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Presenter
Presentation Notes
Distinguished panel members, members of industry, and audience members, my name is John Marszalek, a medical device reviewer in FDA’s Office of Device Evaluation in the Division of Neurological and Physical Medicine devices.
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Presenter
Presentation Notes

I would like to begin with an overview of my presentation for the re-classification of stair-climbing wheelchair devices.

First, we will discuss the regulatory definition and description of stair climbing wheelchairs
Next, we will present the regulatory history and the 2012 citizen’s petition for reclassification.
We will then present an overview of the clinical evidence, based upon a literature review, reported adverse events and data from the approved PMA applications.
Finally, we will provide FDA’s recommendations on the classification, including identified risks to health, safety & effectiveness evaluation and special controls.




Purpose of Meeting 
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Stair-climbing wheelchair devices are currently Class III 
and marketed through the PMA process 

Reclassify to 
Class II 
(510(k)) 

Remain as 
Class III 
(PMA) 

Do we have sufficient  
evidence of safety and effectiveness? 

& 
Can special controls be established to 

mitigate the risks? 
 Yes No 

Presenter
Presentation Notes
Stair climbing wheelchairs are currently regulated as Class III devices through the PMA process.  In October 2012, FDA received a petition to reclassify Stair climbing wheelchairs to Class II with special controls.  In July 2013, FDA published a proposed order to recommend reclassifying Stair climbing wheelchairs to Class II with special controls.  

The panel will be asked if we have sufficient evidence of safety and effectiveness AND if special controls can be established to mitigate these risks.
�If both of these criteria can be met, the recommendation would be to down-classify these devices to class II and be regulated through the 510(k) process.
�If not, the devices would remain in their current classification as class III devices and be regulated through the PMA process.

We are obtaining input regarding reclassification from the panel in preparation for a final order.




Regulatory Definition and Description 
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Wheelchair Regulations 

Class III 890.3890 – Stair-climbing wheelchair  

Class II (510(k))   890.3860 – Powered wheelchair 
890.3880 – Special grade wheelchair 
890.3900 – Standup wheelchair 

Class I (reserved) 
(requires 510(k)) 

890.3850 – Mechanical wheelchair 

Class I (exempt 
from 510(k)) 

890.3910 – Wheelchair accessory 
890.3920 – Wheelchair component 

5 

Presenter
Presentation Notes
Before we describe stair climbing wheelchairs, we’d like to provide a brief overview of the wheelchair regulatory landscape, which is presented on this slide.
During this session we will only be discussing the classification of stair-climbing wheelchairs, which are currently regulated as class III devices via the PMA process.

The wheelchair devices that are class II and regulated via pre-market notification (510(k)) process are:  powered wheelchairs, special grade wheelchairs & standup wheelchairs.
�Mechanical wheelchairs are class I devices; however, they still require premarket notification via the 510(k) process for clearance.  This is outside the scope of this presentation, but will be elaborated on further in the next session.

Both wheelchair accessories and components are class I devices exempt from pre-market notification.

As previous stated, the focus of this session will be stair-climbing wheelchairs.

890.3920-Accessories
KNO-Wheelchair accessories
IMY-Wheelchair armboard
IMX-Wheelchair Lap Board
INC-Wheelchair Pusher Cuff
IMZ-Wheelchair Cane and Crutch Holder
KID-Non-Protective Wheelchair Restraint
INE-Wheelchair Overhead Suspension Sling
IMS-Wheelchair Head and Trunk Support

890.3910-Components
IML-Wheelchair Armrest
INB-Wheelchair Commode Attachment
IMQ-Wheelchair Narrowing Attachment
IQB-Wheelchair Belt
IMW-Wheelchair Extension Brake
IMN-Wheelchair Curb Climber
KNN-Wheelchair Components
IMP-Wheelchair Cushion
IMR-Wheelchair Anti-Tip Device
IMM-Wheelchair Footrest
IMO-Wheelchair Handrim
INA-Wheelchair Hill Holder




Regulatory Definition 

21 CFR 890.3890 – Stair-climbing wheelchair 
• Identification. A stair-climbing wheelchair is a device with 

wheels that is intended for medical purposes to provide 
mobility to persons restricted to a sitting position. The device is 
intended to climb stairs by means of two endless belt tracks 
that are lowered from under the chair and adjusted to the 
angle of the stairs.  
 

• Classification: Class III (premarket approval) 
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Presenter
Presentation Notes

Stair climbing wheelchairs are defined in 21 CFR 890.3890 as devices with wheels that are intended for medical purposes to provide mobility to individuals restricted to a sitting position.  The devices are intended to climb stairs by means of two endless belt tracks that are lowered from under the chair and adjusted to the angle of the stairs.  

As previously stated, these device are currently regulated as Class III medical devices via the PMA process.


<<Since we go into this later, we don’t need to do it here as well.>>
The regulation specifies that the method of propulsion is two endless belt tracks.  However, newer devices have been approved with different methods of propulsion.




Device Description 

• These devices are wheelchairs that allow the occupant to 
ascend and descend stairs while remaining in the device 

• The devices adjust the angle of user relative to ground and 
allows the user to not fall out of the seat and grip the stair 
rail  
 

Additional features include: 
• Ability to traverse over obstacles 
• Ability to traverse over rough terrain 

• Shift center of gravity 
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Presenter
Presentation Notes
In general….[read slide]

However, the features of these devices allow for additional abilities.  As the technology has progressed, the control of these devices allowed the user to traverse more types of environments.  Microprocessor control enabled these devices to safely traverse over obstacles and rough terrain as well as  to shift the center of gravity (CoG) to maintain stability.




PMA Approved Devices 
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(A)ACCESS (P900050) 
(B) iBOT (P020033) 

A 

B 
A 

Presenter
Presentation Notes
Pictured here are the 2 PMA-approved stair climbing wheelchair devices.

Item A, the Quest ACCESS, is a battery-powered, microprocessor controlled vehicle which operates in both wheel and track modes.  The device climbs stairs via endless belt track.  The ACCESS uses sonar sensors to determine if stairs can be safely negotiated, and the user’s position is automatically adjusted to assure an optimum center of gravity is maintained.  The device has front sonar sensors that are angled perpendicular to the base of the ACCESS and pointed downward.  

Item B, iBOT device, re-orients the wheels to allow the user to have either all four wheels on the ground, wheels placed on top of each other to transport the user in a standing position, or stair-climbing mode, where the wheels will rotate over each other as the device climbs the stairs.




Features/Components 

Device functions as both powered wheelchair (operation 
on smooth terrain) and allows user to ascend/descend 
stairs 

• Microprocessor controller 

• Seat elevation 

• Tilt and Recline 

• Battery indicator 

• Speed control 
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Presenter
Presentation Notes
As previously mentioned the approved devices can both be used as conventional powered wheelchairs (to transport the user on similar terrain a powered wheelchair may encounter) and to traverse stairs.

These devices may also have additional features or components such as:
Microprocessor control
Seat elevation
Tilt and recline (to offer pressure relief)
Battery indicator
Speed control



Approved Indications for Use 

ACCESS (P900050) - Approved June 27, 1991 

The ACCESS Mobility system is a powered wheelchair with a stair-climbing 
capability that is designed for use by a temporarily or permanently mobility 
impaired individual.  

 

iBOT (P020033) - Approved August 13, 2003 

The INDEPENDENCE iBOT Mobility System is a powered mobility device for 
individuals who have mobility impairments and the use of at least one upper 
extremity. The device is intended to provide indoor and outdoor mobility in 
confined spaces, at an elevated height, climb curbs, ascend/descend stairs, 
traverse obstacles, travel over a wide variety of terrain and negotiate 
uneven/inclined surfaces. 

10 

Presenter
Presentation Notes
The Indications for Use of these devices is similar to those cleared for both mechanical and powered wheelchair devices, to transport an individual restricted to a sitting position.  However, these devices are also indicated to climb stairs, which mechanical and powered wheelchairs are not cleared for.

The ACCESS Mobility system is a powered wheelchair with a stair-climbing capability that is designed for use by a temporarily or permanently mobility impaired individual. The device’s indications for use also includes other restrictions regarding:  vision, ability operate joystick, English comprehension, and weight/height.

The INDEPENDENCE IBOT 3000 Mobility System is a powered mobility device for individuals who have mobility impairments and the use of at least one upper extremity. The device is intended to provide indoor and outdoor mobility in confined spaces, at an elevated height, climb curbs, ascend/descend stairs, traverse obstacles, travel over a wide variety of terrain and negotiate uneven/inclined surfaces.




Regulatory Definition Revision 

• The current regulation specifies that the mode of 
propulsion for stair-climbing wheelchairs is an 
“endless belt track”  

• Other modes of propulsion may be used and FDA 
has approved others for stair-climbing wheelchairs 

• Recommend revising definition as follows: 
A stair-climbing wheelchair is a device with wheels 
that is intended for medical purposes to provide 
mobility to persons restricted to a sitting position. The 
device is intended to climb stairs. 
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Presenter
Presentation Notes
The current regulation specifies that the mode of propulsion for stair climbing wheelchairs is an “endless belt track.”  

Since a stair climbing WC may use a method of propulsion other than endless belt tracks and since we have approved other modes of propulsion for stair-climbing wheelchairs, we recommend modifying the regulatory definition to the following

“A stair-climbing wheelchair is a device with wheels that is intended for medical purposes to provide mobility to persons restricted to a sitting position.  The device is intended to climb stairs.”



Regulatory History 

• Classification meetings of 1976 recommended Class 
III but devices were initially allowed to be marketed 
through 510(k) process 

o The earliest stair-climbing wheelchair devices relied on 
comparison to “preamendment” devices (on the market prior 
to 1976) 

o 6 total cleared devices through 510(k) process from 1976 -
1992 
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Presenter
Presentation Notes
The classification of stair-climbing wheelchair devices was initially discussed by the Physical Medicine Device Classification Panel soon after passage of the Act in 1976, with the conclusion that these devices should be classified in Class III because satisfactory performance of this device had not been demonstrated and, therefore, it was not possible to establish an adequate performance standard for the device.   

However, they were allowed to be marketed through the 510(k) process with the earliest stair-climbing wheelchair devices relying on comparison to “preamendment” devices (on the market prior to 1976) for clearance.

There were six (6) stair-climbing wheelchairs cleared through the 510(k) process. 





Regulatory History 

• August 28, 1979 (44 FR 50497), FDA published document proposing 
to classify stair-climbing wheelchair devices as Class III 

• November 23, 1983 (48 FR 53032) - FDA published a final rule to 
classify stair-climbing wheelchairs into Class III 

• August 18, 1998 (63 FR 44177) - FDA issued a proposed rule to 
require the filing of a PMA or a notice of completion of a product 
development protocol (PDP) for stair-climbing wheelchair devices 

• April 13, 2000 (65 FR 19833) final rule published 

o Devices currently regulated through PMA process 

o 2 devices approved through PMA process 
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Presenter
Presentation Notes
On August 28, 1979 (44 FR 50497), FDA published a document proposing to classify stair-climbing wheelchair devices as class III.  The Physical Medicine Device Classification Panel recommended Class III because the Panel believed that satisfactory performance of this device had not been demonstrated; and therefore, that it was not possible to establish an adequate performance standard for the device.

On November 23, 1983 (48 FR 53032), FDA published a final rule and classified stair-climbing wheelchairs into Class III.

On August 18, 1998 (63 FR 44177), FDA issued a proposed rule to require the filing of a PMA or a notice of completion of a product development protocol (PDP) for stair-climbing wheelchair devices under section 515(b) of the FD&C Act. FDA received no comments to the document but received one citizen petition requesting a change in the classification of the stair-climbing wheelchair from Class III to Class II. FDA reviewed the petition and determined that there was not sufficient information to establish special controls to reasonably assure the safety and effectiveness of the device. 

On April 13, 2000 (65 FR 19833), FDA published a final rule that retained in Class III stair-climbing wheelchair devices and that required the filing of PMAs or PDPs on or before July 12, 2000 for any devices currently marketed to remain on the market.

Thus, stairclimbing wheelchairs are currently regulated through the PMA process and 2 devices have been approved through that process.

As previously stated, there were six (6) stair-climbing wheelchairs cleared through the 510(k) process. However, after FDA finalized the call for PMA’s, the sponsors did not submit PMA’s for those device.  So these can no longer be legally marketed.




2012 Petition 

• Reclassification petition filed by DEKA Research & 
Development Corporation to reclassify stair-climbing 
wheelchair devices from Class III to Class II on 
October 22, 2012 
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Presenter
Presentation Notes
DEKA Research & Development Corporation  filled a citizen’s petition to re-classify stair climbing devices from Class III to Class II with special controls.  



Petition - Indications for Use 

“A stair-climbing wheelchair is a device with wheels that is 
intended for medical purposes to provide mobility to 
persons restricted to a sitting position and is intended to 
climb stairs.” 
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Presenter
Presentation Notes
The petitioner has proposed an Indication for Use statement which is similar to current definition of the regulation but omits the specific method of propulsion given in the current regulatory definition (i.e., endless belt track).  [read slide]




Petition - Risks to Health 

• Device General Performance 

• EMC/EMI (Electromagnetic Compatibility and Interference) 

• Software Failures 

• Operator Error 

• Electrical Safety 

• Mechanical Failures 

• Device Stability in Operation 
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Presenter
Presentation Notes
The petitioner has proposed the following risks to health:�
Device General Performance
Electromagnetic Compatibility &  Interference
Software Failures
Operator Error
Electrical Safety
Mechanical Failures
Device stability in operation



Petition - Special Controls 

• Compliance to ISO 7176-24:  Requirements and test methods for user-
operated stair-climbing devices 

• Compliance to all 33 FDA recognized wheelchair standards 

• Electrical safety-IEC 60601-1 

• Compliance to risk management 

• EMC testing 

• Compliance to software development standards, verification & validation 
testing, software FMEA (Failure Mode Effects Analysis) 

• Prescription 

• Training 

• Labeling 

• Durability testing 

• Stability testing 
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Presentation Notes
The petitioner proposed the following special controls:

Compliance to ISO 7176-24:  Requirements and test methods for user-operated stair-climbing devices (not currently FDA-recognized) 
Compliance to all 33 FDA recognized wheelchair standards
Compliance to IEC 60601-1 for electrical safety
Compliance to risk management
EMC testing
Compliance to software development standards, verification & validation testing, software FMEA (Failure Mode Effects Analysis)
Prescription device (not a special control)
Training
Labeling
Durability testing
Stability testing



2013 Proposed Order 

• FDA published a proposed order on July 10, 2013 
(78 FR 35173) to reclassify stair-climbing wheelchair 
devices to Class II  (with special controls) 

• Comment period open for 90 days 
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Presenter
Presentation Notes
After considering the information presented in the petition and the available scientific evidence, FDA published a proposed order on July 10, 2013 to re-classify stair-climbing wheelchairs from class III to class II (with special controls).  A public comment period was open for 90 days.  




Public Comments 

• 299 comments received 

• Comments received from consumers and other members of public 
associated with iBOT users (friends, family and associated 
caregivers); several veterans/patient advocacy groups responded 

• Comments did  not include information relevant to safety, 
effectiveness or risks of device (only anecdotal evidence)  

• Vast majority of the comments received advocated this device be 
classified into Class II 

• One comment from a patient advocacy group “Change in 
classification would result in greater risk for some of our nation’s 
most vulnerable consumers” 
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Presentation Notes
Almost 300 comments were received from a variety of people including consumers and other members of public associated with iBOT users (friends, family and associated caregivers); several veterans/patient advocacy groups also responded

In summary the information provided was mostly anecdotal and did not discuss much regarding safety and effectiveness.  No real data regarding safety or effectiveness of the device was provided.  However, the vast majority of comments advocated the device be classified into class II.
�There was one comment from a patient advocacy group that a “change in classification would result in greater risk for some of our nation’s most vulnerable consumers.”



Clinical Evidence 

• Literature Review 

• MDR (Medical Device Reports)  

• Data from Approved PMA Applications 

• Summary of Available Evidence 
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Presenter
Presentation Notes
I will now present the clinical evidence for stair climbing wheelchairs.  This includes a literature review, medical device reports of adverse events, and data from the 2 approved PMA applications.

Following this, we will summarize the available evidence.



Literature Search 

• Background 

• Methods 

• Results 
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Presenter
Presentation Notes
We will now present the literature search performed including:

Background
Methods
Results



Literature Review - Background 

•  Systematic literature review of stair-climbing wheelchairs to 

address the following: 

 

What adverse events are associated with stair-climbing 
wheelchairs? 
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Presenter
Presentation Notes
A systematic literature review was conducted to see what adverse events are associated with stair-climbing wheelchairs.



Literature Review - Methods 

• Searched Pubmed using the following terms:  

o iBot 
o Stair-climbing wheelchair 

• Limited literature review to: 

o Human studies 
o Published in English 

• Yielded 291 unique hits 

• Excluded articles unrelated to safety evaluation and unrelated to 
stair-climbing wheelchairs.   

• Yielded 3 unique for in-depth review (all observational studies) 
 

 

 

23 

 
 

 

 

 

 

 

 
 

Presenter
Presentation Notes
On September 19, 2013, FDA searched the published literature in PubMed using the following search terms:

“iBOT”
“stair-climbing wheelchair” OR

The search was limited to human studies and those published in English, which yielded 291 unique hits.  A first pass excluded articles unrelated to safety evaluation and unrelated to stair-climbing wheelchairs, resulting in 3 unique hits, all of which were observational studies.




Literature Review - Results 

1.  Laffont et al (2008) – Study of 25 tetraplegic 
patients in a non FDA-approved stair-climbing 
wheelchair (outside US data) 

 
o Indoor/outdoor circuit with simulated curbs and 

sloped surfaces  
o Used both stair-climbing wheelchair and powered 

(non-stair-climbing) wheelchair device 
o No information adverse event information 

reported 
o Evaluators did intervene to prevent a fall during 

stair-climbing on 2 separate occasions 
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Presentation Notes
The first study by Laffont et al was an open-label evaluation of 25 tetraplegic patients using a non FDA-approved stair-climbing wheelchair device.  

Subjects were asked to complete an indoor and outdoor circuit with simulated curbs and sloped surfaces. 

The same group also completed the same circuit using a standard powered wheelchair (non-stair-climbing). Subjects were evaluated using stair climbing chair on their ability to climb a set of six steps. 

No information regarding adverse events were reported. However, evaluators did intervene to prevent a fall during stair-climbing on two separate occasions. 





Literature Review - Results 

2.  Cooper, et al (2006) – One patient evaluated iBOT 
in both home and community 

 
o No adverse events, small number of malfunctions 
o Faults while loading/unloading device 
o Device running “rough” over pea gravel 
o No falls were reported 
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Presentation Notes
In a case report by Cooper, one patient was evaluated on their use of the iBOT device in both the home and community environments. 

The evaluation was performed through observation by clinicians as well as through a patient diary. The user noted benefits of the device features and mobility in outdoor use. 

No adverse events were reported, but a small number of malfunctions were noted. These included faults while the device was loading/unloading from a vehicle function and after driving over pea gravel when the user noticed the device was running “rough.” 

No falls were reported.



Literature Review - Results  

3.  Uustal, et al (2004) – 20 mechanical or powered 
wheelchair users used iBOT in community 
environment 

 
o Complete community driving test 
o No medical treatment required for adverse events 
o Total of 5 falls:   
 2 with mechanical or powered chair 
 3 with iBOT (not attributed to device failure) 
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Presentation Notes
In a prospective evaluation by Uustal, 20 mechanical or powered wheelchair users were asked to use the iBOT device in a community environment. 

The subjects used their own device (powered or mechanical wheelchair) for 2 weeks followed by 2 weeks of the iBOT. With each device, subjects were asked to complete a community driving test to be evaluated on their ability to traverse commonly encountered obstacles and terrains found in a typical community setting. 

In general, subjects scored better using the iBOT device in comparison to their own device. 

During the 4 weeks of evaluation there were no adverse events that required medical treatment associated with either device. However, a total of 5 falls were reported: 2 with the mechanical or powered wheel chair and three with the iBOT. The study investigators note that there were no falls attributed to device failure 




MAUDE 

• MAUDE  (Manufacturer and User Facility Device Experience) 
maintained by Office of Surveillance and Biometrics (OSB) at 
FDA 

• Fully implemented in 1996 
• Adverse event reports can be submitted by manufacturers, user 

facilities, importers and voluntary reports 

• Medical device manufacturers required to report adverse 
events 

• Not all events are captured since this is a voluntary reporting 
system 
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Presentation Notes
The MAUDE  database (Manufacturer and User Facility Device Experience) is maintained by the Office of Surveillance and Biometrics (OSB) at FDA.  This database contains adverse events and reportable product problems with medical devices.  The database was fully implemented in August 1996 and contains individual adverse event reports submitted by manufacturers, user facilities, importers and voluntary reporters.  

Medical device manufacturers are required to report known adverse events as part of the general controls that most medical devices are subject to; patients and consumers are also encouraged to voluntarily report adverse events.

There are limitations to MDR reporting, including the fact that not all events are captured, since this is a voluntary reporting system.  



MAUDE Search 

Searched adverse event reports from January 1, 2004 
through August 1, 2013 for stair-climbing wheelchairs 
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Presentation Notes
We searched adverse event reports from January 1, 2004 through August 1, 2013 to capture adverse events for both the ACCESS and iBOT devices.




MAUDE Search Results 

Patient Injuries 

o Fractures from falls (N=20) 

o Cuts/contusions (11) 

o Pressure sores (2) 

o Skin rash (1) 

o Bicep tendon separation (1) 

o Dyspnea (1) 

o Sprained ankle  (1) 

o Report of severe burns (1) 

Device Issues 

o Tip over (stair mode) (8) 

o Tip over (other) (5) 

o Battery charger over heating (3) 

o Joystick failure (2) 

o Hit by car (2) 

o Leg rest issue (2) 

o Loss of traction (2) 
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52 adverse events and no death reports 

 

14 incidents were confirmed to have occurred while climbing stairs 

Presenter
Presentation Notes
A total of 52 MDRs were reported for that time period.  There were zero death reports reported to MAUDE.

Most frequently reported event was fracture from falls (including foot, rib, elbow, leg, nose, hip, and shoulder fracture)

Other patient injuries include: cuts/contusions, pressure sores, skin rash, bicep tendon separation, dyspnea, sprained ankle and a report of severe burns.

Other issues reported as device problems include: 
tip over (stair mode), 
tip over (while in other modes), 
battery charger overheating, 
joystick failure, 
hit by car, 
leg rest issue and 
loss of traction.

Fourteen incidents were confirmed to have occurred while climbing stairs.�



ACCESS – P900050 

• Performed 6 types of tests: 
o Curb tests 
o Side step tests 
o Front steps 
o 32 degree stair tests 
o Test room tests (36 degree carpeted) 
o Miscellaneous contiguous stairs (concrete) 

• 9 subjects were used with 20 ACCESS systems 
• 20 chairs were modified with redundant safety 

systems and completed tests with no failures 
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Presentation Notes
Regarding information the approved PMA’s…

The PMA for the Quest ACCESS  included results on 6 different types of tests:
Curb tests
Side step tests
Front steps
32 degree stair tests
36 degree carpeted tests
Concrete contiguous stairs

The study included testing on 20 devices with 9 subjects. 

Some failures were noted in the initial testing, none of the failures affected the safe operation of the device.  The 20 devices were modified with redundant safety systems and the test battery performed again, this time with no failures.



ACCESS - P900050 (Safety) 

• No adverse events reported during clinical study  
• Possible hazards as identified by manufacturer 

o Operator falls out of chair 
o Wheelchair flips over forward or backward 
o Wheelchair becomes inoperable 
o Wheelchair rolls over on its side 
o Wheelchair falls off the edge of the stairs 
o Wheelchair slides down the stairs out of controls 
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Presentation Notes
No adverse events were reported during the clinical testing of the ACCESS System.

However, the manufacturer did identify the following as possible hazards:
Operator falls out of chair
Wheelchair flips over forward
Wheelchair flips over backward
Wheelchair becomes inoperable
Wheelchair rolls over on its side
Wheelchair falls off the edge of the stairs
Wheelchair slides down the stairs out of controls



iBOT – P020033 

• Single center trial 
• 20 subjects completed clinical trial 
• 18 subjects completed real-world trial 
• Each real-world trial consisted of 4 weeks:  2 weeks 

in own device and 2 weeks in iBOT 
 

32 

P020033 Summary of Safety and Effectiveness 

http://www.accessdata.fda.gov/cdrh_docs/pdf2/P020033b.pdf 

Presenter
Presentation Notes
From the clinical study of the iBOT, 16 male and 4 female subjects completed a clinical trial  which include a community driving test and use on stairs.  

18 of those subjects completed a real word trial, which included of 2 weeks using their own device followed by 2 weeks with the iBOT.

<<I would cut this from below>>
Subjects ranged from 27-67 years of age, with weight ranging from 81-230 pounds.  




iBOT – P020033 (Safety) 

• iBOT device fell 3 times:  once in balance mode, 
once in standard mode and once in 4-wheel mode 

• Each fall resulted in a bruise 
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http://www.accessdata.fda.gov/cdrh_docs/pdf2/P020033b.pdf 

Presenter
Presentation Notes
No serious adverse events were reported during the study, but falls did occur for 2 subjects.

The iBOT fell three times:  once in balance, once in standard and once in 4-wheel.  Each fall resulted in a bruise.





iBOT – P020033 (Safety) 

• User pinches/crushes finger/hand in 
moving parts 

• User falls out of product 

• Product falls over either forward or 
backward 

• Product falls over laterally 
(sideways) 

• Product becomes inoperable 

• Product goes off the edge of 
obstacles or stairs 

• User experiences jarring forces 

• User collides with obstacles 

• User or product injures other people 

• Assistant is injured 

• User falls while attempting to climb 
stairs 

• User falls during transfers 

• Electromagnetic interference causes 
device malfunction 

• Electrical shock 

• Thermal burns 
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Potential hazards as reported by manufacturer: 

http://www.accessdata.fda.gov/cdrh_docs/pdf2/P020033b.pdf 

Presenter
Presentation Notes
Although few adverse events were reported, the sponsor presented the following potential hazards for the device:
User pinches/crushes finger/hand in moving parts
User falls out of product
Product falls over either forward or backward
Product falls over laterally (sideways)
Product becomes inoperable
Product goes off the edge of obstacles or stairs
User experiences jarring forces when climbing stairs or cubs or when transitioning between functions
User collides with obstacles
User or product injures other people
Assistant is injured
User falls while attempting to climb stairs
User falls during transfers
Electromagnetic interference causes device malfunction
Electrical shock
Thermal burns



Available Evidence 

• Low frequency of reported adverse events  
• Identified several risks associated with stair-climbing 

wheelchairs 
• Most frequently reported injuries are falls and 

fractures 
• Serious adverse events did occur during stair-climbing 

mode or resulting from tip-over  
• Testing demonstrates that devices can provide 

mobility and climb stairs 
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Presentation Notes
To summarize the available evidence, we found a low frequency of reported adverse events for these devices but identified several associated risks for stair-climbing wheelchairs, some of which can result in serious injury. The most frequently reported injuries are falls and fractures. Of the reported falls and fractures, serious adverse events did occur during stair-climbing mode or resulting from tip-over. 

The testing does demonstrate that these device can provide mobility and climb stairs.



Classification Recommendation 
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Presentation Notes
We will now discuss the classification recommendation for stair-climbing wheelchairs, but we first will provide a brief description of the different classes. 


<<I don’t think you need to read the information below>>
Different device classes, class III (general controls and pre-market approval (PMA)), class II (General Controls and Special Controls) and Class I (General Controls).

As device class increases from Class I, to Class II to Class III, the regulatory controls also increase, with Class I devices subject to the least regulatory control, and Class III devices subject to the most stringent regulatory control.





Classification Definitions (Class III) 

FD&C Act-Section 513-Title 360(c)(a)(1)(C): A device is in Class III if… 

• Cannot be classified as a class I device because insufficient information 
exists to determine that the application of general controls are sufficient to 
provide reasonable assurance of the safety and effectiveness of the device 
AND 

• Cannot be classified as a class II device because insufficient information 
exists to determine that special controls would provide reasonable of safety 
and effectiveness AND 

o Is purported or represented to be for a use in supporting or sustaining 
human life or for a use which is of substantial importance in preventing 
impairment of human health OR 

o Presents a potential unreasonable risk of illness or injury 
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The Food Drug and Cosmetic Act defines a Class III device is a device which:

“cannot be classified as a class I device because insufficient information exists to determine that the application of general controls are sufficient to provide reasonable assurance of the safety and effectiveness of the device,” and
“cannot be classified as a class II device because insufficient information exists to determine that the special controls…would provide reasonable assurance of its safety and effectiveness,” and
“is purported or represented to be for a use in supporting or sustaining human life or for a use which is of substantial importance in preventing impairment of human health,” or
“presents a potential unreasonable risk of illness or injury”



Classification Definitions (Class II) 

FD&C Act-Section 513-Title 360(c)(a)(1)(B): A device is in Class II if… 

• Because the general controls by themselves are insufficient to 
provide reasonable assurance of the safety and effectiveness 
of the device AND 

• For which there is sufficient information to establish special 
controls to provide such assurance. 

 

Examples of special controls include:  performance standards, 
postmarket surveillance, patient registries, special labeling 
requirements, and development and dissemination of guidelines 
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A device is in Class II if “the general controls by themselves are insufficient to provide reasonable assurance of the safety and effectiveness of the device, and for which there is sufficient information to establish special controls to provide such assurance.”

Examples of special controls are: performance standards, postmarket surveillance, patient registries, special labeling requirements, and development and dissemination of guidelines. Special controls may also include specific types of performance testing (e.g., biocompatibility, sterility, electromagnetic compatibility, pre-clinical testing) or labeling, which FDA may outline in the regulation or a special controls guideline. 

Most Class II devices require clearance of a 510(k) prior to marketing. Sponsors are required to submit valid scientific evidence in their 510(k) demonstrating that the device is as safe and effective as a predicate device. Companies submitting a 510(k) for a device must demonstrate how any specified special controls have been met in order to receive marketing clearance. 



Classification Definitions (Class I) 

FD&C Act-Section 513-Title 360(c)(a)(1)(A): A device is in Class I if… 

• General controls are sufficient to provide reasonable 
assurance of the safety and effectiveness of the device OR 

o Is not purported or represented to be for a use in 
supporting or sustaining human life or for a use which is of 
substantial importance in preventing impairment of human 
health, AND 

o Does not present a potential unreasonable risk or illness or 
injury. 
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A device is Class I if general controls are sufficient to provide reasonable assurance of the safety and effectiveness of the device. 

Devices may also be considered Class I if the device “is not purported or represented to be for a use in supporting or sustaining human life or for a use which is of substantial importance in preventing impairment of human health, and does not present a potential unreasonable risk of illness or injury.” 


<<OMIT>>
Most Class I devices are exempt from submitting a 510(k). See Section 513(a)(1)(A) of the FD&C Act. 

Examples of general controls are: registration and listing, medical device reporting, labeling and good manufacturing practices (GMPs). 



Risks to Health 

FDA identified the following risks to health which are the same as those in the 
in the July 2013 proposed order: 

• Instability 

• Entrapment 

• Use Error 

• Falls/Fractures 

• Battery/Electrical/Mechanical failure 

• Pressure Sores 

• Burns 

• Electric Shock 

• Electromagnetic Compatibility & Interference 

40 

Presenter
Presentation Notes
Based on the information submitted by petitioner, comments to docket, MDR’s, literature review, and the approved PMA’s; FDA has identified the following risks, which are the same risks published in FDA’s July 2013 Proposed order and in the executive summary. 

Instability: Instability of the device could result in the device tipping over, slipping off an edge (e.g., curb or stair), or sliding down stairs, or use in certain environmental conditions that minimizes frictional coefficient, which may result in injury to the user.
 
Entrapment: The device may entrap a user or a body part if it moves unintentionally, shifts the user into a position from which they are unable to extricate themselves, or pinches a body part against a solid object.
 
Use Error: A stair-climbing wheelchair may be misused if the user is not properly secured within the seat or if the device is used outside of certain environmental conditions or prescribed step dimensions or structural characteristics.
 
Falls/Fractures: The device is physically heavy and if the device falls or rolls over a body part of the user or another individual (e.g., caregiver), it can result in serious injury, including fracture.
 
Battery/electrical/mechanical failure: The device may fail and place the user in an unsafe position (e.g., middle of a street intersection, on stairs). This may result from failure of device critical device components (electronics, battery, brakes) or the device changing operational modes unexpectedly.
 
Pressure sores: Pressure sores or bruising may result from the user experiencing jarring forces when transitioning over different surfaces or from colliding with solid objects.
 
Burns: As a result of battery overheating, electrical failure, or ignition of flammable materials, the user could sustain burns.
 
Electric shock: The user may experience electric shock as a result of battery or electrical failure.
 
EMC/EMI: The device may interfere with the operation of other electrical devices or be susceptible to interference from other electrical devices.




Panel Question 

The panel will be asked to discuss the risks for stair-climbing 
wheelchairs including if  FDA has identified a complete and accurate 
list of  risks and if  any other risks should be included or removed from 
this list. 
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The panel will be asked to discuss the risks for stair-climbing wheelchairs including if FDA has identified a complete and accurate list of risks and if any other risks should be included or removed from this list.



Reasonable Assurance of Safety 

• There is reasonable assurance that a device is safe when it can be 
determined, based upon valid scientific evidence, that the probable 
benefits to health from use of the device for its intended uses and 
conditions of use, when accompanied by adequate directions and 
warnings against unsafe use, outweigh any probably risks.  

• The valid scientific evidence used to determine the safety of a 
device shall adequately demonstrate the absence of unreasonable 
risk of illness or injury associated with the use of the device for its 
intended uses and conditions of use.  

 

[21 CFR 860.7(d)(1)] 
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The following is the definition of a reasonable assurance of safety from the regulations.

There is reasonable assurance that a device is safe when it can be determined, based upon valid scientific evidence, that the probable benefits to health from use of the device for its intended uses and conditions of use, when accompanied by adequate directions and warnings against unsafe use, outweigh any probably risks. 

The valid scientific evidence used to determine the safety of a device shall adequately demonstrate the absence of unreasonable risk of illness or injury associated with the use of the device for its intended uses and conditions of use. 



Reasonable Assurance of Effectiveness 

There is reasonable assurance that a device is effective when it 
can be determined, based upon valid scientific evidence, that  in 
a significant portion of the target population, the use of the 
device for its intended uses and conditions of use, when 
accompanied by adequate directions for use and warnings 
against unsafe use, will provide clinically significant results.  

 

 

 

[21 CFR 860.7(e)(1)] 
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The following is the definition of a reasonable assurance of effectivness from the regulations.

There is reasonable assurance that a device is effective when it can be determined, based upon valid scientific evidence, that  in a significant portion of the target population, the use of the device for its intended uses and conditions of use, when accompanied by adequate directions for use and warnings against unsafe use, will provide clinically significant results. 




Safety and Effectiveness 

• Frequency of adverse event information is very low 

• Adverse event information identified in MAUDE encompasses risks 
identified in literature 

• Most frequently reported injuries are falls and fractures.    

 

• Available evidence demonstrates that the device provides mobility 
to those in a seated position and can climb stairs. 

 

The panel will be asked whether available evidence supports a reasonable 
assurance of  safety and effectiveness for stair-climbing wheelchairs. 
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FDA reviewed the available literature, adverse event information, and information provided by the petitioner.  We found a low frequency of reported adverse events for these devices but identified several risks associated with stair-climbing wheelchairs, some of which can result in serious injury.  The most frequently reported injuries are falls and fractures.   

The available evidence supports that the device provides mobility to those in a seated position and can climb stairs.

The panel will be asked whether available evidence supports a reasonable assurance of safety and effectiveness for stair-climbing wheelchairs.




Special Controls 

• If the Panel were to recommend a Class II determination, FDA 
believes that the special controls proposed below should be included 
as part of the full list of special controls: 

o Design characteristics ensure geometry and materials composition are 
consistent with intended use 

o Biocompatibility testing  

o Software design, verification and validation 

o Electrical safety, electromagnetic compatibility and interference 
(EMC/EMI) Testing 

o Battery safety and longevity 

o Flammability 

o Patient and clinical labeling 

o Usability testing 45 
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If the Panel were to recommend a Class II determination, FDA believes that the special controls below should be included as part of the full list of special controls.  Please note that these are the same special controls given in the proposed order and in the executive summary.

Design characteristics to ensure that both the geometry and materials composition are consistent with the intended use
Skin-contacting components of the device must be demonstrated to be biocompatible.
Software design, verification and validation must demonstrate that the device controls, alarms and user interface function as intended.�Appropriate analysis and performance testing must be conducted to verify electrical safety and electromagnetic compatibility of the device.
Performance testing must demonstrate battery safety and longevity.�Performance testing must evaluate the flammability of device components.
Patient labeling must include all information for the safe and effective use of the device including:
Clear description of the technological features of the device and the principle of how the device works
Clear description of the appropriate use environments/conditions, including prohibited environments
Preventive maintenance recommendations
Operating specifications for proper use of the device such as patient weight limitations, device width, and clearance for mobility
Detailed summary of device-related adverse events and how to report any complications
Clinician labeling
Identification of patients who can effectively operate the device
Instructions how to fit, modify or calibrate the device
Usability studies of the device must demonstrate that the device can be used by patient in the intended use environment with the instructions for use and user training




Special Controls 

Performance testing demonstrating adequate mechanical performance 
under simulated use conditions and environment including: 

o Fatigue 

o Endurance 

o Resistance to dynamic loads (impact) 

o Effective use of braking mechanism and how device stops in case of an 
electrical brake failure 

o Adequate stability of device on inclined planes (forward, backward and 
lateral) 

o Safely ascend/descend obstacles (stairs, curbs) 

o Use device adverse temperature and following storage adverse 
temperature/humidity conditions 46 

Presenter
Presentation Notes
Performance testing demonstrating adequate mechanical performance under simulated use conditions and environment including:

Fatigue
Endurance
Resistance to dynamic loads (impact)
Brake testing (Parking Brake, Running normal, Reverse operation, Emergency operation)
Adequate stability of device on inclined planes (sloped surfaces) (forward, backward and lateral)
Ability to safely ascend/descend obstacles (stairs, curbs)
Use of device in varying temperature and humidity



Panel Question 

The panel will be asked whether the proposed special controls 
mitigate the risks to health for stair-climbing wheelchair 
devices and provide a reasonable assurance of  safety and 
effectiveness in light of  the available scientific evidence. 
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The panel will be asked whether the proposed special controls mitigate the risks to health for stair-climbing wheelchair devices and provide a reasonable assurance of safety and effectiveness in light of the available scientific evidence.



Conclusion 

• FDA believes that the available evidence suggests that special 
controls can be used to provide a reasonable assurance of 
safety and effectiveness 

• FDA believes that the device may be classified to Class II with 
Special Controls and regulated under the 510(K) process 

 

Based on the available scientific evidence and proposed special 
controls, the panel will be asked whether a Class II or Class III 
designation is appropriate for stair-climbing wheelchairs for the 
indications of  “providing mobility to persons restricted to a sitting 
position and intended to climb stairs.” 
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In Conclusion,

FDA believes that the available evidence suggests that special controls can be used to provide a reasonable assurance of safety and effectiveness.

FDA believes that the device may be classified to Class 2 with Special Controls and regulated under the 510(K) process.

Based on the available scientific evidence and proposed special controls, the panel will be asked whether a Class II or Class III designation is appropriate for stair-climbing wheelchairs for the indications of “providing mobility to persons restricted to a sitting position and intended to climb stairs.”





 

Thank you! 
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