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Inhaled Technosphere 
Insulin (TI) Dosing in 
Youth with T1D  

OBJECTIVE  

CONCLUSIONS  

INTRODUCTION  
Inhaled Technosphere Insulin (TI) has an ultra - rapid acting 
profile, due to its unique pharmacokinetic and pharmaco-

dynamic properties, resulting in a much faster time - to -
peak effect and clearance compared to subcutaneously 
(SC) administered rapid - acting insulin analogs (RAA) in a 
manner more comparable to the normal pancreatic secre-

tion of insulin.  

A significant proportion of pediatric patients with type 1 di-
abetes are not achieving their glycemic targets. RAA 

mealtime insulin has a longer peak action that limits the 
ability to achieve postprandial glucose targets without 
causing latent hypoglycemia.  

Converting from RAA to TI is outlined in the U.S. Prescrib-
ing Information (USPI), with a 2x round down unit conver-
sion to TI.  

TI is approved for use in adults in USA, India, and Brazil 
and is available in three color - coded dosage cartridges: 
4U (blue), 8U (green), and 12U (yellow) 1.  

METHODS  
INHALE - 1 Study Design  

INHALE - 1 is a Phase 3, open - label, randomized clinical 
study evaluating the efficacy and safety of Technosphere 
Insulin (TI) plus basal insulin versus RAA in pediatric partic-
ip a nts  w ith typ e 1 or typ e 2  d ia b etes  m ellitus . P a rtic ip a nts  

were randomized and received 26 weeks of treatment. The 
primary endpoint was change in HbA1c from baseline to 
Week 26 for noninferiority assessment.  

INHALE - 1 Inclusion/Exclusion Criteria  

• Age 4 to <18 years  

• T1D on insulin for 6 months, or T2D on insulin for 3 
months  

• MDI for at least 2 weeks  

• HbA1c ≥7.0% and ≤11.0% 

• At least 2 units RAA per meal  

• CGM use ≥70% over 2 weeks  

• FEV1 or FEV1/FVC >80% of predicted GLI value  

INHALE - 1 Dosing  

TI treatment was initiated by converting the pre - study 
RAA dose by doubling its value and then rounding down to 
the nearest available cartridge/combination, i.e. 4U, 8U, 
12U, or 16U.   Doses were titrated throughout the study to 

achieve personalized glycemic targets.  

Characterize dosing and titration patterns of 
inhaled Technosphere® Insulin (TI) in youth 
with T1D initiated at a 2:1 TI - to- RAA conver-
sion, now reflected in the adult United States 
Prescribing Information (USPI) 1. 

• TI's unique delivery and PK result in different 
unit effects upon initial conversion compared 
to RAA    

• Over time, many patients require additional ti-
tration to meet glycemic targets  

 

• Findings provide practical guidance for clini-
cians initiating and titrating TI in youth  

 

• There are no new safety signals with TI  

1. Afrezza (insulin human) Inhalation Powder Prescribing Information. MannKind Corpora-
tion. Danbury, CT; January 2026.  
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RESULTS  
TI participants with T1D and full meal data were ana-
lyzed (N=62). Bolus/basal ratio increased from 

~55%/45% RAA at baseline to ~70%/30% TI at Week 
26, Figure 1. Over 26 weeks, 73% of participants titrat-
ed up total daily TI dose >4 - units, 15% decreased >4 -
units, and 13% remained within 4 - units, Figure 2. Mean 

meal doses increased for each meal category, Figure 3. 
Daily total bolus TI units increased from 48U to 72U, 
which is a 1.5x increase over 26 weeks, Figure 4.  

Injected Mealtime Insulin 

Dose (RAA)  

Converted Inhaled Insulin 

Dose (TI)  

up to 3 units  4 units  

4 - 5 units  8 units  

6 - 7 units  12 units  

8+ units  16 units  

Table 1. Initial Dose Conversion to TI (Pediatric Study)  

Age mean  12.8 yrs (range 6 - 17) 

Female  34%  

HbA1c mean (SD)  8.18% (0.88)  

Table 2. Baseline Characteristics, TI N=63  

Statistical Methods  

TI participants with complete dosing data were select-
ed for paired descriptive analysis of dosing for the 26 
weeks following TI initiation. Dosing was characterized 
by bolus/basal ratio, titration of daily dose, and titration 

of meal doses over 26 weeks.  

Figure 1. TI Change in Bolus/Basal Ratio, % of Bolus 

Insulin over Total Daily Units (TDU)  

Figure 2. TI Total Daily Dose Titration After 26 Weeks  

Figure 3. Change in TI Meal Dose Over 26 Weeks  

Figure 4. Change in Total Daily TI Units  

Safety  

No new safety signals identified, including no CGM hy-
poglycemia.  


