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Abstract

Purpose: The primary objective of this research is to analyze and identify public governance structures
within nanobiotechnology networks through the application of synaptic synchronization techniques.
Traditional public governance does not fully encompass all aspects of an optimal governance
framework; rather, it relies on a centralized decision-making entity or becomes entangled in complex
bureaucratic processes, which create challenges at both national and international levels. In contrast,
governance through synaptic synchronization in nanobiotechnology networks introduces a novel and
holistic approach to public governance. This perspective enhances coordination, efficiency, and
accountability in governance systems. By conducting a systematic and detailed analysis of network
structures and the intricate interactions among different components of nanobiotech networks, this study
seeks to identify optimization patterns in public governance decision-making and execution. The
research further explores how advanced artificial intelligence (Al) algorithms can leverage synaptic
synchronization to enhance the efficiency of nanobiotechnology applications and the integration of
intelligent technologies into governance models.

Design/ methodology/ approach: This study falls under the postmodern research paradigm, as it
incorporates Al-driven methodologies, advanced nanobiotechnology networks, and intelligent synaptic
synchronization algorithms. From a methodological perspective, the research is applied-developmental
in terms of its objective and mixed-method (qualitative-quantitative) in nature. The study adopts a quasi-
experimental approach, simulating public governance networks and nanobiotechnology frameworks
using intelligent synaptic synchronization algorithms.

To achieve this, the dimensions of public governance were first extracted through a comprehensive
literature review of previous studies and academic sources. The identified governance factors and
network structures were then presented to five subject-matter experts for validation, ensuring their
accuracy and relevance. Following expert approval, key factors and nanobiotech networks compatible
with these governance concepts were identified using Al-based language models such as ChatGPT as a
research assistant. Given the scientific validity limitations of these Al tools, all findings were subjected
to final expert validation before being applied to public governance networks.

For aligning governance frameworks with nanobiotechnology networks, synaptic synchronization Al
algorithms were utilized. Within this process, neurons (nodes) and synapses (edges) of both networks
were identified and synchronized through synaptic connections. The Python programming language,
implemented within the Jupyter environment, was used to develop and execute the intelligent
algorithms.
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Research Findings: The findings indicate that using various Al algorithms, such as genetic algorithms,
particle swarm optimization (PSO), convolutional neural networks (CNN), reinforcement learning (RL),
and random algorithms for synaptic synchronization, provided the best results in terms of accuracy,
precision, and reliability. These techniques enabled the extraction of nanobiotech model-based networks
for each dimension of public governance. Using these algorithms improved the accuracy and precision
in diagnosing and analyzing governance data and produced optimal models for decision-making and
management in various governance areas, including healthcare, foreign policy, administrative system,
economic system, education and research, infrastructure and transportation, environment, security and
defense, digital and IT, culture and arts, human rights and social justice, tourism and cultural heritage,
and agriculture and food security. The results suggest that nanobiotech networks, leveraging synaptic
synchronization techniques, can serve as an inspiring model for developing efficient and responsive
governance systems.

Limitations & Consequences: Limitations include restricted access to some sensitive and confidential
government data and the complexity of analyzing large and intricate networks. These limitations may
reduce the accuracy of some analyses and models. Implementing the findings across various government
levels may also require significant structural and cultural changes, which could be challenging in the
short term.

Practical Consequences: This research can help governments enhance their decision-making processes,
increase accountability, and improve efficiency in delivering public services by utilizing advanced
technologies and models. It can also serve as a roadmap for policymakers and government managers to
develop modern and efficient governance systems.

Innovation or value of the Article: The value of this paper lies in providing a theoretical and practical
framework for improving governance systems through advanced models and smart technologies. By
combining theoretical concepts and practical techniques, this research provides a comprehensive and
innovative perspective on analyzing and enhancing governance systems, which has international interest
and application.
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