
We thank the Editorial committee and reviewers for their comments and for their 

patience while we made amendments. We are very grateful to have received such a 

thorough, robust review with many detailed comments that we feel have improved the 

quality of this manuscript.  

Please find below a point-by-point response (red).  

Please also respond to these additional comments by the committee: 

1. The abstract needs to be made clearer. There is no explanation on the range 

and types of devices considered. The innovation may be minor in terms of clinical 

practice or may be a major advance.  

We agree the abstract should be clearer and have amended it to include details on the 

range of devices considered.  

Abstract 

Line 52: “Eligibility criteria for selecting studies: Articles were included if 

they reported a clinical study of a new medical device and there was no 

evidence of a previous clinical study in the literature. We defined a medical 

device according to the FDA as an “instrument, apparatus, implement, 

machine, contrivance, implant, in vitro reagent, or other similar or related 

article...” ” 

2. It is likely that industry had very different publication practices about which 

studies to publish. There could be other reasons for the publication gap seen which 

need to be discussed.  

We agree that there is likely to be a difference in publication practices between 

academia and industry, and this is now commented on in the limitations section of the 

discussion.  

Discussion 

Line 271: “We restricted our analysis to clinical studies of innovative medical 

devices reported in the biomedical literature. It is likely that the publication 



practices of academia and industry vary. We speculate that academia may be 

more motivated to publish early clinical studies.” 

3. The paper seems to reflect not the first-in-man study but first published study.  

Our methodology was to include articles if they reported a clinical study of a new 

medical device and there was no evidence of a previous clinical study in the literature. 

We have now amended all instances of “first in human study” in the manuscript to 

“first published clinical study” or “clinical study”. 

4. It might have been preferable to start with regulatory applications then go 

back and look for studies to support the approved devices, or compare the evidence on 

approved v/s not approved devices. The context and relevance of choosing to start 

from publication needs to explained.  

The reason for starting from publication was to allow for the capture of devices that 

failed to receive regulatory approval. We have now explained this in the methods. 

Methods 

Line 128: “We performed a cross sectional study of innovative medical 

devices reported in the literature. We determined whether or not these devices 

received regulatory approval, and the relative contributions of academia and 

industry in this process.  We identified clinical studies of devices before 

searching for evidence of regulatory approval, allowing us to capture those 

devices that failed to translate.” 

5. The actual issue needs to be made clearer: High risk devices? Rapid approval? 

Approval in the absence of evidence? 

Regulatory bodies function to ensure devices in use are safe and effective, but must 

also be efficient and timely such that patients are not deprived from potentially 

beneficial innovations. These goals can sometimes be conflicting. In drug 

development it is known that as few as 5% that are investigated are ultimately 

approved, but that industry can help overcome these translational barriers. Device 

development has a distinct and historically less stringent regulatory pathway 



(particularly for so-called “lower risk” devices). The aims of this cross sectional study 

were to investigate the regulatory approval of new devices, and whether – as with 

drugs – industrial involvement can help.  

The introduction has now been substantially revised to better state these aims.  

Introduction 

  

Line 96: “The introduction of innovative medical devices is fundamental to 

the advancement of healthcare. Historically, such innovations have been 

adopted with little scientific evidence to support their use.
1
 Although many 

have greatly improved clinical outcomes, not all innovations are beneficial and 

some may be harmful. To this end, most jurisdictions have developed 

regulatory bodies such as the Food and Drug Administration (FDA) that 

ensure the safety and effectiveness of innovations.
2
 These regulatory bodies 

must also act in an efficient and timely manner such that patients are not 

deprived from beneficial innovations.” 

… 

Line 110: “Device development generally proceeds through stages similar to 

those for drug development, albeit with some important differences.
2
 While 

high-risk devices warrant considerable scientific evidence for their safety and 

effectiveness prior to regulatory approval, the pathway for lower risk devices 

is less stringent.  Industry is an important source of device innovation, and 

may more easily navigate the regulatory approval pathway. However, a recent 

study failed to demonstrate any significant association between industrial 

involvement and the translation of innovative devices.
12

” 

 

Line 125: “The aims of this study were to investigate the regulatory approval 

of innovative medical devices, and the relative contribution of industry in this 

process.” 

6. Can devices be approved without a “first in human” study? If so, they aren’t 

captured here. The authors should define a “first in human” study.  

Devices can be cleared for use without any clinical data through the 510(k) pathway 



i.e. the “first-in-human” study can occur after the device has already been cleared by 

the FDA. We now provide greater detail on this regulatory clearance process in the 

methodology, and in Box 1.  

Methods 

Line 160: “The FDA recognises several types of regulatory approval pathway 

depending on the nature of the device. Premarket notification [510(k)] is the 

regulatory pathway if the device is “substantially equivalent” to a predicate 

device, and does not necessarily require clinical data. Premarket approval 

(PMA) is the regulatory pathway if the device is “not substantially 

equivalent”, and requires reasonable evidence of safety and effectiveness. 

Other regulatory pathways include humanitarian device exemption (HDE) if 

the device is for use in patients with rare diseases or conditions.” 

Our methodology does allow for capture of these studies and, interestingly, we found 

that 43 devices (43/218; 19.7%) were approved before a clinical study was published. 

We have now amended the methodology to describe how we identified clinical 

studies of devices and then searched for evidence of associated regulatory approval 

(See Committee Point 4 above).  

We have also substantially revised the manuscript to clarify our inclusion of articles if 

they reported a clinical study of a new medical device and there was no evidence of a 

previous clinical study in the literature. We amended all instances of “first in human 

study” in the manuscript to “first published clinical study” or “clinical study” (See 

Committee Point 3 above).  

7. Based on the short approval time it would be worth expanding the study to see 

how things have altered over time. And particularly in the last 3 years. 

The Committee raises an excellent point. Our study concludes that many devices are 

approved within a short period of time and that we could therefore study how 

translation has evolved in more recent years. However, in keeping with the point 

raised above (See Committee Point 5), our paper already has several aims and we felt 

that expanding it further would result in loss of focus. In all fairness what is being 



suggested would probably be best served in an entirely new study.  

8. This statement is not clear: “We included articles that reported a first-in-

human study of an innovative medical device. We excluded articles if they only 

reported a preclinical study of a device because very few such devices are ultimately 

translated.[11]”  

We agree that this statement should be clearer and have now revised it accordingly. 

Methods 

 

Line 136: “We included articles that reported a clinical study of an innovative 

medical device. We excluded articles if they only reported a laboratory study 

of a device because very few such devices ultimately result in a clinical 

study.
12

 We also excluded articles if they reported on the novel use of an 

existing device, as we expected that most such devices would already have 

received regulatory approval.” 

9. You may look at recent BMJ Analysis on regulation of devices. There are 

distinctions drawn in device rules such as the difference between humanitarian 

devices for rare diseases and high risk implantable devices versus monitors etc. These 

are not mentioned. 

10. Please explain 510K pathway and other mechanisms for device approval 

(perhaps in a box) 

We agree that the various regulatory pathways, including the HDE and 510(k) 

pathways, should be better detailed in the manuscript and this has now been addressed 

in the methodology and in Box 1 (See Committee Point 6 above). 

11. International relevance is lacking as regulatory approval differs across 

countries. Please provide the context for regulatory approval of devices in other 

countries, and how these findings may/ may not be relevant.   

We agree that discussion of the regulatory approval of other countries is lacking and 

we have now amended the discussion to include more detail on these pathways. 



Discussion 

 

Line 256: “We determined whether a device had regulatory approval using 

only the FDA medical device databases. The proportion of medical devices 

receiving regulatory approval was therefore also undoubtedly an 

underestimate, in particular it is likely that licenses were granted from the 

European Union which does not require any evidence of clinical value.
11

 The 

reason for selecting the FDA, rather than other licensing authorities, was 

because the FDA provides public databases and search engines that allowed 

for a systematic search strategy and the USA represents the largest medical 

device market in the world. We hypothesise that most of the manufacturers of 

devices that received regulatory approval from another jurisdiction would 

have ultimately sought and obtained FDA approval within the timeframe of 

this study if they were successful.” 

In your response please provide, point by point, your replies to the comments made 

by the reviewers and the editors, explaining how you have dealt with them in the 

paper including a marked copy of revisions made.  

Comments from Reviewers 

Reviewer: 1 

Recommendation:  

Comments: 

Comments from Joseph P. Drozda, Jr., M.D. 

This is an observational study of innovative medical devices with first-in-human 

studies published in 2000-2004 that were subsequently approved by the U.S. 

FDA.  The authors found that just less than half of devices received regulatory 

approval, that the 510(k) pathway was the most common route to approval, and that 

industry collaboration was associated with significantly greater success in achieving 

FDA approval.  These authors previously published a study of the translation of 

innovative devices from the laboratory to first-in-human studies.  



In general, this is a methodologically sound study that was likely to capture most 

studies of novel devices that were published during the specified time period.  It 

explores further a matter of increasing policy interest, i.e., the processes by which 

medical devices are developed, approved, disseminated, evaluated with respect to real 

world effectiveness, and iterated to improve performance or removed from the market 

for lack of effectiveness or safety issues.  An understanding of these processes is 

important in an era of health care delivery and payment reform because of the 

simultaneously increasing utility and costs of medical devices.  The FDA is currently 

evaluating this medical device ecosystem with respect to both premarket approval and 

postmarket surveillance.  Most clinicians are unaware of the details of the medical 

device approval process and would benefit from the information presented in this 

study.  For instance, it appears odd that the most common pathway for regulatory 

approval of innovative devices is the 510(k) process, which is designed for devices 

that are substantially similar to existing devices. 

We thank the reviewer for their kind comments. 

I have the following specific comments: 

1. The following sentence appears in the abstract (lines 56-7):  “The proportion of 

devices receiving regulatory approval was then compared using the Chi-square 

test.”  This leaves the reader wondering, “Compared to what?”  The question is 

answered in the Methods section of the paper (lines 164-171).  I know that this 

paragraph cannot be reproduced in the abstract but a brief statement regarding the 

comparison should be included. 

We agree with the reviewer and have now amended the abstract. 

Abstract  

Line 58: “The proportion of devices developed by industry alone, academia 

alone, and both industry and academia, receiving regulatory approval were 

compared using the Chi-square test.” 

2. An important part of this study as stated in the Introduction was the assessment of 

the roles of academia and industry in obtaining regulatory approval. According to the 



Methods section (lines118-120), the involvement of industry was determined in the 

papers describing the first-in-human study.  I would think a better source of that 

information would be the FDA regulatory documents since it is possible that industry 

could have become involved with a device after the first-in-human study or could 

have abandoned the product before regulatory approval (less likely). 

We agree with the reviewer that the role of industry through the role of industry 

through device development is varied and our cross-sectional study design does not 

necessarily capture, for example, the creation of spin-out companies, or the licensing 

of intellectual property to industry. This is now mentioned in the limitations.  

 Discussion 

Line 265: “We evaluated the contributions of academia and industry in the 

development of a device if a relationship was described in the author 

affiliations, main text, or acknowledgements of the first published clinical 

study. We acknowledge that our cross-sectional study design does not capture 

potential interactions between academia and industry during the early device 

development phase, such as the creation of spinout companies, or the licensing 

of intellectual property to industry.” 

3. The most significant concern from a methodological perspective is the process by 

which studies were selected for analysis.  This process winnowed the 5,574 papers 

identified in the PubMed screen down to 218 included studies and involved 

significant judgment at each step, e.g., 5,081 records excluded based on titles and 

abstracts.  The methods used for making these judgments should be clarified.  For 

example, were all abstracts reviewed and scored independently by 2 or more 

investigators?  If so, what was the process for adjudicating differences in scoring? 

We agree with the reviewer that the selection process should be clearer in the 

methodology. We excluded articles if their titles and abstracts stated they were: not 

original research; related to drug development; related to an existing medical device; 

or were a laboratory study. In practice, these criteria were unambiguous and the 

screening process was relatively straightforward. This was initially performed by two 

of the authors (HJM and CJP) and then checked by two other authors (AHH and 



APM), though these other authors were not independent (they were not blinded). Any 

differences in opinion were resolved by consensus. We have now amended the 

manuscript to better describe this: 

Methods 

Line 158: “Titles and abstracts were initially screened to identify relevant 

articles (HJM and CJP, checked by AHH and APM). Articles were excluded if 

the title or abstract explicitly stated that: the article was not original research, 

related to drug development, related to an existing medical device, or was a 

laboratory study. Full articles were subsequently obtained and further assessed 

for eligibility. In each instance, we reviewed the reference list and searched 

the PubMed database using the device name to ensure that we did not miss a 

related previous clinical study (that would result in their exclusion). 

Discrepancies were resolved by consensus.” 

4. The first heading in the Discussion section contains a spelling error.  It should read 

“Principal findings.” 

We thank the reviewer for noting this, and we have amended accordingly.  

Discussion 

Line 227: “Principal findings” 

5. The conclusions appear appropriate with the most significant and most concerning 

one being the large proportion of innovative medical devices being approved through 

the 510k process without rigorous clinical trial data on safety and effectiveness. 

We again thank the reviewer for their kind comments.    

Additional Questions: 

Please enter your name: Joseph P. Drozda, Jr., M.D. 

Job Title: Director of Outcomes Research 



Institution: Mercy Health 

Reimbursement for attending a symposium?: No 

A fee for speaking?: No 

A fee for organising education?: No 

Funds for research?: Yes 

Funds for a member of staff?: No 

Fees for consulting?: No 

Have you in the past five years been employed by an organisation that may 

in any way gain or lose financially from the publication of this paper?: No 

Do you hold any stocks or shares in an organisation that may in any way 

gain or lose financially from the publication of this paper?: No 

If you have any competing interests <A 

HREF='http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpol

icyondeclarationofinterestsmarch2014.pdf'target='_new'>(please see BMJ policy)</a> 

please declare them here: I was principal investigator of a collborative agreement with 

the U.S. FDA whereby Mercy integrated unique device identifiers into our electronic 

informaiton systems and created a database for postmarket medical device 

surveillance and research.  (Contract number DHHS/FDA-22320172C from the 

Center for Devices and Radiological Health, USA Food and Drug Administration.)  I 

have just been awarded a collaborative agreement by FDA for extending this work to 

2 other health systems.  (FDA Grant Number:  1U01FD005476-01.) 

Reviewer: 2 

Recommendation:  

Comments: 

http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf'target='_new'
http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf'target='_new'


This study of device innovation has an interesting design and two main conclusions -- 

first that about half of published 'first in human' devices end up ultimately reaching 

the market and second that it seems that industry-originated devices have a better 

record of translation. 

The first conclusion seems solid, and it includes the very interesting nugget that some 

of these reached the market before publication of the first human studies.  This 

conclusion is limited by the small number of devices studied, relating to publications 

from over a decade ago. The authors justify this based on the time it takes to 

commercialize a product, but this is undercut by the authors' recognition that many 

devices are not studied extensively and their own conclusion that many of these 

devices are marketed before the publication of a first in human study.  It's also worth 

considering the wide variation in device types that the authors evaluate, and whether 

it is fair to analyze an 'instrument' lumped together with an 'imaging' device.  On the 

other hand, if the authors get too granular, then their relatively small N may lead to 

difficulties in making even qualitative comparisons. 

We thank the reviewer for their kind comments.  

I had more trouble with the second conclusion because I wondered whether it was 

more likely that an industry actor, driven by a profit-seeking motive, would publish an 

article about a successful device, and would not invest the time and energy in 

publishing an article about an unsuccessful device. By contrast, an academic 

investigator may be driven by norms to publish more extensively. I was therefore 

skeptical about the apparently significant comparisons the authors made. I'm not sure 

how to account for such potential bias in the analytic approach.  

We agree with the reviewer that there is likely to be a difference in publication 

practices between academia and industry, and this is now commented on in the 

limitations section of the discussion (See Committee Point 2 above).  

Specific comments: 

1.  I was confused a bit in the intro paragraphs, as the authors tried to contrast drugs 

and devices. Initially it seemed like there was a contrast between drugs and devices, 



but then in paragraph 3, the authors appear to claim that there are reasonable 

similarities. 

We agree that the introduction should be clearer and have now substantially revised it. 

In particular, we make explicit how devices differ from drugs. 

Introduction 

Line 110: “Device development generally proceeds through stages similar to 

those for drug development, albeit with some important differences.
2
 While 

high-risk devices warrant considerable scientific evidence for their safety and 

effectiveness prior to regulatory approval, the pathway for lower risk devices 

is less stringent.” 

2. Line 91 wouldn't say "report on" 

We have now amended. 

Introduction 

Line 100: “To this end, most jurisdictions have developed regulatory bodies 

such as the Food and Drug Administration (FDA) that ensure the safety and 

effectiveness of innovations.
2
” 

3. Methods: Are kappa scores available? 

We have now added further detail to explain our method of screening and reviewing 

articles for their inclusion (see Reviewer 1 Point 3 above). In practice, these criteria 

were unambiguous and the screening process was relatively straightforward. This was 

initially performed by two of the authors (HJM and CJP) and then checked by two 

other authors (AHH and APM), though these other authors were not independent 

(they were not blinded).  Kappa scores were therefore not calculated.  

4. Discussion: The FDA does not consider devices that reach the market through the 

510K process to be 'approved.' The correct regulatory terminology in those cases is 

'cleared.' 



We thank the reviewer for spotting this and the terminology has been altered where 

appropriate. 

5. When is introduction of a product "regulated, structured, and not variable"? There's 

regulation around its approval/clearance process, but after that point the FDA's 

regulatory authority recedes. 

We agree with the reviewer that the after approval or clearance the FDA’s regulatory 

authority recedes and, therefore, the introduction of devices are never “regulated”. We 

have now amended the discussion accordingly.  

Discussion 

Line 238: “The introduction of a device after it has been cleared through the 

510(k) pathway is usually unstructured and variable.
2
” 

6. Later in the discussion you should be careful about overstating the differences 

between drugs and devices; high risk devices at least are supposed to be tested in 

human clinical trials before approval. 

We have now amended the later discussion to omit the comparison with drugs which, 

we agree, is somewhat confusing. 

Discussion 

Line 313: “The optimal framework for the regulatory approval of medical 

innovations remains unclear. This study suggests that many new devices do 

receive regulatory approval, but often lack clinical trial data supporting their 

safety and effectiveness.” 

7. A comprehensive online supplement of device names and studies would be useful. 

We agree and have now included a supplementary table of devices and associated 

studies.  

Additional Questions: 



Please enter your name: Aaron Kesselheim 

Job Title: Associate Professor of Medicine 

Institution: Brigham and Women's Hospital/Harvard Medical School 

Reimbursement for attending a symposium?: No 

A fee for speaking?: No 

A fee for organising education?: No 

Funds for research?: No 

Funds for a member of staff?: No 

Fees for consulting?: No 

Have you in the past five years been employed by an organisation that may 

in any way gain or lose financially from the publication of this paper?: No 

Do you hold any stocks or shares in an organisation that may in any way 

gain or lose financially from the publication of this paper?: No 

If you have any competing interests <A 

HREF='http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpol

icyondeclarationofinterestsmarch2014.pdf'target='_new'>(please see BMJ policy)</a> 

please declare them here:  

Reviewer: 3 

Recommendation:  

Comments: 

the authors have done tremendous amount of work reviewing hundreds of papers and 

search seems to fit the purpose. They propose interesting strategy for future 

http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf'target='_new'
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innovation in medical device area. 

However, the idea of academia + industry partnership is not new and the industry is 

recently outsourcing the early stage of innovation to academia.  

We thank the reviewer for their kind comments.  

i have a few questions for authors: 

1. for devices that were developed by academia alone was there an attempt to partner 

with industry? how do we know that industry didn't reject partnership based on their 

business calculations/considerations? so the main question is-- is the current low 

success rate possible change or reflection of industry profit consideration?  

We agree with the reviewer that the difference in the rate of approval may reflect 

industry more carefully selecting devices to pursue. This has now been mentioned in 

the limitations section of the discussion. 

Discussion 

Line 298: “This study does not identify why industry was superior in 

obtaining regulatory approval compared to academia alone. One possible 

explanation is that the profit-seeking motive of industry hones their choice as 

to which devices are pursued.” 

2. what do you think about higher rate of success when Industry did not work with 

academia? they certainly had higher success rate in terms of regulatory approval.. are 

these more likely to be breakthrough technologies where academia could help ensure 

better evidence generation? almost all PMA devices were developed by industry 

alone.. one might conclude that industry does not need the so called 'inefficiency' of 

academia when they develop ideas in house. Do you agree with this? if not, what can 

we recommendation based on your data to ensure that these technologies will be safe? 

We thank the reviewer for their comment. Although the rate of translation of devices 

developed by industry alone compared to both industry and academia was different, 

this did not achieve significance (57.9% vs. 40.6%; p = 0.114). What is clear, 



however, is that devices developed by industry and academia are far more likely to be 

translated compared to academia alone (40.6% vs. 10.9%; p = 0.003). We therefore 

conclude that policies that encourage collaboration with industry are therefore likely 

to enhance the translation of devices developed in academia. 

3. you have mentioned MDIC- it is a good concept. based on their work streams do 

you think it will create true partnership with academia to promote IDEAL guided 

evidence based innovation? 

We thank the reviewer and very much hope industry collaboration with academia 

would promote safe innovation in accordance to the IDEAL framework.  

4. we see more and more devices fail recently because of 510K and even PMA not 

being adequate in ensuring safety in real work settings. success rate for approval is 

only business side of the coin and i believe that there is a need for public health side: 

ensure partnership of industry and academia for post-market surveillance. MDEpiNet 

is the organization that  promotes this partnership. Is there any information about 

post-approval studies or research for these devices and how often industry and 

academia partnered not only for innovation but also for evaluation? 

We thank the reviewer for their excellent and insightful comment. We agree that there 

may be a role for collaboration between industry and academia in post-approval 

surveillance and now include this in the discussion. 

Discussion 

Line 251: “This finding supports efforts such as the Medical Device 

Innovation Consortium (MDIC) that facilitate collaboration among academia 

and industry in order to foster technology transfer.
15

 Collaboration between 

academia and industry may also contribute to improved surveillance of 

devices after they receive regulatory approval.” 

minor issues:  

5. conclusions in the abstract states: 'We identified a multitude of innovative medical 

devices in first-in-human studies, almost half of which received regulatory  approval'. 



one can conclude that only half of 'innovative' devices were ultimately approved-- 

were those NOT approved really innovative? 

We agree that the term “innovative” device is somewhat ambiguous and have better 

defined this in the methodology.  

Methods: 

Line 121: “We considered a device as innovative if there was no evidence of a 

previous clinical study in the literature.” 

6. conclusion in the main paper: its too long, there should be no citations and 

discussion around drugs is confusing. 

We agree with the reviewer and have now shortened the conclusion somewhat, 

omitted the comparison with drugs, and removed the citations. 

Additional Questions: 

Please enter your name: art sedrakyan 

Job Title: Professor of Healthcare Policy and Research 

Institution: Weill Cornell Medical College 

Reimbursement for attending a symposium?: No 

A fee for speaking?: No 

A fee for organising education?: No 

Funds for research?:  

Funds for a member of staff?: No 

Fees for consulting?: No 

Have you in the past five years been employed by an organisation that may 



in any way gain or lose financially from the publication of this paper?: No 

Do you hold any stocks or shares in an organisation that may in any way 

gain or lose financially from the publication of this paper?: No 

If you have any competing interests <A 

HREF='http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpol

icyondeclarationofinterestsmarch2014.pdf'target='_new'>(please see BMJ policy)</a> 

please declare them here: none 

Reviewer: 4 

Recommendation:  

Comments: 

This paper considers an area which is under-researched. The title is misleading as 

only FDA approvals are studied. it is noted that this is because the USA represents the 

largest global market for medical devices but, inevitably such a strategy excludes any 

reference to the substantial EU system for approvals.  

1. The methodology and search strategies are sound, however, it is unclear whether 

the pathway through concept, approval, clinical trial etc are common to the devices 

identified. Clinical trials may be rather different entities in the USA and the UK/EU, 

and may be very small in a local and limited population or fully powered. Whilst of 

interest, the data leaves many unanswered questions. it is acknowledged that these are 

difficult and may be impossible to answer but the potential 'disconnects' and 

limitations should be acknowledged. 

We thank the reviewer for their kind comment. We agree that discussion of the 

regulatory approval process of other countries is lacking and now consider this in the 

limitations section of the discussion (See Committee Point 11). 

The results are interesting however they represent a somewhat historical 'snapshot' 

and, although reference is made to the pathway for development, it is impossible for 

the reader to discern how many devices may have been conceived in an academic 

http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf'target='_new'
http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf'target='_new'


environment and then further developed through spin-out companies. To the best of 

my knowledge it is very unusual for development beyond initial concept and 

laboratory based proof of concept to remain in an academic setting, although some 

devices in very specialised areas for individual patients may do so. Despite the word 

limit, a little more context would be helpful otherwise it is easy to overstate the 

success of industry-led development. 

We agree with the reviewer that the role of industry through the role of industry 

through device development is varied and our cross-sectional study design does not 

necessarily capture, for example, the creation of spin-out companies, or the licensing 

of intellectual property to industry. This is now mentioned in the limitations section of 

the discussion (See Reviewer 1 Point 2). 

My main concern relates to the diversity of devices and this is not captured. 

Numerically many industry devices are targeted to low risk applications, wound 

dressings being a common example. First in human studies carry low risk and there 

could be enough of these to skew the data. I note the distribution especially of 

instruments and implants but there remain many 'others'. The classification of devices 

according to the EU directive is not mentioned and the appropriate pathway for 

development of an active implantable device, a more traditional implantable that 

modifies existing technology in a predictable way and that for a surgical instrument 

are very different which in turn impacts directly on whether 510(k) is a suitable 

pathway for approval in the context of first in human studies. It would be informative 

to either stratify the devices by classification or to limit those included to the higher 

risk and higher impact categories so 'apples and pears' are not being compared. 

We thank the reviewer for their insightful comment. We agree that our definition of 

innovative medical devices allows for a great range of such devices. However, our 

methodology begins by identifying published clinical articles of new medical devices, 

so in practice we selected for more novel devices (that clinicians would be more 

likely to publish on).  

We now state the breadth of devices included in the methods section, and report the 

full range of devices captured, stratified by type of device and target specialty, in the 

results section (Table 1). We also now include a comprehensive table of all included 



devices in the Supplement (See Reviewer 2 Point 7).  

The IDEAL pathway is mentioned and the value of this initiative is acknowledged, 

however, this is of relatively recent origin and would not have impinged on the 

studies in the timeframe considered in the paper. Rather IDEAL is likely to guide and 

facilitate device studies conducted within the NIHR portfolio of research and under 

the auspices of HRARES. How this relates directly to the matter of FDA regulatory 

approval is not clarified. This comes across as an endorsement of IDEAL rather than 

directly informative to the main message of the paper. The main message is somewhat 

obscured by inclusion of IDEAL.     

We agree with the reviewer that the inclusion of the IDEAL framework in the 

introduction was confusing, and this has now been removed.  

Introduction 

Line 104: “Device development generally proceeds through stages similar to 

those for drug development, albeit with some important differences.
2
 While 

high-risk devices warrant considerable scientific evidence for their safety and 

effectiveness prior to regulatory approval, the pathway for lower risk devices 

is less stringent.  Industry is an important source of device innovation, and 

may more easily navigate the regulatory approval pathway. However, a recent 

study failed to demonstrate any significant association between industrial 

involvement and the translation of innovative devices.
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