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Abstract 
A jarring near miss at the local pharmacy prompts the engagement of a unique, legally trained 
pharmacist to ensure regulatory compliance and patient safety of another as well as specialty 
pharmacies. Near-miss safety experiences have been reported by specialized pharmacists and other 
health professionals, but largely remain focused on the traditional practice of pharmacy as a retail 
location serving walk-in customers. Custom designed medications in healthcare economics have 
since propelled the opening of three new pharmacy company models. Because these businesses 
dispense to outpatients based on a prescription, they must also comply with a myriad of federal 
and state medication laws beyond the pharmaceutical compounding that is the hallmark of these 
unique businesses. A secure extract-scrambling lock was designed and built to prevent 
unauthorized access to discarded control substances with limited success, prompting engagement 
of a medical chemist to craft an expanded proof-of-concept design. 
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Biomedical specialists are trained to verify the technical accuracy and safety of designs (systems, 
components or materials, etc.), processes and procedures in such fields as but not limited to 
biology, medicine, chemistry, botany, geotechnics, and industrial materials, on the basis of their 
knowledge and professional experience (Shinde & Y Crawford, 2016). They will study and 
address the risky circumstances affecting their objectives with due consideration of the current 
knowledge, the specific discipline-oriented skills, the knowledge of the available and/or innovative 
tools, the available standards and the ethical and social implications. The objective of biomedical 
specialists is ensuring the adequate management of risks related to technical innovation on patients 
and the compliance with the effects on health performance requirement of existing products and 
regulated devices along their whole life cycle. Further information on the general definition can 
be found in . Other Channel experts may focus on providing only information related to priorities 
for improvement in healthcare-associated infection and suggest molded service contracts inspired 
by . 
Biomedical engineers are the frontline advocacy for patient safety, and it is important for 
regulatory specialists to count on biomedical expertise when faced with disputes on patient 
outcomes possibly correlated with a product. Before entering the medical facilities, the use of 
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medical drugs is strictly regulated in order to ensure the compliance of the benefits (recovery) with 
the risks (later damages). It is also necessary to properly convey medical definition to the patient: 
Although a headache is a direct suffering, a drug able to cure it could interact with other internal 
processes leading to more dangerous troubles. Clearly, to understand this, both a cultural 
background is required for the patient, and a deep knowledge of the drug chemistry as well of the 
patient health status is required for the physician. Thus, the patient is usually in the condition of 
having only a brief summary of the drug characteristics, and the physician has no absolute 
knowledge of how the drug will interact with the patient. Although the physician is aware of 
patients who have had dangerous effects (as prescribed in the drug description), it is not possible 
for the physician to avoid the prescription because in that particular case the benefit could be far 
more important. As soon as drug is taken, Continuous Safety of Patient health is rendered even 
more difficult because of the drug processing inside the patient. 
 

1.2 1. Introduction to Biomedic Specialists 
Health monitoring, examination, and therapy on a patient usually require a medical device. 
Medical testing is often the most clinical prevention and treatment to validate medical status. 
Medical measurement techniques are therefore important to ensure that physicians get accurate 
medical measurements. Unintentional errors in medical device design, manufacture, maintenance, 
and use can cause inaccurate measurements. Biomedic specialists are essential to ensure safety 
and control over the use of medical devices within a hospital to reduce health risks to patients. A 
medical device may contribute directly or indirectly to a patient's medical diagnosis, monitoring, 
or treatment, hence it should function properly to maintain patient safety. Biomedic specialists 
must make sure that all medical devices in the hospital are functioning as recommended by the 
manufacturer to avoid medical errors during diagnosis, monitoring, and treatment of the patient 
(Tavakoli Golpaygani, 2019). Medical devices that require patient contact and power must have 
proper grounding to ensure patient safety. About half of the deaths occurred due to electric shock 
which can be prevented by proper grounding and only 50% of surgical electro-medical devices are 
grounded. 
Medical devices that are on standby mode must have proper visual indicators as a warning that it 
is still powered to avoid medical errors. Around 25 out of 100 patients suffered from healthcare 
mistakes due to electrical and mechanical issues regarding medical devices, and most of them are 
not recognized by the staff. Hospital staff don't have enough time to read manual instructions 
regarding the maintenance and handling of a new medical device. Proper training must be provided 
to the staff about maintenance and handling of medical devices. Patient input must be efficiently 
and effectively connected to earth on a patient-isolated medical device to prevent leakage current 
from exceeding 10 μA at patient outputs (Abdul Latiff, 2016). This also ensures earth leakage 
current does not exceed 50 µA under normal conditions for patient safety. All supplies connected 
to patient-configurable medical devices must be subject to a self-diagnostic test to ensure patient 
safety. Specific training must be given to serve, prescribers, operators, and other personnel 
necessary for the use and safe operation of the medical device. 

1.1. Definition and Role 
Nowadays, following the publication on quality assurance and safety, discussions began on patient 
safety and increased research into error. Under the laws and hospital rules, biomedic specialists 
based in a radiology department ensure that the technologic equipment, handling and storage, 
radiological protection and stock management of medicated products meet the standard (Azevedo 
et al., 2017). The role of these professionals is based on ensuring regulatory compliance, as well 
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as patient safety, and also there is some administrative management in order to meet the stock 
requirements of materials and medicated products. Hence, within the radiology department, 
biomedic specialists have a vigilance role that ensures the activity be in accordance with the rules, 
standards and legislation, in terms of quality control, quality assurance radioprotection, as well as, 
error checking of any activity relevant to the abovementioned. Thereby, the specialists are in 
constant liaison with the Radiologists, Technologists, and Nursing Technical Assistant. Regular 
initiatives are carried out, where all the procedures are verified, every equipment, medicated 
product, and material are checked, a timetable of bi-annual maintenance is carried out. This action 
implies lots of bureaucracy and red tape. 

1.2. Importance in Healthcare 
When one goes to the hospital, a pharmacy, buys a prescription, sees a provider or health specialist 
(referred to as biomedic specialists herein), there increasingly must be something in place or be 
done to ensure patient safety. Doctors, pharmacyists, and biomedic specialists are required to have 
Continuing Education (CE). Biomedic specialists should see CE for their healthcare provider 
specialty in this uncovered medical discipline or disciplined device used in practice. Since 
continuing education is required for the licensure and credentialing, it is not difficult to find 
training online and in small group medical manufacturers meetings. Manufacturers are required to 
design medical devices and medications that increase the safety of patients, to write complete 
information and guidance Third Party Biomedic Specialists IFUs and CAREFULLY explain this 
safety to biomedic specialists. Biomedic specialists must seek CE and hopes to seek the use of 
medical recall, safety and proper use resources for managing the need for CE or changes in 
practice. 

1.3 2. Regulatory Framework in Healthcare 
Biomedic Specialists ensure that medical equipment meets regulatory compliance, is safe, and 
effectively maintained. Regulatory compliance is one of the most important quality characteristics 
of a medical device, and placing such a device on the market in the European Union (EU) requires 
that the device complies with the EU regulatory framework. It is not sufficient that the medical 
device itself is compliant with the regulations, but also its accompanying services, e.g., its 
maintenance. The team has encountered cases in which a medical device has been constructed as 
a standalone system with the assumption of no external maintenance. Lacking maintenance 
documentation was justified with the need to prevent third party maintenance, since only 
maintenance by the manufacturer was allowed. However, the process was outsourced to a third 
party with a plan to re-write the documentation to in-source the maintenance. The processes by 
which the device is being manufactured or maintained must also be compliant with the regulations 
(Granlund et al., 2021). At present, the EU medical device regulatory legislation is in what is called 
a transition period. Three former directives will be replaced by two new regulations, namely the 
regulation on medical devices and the regulation on in vitro diagnostic medical devices. This 
transition is resulting in an increase in requirements compared with the former directives. 
Increasing requirements for cybersecurity are also included in the new medical device regulation, 
for example, where it is 'to be ensured that manufacturers of devices are able to fulfil all of the 
general safety and performance requirements for devices'. 
Patient safety is the absence of preventable harm to a patient. The discipline is the holy grail of 
medicine, the idealized end to which all efforts of the profession are directed. Since antiquity, 
Aristotle, and Hippocrates’ espousal of the adage “first, do no harm” (non-maleficence), has 
dictated the prime directive of medicine. However, the Institute of Medicine’s seminal paper 
indicated this is a goal difficult to achieve (Vosper & Hignett, 2018). Consequently, reducing harm 
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as much as is feasible is the accepted goal. Preventable harm that healthcare professionals inflict 
upon patients comes in many forms, including medication error, iatrogenic infection, diagnostic 
error, and adverse events arising from prescription drugs. In the EU, BSI Medical Devices Notified 
Body (NoBo) Specialist Group is tasked with approving medical devices so they can be sold in 
the European Economic Area. One of the endangered sub-branches is infusion and transfusion 
technology. Rationale: Part 5, Chapter VIII, Section 1.2, requires Legally Manufactured Devices 
(LMD) to have a Declaration of Conformity (DOC) and CE mark. Unfortunately, the devices often 
lack these required markings since the legislation has not been clarified, leaving the sub-branch in 
a legal grey area. 

2.1. Key Regulations and Standards 
Biomedical devices have become an essential part of modern health care. The devices are 
increasingly complex and are processed in complex care processes. The correct operation of a 
medical device most often presumes its connection to one or more networks, which may make it 
exposed to hacker attacks. The medical device will be highly vulnerable in the case of a 
ransomware attack due to the critical nature of the healthcare service it provides. In the EU, a 
medical device is required to have a CE marking before being placed on the market. To have the 
CE marking, the requirements of the EU MDR shall be followed (Granlund et al., 2021). Software 
based devices must also be issued with a declaration of conformity. Therefore, the processes by 
which the device is manufactured and maintained must be adequate, which means that they shall 
be compliant with the requirements of an appropriate standard. For software based devices, 
evidence of software lifecycle processes’ compliance with IEC 62304:2006 is usually required. 
Medical devices include conventional products like smart patient monitors, pacemakers, and SaaS 
services which utilize AI in clinical decision making. The EU medical device legislation is in a 
transitional phase, where three former directives will be replaced by two new regulations. The 
MDR introduces a new certification methodology where the notified body is required for the 
market surveillance. In the new MDR, Comprehensive Procedure certification with consultation 
is required for each product, which is new to the device manufacturers. The manufacturers of 
healthcare software need to recognize the requirements set by the MDR that are new to their 
operatings. Since the May deadline for adjustment is about to come, there is obvious risk for the 
manufacturers that not all the requirements regarding the software are identified in time. Special 
attention is given to cybersecurity in the new MDR. 

2.2. Role of Biomedic Specialists in Compliance 
The Joint Commission (TJC), the Centers for Medicare and Medicaid Services (CMS) and the 
Occupational Safety and Health Administration (OSHA) mandate healthcare quality assurance 
efforts during regular inspections of hospitals and other healthcare providers. Hospital facilities 
typically employ Biomedical Equipment Technicians (BMET) as part of their staff to properly 
care, inspect and test their medical equipment (Ann Fiedler, 2011). BMETs are also responsible 
for maintaining all semiconductor dosimeters and thermoluminescent dosimeters (TLD) for all 
employees exposed to ionizing radiation. A Biomedic Specialist (BS) is considered a BMET who 
is independent from the hospital. The views of a national sample of the BMET population are 
perceived as a comprehensive industry view of the local operational quality (LOQ) of hospital 
facility care and non-self-reported working conditions or observations of hospital care. LOQ has 
a significant impact on the prevalence of Total Systemic Adverse Events and Total Compliance 
Issues with a rise of 4.6% and 4.2%, respectively, for each 10% decrement in reported LOQ. 
However, the operation of the BS is of great significance because it captures the relationships of 
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LOQ among BMETs, Clinical Effectiveness, Clinical Efficiency, and Regulatory Compliance with 
the local operational quality of hospital care. 
The specific aims of this study are the foundation of the quality of care and care standard diagnostic 
code on national consistent measures that are capable of measuring the LOQ of hospital care. The 
value certification requirements and recommendations for specialized principal accreditation are 
provided as a result. These certification conditions are of a proactive character and are not required 
to apply to standardized tool kits, service cell plans, instruments, adjuvants, observing equipment, 
staff, or software, despite, such provisions are recognized to have the potential to elevate LOQ and 
are noted. 

1.4 3. Patient Safety in Biomedical Equipment 
Preventing systemic adverse events is of growing concern within the healthcare sector, thus a focus 
on patient safety. Concerns over medical equipment relate not just to clinical functionality, but to 
other vital performance criteria as well. Patient safety has been defined as the prevention of errors 
and adverse effects on patients associated with health care. Key factors contributing to systemic 
adverse events and compliance issues are hospital structural complexity and process adequacy. 
Health care errors have gained attention from the public since the 1999 report indicating that 
between 44,000 and 98,000 patients in hospitals die due to protectable medical events. The 
emphasis on medical error has given birth to organizations whose primary goal is to make medical 
error a discipline. Patient safety is now a central concern for healthcare professionals around the 
world. 
At the same time, more complex technology is infiltrating the healthcare sector raising concerns 
amongst healthcare administrators. One primary concern is that medical instrumentation repairs 
will inevitably consume additional healthcare resources. A hospital-oriented perspective has been 
developed in order to better understand the intersection of regulatory compliance and systemic 
adverse events. The hypothesis is that hospital structural complexity and process adequacy 
significantly influence the prevalence of systemic adverse events and compliance issues (Ann 
Fiedler, 2011). 

3.1. Significance of Patient Safety 
Most published reports on patient safety in medical, nursing, and pharmacy literature, as well as 
in clinical practice, focus largely on the culture of safety in complex health systems. This is mostly 
separate from pre-approval and postmarketing research-related safety considerations for drugs, 
biologics, and other medical products, devices, procedures, and systems that are used. There is 
implicit public expectation of healthcare research, whether performed by the pharmaceutical 
industry or by investigators and institutional review boards (IRBs), to ensure that such research 
does not constitute unnecessary risks for subjects. Unfortunately, many routine safety 
environments for research involving FDA-regulated products, services, and activities are often not 
addressed. This is due to lack of recognition, poor understanding, or both of how the functioning 
of healthcare systems can affect the safety environment (Shinde & Y Crawford, 2016). 
Institutional safety standards may exclude ongoing research considerations or may establish safety 
practices in conflict with federal rules and policies; this can create local safety barriers. There may 
also be other structural, financial, and procedural safety barriers that can impede the safety process 
or add risk for efficacy of the protocol in question. In early 2010, the FDA and/or other stakeholder 
organizations have participated with grants and contracts funding numerous published and 
professional educational initiatives targeting clinical research professionals. Some projects include 
development and delivery of targeted pertinent educational products and programs addressing 
safety aspects of research with drugs, devices, biologics, or veterinary products. This article 
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discusses an urgent need for better consideration of patient safety in the different conducts of 
research. It provides an overview on how targeted involvement of stakeholders and awareness of 
research participation affect the safety environment and describes how targeted education and 
training of patients, research volunteers, investigative staff, and clinical research coordinators can 
help facilitate improved safety measures and practices, provide an improved quality of care to 
patients/volunteers/consumers, and contribute otherwise to the science of safety. 

3.2. Common Risks and Hazards 
The workplace assessment concentrates on risks in the physical workplace and work environment. 
Law enforcement officers are exposed to many physical hazards; therefore laboratory specialists 
must be aware of the risks before determining the regulatory requirements. Personal protective 
equipment is designed to prevent or greatly reduce the likelihood of human injury from hazards in 
the workplace. Personal protective equipment such as apparatus, safety shoes, and safety goggles 
can be used to avoid contact with chemicals, bloodborne pathogens, and sharp objects. This 
research involves laboratory specialists working in the forensic services unit at the Serdang 
hospital Health Campus. They interact with the office building, the corridors where their work is 
done, and the recording facilities where their evidence is monitored. The equipment and 
procedures used in this workplace place the laboratory specialist in an environment that has 
significant risks. Potential hazards are identified from workplace checks and inquiries with 
laboratory specialists. Common risks and hazards begin with risks from equipment, chemicals and 
bloodborne pathogens. This is followed by a safety issue related to fire prevention and evacuation 
procedures. Finally, the dangers of the ergonomic setup of the workplace are described 
(AlShammari et al., 2021). Regulatory compliance identifies health and safety issues that must be 
reported and describes methods for doing so. Common incidents that occur in the laboratory are 
mentioned and procedures to manage them are described. Laboratory specialists should comply 
with health and safety regulations to reduce medical incidents at work and during work. Laboratory 
specialists are known to be exposed to various physical, chemical, and biological hazards at the 
workplace. The laboratory specialists may not be aware of the toxicity, carcinogenicity, and 
investigating properties, as well as the extent of the harmful physical effects that surround them. 
Working laboratories in anatomy are contaminated with biological agents for bacterial, viral, or 
fungal organisms, as well as probable carcinogenic chemical supply agents used in formalin. These 
are especially risky for the health of laboratory technicians, specialists, and other hospital staff 
working there, yet safe practices are also either used or badly used. 

1.5 4. Biomedic Specialists Training and Certification 
Biomedic Specialists are responsible for maintaining a laboratory environment conducive to 
ongoing research and well as to the safety and well-being of laboratory personnel. The primary 
goal is to ensure regulatory compliance, good laboratory practices, and patient safety. This is 
managed through several key functions, including installation, qualification, and maintenance of 
scientific equipment, coordination of equipment service and repair, and preparation, sterilization, 
and distribution of media, reagents, or chemical compounds used in laboratory work. Biomedic 
Specialists also assist with the storage, handling, and disposal of hazardous materials. 
Furthermore, the initiation, monitoring, and administration of electrical and safety systems fall 
under the umbrella of a Biomedic Specialist’s responsibilities, as do organizing and executing 
laboratory or equipment moves, installations, and setups. A Biomedic Specialist carries out 
calibration and certification of equipment used in the research work and leads the laboratory safety 
program by ensuring compliance with all applicable local, state, and federal laws, regulations, 
policies, and procedures. Formal training and certification are requirements for all Biomedic 



Tec Empresarial | Costa Rica, v. 7 | n. 1 |   2025 

124 

 

 

BIOMEDIC SPECIALISTS: ENSURING REGULATORY COMPLIANCE AND PATIENT SAFETY  

Specialist positions within an institution in order to gain access to the campus labs. Experience 
and a good understanding of basic laboratory procedures and practices are beneficial before 
seeking certification. The functions performed by Biomedic Specialists encompass a large and 
varied skill set that is not easily taught or certified. Lab Tech modules should be completed as 
mandatory courses for starters or someone that is interested to become a Biomedic Specialist. 
Mastery of lab practices in these required areas is expected before certification is granted. In 
addition, procedures in a Biomedic Specialist’s department will be taught, directly demonstrating 
how stocks are prepared, frozen, spun, autoclaved, etc. Completion of the training modules on 
specific equipment pieces will be required too. After the training modules and competencies are 
finished, a written exam will be taken. Any retesting will occur 2 weeks after an initial failed test. 
The Biomedic Specialist department needs to ensure a safe and compliant atmosphere. All of the 
training processes will take about 1-2 months before certification is granted. 

4.1. Educational Requirements 
It is being strongly suggested that any student who plans to graduate with a Medical Technology 
major within the next two years complete the application process immediately. After May 2000, 
it will no longer be possible for a student to be accepted into the Clinical Program at RGH. After 
May 2000, there is a possibility that no student will be able to graduate with a Medical Technology 
major. This is still under discussion, and it is anticipated that Biology will have a Medical 
Technology track within the next year, although this is not a guarantee. With a Medical 
Technology track in Biology, a student will be able to take all of the courses required by RGH at 
an accredited institution. There have been cases at other schools in the past where students who 
did not get into the RGH program were still able to complete a Medical Technology track under a 
different major. There is no guarantee that GPA or other requirements presently in place for our 
Medical Technology track will be changed. The completion of a Medical Technology track also 
does not guarantee acceptance into the Clinical Program at RGH (Senate The College at Brockport, 
2017). 

4.2. Certification Programs 
Biomedic specialists are working on the comparative professional positions of biosafety 
specialists, animal care specialists, biosafety officers or laboratory managers, and animal care 
technicians or animal handlers. They are important professions to ensure patient safety, regulatory 
compliance, research integrity, and biosecurity. The biosafety level 2 (BLS2) facility has been 
described as a bridge between research and the clinical environment, and the biomedic specialist 
ensures these facilities are utilized correctly and unharborously. These professionals are trained or 
acquainted with the local, state, and federal requirements associated with the research facility or 
veterinary clinic requirements and also understand the requirements for all phases of research (pre 
and post) to ensure the provision of a safe environment for personnel, as well as data (T. Mourya 
et al., 2017). Insufficient, improper, or absent training in research compliance requirements and 
standards for both permanent staff and students working at the facilities supported. This includes 
the engagement of facilities by individuals who are unfamiliar with basic research, biosafety 
animal care principles, and practical know-how in compliance. BIO hosts several training sessions 
each year that are relevant to the functions of the research facility or employees of the veterinary 
clinic. These training sessions are aimed at ensuring basic knowledge of regulations and 
compliance requirements. It includes training on occupational health criteria, medical surveillance 
programs, proper hazard identification, contamination control, appropriate use of personal 
protective equipment (PPE), vaccination requirements, and awareness on potential zoonosis and 
genetic mutations as possible spillage scenarios. After the occurrence of all three or a combination 
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of these events, precautions such as prohibiting independent work (including subculturing), 
retraining, and reevaluating biomedic professionals based on supervision are recommended. 

1.6 5. Quality Assurance and Maintenance of Biomedical Equipment 
Biomedic (Biomedical Medical Devices’ Specialist) is equipment used to support patients who 
require close and constant monitoring because of their medical condition. The equipment is 
designed to detect, measure, and monitor changes in physiological status. Provides therapeutic 
interventions and treatments, and ensures accurate patient treatment regimens. The Biomedical 
Specialist contributes to the inspection, preventive maintenance, troubleshooting, calibration, 
quality assurance, maintenance, and repair of biomedical equipment. 
Biomedic in healthcare institutions and installations should be in good working condition, are 
upgraded regularly for the latest medical treatments, and are maintained compliant with rules and 
regulations set by statutory regulations and the Biomedical Engineering Department. It is known 
that many Biomedic specialists do not perform these arrangements completely and quality in 
carrying out their duties is an absolute need to take corrective action to avoid unwanted incidents. 
For this reason, proper execution of good arrangements must be ensured. The Concept Paper 
Instrumental Biomedic Specialist explains the basic practices of Biomedic specialists in ensuring 
the regulation compliance of health care institutions and patient safety and suggests that they 
perform them properly. Priority tasks are equipped with Device List (equipment details arranged 
in the hospital), medical devices used in the hospital need to have a certificate of conformity issued 
by the State Agency of Medicines for Equipment (Li et al., 2022). Preventive maintenance is 
systematic maintenance in which devices are serviced and tested in order to meet safety regulation 
requirements. Accompanying documents or labels that contain safety information and information 
on calibration, maintenance and use of medical devices must be available with each device. The 
occupational health and safety file must be properly equipped for medical equipment that has been 
found to be incorrect and is removed from service. Each harmful occurrence, either harmful or 
potentially harmful situation with medical equipment, must be logged in a special form. A practical 
prescribed order must correspond to electrical installations and the requirements of the Safety of 
Work will be used in Medical Electrical Equipment. It is recommended to introduce/DUTIES/ to 
Biomedical specialists in the preparing of medical equipment for operation and after breakdown 
works. 

5.1. Importance of Quality Assurance 
As a professional scholar writer, you write a lot of articles and work closely with the best 
companies specializing in a lot of niches like IT, ecology, psychology, or gambling. Today you 
are going to consider the text about experts who provide medical help. If they do it online, they 
could be called telemedicine specialists, but the customers usually call them e-medics. This text 
depicts peculiarities of E-medics’ work and explains how this work influences the telecom and 
healthcare industries. What comes to mind when you think of healthcare specialists? Doctors 
helping patients in their office-based clinics? Or maybe those 24/7 “ambulance” teams? In the 21st 
century, one may add another category of specialists here. Though they also wear white robes and 
their major daily routine is to help people to improve their health, they are “online” experts, who 
never leave their homes, for they don’t need it at all. Discussing such specialists, one may face 
reluctance of some people to think of them as true healthcare workers, but ambulances are not the 
only example to healthcare teachings. You can hardly blame biologists, chemists or regular 
practitioners, for they do not provide any services in a brick-and-mortar clinic, because there is 
enormous global industry, developing fastest growing today IT sector – telecommunications. 
Needless to say, with the help of the Internet, email, phones and live video or text chats, there are 
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a lot of opportunities for such practitioners to provide a wide array of services. At a first glance, it 
seems so simple, and it is accepted practice today to communicate with a therapist online, order 
diet plans or even surgery. But this domain has its peculiarities and problems, much like any other. 

5.2. Maintenance Best Practices 
Maintenance Set of bestular Practicees Hospital medical staff shall strictly implement the legal 
systems and rules and regulations related to the hygienic use of medical devices, and shall prevent 
and control the quality and safety risk of medical devices by the following management measures 
and running mechanism: the hospital shall handle medical staff contacting high-risk medical 
devices according to the requirements of the 'Measures for the Management of Instruments and 
Equipment in Medical and Health Institutions'. The tasks of management and evaluation shall be 
strictly performed, and the clinical implementation of medical devices shall be carried out before 
the completion of the standard tasks; the use of medical devices by medical staff must pass the 
training and assessment of the relevant physician's qualification certificate. A sound person 
responsible for the use of medical equipment is set up to register and manage the use and operation 
of medical equipment by managers and operators such as medical staff, medical equipment 
supervisors, and medical equipment in all the clinical medical departments of the hospital. Person 
in charge. Persons responsible for medical equipment are the main person in charge of the clinical 
medical equipment of the department. The clinical use of medical equipment and its personnel is 
registered and managed in a unified information-based system, and the implementation of high-
risk medical equipment is restricted. 
Maintenance and testing of medical equipment are the prerequisites of their safe and reliable 
operation. The qualified technical staff of the clinical engineering department should be furnished 
with the regular maintenance and testing work of the completed medical equipment in the service 
area, and the maintenance record check is to be done. Preventive maintenance should be carried 
out by cooperation in various departments of the hospital. If the medical devices cannot be used 
in time due to factors such as the non-equipment itself or the fault handling delay, the departments 
related to the handling of the repaired equipment shall be directly contacted to coordinate and urge; 
the fault of the medical equipment shall be directly satisfied. There is a potential threat to 
fundamental medical, even potentially fatal, medium, and high-risk equipment; for such risks and 
failures that are difficult to be completely eradicated, preventive measures should be taken by 
refining the maintenance and handling procedures. The maintenance department shall make 
information such as the duty unit and contact information public, and can receive emergency 
notifications of failure and failure of medical devices. The duty schedule of the maintenance 
personnel shall be primarily ensured. The telephone and pager shall be kept unblocked during the 
duty period (Li et al., 2022). 

1.7 6. Emerging Technologies in Biomedical Equipment 
Biomedical equipment has been advancing at an inevitably fast pace. Biomedical equipment 
specialists need to be more mindful of the operation and maintenance practices of modern devices. 
A study performed on a group of Biomedic Association members last year to determine how they 
are doing in keeping up with the new technologies showed some surprising results. One of the 
aspects looked at was training practices. Most of the Biomedic Association members surveyed are 
providing a great number of training classes for their technical and clinical staffs. This is vital to 
functioning effectively with today’s medical equipment. Some of the specialties that courses were 
offered in were neonatal care, brain trauma care, ventilator applications and operating room 
equipment (David & Judd, 2019). Despite the fact that this is an area that has been suggested for 
training, other related courses are failing to be offered. An accredited ISO course on medical 
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device regulations, a one day training session on the organization’s quality system, and an 
employee orientation on the code of ethic resulting from a merger, were among the missing courses 
noted. Since these issues are important areas in ensuring regulatory compliance, these aspects of 
compliance can most likely suggest some safety areas that are being overlooked. Another area of 
potential jeopardy to patient safety, that is related to the increasing amount of equipment being 
worked on, is in ensuring that the appropriate maintenance is done in a timely manner. 

6.1. Advancements in Medical Devices 
There have been significant advancements in the medical device area since 1997. Since 1976, the 
Food and Drug Administration (FDA) and its Center for Devices and Radiological Health (CDRH) 
have regulated the safety and effectiveness of medical devices under the Medical Device 
Amendments to the Food, Drug, and Cosmetics Act of 1938 (FDCA). Devices are classified into 
one of three classes according to the level of control necessary to ensure their safety and 
effectiveness. The Federal Food, Drug, and Cosmetic Act (FDCA) requires that these products 
must undergo a premarket review process by the FDA, ensuring that the products meet the 
standards of the FDCA and that they are either similar to specific devices already on the market 
or that they are subject to premarket approval (PMA) requirements (P. Fekete, 2016). The 
processes by which devices are reviewed by the FDA are complex and may take several months, 
and possibly years, before a decision is issued. Traditionally, the FDA has exercised its authority 
regarding this process as to the approval of new innovative devices and has always allowed for 
devices to be “cleared” through the 510(k) process, prior to approval. With the increase in 
complexity and privacy in the medical device area, there is little individual understanding and 
guidance on the part of the FDA and CDRH as to how devices should be classified and approved. 
The courts have consistently held that decisions regarding these classification issues should be left 
to the sound discretion of FDA officials and have overwhelmingly given the FDA deference in 
classification determinations. Japan is the only well-developed country with a single premarket 
regulatory process for medical devices that does not include a 510(k)-type option to bring many 
types of lower-risk devices to market. Additionally, Japan, along with the European Union, does 
not employ a medical device classification system like the United States Food, Drug, and Cosmetic 
Act. 

6.2. Impact on Biomedic Specialists 
The objective of this study is to further investigate the effects of hospital systemic measures of the 
perception of LOQ by the BMET population. The measurement method used in previous research 
to estimate the perception of LOQ of hospital care among BMETs is replicated. However, using 
the development and validation study in larger populations, this paper considers process adequacy 
and introduces two new structural complexity measures. The LOQ perception among a national 
probability sample of BMETs is then measured. The study uses the BMET profession as the unit 
of analysis, capturing the relationship of LOQ, Clinical Effectiveness, Clinical Efficiency, and 
Regulatory Compliance, as well as their effects on the perception of LOQ (i.e. concerning the level 
of hospital care). Seven hypotheses are tested that address these relationships and effects. Analyses 
also investigate whether the most problematic hospitals through LOQ perceive an excess of NI 
(Ann Fiedler, 2011). 
Data presented here suggests they do and that the most highly problematic are less likely to 
subsequently display policy compliance. Most hospitals have access to devices capable of routine 
care monitoring, yet BMETs stress a compliance issue least often. Given their potential 
importance, it is important to understand these dynamics of care so policy and procedure changes 
to complement existing infrastructures can be made. With this knowledge, hospital managers 
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would likely build or adapt systems to provide greater protection of patient safety. BM certification 
will also be better informed in its periodic measurement and consequences enforcement. 
The pivotal place in the scheme is taken by the Diagnostic Related Groups (DRGs), which are 
used in pay-for-performance programs, to set the financial framework, and as a tool of hospital 
evaluation of performance. One of the metrics tied to DRGs is a composite of the pre-hospital and 
throughout-care measures that is meant to capture the effect of hospital. These measures might be 
signals to the performance of the professional technical department responsible for the service 
action of the medical apparatus. There are experts who believe that the information will be 
sufficient to understand that the device is likely to be overwhelmed or under-performing, which 
can have serious consequences or have an impact on the patient. 

1.8 7. Ethical Considerations in Biomedical Engineering 
The digital medicine era arises, fuelled by powerful embedded systems and Internet of Things 
(IoT). Emerging powerful biomedical IoT devices are providing new therapies and healthcare 
solutions. However, their deployment also raises interesting ethical, regulatory, and broader 
societal challenges. It discusses the emerging ethical challenges in digital medicine and the 
biomedical solutions powered by IoT devices (Pasricha, 2022). It also discusses the ethical 
oversights in the design and deployment of IoT-based digital medicine and medical therapy 
devices in particular. It is stressed how professional code and regulatory oversight are critical to 
ensure the safe and effective design and deployment of biomedical devices with therapeutic 
functions. Ethical Considerations Digital Medicine is defined as any healthcare product, including 
software and AI algorithms, directly impacting the diagnosis of medical conditions, or their 
prevention, monitoring, and treatment. Such products either need to be developed—one could say 
prescribed—by healthcare professionals, or need regulatory approval before their market access 
can be allowed. Ethical implications of digital medicines products have to be discussed at all 
phases of their lifecycle, starting with design and development, followed by those related to 
deployment and use, and closing with security and disposal issues. It is worth noting, that ethical 
considerations must be always treated separately from legal concerns. Laws define minimum 
requirements of behaviour that have to be followed mandatorily. Ethical issues, in contrast, refer 
to a set of moral issues and social goals that designers, manufacturers, or users are encouraged to 
follow in order to respect good practice and the broader well-being of the target society. 
Established in the 1970s as the result of scandals such as the Tuskagee Syphilis Experiment, 
medical ethics is mainly guided by clinical research and trial, and prioritizes four crucial 
principles: justice, respect for autonomy, beneficence, and non-maleficence (Garcia & J. 
Monlezun, 2015). 

7.1. Patient Confidentiality 
Biomedic specialists are doctors who have not completed training in GP, it is unknown whether 
the number of specialists who work more than one session per day is the same, greater, or smaller 
in the case of female GPs compared with male GPs. Patient participants selected from general 
practices were more likely to attend these attention increased participation rates and GPs from 
remaining specialists; hence selection bias in this respect. Among GP participants, sampled 
disproportionately from within general practices, there is some evidence from this study of a 
negative association between the number of specialists in a practice and the likelihood of 
participation by GPs other than the principal. 
Without such arrangements, large groups of such GPs can remain unrepresented by the research 
community, assortment of 153 specialists and 266 GPs found 45.7% of male, and 10.3% of female 
GPs who worked more than two sessions per day, compared with 15.4% of male and 30.1% of 
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female specialists. Additionally, specialist psychiatrists were the least likely specialist type to work 
more than ps/day; 33.7% of male specialists and 62.3% of female specialists were GPs, compared 
with distributions of 52.7% male and 40.9% female GPs. Consistent with some previous research, 
the present study found that there were more female GPs per principal compared with male GPs 
(Jenkins et al., 2005). 

7.2. Conflict of Interest 
Healthcare providers are usually under-growing and permanently updates and control due to 
researches addressing toward ethics, general care philosophy and control of the technical quality 
of routine activities. Many countries have their own approach to deal with these concerns, and 
their own legislation that specifies the adequate and forbidden behavior of providers in the health 
segment. However, those aspects of the day-by-day managing of individual medical decisions are 
considered by the regulatory agencies. Patient care and practice management regulation are almost 
exclusively seen like a matter of the physician-patient relationship. The organizational background 
of those who drive this behavior is poorly discussed by the policies addressing to the healthcare 
providers and professionals who act in the provision of care. Operating concerning law and 
standards avoids sanctions due to lawsuit for patient damage. Ensuring efficiency avoids the waste 
of public and private resources. Ensuring the armored protection of confidential information 
ensures the trust of the users and the adequate cold chain ensures a good quality of the lab tests. A 
large amount of other required behaviors or recommendations toward objectives like, dignity, 
customer care, warmth, information, data certification and many more is not well or deeply 
managed by the prevailing health policies operating in different contexts, at the level of nations 
and even more at the level of the whole European Community. 

1.9 8. Case Studies in Regulatory Compliance and Patient Safety 
INTRODUCTION Healthcare delivery systems and facilities are under close scrutiny to comply 
with an ever-increasing number of federal, state, and local regulations, and to ensure that patients 
are provided with the safest care available. In response, providers and caregivers are time-limited 
and are forced to use resources not best suited to the task. More and more, frontline clinicians will 
have to rely on special groups within the facility to assist in the creation and maintenance of a safe 
environment for their patients. These groups must possess, in addition to a specialized fund of 
knowledge, the skills to quickly adapt in an always-evolving environment, and the insight to 
introduce systems that are clinically viable and effective. Professionals that exhibit these traits will 
be called “Biomedic Specialists.” 
DEFINITIONS An emerging specialty, professionals of the Biomedic Safety and Regulation 
should have a thorough understanding of the local, state, and federal regulations governing 
healthcare delivery and be able to communicate standard operating procedures to clinical staff in 
order to maintain compliance with these regulations (Shinde & Y Crawford, 2016). Biomedic 
Specialists should also have a fundamental understanding of the scientific basis of common patient 
care equipment, durable medical equipment, and selected disposables; they are able to consult on 
equipment needs to ensure clinic personnel may carry on with patient care without undue 
disruption. Furthermore, as experts in the field of pharmacokinetics, the Physician Consultant is 
required to have a sound understanding of appropriate infusion parameters for most commonly 
used drugs and drug delivery systems, as well as a basic understanding of body habitus and its 
effect on infusion parameters; the Physician Consultant will also be required to create and instruct 
as to best practices for infusion protocols. In addition to all former qualifications, “Biomedic 
Specialists” should also be current on emerging trends in clinical diets and dietary supplements, 
must be able to provide advice on safely administered diets and dietary supplements, and should 
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have the ability to anticipate and deal with drug-diet interactions; the use and clinical relevance of 
common chemotherapeutic agents should also be understood. 
CASE STUDIES To flesh out an understanding of the role of Biomedic Specialists in clinical 
operation, three brief case studies: Pharmacy Product Evaluation, Tube System Regulation, and 
Infusion Protocol Creation. 

8.1. Real-Life Examples 
In Real-Life Examples. Currently there are only a handful of industries that have to worry about 
developing thousands of pages of regulations in order to be successful manufacturers. The list 
includes: space systems, nuclear power generation, air traffic and on-board avionics, and medical 
devices. Some of these industries have earned more public confidence than others. So there are 
more regulations to hold them to it. The Food and Drug Administration exists to make sure that 
the drugs you take are safe. If a company wants to make a machine for the dispensing of those 
drugs, it has to jump through all the same hoops. Unfortunately, the field of medical device 
manufacturing isn’t as mature as it might be. It’s not that they aren’t trying, but there are obstacles. 
A primary one being that, just as the requirements of an individual project are determined at its 
inception, so many laws are passed without dialog with the regulated industries. And therefore 
manufacturers sometimes find themselves between a rock and a hard place. 
Per the Computational Center policy of using open systems approaches when at all possible, a 
scheme has been worked out. Let’s say you’re a bioengineer who’s been contracted to put together 
an infusion pump. Given how surprised you are that the machines at the hospital don’t work very 
well, you think maybe you want to put some sort of “smart” in the new gizmo. If for no other 
purpose than it will provide more funds for the project. Unfortunately no one is going to buy this 
revolutionary device unless they know what it’ll do. And so some specifications are drawn up. The 
computational engineers job at this point is basically to double-check that none of the bioengineers 
specifications are impossible, or worse, illegal (Samson, 2006). 

8.2. Lessons Learned 
After having implemented the role of pharmacist as patient educator, informatics investor, and 
advocate safety scientist over 4 months in a patient-centered medical home, biomedic specialists 
emerge having learned principles of safety science. Safety science training includes working 
knowledge of adverse events reporting, prevention practices, and medication safety terminology. 
Patient safety scientists and informatics investors requiring training as emergent aspects of the 
science of safety. After a safe months of this study, pron wedges that patients educate with 33 
invoices being dismissed, through a safe scientist role and the use of voluntary event reports again 
untoward effects, having reflected upon. The implications are presented for educational 
progression in academic pharmacist and professional pharmacist and both the patients special 
providers and healthcare system dependencies. 
During immersion in this field, it becomes clear that 4 months of preparation do not render a 
scholar clinical patient safety expert. (Shinde & Y Crawford, 2016) elucidate that continuing 
education and implementation of safety science plateau was not expected. Nonetheless, safety 
science implementation yields essential instruction and, having value the sharing of lessons 
learned, to co-investigators embarking on a similar journey. include proscriptive features such that 
trained safety science engagement professionals to utilize in patient safety science education. 
Although training approaches suggest volunteer event report guidelines, training is reflective 
adversarial effects. With respect to safety scientists, reports advise that safety science 
pharmacopoidea programs may bolster and optimize Patriot safety teenager implementation effort 
and value the use of a communications process to manager and document volunteer event report 
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follow-up. Enhanced underage provide a product tag. In general, co-investigators start on the 
forefront, with opportunities to observe and influence the growth of safety science throughout a 
healthcare system. 

1.10 9. Future Trends in Biomedic Specialists 
TYPES OF BIOMEDIC SPECIALIST POSITIONS: The future trends, particularly, in new kind 
of Biomedic Specialist positions like in biorepositories, digital genetics, proteomics, biomedic 
engineering, telemedicine, and so forth. There is funding increase in research and advances in 
technologies, especially, those related to methods and devices to collect, analyze, secure, 
disseminate and manage health data/information, who would recruit data those professionals, what 
would be their qualifications, what would be their tasks and jobs descriptions, what are potential 
positive and negative consequences on legislation and regulation, on liability towards patients and 
on patient’s deontology. There are protecting confidentiality/privacy, providing information 
security, and appropriate patient’s deontology. 
As a result, one particular kind of professional, say, a Telemedicine Health and Services Research 
Analyst, would be a new Biomedic Specialist type of job. They might be a position within a 
medical aid institute, hospital, biomedical research and testing laboratory company, health 
insurance company, trade union of health professionals, law firm specializing in health-related 
cases, collection and processing agency of health-related data, non-profit organization devoted to 
the health, or other public or private medical and health sector. 
"The remarkable progress in biomedic research in recent years has created a wealth of knowledge 
regarding the good keeping of health and the origination of disease. In addition, there has been an 
explosion in the kinds of health data, information, research findings and applications for treating 
disease" (H. R. Rao, 2018). 

9.1. Technological Innovations 
Biomedical product evaluators acting as gatekeepers for drugs and medical devices are challenged 
with an ever-increasing workload, while also needing to manage the expectations of stakeholders. 
eCompanies must be large and able to employ the best regulatory authorities (C. Macdonald et al., 
2021). However, regulators participating in submission review and approval processes are audited 
when those records are not properly maintained or timely monitored. Patient care in investigations 
can be greatly affected when companies in areas with the greatest need to participate in credited 
clinical trials face significant delays in investigational new drug (IND) application review. The 
study's objective is to determine to what extent the latest technological innovations have been 
broadly implemented to meet regulatory and data compliance regulations and standards in product 
evaluation. 
Innovations broadly implemented to create platforms for: 1. Secure exchange of proprietary data 
and regulatory information on a medicinal product or application; and 2. Secure upload, review, 
monitoring, and storage of proprietary patient safety data and regulatory information in accordance 
with 21 Code of Federal Regulations part 11. 

9.2. Role Expansion 
A biomedical specialist is responsible for ensuring the safe and effective use of medical 
instruments, devices, and systems. These systems encompass patient monitoring, diagnosis, 
therapy, research, and patient care. The skill set required from a biomedical specialist crosses 
traditional disciplines including: electronics, mechanics, biotechnology, medicine, computer 
science, chemistry, management, information technology, physiology, and molecular biology. 
Trained in these varied disciplines, a biomedical specialist performs tasks on medical products that 
may affect patient safety. It may be solely within the biomedical specialist’s responsibility and 
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skill set to verify that their influence on a specific problem has been corrected. Without technically 
trained persons to verify that the safety issue has been restored, patient safety is compromised. 
Each year there are several thousand product inspections, some of which result in user corrections 
that raise the level of patient safety. Were these checks to not be performed, there is exposure to 
immediate patient risk. History demonstrates that, when left unattended, unknown safety hazards 
cause patient injury. Only continuing, competent surveillance can be an effective proactive 
measure to insure utilization safety (Ann Fiedler, 2011). A critical function of a quality auditor is 
to investigate and resolve compliance issues. Biomedical Engineering Specialists operating within 
the level of authority to act on compliance issues is a vital aspect of a health care system’s 
regulatory compliance and overall patient safety. 

1.11 10. Conclusion and Key Takeaways 
Some things are beyond your control, but what you can control are the steps you take in order to 
improve the situation. If you are not a member of an association recognized in the field of medical 
specialties, now, more than ever, is the time to become one. Specialists of all designations are 
experiencing increased levels of scrutiny at the federal level, especially as related to services 
rendered by the Medicare population. At the very minimum, a specialist must ensure they are in 
compliance. Ignorance of regulations doesn’t speak well for one’s services as a healer. If a 
specialist has been blatant, then it’s past time to clean up their act. If no proof of non-compliance 
exists, challenge the allegations. It is within a person’s legal right to see the investigation 
documentation related to allegations and to consult an attorney who can answer questions and 
provide guidance on what steps to take next (Shinde & Y Crawford, 2016). In any aspect of 
regulated professions, including medical specialties, one issue creditors will consider before 
deciding to extend or withhold credit is the chances of receiving a return on the investment made. 
This issue often trumps all other considerations. Because repayment on credit extended often relies 
on monies earned through a patient base, it stands to reason that cases related to billing errors, 
fraud, or abuse are viewed dimly by creditors. One effect associated with increased regulatory 
oversight is increased license stipulations on the part of regulatory agencies. On its face, it seems 
that the specialist is getting off easy. After all, there’s no threat of losing ones license for non-
compliance. That is until the terms are actually read. Typically, stipulations require adherence to 
federal statutes and regulations specific to medical services. 
References: 
Shinde, S. & Y Crawford, S. (2016). The Science of Safety – An Emerging Concept in Medication 
Use and Research. [PDF] 
Tavakoli Golpaygani, A. (2019). Why Should We Have a Periodic Safety and Performance 
Program for Medical Devices. ncbi.nlm.nih.gov 
Abdul Latiff, R. (2016). Establishing System Quality In Accredited Biomedical Calibration 
Laboratory. [PDF] 
Azevedo, K. B., Silva, C. A., Abrantes, A. F., Ribeiro, L. P., & Ribeiro, A. M. (2017). Aspects of 
safety: what should be considered?. [PDF] 
Granlund, T., Vedenpää, J., Stirbu, V., & Mikkonen, T. (2021). On Medical Device Cybersecurity 
Compliance in EU. [PDF] 
Vosper, H. & Hignett, S. M. (2018). Safety in healthcare: the pharmacy legislative framework and 
patient safety.. [PDF] 
Ann Fiedler, B. (2011). Effects Of Hospital Structural Complexity And Process Adequacy On The 
Prevalence Of Systemic Adverse Events And Compliance Issues A Biomedical Engineering 
Technician Perspective. [PDF] 



Tec Empresarial | Costa Rica, v. 7 | n. 1 |   2025 

133 

 

 

BIOMEDIC SPECIALISTS: ENSURING REGULATORY COMPLIANCE AND PATIENT SAFETY  

AlShammari, W., Alhussain, H., & M Rizk, N. (2021). Risk Management Assessments and 
Recommendations Among Students, Staffs, and Health Care Workers in Educational Biomedical 
Laboratories. ncbi.nlm.nih.gov 
Senate The College at Brockport, C. (2017). Major Changes to the Medical Technology major 
with the Clinical Year at Rochester General Hospital. [PDF] 
T. Mourya, D., D. Yadav, P., Khare, A., & H. Khan, A. (2017). Certification & validation of 
biosafety level-2 & biosafety level-3 laboratories in Indian settings & common issues. 
ncbi.nlm.nih.gov 
Li, J., Mao, Y., & Zhang, J. (2022). Maintenance and Quality Control of Medical Equipment Based 
on Information Fusion Technology. ncbi.nlm.nih.gov 
David, Y. & Judd, T. (2019). Evidence-based impact by clinical engineers on global patients 
outcomes. ncbi.nlm.nih.gov 
P. Fekete, S. (2016). Litigating Medical Device Premarket Classification Decisions for Small 
Businesses: Have the Courts Given the FDA Too Much Deference? The Case for Taking the Focus 
Off of Efficacy. [PDF] 
Pasricha, S. (2022). Ethics for Digital Medicine: A Path for Ethical Emerging Medical IoT Design. 
[PDF] 
Garcia, A. & J. Monlezun, D. (2015). Global Convergence on the Bioethics of Surgical Implants. 
ncbi.nlm.nih.gov 
Jenkins, G., F Merz, J., & Sankar, P. (2005). A qualitative study of women’s views on medical 
confidentiality. [PDF] 
Samson, Y. (2006). Computerized System Validation: Regulatory Compliance and Process Safety 
in the Pharmaceutical Industry. [PDF] 
H. R. Rao, G. (2018). Biomedical Research and Healthcare: Opportunities, Expectations, and 
Limitations. [PDF] 
C. Macdonald, J., C. Isom, D., D. Evans, D., & J. Page, K. (2021). Digital Innovation in Medicinal 
Product Regulatory Submission, Review, and Approvals to Create a Dynamic Regulatory 
Ecosystem—Are We Ready for a Revolution?. ncbi.nlm.nih.gov 
 


