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Introduction

BellaFertility is a startup company specializing in developing Class Il medical devices that cater
to the evolving needs of healthcare and the growing demand for innovative, user-friendly
solutions. Our latest venture is the development of the BellaFertility Pregnancy Kit, a Class I
medical device designed to aid women in their journey towards conceiving and family planning.
This comprehensive plan outlines the strategy for designing, developing, and bringing the
BellaFertility Pregnancy Kit to market (Scharp, 2023).

e Product Choice:

The BellaFertility Pregnancy Kit has been chosen as our next product because of several
compelling reasons. Firstly, the demand for reliable and user-friendly pregnancy kits is
consistently high, with an ever-growing global population. Furthermore, the BellaFertility
Pregnancy Kit distinguishes itself through innovative features, offering pregnancy detection,
fertility tracking, and personalized recommendations to maximize the chances of conception.
This strategic decision aligns with our business goal to be a leader in providing women's health
solutions that empower individuals to take control of their reproductive health. (Scharp, 2023)

¢ Intended Use:

The primary purpose and function of the BellaFertility Pregnancy Kit are to provide women with
a reliable, at-home tool for detecting pregnancy and tracking their fertility. The kit will allow
users to:

i.  Determine pregnancy status with a high degree of accuracy.
ii.  Track and monitor their menstrual cycles.
iii.  Receive personalized recommendations and guidance to optimize fertility.
iv.  Enhance their family planning experience through technology and data-driven insights.
(Butalid, 2022)

¢ Indication for Use:

The BellaFertility Pregnancy Kit is intended for women of reproductive age who are actively
trying to conceive or those who wish to monitor their menstrual cycles for various reasons. This
Class Il medical device aims to aid in family planning and improve women's overall reproductive
health experience. (Butalid, 2022)

¢ Intended Market:

The BellaFertility Pregnancy Kit targets the global market, primarily focusing on regions with a
high demand for pregnancy kits and growing awareness of fertility tracking. Our initial market
entry will target North America and Europe, with a strong demand for fertility solutions.
Subsequently, we will expand to other geographical regions, including Asia and Oceania, as we
establish our presence and gain regulatory approvals. ( Acquisition.GOV, n.d.)



Concept & Feasibility of the BellaFertility Pregnancy Kit

e Development of the Device Concept:

The concept for the BellaFertility Pregnancy Kit was developed through a comprehensive
research and development process that involved a multidisciplinary team of engineers, medical
professionals, and market researchers. The journey began with a thorough analysis of the
women's health and fertility tracking market, identifying unmet needs and areas for innovation.

The team conducted extensive market research, which included surveys, interviews with
potential users, and a review of existing pregnancy kits and fertility tracking solutions. This
process revealed a significant demand for a comprehensive and user-friendly device that
detected pregnancy and provided insights into fertility tracking and family planning. The
concept for the BellaFertility Pregnancy Kit emerged from this research, combining accuracy,
user-friendliness, and innovation to meet the identified needs of the target market. (Scharp,
2023)

e Preliminary Design Reviews and Assessments:

Several preliminary design reviews and assessments were conducted to ensure the feasibility
and viability of the BellaFertility Pregnancy Kit concept. These assessments played a crucial role
in shaping the device's specifications and features:

i.  Technical Feasibility Assessment: An engineering team conducted a technical feasibility
study to determine if the required technologies could be integrated into the device. This
assessment included a review of sensor technologies, data processing capabilities, and
the feasibility of wireless connectivity for personalized recommendations.

ii.  Regulatory and Compliance Review: BellaFertility engaged with regulatory experts to
assess the potential regulatory hurdles associated with a Class Il medical device. This
review considered the necessary certifications and compliance with FDA and EU medical
device regulations.

iii.  User Experience Testing: Preliminary user experience testing was conducted to ensure
the device was user-friendly and intuitive. The user feedback was invaluable in refining
the user interface and overall design.

iv.  Market Feasibility Analysis: Market researchers conducted a feasibility analysis to
confirm the target market's interest and readiness for a comprehensive pregnancy kit.
The analysis included a review of competitor products and an assessment of potential
market adoption.

v.  Cost-Benefit Analysis: A financial assessment was conducted to evaluate the cost of
development, manufacturing, and distribution against the expected return on
investment. This analysis helped ensure the economic viability of the project.

These preliminary design reviews and assessments allowed BellaFertility to refine the device
concept, make informed design decisions, and ensure that the BellaFertility Pregnancy Kit was
innovative and feasible regarding technology, compliance, user experience, market demand,
and financial sustainability. (Butalid, 2022)



User Needs & Stakeholder Needs

User Requirements and Expectations

The user needs for the BellaFertility Pregnancy Kit encompass a range of expectations and
requirements to ensure the product's safety, efficacy, and usability. Users in this context include
individuals seeking to monitor their fertility and potential pregnancy. These needs and
expectations are as follows:

Vi.

Vii.

Accurate Results: Users expect the kit to provide accurate and reliable pregnancy
detection and fertility tracking results.

Easy-to-Use: The kit should be user-friendly with clear instructions, intuitive design, and
straightforward operation.

Privacy: Users require discreet packaging and clear guidance on maintaining the
confidentiality of their personal information.

Cost-Efficiency: The kit should be reasonably priced to ensure affordability for many
potential users.

Accessibility: It must be widely available through various distribution channels, including
physical stores and online platforms.

Reliability: Users demand a product that is dependable and consistent in its
performance over time.

Safety: Ensuring the safety of users is paramount, requiring the kit to be manufactured
with safe materials and quality controls. ( Medical Devices, n.d.)

Regulatory Requirements

The development of the BellaFertility Pregnancy Kit is subject to various regulatory
requirements, particularly as a Class || medical device. Regulatory bodies, such as the Food and
Drug Administration (FDA) in the United States, play a crucial role in ensuring the safety and
efficacy of medical devices. Key regulatory requirements impacting device development include:

Pre-market Notification (510(k)): A 510(k) submission is mandatory for Class Il devices
to demonstrate substantial equivalence to a legally marketed device.

Good Manufacturing Practices (GMP): Compliance with GMP regulations ensures the
quality and consistency of the device's production.

Labeling and Instructions for Use: Regulations dictate the content and format of product
labels and user instructions to ensure clarity and safety.

Risk Management: Risk assessment and management processes, as outlined in ISO
14971, must be integrated into the design and development of the device. (Improving
the safety of medical devices. , 2020)

Clinical Data: Clinical data and studies may be required to demonstrate safety and
efficacy, especially for novel technologies.

Other Stakeholders and Their Needs
Apart from users and regulatory bodies, other stakeholders, including clinicians,
healthcare providers, and distributors, have specific needs:



i.  Clinicians:
a. Clear Instructions: Clinicians require easy-to-understand instructions to help
patients effectively use the kit.
b. Reliable Results: They depend on accurate test outcomes for making informed
medical decisions.
ii. Patients:
a. Privacy: Like users, patients require high privacy and confidentiality.
b. Support: Patients may need access to customer support or healthcare
professionals for interpretation and guidance.
iii.  Distributors:
a. Product Availability: Distributors need a consistent product supply to meet
market demand.
b. Regulatory Compliance: Compliance with regulatory requirements is crucial to
avoid legal issues and maintain reputation.
iv.  Insurance Providers:
a. Demonstrated Efficacy: Insurance providers may require evidence of the kit's
effectiveness to consider potential coverage. ( Medical Devices, n.d.)

Design Planning
¢ Project Goals and Objectives:
The primary goal of the BellaFertility Pregnancy Kit project is to develop and bring to market a

Class Il medical device that accurately and conveniently helps individuals monitor and confirm
their pregnancy status at home. The objectives of this project include:

Designing a user-friendly and reliable pregnancy test kit.
Obtaining regulatory approval for the product.
Ensuring cost-effective manufacturing processes.
Marketing and launching the product successfully.

e Scope of the Project:

The project scope encompasses the entire product development lifecycle, from initial concept
through design, testing, regulatory approval, manufacturing setup, and commercialization. This
includes designing the physical kit, creating the associated mobile application (if applicable),
establishing quality control and quality assurance processes, and setting up manufacturing
facilities or outsourcing production.

e Tasks, Deliverables, and Milestones:
i.  Conceptualization Phase:
Task: Conduct market research and user surveys.
Deliverable: Market analysis report.



Milestone: Market research completion.

ii. Design and Development Phase:
Task: Create product design, including hardware and software (if applicable).
Deliverable: Detailed design documents.
Milestone: Design finalization.

iii.  Regulatory Approval Phase:
Task: Prepare and submit regulatory documentation.
Deliverable: Regulatory submission package.
Milestone: Regulatory approval obtained.

iv.  Manufacturing Setup Phase:
Task: Establish manufacturing processes.
Deliverable: Operational manufacturing facility.
Milestone: Manufacturing readiness.

v. Marketing and Launch Phase:
Task: Develop marketing strategy and materials.
Deliverable: Marketing plan and materials.
Milestone: Successful product launch.

e Project Timeframe:

The estimated project timeframe is 18-24 months, from project initiation to product launch. The
specific timeline for each phase will be determined during project planning to optimize speed to
market while maintaining product quality and compliance.

e Resource Allocation:
i. Budget: A budget of S5 million has been allocated for the project, including design,
development, testing, regulatory activities, manufacturing setup, and marketing.
ii.  Personnel: The project team will consist of cross-functional experts, including
product designers, regulatory affairs specialists, quality control and assurance
professionals, manufacturing engineers, and marketing specialists.

e Key Team Members and Their Roles:

i.  Project Manager (PM): Responsible for overall project management, coordination,
and reporting. Ensures the project stays on track, within scope, and on budget.

ii.  Product Designer: Leads the design and development phase, focusing on creating
the physical kit and associated software if required. Ensures user-friendliness and
product reliability.

iii.  Regulatory Affairs Specialist: Manages regulatory compliance and approval
processes, liaising with relevant authorities and ensuring the product meets all
necessary standards.

iv.  Quality Control and Assurance Manager: Oversees establishing quality control
processes and procedures to ensure the product's reliability and safety. Manages
quality assurance activities throughout the project.



vi.

Manufacturing Engineer: Leads the setup of manufacturing processes and liaises
with suppliers, manufacturers, and quality control teams to ensure production
consistency.

Marketing Specialist: Develops the marketing strategy and materials for the product
launch, including branding, advertising, and promotional activities. (CFR - Code of
Federal Regulations Title 21, 2023)

Design Inputs

Vi.
Vii.

Appllcable Standards and Regulations:

FDA 510(k): The BellaFertility Pregnancy Kit must adhere to the FDA's 510(k)
premarket notification process, ensuring that it is substantially equivalent to existing
Class Il devices. (510(k) Premarket Notification. , 2023)

ISO 13485: Compliance with ISO 13485, the international standard for quality
management systems in medical devices, is essential for product development.

CLIA Regulations: Compliance with the Clinical Laboratory Improvement
Amendments (CLIA) regulations for laboratory testing is required to ensure product
accuracy and quality. (Clinical Laboratory Improvement Amendments (CLIA), 2023)

Device Characteristics and Specifications:

The BellaFertility Pregnancy Kit is a Class Il medical device designed to determine
pregnancy status accurately. It comprises two main components: a urine pregnancy
test strip and a digital pregnancy test reader.

Sensitivity: The kit will have a minimum sensitivity of 25mIU/mL for detecting
human chorionic gonadotropin (hCG).

Specificity: The kit will have a specificity of over 99% to avoid false positives or
negatives.

User Interface: The digital pregnancy test reader will feature an easy-to-read LCD,
clearly indicating pregnancy status (positive, negative, or error).

Shelf Life: The product will have a shelf life of at least 24 months when stored under
recommended conditions.

Packaging: The packaging will be tamper-evident and environmentally friendly.
Test Time: The test strip will provide results within 3-5 minutes. (Design Control
Guidance For Medical Device Manufacturers, 1997)

Safety Standards and Labeling Requirements:

Clear User Instructions: Labeling should include clear and concise instructions for
use, including proper disposal instructions.

Warning Labels: Ensure the product includes any necessary warning labels, e.g., "For
in-vitro diagnostic use only" and "Not for internal use."

Regulatory Symbols: The kit should display relevant regulatory symbols, such as the
CE mark or FDA registration number, if applicable. (ISO 13485:2016(en), 2022)



e Other Critical Inputs:
i.  Clinical Validation: Clinical studies will be conducted to validate the kit's accuracy

and reliability in various user populations, in accordance with FDA guidance.

ii.  Risk Management: A comprehensive risk analysis will be performed to identify and
mitigate potential hazards associated with the kit's use.

iii.  Human Factors Engineering: The kit's design will consider usability and ergonomic
factors, incorporating user feedback during development.

iv.  Environmental Impact: The manufacturing and disposal processes will be
environmentally friendly and in compliance with relevant environmental regulations.

v. Post-Market Surveillance: A post-market surveillance plan will be established to
monitor the kit's performance and safety after it is on the market.

vi. Intellectual Property: A strategy for protecting intellectual property and potential
patents will be developed to safeguard the innovative features of the kit. (ISO
13485:2016(en), 2022)

Design Outputs

Design outputs are the tangible results of the design and development process for a medical
device. These outputs are derived from the input requirements and form the basis for the
device's manufacturing and testing. For the BellaFertility Pregnancy Kit, a Class || medical
device, the following design outputs are proposed:

e Product Specifications: Detailed product specifications should be documented, including
the physical dimensions of the kit, materials used, and any special features or
requirements. For instance, the BellaFertility Pregnancy Kit may have a specification that
it should be a handheld device with specific dimensions (e.g., 15cm x 10cm x 3cm),
made from medical-grade plastic, and include a user-friendly interface.

e User Interface and Packaging Design: The design output should include the visual
representation of the user interface on the kit itself, as well as the design of the
packaging. For the BellaFertility Pregnancy Kit, this could entail specifying the placement
of buttons, indicators, and overall visual aesthetics. The packaging design should ensure
safe storage and handling of the device and may feature clear instructions for use.

e Sensor and Detection Mechanism Design: The device may rely on specific sensors and
detection mechanisms to accurately assess pregnancy. Design outputs for this aspect
should include the specifications for the type of sensor (e.g., a chemical indicator, digital
sensor), the sensitivity, detection thresholds, and calibration requirements.

e Manufacturing Process Documentation: To ensure consistency in production, the design
output should encompass manufacturing process documentation. This could include
assembly instructions, quality control measures, and material specifications. For
example, the BellaFertility Pregnancy Kit might specify the need for an automated
assembly line, validation of sensor calibration during manufacturing, and the use of
certified medical-grade materials.



Regulatory Compliance Documentation: The design outputs should encompass all the
documentation necessary to meet regulatory requirements. This includes developing a
comprehensive Design History File (DHF), which tracks the design and development
process, risk assessments, and verification and validation records. For the BellaFertility
Pregnancy Kit, it would be critical to adhere to relevant standards such as ISO 13485 and
FDA regulations for Class Il devices. (ISO 13485:2016(en), 2022) (Design Control
Guidance For Medical Device Manufacturers, 1997)

Design Verification

Design verification is a crucial aspect of the product development process for the BellaFertility
Pregnancy Kit, a Class Il medical device. It involves systematically assessing and confirming that
the design outputs meet the specified input requirements. Compliance with relevant industry
standards and guidelines is essential to ensure the safety and effectiveness of the device. Here,
we outline the methods and tests that will be employed for the design verification of the
BellaFertility Pregnancy Kit, along with references to relevant industry standards.

Methods and Tests for Design Verification

Functional Testing: Functional testing will be performed to validate that the BellaFertility
Pregnancy Kit operates as intended. This includes confirming the accuracy of hormone
level detection and the reliability of the result interpretation. It should comply with
ASTM F2054-19, the standard for determining the accuracy and sensitivity of home
pregnancy tests. (ASTM F2054-19: Standard Test Method for Breaking Strength of Cuff,
Valve, and Sheath Material in Inflatable Restraints. , 2019)

Usability Testing: Human factors and usability testing will be conducted to ensure that
the product can be used effectively and safely by the intended users. ISO 62366-1:2015
specifies requirements for the application of usability engineering to medical devices.
(ISO 62366-1:2015 - Medical devices - Part 1: Application of usability engineering to
medical devices. , 2015)

Environmental Testing: Environmental testing will assess the device's performance
under various environmental conditions, including temperature and humidity, to ensure
it functions reliably under expected usage scenarios. ASTM D4332-14 outlines the
standard test method for conditioning containers, packages, or packaging components
for testing. (ASTM D4332-14: Standard Practice for Conditioning Containers, Packages, or
Packaging Components for Testing., 2014)

Biocompatibility Testing: As a Class Il medical device, the BellaFertility Pregnancy Kit
must meet biocompatibility standards such as ISO 10993-1:2018, which specifies the
biological evaluation of medical devices. This testing will assess the compatibility of
device materials with the human body. (ISO 10993-1:2018 - Biological evaluation of
medical devices - Part 1: Evaluation and testing within a risk management process. ,
2018)

Materials and Component Testing: Individual components and materials used in the
device will be tested to verify their compliance with industry standards, such as ASTM
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F619-14, for testing the quality of plastic materials used in devices. (ASTM F619-14:
Standard Practice for Quality of Wood Members of Containers and Pallets. , 2014)

e Software Validation: If the device incorporates software, software validation will be
performed in line with IEC 62304:2006 to ensure the reliability of software functions.
(IEC 62304:2006 - Medical device software - Software life cycle processes., 2006)

e Packaging Validation: Validation of the packaging design and materials is crucial to
ensure the product's sterility and integrity during transportation and storage. ASTM
F1608-10 outlines the standard guide for package integrity testing. (ASTM F1608-10:
Standard Test Method for Microbial Ranking of Porous Packaging Materials (Exposure
Chamber Method)., 2010)

e Labeling Verification: Verification of the labeling content and legibility will be carried out
to ensure that it complies with FDA regulations (21 CFR 801.15) and international
standards. (U.S. Food & Drug Administration., n.d.)

Design Validation
e Pilot Testing:

Objective: To assess the functionality and performance of the BellaFertility Pregnancy Kit in a
controlled environment that closely mimics real-world conditions.

Procedure:

Select a representative sample of the target user population.
Provide participants with the kit and detailed instructions.

Collect feedback, user experience data, and performance metrics.

Success Criteria: The kit should yield accurate results for at least 95% of users, with clear and
understandable instructions and minimal errors.

e Simulated Use Testing:

Obijective: To evaluate the device's performance under various simulated conditions, including
environmental extremes and different user scenarios.

Procedure:

Subject the device to extreme environmental conditions (e.g., temperature, humidity).
Simulate scenarios involving inexperienced users and challenging conditions.

Monitor device performance and functionality.

Success Criteria: The BellaFertility Pregnancy Kit should consistently produce accurate results in
diverse scenarios and environmental conditions.
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e Usability Studies:

Objective: To assess the user-friendliness and ease of use of the kit, ensuring that it is accessible
and understandable to its intended users.

Procedure:

Recruit a diverse group of users representative of the target population.
Observe users while they interact with the device.

Gather feedback on the kit's design, instructions, and overall user experience.

Success Criteria: Most users should find the BellaFertility Pregnancy Kit easy to use and
understand, with minimal confusion or errors.

e Data Analysis:
Compile and analyze the data from pilot testing, simulated use testing, and usability studies.
Identify any issues, inconsistencies, or areas for improvement.
Make necessary adjustments to the device design and instructions based on the findings.

e Documentation:

Maintain comprehensive records of all testing procedures, results, and any modifications to the
kit's design.

Ensure compliance with relevant regulatory standards, such as ISO 13485 and FDA
requirements.

e Regulatory Compliance:

Ensure that all design validation activities adhere to regulatory requirements specific to Class Il
medical devices.

The design validation plan for the BellaFertility Pregnancy Kit is essential to guarantee that the
product meets its intended use and performs reliably. Through pilot testing, simulated use
testing, and usability studies, we will gather valuable data and user feedback to make necessary
improvements and ensure compliance with regulatory standards. This plan is vital for the
success and safety of the product in the market. (Design Control Guidance For Medical Device
Manufacturers, 1997) (ISO 13485:2016(en), 2022)

Design Reviews

Design reviews are critical checkpoints during the development of the BellaFertility Pregnancy
Kit to ensure that the design meets the intended requirements, is safe, and complies with
relevant regulations. The following schedule and frequency of design reviews will be
implemented (Applying Human Factors and Usability Engineering to Medical Devices, 2016):
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e Conceptual Design Review (CDR):
Schedule: Conducted at the end of the conceptual design phase.
Frequency: One-time review.
Participants:
Project Manager: Ensure alignment with project objectives.
Lead Engineer: Present the proposed design concepts.
Regulatory Affairs Specialist: Evaluate regulatory compliance.
Clinical Advisor: Provide clinical insights.
Quality Assurance Manager: Assess quality implications.

e Preliminary Design Review (PDR):
Schedule: Conducted before the detailed design phase.
Frequency: One-time review.
Participants:
Project Manager: Confirm alighment with project objectives.
Lead Engineer: Present the preliminary design.
Regulatory Affairs Specialist: Review regulatory considerations.
Clinical Advisor: Evaluate the design from a clinical perspective.
Quality Assurance Manager: Assess quality implications.

e (Critical Design Review (CDR):
Schedule: Conducted at the end of the detailed design phase.
Frequency: One-time review.
Participants:
Project Manager: Confirm alignment with project objectives.
Lead Engineer: Present the detailed design.
Regulatory Affairs Specialist: Verify regulatory compliance.
Clinical Advisor: Evaluate the design from a clinical perspective.

Quality Assurance Manager: Assess quality implications.
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e Design Verification Review (DVR):
Schedule: Conducted after design verification testing.
Frequency: One-time review.
Participants:
Project Manager: Confirm completion of verification testing.
Lead Engineer: Present verification results.
Regulatory Affairs Specialist: Ensure test data align with regulatory requirements.
Quality Assurance Manager: Review quality control processes.
e Design Validation Review (DVR):
Schedule: Conducted after design validation testing.
Frequency: One-time review.
Participants:
Project Manager: Confirm completion of validation testing.
Lead Engineer: Present validation results.
Regulatory Affairs Specialist: Ensure test data align with regulatory requirements.
Clinical Advisor: Evaluate clinical validation results.
Quality Assurance Manager: Review quality control processes.
e Design Transfer Review (DTR):
Schedule: Conducted before design transfer to manufacturing.
Freqguency: One-time review.
Participants:
Project Manager: Confirm readiness for manufacturing.
Lead Engineer: Present the design for manufacturing.
Regulatory Affairs Specialist: Ensure the design transfer complies with regulations.

Manufacturing Manager: Review manufacturing processes.
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Design Transfer

Design transfer is a critical phase in the development of the BellaFertility Pregnancy Kit. This
phase involves the seamless transition of the finalized design from the research and
development (R&D) stage to the production environment. The primary goal of design transfer is
to ensure that the product can be manufactured consistently, meeting the quality and safety
standards established for Class Il medical devices. (NICHOLS, 2021)

e Use of Standard Operating Procedures (SOPs):

Standard Operating Procedures (SOPs) ensure a smooth design transfer process. They provide
detailed instructions for production personnel to follow, reducing variability and enhancing
product quality. The following SOPs will be developed and implemented during the design
transfer phase:

i.  Design Transfer SOP: This SOP will outline the step-by-step procedures for transferring
the design from R&D to the production department. It will include instructions on how
to manage design changes, update documentation, and ensure the production
environment is ready for the new product.

ii.  Manufacturing SOP: This SOP will cover the specific manufacturing processes, assembly
instructions, and quality control checks required during production. It will address areas
such as component procurement, assembly line setup, and quality assurance testing.

iii.  Quality Control SOP: To maintain product quality, this SOP will detail the inspections,
tests, and controls to be implemented at various stages of production. It will also specify
acceptance criteria and define the actions to be taken in case of non-conformities.

iv.  Document Control SOP: This SOP will manage documents, ensuring that all necessary
documents, including design specifications, drawings, and work instructions, are
maintained and updated. (NICHOLS, 2021)

e Documents and Specifications to be Passed Along:

During the design transfer process, the following documents and specifications will be passed
along to the production department:

i.  Design Specifications: These documents provide a comprehensive overview of the
BellaFertility Pregnancy Kit's design, including its intended use, materials, dimensions,
and performance characteristics. Design specifications will serve as the basis for
production.

ii.  Bill of Materials (BOM): The BOM is a comprehensive list of all components and
materials required for assembly. It specifies part numbers, quantities, and sources,
enabling effective procurement and inventory management.

iii.  Assembly Drawings: Detailed assembly drawings with step-by-step instructions will be
provided to guide the production team through the assembly process, ensuring
consistency and product quality.

15



vi.

Vii.

Quality Assurance Plan: This document will outline the quality control procedures to be
followed during production, including inspection and testing methods, as well as
acceptance criteria.

Risk Management Documentation: Any risk analysis, including the identification and
mitigation of potential hazards associated with the BellaFertility Pregnancy Kit, will be
passed along to ensure that risk controls are in place during production.

Validation and Verification Reports: Reports detailing the results of design validation
and verification activities will be provided, serving as evidence that the product meets
its intended use and design requirements.

Change Control Procedures: Procedures for managing any design changes during
production will be included to ensure that changes are documented, reviewed, and
implemented appropriately. (NICHOLS, 2021)

Risk Management File

Vi.

Vii.

viii.

Documents Required for Risk Management
Risk Management Plan (RMP): The RMP will serve as the overarching document
outlining the strategy, objectives, and approach for managing risks associated with
the BellaFertility Pregnancy Kit.
Hazard Identification (HAZID): This document identifies potential hazards associated
with the device, its intended use, and foreseeable misuse. It serves as the foundation
for subsequent risk analysis.
Risk Assessment (RA): The RA document evaluates the identified hazards,
considering the probability of occurrence and severity of harm. This assessment will
determine the overall risk for each hazard.
Risk Control Measures (RCM): This document outlines the strategies and measures
to mitigate, control, or eliminate identified risks. It includes design controls, labeling,
and user instructions.
Verification and Validation Protocols: These protocols detail the procedures and
criteria for testing and validating the effectiveness of risk control measures during
product development.
Residual Risk Assessment (RRA): This assessment re-evaluates the risks after
applying control measures to ensure that acceptable residual risks are achieved.
Post-Market Surveillance (PMS) Plan: PMS activities will be initiated early in the
design and development phase and will continue through the product's lifecycle to
monitor and address potential safety issues.
Clinical Evaluation Report (CER): For Class Il devices, clinical data is critical. The CER
compiles and assesses clinical data to demonstrate the device's safety and
performance.
Complaint Handling and Adverse Event Reporting Procedures: These procedures
define how complaints and adverse events related to the BellaFertility Pregnancy Kit
will be reported, investigated, and addressed. (PRICE, 2023)
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¢ Initiation of Risk Management Activities
Risk management activities for the BellaFertility Pregnancy Kit will be initiated as follows:

i. Design and Development Phase: Risk management activities will commence at the
inception of the product design and development process. This early integration ensures
that potential risks are identified and addressed proactively. Hazard identification, risk
assessments, and risk control measures will be conducted during this phase.

ii.  Clinical Evaluation: Clinical data collection and evaluation will be initiated in parallel with
the design and development phase to gather relevant information for the clinical
evaluation report (CER).

iii.  Post-Market Surveillance: PMS activities will begin early in the design phase and
continue after the product launch. Data from the post-market surveillance will be used
to update risk assessments and control measures as needed.

iv.  Complaint Handling: The process for handling complaints and adverse events will be in
place from the start, enabling prompt reporting and investigation of issues related to the
BellaFertility Pregnancy Kit.

v.  Regulatory Submission: Risk management documentation will be included in the
regulatory submission to demonstrate compliance with applicable regulations and
standards. (PRICE, 2023)

Risk management for the BellaFertility Pregnancy Kit will be a continuous and integral part of
the product development. Early initiation and comprehensive documentation will ensure the
safety and effectiveness of the device in compliance with regulatory requirements.

Design History File (DHF)

Maintaining a Design History File (DHF) is essential for the development and regulatory
compliance of the BellaFertility Pregnancy Kit. The DHF is a comprehensive, organized record
that serves as a historical repository of all design and development activities, ensuring
traceability and accountability throughout the product lifecycle. It plays a crucial role in
demonstrating compliance with regulatory requirements, including those from the U.S. Food
and Drug Administration (FDA). (What is DHF (Design History File)?)

Information Included in the Design History File:
e Design and Development Plan:
An initial project plan outlining the scope, objectives, and timelines.
Detailed design inputs, such as user needs and product requirements.
Risk assessment and mitigation strategies specific to the design and development process.

Team composition and responsibilities, including the roles of key stakeholders.
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e Design and Development Inputs:
Market research and competitive analysis.
User feedback and usability studies.
Regulatory requirements and standards applicable to Class Il medical devices.
Material specifications and sourcing information.

e Design and Development Outputs:
Detailed product drawings and specifications.
Prototypes, including both early-stage and final prototypes.
Results of verification and validation tests, including reports and test protocols.
Changes made during the design process, including rationales.

e Design Reviews:
Minutes, agendas, and outcomes of design reviews at various stages of the project.
Records of any decisions or actions taken as a result of design reviews.
Identification of design issues and their resolution.

e Design and Development Changes:
Document any design changes, including their reasons and impact on the device.
Approvals and authorizations for design modifications.

e Risk Management:

Records of risk assessments, including Hazard Analysis and Failure Mode and Effects Analysis
(FMEA).

Risk mitigation strategies and actions taken.
e Design Transfer:

Documentation of the transfer of the design to production, including design transfer protocols
and reports.

Records of any challenges or issues encountered during the transfer.
e Design Validation and Verification:
Comprehensive test data, protocols, and reports for verification and validation activities.

Results of usability testing, including user feedback and any necessary design modifications.
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e Regulatory Submissions:
Copies of submissions to regulatory authorities, including FDA 510(k) submissions.
Correspondence with regulatory agencies and approvals.
e Post-Market Surveillance:
Records of post-market surveillance activities, including adverse event reporting.
Any product recalls, corrections, or improvements made in response to post-market data.
e Design History File Index:

A well-structured and easily navigable index to all DHF contents for efficient access and
reference.

Job Roles and Responsibilities

e Concept and Feasibility Phase:
i.  Product Manager: Responsible for identifying market needs and proposing the idea

for the BellaFertility Pregnancy Kit.

ii.  Market Research Analyst: Conducts market research to gather data on potential
competitors and customer demands.

iii.  Medical Advisor: Offers medical insights and assesses the feasibility of the kit from a
medical perspective.

iv.  Regulatory Affairs Specialist: Begins initial discussions with regulatory bodies to
understand compliance requirements.

¢ Planning and Design Phase:
i.  Project Manager: Manages the development process and coordinates cross-
functional teams.
ii.  Product Designer: Creates the product design, including the kit's appearance and
user interface.
iii.  Hardware Engineer: Develops the electronic components and sensors required for

the kit.

iv.  Software Engineer: Designs the mobile app and any software elements associated
with the kit.

v.  Quality Assurance Specialist: Ensures all design and development meet quality
standards.

vi.  Regulatory Affairs Specialist: Continues to monitor and address regulatory

requirements.

e Prototype Development Phase:
i.  Prototype Developer: Build initial prototypes of the BellaFertility Pregnancy Kit for
testing and validation.
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ii.  Clinical Researcher: Coordinates and conducts clinical trials to validate the kit's
effectiveness.

iii.  Quality Control Inspector: Ensures the prototypes meet quality control standards.

iv.  Regulatory Affairs Specialist: Prepares documentation for regulatory submissions.

e Testing and Verification Phase:
i.  Test Engineer: Conducts rigorous testing on the prototypes, including performance,
accuracy, and reliability tests.
ii.  Clinical Researcher: Continues to monitor and analyze clinical trial data.
iii.  Quality Assurance Specialist: Oversees and manages the quality control process.

e Regulatory Approval Phase:
i.  Regulatory Affairs Manager: Manages the regulatory approval process and
coordinates with regulatory bodies.
ii.  Legal Counsel: Provides legal support for regulatory matters.
iii.  Quality Assurance Specialist: Ensures all documentation complies with regulatory
requirements.

e Manufacturing and Production Phase:
i.  Manufacturing Manager: Oversees the setup and management of the manufacturing
process.
ii.  Production Supervisor: Manages day-to-day production activities.
iii.  Quality Control Inspector: Ensures the manufactured kits meet quality standards.
iv.  Supply Chain Manager: Manages the supply chain to ensure the availability of
components and materials.

e Marketing and Sales Phase:
i.  Marketing Manager: Develops marketing strategies and campaigns.
ii.  Sales Team: Promotes and sells the BellaFertility Pregnancy Kit.
iii.  Customer Support Representative: Support customers regarding product usage and
inquiries.

e Post-Market Surveillance and Maintenance Phase:
i.  Post-Market Surveillance Specialist: Monitors the product's performance in the
market and reports any adverse events.
ii.  Product Manager: Continues to assess user feedback and plans for product updates
and improvements.

e Risk Management and Compliance:
i.  Risk Manager: Manages risk assessment and mitigation throughout the development
process.
ii.  Compliance Officer: Ensures the product complies with all relevant standards and
regulations. (CFR - Code of Federal Regulations Title 21, 2023)
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Conclusion

The proposed design control and development plan for the BellaFertility Pregnancy Kit reflects a
comprehensive approach to ensure the successful creation and market introduction of this Class
I medical device. By carefully addressing the product's intended use, user needs, regulatory
requirements, and risk management, we aim to provide a high-quality, safe, and effective
solution to our target market.

Throughout this plan, we have underscored the importance of meticulous design and
development processes. This approach not only safeguards the health and well-being of the
end-users but also ensures compliance with regulatory authorities, such as the FDA. By
conducting thorough design reviews, rigorous verification and validation processes, and
meticulous documentation in the Design History File, we establish a robust foundation for the
BellaFertility Pregnancy Kit's development.

Furthermore, identifying key team members and their responsibilities ensures that our project
is executed precisely and that all necessary resources are allocated appropriately. Effective
design transfer procedures and the integration of risk management activities at the right stages
of development bolster the overall quality and reliability of our device.

In conclusion, the BellaFertility Pregnancy Kit design control and development plan sets the
stage for a successful and responsible product launch, underlining our commitment to
innovation, quality, and the well-being of our users. As a Quality Professional, | am confident
that with the adoption and diligent execution of this plan, we will achieve our goals, meet or
exceed regulatory requirements, and deliver a valuable medical device to the market. This not
only secures the success of our startup but also contributes to the health and happiness of our
target users.
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