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Solution gate field-effect transistor based on aminated graphene /graphene composite

for Alzheimer's disease biomarker p-tau217 detection
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Abstract

In this study developed an aminated graphene/graphene composite with an atomic-layered structure as the channel
material in a solution-gated graphene field-effect transistor (SGGT) for the high sensitivity detection of the Alzheimer's
disease biomarker p-tau217.

Bilayer graphene was synthesized via low-pressure chemical vapor deposition (LPCVD) and transferred onto a SiO-
substrate with pre-patterned transistor electrode using a wet transfer technique.

The top graphene layer was modified through a low-damage plasma treatment(LDPT) to introduce amine and pyrrolic N
functional groups, forming aminated graphene. These functional groups enable binding with the carboxyl groups at the
antibody’s terminal, allowing antibodies to be immobilized in a vertically oriented configuration, thereby significantly
enhancing antigen capture efficiency.

Meanwhile, the bottom graphene layer retains its intrinsic high electron mobility and conductivity, ensuring stable
electrical performance and efficient signal transduction of the device.

Experiment
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Low Damage Plasma Treatment (LDPT)

Results and Discussion
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1. The |-V curve reveals the characteristic bipolarity of graphene.

. After low-damage plasma treatment, the bipolar behavior is retained, and the Dirac point shifts due to amine groups doping.
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3. Amine groups enhance antibody attachment and sensing, enabling future applications.

4. The sensor detects p-tau217 across a concentration range of 1 fg/mL to 100 pg/mL, with a high sensitivity of 50 mV/decade, excellent regression (R2=
0.9955), and a low detection limit of 1 fg/mL, demonstrating strong potential for biosensing applications.
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