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Closed loop
◦ System autoregulates insulin delivery.
◦ A perfect closed loop is completely automatic.

Hybrid Closed Loop
◦ User still has to provide input.
◦ Varying degrees of this.

Open Loop
◦ System may make suggestions, but user has to enact.



Insulin pump contains:
◦ Pump

◦ CGM receiver

◦ Loop controller (with algorithm)

Examples:
◦ Medtronic 670G

◦ Tandem t:slim X2 (eventually with Control-IQ)



Separate, but communicating:
◦ Insulin pump

◦ CGM

◦ Loop controller

Examples
◦ OpenAPS, AndroidAPS, Loop

◦ FDA with iCGM, ACE pumps, etc.



Tidepool following the FDA model
◦ Will initially be supporting US-only pump models,

but expected to expand over time.

Companies are covering bases:
◦ Medtronic: 670G, 780G, and now ACE as well

◦ Tandem: t:slim X2 certified as an ACE pump



Fast development
◦ Developers ”have skin in the game”.

◦ Much faster at testing ideas and prototypes.

Huge user base of testers
◦ Engaged users – typically not expecting it to be a 

magic box.



Various retrospective studies

Trials and RCTs being established



What’s in a name?
◦ DIY

◦ Customised

◦ Configurable

◦ Bespoke

Key difference from commercial systems!



Individual target BG levels
◦ Different times of day

◦ Exercise modes

Not a ”magic black box” that learns
◦ DOES need personal tuning: basal rates, ISF, I:C, etc

◦ These end up in a “profile”.



Ability to switch between and scale profiles.

Quickly reconfigure to cope with:
◦ Exercise effects (including recovery days)

◦ Sick days

◦ Steroids

◦ Menstrual cycles



Built on standard “diabetes maths”. But…

 Basal or bolus: it’s all insulin!

 Temp targets instead of temp basals

 Declaring carbs and giving a bolus can be separated

 No extended boluses

 “Future” carbs
◦ New ways of handling pizza!



“N=1 retrospective” study: 1 person.

After 6 years of using a pump,
transitioned to OpenAPS/AndroidAPS.



TIR 53%







TIR 97%

NOT
LOW

CARB!



Looping since
August 2017.

Don’t aim
for lower A1c.

I aim at TIR,
and the A1c
just happens!



My own clinical results: euglycaemic?

Yet the effort I have to put in is minimal.

I’m even happy to NOT be first on theatre lists!



MOST of the time I declare carbs
◦ Sometimes protein

SOME of the time I include a bolus
◦ Especially for high-GI foods

Some of the time I DON’T declare the carbs

It mostly FEELS like a fully closed loop!


