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Abstract

Diabetes technology that includes artificial pancreas system (APS) has achieved remarkable progress
in the past decades. The first APS, the Medtronic MiniMed 670G system introduced in 2017, and other
subsequent commercial APSs have come as answers to patient and clinician prayers. However, these
devices are not accessible by most persons with type 1 diabetes (T1D) in Korea. Therefore, highly
motivated, and tech-savvy persons in the diabetes community have started developing open source APS
(Open APS) that integrate continuous glucose monitoring (CGM), insulin pumps, and smartphone
technology to run their own do-it-yourself APS (DIYAPS). Observational studies have revealed
significant improvements in HbA1c levels, time in range, and quality of life after the initiation of Open
APS use. However, the use of regularized CGM and an insulin pump with an unauthorized DIYAPS
makes these devices oft-label and this has been a matter of grave clinical concern. In addition, lack of
randomized controlled trials, insurance coverage, and legal issues are barriers to the general acceptance
of DIYAPS among persons with T1D. In this article, I will summarize existing DIYAPS studies including
those in Korea and their concerns. In addition, I will introduce new insulin pumps available in Korea.
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Component of DIYAPS

CGM CGM app Insulin pump
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Omnipod EROS
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iCGM +
transmitter
(Bluecon, Miaomiao)

Nightscout
DIYAPS software
Open APS, Loop,
Android APS

A cloud-based app
receives and stores
data from DIYAPS.

Fig. 1. Component of do-it-yourself artificial pancreas system (DIYAPS). Continuous glucose monitoring (CGM)
or intermittent CGM (iCGM) with transmitter transports glucose data to CGM app. CGM app displays glucose
data and transmits them to Nightscout and DIYAPS software. DIYAPS software applies APS algorithm using the
CGM data and insulin pump data and transmits the information of temporary basal insulin to the insulin pump.

Nightscout, a cloud-based app receives and stores data from DIYAPS. Figure courtesy of Huons, Co., Ltd.

Table 1. Three different configurations of open source artificial pancreas system (APS) with compatible devices

Software Hardware User interface CGM/FGM Pump
Open APS Linux Small computer, Dexcom G6, G5, G4 Medtronic 512/712, 515/715,
Microcomputer  Pebble smartwatch MiniMed Paradigm REAL- 522/722, 523/723, Veo 554/754
Rig Time, Enlite FreeStyle Libre with
MiaoMiao or blucon
Loop RileyLink iPhone, Apple Watch Dexcom G6, G5, G4 Medtronic 515/715, 522/722,
Minimed Enlite 523/723, Veo 554/754, Omnipod
EROS
Android APS None Android smartphone, = Dexcom G6, G5, G4 Dana R, RS
smartwatch Libre 2, Libre 1 Roche Accu-Chek Combo,
Eversense Roche Accu-Chek Insight,
MM640g/MM630g Roche Insight
PocTech Medtronic 512/712, 515/715,

522/722,523/723, Veo 554/754

CGM, continuous glucose monitoring; FGM, flash glucose monitoring.
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Fig. 2. Information of new insulin pump platform with bolus calculator. DIA:CONN platform connects insulin

pump with mobile app, web, and many medical devices such as continuous glucose monitoring, glucometer and

pulse pressure. It operates platform service for patient, care giver and health care professionals. New bolus calculator

performs IOB (Insulin on Board) algorithm similar to the pattern of an actual insulin, and it has algorithm for rapid

acting or ultra-rapid acting insulin. It can reflect trend arrow of continuous glucose monitoring and it can calculate

amount of carbohydrates to correct hypoglycemia.
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Fig. 3. EOPatch roadmap. Wearable insulin pump (2020), sensor augmented pump (SAP) with Dexcom G6 (2021),

SAP with automated insulin delivery (Type Zero), and integrated wearable, disposable patch containing automated

insulin delivery and continuous glucose monitoring (2022~2023).
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