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1. Introduction: 

1.1. Purpose: 

1.1.1 To provide a precise and actionable mechanical specification for the "Hybrid 
Wheelchair and Walker Design." 

1.1.2 To ensure that the design meets all functional requirements, adheres to the highest 
safety standards, and satisfies the aesthetic and ergonomic needs of the target market. 

1.2. Scope: 

1.2.1 This specification covers material selection, design parameters, mechanical and 
electrical system descriptions, assemblies and sub-assemblies, compliance requirements, 
and testing protocols. 

1.2.2 The document directs the product development from prototyping through to final 
product testing and is intended for use by engineering, manufacturing, and quality 
assurance teams. 

1.3. Definitions Acronyms Abbreviations: 

1.3.1. HWWD: 

1.3.1.1 Hybrid Wheelchair and Walker Design 

1.3.1. LED: 

1.3.1.1 Light Emitting Diode 

1.3.1. ADA: 

1.3.1.1 Americans with Disabilities Act 

1.3.1. EMI: 

1.3.1.1 Electromagnetic Interference 

1.3.1. EMC: 

1.3.1.1 Electromagnetic Compatibility 

https://www.simplexitypd.com/blog/5-free-ai-tools-to-boost-engineering-productivity/
http://www.simplexitypd.com/
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1.3.1. IP65: 

1.3.1.1 Ingress Protection 65 

1.3.1. CAD: 

1.3.1.1 Computer-Aided Design 

1.3.1. ANSI: 

1.3.1.1 American National Standards Institute 

1.3.1. RESNA: 

1.3.1.1 Rehabilitation Engineering and Assistive Technology Society of North America 

1.4. References: 

1.4.1. International Organization for Standardization (ISO) 13485:2016, Medical devices -- 
Quality management systems -- Requirements for regulatory purposes: 

1.4.1.1 https://www.iso.org/standard/59752.html 

1.4.1. ADA Standards for Accessible Design: 

1.4.1.1 https://www.ada.gov/2010ADAstandards_index.htm 

1.4.1. EMC Directive 2014/30/EU: 

1.4.1.1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32014L0030 

1.4.1. ANSI/RESNA WC/Vol. 1 Section 5 – Wheelchairs for Use as Seats in Motor Vehicles: 

1.4.1.1 https://www.resna.org/sites/default/files/legacy/position-papers/WC19.pdf 

1.4.1. FDA Regulations for Medical Devices: 

1.4.1.1 https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-
assistance/standards-medical-devices 

1.4.1. CE Marking Requirements: 

1.4.1.1 https://ec.europa.eu/growth/single-market/ce-marking_en 

1.5. Overview: 

1.5.1 The HWWD is a cutting-edge assistive device crafted to empower individuals with 
limited mobility, allowing them to move confidently and independently in various 
environments. 

1.5.2 The device's flexibility to transform between a walker and a wheelchair offers an 
unprecedented level of freedom to its users. 
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1.5.3 A dedicated focus on user safety and adherence to international healthcare product 
standards is a cornerstone of the mechanical design. 

1.5.4 Modern aesthetics and a minimalistic approach to the mechanical complexity 
differentiate the HWWD in the marketplace. 

1.5.5 Special attention is given to the HWWD's environmental impact, targeting the use of 
recyclable materials and energy-efficient components. 

2. Product Overview: 

2.1. System Context: 

2.1.1 The HWWD is a transformative mobility device which serves the user as both a 
support for walking and as a transport chair. 

2.1.2 Conceptualized for indoor and outdoor accessibility, its systems are designed to 
tolerate various weather conditions and terrains. 

2.1.3 The device must interface with public and private transportation systems, allowing 
users to travel with minimum assistance. 

2.1.4 It aims to provide an autonomy-enhancing solution in medical facilities, homes, and 
community settings. 

2.2. Main Functionality: 

2.2.1 The HWWD must facilitate easy conversion between a walker and a wheelchair with 
user-friendly mechanisms that can be operated by individuals with reduced dexterity. 

2.2.1. The adjustable seat mechanism must support quick modifications to suit different user 
heights (range: 

2.2.1.1 150cm to 190cm user height). 

2.2.3 Wheel locks and the braking mechanism have to be within reach of a seated or 
standing user and require minimal effort to engage (force < 10 N). 

2.2.4 The extendable leg rest should provide comfort and stability without significantly 
increasing the product's complexity or weight. 

2.2.5 Front-facing lights are designed to automatically illuminate upon low-light conditions 
enhancing safety (sensor-activated illumination with ambient light threshold < 50 lux). 

2.2.6 The product must support a weight capacity of up to 130 kg without deformation or 
loss of functionality while maintaining a product weight under 20 kg for ease of manual 
handling. 
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2.3. Key Features: 

2.3.1. Transformation Mechanism: 

2.3.1.1 A dual lever system allows for swift conversion between modes, requiring no more 
than 5 seconds of user interaction. 

2.3.1. Height-Adjustability: 

2.3.1.1 A latch-and-slot mechanism with safety lock for secure height positioning. 

2.3.1. Safety systems: 

2.3.1.1 Simple, ergonomic brake handles to apply wheel locks, and a redundant brake 
system to ensure the device remains stationary when used as a seat. 

2.3.1. Comfort Elements: 

2.3.1.1 Ergonomically designed, padded seat and backrest, complemented by a moisture-
wicking fabric cover. 

2.3.1. Visibility Improvements: 

2.3.1.1 A combination of reflective materials and integrated LED lighting to enhance user 
visibility and safety during twilight and nighttime use. 

2.4. Potential Advantages: 

2.4.1 Provides independence to users with an ingeniously simple mechanism to switch 
between walker and wheelchair. 

2.4.2 Inherently stable due to lower center of gravity and broad base when compared to 
traditional walkers. 

2.4.3 Increased engagement in community and social activities by reducing dependence on 
multiple assistive devices. 

2.4.4 Improved mental well-being and quality of life due to ease of mobility and increased 
time outdoors. 

2.5. Target Market: 

2.5.1 Users with temporary or permanent lower-limb mobility challenges, including the 
elderly, individuals undergoing rehabilitation, and those with chronic disabilities. 

2.5.2 Healthcare providers and institutions seeking multipurpose, space-saving, and cost-
effective mobility solutions for patients. 

2.6. Examples of Use: 

2.6.1 Short and long-distance indoor mobility within residential, commercial, and 
healthcare facilities. 
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2.6.2 Outdoor use on sidewalks, parks, and even surfaces, with sufficient lighting to ensure 
evening or night time safety. 

2.6.3 Transport chair for crossing roads, parking lots, and other areas where walking might 
be challenging or unsafe for the user. 

2.6.4 Companion mobility aid for individuals participating in exhibitions, shopping malls, 
airports, or train stations. 

2.6.5 Temporary seating during outdoor events, queues, or waiting areas, quickly 
converting back to a walker when required. 

2.6.6 Usage in rehabilitation settings, aiding in the transition from complete support to 
partial or full independent ambulation. 

3. Mechanical Requirements: 

3.1. General: 

3.1.1 The HWWD must be designed for durability, user comfort, and ease of use, ensuring 
that all mechanical components work cohesively in both walker and wheelchair 
configurations. 

3.1.2 Stress analysis must be performed on all load-bearing components to validate design 
under maximum load conditions using Finite Element Analysis (FEA) methodologies. 

3.1.3 The design shall incorporate ergonomic considerations, especially for user controls 
and interfaces, which should be accessible from both seated and standing positions. 

3.2. Main assemblies: 

3.2.1. Frame Assembly: 

3.2.1.1 Fabricated from aerospace-grade 6061-T6 aluminum, renowned for its strength-to-
weight ratio and corrosion resistance. 

3.2.1.2 Frame weight not to exceed 10 kg for maneuverability. 

3.2.1.3 Features integrated mounting points for seat, leg rest, and light assemblies. 

3.2.1.1. Finish: 

3.2.1.1.1 Powder coating for scratch resistance and durability. 

3.2.1.1. Stress test load: 

3.2.1.1.1 200 kg to ensure a significant safety margin. 
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3.2.1. Wheel and Axle Assembly: 

3.2.1.1. Rear wheels: 

3.2.1.1.1 Minimum diameter of 24 inches for easy rolling over common obstacles. 

3.2.1.1. Front caster wheels: 

3.2.1.1.1 Diameter not to exceed 8 inches, with a swivel radius to provide a tight turning 
circle. 

3.2.1.3 Equipped with non-marking, solid rubber tires to eliminate punctures. 

3.2.1.1. Axle material: 

3.2.1.1.1 Heat-treated 4130 chromoly steel for maximum strength. 

3.2.1. Seat Assembly: 

3.2.1.1. Seat dimensions: 

3.2.1.1.1 Width 45 cm, Depth 40 cm, allowing for a comfortable seating area. 

3.2.1.1. Seat height adjustment range: 

3.2.1.1.1 45 cm – 55 cm to accommodate varying user leg lengths. 

3.2.1.1. Adjustment mechanism: 

3.2.1.1.1 Telescoping legs with spring-loaded pins for secure locking at desired heights, 
operable with one hand. 

3.2.1.1. Seat material: 

3.2.1.1.1 High-density polyurethane foam with a waterproof, breathable nylon cover. 

3.2.1. Leg Rest Assembly: 

3.2.1.1 Leg rest to be collapsible for walking configuration and swiftly extendable during 
conversion to wheelchair mode. 

3.2.1.1. Adjustable length: 

3.2.1.1.1 30 cm – 45 cm to support users' lower limbs without exterior footrests. 

3.2.1.1. Material: 

3.2.1.1.1 Injection-molded polypropylene with an integral foam pad and neoprene cover for 
comfort. 

3.2.1. Light Assembly: 

3.2.1.1 LED units to be shock-resistant and have a minimum operating life of 50,000 hours. 
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3.2.1.2 Battery pack to be rechargeable, with a minimum lifespan of 500 charge cycles. 

3.2.1.3 Automatic activation through a photosensor, linked to ambient light levels. 

3.3. Assembly and Integration Requirements: 

3.3.1 All assemblies must be designed for modular replacement and repairs without 
specialized tools under the Design for Assembly (DFA) approach. 

3.3.2 The product shall allow for a complete transformation from walker to wheelchair 
configuration without user-fixed tooling within a two-minute window. 

3.4. Testing and Validation Requirements: 

3.4.1 Comprehensive cycle testing to be performed on transformation mechanisms, 
simulating at least 10,000 cycles. 

3.4.2 Static and dynamic load testing to validate the wheelchair’s ability to withstand real-
world treatment over its expected lifespan. 

3.5. Safety and Compliance Requirements: 

3.5.1. The HWWD design must comply with ISO 7176 (Wheelchairs) series standards 
regarding performance and safety: 

3.5.1.1 https://www.iso.org/standard/62986.html 

3.5.1. Component materials shall meet fire retardancy requirements per ISO 3795 for 
vehicles, aircraft, and marine use: 

3.5.1.1 https://www.iso.org/standard/12033.html 

3.5.1. Edge rounding and soft touch materials must be applied to all user contact areas to 
avoid injury, adhering to the guidelines of ISO 10328 for prosthetics: 

3.5.1.1 https://www.iso.org/standard/50571.html 

3.5.4 All locking mechanisms to have a secondary safety feature to ensure they remain 
engaged under dynamic conditions. 

4. Electrical Requirements: 

4.1. General: 

4.1.1 Electrical systems within the HWWD are focused on lighting for user safety. These 
systems must be reliable, easy to use, and meet all safety standards for medical devices 
with electrical components. 

4.1.2 Designed to minimize power consumption while meeting performance criteria, 
enabling longer use between charging cycles. 
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4.2. Main electrical systems: 

4.2.1. Light Assembly: 

4.2.1.1. Intensity: 

4.2.1.1.1 Front-facing LEDs must provide a luminous flux of 100 lumens to ensure clear 
path illumination up to 2 meters ahead. 

4.2.1.1. Operation voltage: 

4.2.1.1.1 3.7V from a rechargeable Lithium-Ion battery pack. 

4.2.1.1. Battery life: 

4.2.1.1.1 A single charge must power the lights for a minimum of 48 continuous hours to 
reduce frequent charging needs. 

4.2.1.4 Charging port to be designed for ease of access with visibility in low light 
(luminescent markings around the port) and to accommodate a standard micro-USB cable. 

4.2.1.5 Power management system to incorporate an auto-shutoff feature after 10 minutes 
of inactivity to conserve battery life. 

4.3. Circuit Design and Components: 

4.3.1 Simple, robust and serviceable with modular plug-and-play components to allow for 
easy replacement and maintenance. 

4.3.2 Overvoltage and overcurrent protection circuits to be included to prevent damage to 
the lighting system and ensure user safety. 

4.3.1. Compliance with RoHS Directive 2011/65/EU to restrict the use of hazardous 
substances in electrical and electronic equipment: 

4.3.1.1 https://eur-lex.europa.eu/eli/dir/2011/65/oj 

4.3.4 All wiring to use stranded copper wire with a silicone-insulating jacket for flexibility 
and durability. 

4.4. Interconnections and Interfaces: 

4.4.1 Connectors to be rated IP67 for water and dust resistance to ensure proper 
functioning in all operating environments. 

4.4.2 All interconnection points to be clearly labeled and color-coded to simplify 
maintenance and troubleshooting procedures. 
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4.5. EMI EMC Requirements: 

4.5.1. Lighting systems must meet the requirements of IEC 60601-1-2 for electromagnetic 
compatibility of medical equipment, ensuring minimal emitted interference and high 
immunity to external influence: 

4.5.1.1 https://webstore.iec.ch/publication/25425 

4.6. Safety and Compliance Requirements: 

4.6.1. Battery and associated charging systems must comply with IEC 62133-2 for safety 
requirements of batteries and battery systems: 

4.6.1.1 https://webstore.iec.ch/publication/26109 

4.6.1. All electrical enclosures to meet IEC 60529 specification for IP65 rating for dust 
tightness and water jet protection: 

4.6.1.1 https://webstore.iec.ch/publication/4412 

4.6.3 Emergency manual cut-off switch to be incorporated that is accessible and clearly 
marked to allow users or caregivers to disable the electrical system instantly in case of 
emergency. 

5. Software Requirements: 

5.1. General: 

5.1.1 The HWWD shall not include software for primary functionality. Software needs are 
limited to battery management for electric systems and may include optional user 
interfaces for advanced models in the future. 

5.2. Functional Requirements: 

5.2.1. Battery Management System (BMS): 

5.2.1.1 Designed to optimize battery life and performance, ensuring safe charging and 
discharging cycles. 

5.2.1.2 To alert the user when battery power is below 20%, indicating with an audible beep 
and a visual LED blinking signal. 

5.3. Non Functional Requirements: 

5.3.1. Accessibility: 

5.3.1.1 BMS interfaces requiring interaction shall be designed to meet accessibility 
requirements, ensuring operation by users with limited fine motor skills. 
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5.3.1. Reliability: 

5.3.1.1 BMS software to ensure a mean time between failures (MTBF) of at least 10,000 
hours. 

5.4. User Interface and User Experience Requirements: 

5.4.1 For models with optional user interfaces, provide a simple and intuitive display, 
possibly using e-ink technology for low power consumption and high visibility in various 
lighting conditions. 

5.4.2 Implement physical buttons with haptic feedback to manage light settings and review 
battery status for users who prefer tactile control over touch interfaces. 

5.5. Integration and Interoperability: 

5.5.1. Optional Bluetooth module to provide connectivity with smartphones for advanced 
models, allowing users to monitor system status via a dedicated app; such capability to be 
designed in line with the Bluetooth SIG standards: 

5.5.1.1 https://www.bluetooth.com/specifications/bluetooth-core-specification/ 

5.6. Testing and Validation: 

5.6.1 BMS software to undergo rigorous testing to validate charging and discharging 
algorithms, ensuring they do not contribute to battery depreciation under normal use 
conditions. 

5.6.2 Simulate real-world use scenarios to validate software interaction with the hardware, 
ensuring seamless and fault-free operation. 

5.7. Safety and Compliance Requirements: 

5.7.1. All BMS software to be designed in compliance with IEC 62304 (Medical device 
software — Software life-cycle processes): 

5.7.1.1 https://www.iso.org/standard/38421.html 

5.7.1. Software interface to follow guidelines provided under the Web Content Accessibility 
Guidelines (WCAG) 2.1 for accessible design: 

5.7.1.1 https://www.w3.org/TR/WCAG21/ 

5.7.3 Inclusion of failsafe routines to ensure that in the event of a software malfunction, the 
system reverts to a safe state, maintaining user safety at all times. 
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6. Interfaces and Interactions: 

6.1. General: 

6.1.1 All user interaction points on the HWWD shall be designed for intuitive use and to 
provide clear feedback to the user. 

6.1.2 Interfaces shall be consistently placed to be reachable in both walker and wheelchair 
modes and must cater to users with a wide range of mobility limitations. 

6.2. Mechanical Electrical Interfaces: 

6.2.1 The link between mechanical movement and the electrical system, specifically the 
activation of the lights, shall use a failsafe mechanical switch to ensure lights operate 
independently of software controls. 

6.2.2 Charging interface to include a magnetic connector that easily aligns and secures to 
the charging port, reducing the need for precise alignment by the user. 

6.3. Mechanical Software Interfaces: 

6.3.1 In advanced models with digital interfaces, incorporate position sensors to provide 
user feedback on the current configuration (walker or wheelchair) through the app. 

6.3.2 Include pressure sensors in the seat to detect occupancy and adjust the light pattern 
(e.g., steady while seated, blinking while in motion). 

6.4. Electrical Software Interfaces: 

6.4.1 Integrate a communication bus between the BMS and optional user interface module 
to allow real-time monitoring and display of battery levels and system status. 

6.4.2 Software to include calibration routines ensuring that sensor data is accurately 
reflected in the user interface display. 

6.5. External Interfaces: 

6.5.1 Ergonomically molded hand grips, fitted with both walker and wheelchair modes, 
featuring non-slip material and vibration-dampening properties to reduce fatigue during 
use. 

6.5.2 Brake handles to be equipped with a tactile response feature, such as a click or snap, 
to provide positive feedback when engaged or released. 

6.5.3 The wheelchair footrest shall have a texturized surface and be designed for simple 
one-foot operation to swing it in and out of position. 
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6.6. Human-Device Interaction: 

6.6.1. Handlebars: 

6.6.1.1 Adjustable angle and height to accommodate various user postures and sizes. 
Height adjustability from 80 cm to 95 cm, with clearly marked indicators for user 
reference. 

6.6.1.2 Control mechanisms like brakes and light switches to be operable with minimal 
force (< 5 N) and without the need to adjust grip significantly. 

6.6.1. Visual and Auditory Cues: 

6.6.1.1 Provide clear visual and auditory cues (click sounds and indicator lines) for all 
adjustable components to confirm engagement and prevent accidental maladjustment. 

6.6.1.2 LED battery level indicator to be clearly visible on the device and have color coding 
(green to red) for straightforward interpretation. 

6.6.1. Weight and Balance: 

6.6.1.1 Even when loaded with the maximum user weight, the device's balance must be 
maintained to prevent tipping during normal operations like turning and traversing slopes 
up to 1:12 gradient (ADA recommendations). 

6.6.1. Feedback for Safety: 

6.6.1.1 Auditory and haptic feedback to alert the user in case of improper locking of the 
seat height adjustment or incomplete transformation from one mode to another. 

6.7. Compliance and Standards: 

6.7.1. Follow ergonomic design principles established in ISO 9241-210:2019 for human-
centered design for interactive systems: 

6.7.1.1 https://www.iso.org/standard/77520.html 

6.7.1. Adhere to ADA Standards for Accessible Design to ensure the HWWD is usable by 
individuals with disabilities: 

6.7.1.1 https://www.ada.gov/2010ADAstandards_index.htm 

6.7.1. Interface materials shall comply with ISO 10993-1:2018 for biocompatibility and risk of 
skin irritation: 

6.7.1.1 https://www.iso.org/standard/68936.html 

6.7.1. Interactions including any auditory or communication features must comply with the 
regulations set by the FCC for wireless communications, including any Bluetooth interfaces: 

6.7.1.1 https://www.fcc.gov/wireless/bureau-divisions/mobility-division/bluetooth 
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6.7.1. All interaction points should be designed to withstand the repeated use of at least 
10,000 cycles without significant wear or loss of function, referencing ISO 7176-28 
(wheelchairs based fatigue testing): 

6.7.1.1 https://www.iso.org/standard/51528.html 

7. Environment and Conditions: 

7.1. General: 

7.1.1 The HWWD must be engineered to withstand a range of environmental conditions 
while maintaining performance and user comfort. 

7.1.2 Environmental testing will replicate extremes of temperatures, humidity, and 
exposure to substances typically encountered in both indoor and outdoor scenarios. 

7.2. Operating Environment: 

7.2.1 Capable of operating effectively in temperatures ranging from -10°C to 50°C to 
accommodate diverse climates. 

7.2.2 Designed to be resistant to common cleaning agents, including alcohol-based 
sanitizers and mild detergents. 

7.2.3 All control mechanisms must function reliably under conditions of up to 90% non-
condensing humidity. 

7.3. Storage and Transportation Conditions: 

7.3.1 The design should allow for compact folding, with secure locking to prevent 
accidental deployment during storage or transportation. 

7.3.2 Able to withstand ambient temperatures from -20°C to 60°C during storage or 
transport without damage or degradation to materials or function. 

7.3.1. Resistance to vibration and impacts typically associated with public and private 
transportation means, in compliance with ASTM D4169-16, Standard Practice for 
Performance Testing of Shipping Containers and Systems: 

7.3.1.1 https://www.astm.org/d4169-16.html 

7.4. Lifespan and Maintenance Considerations: 

7.4.1 The HWWD is expected to have a minimum lifespan of 5 years under normal usage 
conditions. 

7.4.2 All user-serviceable parts, such as wheels and batteries, must be designed for easy 
replacement with typical household tools. 

7.4.3 The product's modular design should facilitate easy access to components requiring 
periodic maintenance or replacement. 
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7.4.4 Maintenance instructions to be clear and concise, with supporting videos accessible 
via a QR code on the device. 

7.4.5 The use of aluminum in the frame and UV-resistant plastics throughout will minimize 
degradation from sunlight and environmental exposure. 

7.5. Specific Operational Scenarios: 

7.5.1 Adaptation to abrupt surface transitions such as door thresholds, curb ramps, and 
elevators without loss of stability or comfort. 

7.5.1. Exposure to wet conditions: 

7.5.1.1 Wheel locking and braking mechanisms must provide consistent performance on 
wet surfaces and during precipitation. 

7.5.3 Resistance to salt and road chemicals, especially for use in winter environments. 

7.6. Regulatory Compliance: 

7.6.1. Designed in accordance with the International Standard for Environmental 
Management ISO 14001 to ensure environmentally conscious manufacturing and material 
disposal processes: 

7.6.1.1 https://www.iso.org/iso-14001-environmental-management.html 

7.6.1. Compliance with RoHS (Restriction of Hazardous Substances Directive 2002/95/EC) to 
prevent the use of certain hazardous materials in electrical and electronic equipment: 

7.6.1.1 https://rohs.eu/ 

7.6.1. Fulfill REACH (Registration, Evaluation, Authorization, and Restriction of Chemicals) 
requirements to ensure protection of human health and the environment from risks posed by 
chemicals: 

7.6.1.1 https://echa.europa.eu/regulations/reach/understanding-reach 

7.7. Sustainability Considerations: 

7.7.1 Encourage the selection of suppliers with demonstrable commitments to 
sustainability, including the use of recycled materials where possible without 
compromising product integrity. 

7.7.2 The HWWD design shall prioritize recyclable and biodegradable materials to 
minimize the ecological footprint at the end of the product's life. 
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8. Safety and Compliance: 

8.1. General: 

8.1.1 The HWWD must be designed with the paramount objective of user safety, 
encompassing stability, structural integrity, and reliable operation in various 
configurations and conditions. 

8.1.2 The product shall comply with all relevant national and international standards and 
regulatory requirements to ensure user safety and product quality. 

8.2. Risk Assessment and Mitigation: 

8.2.1. Perform a comprehensive risk assessment following ISO 14971:2019 - Application of 
risk management to medical devices, prioritizing the identification, evaluation, and mitigation 
of potential hazards associated with the use of the HWWD: 

8.2.1.1 https://www.iso.org/standard/72704.html 

8.2.2 Implement redundant locking mechanisms for all height-adjustable and 
transformable components to prevent unintended folding or collapse during use. 

8.3. Standards and Certifications: 

8.3.1. Design and manufacture according to ISO 13485:2016 for medical devices' quality 
management systems, ensuring consistency in quality and compliance with regulatory 
requirements: 

8.3.1.1 https://www.iso.org/standard/59752.html 

8.3.1. Ensure that the HWWD meets the specific requirements for wheeled mobility devices 
in the ISO 7176 series, including stability, maneuverability, and strength testing: 

8.3.1.1 https://www.iso.org/standard/62986.html 

8.3.1. Product components in contact with the user shall be tested for biocompatibility in line 
with ISO 10993-1:2018: 

8.3.1.1 https://www.iso.org/standard/68936.html 

8.3.1. Obtain necessary certifications, including CE marking for the European market, 
indicating that the HWWD meets EU safety, health, and environmental protection 
requirements: 

8.3.1.1 https://ec.europa.eu/growth/single-market/ce-marking_en 

8.4. User and Maintenance Safety Considerations: 

8.4.1 Provide comprehensive user manuals detailing all operational procedures, including 
transformation between modes, braking and locking mechanisms, and light system use. 
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8.4.2 Ensure that all safety warnings and instructions are clearly displayed on the HWWD 
using universally recognized symbols and languages appropriate for the intended markets. 

8.4.3 Design maintenance procedures to be straightforward, with most components 
replaceable by the user or a caregiver using simple tools. Provide detailed visual guides to 
assist in these processes. 

8.5. Product Labelling and Information: 

8.5.1 Include visible, durable, and legible labels on the HWWD indicating maximum weight 
capacity, manufacturer’s contact information, serial number, and manufacturing date. 

8.5.2 Attach warning labels near potential pinch points and moving parts to alert users and 
caregivers of the risk of injury during operation or adjustment. 

8.6. Post-Market Surveillance: 

8.6.1. Establish a system for post-market surveillance to monitor and address incidents 
related to product safety in line with medical device regulations, particularly for markets such 
as the EU MDR 2017/745: 

8.6.1.1 https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R0745 

8.6.2 Provide a channel for user feedback and incident reporting to facilitate continuous 
improvement in safety and compliance. 

8.7. Emergency Procedures: 

8.7.1 Incorporate quick-release mechanisms for critical components, such as the seat and 
leg rest, to facilitate rapid egress in case of an emergency. 

8.7.2 Train customer service personnel to guide users remotely through emergency 
procedures, and include these in manuals and online resources. 

8.8. Verification and Validation: 

8.8.1 Conduct extensive verification and validation activities, including testing the HWWD 
against the standards mentioned and simulating misuse scenarios to confirm that all 
potential hazards have been adequately addressed. 

8.8.1. Ensure that third-party testing facilities are accredited to an appropriate standard, such 
as ISO/IEC 17025, and that they follow test protocols and procedures strictly: 

8.8.1.1 https://www.iso.org/standard/66912.html 
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9. Appendices: 

9.1. General: 

9.1.1 The appendices section provides supplementary information, including technical 
documentation, maintenance guides, and additional references to support thorough 
understanding and efficient use of the HWWD. 

9.2. Drawings Diagrams and Schematics: 

9.2.1. Detailed, dimensioned engineering drawings of all individual components, assemblies, 
and overall system, conforming to ASME Y14.5-2018 dimensioning and tolerancing standards: 

9.2.1.1 https://www.asme.org/codes-standards/find-codes-standards/y14-5-
dimensioning-tolerancing 

9.2.2 Electrical schematics detailing wiring, component layout, and circuitry for the lighting 
and battery management systems. 

9.2.3 Exploded view diagrams to aid in the understanding of assembly sequence and parts 
relationship, highlighting user-serviceable parts. 

9.3. List of Tools and Software: 

9.3.1 Provide a complete inventory of recommended tools for assembly, adjustment, and 
maintenance; including sizes of wrenches and type of screwdrivers needed. 

9.3.2 Suggesting software tools (e.g., mobile apps for battery monitoring, instructional 
videos) for user convenience, with links to download sites and QR codes for easy access. 

9.4. Maintenance Schedule: 

9.4.1 Recommended maintenance timeline outlining periodic checks and replacement 
intervals for consumable components (such as batteries and tires), aligning with typical 
usage scenarios. 

9.4.2 Instructions for routine cleaning and maintenance procedures to maintain optimal 
performance and hygiene, based on input from healthcare professionals. 

9.5. Troubleshooting Guide: 

9.5.1 Step-by-step guide for diagnosing common issues, presented in an easy-to-
understand format with potential solutions, including visual aids. 

9.5.2 Indication of when professional service is advised, along with contact information for 
authorized service centers. 
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9.6. Glossary: 

9.6.1. A comprehensive glossary defining all technical terms, acronyms, and abbreviations 
used within the document, following ISO 1087-1:2000 terminology work and vocabulary: 

9.6.1.1 https://www.iso.org/standard/20058.html 

9.7. Quality Control Records: 

9.7.1 Sampling of quality control and inspection records demonstrating compliance with 
internal quality standards and the product’s consistency with design specifications. 

9.7.2 Description of the quality control measures and checkpoints throughout the 
manufacturing process. 

9.8. Regulatory Compliance Documentation: 

9.8.1 Copies of all certification documents demonstrating compliance with relevant safety 
and compliance standards, including CE marking, FCC, and RoHS. 

9.8.2 Summary of risk assessment outcomes conducted during the design phase with 
associated mitigation strategies applied. 

9.9. Contact Information: 

9.9.1 Full contact details for the manufacturer, customer service, and technical support, 
along with service hours and availability. 

9.9.2 A QR code linking to the online resource center containing updated manuals, 
instructional videos, and a community forum for user exchange. 

9.10. Change Log and Revision History: 

9.10.1 Record of changes made to the HWWD design, including description, revision date, 
and impact on form, fit, and function. 

9.10.2 A history of software updates (if applicable) provided for advanced models with 
electronic interfaces, detailing new features, bug fixes, and improvements. 

9.11. Warranty and Service Policies: 

9.11.1 Detailed terms and conditions of product warranty, including coverage, exclusions, 
claim procedures, and warranty period. 

9.11.2 Explanation of service policies, options for extended warranties, and guidance on 
warranty transfers in case of ownership change. 


