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Abstract

Abstract

Diabetes is a kind of metabolic diseases characterized by hyperglycemia, its
rapidly increasing worldwide prevalence has been recognized as a serious global
health threat.

Current standard care for diabetic patients requires subsequent self-injection of
insulin. It is reported that only approximately 20% of insulin reaches the liver
following the insulin injection. Excess insulin in the body can lead to hypoglycemia,
insulin resistance, and other unwanted side effects. Thus developing a new class of
insulin delivery systems that can modulate the insulin release rate by responsing to
glucose concentrations is of vital importance.

Herein, we demonstrate three new types of glucose-responsive microgels.

(1) In early studies, the pPBA microgels coupled with organic dyes or
inorganic nanoparticles will swell when the glucose concentration is increase,
resulting in the quenching of the optical properties. This signaling manner is called
“turn-oft” manner, which is difficult to detect with confidence at biologically high
glucose  concentrations. In  this work, we prepare a class of
Ag@p(3-VAPBA-co-DMAEA) hybrid microgels, and demonstrate that the signaling
manner can be tailored from “turn-off” to “turn-on” by simply varying the feeding
ratio of monomers.

(2) We develope a novel class of ConA@poly(NIPAM) microgels, which can
undergo a reversible and rapid volume phase transition in response to the glucose
concentration and can enable a self-regulated strategy for insulin delivery.

(3) We develope a class of apo-GOx@poly(NIPAM) microgels, which can
undergo highly selective, reversible and rapid volume phase transition in response to

the glucose and enable a glucose-gated strategy for insulin delivery.

Keywords: Detection of Glucose; Self-Regulated Strategy for Insulin Delivery;

Microgels.
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