
 

1 
 

ASSOC.PROF.DR. REZA VATANKHAH BARENJİ 

MY RESEARCH HISTORY 

In my Ph.D. research, I develop a novel competency-based knowledge model for potential use by small 

and medium-sized enterprises. To justify the applicability of the model, we used the model on a flexible 

manufacturing system as the ontology of the RFID-enabled distributed control system and we also 

examined the approach on a decision support system. In Smart Engineering and Health Systems (SEHS) 

research group we extend the competency-based knowledge model by modifying the negotiation 

mechanism. The modified model is used to solve the dynamic scheduling problem of the manufacturing 

flow line in a real-life production system. Later,  a testing platform is developed to simulate the 

approach, and then the approach is used on a production line.   

I have some works on the scheduling problem of the Flexible Robotic Cell (FRC). The mathematical 

model of the scheduling problem is developed and the model is numerically solved using different meta-

heuristic methods. Later the approach is tested and under work in a cell located in Aksan company.  

In 2017, I got the chance to be an academic adviser for Cloud Manufacturing (CMfg) project. We design 

and develop the first cloud manufacturing platform in Turkey. According to the feedbacks of the project; 

“Trust”  was the main concern of the platform along with this concern, I used blockchain technology to 

address the trust issues of the CMfg platform. A distributed blockchain-based trust system for cloud 

manufacturing is developed. Started in 2021, as an adviser I am working on the first real-life cloud 

manufacturing platform project that is funded by Ankara Development Agency and coordinated. 

Recently aiming to provide adaptive interventions and content for the learners, we developed a 

blockchain technology-based metacognitive tool to store, and manage the self-regulation scores of the 

learners.  This work is the first step in my research to work on the cognitive cyber-physical system 

context which I believe it will be main enabler of the next industrial revolution (i.e. Industry 5.0).       

Besides, since 2015, I along with my graduate students are working on manufacturing process 

optimization context focusing on Friction Stir Welding (FSW) and Friction Stir Processing (FSP), 

Electric Discharge Machining (EDM) and coating processes using response surface, AI, and fuzzy logic 

methods. The aims in all the works were optimal parameters prediction of the processes and then through 

experimental methods examining the variance of the prediction to extract the real practical optimal 

process parameters. Almost all of the considered problems are real and industry oriented.  

Since 2018, I am giving consultancy services to drug companies. I was involved in several AI 

application-related works to optimize the process parameters in the pharmaceutical industry sadly none 

of these works are presented to publication due to publication restrictions of the companies. Later, I 

have collaborated with our  pharmaceutical technology department to introduce and justify the potential 

applications of Cyber-Physical System (CPS) technology on drug manufacturing. The results of this 

work is the first paper on Pharma 4.0 context published by the international journal of Pharmaceutics 

and I was the main author for the paper. We develop a cyber-physical-based PAT framework for drug 

manufacturing. To justify and illustrate the application of our framework we used a part of the 

pharmaceutical manufacturing system shown in “ quality by design for ANDAs”. This work met the 

attention of many pharmaceutical technology researchers from academia and industry. In December 

2019, I started to work with the center of pharmaceutical engineering at the University of Bradford to 

contribute to the Pharma4.0 field. In the first work with this center, the merging computerized 

technologies related literature such as artificial intelligence, machine learning, deep learning, Internet 

of things, cloud computing, and cyber-physical technology and their potential fruits, applications, and 

capabilities in clinical research is reviewed and then by overlapping these technologies we propose an 

integral Pharma 4.0 perspectival framework for clinical trials. We foresee the possible impacts of 

Pharma 4.0 on three key contributors to clinical trials (i.e. sponsors, CROs, and regulators). In the second 

work, the literature related to digital technology applications in all stages of the drug development life 

cycle is used to develop the Pharma 4.0 ecosystem. The result of this work is accepted to publication as 

a book chapter in “ Handbook of Smart Materials, Technologies, and Devices - Applications of 
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Industry 4.0”. In the third work, we proposed a  blockchain-based quality management system for the 

clinical trial stage of drug development.  In this work quality by design approach is employed to boost 

the safety of the participants and blockchain ledgers are used to protect the sensitive data of the project. 

In our recent work, in the hot-melt extruder, we are using deep learning to predict the outcome of the 

solid dispersion to overcome limitations associated with the poor solubility of an active pharmaceutical 

ingredient during drug development.    

Over the next five years I wish to continue my carrier and work in the multi-disciplinary field of  AI 

application in manufacturing, process optimization,  and drug production. My particular focus will be 

on the pharmaceutical process optimization. I wish to collaborate with some organizations to find the 

chance to implement our newly developed blockchain-based quality management system in a real-life 

project aiming to make the system much better and applicable. I believe if the blockchain-based quality 

management system finds the chance to test on at least two projects it will be a good starting point to 

develop a blockchain-enabled cyber-physical-based quality management system for the drug 

development. This system will be able to monitor the health issue of participants during the trial 

conduction before and after drug administration and using deep learning will be able to act as an 

awareness system to the research centers, sponsors, and regulators. Using this system which will be 

remotely available from any company in the world, the quality of the drug development will be raised 

by well protecting the participants and data integration.  

Projects 

1. University project, Agent-based scheduling system for SMEs (2009-2011). Budget: $50,000, 

Position: researcher. 

2. Industry Project, Iran Pump; Pump impeller reengineering(2013-2014) Budget: $45,000, Position: 

PI. 

3. Industry project, Archelik,;Dynamic rescheduling (2014-2017) Budget: $36,600, Position: PI 

4. H2020 project, SME Phase2, Sustonable ; Sustainable Artificial Stones (2019-2021) Budget: 

MEURO 2.2, Position: Academic adviser 

5. KOSGEB, Level Technology , Cloud manufacturing Platform (2019-2020) Budget: $113,000 

Position: Academic adviser 

6. KOSGEB, Level Technology , QR chef (2020-2022) Budget: $56,000 Position: Academic adviser 

7. Four Industry Projects, Manufacturing Process optimization (2015-2020) 4 Budget:$149,300, 

Position in all: PI. 

8. ADA , SME digitalization (2021-2022) Budget:$598,800 Position: Academic adviser 

 


