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The newest and possibly most innovative insulin modality comes 
in an inhaled form. Initially approved by the FDA in 2006, inhaled 
insulin appears to be a promising alternative for patients with fear of 
needles and negative views of insulin therapy. The first inhaled insulin 
on the market in 2006 had mild success for patients who could not 
tolerate needles but did not gain widespread acceptance due to high 
dose administration, inefficient absorption, inflexible dosing and a 
bulky device. As of 2014, a new rapid acting inhaled insulin has been 
approved by the FDA that uses technosphere technology for more 
efficient absorption in the lungs, greater dosing flexibility and a small 
convenient delivery system [1]. Technosphere technology involves 
formulating insulin with the carrier molecule fumaryl diketopiperazine 
(FDKP). When inhaled into the acidic environment of the lungs, it 
assembles into small technospheres containing insulin for effective 
delivery and rapid absorption into the bloodstream. It will be referred to 
as technosphere insulin or TI for short for the remainder of the article [2].

Clinical trials are still ongoing for TI, but current literature suggests 
that TI is marginally less effective than subcutaneous insulin. Two of the 
most widely available randomized control trials published in 2015 made 
the following conclusions. The first randomized controlled trial (RCT) 
compared TI with aspart insulin therapy over 24 weeks monitoring 
hemoglobin A1c levels (HbA1c) and showed a mean reduction of 
0.21% for TI and 0.4% for aspart [3]. Another RCT compared TI with 
placebo therapy for a duration of 24 weeks also monitoring HbA1c 
levels showed TI to be superior with a mean HbA1c reduction of 
0.8% versus 0.4% for placebo [4]. A meta-analysis including 8 clinical 
trials looked at mean HbA1c reduction comparing TI to subcutaneous 
insulin therapy showed similar results as above. Subcutaneous insulin 
was superior to TI, showing a 0.16% greater decrease in HbA1c [5]. 

It is well known that the lungs are an effective site for medication 
delivery due to their large surface area and extensive alveolar-capillary 
network that facilitates drug absorption. Inhaled insulin takes advantage 
of this principle, however certain precautions must be considered for 
patient safety. The most common adverse effects of TI are cough and 
throat irritation that usually decrease over time and completely subside 
shortly after discontinuation of therapy according to clinical trials 
[3,4]. TI is contraindicated for use in patients with chronic lung disease 
including chronic obstructive pulmonary disease (COPD) and asthma 
due to increased risk of bronchospasm. It has been shown that TI causes 
a modest decline in lung function measured by the forced expiratory 
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volume in one second (FEV1) that occurs over the first 3 months 
and continues for the duration of treatment. The manufacturer of TI 
recommends pulmonary function tests be conducted before starting 
treatment, 6 months into therapy and annually thereafter, even in the 
absence of pulmonary symptoms. In addition, there has been higher 
incidence of diabetic ketoacidosis (DKA) and lung cancer while on TI 
than observed in comparators. The data is not sufficient to suggest TI is 
the cause, but benefits should always outweigh risks when considering 
TI therapy. The long-term safety of TI continues to be investigated [2].

The are several distinct advantages that TI has over conventional 
injectable insulin. It is easy and non-painful to administer, offers flexible 
dosing before meal or within 20 minutes after meal and decreases 
postprandial hypoglycemia and weight gain compared to subcutaneous 
insulin [6]. This is mainly owed to the drug’s relatively short half-life 
of approximately 30 minutes. It causes less postprandial hypoglycemia 
and as a result, patients are not as likely to overeat and gain weight after 
its administration [2,5]. TI is indicated for patients with type 1 and 2 
diabetes on basal insulin, type 2 diabetes poorly controlled with oral agents, 
needle phobia or preference for meal time insulin in an inhaled form. 
Other indications also include patients who develop late post-prandial 
hypoglycemia (4-5 hours after meal) and skin reactions to subcutaneous 
insulin injections [6]. Overall, TI presents a novel and useful approach to 
insulin therapy for the select patient, especially in the context of PIR.
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