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GOOD CLINICAL PRACTICES (GCP) AND ITS 
REQUIREMENTS IN INTERVENTION STUDIES IN 
MECHANICAL ENGINEERING 
 
Good Clinical Practices (GCP) is an international ethical and 
scientific quality standard for designing, conducting, recording, 
and reporting clinical trials that involve human participants.  
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Although GCP is typically associated with medical research, it is 
highly relevant in Mechanical Engineering research where 
medical devices, prosthetics, and other biomedical technologies 
are developed and tested.  
 
The aim of GCP is to ensure that the rights, safety, and well-being 
of participants are protected and that the data collected is reliable 
and accurate. 
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Good Clinical Practices in Mechanical Engineering Research 
 
In Mechanical Engineering, GCP is particularly applicable in the 
development and testing of biomedical devices or technologies, 
such as implants, prosthetics, and robotic surgery tools. 
Researchers must follow GCP guidelines to ensure the ethical 
conduct of their studies when human participants are involved. 
 
Examples of where GCP is crucial in Mechanical Engineering 
research include: 
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1.  Medical Devices: Testing new biomedical devices, such as 
artificial joints or heart valves, that require implantation in 
human subjects. 

 
2.  Prosthetics and Rehabilitation Engineering: Developing and 

testing advanced prosthetics that interact directly with the 
human body. 

 
3.  Robotic Surgery Tools: Evaluating the performance and safety 

of robotic systems used in surgical procedures. 
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Key Requirements of GCP in Intervention Studies 
 
Intervention studies in Mechanical Engineering often involve 
testing technologies or devices that could have a direct impact on 
a participant's health. The following GCP requirements are 
essential for conducting such studies in an ethical and scientifically 
sound manner: 
 
1.  Informed Consent: Participants must be fully informed about 

the nature, purpose, risks, and benefits of the study before 
agreeing to participate. This ensures their autonomy and that 
they are voluntarily participating. 



 
DR. SYAHRULLAIL SAMION 

 

 

2.  Ethics Committee Approval: Before starting any intervention 
study, researchers must obtain approval from an ethics 
committee, ensuring that the study design adheres to ethical 
principles. 

 
3.  Risk-Benefit Analysis: GCP requires that researchers conduct a 

thorough risk-benefit analysis to ensure that the potential 
benefits of the intervention outweigh the risks to participants. 
This is particularly important when developing and testing 
mechanical devices. 
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4.  Data Integrity: All data collected during the study must be 
accurate, complete, and properly documented to ensure the 
reliability of the results and to safeguard participant safety. 

 
5.  Participant Safety and Monitoring: Researchers must 

implement safety monitoring systems throughout the study to 
identify and respond to any adverse events that may arise from 
the intervention. 
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GCP Documentation and Reporting 
 
Good Clinical Practices (GCP) emphasize the importance of 
thorough documentation throughout the research process. In 
Mechanical Engineering intervention studies, this includes 
maintaining accurate records of the study's protocol, data, and any 
adverse events. Proper documentation helps ensure that the study 
can be audited for compliance with ethical standards and that the 
results are reproducible. 
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The key elements of GCP documentation include: 
 
1.  Study Protocol: A detailed description of the study design, 

objectives, methodology, participant criteria, and ethical 
considerations. 

 
2.  Informed Consent Forms: Documentation of informed consent 

obtained from participants, demonstrating their 
understanding and voluntary participation. 
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3.  Monitoring and Reporting: Regular monitoring reports that 
track participant safety, data collection, and adherence to the 
study protocol. 

 
4.  Final Report: A comprehensive report summarizing the study's 

findings, including any deviations from the original protocol 
and explanations for such deviations. 

  



 
DR. SYAHRULLAIL SAMION 

 

 

The Role of Mechanical Engineers in GCP 
 
Mechanical Engineers involved in clinical research play a critical 
role in ensuring GCP compliance. Whether designing medical 
devices or developing new technologies, they must work closely 
with healthcare professionals to ensure that the technology is safe 
and effective for human use. 
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Mechanical Engineers are responsible for: 
 
1.  Designing Safe Technologies: Ensuring that devices and 

technologies are rigorously tested for safety before clinical 
trials. 

 
2.  Collaborating with Medical Experts: Engineers must 

collaborate with healthcare professionals to integrate medical 
knowledge into the design and testing processes. 

 
3.  Adhering to Ethical Standards: Engineers must follow ethical 

guidelines in all aspects of their research, from initial design to 
testing and reporting. 
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Conclusion 
 
Good Clinical Practices are essential for ensuring that intervention 
studies involving human participants are conducted ethically and 
with scientific rigor. For Mechanical Engineers developing 
biomedical devices or technologies, adherence to GCP guidelines 
is critical to ensuring participant safety and the validity of research 
findings.  
 
By following these practices, engineers can contribute to 
innovations that improve healthcare while upholding the highest 
ethical standards. 
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