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Good morning, 

My name is Steven Crook and I have been working in Salisbury for over 25 years.  Starting as a Medical Physicist I 

concentrated on microcomputer programming and then became involved in the field I am going to talk about today.  

Namely, medical device regulations and how you can ensure that they are properly complied with. 
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I am pretty sure that very few of you will have signed up to the course here with the thought that you would need to 

become familiar with European legislation.  However, as you have learnt about electronics and medical devices you 

will have encountered accepted ways of doing things and reasons for following standards and guidance.  My aim is to 

take you through the overarching regulations.  Then spend quite a bit of time on the Essential Requirements of the 

MDD.  Following that I will explain why you might need additional guidance and standards to demonstrate that you 

are doing what you say you do.  I will follow this up with specifics from my experience. 

This will then lead into specific standards – I will talk about the ones I know about. 

If you are dealing with a successful medical device then you will want to export it and therefore come up against other 

regulatory systems.  Of these the most important is probably the US Food and Drugs Administration (FDA).  I have put 

a device through their 510(k) program so I will explain what that entails. 

Lastly, I will describe some other countries regulatory systems. 

There will be a break after roughly an hour and I am happy to take questions throughout. 
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The UK is a member of the EEC/EC and the main purpose of this organisation is to facilitate trade between the 

Member States. 

[read slide] 

The member states are required to implement the EC directives by incorporating them into local legislation.  We often 

hear how UK fully adopts everything coming out of Brussels when other member states are not perhaps as keen to 

make their laws correspond quite so closely. 

By making sure that each state followed the same rules it was intended to remove barriers to trade that would prevent 

products being sold as widely as possible – this is good for trade.  Also the populations in a particular state would not 

be disadvantaged because of local regulations which meant that it was harder for companies to access their particular 

market. 
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The directive governing medical devices came out in the EC Official Journal in 1993. 

 

If you read it then you can see the angle it is coming from – particularly where it requires a ‘high level of protection for 

patient, user and third parties’. 

It also stresses risk management and risk reduction, use of ‘state of the art’ (design/technology/materials perhaps..), 

EMC and compliance with other standards. 

 

Manufacturers were given 5 years to comply. 

 

The link in this slide takes you here.. [next slide] 
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Further down this page there are links to the main directive and also to other directives that cover the higher risk 

medical devices (active implantable) and in vitro diagnostics. 

The Regulations were published this year and will come into force in 2020.  So there are three years to comply. 

 

Notice where the legislation sits in the thinking of the EC – within “Growth”.   

https://ec.europa.eu/growth/sectors/medical-devices/regulatory-framework_en#current_legislation 

http://ec.europa.eu/growth/sectors/medical-devices/pip-action-plan_en 
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So, how did I get myself into this situation.. [run through slide] 

 

Because we were short of money and there were no devices on the market that would do what we wanted we put an 

appeal in the local papers asking for discarded slimming machines. 

Our therapists asked us to help with some incomplete spinal patients – existing equipment was not up to the job..  

Outside of a pretty small community, FES had a poor reputation among medics and therapists. 
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Here are some examples of the devices we used for training paraplegics to stand.  The boxes on the right are 

Slendertone machines that have been adjusted in order to reduce the stimulation frequency and increase the pulsewidth.  

The brown pads are the electrodes and the other side of the pad is conductive rubber.  A layer of wet sponge is used 

between these pads and the skin and the whole lot is held in place with elastic straps.  These machines predate CE 

marking and may not fall into the category of medical device anyway – can discuss later. 

 

Chap on the left has a closed loop standing system. Much more compact and with self adhesive electrodes.  CE 

marking is looming…. 

I had just finished my PhD and was assumed to have the time to look into what we needed to do about our electrical 

muscle stimulators. 
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On the left, the Odstock Dropped Foot Stimulator, ODFS.  Packed with analogue components 

On the right, the ODFS Pace, microcontroller based. 
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The MDD is a pretty thin document but you need to read through it a few time to get the overall picture of what it is 

asking. 

 

Image shows (from the top) quality standard, MDD, quality manual and a Technical File. 

 

The MDR is 336 pages but it incorporates Active Implanted Medical Devices (currently separate – AIMDD) 

 

The MDD starts off with a lot of legal language.  The first section of importance is Article I. 
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Article 1 is the first crucial part of the MDD.  If you are designing a new product then you need to be aware of how it 

fits into this ‘scope’ this definition of what constitutes a medical device. 

Even if you are sure that your device is a ‘medical device’ it is still worth looking at the wording here to establish on 

what basis you will be claiming that this is the case. 

The MDD was revised in 2007 and one of the changes was to explicitly include ‘software’ as a medical device.  So, a 

program on a PC which gives a diagnosis and/or monitoring of a disease will fall into the category of medical device 

and become subject to the requirements of this directive. 

 

The MDR adds in cosmetic devices, contact lenses and a few other things (Annex XVI, MDR) 

 

So, is a muscle stimulator a medical device..? 
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Our Odstock Dropped foot stimulator, what does it do and does that make it a medical device? 

Well, it is a neuromuscular stimulator which means it stimulates the nerve in order to get a muscle to contract.  By 

placing an electrode over the common peroneal nerve just below the knee the act of stimulating the nerve actually gets 

two groups of muscle contractions.  Hip flexion and ankle flexion.  The stimulation stops when the ‘good’ leg comes 

off the ground – this is detected by a thin switch in the shoe. 

In order to decide which bit of Article 1 applies we should look at how it is intended to make a difference to the user. 

Article 1 again.. 
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From a knowledge of our device we can pick out the appropriate terms in Article 1.  So this is not just defining our 

device but it becomes a shortcut to justifying our device as a medical device.   

By improving somebody’s walking, what are we doing?  I would say that we are alleviating the effects of a disease and 

we are alleviating or compensating for a handicap.  We are not really treating a disease – nobody is going to recover 

from a stroke because they have had treatment from a peripheral nerve stimulator but their quality of life can be 

improved though making their walking more normal. 

 

Note also the phrase at the bottom, what is this designed to pick up? 

- You’re reading the wrong directive, should be looking at something to do with drugs. 
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The MDR covers in vivo diagnostics as well. 
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We can now be sure that our device is a medical device and we can borrow some terminology from Article 1 to express 

this in a compact way. 
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Article 1 – defining medical devices – goes on to cover custom made devices so the MDD will apply.. 

I have underlined ‘adapted’ as well, so we can think of products that the maker might say were just components and the 

clinician or technician putting them together in a patient specific way would become the manufacturer.  This is covered 

- components are treated as a medical device.  The supplier/maker etc is the manufacturer and takes liability as long as 

they are used as described in the instructions. 

 

So, you can see the thrust of the MDD and how it would achieve it’s underlying purpose.  A big clue is in the fact that it 

has been implemented in UK law as part of the Consumer Protection legislation.  SI3017 1994 
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National bodies have produced their own guidance.  In the UK this is the MHRA.  In EC jargon the MHRA is the UK 

Competent Authority, i.e. they are responsible for policing compliance with the MDD in the UK and for receiving and 

disseminating device alerts from other States Competent Authorities.  The jargon for this is vigilance.  I’ll be coming 

back to that.. 
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If we just pick one bulletin as an example, Bulletin 20, intended to help with ‘grey areas’… 

You don’t have to read very much of it to see that you should be going to the MDD anyway… 
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If you encounter a medical device that you know or suspect is not compliant with the MDD despite having a CE mark 

then the MHRA are the body that you would report this to.   



20 

There are a lot of “Essential Requirements” so I will just start with a few of the opening paragraphs and add in more 

detail later.  It won’t be complete detail but some specific examples. 
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If you are making something that has a medical purpose and you try it on somebody and it injures them then the 

question is bound to be asked – Did your device comply with the requirements of the MDD.  These requirements are 

the Essential Requirements, Annex 1 
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What is stated here is pretty much what you would expect – nobody is likely to argue with these requirements. 

 

Placing the emphasis on ergonomics first is not just random – investigations into adverse incidents shows that 

ergonomics play a primary role, poor ergonomics contribute to user error.  Need to think who the ‘user’ is going to be.. 

 

2nd indent – maybe more consideration should be paid to design for older users.. 
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‘State of the art’.. i.e. a comparison with other things that are out there.. 

How do we inform users of residual risks?  Labelling, manuals and training.. 

Software.. 
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Designed manufactured and packaged in such a way that they can do their job.  Make sure that there is nothing about 

the delivery or packaging that is going to cause a failure or damage.  
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Clinical Evaluation is an important section of the Essential requirements.  This is where you will present the evidence 

for the performance and safety of the device.  If it is a novel device it is likely that you will have to conduct a clinical 

trial.  If the outcome of the trial is to be used for CE marking purposes then it will have to be registered with the 

Competent Authority (MHRA in UK) 
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Clinical Evaluation and post-market clinical follow up is a big change of emphasis in the MDR and manufacturers are 

already being assessed against the guidance.  (MEDDEV 2.7.1 v4) 
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This is a roundabout way of saying that: If there is a harmonised standard that the EC has adopted and you comply 

with the standard then you automatically comply with the Essential Requirements. 
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I've skipped some interim clauses defining how the Commission and Member states should act in various 

circumstances – e.g. marketed devices not meeting the ER. 

Devices shall be split into three classes based on their potential for doing harm.  Class II is split into IIa and IIb 

 

In order to determine the class you have to run through the questions in Annex IX 
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It is quite simple to use the Annex in the Directive in most cases – make sure you go all the way to the end in case 

there is a twist. 
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If you ever doubt the usefulness of MHRA bulletins or device alert notices then this little diversion should make you 

think. 



34 



35 

There is some work ahead of us but we should now consider how we are going to demonstrate that we conform to the 

MDD. 

It is worth exploring who is going to be the manufacturer of the device.  If you are a small hospital department and you 

are proposing to develop a high risk device then there could well be significant costs involved.  Would it be better to go 

via NHS Innovations? 

If you are working for a large company then they will have put dozens of devices through the regulatory process and 

you will be generating documentation to fit in with their established requirements. 

What was the case with Salisbury/Odstock…?? 



36 

OK, we have read through the MDD, we have skimmed the Essential Requirements and we are pretty happy that we 

have a medical device that we can supply to our local patients or place on the market for the benefit of our UK and 

European customers. 

What we should consider now is who will take on the role of the Manufacturer?  This is a legal position which doesn’t 

necessarily mean the person who makes or assembles the medical device. 

What it does mean is the person or company who is responsible for placing the device on the market.  They have to 

keep all the technical information and take responsibility for the safety and effectiveness of the medical device.  This 

information is kept in the Technical File.   
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At various stages of our work with electrical stimulation we have had rumours and approaches which might have 

resulted in us selling off our devices but there was always something that made sure this didn’t happen.  In any case, 

we couldn’t halt our device development and patient treatment as it was bringing in some money.  As well as the 

revenue we were assured that we would have a much more valuable package to sell if the CE marking was all in place. 

Ensuring that a research device can be marketed at the conclusion of a study or trial is becoming a requirement of grant 

applications so it is important that researchers are aware of the need to begin building up a Technical File at an early 

stage.  Also, follow proper design principles.. 
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What would make you choose one route in preference to another?? 

In my experience, this comes down to the kind of device you are selling and the kind of manufacturer you see yourself 

as being.  If you are always going to be making a particular kind of product with reasonable production runs then you 

may like to avoid each product or a sampled selection being verified by a Notified Body.  That would lead you to 

Annex V or VI.  For a smaller number of devices, maybe being made to a customer specification, you may not want to 

set up a QMS and you would build in the cost of NB involvement to the sale. 
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Here is a brief summary of the things that are asked by the different Annexes. [run through slide] 
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The Technical File is where everything goes that is linked to a particular device (or family of devices).  This can be 

quite a pile of paper….  For a suggested format look at the GHTF website. 

Risk assessment is an important element in the Technical File  
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If I jump ahead a little bit to show how the Essential Requirements are addressed (for stimulators) by peeking at a 

procedure from the QMS 
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This is a roundabout way of saying that: If there is a harmonised standard that the EC has adopted and you comply 

with the standard then you automatically comply with the Essential Requirements. 
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If nobody is checking up on you then this is a workable way of operating. 
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It is the checking by a regulator that means we want to make thing easy for them and ourselves by following a template 

or structure for how the organisation works.  This covers how it keeps information, which records are kept, how it 

makes sure that changes are not making their product worse instead of better, what involvement management have etc. 
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So, managing all these thing that have to be done in order to design a medical device and show that it meets the MDD 

requirements is actually quite a job.  The MDD says that a quality system is required.  If your device is a Class IIa or 

above then the QS has to be assessed and approved by a Notified Body.  The Quality Management system sets out 

requirements in a range of areas to ensure appropriate management, planning, resources and record keeping – more 

later.. 
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It is the checking by a regulator that means we want to make thing easy for them and ourselves by following a template 

or structure for how the organisation works.  This covers how it keeps information, which records are kept, how it 

makes sure that changes are not making their product worse instead of better, what involvement management have etc. 
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Standards were not too much of a problem if you bought your guns and shells from one maker but if you wanted to 

‘second source’ your ammunition then it was important that it would fit and fire safely.  Later, car manufacturers would 

insist that their suppliers followed quality systems that were specific to them. 
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So, there are requirements with the QMS standard and there are requirements in the MDD.  If we combine these with 

what the organisation wants to do – these might be in a company policy – then we have established the full set of 

requirements that our quality system is going to help us meet.  I will just breeze through the numbers and recent history 

of quality systems for medical devices so you can see why we are where we are. 
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The first ISO9000 was very much based on how a manufacturing company would do things – lots of mention of 

suppliers and specifications and that sort of thing.  It had to ‘interpreted’ in order for it to be applied to a service 

company for e.g.  That fact that companies wanted to be certificated to ISO9000 did show that there was a customer 

awareness and therefore advantage to being able to publicise the fact that you had a quality system.  On the other hand 

– it did only make sure you did what you said you were going to do so if that wasn’t very good then ISO9000:1994 

wasn’t much help.  This aspect was recognised and the rewrite in 2000 made some changes. [see slide] 
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ISO9000:2000 came away from the manufacturing influence of following procedures.  Instead processes were the 

order of the day and the means to measure the performance and linkage of these processes.  The information from these 

measurements should be examined and used to improve the processes and therefore overall performance. 

‘Top Management’ should be involved in the evaluation of the performance and allocation of resources. 

The customer should have their requirements met and exceeded to ensure satisfaction with the goods or services. 
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We did proceed to change our registration to ISO9000:2000 but our BSI assessor told us that there were developments 

which pointed to further development in the standards world.   
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Now a specific standard for Medical Devices 

 



55 

We extracted some money out of the hospital to employ a consultant to help us with putting in a quality system.  He 

knew the standard and what was required to demonstrate compliance – came from a background in wound dressings. 

The technique he used was to pick an area covered by the standard and assemble the people involved – they knew what 

was going on now.. 

Then we worked out what the process was e.g. for taking orders and sending out finished goods.  Our consultant put 

this all up on a flip chart, showed us where we would have to make changes in order to comply and then went off and 

turned the scribble into a procedure.  The major contribution was the points at which records would be needed in order 

to demonstrate that we were doing the things we said we were. 



56 



57 

We extracted some money out of the hospital to employ a consultant to help us with putting in a quality system.  He 

knew the standard and what was required to demonstrate compliance – came from a background in wound dressings. 

The technique he used was to pick an area covered by the standard and assemble the people involved – they knew what 

was going on now.. 

Then we worked out what the process was e.g. for taking orders and sending out finished goods.  Our consultant put 

this all up on a flip chart, showed us where we would have to make changes in order to comply and then went off and 

turned the scribble into a procedure.  The major contribution was the points at which records would be needed in order 

to demonstrate that we were doing the things we said we were. 



58 



59 



60 



61 



62 



63 



64 



65 

The first thing to be written is the Quality Policy – this is where you set down the purpose of your quality management 

system and how far it extends.  So you would put in here the activities of the organisation that you wish to have 

covered by the QMS and also the aims of the company. 

You can put in the key activities and who is responsible for them along with the objectives to be monitored to assess 

performance. 

There are some small changes in 2016 but the one that will keep us busy in changing over is adding a risk assessment 

to all our processes. 
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In practice, related areas can be grouped together such as the control of documents and the control of records.  

Similarly corrective action and preventive action – often seen as CAPA. 
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Some bullets from our actual Policy.  State what the policy is designed to cover and what might be excluded.  You may 

not be involved in sterilising items but you may handle them as accessories or for an unrelated reason. 

Everyone needs to follow the policy and other documents so include a statement to this effect. 

What is the purpose of the organisations activity?  This can be one of those lofty aims that businesses like to put on 

their brochures but it is still a useful reference if a representative proportion of the staff agree.  We held a senior 

management ‘away day’ and thrashing out this wording was one of the jobs. 

Then there are some specific statements or documents that sit well in the policy such as the organisations objectives 

and associated responsibilities, a commitment to continuous improvement, how the processes link together and a list of 

the procedures/processes. 
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From the Policy, here is one of the objectives.  This is how I have it written in our manual..  It consists of a top line 

sentence, who is responsible and what they do: then a bit of detail to help understand the scope. 
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As a useful tool for the organisation and also to show any assessor that you have covered everything there should be a 

compliance matrix to show what is applicable, how you meet those requirements and where the evidence is located. 

73 
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So, you go through the MDD and ISO13485 and make sure that all the aspects of what needs to be done are covered by 

things you say that you do.  Then you get up from the desk and walk around checking that what you say you do is 

actually what is going on.  This is why you have trained staff and this is why you keep records at certain point in the 

process. 
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On this pile is a technical file and then above that is the binder full of procedures and the red covered document is the 

MDD with the ISO 13485 on top.  So you can see that even the thin MDD has generated quite a bit of paper.  Our latest 

stimulator has two binders worth of technical file as we had to add in more complicated risk management along with 

customer tests and software documentation. 
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Here is a diagram that can be used to guide the audit process – looking at devices with a CE mark.  The MDD 

compliance can be checked and also the QMS (are all the clauses met and is there documentation to show this) 
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Continuation of above… 
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Why was the MDR brought in? 

From Wikipedia: 

Poly Implant Prothèse (PIP) was a French company founded in 1991 that produced silicone gel breast implants. The 

company was preemptively liquidated in 2010 following the revelation that they had been illegally manufacturing and 

selling breast implants made from cheaper industrial-grade silicone since 2001. 

 

When the regulators visited (prearranged visits) , they were shown containers and documentation relating to ‘proper’ 

medical grade silicone.  The CE approvals were therefore maintained.  The PiP implants were found to have a higher 

than usual incidence of leakage – up to 35% - where other makes were around 1 - 10%. 

So, despite these actions being deliberate fraud, changes have been made to increase unannounced inspections and also 

require more frequent post-market clinical follow-up. 

An EU wide database of reportable incidents will be set up (EUDAMED).  Manufacturers will no longer be able to 

claim that their products are equivalent to another similar product unless they have access to the technical information.  

If they have no access then a clinical trial is required. 

https://en.wikipedia.org/wiki/Silicone_gel
https://en.wikipedia.org/wiki/Breast_implant
https://en.wikipedia.org/wiki/Liquidation


Other measures are a high level review (EU panel of experts) for high risk devices to ensure they are safe and effective and the regulatory 

officer having suitable qualifications. 
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MDSAP is a scheme where a single regulatory inspection will cover the requirements of a number of countries and so 

reduce the number of regulatory inspections and documents that a Manufacturer has to deal with.  
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