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A daily task of drug development and drug formulation quality control is
analysis of many samples from dissolution testing. Automation of that duty is crucial
for cost reduction and labor efficiency perfection. This thesis advanced robotic
microplate-based voltammetry into a convenient solution for automated analysis of
samples from drug release studies. Model drug was Paracetamol® (PCT), as immediate
(IR) and extended (ER) release tablets or stored in hydrogels or polymer thin films.
Sensor optimization for good PCT voltammetry and setup and software adaptation was
completed to gain the system for non-manual PCT release profile creation. Robotic
electroanalysis of samples from PCT tablet dissolution tests reproduced well their
known release features. Addition of a syringe pump to the used system and timed
electrolyte filling enabled direct robotic drug release trials from drug formulations in
microplate wells. For 11 polymer matrices the release profiles were created with data
from robotic voltammetry. Compared to normal manual inspection of dissolution study
samples, the tactic from this work frees laboratory staff from repetitions of many
identical actions, leading to convenience, and human error exclusion. Robotic

microplate well voltammetry has potential to make drug release profiling economic and



v

pleasant, if drugs are redox active. The assay is hence suggested as a promising
complementary analytical tool for drug release trials.

Common amperometric oxidase biosensors work with anodic detection of
hydrogen peroxide (H202), which is product of enzyme/substrate interaction. In
samples with other oxidizable species cathodic H2O> signaling is better as only H20: is
detected via electro-reduction but not interferences. In a second thesis part copper disk
electrodes made from electrical cable were explored as cathodic platform for oxidase
biosensors. At — 0.15 V vs. reference, the linear glucose response of Cu glucose
biosensors stretched from 20 to 1500 pM, with a sensitivity of about 7 nA pM™* cm™2,
Analysis of glucose supplemented buffer solutions revealed recovery rates of 106 + 4%
(n=3). Main benefit of cable Cu-based glucose biosensors, compared to other options,
is the simplicity and cheapness of the H20> readout, which works without involvement

of electrocatalytic micro- or nanomaterials in competitive manner for reductive H.O>

detection.
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