




Introduction
Ben Moody



Highlights from ATTD
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Key Themes

• The rise of Automated Insulin Delivery (AID) systems

• One size doesn’t fit all

• Making MDI “smarter”

• Longer wearing cannulas

• Psychological care is a key component of diabetes care

• Beyond insulin



The rise of AID systems



• 10+ posters on DIY systems and 
the community including Pigs…

• One of the oral poster 
presentations

• A lunchtime workshop with 59 
attendees looking at HCP support 
of DIY

• Multiple questions and 
comparisons in main room 
sessions

DIY continues to play a part







Making MDI smarter



Longer Wearing Cannulas

• Capillary Biomedical
• Medtronic
• Convatec/Unomedical



Psychological care



Beyond insulin…

• URLi – faster insulin still…

• SGLT-2 – the debate

• Embedded beta cells



Getting started with type 1 tech 
– with an eye towards DIY
Melissa Holloway



Agenda

• If closed-loop is the destination, what’s the journey?

• Starting points, next steps

• Potential challenges, opportunities



If closed-loop is the destination, 
what’s the journey?



If closed-loop is the destination, 
what’s the journey?
• Glucose monitoring

• Insulin delivery

• Algorithm

• Data management



Starting points, next steps



Glucose monitoring

Fingersticks

Libre + CGM 
accessory*

CGM (mainly 
Dexcom G6)

*Caveat: Fingerstick calibration 
may be required for safety



Insulin delivery

Loopable
pump

Pens
Non-

loopable
pump

What’s ‘loopable’?

iOS Loop + RileyLink
-Old Medtronic 5xx/7xx (specific firmware)
-OmniPod Eros (not DASH)

OpenAPS
-Old Medtronic 5xx/7xx (specific firmware)

AndroidAPS
-Old Medtronic 5xx/7xx (specific firmware)
-Dana RS
-Roche Accu-Chek Combo or Insight
-OmniPod Eros (not DASH; + RileyLink)



Algorithm

n. A process or set of rules to be followed in calculations or other 
problem-solving operations, especially by a computer.

In DIY looping, the algorithm sits on a device you carry with you

• Loop – iOS device 

• AndroidAPS – Android phone

• OpenAPS – rig



Data management

Diasend

or

CareLink

Nightscout

Tidepool (if 
using Loop)



My Nightscout – example real-time graph



My Nightscout – last weekend



My Nightscout – distribution report



Potential challenges, 
opportunities



Potential challenges, opportunities

• Education and settings

• Clinic support

• Choice of tech and funding

• Ongoing maintenance, forward planning



Education and settings

• If your baseline assumptions and settings are off, a DIY AP system 
could make things worse

• You might have to go back to basics with basals and ratios! 

• If MDI → DIY AP, spend some weeks on pump + CGM first

• ‘Read the docs’



www.artificialpancreasbook.com



Clinic support

• Sufyan will go into more depth on this topic

• Some clinics/individual HCPs are more keen on DIY than others

• Some that are keen have more or less experience with DIY

• Your team may be learning from you

• What are your expectations of the relationship? 

• Safety first!



Choice of tech and funding

• Being stuck in a pump warranty period <sigh>

• Being out of warranty with your pump <sigh>

• If your team can’t offer X make of pump, it may be faster to change 
clinics

• Libre + MiaoMiao vs Dexcom G6: variety of perspectives 

• Pump/CGM funding: ‘evidence of benefit’ so be prepared to share 
your data



Ongoing maintenance, forward planning

• Data review and reflection

• ‘DIY doesn’t mean do it alone’

• Back-up planning

• Keeping up to date

• Horizon scanning



What is industry doing in regards 
to closed loop systems?



Medtronic
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Type 1 Diabetes 

management

2020 - 02.29 

London
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DBLG1

Personalized system for autonomous T1D management

36

Diabeloop algorithm, DBLG1:
hosted in a locked-down handset with 
a unique user interface. 

It connects a continuous glucose 
monitor (CGM) and an insulin pump to 
automate the treatment.

Interoperability:
DBLG1 is already compatible with 
Dexcom G6 CGM, Kaleido patch-like 
pump (Vicentra) and Dana-i pump 
(SOOIL)
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Artificial Intelligence to safely automate insulin decisions

37

Risk of 
hypoglycemia 
evaluation

Safety first1

Short 
term

Long 
term

Physiological 
framework

Advanced algorithm

Expert system

Supervisor

Insulin decision 
management

2

Auto-learning
Personalized 
parameters 
optimization

3
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Easy to set up

38

Getting started.

only requires:.

1. Weight 
2. TDD
3. Typical meals 

(in grams of carbs)
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Easy to adjust

39

The default parameters work 
great, 
most people do not adjust them

However you can change:
- Target
- Hypo limit
- Aggressiveness of the algo

(e.g. average glycemia vs risk 
of hypo/rescue carb: 50%-
150% simple slider)

- For meals
- For normoglycemia 

situations
For hyperglycemia 

The choice is yours 
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How does it 
look like in real 
life?
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Case #1 - Living life

41

Results: 
98% time-in-range in the following 24 

hours
0 hypoglycemia

Trying the ultimate test 
to blow up Diabeloop … 
200g of carbs Burger King menu !

“

”

Oh yes! Last night I had 2 rescue carbs
requests but frankly I’m not going to
complain: less weight on my shoulders,
curves stable ... Makes you completely
zen, haven’t felt this way in a long time

“

”
41
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Case #2 - Good results with work

Micro-
bolus.

Rescue 
Carb.

Constant basal adjustment.

Meal 
bolus.
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Results so far
Gain in percent point of time in Range 70-180 

2017 SP7 
Cellnovo1

+8,6%

2018 SP7 
Kaleido1

+14,0%

2019-20 Pre 
Launch2

+18,4%

Note: 1-Lancet Digital Health 2019; 1: e17–25 ; 2- Presented at ATTD 2020

53,0%
starting 

point
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Results so far
Gain in percent point of time in Range 70-180 

2017 SP7 
Cellnovo1

+8,6%

2018 SP7 
Kaleido1

+14,0%

2019-20 Pre 
Launch2

+18,4%

Note: 1-Lancet Digital Health 2019; 1: e17–25 ; 2- Presented at ATTD 2020

53,0%
starting 

point
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Diabeloop: Next steps 

European 
Commercial roll-out  

FDA Approval

Kids & Teens

Underserved 
populations e.g., 
highly unstable 
diabetes ...

Additional pumps

45
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Many thanks for 

your attention!

www.diabeloop.com

info@diabeloop.com

@diabeloop

@diabeloop

Contact details

@diabeloop



Tandem



29 February 2020  

Gerrit Niezen

T1D: Rise of the Machines III









Tidepool Loop, including support for Omnipod, is currently under development.

Tidepool Loop is not currently being marketed or sold.



Tidepool Loop is currently in development and is not available for commercial use.

Tidepool Loop may not be compatible with all Dexcom® Systems.



Tidepool Loop is currently in development and is not available for commercial use.

A future Bluetooth-enabled MiniMedTM from Medtronic powered by Tidepool Loop is currently under development.

Tidepool Loop may not be compatible with all Medtronic MiniMedTM Systems.



We have grown  

quite a bit.

More than doubled in size to around 45  

people, and we’re still growing..



What we are  working

on

● Device integration

● Training materials and  

documentation

● Expanding our customer support

● Developing prescription flows



Focusing on getting cleared  by 

FDA and launching in  USA first, 

then internationally.



Lunch



Type 1 technology and looping
Lessons from the clinic and real world experience 

Dr Sufyan Hussain  
MA MB BChir MRCP PhD 

Consultant Physician in Diabetes and Endocrinology and Honorary Senior Clinical Lecturer

Guy’s and St Thomas’ NHS Foundation Trust & King’s College London #ROTM3 @sugarydoc



Disclosures 

• I have received honorarium for non-promotional educational talks 
and educational advisory roles for 

• Roche, Medtronic, Dexcom, Abbott, Novo Nordisk & Air Liquide

• The slides and views expressed are my own

#ROTM3 @sugarydoc



Summary 
• My link with tech

• Tech in clinic 

• Looping (automated insulin delivery systems) 
• Commercial 

• Open-Source algorithms

• Real world evidence from open-source AID systems

• How to approach

• Common pitfalls 

• Measures of “success”

AIDS
APS –Artificial pancreas 
system
AID system
HCL – hybrid closed loop

#ROTM3 @sugarydoc



My link with tech and looping….
• ~30 years with t1D

• 21 years on CSII 

• 2012 – occasional CGM

• 2017 – DIY APS? 
(open source automated insulin delivery systems)

• 2019 

HELP!!!
• What is this? 

• Is this a cult?

• What do I do in clinic???!!! 

• What does the team do??? 

• Who do I ask???

• Who should be using this and who 
shouldn’t? 

• Do we support this?

• How do we support this?

• Who is accountable if things go wrong? 

#ROTM3 @sugarydoc



Type 2 
Diabetes

67%

Type 1 
Diabetes

30%

HbA1C 58MMOL (7.5%) OR LESS

Data from NHS Digital National Diabetes Audit, 2016-17, Report 1: Care Processes and Treatment Targets
Top figure adapted from: How good is diabetes care in England and Wales?  2015–16

Type 1 diabetes – current data 
Access to technology:

Insulin Pump uptake in Europe

Pozzilli, P.,et al. Continuous subcutaneous insulin infusion in diabetes (2016) Diabetes Metab Res Rev, 32: 21– 39.  

U.K.

#ROTM3 @sugarydoc

Structured Education in type 1 diabetes
Access to specialist type 1 diabetes services 

HCP capacity, skills and training for type 1 diabetes

OPPORTUNITIES



Funding is important… 
Further information:
https://jdrf.org.uk/information-support/treatments-technologies/

Warranty and pump change cycle ~ 4 years
NICE type 1 guidance – currently being revised 

….but its more than just funding 

Choudhary et al, Diabetic Medicine, 2019

https://jdrf.org.uk/information-support/treatments-technologies/


#ROTM3 @sugarydoc

What is the purpose of a diabetes management device? 



Does technology improve diabetes outcomes? 

Foster et al Diab Technol. Ther. 2019

T1D Exchange 2016-2018
2016-18

2010-12

Despite increase use of technology, outcomes overall have not improved? 

MDI
CSII

CGM
+

MDI

CSII
+

CGM

MDI
CSII

CGM
+

MDI

CSII
+

CGM

MDI
CSII

CGM
+

MDI

CSII
+

CGM

#ROTM3 @sugarydoc



The challenge in type 1 diabetes

Figure taken with permission from Lewis D, Automated Insulin Delivery, ISBN 9781797763699, 
https://www.artificialpancreasbook. com Dana Lewis 2019 

#ROTM3 @sugarydoc



Automated Insulin Delivery systems

Figure adapted with permission from Lewis D, Automated Insulin Delivery, ISBN 9781797763699, 
https://www.artificialpancreasbook. com Dana Lewis 2019 and  taken from

Marshall, Holloway, Korer, Woodman, Brackenridge, Hussain, Diabetes Ther. 2019

#ROTM3 @sugarydoc



Automated Insulin Delivery systems

#ROTM3 @sugarydoc



Do OPEN source systems work? 
• Evidence? 

• 24 publications relating to DIY APS or related aspects

• Mostly data from self-reported outcomes 

• Data from these studies highlight that compared to 
conventional methods, DIY APS can offer:

• Less reliance on accuracy of carbohydrate 
counting

• Improved overnight control 
• Reduced mental burden 

• Increased time in range
• Reduced glucose variability
• Reduced episodes of hypoglycaemia

Jennings, Hussain, JDST 2019

#ROTM3 @sugarydoc



Clinical experience
• Constraints in commercially approved systems 

• Experience of DIY APS in clinical situations including: 

• Intensive or prolonged exercise 
• Pregnancy 
• Young infants
• Steroid treatment 
• Surgery 
• Fasting 

Marshall, Holloway, Korer, Woodman, Brackenridge, Hussain, Diabetes Ther 2019
Jennings, Hussain JDST

#ROTM3 @sugarydoc



Steps to looping (for most UK adults)

Carb counting, learning or education programmes 

Testing BG >4 x day + multiple daily injections

Insulin pumps and training  

CGM/ DIY CGM

Reviewing data

“Looping”

#ROTM3 @sugarydoc

Correct basal, ISF, IC ratio

Sugar surfing

Community 
support 

HCP support 

HCP support? 

Managing special situations



HCPs – how to use AID systems in clinic
Work intuitively with  attention to variables
Safer and easier than manual diabetes  
But an AID “system” requires training

Requires an understanding and adjustments of key 

variables and how to use the “system” 
- Pump + CGM use, correct baseline settings, 
duration of insulin action, insulin model, carb 

absorption model,  glucose targets, safety 
parameters / delivery limits, profiles, advanced 
features, device connectivity, app updates, etc

Greater support needed for on-boarding and changes 
using open source systems 

“Read the docs” – For Clinicians



HCP role for supporting open source systems 
- limited  by current position statements  

Jennings, Hussain JDST (2019)

Consensus from various statements 
produced on open source 
technology use for HCPs

Accountability, ethics, legality and regulation?  

#ROTM3 @sugarydoc

Need for strong professional body statement in supporting involvement of HCP  



Common pitfalls and advice from the clinic 
1. Automated insulin delivery 

“system” (rather than artificial 
pancreas)

2. DIY doesn’t mean doing it 
alone!  
• Community support especially for 

technical setup and on-boarding 
• HCP support: in on-boarding and special 

situations (pregnancy, complex scenarios, 
exercise) 

3. Hypos 
• First step should be to minimise these 
• Aim for time below range <3% for most? 

#ROTM3 @sugarydoc

4. Timing of insulin before meals 
5. Understanding duration of insulin 

action 
6. Working through correct basal, IC, 

ISF settings (refining ± autotune)
7. Cannula and cannula site health
8. Sensor health and calibrations
9. Back-up planning
10. Realistic goals and avoiding 

gamification 

Need for HCP and Doctor reviews – other things still important!



Setting realistic goals  

#ROTM3 @sugarydoc

Battelino et al, Diabetes Care 2019

Swedish population registry 

Lind et al, BMJ 2019

Consensus on Time in Range

Communication and understanding of time 
in range key 
For HCPs
1. Not targets – goals need to be 

individualised
2. Can use to focus on areas for the 

consultation  (triage tool)
3. Still need to review other data metrics 

(and the person!) 
For PWDs and carers 
1. Not your target! Set personal goals. 

Most PwD may find this difficult to 
achieve 

2. If doing better than this ask yourself:
I. Is it coming at expense of mental 

burden, workload, hypos or 
lipids?

II. Is it coming by restricting aspects 
you may find enjoyable?

For commissioners and funders
1. Can we align commissioning with clinical 

practice please? 



Measures of success 

1. What are your goals for type 1 diabetes?

2. What are your goals for looping? 

#ROTM3 @sugarydoc



#ROTM3 @sugarydoc

Automated diabetes – the future? The present 

Simplification and wider applicability?
Need for empowerment for PwD still key

HCP training and HCP capacity for technology 
Access to technologies for type 1 diabetes

Further evidence and professional consensus

HCP role in supporting this is vital



Personal reflections on Open source systems
• Technology driven and patient led care models 

• Great avenue for learning, sharing and developing

PAY IT FORWARD 
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Podcast with Dana Lewis 
London Course for HCPs 



Workshops session 1



Coffee



Workshops Session 2



Wrap up
Partha Kar



Post Event Drinks
Punch Tavern


