


Reflective Essay on Project Managing.
This essay will discuss and reflect the time managing the development of the now known ‘Air Film Coil Cooling Module’.

Purpose of the Project
The Air Film Coil is prone to overheating due to its application. It is used continuously for 37-minute treatments consecutively. Clinicians usually purchase two Air Film Coils so when one coil is performing the 37-minute protocol, it allows the other to cool. After some research into this, it was noted that the coil did not have enough time to cool in the 37 minutes.
The reason for this is as follows. The overheating coil is unplugged from the power supply unit to allow the additional coil to be used and because of this the internal fan in the Air Film Coil would stop cooling the device. (Jali Medical, 2019)

The customer feedback and demands were to develop a device that the Air Film Coil could be plugged in to, allowing it to cool without having to be connected to the PSU thus, allowing an additional coil to be connected.

Project Objectives and Results
Using the marketing and product requirement specification, we can perform validation and verification on the product to see if we achieved our objectives and how successful the project was. The use of timescales met, and budgets not being overspent can be considered project objectives.

Overview objective
To develop a device that could be connected to a wall socket or power source that could power the internal fan of the Air Film Coil while not allowing any other features available on the coil.



Human Resource for the Project.
The human resource selected to carry out the work on this project is listed below. With a further brief of what is expected from each role.

Project Manager: Jonathan Jones/Joseph Law
Marketing: Audrey Alies
Engineering:
Electronic/electrical hardware design: Jonathan Jones.
Software design: N/A
Mechanical design: Andrew Clamp.
Verification testing: Jonathan Jones/Joseph Law
Labelling design: Jonathan Jones
Writing instructions for use: Jonathan Jones/Joseph Law.
Building prototypes: Joseph Law.

Manufacturing Engineering: Tim Facer.
Manufacturing: Paul Davies/Jason Davies-Wigley.
Materials: Nasko Todorov.
Quality Assurance: Kevyn Beard.
Regulatory Affairs: Tom Cambell.

[bookmark: _Toc467748313]Project Management (brief overview)
The Project Manager shall have overall responsibility for ensuring that the project's goals are properly established and met. This will include managing:
The allocation of resources to the project;
The activity of those resources;
Compliance of the realisation process to Magstim’s procedures;
The timeline;
The budget;
Approval of the Product Requirement specification;
Specification/selection of outside services (where appropriate).

[bookmark: _Toc467748314]Marketing
Marketing input is provided using Marketing Requirement Specification.

[bookmark: _Toc467748315]Engineering
Engineering resources are required for:
Electronic/electrical hardware design;
Mechanical design;
Verification testing;
Test specification;
Packaging design;
Selection of development tools;
Producing manufacturing jigs;
Generate manufacturing documentation;
Building prototypes.

[bookmark: _Toc467748316]Manufacturing Engineering
Manufacturing Engineering resources are required to:
Approve manufacturing documentation;
Identify/design/provide any specialised tooling or fixtures that may be required to manufacture the product;
Approve any new manufacturing process;
Co-ordinate with external assemblers.

[bookmark: _Toc467748317]Manufacturing
Manufacturing resource is required to:
Pilot build;
Manufacture the product.

[bookmark: _Toc467748318]Materials
Materials management resources are required to:
Source components, materials, etc;
Select/approve new vendors/outside services (where appropriate).

[bookmark: _Toc467748319]Quality Assurance
Quality assurance resource is required to:
Ensure the product realisation process complies with Magstim's quality system;
Modify/adapt/enhance the quality system, when necessary, to reflect any changes.

[bookmark: _Toc467748320]Regulatory Affairs
Regulatory affairs resource is required to:
Approve the product Requirement specification;
Ensure Risk Management has been adequately addressed;
Ensure the product realisation process complies with the current and foreseeable future regulatory requirements of the intended market(s).

Project Management Analysis
This section will detail the skills and personality traits needed to be a successful project manager. Due to the structure of the company and having resource from every department when a project is live, the project managers main role is to ensure timelines are met by ensuring planning and resource is met correctly. To do this effectively the following skills must be acquired:
1) Leadership – John C. Maxwell sums up leadership well in a single quote. “A leader is one who knows the way, goes the way, and shows the way.” – John C. Maxwell
i) A good working environment – A good work environment is essential for the project’s growth and success, ensuring everyone is happy within their role and human relations are being considered throughout.
ii) Motivation and confidence creating is important. This is done by giving clear instructions and details on actions needed, then motivating the team with economic and non-economic rewards.
iii) Must take the lead and run the project looking at every aspect and ensuring all section of the project are running smoothly. (Juneja, 2018)
2. Planning – 
i) Duration – A good understanding is needed of how long every section of the project will or should take, this allowing a project manager to produce a timeline of the project and give an estimated date of launch. This is important as costing relies heavily on the duration of the project.
ii) Resources – The project manager must look at how much resource is required to complete the project. If too little resource is acquired, deadlines will not be met. If too much resource is acquired it could potentially cause the project to go over budget.
3. Communication
i) As the project manager you must show good communication skills. This could be internal or external. Communication throughout the company in regard to the project is important so that everyone understand where the project currently is. Externally, supplier and customer communication is important to receive feedback and potential ways the project could be improved. (Juneja, 2018)

Self-Perception Inventory
This section will analyse myself perception to look at my personality traits and if they benefit the role of a project manager. This analysis tool was developed by Dr R Meredith Belbin, it is used to look at your personality traits and your behaviours especially within a team. (Belbin 2010)

The breakdown of the scores in the table below can be found in the appendix.
[image: ]

To analyse the findings of myself perception inventory, I will look at the top scoring sections.
Coordinator (HIGH)– Belbin’s model says that the coordinator is essential for a focused team and ensuring the correct team members are taking responsibility of their roles but could possibly over delegate the work load including their own work. (Mostert 2015)

Team Worker (HIGH) – This allows the team to work well together as a whole, by listening to team members and prevents unnecessary confrontation. The team worker maybe lacking some leadership quality’s by not making difficult decisions or unpopular judgements 

Complete Finisher (VERY HIGH) – This quality is the key quality of a perfectionist, looking for mistakes within the project and ensuring the standard of work is the best possible. The complete finisher may take on more work than necessary to ensure the work is perfect due to possible lack of confidence in their team.

Jonathan Jones, currently engineering manager of the Magstim company, explained that Joseph handled the project well and excelled in good time keeping. Although sometimes spending too much time on certain tasks and documents as he was not happy with the quality, although deemed acceptable. (Jonathan, 2019)
	
	Milestone
	Brief Description
	Start Date
	Finish Date

	Project Authorisation
	 
	This allows the project to begin. The senior management team must discuss if this project is feasible and a necessary project for the company.
	06/11/2017
	07/11/2017

	Project Specification
	1
	All specification relating to this project need to be stated. A marketing specification is crucial, as this is the needs of the paying customer. Other specifications such as product specification as this is a way to measure how successful the project is and does it meet the requirements.
	07/11/2017
	15/11/2017

	Project Planning
	2
	The planning stage is to ensure a team/group is assembled with specific roles in place. It should clearly set out what roles is responsible for what tasks.
	07/11/2017
	15/11/2017

	Manufacturing Documentation
	3
	Documentation that needs to be in place to allow for the manufacturing process. Logistics will require work instructions for packaging and pre-dispatch checks. Production will need assembly drawings and test procedures with documentation in place to record and track products being manufactured
	15/11/2017
	08/12/2017

	Manuals
	4
	User, service and installation manuals need to be generated and is a requirement for medical devices.
	25/12/2017
	01/01/2018

	Risk Management & Usability
	5
	A risk management team must review the project and product and set out a list of potential risks and how they can be mitigated. Usability studies are also required to ensure the product is as user friendly as possible.
	04/12/2017
	18/12/2017

	Technical Specification
	6
	Technical specification must be put in place to ensure any crucial specifications are recorded. This could be for a multiple of reasons. For example, if a part becomes obsolete and a replacement is required.
	18/12/2017
	24/12/2017

	Product Testing
	7
	In house testing is done to ensure that the product is deemed fit for purpose and performance to its intended use with no risk issues. Verification and validation can then be performed on the product to ensure the marketing and product requirement specifications have been met.
	20/12/2017
	06/01/2018

	Compliance Testing
	8
	For a product to be on the market it requires to meet certain regulations. Test have to be done on the product to verify that the product meets these regulations
	08/01/2018
	13/01/2018

	Close out
	9
	A close out documentational pack is prepared to ensure all aspects of the project have been fulfilled and this will be signed off by the senior management team to certify the product as complete and ready for launch.
	13/01/2018
	13/01/2018


Task List
Below was a brief list of tasks required to complete the project, these dates were given as targets.


Listed Gateways identified in the Gantt chart below.

Gateway objective
A gateway is a certain stage in the project which needs to be fulfilled before the project can continue. The gateway should be used to review if the project is on track and being completed successfully.
Gateway 4 – Validation and Verification.
Validation and verification is a good gateway to use as the objectives are clear as previously stated in the product requirement and marketing specification, set out at the start of the project. If these specifications are not met the project cannot continue.

Verification of the product requirement specification is listed within the appendix.
This can be considered a S.M.A.R.T objective (Doran, George T)

Specific – All specification within the requirement report is clear and is an essential task to be completed.

Measurable – By setting out objective via a market and product specification at the start of a project and using these documents to produce a validation and verification report and compare the project with each specification that needed to be fulfilled.

Achievable – The specifications listed on these reports requires the whole team and their specialist knowledge to complete this task.

Relevant – Validation & Verification is a requirement for all medical devices and part of the BSi and FDA process and they expect to see evidence of this during inspections.

Time-Bound – As stated above the Product testing stage was given a due date of 6th of January, a total of 2 weeks to complete these tasks. This is an aggressive estimate but more than achievable.

Areas of Concern:

FMEA was performed on the project to review the risks and mitigate. This was done in the form of a risk plan and risk analysis document. This can be reviewed in the appendix.

Regulatory Concern
Regulatory concern as to whether the product is to be considered a medical device or a medical accessory? 

1. Medical device – In this case, FDA states an instrument, apparatus, implement, machine, contrivance, implant, in vitro reagent, or other similar or related article, including a component part, or accessory which is intended for use in the diagnosis of disease or other conditions, or in the cure, mitigation, treatment, or prevention of disease, in man or other animals.

2. Medical Accessory - FDA clarifies that an “accessory” is a separate, finished device intended to “support, supplement, and/or augment the performance” of at least one parent device.

This could have caused huge ramifications if we could not justify the product as a medical accessory. The product development could have taken at least three times the duration to release. This would have affected many factors; the cost of the project would have increased. The current customer demand was increasing and without this module, customers were unable to use the main system previously purchased from us economically.

Tom Campbell, regulatory manager, explains that projects like this are always difficult to regulate due to the rather grey area when deciding the classification of medical devices and getting this wrong could be dangerous and have legal ramifications.

Area of improvement
There was an oversight when this project was developing. The current range of coils all used a universal connector. There was an on-going project to improve and re design the connector to reduce pin burning. Once the AFC cooling module was complete and launched, the project had to be revisited due to the connector change. The project should have run concurrently and specified both connectors.
Doing this would have saved cost and resource.
[bookmark: _Toc7777609]. 
Joseph Law - 1704471
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	Verification Report (Product Requirement Specification)

	Requirement
	Verification Reference

	[bookmark: _Toc482068311][bookmark: _Toc153779684][bookmark: _Toc153780417][bookmark: _Toc471732278]Regulatory Compliance

	

	[bookmark: _Toc471732279]Quality System
The AFC Cooling Module will be developed in accordance with the requirements of the Design Planning  and Control Procedure (004).
	
AFC Cooling Module Project File

	[bookmark: _Toc471732280]Regulatory Requirements 
The AFC Cooling Module shall be designed in accordance with the Regulatory requirements as documented in TD4970003. 
	
See TD4970013

	[bookmark: _Toc471732281]Design Requirements
	

	[bookmark: _Toc471732282]Connectivity
Connector Type
The AFC Cooling module connection to an Air Film Coil shall be made using a 48 Way lockable connector, Magstim Part No: 210019
Connector Pinning
The module shall use a contact arrangement as defined in TDa3035RS “Coils/Stimulator Pinning Requirement Specification”. Stimulator arrangement, using only pins D – V+ & X GND only.
	

4970-00 BOM Item 06

4970-00 Drawing Package Page 2

	[bookmark: _Toc471732283]Physical Characteristics
	

	General Design Requirements 
No special provisions related to the ingress of dust or liquids are required. The power supply shall be rated IP20.
The total combined weight of the power supply, cable and connector shall be less than 0.5KG.
Power Supply Unit
The AFC Cooling Module must have a medical grade power supply unit.
The power supply unit must be able to function and adapt in UK, EU and US.
Cab le
The AFC Cooling Module shall have a cable length of 1.5m ± 0.2m
The cable from the power supply shall be unmodified.
	See Section 9.5 (Material Specifications) of Project File.

Logbook 98 Page 54


See Section 9.5 of Project File
4970-00 BOM Item 21, 22 & 23

Logbook 98 Page 54

4970-00 Drawing Package Page 2

	[bookmark: _Toc471732284]Electrical Characteristics
	

	Voltage 
The voltage should be within limits:
· Lower limit 11.40v 
· Upper limit 12.60v.
The power supply unit voltage range should be within limits:
· Input range: 100 – 240v
· Output range: 12 ± 0.6v
	
Logbook 98 Page 35
Or
Control Sheet PP01 & PP02 Section 6.7 of Project File
171-6982 Data Sheet Section 9.5 of Project File

	[bookmark: _Toc471732285]Operator Interface
	

	[bookmark: _Toc471732286]Coil Connector
The AFC Cooling Module shall connect directly to an Air Film Coil.
[bookmark: _Toc471732287]Power Supply 
The AFC Cooling Module shall connect directly to a mains power socket.
	
Logbook 98 Page 33

4970-00 BOM Item 11, 21, 22 & 23

	[bookmark: _Toc471732288] Labelling
	

	[bookmark: _Toc153779703][bookmark: _Toc153780436][bookmark: _Toc471732289][bookmark: _Toc483209327]General 
All labelling shall comply with the standards as defined in section 2.
CE Mark symbol shall appear on the AFC cooling module.
WEEE Mark symbol shall appear on the power supply.
Company name and address shall appear on the AFC Cooling Module, accompanied with the ‘Manufacturer’ symbol (ISO 7000-3082).


	
See section 5.1.1 to 5.1.4
BOM Item 20 P/N: 4970-32-00
Logbook 98 Page 54 also on P/N: 4970-32
BOM Item 20 P/N: 4970-32-00 also See Section 2.3 of TD4970011

	[bookmark: _Toc153780437][bookmark: _Toc471732290][bookmark: _Toc483209330][bookmark: _Toc153779704]Serial Number 
Each AFC Cooling Module will be marked with a unique serial number label for identification and product reference, which will be accompanied with the ‘Serial Number’ symbol (ISO 7000-2498) 
	

BOM Item 20
P/N: 4970-32-00

	[bookmark: _Toc471732291]Performance of the Module
	

	[bookmark: _Toc471732292]Cooling Performance
The AFC Cooling module must cool the AFC sufficiently, to allow another protocol to run within a maximum time of 45 minutes.
	
Logbook 98 Page 30

	[bookmark: _Toc471732293]Packaging
	

	[bookmark: _Toc471732294]Durability
The AFC Cooling Module shall be packaged in a suitable container to ensure no damage when dropped from a height of 1m onto any face, contacting a hard surface.
	

Logbook 98 Page 26

	[bookmark: _Toc471732295]Labelling
The container shall be labelled with the CE mark.
The container shall be labelled with the storage and transportation environmental limits. 
The container shall be labelled with, “Fragile Do Not Drop”
The container shall be labelled with, “This way up” indication 
	
WI 234
WI 234

WI 234
WI 234

	[bookmark: _Toc482068320][bookmark: _Toc153779697][bookmark: _Toc153780430][bookmark: _Toc471732296]Environmental Conditions
	

	[bookmark: _Toc153779698][bookmark: _Toc153780431][bookmark: _Toc471732297]  Storage and Transport
Ambient Temperature Range:  -19oC to +60oC
Relative Humidity Range: 10% to 80% Non-Condensing
Atmospheric Pressure Range:  50kPa to 106kPa
	
See TD4970009
See TD4970009
See TD4970009

	[bookmark: _Toc153779699][bookmark: _Toc153780432][bookmark: _Toc471732298]  Operating Conditions
Operating Temperature Range:  +5°C to +40°C 
Relative Humidity Range:   10% to 80% Non-Condensing
Atmospheric Pressure Range:  80kPa to 106kPa
	
See TD4970009
See TD4970009
See TD4970009

	[bookmark: _Toc471732299]Operating Manual
	

	[bookmark: _Toc471732300]Instructions
Detail the instructions for using the AFC Cooling Module along with any compatibility issue.
	
MOP29-EN

	[bookmark: _Toc471732301]Warnings
Detail warnings and precautions related to the use of the AFC Cooling Module.
	
MOP29-EN Section 2.1

	[bookmark: _Toc471732302]Maintenance
State that the AFC Cooling Module should be checked for signs of external damage before use.
State that AFC Cooling Module contacts (pins) should be checked before connecting to a coil.
State that all maintenance is to be performed by The Magstim Company Limited or an authorised service centre. 
	

MOP29-EN Section 4.1


MOP29-EN Section 4.1

MOP29-EN Section 5.3

	[bookmark: _Toc471732303]Disposal
Provide instructions for the user to follow for disposal in line with WEEE.
	
MOP29-EN Section 5.5

	[bookmark: _Toc471732304]Language Requirements
Provide operating manuals in the following language
· English
	

MOP29-EN 





Self-Perception Inventory
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Basic FMEA
	Reference
	Hazardous Situation
	Risk
	Mitigation
	Residual Risk

	1
	The user inadvertently connects the Remote Therapy coil to the cooling module.
	There is a risk that the Remote Therapy Coil is damaged. This results in delayed treatment.
	All Tesla 2nd generation coils can be physically connected to the cooling module. However, the coil microprocessor does not power up until it receives a signal from the stimulator. This means that the Remote Therapy coil will not be activated when connected to the AFC Cooling Module (Logbook 98, pgs. 33-34 in appendix). 

The IFU states that the cooling module is only intended for the Air Film Coil (reference MOP29 in appendix).
	Negligible

	2
	The Air Film Coil has not cooled sufficiently in time for use.
	There is a risk of the patient being burned by the Air Film Coil.


	Attempting to use a coil which has not sufficiently cooled results in the stimulator’s temperature monitoring functionality preventing use of the coil 
The Air Film Coil will cool to ambient temperature within 45 minutes (reference logbook 98 pgs. 31-32 in appendix).
The IFU states to allow cooling for 45 minutes between uses (reference MOP29 in appendix).
	Negligible

	3
	The user forgets to switch the cooling module on at the mains and then attempts to use the Air Film Coil approximately 40 minutes later to treat, thinking that the coil has cooled down sufficiently.

	There is a risk of the patient being burned by the Air Film Coil.

	Attempting to use a coil which has not sufficiently cooled results in the stimulator’s temperature monitoring functionality preventing use of the coil 

The IFU states that the user must check that they have switched on the cooling module at mains (reference MOP29 section 5 in appendix).

	There may be a delay to treatment if the user forgets to switch on the cooling module.



Basic FMEA (continued)
	Reference
	Hazardous Situation
	Risk
	Mitigation
	Residual Risk

	4
	The user attempts to use a power supply which is not compatible with the cooling module (either because the user had lost the accompanying power supply or because the user replaced a faulty power supply themselves).

	Using a non-medical grade power supply could result in electric shock to the user.
	The cooling module has been designed so that the power supply is captured and therefore, it is not possible to replace the power supply without the use of a tool (reference 4970-00 AFC Cooling Module drawing package).
	Negligible.

	5
	The user forgets to switch off the cooling module at mains at the end of the day. This results in both the cooling module and the Air Film Coil’s fans operating overnight.

	There is a risk that the cooling module and/or the Air Film Coil fail prematurely. This results in delayed treatment.
	The power supply has an MTBF of 250 kHrs (reference PSU data sheet, project file section 9.5) and the Air Film Coil has a use life of more than 5 years in continuous use (reference MOP29 section 6.4). Therefore, the impact of this hazardous situation on lifetime is negligible.

	Negligible.

	6
	The user repeatedly connects and disconnects the Air Film Coil from the cooling module throughout the life of the module and the coil.

	There is a risk that the cooling module may fail prematurely. This results in delayed treatment.

	There is no further mitigation of this risk.
	There is minimal risk of premature failure.

	7
	The user accidentally drops or impacts the cooling module.

	There is a risk that the cooling module is damaged. This results in delayed treatment.
	The cooling module connector is made of a nylon (polyamide) material which has been demonstrated to withstand the mechanical strength testing as described in IEC 60601-1 (reference JL Log Book 98, pages 47-53). The power supply is an approved supply which also meets the requirements of IEC 60601-1.

	There is minimal risk of damage.

	8
	The user disconnects the coil from the cooling module while the power supply is plugged into mains and switched on.

	There is a risk that the user may receive an electrical shock of 12V (at worst this is a tingling sensation).

	The cooling module operating manual instructs the user to switch off at mains prior to connecting or disconnecting the coil (reference MOP29).

	Negligible.
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PERFORMANCE — AFC OLING MODUL

BACKGROUND

Testing the cooling module to see how effective itis and how it performs. Does the cooling module cool the coil
quicker and more effectively than when the coil isn’t plugged into a stimulator?

- Equipment used:

Equipment Name Part Number Serial Number
ul 3022-00 D000312
Rapid 3012-00 £S 9448

Ul Lead 3582-00 00455

PSU 3014-00 8124

Air Film Coil 3910-00 0957

Cooling Module 4970-00 N/A

Peaker Logger N/A N/A

Thermal Gun N/A ASSET. 728

Protocol used:

Option Setting

Power 100%

Frequency 10Hz 3
Duration 4 Seconds

Wait Time 26 Seconds

Trains i

PROCEDURE

An AFC coil was run at a standard protocol (100%, 10Hz, 4Sec, 26Sec, 75Trains) and a thermal gun was used to find the
‘hot spot’ on the face of the coil. Once the hot spot was found, the temperature sensors were fixed to the hot spot.

$FLIR

16-11-08

09:2

28.9°¢ $ELIR

16°11-

_ Continwedtopage 3
[4-il- b

PROPRIETARY INFORMATION

seNATURE 4. g .
W

DISCLOSED TO AND UNDERSTOOD BY

M-





image5.jpeg
frogect: AFC CooLwe MoODULE
31
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An AFC coil was then set to run a standard protocol (100%, 10Hz, 4Sec, 26Sec, 75Trains), once the protocol was finished
it was unplugged immediately from the system and allowed to cool down naturally without the fan running within the
coil, the temperatures were recorded every 15 seconds.

The same procedure was then run but once the protocol finished it was immediately plugged into the cooling module
5 that keeps the fan running within the coil; the temperatures were recorded every 15 seconds.

RESULTS

When the AFC was run at the standard protocol and allowed to cool for 37.5 minutes without the fan running, it did not
cool quick enough to run a second protocol.

Air Film Coil Without Fan Running After Protocol. i
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Air Film Coil Plugged into Cooling Module After Protocol.
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CONCLUSION

The results show that the fan running after a standard protocol is crucial to the cooling. Without the fan running it does
not cool quick enough to run a second protocol after 37.5 minutes of cooling.

Knowing this now provides evidence that the cooling module does in fact help the AFC cool when it’s not connected to
a stimulator and cools the coil enough to run a second protocol after 37.5 minutes of cooling time.

The final conclusion is that the AFC cooling module does decreases cooling time when the coil is unable to be plugged
into a stimulator.
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- COMPATIBILITY — AFC COOLING MODULE (4970-00,

BACKGROUND

A compatibility test is needed to ensure the AFC cooling module will only power the fan of the Air Cooled Coil (3910-00)
and Air Cooled Coil Sham (3950-00), it should not power any other range of coil.

Equipment used:

Item Name Part Number Serial Number
Air Cooled Coil 3910-00 0817
D70 Remote Coil (NEW) 3190-00 0703
D70 Remote Coil (OLD) 3190-00 0464
D70 Alpha Coil 4150-00 0232
AFC Cooling Module 4970-00 N/A

PROCEDURE

The AFC cooling module shall be plugged into its intended coil - the AFC (3910-00) to ensure the module is functioning
correctly. It will then be plugged into a Remote Coil and then an Alpha Coil to see if the coil powers up. It will only need
to be plugged into one of each as the other variations in the Remote & Alpha range use the same interface and wiring
configuration.

Step Action Required Result Pass/Fail
1 Plug Air Film Coil (3910-00) into module. AFC fan runs and blue LED illuminates. )
2 Plug Remote Coil (3190-00) into module - OLD No signs of power to the coil.
3 Plug Remote Coil (3190-00) into module ~ NEW No signs of power to the coil.
a Plug Alpha Coil (4150-00) into module. No signs of power to the coil.
RESULTS

The AFC cooling module was connected to an AFC and it was functioning correctly, the fan was rotating at the correct
speed with the LED present. When connecting the module to other variations of coil, they remained without power.

. Continued to page 3 Li—
DATE
16-11-16

PROPRIETARY INFORMATION

SIGNATURE % M

DISCLOSED TO AND UNDERSTOQD BY /7

DATE





image8.jpeg
Prosect: AFC Cooune Mobuie

Continued from page 33

34

Air Film Coil (3910-00) Remote Coil (3190-00) - NEW

Remote Coil (3190-00) - OLD Alpha Coil (4150-00)

CONCLUSION

The AFC cooling module completed the compatibility test with the required results.

The results show that the AFC cooling module will only work with its intended coil; it will not affect any other coils in
the Magstim range.
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PUSH TEST — AFC COOLING MO

. BACKGROUND

As defined in IEC60601 3" Edition, all hand held or portable Medical devices require that the Mechanical Strength
is verified, to ensure that the device remains safe for the life of the product.

The AFC Cooling Module is determined to be a portable device and according to IEC60601 3 Edition, the module £
needs to pass the Mechanical Tests listed in Table 28 (page199), namely Push Test, Drop Test, Mould Stress Relief
and Impact Test. This report documents the results of a Push test conducted on the above module.

The AFC Cooling Module is a portable device and therefore a push test will be performed as per clause 15.3.2

EQUIPMENT:
Hardwood Impact Block 600mm x 50mm x 230mm of density 600 Kg/mA3
Push test tool 30mm bar with added weights, combined weight of 25.48kg or 250N of force.
AFC Cooling Module S/N: PPO2
PROCEDURE: B

Lay the Hardwood Impact Block on a solid flat surface. Place the item for test on the block, stabilize item if
required. Place the push test tool on the location under test and wait for 5 seconds. Remove the push test tool
and inspect for any damage or anything that's deemed unsafe. Document the results.

)
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RESULTS

The push test tool was placed on the following locations and a visible inspection was carried out.

| The push test tool was placed on the top of the power supply (see Pic. 1). No visible signs of damage
were seen.

Il The push test tool was placed on the side of the power supply (see Pic. 2). Again no visible signs of
damage were seen.

Wl The push test tool was placed on the bottom of the power supply (see Pic. 3). Again no visible signs of
damage were seen.

PiE L Pic. 2

The module connector was also tested using the same method.

I The push test tool was placed on the top of the module connector (see Pic. 1). No visible signs of
damage were seen.

Pic.1

CONCLUSION

Following each stage of the push test the module was inspected vigorously for damage or weakening. There were
no visible signs of damage incurred during test procedure. % A
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=1 IMPACT TEST — AFC COOLING MODULE (4970-00)

BACKGROUND

As defined in IEC60601 3" Edition, all hand held or portable Medical devices require that the Mechanical Strength
is verified, to ensure that the device remains safe for the life of the product.

The AFC Cooling Module is determined to be a portable device and according to IEC60601 3" Edition, the module
needs to pass the Mechanical Tests listed in Table 28 (page199), namely Push Test, Drop Test, Mould Stress Relief
and Impact Test. This report documents the results of an Impact test conducted on the above module.

The AFC Cooling Module is a portable device therefore an impact test will be performed as per clause 15.3.3

EQUIPMENT:
Hardwood Impact Block 600mm x 50mm x 230mm of density 600 Kg/mA3 B
Impact Test guide (tube) Length of 1.3m
- Impact Test Ball: ITB 15 (SN318) Calibrated 50mm Impact Ball (500g)
AFC Cooling Module S/N: PPO1
PROCEDURE:

- Lay the Hardwood Impact Block on a solid flat surface. Place the item for test on the block, stabilize item if
required. Place the impact test guide over the area under test and hold the impact ball at the opening of the
impact test guide. Release the impact ball and inspect for any damage or anything that's deemed unsafe.

s b Document the results.

RESULTS

The impact ball was dropped on the coil connector in the following locations and a visible inspection was carried
out. -

The impact ball was dropped on the threaded adapter (see Pic.1). No visible signs of damage were

seen. —
Il The impact ball was dropped on the back shell (see Pic.2 + 3). The back shell broke and cracked

allowing access to inside the module.

Continued to page 50
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Pic. 3

The power supply was also tested using the same method.

| The impact ball was dropped on the top power supply (see Pic.1). No visible signs of damage were
seen.
Il The impact ball was dropped on the bottom of the power supply (see Pic.2). No visible signs of
damage were seen
Il The impact ball was dropped on the side of the power supply (see Pic.3). No visible signs of damage
were seen

Pic. 2 Pic. 3
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18 CONCLUSION

Following each stage of the drop test the module was inspected vigorously for damage or weakening. During the
impact testing of the module connector the back shell has sustained some damage.

The back shell of the connector was damaged and enabled access to the inside of the module. This doesn’t cause a
hazard due to the creepage having sufficient clearance.

1EC 60601-1 Table 16 — Minimum CREEPAGE DISTANCES providing MEANS OF OPERATOR PROTECTION

Spacing for one MEANS OF OPERATOR PROTECTION

WORKING VOLTAGE Poliution " ) i
i Pollution degree 2 n degree 3
imsordc Material group Material group Material group

1.1, Wia, b 1 " la or Ilib I ]
B Rl e *

NOTE 1 Minimum CREEPAGE DISTANCES for two MEANS OF OPERATOR PROTECTION are obtained by doubling the
values in this table.
NOTE 2 A CREEPAGE DISTANCE cannot be less than the required air clearance. See LOGBOO!

lila or liib

8 Page 42.

This allows 2mm creepage clearance. Inside the back shell all wiring has heat shrink applied adequately giving a
L minimum creepage distance of +5mm.

The operating manual also states in section 2 Warnings and Precautions:
Damage: Check for any signs of damage before use. If any damage is visible, the item must not be used and must be
returned to The Magstim Company Limited for servicing and repair.

The AFC Cooling Module does not rely on the back shell as a means of insulation. The module has also been
safety/functional tested and remains safe.

As the unit has passed a drop test and remained safe even though ire as damaged the test is deemed a pass. The
likelihood of this event happening is low and if occurred would only cause an inconvenience to the customer.
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MOULD STRESS RELIEF — AFC COOLING MODULE (497

BACKGROUND

As defined in IEC60601 3" Edition, all hand held or portable Medical devices require that the Mechanical Strength is
verified, to ensure that the device remains safe for the life of the product.

The AFC cooling module is determined to be a portable device and according to IEC60601 3" Edition, the module needs
to pass the Mechanical Tests listed in Table 28 (page199), namely Push Test, Drop Test, Mould Stress Relief and Impact
Test. This report documents the results of a mould stress relief conducted on the AFC cooling module coil connector
assembly.

EQUIPMENT USED

Coil Connector Parts Tested Testing Equipment
48 way plug backshell - P/N 213700 Share Tree environmental chamber: Model slim-line /
600-88 / E Asset No: 0866

48 way circular skt receptacle — P/N 210019
QVT16 split cable gland — P/N 608016 Dye Penetrant Kit
Threaded Adapter P/N 4970-10

PROCEDURE

The parts are placed in the chamber and the following test carried out as stipulated in IEC 60601-1 section 15.3.6

One sample consisting of the complete ME EQUIPMENT, or of the ENCLOSURE together with any supporting
framework, is placed in a circulating air oven at a temperature 10 ° C higher than the maximum temperature
observed on the ENCLOSURE during the test of 11.1.3, but not less than 70 ° C, for a period of 7 h, then
permitted to cool to room temperature.

The environmental chamber was programmed to heat up to 70°C over 45 minutes (1°C per minute rise), then to dwell
at 70°C for 7 hours and come back down to ambient in 45 minutes (1°C per minute cooling) and hold for 24 hours at
ambient. Program “stress.pro” has been created for this test. Plot 1 below shows details of temperatures recorded
during test.

Continued to page 53
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Temperature Plot - Mold Stress Relief Test

——Actual Temp

5
-
H
&

Target Temp

— Hold for 7hours 5

500

Time (mins)

RESULTS

Parts were visually inspected for cracks paying particular attention to areas where high stresses may occur. To further
validate this process dye penetrate was used to help identify small cracks in the structure. Parts were cleaned with
cleaner solution and dried, penetrate was sprayed over all surfaces and allowed to soak, then parts were wiped dry and
~ developer added. After 10 minutes inspection was carried out again before finally wiping clean.

No cracks were seen under the microscope on either part. Both internal and external surfaces were inspected.

CONCLUSION

After testing there were no signs of damage or cracks to the parts and they are deemed to be acceptable for use. ) / /
o /|
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CONTACT DETAILS 



Product Enquiries 



The Magstim Company Limited 
Spring Gardens, Whitland, Carmarthenshire, SA34 0HR 
Telephone: +44 (0)1994 240798 
Fax:   +44 (0)1994 240061 
E-mail:  magstim.info@magstim.com 
Website:  www.magstim.com 



Servicing Enquiries 



Telephone: +44 (0)1994 242900 
Fax:  +44 (0)1994 240061 
E-mail:  service@magstim.com 



Sales Enquiries 



Telephone: +44 (0)1994 241111 
Fax:  +44 (0)1994 242917 
E-mail:  sales@magstim.com 
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GUARANTEE 



The Magstim Air Film Coil Cooling Module (AFC Cooling Module) supplied by The Magstim 
Company Limited is fully guaranteed, covering both materials and workmanship, for a 
period of one year from the date of shipment. The Magstim Company Limited reserves the 
right to perform guarantee services in its factory, at an authorised repair station, or at the 
customer’s installation. 
 
Any obligations which The Magstim Company Limited has under this guarantee are limited 
to repairs or, should the company so choose, replacement of any defective parts of the 
equipment, except batteries, without charge provided that the said defects occur during 
normal use. 
 
Claims for damages during shipment must be filed promptly with the transportation 
company. All correspondence concerning the equipment must specify the model name 
and/or number as well as the serial number exactly as they appear on the invoice for the 
equipment. 
 
Improper use, mishandling, tampering with, or operation of the equipment without 
following specific operating instructions will void this guarantee and release The Magstim 
Company Limited from any further guarantee obligations. 
The Magstim Company Limited will only accept responsibility for effects on safety, reliability 
and performance of the equipment if: 



• Modifications or repairs are carried out by persons authorised by The 
Magstim Company Limited; and 



• The equipment is used in accordance with the instructions for use. 
 
Devices Covered 
 
This document is applicable to the following device: 



• Magstim AFC Cooling Module (P/N: 4970-00) 
 



Note: Please also consult any labelling and information accompanying stimulating coils and 
other accessories for safety and use information regarding these devices and their use with 
the AFC Cooling Module. 
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1 INTRODUCTION 



1.1 Indications for Use 



The Magstim AFC Cooling Module P/N: 4970-00 is intended to be used with the Air Film 
Coil (AFC) P/N: 3910-00.  The purpose of the AFC Cooling Module is to power the fan in 
the AFC allowing the coil to cool independently without having to be connected to a 
magnetic stimulator. 



 
It is intended that this module will have the capability of being used daily, in a research 
or clinical environment, by individuals qualified in the administration of TMS. 
Note: Only for use with coils: 



• Air Film Coil – (P/N: 3910-00) 
• Air Film SHAM Coil – (P/N: 3950-00) 



Do not attempt to use with any other coil. 
 



2 WARNING AND PRECAUTIONS 



• No modification of this equipment is allowed. 
• Do not attempt to touch connector contacts when the AFC module is 



turned on. 
• Do not leave the AFC cooling module plugged into the coil for long 



periods (maximum of 2 hours) of time as this may affect the lifetime of 
the coil fan. 



 
• The AFC Cooler Module must be switched off before removing it from the 



Mains supply. 
 



3 PSU MARKINGS 



 CE conformity mark. 



 Centre positive polarity 



 
WEEE (EU directive 2012/19/EU) symbol 



 Symbol of double insulated. 



 
(Low Altitude Use) For use at altitude 2000m or lower 



 
(Non-Tropical Location) For use in non-tropical locations 
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4 PRODUCT DESCRIPTION 



4.1 General 



The AFC Cooling Module has three main parts: Module Connector, Cable and Power Supply 
(as shown in figure 4.1) 



 



            
 
 
 



 



 



 



 



 



 



 



 



  



 



 



 



 



 
Indoor use only 



 China Compulsory Certificate mark (CCC Mark) 



 
TÜV SÜD mark. 



 
CSA certification mark. 



 TȔV GS mark.  



Figure 4.1: Illustration showing main parts of the AFC Cooling 
Module 



Module Connector 



Cable 



Power supply 
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US Plug UK Plug EU Plug 



Figure 4.2: Illustration showing AFC Cooling Module plug types. 



 



4.2 Adaptors 



The AFC Cooling Module is supplied with three plug adaptors: EU Plug, UK Plug and US 
Plug. 



 



 



 



 



5 ASSEMBLY INSTRUCTIONS 



5.1 Parts List 



Table 1: Content of the AFC Cooling Module delivery box. 
 
 



Contents Quantity 
AFC Cooling Module 



EU Plug Adapter 
US Plug Adapter 
UK Plug Adapter 



1 
1 
1 
1 



 



5.2 Changing Adapter 



The plug adapters are connected to the main power supply with a push/pull fit. To 
remove/fit the correct plug, pull down firmly on plug while holding power supply in 
place. (See Figure 5.1) 
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6 OPERATING INSTRUCTIONS 



Note: Please ensure you are familiar with all sections of this operating manual prior to 
following these operating instructions. 
 
Note: Do not attempt to touch connector contacts when the AFC Module is turned on. 
 



6.1 Preparation 



Check for any signs of damage before use. If any damage is visible, the item must not be 
used and must be returned to The Magstim Company Limited for servicing and repair. (See 
section 6.3 for servicing details). If cleaning is required, please follow the instructions 
provided in Section 6*. 
 
Note: Do not leave the AFC cooling module plugged into the coil for long periods 
(maximum of 2 hours) of time as this may affect the lifetime of the coil fan. 



Figure 5.1: Removing / Fitting Plug Adapter 
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R Q 



6.2 Connection 



Connect the AFC Cooling Module to the AFC by aligning the locating key on the coil 
connector with the corresponding receiver on the module socket. It is then possible to 
rotate the outer collar of the coil connector clockwise in order to lock the coil to the module 
(See Fig 6.1).  



 



Note: Failure to do so can cause damage to the connector pins and in severe cases, 
internal damage to the coil and the module. 



 



  
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
Care must be taken to attach the coil connector to the module correctly (see Fig 6.2). 



 



 



 



 



 



6.3 Operation 



1. Use with Air Film Coil 3910-00 & 3950-00 only. 



2. Connect power supply plug into mains socket and turn on. 



3. Connect AFC connector to the AFC cooling module connector. 



4. For optimum cooling, connect module for a minimum of 45 minutes. 
(Maximum of 2 hour needed). 



Note: The power supply must be switched off before removing it from the Main supply. 



Coil Locating Key 
Module locating key 



Figure 6.1: Locating key on the coil connector (left) and the module coil socket (right) 



Figure 6.2 
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7 MAINTENANCE 



7.1 User Maintenance and Calibration 



There are no user maintenance or calibration requirements for the Magstim AFC 
Cooling Module. However, it is important that they are checked for any sign of 
damage at the start of each use. If any damage is visible, the module must not be 
used and should be returned to The Magstim Company Limited for servicing and 
repair (see beginning of operating manual for contact details). 



7.2 Cleaning and Disinfecting 



There is no special cleaning or disinfecting requirements for the Magstim AFC 
Cooling Module.  



7.3 Servicing 



The Magstim AFC Cooling Module contains no user serviceable parts. Servicing of the 
Magstim AFC Cooling Module must only be carried out by The Magstim Company 
Limited or one of its authorised service centres. To arrange a return or for further 
information, contact the service department at The Magstim Company Limited (see 
beginning of operating manual for contact details). 



7.4 Device Lifetime 



The lifetime of the Magstim AFC Cooling Module is defined as being five years from 
the date of shipment. The Magstim Company Limited will support the products for 
the duration of their lifetime. 



7.5 Disposal 



When a Magstim AFC Cooling Module reaches the end of its serviceable life, The 
Magstim Company Limited should be contacted (see beginning of operating manual 
for contact details) to arrange for its disposal in compliance with the appropriate 
environmental regulations. 



8 SPECIFICATIONS 



8.1 Environmental Conditions 



Conditions for transportation and storage: 



Temperature:    -19°C to 60°C  
Relative humidity:   10% to 80% non-condensing  
Pressure:    50kPa to 106kPa 



Conditions for operation: 



Temperature:    5°C to 40°C ambient temperature 
Relative humidity:   10% to 80% non-condensing                                          
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8.2 Packing Instructions 



If, for any reason, it is necessary to return your Magstim AFC Cooling Module 
care should be taken to ensure that the equipment is adequately packed to 
prevent transit damage.  Ideally the equipment should be returned in its original 
packing.   



 



8.3 Power Supply Specifications 



• IP20 rated 



• Compliant to: 
o IEC 60601-1 



o IEC 60950-1 



o EN55022 Conducted 
o EN55022 Radiated 
o EN61000-3-2 
o EN61000-3-3 
o EN55024 



Input:  100-240V ~ 0.6A 50/60Hz 



Output: 12V - 2.0A  
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(d) My objective outlook makes it difficult for me to join in readily and enthusiastically with colleagues.



(a) I think I quickly see and take advantage of new opportunities
(b) I can work well with a very wide range of people
(c) Producing ideas is one of my natural assets
(d) My ability rests in being able to draw people out whenever I detect they have something of value to contribute to group 
objectives.
(e) My capacity to follow through has much to do with my personal effectiveness
(f) I am ready to face temporary unpopularity if it leads to worthwhile results in the end.
(g) I can usually sense what is realistic and likely to work.
(h) I can offer a reasoned case for alternative courses of action without introducing bias or prejudice.



(a) I am not at ease unless meetings are well structured and controlled and generally well conducted



(b) I am inclined to be too generous towards others who have a valid viewpoint that has not been given a proper airing.
(c) I have a tendency to talk too much once the group gets on to new ideas



(h) I can be relied upon to see that all essential work is organised



(e) I am sometimes seen as forceful and authoritarian if there is a need to get something done.
(f) I find it difficult to lead from the front, perhaps because I am over-responsive to group atmosphere.
(g) I am apt to get caught up in ideas that occur to me and so lose track of what is happening.



(h) My colleagues tend to see me as worrying unnecessarily over detail and the possibility that things may go wrong.



(a) I have an aptitude for influencing people without pressurising them.
(b) My general vigilance prevents careless mistakes and omissions being made.



(c) I am ready to press for action to make sure that the meeting does not waste time or lose sight of the main objective.
(d) I can be counted on to contribute something original
(e) I am always ready to back a good suggestion in the common interest.
(f) I am keen to look for the latest in new ideas and development
(g) I believe my capacity for judgement can help to bring out the right decision



(d) I can have a strong influence on decisions



(a) I have a quiet interest in getting to know colleagues better
(b) I am not reluctant to challenge the views of others or hold a minority view myself
(c) I can usually find a line or argument to refute unsound propositions
(d) I think I have a talent for making things work once a plan has been put into operation
(e) I have a tendency to avoid the obvious and to come out with the unexpected
(f) I bring a touch of perfectionism to any team job I undertake.
(g) I am ready to make use of contacts outside the group itself.



(h) While I am interested in all views, I have no hesitation in making up my mind once a decision has to be made.



(a) I enjoy analysing situations and weighing up all the possible choices
(b) I am interested in finding practical solutions to problems
(c) I like to feel I am fostering good working relationships



(h) I would open up discussions with the view to stimulating new thoughts and getting something moving



(e) I can meet people who may have something new to offer
(f) I can get people to agree on a necessary course of action
(g) I feel in my element where I can give a task my full attention
(h) I like to find a field that stretches my imagination



(a) I would feel like retiring to a corner to devise a way out of the impasse before developing a line.
(b) I would be ready to work with the person who showed the most positive approach



(c) I would find some way of reducing the size of the task by establishing what different individuals might best contribute.
(d) My natural sense of urgency would help to ensure that we did not fall behind schedule
(e) I believe I would keep cool and maintain my capacity to think straight
(f) I would retain a steadiness of purpose in spite of the pressures
(g) I would be prepared to take a positive lead if I felt the group was making no progress



(g) I am conscious of demanding from others the things I cannot do myself.
(h) I hesitate to get my points across when I run up against real opposition.



(a) I am apt to show my impatience with those who are obstructing progress
(b) Others may criticise me for being too analytical and insufficiently intuitive
(c) My desire to ensure that work is properly done can hold up proceedings
(d) I tend to get rather bored easily and rely on one or two stimulating team members to spark me off.
(e) I find it difficult to get started unless the goals are clear.
(f) I am sometimes poor at explaining and clarifying complex points that occur to me.
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IMPLEMENETER COORDINATOR SHAPER PLANT
RESOURCE 



INVESTIGATOR
MONITOR 



EVALUATOR
TEAM WORKER



COMPLETE 
FINISHER



LOW 0 - 33% 0-6 0-6 0-8 0-4 0-6 0-5 0-8 0-3



Average 33 - 66% 7-11 7-10 9-13 5-8 7-9 6-9 9-12 4-6



HIGH 66 - 85% 12-16 11-13 14-17 9-12 10-11 10-12 13-16 7-9



VERY HIGH 85 - 
100%



17-23 14-18 18-36 13-29 12-21 13-19 17-25 10-17



Average Score 10 8.8 11.6 7.3 7.8 8.2 10.9 5.5
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IMPLEMENETER COORDINATOR SHAPER PLANT

RESOURCE 

INVESTIGATOR

MONITOR 

EVALUATOR

TEAM WORKER

COMPLETE 

FINISHER

LOW 0 - 33%

0-6 0-6 0-8 0-4 0-6 0-5 0-8 0-3

Average 33 - 66%

7-11 7-10 9-13 5-8 7-9 6-9 9-12 4-6

HIGH 66 - 85%

12-16 11-13 14-17 9-12 10-11 10-12 13-16 7-9

VERY HIGH 85 - 

100%

17-23 14-18 18-36 13-29 12-21 13-19 17-25 10-17

Average Score 10 8.8 11.6 7.3 7.8 8.2 10.9 5.5
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