, the easier the definition of the design input will be.
Needs essential for the intended and safe use of the product are of the top most importance. Definition of the essential require​ments usually involves consulting customers, routine users and clinicians, internal and external application experts, and re​search of related literature. Thorough definition of the requirements may be left on the next phase when more resources and experts may be available but the essential needs should at least be identified in the URS. The URS should contain references to the sources of the essential user needs since those may need to be consulted when the initial needs are translated to design requirements in the next phase. User requirements are ranked to identify requirements essential to the user and commercial viability from those that customers would like to see in the product.

Preliminary project planning

Concept Leader analyzes the size and scope of the project in order to roughly estimate the costs, resources and timeline of the project. The Concept Leader presents these in a form of a Preliminary Project Plan using the Project Plan template (Ref. 2, 3, 4) as appropriate. The purpose of the plan at this phase is to be a rough estimate and an input for the actual project planning tak​ing place in the next phase. When considered beneficial, a Technical Feasibility Plan may be created in order to estimate and guide the feasibility work in the next phase.
Business feasibility

Concept Leader analyses the business feasibility by evaluating alternative technical solutions and technologies, estimating mar​ket potential, estimating project and product costs and by assessing key product and project risks.

QM of Turku Site may, as agreed with the Concept Leader, conduct Design Review DR1 to review the adequacy of and approve the User Requirements Specification, Preliminary Project Plan and technical Feasibility Plan for the Planning Phase needs. The BIC/PRB reviews the market and business feasibility data at the Concept Phase Review and either approves the concept for the Planning phase for evaluation of the concept’s technical feasibility, requests additional information or revision of the concept, or rejects the concept.
	CONCEPT PHASE OUTPUT
	PURPOSE

	User Requirements Specification
(Ref. 1)*
	Describes the initial needs for the product from the users, customers and marketing point of view. In the Planning phase the initial needs are transferred and translated to design requirements after which URS is not to be updated.

	Preliminary Project Plan
(Ref. 2, 3, 4)
	Describes the preliminary goals and objectives, main tasks and activities and risks for the project. Gives rough estimates of the costs, resources and timeline. Focus is on the activities of the Planning Phase and on the information evaluation and supporting the business case.

	Technical Feasibility Plan
(Ref. 5)*
	Outlines the goals for the technical feasibility studies. Optional. Should be used when beneficial due to the complexity of the project or involved new technologies


* For small projects may be integrated to the Preliminary Project Plan
3.2.
Planning phase
During the Planning phase, a) technical feasibility of the product is assessed, b) design input is finalized, c) initial product risks are analyzed and product risk management is planned and d) the development project and its quality control are planned. To perform these activities a Project Manager is nominated at the beginning of the Planning phase and the Core Team and Project Team are formed during the Planning phase. The activities are described below in more detail.

Assessment of Technical Feasibility

The Project Team analyzes the technical challenges involved and performs experiments or studies in order to assess the tech​nical feasibility. This might require e.g. development of experimental models or lots, consulting experts in-house or elsewhere or literature research. The main results of the analysis and studies are summarized in the Technical Feasibility Report (Ref. 6). In addition, the report presents the possible new challenging technologies or solutions involved and estimates the level of uncer​tainty (e.g., technical risk) associated with them. The results of the feasibility studies are one source of input for the Project Team to use as it defines design requirements and plans, risk management and project implementation.
Definition of Design Requirements (design input)

The Project Team studies the initial user needs, intended uses and other information in the URS and defines the design input for the product, its labeling and packaging. The design input is documented in the Requirements Specification (Ref. 7, 8, 9). The requirements are examined for completeness, unambiguousness and conflicts and needed corrections are made in order to provide the development project with correct and clear goals. As the Project Team interprets and develops the design require​ments, they may need to consult customers, routine users and clinicians, internal and external application experts, and do re​search of related literature. In addition to this, other requirements may need to be explored and added in order to provide the development project with comprehensive and adequate design input. Those requirements arise from reasons other than speci​fied user needs. For example:

-
Human factors 

-
Product Safety

-
Regulatory and registration requirements, standards

-
Environmental issues

-
Standardization requirements

-
Manufacturability requirements

-
Serviceability requirements

-
Intellectual property issues

-
Risk analysis

The requirements are also translated and detailed into measurable and verifiable requirements. This is important when the product is examined for correctness. This verification is usually based on studies or measurements and when possible should be done against numerically defined requirements.

The requirements are ranked with regard to their importance for the safe and effective use of the product. These essential re​quirements are identified in the Requirements Specification and special care is taken throughout the project to ensure that they are fulfilled. In case they need to be changed during the project, the involved risks need to be analyzed and the rationale and justification for the change is recorded in the change history of the document.
The conversion of user requirements into design requirements is presented in a table in Requirements Specification. The table is used to ensure that all user requirements are either included in the Requirements Specification or that their exclusion is noti​fied and commented.

If incomplete, ambiguous or conflicting requirements remain after the development of Requirements Specification, those are identified and a plan to resolve those is presented in the document.
Product Risk Management Planning

During the Planning phase the potential risks to the safety and effectiveness of the product are analyzed and documented as an initial part of the product risk management. The Project Team plans these and other forthcoming risk management activities and presents the plan in Product Risk Management Plan (Ref. 10). The hazard identification and initial risk analysis are documented using the Risk Control Record (Ref. 11). Risk analysis may result in additional or modified design requirements in order to ad​dress potential hazards and minimize risks to users and patients. Product risks are reassessed throughout the product develop​ment process as the design evolves and possible changes are due.

Throughout the NPD process the product related risks are analyzed and managed according to risk management procedures (Ref. 12).
For In Vitro Diagnostic Devices, as part of the risk management planning the Checklist of IVDD Essential Requirements (Ref. 13) is used to identify the applicable standards and procedures, which the project must adhere to. Those are documented in to the checklist, used a guidance throughout the project and at the end of the project the checklist is completed by listing the pro​ject records that demonstrate the compliance with the standards and procedures.

Project Planning

During the Planning phase the Project Team develops a plan for the implementation of the project. This is presented in a Project Plan (Ref. 2, 3, 4), which describes project objectives, how those are planned to be achieved and how the project quality is management.
Project Planning includes the following tasks:
-
Definition of the major tasks related to the development, verification and validation of the product, its labeling and packaging

-
Definition of the milestones, goals and objectives of the project

-
Identification of dependencies for milestones and major tasks
-
Definition of the organizational responsibilities for completing major tasks of the project

-
Identification of resources required for the project

-
Definition of the roles and responsibilities within the Core Team and the Project Team

-
Identification and assessment of the risks associated in the project

-
Definition of project quality management activities and responsibilities (e.g. planned Design Reviews)

-
Analysis of regulatory and registration activities

-
Analysis of activities with regard to intellectual property issues

-
Supplier chain selection and auditing

-
Work needed for marketing and sales support materials and application note creation

-
Scheduling of milestones and major tasks; including Design Reviews

The roles and responsibilities within the project should be defined in appropriate detail according to the project size in order to ensure coverage of the product, its labeling and packaging and the phases of the development. Responsibilities of project spe​cific roles such as Technical Lead, Head Designer, etc. should be defined.
Preliminary Design Development 

Planning of the project may require development of preliminary architecture designs and product illustrations in order to appro​priately estimate and organize the needed development work. Those may also be beneficial to visualize the product concept.

At the end of the Planning Phase, QM at the Turku Site conducts Design Review DR2 to review and approve the Planning phase outputs. Following the Design Review, the BIC/PRB reviews the Project Team’s proposal for the continuation of the pro​ject and decides whether the project is continued to Development phase, terminated or redirected.
After approval in the DR2, the project is subject to design control requirements (21 CFR, Part 820.30). Project Manager estab​lishes Design History File (DHF) and archives the Concept and Planning phase outputs in the DHF. The Requirements Specifi​cations, Product Risk Management Plan and Project Plan are updated throughout the project as needed. Changes are man​aged using the applicable change management procedures.

	PLANNING PHASE OUTPUT
	PURPOSE

	Project Plan (Ref. 2, 3, 4)
	Describes the goals and objectives, main tasks and activities, responsibilities and risks of the project and presents the planned schedule and estimated project and product costs. Describes project quality management activities.

	Requirements Specification
(Ref. 7, 8, 9)*
	Lists the detailed functional, performance, operational, environmental, regulatory, etc. require​ments for the product, i.e. the design input for the product.

	Product Risk Management Plan (Ref. 10)
	Presents the performed product safety risk analysis and planned risk management activities.

	Risk Control Record (Ref. 11)
	Presents the initial analysis of the possible hazards and risks related to the safety and efficacy of the product.

	Technical Feasibility Report (Ref. 6)*
	Summarizes the results of the technical feasibility studies and describes the level of uncertainty associated with the project.

	Checklist of IVDD Essential Requirements (Ref. 13)
	Identifies the applicable standards and procedures, which the project must adhere to. Only for IVD products.


* For small projects may be integrated to the Project Plan
3.3.
Development phase
During the Development Phase the Project Team develops design, material and manufacturing specifications for the product, its labeling and packaging, verifies by examining the documents or developed proto type, pilot or validation units or lots that those fulfill the design requirements and transfers the product to the production.

For the manufacturing the Project Team, in co-operation with the design transfer and production people, also develops test methods and manufacturing processes that will be used to produce the product. The Core Team member representing manu​facturing plans and organizes manufacturing process development according to the procedures of the Operations. In addition to product and process development, plans for product introduction (Ref. 14, 15, 16) and service & support (Ref. 17, 18, 19) are also developed. Depending on the project, the process validation may be initiated during this phase and completed during the Evaluation phase.
Design Development

The Project Team uses the Requirements Specification, Project Plan and other Planning phase outputs to further develop the design architecture, to develop more detailed design specifications and work plans, and to construct proto type units or lots etc. to ex​plore best designs and solutions for the product. It may require several and alternative designs and trials before a feasible solu​tion is found.

When the design or parts of it have evolved into a phase where larger proto type or pilot unit batches or lots are seen appropri​ate, preliminary specifications for materials and manufacturing are developed. Those are used to manufacture the units or lots and are under document change control in order to keep track of the changes. During the manufacturing preliminary work in​structions are developed and placed under document change control. These units or lots may be used in design verification and when the design is assessed to be on a satisfactory level, the preliminary specifications and work instructions are transferred to production.

After the specifications and work instructions have been approved and transferred to production, if manufacturing processes are subject to validation policy, validation units or lots are manufactured parallel to process validation execution. Those may then be used in design validation, training and in introduction activities. 

Parallel to product design the labeling and packaging of the product are developed. Depending on the scope and technologies involved, the labeling includes different elements such as:

-
Directions for use (e.g. User Manual, Instrument Manual, Kit Insert)

-
Equipment and component labels and signs 

-
Maintenance manuals

-
Package labels

-
Prompts and messages on the displays

In design of the labeling attention should be paid to
-
Ensuring the labeling content meets the requirements of the user and the intended use

-
Correctness of the presented information and data

-
Clarity and unambiguousness of the words, text and signs

-
Avoiding misleading information due to half truths and ambiguity

-
Ensuring the labeling content meets the requirements of the applicable regulations

Elements of product labeling are developed in co-operation with R&D, business and documentation and are discussed in more detail in company level user material procedures (Ref. 20).

Development of device packaging should be started when product design allows studies on possible packaging solutions, since the packaging design may affect back to the product design. Packaging, including shipping containers, must be designed and constructed to protect the product from alteration or damage during processing, storage, handling, and distribution. Packaging design must be validated to ensure it fulfills its intended purpose of protecting product. Package is developed in co-operation with R&D and Operations and the packaging specifications and instructions are reviewed and approved according to design transfer procedures.

In all design solutions, labeling and packaging the human factors shall be taken into account. The possibilities for use errors, misunderstandings and disability to use the device effectively should be considered and prevented as much as possible with the design and with clear and understandable device-user interface and labeling.
Design Verification

In design verification the product, its labeling and packaging are verified to meet the design requirements stated in the Require​ments Specification and in more detailed technical design specifications. Verification methods may vary and include as applica​ble e.g. tests, measurements, and analyses.
Planned verification activities to demonstrate the compliance with the Requirements Specification are presented in the technol​ogy specific Verification Plans (Ref. 21, 22, 23, 24). Those describe the verification methods that will be used and either include or refer to detailed study protocols or test plans. Design verification activities depend on the project and technology: instruments, software or reagents, and may include:

-
Verification of implementation of required functions and characteristics

-
Testing of functionality

-
Testing of performance, durability and stability

-
Testing of safety, regulatory requirements and human factors

-
Analyzing that implemented software modules perform the specified calculations

The QM of Turku Site may, as agreed with the project team, conduct Design Review DR3 to review and approve the Verification Plan.

The design verification studies are performed using pre-approved protocols or test plans or verification plans, which include:

-
The objective of the study

-
Materials

-
Test methodology

-
Pre-determined acceptance criteria

-
Instructions for data analysis and statistical treatments (when appropriate)

-
Sampling plan (when appropriate) 

When the planned activities have been completed, the results are documented in verification reports. Design verification reports are written whether or not the acceptance criteria for the study were met and include:

-
Verification results

-
Identification of the design being verified

-
Verification methods or procedure

-
Date(s) of verifications

-
Individual(s) executing verifications

-
Description or list of deviations and assessment of potential impact of deviations on the results and validity of studies

-
Description of discrepancies and their resolutions
-
Conclusions of the verification studies

Design verification reports are summarized in the overall technology-specific Verification Reports (Ref. 25, 26, 27, 28), which demonstrate how the design developed using the preliminary specifications and work instructions (design output) meets the design requirements (design input). The verification results are reviewed and approved in Design Review DR4. The Design Verification documentation is filed or referenced in the DHF. The verified preliminary specifications then become approved specifications and changes to them are subject to Change Control.
Product Risk Management

The potential risks for failures identified during product development are assessed with respect to impact on safety and effec​tiveness of the product. The effectiveness of any risk reduction activities implemented during development is evaluated and the estimated risk is re-evaluated. The Risk Control Record (Ref. 11) and the Risk Management Plan (Ref. 10) are updated when necessary.
Planning of manufacturing processes

During the Development phase, the manufacturing facilities and lines and supplier chains are developed in preparation to de​sign transfer. This is done in co-operation with R&D, design transfer team and Operations and involves assessment of existing facilities and planning and purchasing of new ones. The new equipments are installed and their operation is qualified according to the applicable procedures.

Manufacturing processes and test methods are evaluated to determine what validation activities are required. Test method and process validation activities are planned, executed, approved and documented according to validation policy. Before these ac​tivities can be started, the Project Team develops process characterization reports, which describe the manufacturing process flow, critical control points and tolerances based on the product requirements and anticipated manufacturing process capabili​ties. The proceeding of the test method and process validation activities is followed-up in appropriate Design Reviews.

Design Transfer

Once the material and manufacturing specifications, work instructions and other documents describing how to produce the product have been approved, they may be transferred to production. The Design Transfer typically begins during the Develop​ment Phase, and is usually completed during the Evaluation phase when all elements of the design output have been trans​ferred. The Design Transfer may be completed as a single comprehensive transfer or in several small ones.

These transferred documents form the basis for Device Master Record (DMR), which is then supplemented with documents created during the design transfer. The contents of DMR are discussed in chapter 6.
Documents, training and other activities associated with the Design Transfer are reviewed and approved in Design Review DR4 and filed or referenced in DHF. The activities and time of the Design Transfer depend on the technologies: instruments, software or reagents. When applicable, design transfer includes following tasks:

-
Review and approval of all items in the DMR according to applicable procedures 

-
Manufacturing acceptance of the documentation package as complete
-
Confirmation of design robustness and manufacturability of the product

-
Training of the manufacturing personnel and update of training records

-
Definition of raw material quality assurance procedures and specifications including acceptance criteria and sampling plan

-
Definition of release test and other test method acceptance criteria
-
Test method validations
-
Manufacturing Process Validations (IQ, OQ and PQ)
-
Review of the supply chain and audits of supplier performance
-
Finalization of the pilot production schedule and support requirements
When approved during the design transfer process, the elements of the DMR become subject to Change Management proce​dure.

Service, Support and Introduction Planning

The plans for service, support and introduction are planned during the Development phase. Those include planning of organiza​tions, installation and maintenance procedures, service, sales and customer trainings, supporting tools and materials, etc.
The plans are presented in applicable Service & Support Plan (Ref. 17, 18, 19) and in Introduction Plan (Ref. 14, 15, 16) and are reviewed and approved in Design Review DR4.
Design Validation Planning

Design Validation activities are described in the Design Validation Plan (Ref. 29). Design validation activities depend on the technology and complexity of the project. The plan includes, when applicable:

-
Determination that appropriate verification activities have been completed

-
Testing of production units, lots or their equivalents under defined operating conditions

-
Testing of production units, lots or their equivalents under actual or simulated use conditions
-
Completion of the risk analysis

-
Clinical evaluation of the device

-
Evaluation of human factors

-
Critical user interfaces with the product

-
Validating the labeling, user material and publications

Design Validation Plan and the detailed validation protocols are approved before execution of the validation activities. At appro​priate level those include:

-
The objective of the study

-
Materials

-
Test methodology

-
Acceptance criteria

-
Instructions for data analysis and statistical treatments

-
Sampling plan (when appropriate) 

At the end of the Development Phase, the Quality Management of Turku Site conducts Design Review DR4 to review and ap​prove the Development Phase Outputs. Following the Design Review, the BIC/PRB reviews the project and decides whether the project is continued to Evaluation phase, terminated or redirected.
The Development Phase Outputs consists of:
	DEVELOPMENT PHASE OUTPUT
	PURPOSE

	Prototype and pilot units or lots
	Used for characterization of the design and verification of design requirements.

	Verification Plan

(Ref. 21, 22, 23, 24) 
	Describes the planned verification activities comparing those against Requirements Specifications.

	Initial Device Master Record (DMR)
	The documentation required to manufacture validation units or lots.

	Verification Report

(Ref. 25, 26, 27, 28)
	Reports the results of testing or other analysis done with the prototype units or lots in order to demonstrate that the requirements have been fulfilled.

	Design Validation Plan (Ref. 29)
	Describes the planned design validation activities.

	Introduction Plan
(Ref. 14, 15, 16)
	Describes pricing, product positioning, promotional and introduction plans, distribution channels, sales support, and strategic account development.

	Service and Support Plan
(Ref. 17, 18, 19)
	Describes the plans for service and support organizations, installation and maintenance procedures, service personnel trainings, supporting tools and materials.

	Process Characterization Report(s)*
	Describes the manufacturing process flow, critical points and tolerances based on the product requirements and anticipated manufacturing process capabilities.

	Validation units or lots
	Produced parallel to process validation and may be used for design verification, design validation.


* Required when applicable due to the scope of the project.

3.4.
Evaluation phase

During the Evaluation phase the Project Team completes the design and process validations. The essential output of the Evaluation phase is objective evidence that the product design meets the user needs and intended uses.

Production of initial units or lots

During the Evaluation phase the initial production units or lots are produced according to transferred DMR. The DMR may still be supplemented during the phase and will be finalized by DR5.

After DR5, the initial production units or lots may be released for deliveries.

Design Validation

Design validations are performed according to the Validation Plan (Ref. 29). Design validation activities are performed under defined operating conditions (e.g. preapproved protocols) using initial production units or lots or their equivalents. If equivalents instead of initial production units or lots are used in design validation, rationale and justification of equivalency is included in the reporting. Design validation shall include evaluation of product under actual or simulated use conditions and should include evaluation of labeling and packaging. When the planned validation activities have been completed, the results are documented in detailed validation reports and the results are summarized in Design Validation Report (Ref. 30). Design Validation Report and the results are reviewed and approved in the Design Review DR5. The design validation documentation is filed or refer​enced in the DHF. Validation reports are written whether or not the acceptance criteria for the study were met and include:

-
Validation results

-
Identification of the design

-
Validation methods or procedure 

-
Date(s) of validations

-
Individual(s) performing the validations

-
Description or list of deviations and assessment of potential impact of deviations on the results and validity of studies

-
Description of discrepancies and their resolutions 

-
Conclusions of the validation studies.

Product Risk Management Report

During the Evaluation Phase, risk management activities are finalized. The final re-evaluated risk analysis after the performed risk reductions is presented in the Risk Control Record (Ref. 11), the analysis is summarized and the residual risks associated with the product are presented in Product Risk Management Report (Ref. 31).

For In Vitro Diagnostic Devices the Checklist of IVDD Essential Requirements (Ref. 13) is completed by listing the project re​cords that demonstrate the compliance with the standards and procedures.

At the end of the Evaluation phase, the QM of Turku Site conducts Design Review DR5 to review and approve the phase out​puts. The DMR, DHF, and the design transfer are completed in this phase.
Following the Design Review, the BIC/PRB reviews the project and decides whether the project is continued to Shipping phase, terminated or redirected.
The Evaluation Phase Output consists of:

	EVALUATION PHASE OUTPUT
	PURPOSE

	Initial production units or lots
	First production units manufactured according to the approved DMR.

	Design Validation Report (Ref. 30)
	Describes or summarizes the performed Design Validation activities and results. Concludes the validation status.

	Product Risk Management Report (Ref. 31)
	Reports the impacts of the performed risk reductions and the residual risks associated with the product.

	Device Master Record (DMR)
	All the documentation required in order to manufacture devices that will consistently meet the requirements.

	Design History File (DHF)
	Includes or references the records which describe the design history of the finished device.

	Checklist of IVDD Essential Re​quirements (Ref. 13)
	Identified applicable standards and procedures completed with project records. Only for IVD products.

	Compliance certificates
	Certificates and marketing approvals from applicable regulatory bodies (e.g. Declaration of Conformity).


3.5.
Shipping phase

The Shipping phase focuses on achieving consistent manufacturing for the device and establishing its commercial viability. Ac​tual product shipment occurs at the beginning of this phase. The activities depend on the size and scope of the project and in​clude the following tasks when appropriate:

-
Complete introduction activities
-
Complete service and support implementation

-
Conduct project completion phase review

In the first Maintenance Review conducted by Turku QM, the design, production and performance on the field are assessed and if found satisfactory for routine operation, the formal responsibility for the product is transitioned from the Project Team to opera​tions. The DHF is closed, the BIC/PRB review conducts a project completion review and the project is closed.

4.
DESIGN REVIEWS (DR)

Design Reviews are held to provide a documented, comprehensive, and systematic evaluation of the Phase outputs, to verify that the outputs meet the design requirements, user requirements and intended uses, to verify that the quality requirements are met, to iden​tify any potential problems, and to approve proceeding of the project.
Design Reviews are scheduled in the Project Plan and for products to be manufactured in Turku Site, conducted by the Quality Management of the Turku Site by the request of the Project Manager. The Project Manager determines with the Quality Man​agement the scope of the Design Review, identifies participants, prepares the agenda, and provides a package of materials for review to all attendees prior to the scheduled meeting. Materials distributed include the following elements:

-
Agenda

-
Meeting objective

-
Description of design elements to be reviewed

-
Action items from prior Design Reviews

For products to be manufactured at the Turku Site, the chair of the Design Reviews is the Quality Director or the Quality Man​ager responsible for the particular technology area. They are independent of the NPD process, possess the required technical expertise, and serve as an independent reviewer.

The Project Manager acts as the presenter. All functions affected by the reviewed materials are represented in the Design Re​views, and other specialists are invited if deemed necessary. If a reviewer is unable to attend the review, he/she may, after having examined the project documentation, send a written report to the Project Manager and/or to the chair of the Design Re​view. The chair is responsible to ensure that the criteria set for the Design Reviews are met.

The same or corresponding reviewers that approved documents in prior Design Reviews, will review and approve any changes to documents in later reviews.
Minutes of the Design Reviews are published by the chair of the meeting and include:

-
A list of attendees

-
Materials reviewed and topics discussed

-
Decisions

-
Action items or issues that need resolution with responsibility and due dates for each item

-
Approval signatures

Design Review Agenda and Report template is given in reference (Ref. 32) and shall be used to document Design Reviews.

The Design Review records are filed in the Design History File (DHF).
The following tables list the required Design Reviews, their topics, review material, goals and typical agenda. Depending on the scope and complexity of the project, the Design Reviews may be combined. At the minimum, two separate Design Reviews are arranged: for DR1, DR2 (and DR3) at the end of the Planning Phase and for (DR3,) DR4 and DR5 at the end of the Evaluation Phase.

Design Review DR1  (takes place at the end of the Concept or the Planning Phase)

	TOPICS
	REVIEWED DOCUMENTS
	GOALS AND AGENDA

	Requirements
	User Requirements Specification (Ref. 1)
Preliminary Project Plan (Ref. 2, 3, 4)
Technical Feasibility Plan (Ref. 5)
	-
Confirm that user requirements have been surveyed with appropri​ate comprehensiveness.
-
Confirm the preliminary project plan outlines the project adequately for Planning Phase purposes.


Design Review DR2  (takes place at the end of the Planning Phase)

	TOPICS
	REVIEWED DOCUMENTS
	GOALS AND AGENDA

	Project plan
	Project Plan (Ref. 2, 3, 4)
Readiness reports of involved functions (Ref. 33, 34, 35, 36, 37, 38)
Essential Requirements Checklist
(Ref. 13)
	-
Confirm the project planning includes the required information and is acceptable by all involved functions.
-
Confirm that quality planning is in accordance with the scope of the project.

-
Assess the risks in the plans.

	Design Requirements
	Requirements Specification (Ref. 7, 8, 9)
	-
Confirm proper conversion from user requirements to design require​ments.

	Technical Feasibility
	Technical Feasibility Report
	-
Confirm technical feasibility has been established.
-
Assess the acceptability of remaining technical risks.

	Product Risk Management
	Product Risk Management Plan (Ref. 10)
Risk Control Record (Ref. 11)
	-
Confirm the risk analysis is performed with appropriate rigor for the scope of the product.

-
Confirm incomplete, ambiguous and conflicting requirements have been addressed.


Design Review DR3  (takes place at the end of the Planning Phase or during or at the end of the Development Phase)

	TOPICS
	REVIEWED DOCUMENTS
	GOALS AND AGENDA

	Verification Plan
	Verification Plan (Ref. 21, 22, 23, 24)

	-
Confirm Verification Plan covers Requirements Specification with appropriate acceptance criteria and data analysis methods.


Design Review DR4  (takes place at the end of the Development or the Evaluation Phase)

	TOPICS
	REVIEWED DOCUMENTS
	GOALS AND AGENDA

	Design Transfer
	Initial Device Master Record (DMR)
Process Characterization Report(s)
Readiness reports of involved functions (Ref. 33, 34, 35, 36, 37, 38)
	-
Confirm the design has been converted to production specifications (e.g. BOM, Process Specifications).
-
Confirm production readiness including design robustness, manufacturability, production facilities, tooling, instructions and training.
-
Confirm appropriate supply chain readiness and supplier performance.
-
Confirm the applicable Test Method Validation Plans and Reports have been approved.

-
Confirm the applicable Process Validation Plans and Reports have been approved.

	Verification
	Verification Report (Ref. 25, 26, 27, 28)
	-
Confirm the performance of the device has been verified against the Requirements Specification.

-
Confirm all discrepancies have been resolved.

	Introduction Plan
	Introduction Plan (Ref. 14, 15, 16)
	-
Confirm the Introduction Plan includes appropriate strategy, communication plan, pricing and forecast 

-
Determine the number of units required for initial shipments

	Service and Support Plan
	Service and Support Plan
(Ref. 17, 18, 19)
	-
Confirm Service and Support Plan addresses appropriate tasks in accordance with the scope of the product.

	Design Validation Plan
	Design Validation Plan (Ref. 29)
	-
Confirm the Design Validation Plan is adequate for the type and scope of the product.


Design Review DR5  (takes place at the end of the Evaluation Phase)

	TOPICS
	REVIEWED DOCUMENTS
	GOALS AND AGENDA

	Design Validation
	Design Validation Report (Ref. 30)
Updated Requirements Specification 

Design History File (DHF)
Essential Requirements Checklist
(Ref. 13)
	-
Confirm the Design Validation has been completed.
-
Confirm the planned Process Validation Reports have been approved.
-
Confirm all discrepancies have been resolved.

-
Confirm the product is ready for release.

-
Confirm the updated documents to describe the project end status.



	Pre-production
	Readiness reports of involved functions (Ref. 33, 34, 35, 36, 37, 38)
Device Master Record (DMR)
	-
Confirm readiness of all involved functions for the release of the product.

-
Confirm completeness of DMR.
-
Confirm adequate production capability.

-
Prioritize remaining outstanding issues.

	Product Risk Management
	Product Risk Management Report
(Ref. 31)
Risk Control Record (Ref. 11)
	-
Confirm the risk management has been performed according to applicable procedures

-
Confirm the residual risks are acceptable


5.
DESIGN HISTORY FILE (DHF)

The Design History File (DHF) is established during the Planning Phase, reviewed in DR5 and completed and closed during the Shipping Phase when the design is transferred and all outstanding action items are closed. DHF is reviewed prior to closure and signed and closed by the reviewer.

The DHF is created and maintained for each type of device or for each family of devices that are manufactured based on the same Device Master Record (DMR). The DHF covers the design of the device, accessories, labeling, packaging and production processes.

The DHF contains or references the records necessary to demonstrate that the design has been developed in accordance with the approved design plan and the requirements of the Quality Management System (QMS). It includes material such as:

-
All project deliverables

-
Minutes from the project management meetings

-
Minutes from Design Reviews and sign-off sheets

-
Controlled versions of the documents reviewed during the Design Reviews

The Project Manager is responsible for maintaining the DHF until the product is released, after which the DHF is archived in End Archives at the Turku Site: Instrument Development Records, Software Development Records or Chemistry Development Re​cords depending on the scope of the project.

6.
DESIGN OUTPUT AND DEVICE MASTER RECORD (DMR)

Design output means the results of a design effort at each design phase and at the end of the total design effort. The finished design output is the basis for the Device Master Record (DMR). The total finished design output consists of the device, its pack​aging and labeling, and the DMR is included.
The DMR is a compilation of records that contains the procedures and specifications for a finished device. The DMR is estab​lished for each type of device and includes, or refers to the location of, the following information:
-
Device specifications (e.g. appropriate drawings, composition, formulation, component and assembly specifications, bill of materials, software package specifications, raw material specifications and work instructions);
-
Production process specifications (e.g. appropriate equipment specifications, production methods, production procedures, and production environment specifications);
-
Quality assurance procedures and specifications (e.g. raw material quality assurance procedure and specifications with accep​tance criteria and sampling plan, release test method and acceptance criteria and the quality assurance equipment to be used);

-
Packaging and labeling specifications, including methods and processes used; and

-
Installation, maintenance, service, calibration and cleaning procedures and methods.

The DMR is completed during the Evaluation phase, and reviewed and approved as a whole in the Design Review DR5.
7.
DESIGN CHANGES
Design Changes prior to verification and approval for design transfer
Changes made to approved design input, such as Requirements Specification, Module Specifications, etc., are reviewed and approved using the same review and approval process that was used for the originals. The changes are contained or refer​enced in the Design History File (DHF).

Changes made to approved preliminary DMR elements are reviewed and approved by the project team as appropriate in order to ensure the integrity of the design. Changes are recorded using the change recording of applicable Product Data Management System or Version Control System or by recording the related documention.

Design Changes after verification and approval for design transfer

Changes made to approved design input, such as Requirements Specification, Module Specifications, etc., are reviewed and approved using the same review and approval process that was used for the originals. The changes are contained or refer​enced in the Design History File (DHF).

Changes made to DMR elements approved for design transfer are controlled using the company level change management procedure (Ref. 39).
Design changes must be validated or verified as appropriate, using the same tests and acceptance criteria used to verify or vali​date the initial specification unless a rationale is provided to support limited testing or no testing at all. Design changes are re​viewed and approved by the same functions or equivalent reviewers and approvers as in the original Design Review. The ver​sion history of the changed document includes the reason for the change and if other elements are impacted by the change, description of those elements.

Design changes through update projects

When, during the Change Management procedure or due to other information from e.g. CAPA or Maintenance Review, a change or product update request is identified to require design control process for analysis and implementation, a review is arranged to assess the risk level and size of the anticipated update project. The review should include Quality Management, Quality Assurance, Product Manager and Project Manager/Product Platform responsible for the related product. According to the assessment a decision of the extent of needed design control is done.

See Appendix 7 for the process flow for update projects.

8.
DOCUMENT CONTROL

Documents included in the DMR are controlled according to Wallac documentation procedure (Ref. 40).
DHF documents requiring approvals, such as the documents listed here in the Phase Output tables, are controlled. They are named and revision numbered to enable identification.

Recommended numbering of the revisions:
Draft revisions before the first approved one:
DRAFT 0.XX

First approved revision:
1

Subsequent approved revisions:
2, 3, 4, …

Documents include dates and signatures of creators and approvers. Required approvers depend on the document type and are indicated in the document front page or instructions. Typically the documents are reviewed at the Design Review or other re​lated review and approved by the approvers after that. Changes to the documents are reviewed and approved by the same or corre​sponding reviewers and approvers as in the original ones and recorded in the documents change history. The changes become effective when approved and are communicated to the appropriate personnel through project meetings, through shared net area or by other appropriate means.

When it is necessary from the practical point of view to keep track on the draft revisions before the first approved one and be​tween the subsequent approved revisions, those should be numbered using decimal increments (e.g. 0.1, 0.2, …0.9, 0.91,…). All changes done in the intermediate draft revisions require review and approval of the same or corresponding reviewers as in the original ones.
When lab journals are used in recording the data accrued during the product development (such as source of the raw data, i.e. printouts, notes, etc.), the journal’s front page must include: person responsible for the lab journal, calendar period of the lab journal and the contents.
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VERIFICATION AND DEVELOPMENT PHASE PROCESS CHART
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SHIPPING PHASE PROCESS CHART
[image: image9.emf]CONCEPT SHIPPING EVALUATION PLANNING DEVELOPMENT

C1 Concept Phase Management

C2 User  Requirements and              

preliminary ProjectPlan

P1 Planning Phase Management

P2 Project Plan

Project Plan

P3 Product Requirements and 

Risk Analysis

Requirements

P4 System Design

P5 Technical Feasibility

Technical Feasibility

P6 Market Verification

D1 Development Phase Management

D2 Hardware Development

D3 Software Development

D4 Reagent Development

Design Transfer

D5 Test Planning and Development

D6 System Integration & Verification Testing

D7 Reliability & Stability Testing

V2 Compliance Testing

Verification

D8 Application Development

D9 Technical documentation

Validation Plan

D10 Introduction Planning

D11 Manufacturing Development

V4 Pilot Production

D12 Supply Chain Management

Pre-Production

D13 Service and Support Development

Service and Support Plan

V1 Validation Phase Management

Ship Product

S2 Introduction Implementation

V3 Customer Acceptance

      Testing

Validation

S3 Production Ramp-up

S4 Service and Support Implementation

S5 Project Completion

S1 Shipping Phase Management

= Phase Review

= Design Review

   Topics

Introduction Plan

Verification Plan

Concept Phase Planning Phase Development Phase Validation Phase Shipping Phase


UPDATE PROJECT PROCESS CHART
[image: image10.emf]Plan how to 

verify 

fulfillment of 

the design 

requirements

Create

preliminary raw 

material and 

manufacturing 

specifications 

Develop Pilot

Unit(s)/Lot(s) 

in production

Verification 

Plan approved 

in DR3?

StartDesign 

Transfer

Assess existing and 

plan and

characterize new 

mfg processes

Test Method or 

Process Validations 

needed?

Develop design 

experimenting 

with Prototype 

Units/Lots 

produced in small 

scale in R&D

Plan 

validations 

according to 

Validation 

Procedure

Pilot 

Units/

Lots

Complete 

Verifications

A specification 

or a work instruction 

verified and ready for 

approval?

Create 

prelim. work 

instructions

Revise 

specifications 

using 

revision 

control

Revise 

according to 

the decided 

Corrective 

Actions

Develop 

Packaging

Develop 

Labeling

No

Yes

Plan, execute 

and report 

Test Method  

Validation(s)

Start 

Process 

Validation

Design History 

File 

(DHF)

Yes

No

Perform 

verification

using 

Prototype, 

Pilot and/or 

Validation 

Units/Lots

Yes

No

Design Review 

Report

Verification Plan

Design Transfer 

Plan

Verification 

protocols, test 

results and all 

related raw data

From 

Planning 

Phase









































































































































� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���





� EMBED Visio.Drawing.11  ���








CHECKED BY

A. Martinmäki
T. Siintoharju
I. Hemmilä
P. Huuskonen
APPROVED BY

N. Kullberg
P. Peltonen
T. Ståhlberg

[image: image11.emf]Translate and complete user 

requirements to  essential design 

requirements  for the product, 

labeling and packaging

Create Project 

Plan

Assess 

Technical 

Feasibility

Assess product risks 

with regard to safety and 

efficacy and create a 

plan to manage those

Identify Essential 

Requirements

(only for IVDD)

Document  

conflicting, 

incomplete or

ambiguous 

requirements

Conflicting,

Incomplete, ambiguous 

requirements?

Risk Control 

Record (FMEA)

Product Risk 

Management Plan

Essential 

Requirements 

Checklist

Confirm readiness of 

the interfacing functions prior to DR

BIC/PRB

approves to Development 

Phase

Go To 

Development 

Phase

Design Review 

Report

Develop high level architectural or 

concept description

Requirements

Specification

Project Plan

Readiness Report/

Regulatory

Readiness Report/

Purchasing

Develop 

experimental 

models/lots

Technical 

Feasibility Report

Revise according 

to the decided 

Corrective Actions

Yes

No

No

Describe projects 

quality control 

scheme in the 

Project Plan

Yes

Establish DHF

Yes

Design History 

File 

(DHF)

Complete other design 

requirements for the product, 

labeling and packaging

Project 

reviewed and approved 

to Development Phase 

in DR2?

User Requirements 

Specification

From 

concept 

phase

Terminate and 

archieve

Redirect? No

No

Yes

[image: image12.emf]BIC/PRB Review 

approves Charter?

Collect initialuser 

needs

Develop Preliminary 

Project Plan

Approved

 in DR1 to start project 

planning?

BIC/PRB

approves to Planning 

Phase?

Yes

Yes

Go to 

Planning 

Phase

Design Review 

Report

Market Analysis

User 

Requirements

Specification

Preliminary 

Project Plan

Product Idea Technical Analysis Research

Present Charter 

Proposal to the 

BIC/PRB Review

Terminate and 

archieve

Revise according 

to decided 

Corrective Actions

No

Analyze business feasibility and present to 

BIC/PRB review

Yes

Redirect? No

Yes

No

Terminate and 

archieve

Redirect? No

No

Yes

[image: image13.emf]Introduction Plan

Service & Support 

Plan

Summarize 

verification 

results

Project 

and design reviewed 

and approved to 

Evaluation Phase in 

DR4?

Readiness Report/ 

Purchasing

BIC/PRB

approves to Evaluation 

Phase?

Design Review 

Report

Go To 

Evaluation 

Phase

Plan 

introduction 

activities

Plan service & 

support 

activities

Create Design 

Validation 

Plan

Design Validation 

Plan

Approve 

individual raw 

material and 

manufacturing 

specifications and 

work instructions 

for production

Manufacture 

Validation Units/

Lots

Verification Report

Approve 

Labeling

Approve 

Packaging

Validation 

Units/

Lots

Device 

Master 

Record 

(DMR)

Plan, execute and 

report Process 

Validation(s)

Confirm readiness of the 

interfacing functions prior to DR

Readiness Report/

Production

Readiness Report/ 

QA

Readiness Report/ 

Customer Service 

& Logistics

Readiness Report/ 

Documentation 

Revise according 

to the decided 

Corrective Actions

Complete Process 

Validation(s) by DR5

Changes to 

DMR through 

Change 

Management

Change Request 

 & Change Order 

documentation

Design History 

File 

(DHF)

Yes

No

Yes

Complete 

Verifications

StartDesign 

Transfer

Start 

Process 

Validation

Terminate and 

archieve

Redirect?

No

No

Yes

[image: image14.emf]Manufacture Initial

Production Units/

Lots

Complete Essential 

Requirements Checklist 

(for IVDD only)

Complete Risk 

Analysis

Approve

 complete DMR

Design 

reviewed to meet user needs and 

Intended Uses and approved for 

release in DR5?

Design

Validation Report

Essential 

Requirements 

Checklist

Product Risk 

Management 

Report

Risk Control 

Record (FMEA)

BIC/PRB

 approves to Shipping 

Phase?

Release product for sales

Initial 

Production 

Units/Lot

Perform Design Validation studies 

using Initial Production and/or  

Validation  Units/Lots

Design Validation 

protocols, study 

results and all 

related raw data

Design History 

File 

(DHF)

Readiness Report/ 

Purchasing

Readiness Report/

Production

Readiness Report/ 

QA

Readiness Report/ 

Customer Service 

& Logistics

Readiness Report/ 

Documentation 

Summarize Design 

Validation results

Revise according 

to the decided 

Corrective Actions

Confirm readiness of the 

interfacing functions prior to DR

Yes

Yes

Design Review 

Report

No

Go to 

Shipping 

Phase

Go To 

Evaluation 

Phase

No

Readiness Report/

Registration

Terminate and 

archieve

Redirect?

No

Yes

[image: image15.emf]Completeintroduction 

activities

Complete service & support 

activities

Design,

 production and

 performance on field assessed to be 

stable in Maintenance

 Review?

Complete and close 

DHF

Close project

Revise according to 

the decided 

Corrective Actions

No

Yes

Maintenance

Review Report

Design History 

File 

(DHF)

Conduct project 

completion review in 

BIC/PRB

Shipping 

Phase

[image: image16.emf]QM, QA, Operations resp., Product Manager and 

Product Platform resp. assess the product risk level and 

project size and outline:

-oblective and scope of the project

-need for new user needs collection and DR1,

-need for other Design Reviews,

-required project planning and documentation, 

-resource needs and need for BIC/PRB reviews

Meeting memo

Update need from 

business reasons

Design Change need from Change 

Management -assessed to require NPD 

process control 

Intended 

use or user needs change 

significantly?

Collect new User Requirements 

Open DHF

Review Product Risk Management Plan and Risk 

Control Report and update if necessary

Update Design Requirements and Essential 

Requirements Checklist if necessary

DR1

Follow NPD procedure...

Update need based on 

CAPA or Maintenence 

Review feedback

Update need due to 

technolocigal 

advancements

DR2

User 

Requirements 

Risk Control 

Record (FMEA)

Product Risk 

Management Plan

Essential 

Requirements 

Checklist

Design

Requirements 

Project Plan

Design History 

File 

(DHF)

BIC/PRB

Follow NPD procedure ...

Device 

Master 

Record 

(DMR)

Changes to 

DMR through 

Change 

Management

Close project

Complete and close 

DHF

BIC/PRB

Yes

No

_1181461186.vsd
Adjust width of  box to change  paragraph width. Box's height adjusts according to text.


Complete introduction activities


Complete service & support activities


Design,
 production and
 performance on field assessed to be stable in Maintenance
 Review?


Complete and close DHF


Close project


Revise according to the decided Corrective Actions


No


Yes


Shipping Phase


Maintenance Review Report


Design History File 
(DHF)


Conduct project completion review in BIC/PRB



_1181461303.vsd
QM, QA, Operations resp., Product Manager and Product Platform resp. assess the product risk level and project size and outline:
- oblective and scope of the project
- need for new user needs collection and DR1,
- need for other Design Reviews,
- required project planning and documentation, 
- resource needs and need for BIC/PRB reviews


Meeting memo


Update need from business reasons


Design Change need from Change Management - assessed to require NPD process control 


Intended 
use or user needs change 
significantly?


Collect new User Requirements 


Open DHF


Review Product Risk Management Plan and Risk Control Report and update if necessary


Update Design Requirements and Essential Requirements Checklist if necessary


DR1


Follow NPD procedure...


Update need based on CAPA or Maintenence Review feedback


Update need due to technolocigal advancements


DR2


User 
Requirements 


Risk Control Record (FMEA)


Product Risk Management Plan


Essential Requirements Checklist


Design Requirements 


Project Plan


Design History File 
(DHF)


BIC/PRB


Follow NPD procedure ...


Device Master Record 
(DMR)


Changes to DMR through Change Management


Close project


Complete and close DHF


BIC/PRB


Yes


No



_1181458755.vsd
Translate and complete user requirements to  essential design requirements  for the product, labeling and packaging


Create Project Plan


Assess Technical Feasibility


Assess product risks with regard to safety and efficacy and create a plan to manage those


Identify Essential Requirements 
(only for IVDD)


Document  conflicting, incomplete or ambiguous requirements


Conflicting,
Incomplete, ambiguous requirements?


Risk Control Record (FMEA)


Product Risk Management Plan


Essential Requirements Checklist


Confirm readiness of 
the interfacing functions prior to DR


BIC/PRB 
approves to Development 
Phase


Go To Development Phase


Design Review Report


Develop high level architectural or concept description


Requirements
Specification 


Project Plan


Readiness Report/
Regulatory


Readiness Report/
Purchasing


Develop experimental models/lots


Technical Feasibility Report


Terminate and archieve


Revise according to the decided Corrective Actions


Yes


No


Redirect?


No


Describe projects quality control scheme in the Project Plan


Yes


Establish DHF


Yes


Design History File 
(DHF)


Complete other design requirements for the product, labeling and packaging


Project 
reviewed and approved to Development Phase in DR2?


User Requirements Specification


No


No


Yes


From concept phase



_1181460902.vsd
Adjust width of  box to change  paragraph width. Box's height adjusts according to text.


Start Process Validation


Introduction Plan


Service & Support Plan


Summarize verification results


Project 
and design reviewed and approved to Evaluation Phase in DR4?


Readiness Report/ Purchasing


BIC/PRB 
approves to Evaluation Phase?


Design Review Report


Go To Evaluation Phase


Plan introduction activities


Plan service & support activities


Create Design Validation Plan


Design Validation Plan


Approve individual raw material and manufacturing specifications and work instructions for production


Manufacture Validation Units/Lots


Verification Report


Approve Labeling


Approve Packaging


Validation Units/Lots


Device Master Record 
(DMR)


Start Design Transfer


Plan, execute and report Process Validation(s)


Confirm readiness of the interfacing functions prior to DR


Readiness Report/ Production


Readiness Report/ QA


Readiness Report/ Customer Service & Logistics


Readiness Report/  Documentation 


Revise according to the decided Corrective Actions


Terminate and archieve


Redirect?


Complete Process Validation(s) by DR5


Changes to DMR through Change Management


Change Request 
 & Change Order documentation


Design History File 
(DHF)


Yes


No


Yes


Complete Verifications


No


No


Yes



_1181461077.vsd
No


Manufacture Initial
Production Units/Lots


Complete Essential Requirements Checklist 
(for IVDD only)


Complete Risk Analysis


Approve
 complete DMR


Design 
reviewed to meet user needs and Intended Uses and approved for release in DR5?


Design
Validation Report


Essential Requirements Checklist


Product Risk Management Report


Risk Control Record (FMEA)


BIC/PRB
 approves to Shipping 
Phase?


Release product for sales


Initial Production Units/Lot


Perform Design Validation studies using Initial Production and/or  Validation  Units/Lots


Design Validation protocols, study results and all related raw data


Design History File 
(DHF)


Readiness Report/ Purchasing


Readiness Report/ Production


Readiness Report/ QA


Readiness Report/ Customer Service & Logistics


Readiness Report/  Documentation 


Summarize Design 
Validation results


Revise according to the decided Corrective Actions


Confirm readiness of the interfacing functions prior to DR


Yes


Yes


Design Review Report


Terminate and archieve


No


Go to Shipping Phase


Redirect?


No


Go To Evaluation Phase


Readiness Report/ Registration


Yes



_1181460733.vsd
BIC/PRB Review approves Charter?


Collect initial user needs


Develop Preliminary Project Plan


Approved
 in DR1 to start project planning?


Yes


BIC/PRB 
approves to Planning Phase?


Yes


Yes


Go to Planning Phase


Design Review Report


Market Analysis


User 
Requirements Specification 


Preliminary 
Project Plan


Product Idea


Technical Analysis


Research


Present Charter Proposal to the BIC/PRB Review


Terminate and archieve


Revise according to decided Corrective Actions


No


Redirect?


No


Yes


No


Terminate and archieve


Redirect?


No


No


Yes


Analyze business feasibility and present to BIC/PRB review



_1180777270.vsd
Adjust width of  box to change  paragraph width. Box's height adjusts according to text.


Design Review Report


Plan how to verify fulfillment of the design requirements


Create preliminary raw material and manufacturing specifications 


Develop Pilot Unit(s)/Lot(s) in production


Verification Plan approved in DR3?


Verification Plan


Start Design Transfer


Assess existing and plan and characterize new mfg processes


Test Method or Process Validations needed?


Develop design experimenting with Prototype Units/Lots produced in small scale in R&D


Plan validations according to Validation Procedure


Pilot Units/Lots


Complete Verifications


A specification 
or a work instruction verified and ready for 
approval?


Create prelim. work instructions


Revise specifications using revision control


Design Transfer Plan


Revise according to the decided Corrective Actions


Develop Packaging


Develop Labeling


No


Yes


Plan, execute and report Test Method  Validation(s)


Start Process Validation


Design History File 
(DHF)


Yes


No


Perform verification using Prototype, Pilot and/or Validation Units/Lots


Verification protocols, test results and all related raw data


Yes


No


From Planning Phase



_1180440236.vsd
EVALUATION


CONCEPT


SHIPPING


PLANNING


DEVELOPMENT


C1 Concept Phase Management


C2 User  Requirements and              preliminary Project Plan


P1 Planning Phase Management


P2 Project Plan


Project Plan


P3 Product Requirements and Risk Analysis


Requirements


P4 System Design


P5 Technical Feasibility


Technical Feasibility


P6 Market Verification


D1 Development Phase Management


D2 Hardware Development


D3 Software Development


D4 Reagent Development


Design Transfer


D5 Test Planning and Development


D6 System Integration & Verification Testing


D7 Reliability & Stability Testing


V2 Compliance Testing


Verification


D8 Application Development


D9 Technical documentation


Validation Plan


D10 Introduction Planning


D11 Manufacturing Development


V4 Pilot Production


D12 Supply Chain Management


Pre-Production


D13 Service and Support Development


Service and Support Plan


Concept Phase


Planning Phase


Development Phase


Validation Phase


Shipping Phase


V1 Validation Phase Management


Ship Product


S2 Introduction Implementation


V3 Customer Acceptance
      Testing


Validation


S3 Production Ramp-up


S4 Service and Support Implementation


S5 Project Completion


S1 Shipping Phase Management


= Phase Review


= Design Review
   Topics


Introduction Plan


Verification Plan



