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Abstract

Aims:

We developed a system for measuring glucose area under the curve (AUC) using minimally invasive interstitial
fluid extraction technology (MIET). Sweat contamination during interstitial fluid glucose (IG) extraction affects
the accuracy of glucose AUC measurement, because this technology uses extracted sodium ion levels as an
internal standard. Therefore, we developed a sweat monitoring patch to reduce this effect and investigated its
efficacy in volunteers undergoing oral glucose tolerance tests (OGTTs).

Materials and Methods:

Fifty diabetes mellitus inpatients and 10 healthy subjects undergoing the 75 g OGTT were included.
Two sites on the forearm were pretreated with microneedle arrays, then hydrogels for interstitial fluid
extraction were placed on the treated sites. Simultaneously, hydrogels for sweat monitoring were placed
on untreated sites near the treated sites. Plasma glucose (PG) levels were measured every 30 min for
2 h to calculate reference AUC values. Using MIET, IG AUC was calculated from extracted glucose and
sodium ion levels after attachment of the hydrogel for 2 h.
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Results:

Good correlation between IG AUC measurements using MIET and reference AUCs measured using PG levels
was confirmed over a wide AUC range (202-610 mg/h/dl) after correction for the sweat-induced error detected
by the hydrogel patches on the nonpretreated skin. Strong correlation between IG AUC and peak glucose levels
indicates that glucose spikes can be easily detected by this system.

Conclusion:

We confirmed the effectiveness of a sweat monitoring patch for precise AUC measurement using MIET.
This novel, easy-to-use system has potential for glucose excursion evaluation in daily clinical practice.
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