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• Novel treatment for open-loop control.  
• Easy-to-implement in current pumps software 

(patent requested [2]).  
• Better performance facing a mixed HGI or large 

meals with regard to the standard treatment, 
using the same amount of insulin. 

This work was suppported by CONICET (PIP 0837), MinCyT (PICT 2014-2394), UNLP. 

 
This work presents a method for automatic insulin bolus shaping based on residual insulin or insulin-on-board (IOB) estimation as an extra feature for 

commercial insulin pumps. Among other potential applications, this methodology allows the pump to automatically generate the so-called super-bolus for 
the compensation of high glycemic index meals, which has been recently related to the best theoretical basal-bolus combination for the reduction of 
glucose excursions under open-loop treatment [1]. 

  

• Insulin delivery is adapted as function of the IOB 
profile of the patient. 

• In particular, it is proposed an algorithm that 
automatically shapes a super-bolus (SB) without the 
need of manual intervention. 

When the SB is delivered, an IOB limit will be  exceeded,  
so the basal supply will not resume until the IOB reaches 
the constraint. The amount of insulin of the SB and 
cutoff time are computed so as to avoid undesired 
transients or undershoots in the generated IOB profile. 
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IOB-Based BOLUS SHAPING 

CONCLUSIONS 

ABSTRACT 

Manual vs. Automatic SUPER BOLUS 

Reduction of time in hyper and hypoglycemia achieved under the automatic SB with respect to the standard 
treatment (computed from total times): 

REFERENCES 

• IOB profiles for different patients (different DIA) with a 
manually implemented SB (fixed cutoff time):  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

• IOB profiles for different patients (different DIA) with 
automatic SB:  
 
 
 

CONICET 

Meal Adults Adolescents Children 
Mixed HGI 25g Hypo - - 37% 

Hyper - 24% 50% 
Mixed HGI 50g Hypo 100% 100% 65% 

Hyper - 89% -13% 
CHO 70g Hypo 17% 34% 81% 

Hyper 79% 36% 1% 
CHO 100g Hypo 42% 67% 44% 

Hyper 37% 14% 14% 

RESULTS 
 
All in silico patients of the distribution version of the UVA/Padova metabolic simulator are considered for 
simulations.. 
The protocol employed for performance comparison vs. standard SB (not included in this poster) and standard 
treatment includes 4 meals: a high glycemic index (HGI) mixed meal of 25 g (bar of chocolate with peanut 
butter), a HGI mixed meal of 50 g (pasta with tomato sauce), a 75 g of CHO and 100 g of CHO meal. 
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