
 
 

University of Birmingham

Open Source Automated Insulin Delivery
Downey, Laura; Quigley, Muireann; O'Donnell, Shane; Melvin, Tom

License:
Creative Commons: Attribution (CC BY)

Document Version
Publisher's PDF, also known as Version of record

Citation for published version (Harvard):
Downey, L, Quigley, M, O'Donnell, S & Melvin, T 2023, Open Source Automated Insulin Delivery: Potential
Pathways to Regulatory Approval.. <https://blog.bham.ac.uk/everydaycyborgs/wp-
content/uploads/sites/95/2023/12/OS-AID-Pathways-Approval-V4.pdf>

Link to publication on Research at Birmingham portal

General rights
Unless a licence is specified above, all rights (including copyright and moral rights) in this document are retained by the authors and/or the
copyright holders. The express permission of the copyright holder must be obtained for any use of this material other than for purposes
permitted by law.

•Users may freely distribute the URL that is used to identify this publication.
•Users may download and/or print one copy of the publication from the University of Birmingham research portal for the purpose of private
study or non-commercial research.
•User may use extracts from the document in line with the concept of ‘fair dealing’ under the Copyright, Designs and Patents Act 1988 (?)
•Users may not further distribute the material nor use it for the purposes of commercial gain.

Where a licence is displayed above, please note the terms and conditions of the licence govern your use of this document.

When citing, please reference the published version.
Take down policy
While the University of Birmingham exercises care and attention in making items available there are rare occasions when an item has been
uploaded in error or has been deemed to be commercially or otherwise sensitive.

If you believe that this is the case for this document, please contact UBIRA@lists.bham.ac.uk providing details and we will remove access to
the work immediately and investigate.

Download date: 27. Jan. 2024

https://blog.bham.ac.uk/everydaycyborgs/wp-content/uploads/sites/95/2023/12/OS-AID-Pathways-Approval-V4.pdf
https://blog.bham.ac.uk/everydaycyborgs/wp-content/uploads/sites/95/2023/12/OS-AID-Pathways-Approval-V4.pdf
https://birmingham.elsevierpure.com/en/publications/d559eb86-8c68-4e34-8c14-966d9c71ad3c


Open Source Automated
Insulin Delivery:
Potential Pathways to
Regulatory Approval

NOVEMBER 2023

DR LAURA DOWNEY
PROF MUIREANN QUIGLEY
DR SHANE O’ DONNELL
DR TOM MELVIN

BASED ON RESEARCH BY



0 2

Background
Open-source automated insulin delivery (OS AID) systems have been
developed by and for people with diabetes to better manage their condition.
They are comprised of open-source,  user-built  apps installed on a
smartphone or small  computer which,  when paired with an insulin pump
and a continuous glucose monitor ,  (semi-)automate the process of insulin
delivery.  As user-led init iatives,  the apps have been developed outside the
usual manufacturing environments.  Unti l  recently none had gained (or had
applied for)  regulatory clearance or approval in any jurisdiction.  

However,  in early 2023,  using one of the open-source algorithms developed
by the diabetes community as the basis for a mobile app, the non-profit
Tidepool successfully gained regulatory clearance from the US Food and
Drug Administration (FDA).  This note is based on research we undertook
regarding this milestone,

Since the process for gaining regulatory approval can be complex and
opaque for those unfamiliar with medical devices regulation,  this note
provides a broad overview of the regulatory pathways and processes that
may be encountered by those seeking regulatory approvals for OS AID
apps/software in the United States (US) ,   the European Union (EU - including
Northern Ireland),  or Great Britain (GB).  It  focuses on the distinctions in
institutional structure,  device classif ication,  and processes for regulatory
approval or conformity assessment in the three jurisdictions.

United States 
The principal legislation is the Federal Food, Drug, and Cosmetic Act.
Applications for market approval are (mostly)  handled centrally by the FDA.

D e v i c e  C l a s s i f i c a t i o n

The US has 3 device classif ications:

Class I  -  lowest r isk
Class I I  -  medium risk
Class I I I  -  highest r isk

Generally ,  devices are classif ied based on their novelty .  Where similar
devices exist ,  a new device wil l  most l ikely fol low the same categorisation.  I f
a device is completely novel with no existing similar device,  it  wil l  l ikely be
treated as Class I I I  devices.



T i d e p o o l  L o o p  r e l i e d  o n  a n  e x i s t i n g  p r e d i c a t e  d e v i c e  t o  g o  t h r o u g h
t h e  5 1 0 ( k )  p a t h w a y .  A s  p a r t  o f  t h e  D e  N o v o  p r o c e s s  f o r  t h e
p r e d i c a t e  d e v i c e  ‘ s p e c i a l  c o n t r o l s ’  w e r e  r e q u i r e d .  T h i s  m e a n t  t h a t
T i d e p o o l  L o o p  n e e d e d  t o  p r o v i d e  c l i n i c a l  e v i d e n c e  o f  t h e  d e v i c e s
s a f e t y  a n d  c l i n i c a l  e f f i c a c y .  A p p l i c a t i o n s  f o r  o t h e r  O S  A I D
a l g o r i t h m s  w i l l  n e e d  t o  f o l l o w  t h e  s a m e  p r o c e s s  a n d  s p e c i a l
c o n t r o l s .  

This means that
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R e g u l a t o r y  P r o c e s s

C l a s s  I  d e v i c e s  m o s t l y  s e l f - d e c l a r e  c o n f o r m i t y  a n d  a r e  s u b j e c t  t o  l i g h t
t o u c h  r e g u l a t i o n .

C l a s s  I I  d e v i c e s  g o  t h r o u g h  t h e  5 1 0 ( k )  p r o c e s s  i f  t h e r e  i s  a n  e x i s t i n g
p r e d i c a t e  d e v i c e  w i t h  w h i c h  t h e y  a r e  ‘ s u b s t a n t i a l l y  e q u i v a l e n t ’ .  A
d e v i c e  i s  s u b s t a n t i a l l y  e q u i v a l e n t  i f  i t  h a s  t h e  s a m e  i n t e n d e d  u s e  a s  t h e
‘ p r e d i c a t e  d e v i c e ’  –  t h e  d e v i c e  o n  w h i c h  a  c l a i m  o f  e q u i v a l e n c e  i s  b a s e d
–  a n d  e i t h e r :

H a s  t h e  s a m e  t e c h n o l o g i c a l  c h a r a c t e r i s t i c s  a s  t h e  p r e d i c a t e
d e v i c e ;  o r

I t  c a n  b e  s h o w n  t o  b e  j u s t  a s  s a f e  a n d  e f f e c t i v e  a s  t h e
p r e d i c a t e  d e v i c e  a n d  r a i s e s  n o  f u r t h e r  d i s t i n c t  q u e s t i o n s  o f
s a f e t y  a n d  e f f i c a c y .

W h e r e  t h e r e  i s  n o  e x i s t i n g  p r e d i c a t e  d e v i c e ,  d e v i c e s  a r e  n o r m a l l y
a u t o m a t i c a l l y  C l a s s  I I I  a n d  a r e  r e q u i r e d  t o  u n d e r g o  t h e  p r e m a r k e t
a p p r o v a l  p r o c e s s  w h i c h  i n c l u d e s  p r o v i d i n g  c l i n i c a l  s t u d i e s .

H o w e v e r ,  t h e  D e  N o v o  p r o c e s s  c a n  b e  u s e d  b y  m a n u f a c t u r e r s  o f  d e v i c e s
w h e r e  n o  p r e d i c a t e  e x i s t s  w h e r e  t h e y  b e l i e v e  t h e y  a r e  l e s s  r i s k y  t h a n  a
C l a s s  I I I  d e v i c e .  T h i s  p r o c e s s  w i l l  r e s u l t  i n  a  r i s k  c l a s s i f i c a t i o n  b e i n g
a s s i g n e d  t o  t h e  d e v i c e  w h i c h  c a n  t h e n  i t s e l f  b e  r e l i e d  u p o n  b y  f u t u r e
d e v i c e s  a s  p a r t  o f  t h e  5 1 0 ( k )  p a t h w a y .  

T h e  D e  N o v o  p r o c e s s  c a n  a l s o  r e s u l t  i n  n e w  ‘ s p e c i a l  c o n t r o l s ’  b e i n g
a d d e d .  T h e s e  a r e  c o n d i t i o n s  t h a t  s u b s e q u e n t  5 1 0 ( k )  a p p l i c a t i o n s  m u s t
m e e t  a n d  m a y  i n c l u d e  t h e  n e e d  f o r  c l i n i c a l  s t u d i e s  t o  b e  p r o v i d e d .
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C l a s s  I  d e v i c e s  c a n  m o s t l y  s e l f - d e c l a r e  c o n f o r m i t y .  S o m e  C l a s s  I  a n d  I I a
d e v i c e s  w i l l  r e q u i r e  c o n f o r m i t y  a s s e s s m e n t .  C l a s s  I I b  a n d  I I I  d e v i c e s  a r e
s u b j e c t  t o  m o r e  r i g o r o u s  a s s e s s m e n t  w i t h  C l a s s  I I I  d e v i c e s  r e c e i v i n g  t h e
m o s t  s c r u t i n y .

A l l  d e v i c e s  a p p l y i n g  f o r  c o n f o r m i t y  a s s e s s m e n t  m u s t  h a v e  a  c l i n i c a l
e v a l u a t i o n .  M a n u f a c t u r e r s  o f  d e v i c e s  c a n  r e l y  o n  d a t a  f r o m  e x i s t i n g
d e v i c e s  i n  t h e i r  a p p l i c a t i o n  w h e r e  t h e  a p p l i c a n t  d e v i c e  i s  d e e m e d  t o  b e
e q u i v a l e n t  t o  t h a t  e x i s t i n g  d e v i c e .

Device  C lass i f icat ion
T h e  E U  h a s  4  d e v i c e  c l a s s i f i c a t i o n s :

C l a s s  I  –  l o w e s t  r i s k
C l a s s  I I
C l a s s  I I b
C l a s s  I I I  –  h i g h e s t  r i s k

C l a s s i f i c a t i o n  i s  b a s e d  o n  a  c a s c a d i n g  r u l e  s y s t e m  s e t  o u t  i n  A n n e x  V I I I
o f  t h e  E U  M D R .  E i t h e r  R u l e  1 1  o r  2 2  a r e  l i k e l y  t o  a p p l y  t o  T i d e p o o l  L o o p
a n d  o t h e r  O S  A I D  a p p s .

R u l e  1 1  a p p l i e s  t o  “ [ s ] o f t w a r e  i n t e n d e d  t o  p r o v i d e  i n f o r m a t i o n  w h i c h  i s
u s e d  t o  t a k e  d e c i s i o n s  w i t h  d i a g n o s i s  o r  t h e r a p e u t i c  p u r p o s e s . ”  W h e r e
t h e r e  i s  a  r i s k  o f  “ s e r i o u s  d e t e r i o r a t i o n  o f  a  p e r s o n ’ s  s t a t e  o f  h e a l t h ”
t h e n  t h e  d e v i c e  i s  C l a s s  I I b .  W h e r e  t h e r e  i s  a  r i s k  o f  “ d e a t h  o r  a n
i r r e v e r s i b l e  d e t e r i o r a t i o n  o f  a  p e r s o n ’ s  s t a t e  o f  h e a l t h ” ,  t h e n  i t  i s
d e e m e d  a  C l a s s  I I I  d e v i c e .

R u l e  2 2  s t a t e s  t h a t  “ a c t i v e  t h e r a p e u t i c  d e v i c e s  w i t h  a n  i n t e g r a t e d  o r
i n c o r p o r a t e d  d i a g n o s t i c  f u n c t i o n  w h i c h  s i g n i f i c a n t l y  d e t e r m i n e s  t h e
p a t i e n t  m a n a g e m e n t  b y  t h e  d e v i c e ”  a r e  C l a s s  I I I  d e v i c e s .  

Regulatory  Process

T h e  a p p l i c a b l e  E U  l e g i s l a t i o n ,  f o r  d e v i c e s  w h i c h  a r e  n o t  i n - v i t r o
d i a g n o s t i c  d e v i c e s ,  i s  R e g u l a t i o n  ( E U )  2 0 1 7 / 7 4 5  o n  M e d i c a l  D e v i c e s  ( E U
M D R  2 0 1 7 ) .  D e v i c e s  i n  c e r t a i n  r i s k  c l a s s e s  m u s t  u n d e r g o  a  c o n f o r m i t y
a s s e s s m e n t  t o  e n s u r e  t h e y  a r e  s a f e  a n d  p e r f o r m  a s  i n t e n d e d .  T h e s e  a r e
h a n d l e d  b y  d e c e n t r a l i s e d  p r i v a t e  t h i r d  p a r t i e s  c a l l e d  N o t i f i e d  B o d i e s .

P o s t - B r e x i t  t h e r e  i s  a  d u a l  s y s t e m  o f  r e g u l a t i o n  i n  t h e  U K  a n d ,  a s  s u c h ,
N o r t h e r n  I r e l a n d  c o n t i n u e s  t o  b e  s u b j e c t  t o  E U  m e d i c a l  d e v i c e s ’  r u l e s .

European Union
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Great Britain 
The applicable legislation here are the Medical Devices Regulations 2002 (SI
2002/618 as amended).* These Regulations derive from older EU law:

Directive 90/385/EEC concerning active implantable medical devices
(AIMDD) and Directive 93/42/EEC concerning medical devices (MDD) and
Directive 98/79/EC on in vitro diagnostic medical devices ( IVDD).

Decentral ised UK Approved Bodies (previously Notif ied Bodies under EU law)
handle applications for conformity whilst guidance is provided by the
Medicines and Healthcare products Regulatory Agency (MHRA).

*Note that the Medicines and Medical Devices Act 2021 is the primary legislation governing medical
devices in the UK. However, it mainly contains delegated powers to enable new regulations to be
implemented and existing ones to be amended.

A s  t h e r e  m a y  b e  a  r i s k  o f  d e a t h  i f  t h e  w r o n g  i n s u l i n  d o e s  i s  c a l c u l a t e d ,
i f  R u l e  1 1  a p p l i e s ,  i t  i s  p r o b a b l e  t h a t  T i d e p o o l  L o o p  a n d  o t h e r  O S  A I D
a p p s  w o u l d  b e  d e e m e d  C l a s s  I I I  d e v i c e s .  E q u a l l y ,  i f  R u l e  2 2  a p p l i e s ,
t h e y  w o u l d  a l s o  b e  d e e m e d  t o  b e  C l a s s  I I I  d e v i c e s .  

A l t h o u g h  t h e  e q u i v a l e n c y  r o u t e  h a s  i n  t h e  p a s t  b e e n  a n  a t t r a c t i v e  o n e
i n  t h e  E U ,  g i v e n  t h e  n e w  r e q u i r e m e n t s  a n d  t h e  n e e d  f o r  a  c o n t r a c t
w i t h  t h e  e q u i v a l e n t  d e v i c e  m a n u f a c t u r e r ,  p u r s u i n g  c o n f o r m i t y  t h r o u g h
t h e  s t a n d a r d  p a t h w a y  m a y  b e  m o r e  f e a s i b l e  f o r  T i d e p o o l  L o o p  a n d
o t h e r  O S  A I D  a p p s .

This means that

To demonstrate equivalence devices must meet certain biological, technical,
and clinical criteria. High risk devices will also require a contract with the
equivalent device’s manufacturer allowing access to the full technical
documentation of the equivalent device.

Two potential comparator products - Diabeloop and CamAPS FX - gained
regulatory approval in the EU in 2018 and 2020 respectively. However, they
were conformity assessed under the older MDD rules and continue to be
marketed under so-called legacy certification. As such, once this expires, they
will  themselves will be required to meet the more stringent requirements of
the EU MDR.

Device Classication 
Classif ication rules in Annex IX of the MDD apply.  Software is treated as an
active device and so Rule 9 is  the probable applicable rule.
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T i d e p o o l  l o o p  a n d  o t h e r  O S  A I D s  w i l l  m o s t l y  l i k e l y  b e  C l a s s  I I b
d e v i c e s  u n d e r  c u r r e n t  r u l e s .  W h i l s t ,  f o r  t h e  t i m e  b e i n g ,  i t  m a y  b e
e a s i e r  t o  s u b m i t  e v i d e n c e  a n d  r e l y  o n  d a t a  o f  e q u i v a l e n t  d e v i c e s  i n
G B  t h a n  i n  t h e  E U ,  t h i s  s i t u a t i o n  i s  l i k e l y  t o  c h a n g e  i n  t h e  n e a r
f u t u r e  g i v e n  t h e  r e c e n t  p r o p o s a l s  f o r  r e g u l a t o r y  c h a n g e  i n  t h e  U K .

This means that

M e d i c a l  d e v i c e s  i n  G B  f o l l o w  s i m i l a r  r u l e s  a n d  c o n f o r m i t y  a s s e s s m e n t
p r o c e d u r e s  t o  t h o s e  i n  t h e  E U  w i t h  s o m e  d i f f e r e n c e s .  T h e  m a i n
d i f f e r e n c e s  i n  r e l a t i o n  t o  d e v i c e  e q u i v a l e n c y  r e q u i r e m e n t s  i s  t h a t  t h e
e v i d e n t i a r y  r e q u i r e m e n t s  a r e  n o t  a s  s t r i c t  a s  t h o s e  u n d e r  t h e  E U  M D R
a n d  n o  c o n t r a c t  w i t h  t h e  m a n u f a c t u r e r  o f  t h e  c l a i m e d  e q u i v a l e n t
d e v i c e  i s  r e q u i r e d .  

R e c e n t  G o v e r n m e n t  p r o p o s a l s  s u g g e s t  t h a t  e q u i v a l e n c y  r e q u i r e m e n t s  i n
G B  w i l l  c h a n g e  i n  t h e  f u t u r e .  T h e y  h a v e  s u g g e s t e d  t h a t  r e q u i r e m e n t  w i l l
b e  t i g h t e n e d  s o  t h a t  ‘ e n t i r e  e q u i v a l e n c y ’  w i l l  n e e d  t o  b e  s h o w n .
H o w e v e r ,  i t  i s  a s  y e t  u n c l e a r  a s  t o  w h a t  t h i s  m e a n s .

Regulatory Process 

T h i s  n o t e  i s  b a s e d  o n  r e s e a r c h  p r e s e n t e d  i n  L a u r a  D o w n e y ,  S h a n e
O ’ D o n n e l l ,  T o m  M e l v i n ,  a n d  M u i r e a n n  Q u i g l e y ,  “ A  E u r o p e a n  r e g u l a t o r y
p a t h w a y  f o r  T i d e p o o l  l o o p  f o l l o w i n g  c l e a r a n c e  i n  t h e  U n i t e d  S t a t e s ? ”
D i a b e t i c  M e d i c i n e  2 0 2 3 ; 0 0 : e 1 5 2 4 6 .  h t t p s : / / d o i . o r g / 1 0 . 1 1 1 1 / d m e . 1 5 2 4 6

W o r k  o n  t h i s  w a s  s u p p o r t e d  b y  a  W e l l c o m e  T r u s t  I n v e s t i g a t o r  A w a r d  i n
H u m a n i t i e s  a n d  S o c i a l  S c i e n c e s  2 0 1 9 - 2 0 2 5  ( G r a n t  N o :  2 1 2 5 0 7 / Z / 1 8 / Z )  a n d
a  R e s e a r c h  E n g l a n d  Q u a l i t y - r e l a t e d  R e s e a r c h  G r a n t .

This states that “ [a]l l  active devices intended to control or monitor the
performance of active therapeutic devices in Class I Ib,  or intended directly
to influence the performance of such devices are in Class I Ib. ”

As per Rule 11 ,  insulin pumps are Class I Ib device because they administer a
“potential ly hazardous medicine” .  This means that,  because an OS AID app in
controls the insulin pump, as per Rule 9,  it  would also be Class I Ib.  However,
as we discuss in the next section,  these classif ication rules may be set to be
tightened in future regulations.

https://doi.org/10.1111/dme.15246
https://wellcome.ac.uk/grant-funding/people-and-projects/grants-awarded/everyday-cyborgs-20-laws-boundary-work-alternative

