Technosphere® Insulin Suppresses Endogenous Glucose Production Earlier Than a
Rapid-Acting Analog (Lispro) and an Inhaled Insulin (Exubera)
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Background and aims: Available insulins are unable to replicate normal hepatic glucose suppression,
presumably due to slow absorption. Technosphere® Insulin (Tl) is an ultra rapid-acting insulin generating
peak insulin levels within 12 to 14 minutes of dosing. We conducted a study to determine whether the
unique pharmacokinetic profile of Tl resulted in a more rapid suppression of endogenous glucose production
(EGP). Materials and methods: We compared 45 U Tl administered by inhalation with 12 U sc insulin lispro

8 mg of 6,6-2H, glucose per gram of glucose, to maintain a target blood glucose (BG) level of 90 mg/dL
for at least 5 hours before dosing. Following an overnight fast, at each of the three treatment visits, each
subject received a single dose of the test treatment immediately prior to consuming a nutritional energy
drink (Boost Plus®) [12 fl oz] enriched with U13-C-glucose. The treatment periods were separated by a
washout period of 7 to 21 days.

Pharmacokinetic Parameters

The ratios of the extent of exposure, as determined by total insulin AUC, . for Tl: Exubera: insulin lispro
were 1: 0.98: 1.39. Overall exposure 39% higher in the insulin lispro group than in the Tl group, and 41%

higher than in the Exubera group. Insulin pharmacokinetic parameters are presented in Table 2.
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physiologic EGP suppression.

EGP values for each subject and treatment, with all positive results set to zero. For Ra meal, untransformed
estimated values were used.

Median blood glucose concentration-time and GIR-time profiles are presented in Figure 3. Due to the
quick rise in insulin levels following Tl administration, blood glucose levels were better controlled early

After the percent of the EGP AOC, 3o, was calculated at each nominal time point, one-way ANOVA
analyses were carried out. Two group comparisons were conducted at each time point, with Dunnett's t test,
using Tl as the control.

following Tl administration. Much larger
glucose infusions were needed to maintain Figure 3.
BG at 90 mg/dL following Exubera and

Table 3. Summary Statistics of EGP AOC
Significant differences

L AOCy.30 AOCy.60 AOCo.130 AOCy.300
between both insulin (Hmol/kg) (umol/kg) (Hmol/kg) (Hmol/kg)
I 97 267 841

lispro and Exubera Mean 1343

RESULTS

Blood Glucose Concentration-Time
Profiles by Treatment (main panel);
GIR-Time Profiles by Treatment (insert)

BACKGROUND AND AIMS Study Population

The development of hyperglycemia results from an imbalance between systemic glucose delivery and

Eighteen subjects were enrolled in the study. Summary demographics, other baseline characteristics are

insulin lispro in the latter part of the
treatment period when compared to Tl,

were observed up to Median 93 285 940 1564
40 minutes when
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Study Procedures

In this study (see Figure 1), radio- Figure Study Design
labeled isotopes were used to

distinguish between endogenous Blood sampling for:

Insulin Pharmacokinetics

Insulin Concentrations
The median total insulin and C-peptide concentration-time profiles are shown in Figure 2.

shown in Figure 4. Following Boost Plus®
ingestion, subjects in all three treatment
groups had similar absorption rate

profiles, returning to baseline values at

Time (minutes)

Figure 4.

Median Glucose Absorption Rate

glucose profiles peaked earlier for both the insulin lispro and Exubera treatments when
compared to the Tl treatment.

EGP was suppressed earlier following Tl administration compared to sc insulin lispro and inhaled

. sutnll v Figure 2. Median Total Insulin (left panel) and C-peptide (right panel) approximately 300 minutes Exubera. The extent of EGP suppression was comparable for all three treatments in the postmeal
glucose production and exogenous Centl W . n 5 . . . e " .
isotopes Concentration-Time Profiles by Treatment post-meail. period, however, a greater proportion of EGP occurred with Tl within the first hour after dosing.
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Significant differences between both insulin lispro and Exubera were observed up to 40 minutes
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