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Insulin delivery relies on needle injection, leading to less patient compliance. 
Transdermal delivery of insulin has been successfully demonstrated but dose accuracy 

and skin irritation are problematic in addition to the complex basal-bolus delivery 
profi le required by insulin therapy. We present a novel intradermal delivery (delivered 
site at epidermis layer, < 150 μm) technology by combining skin pretreatment with short 
microneedles (<150 μm in length) and iontophoresis transdermal patch (enhanced 
transport via electrical fi eld) that can provide a continuous basal dose and on-demand 
bolus dosing for mealtime insulin needs. Th e insulin used is rapid-acting human regular 
insulin. Synergistic enhancement achieved combining microneedles and iontophoresis 
makes it possible for the simultaneous percutaneous basal-bolus administration of 
human regular insulin. Th is work provides an encouraging support for the future clinical 
development of novel therapy strategy for diabetes and shows a conceptual advance in 
the fi eld of intradermal administration of biologics without needle injection. Th is new 
intradermal delivery technology is likely to change the therapy regimen of patients 
suff ering from insulin-dependent diabetes mellitus and provide a way to lower cost 
compared to insulin pumps while improve patient compliance.
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