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Abstract:  
The advancement of technology in medical laboratory equipment has created legal challenges due to regulatory 
lag. Errors arising from the use of such technology may jeopardize patient safety, given the vital role of laboratory 
test results in diagnostic accuracy. According to ISO 15189:2022, laboratories are required to implement a series 
of procedures, ranging from equipment selection to the termination of its operation, as part of quality assurance 
efforts. Errors within these processes may lead to equipment malfunction and trigger medical disputes. Since the 
equipment itself is inanimate, legal responsibility lies with the individual or legal entity managing the laboratory. 
This retrospective normative legal study collects primary and secondary legal materials along with their legal 
subjects, analyzed through qualitative descriptive methods to assess the legal dimensions in reference to the 
principles of justice, the legal theories of lex naturalis and lex aeterna, as well as Montesquieu’s concept of law. In 
principle, the comparative analysis between the legal framework and these legal concepts reveals a consistent 
alignment. The legal perspective on automated laboratory equipment thus reflects the underlying principles, 
theories, and legal concepts applied. 
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INTRODUCTION 

Technological developments consistently have both direct and indirect impacts, both positive and 
negative, and significantly influence the attitudes, actions, and mentality of every member of society. From a 
criminological perspective, technology can be considered a criminogenic factor, that is, a factor that triggers a 
person's desire to commit crimes or facilitates their commission (Hamid, 2023). Technology also plays a crucial 
role in the medical world. The rapid development of medical technology has not been matched by developments 
in the law, resulting in many legal issues in the health sector that require careful consideration in determining 
regulatory solutions. Technology in medical laboratory equipment is no exception. Wilson explains the 
development of medical laboratory technology as follows: "The progression of medical laboratory technology has 
been closely tied to technological breakthroughs. Automated analyzers have considerably heightened the speed 
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and accuracy of diagnostic tests (Wilson et al., 2022).” Medical laboratory equipment technology is being 
progressively developed, with the goal of reducing staff involvement in the clinical specimen examination process, 
with the hope of also reducing random errors due to human error. Generally, measurement results are only 
estimates or approximations of a value because measurement activities contain both systematic and random 
errors. The true value is never known, but it is believed to be within the measured range. However, the 
technology of medical laboratory equipment is one of the main factors that can potentially cause errors. As 
explained by Westgard, Barry & Hunt (1981), the definition of possible sources of error depends on the analytical 
method and instrumentation used (Chan, 2025). Medical laboratories play a vital role in the world of medicine. As 
outlined in Article 527 Paragraph (1) of Government Regulation of the Republic of Indonesia Number 28 of 2024, 
which states that medical laboratories carry out the function of examining clinical specimens with the aim of 
obtaining information about patient health related to establishing a diagnosis, management, disease monitoring, 
prognosis, and prevention of diseases that can affect individual health (Wiradirja et al., 2024). Due to this vital 
function, examination errors that occur in medical laboratories have a high potential to become disputes that lead 
to repressive legal efforts. 

The International Organization for Standardization (ISO) requires that laboratories have a process for the 
selection, procurement, installation, acceptance testing (including acceptance criteria), handling, transportation, 
storage, use, maintenance, and decommissioning of equipment, to ensure proper equipment function and prevent 
contamination or damage. The stages in the process, as outlined in ISO 15189:2022, when sequenced, will 
appear as shown in the following diagram: 

 
Figure 1. Process Stage Chart of Equipment in Medical Laboratory 

Source: ISO 15189:2022 
 

The long and complex series of processes related to medical laboratory equipment actually involves many 
parties. Any process that is not carried out according to established regulations and/or standards has the 
potential to reduce/change the working method and function of the equipment itself, thus causing errors in the 
clinical specimen examination process in medical laboratories and resulting in inaccurate final results. Errors in 
clinical specimen examination results in medical laboratories caused by the use of technology integrated into 
methods and instrumentation can indirectly endanger patient safety (Tziakou et al., 2023). This is because 
laboratory results are one of the important medical information used for various purposes, as stated in Article 527 
Paragraph (1) of Government Regulation of the Republic of Indonesia Number 28 of 2024 which states that 
medical laboratories carry out the function of examining clinical specimens with the aim of obtaining information 
about patient health related to establishing a diagnosis, management, monitoring disease, prognosis, and 
prevention of diseases that can affect individual health (Fitra et al., 2025).  

Patients may experience safety threats in the form of incorrect decision-making, for example, laboratory-
based diagnostic errors. Incorrect specimen examination results in medical laboratories can result in 
misdiagnosis that endanger patient safety (Alharbi et al., 2025). Medical errors often result in medical disputes 
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and drag medical laboratories into legal proceedings to resolve these disputes. A medical dispute can be defined 
as a disagreement that arises between a patient or their family and a healthcare professional or 
hospital/healthcare facility. These disputes typically arise from the outcome of the healthcare service or treatment 
provided, regardless of the process involved. Therefore, laboratory equipment itself is not a legal entity, as 
defined by Kelsen in Salim and Nurbani (2019): 

“Humans are the subjects of rights and obligations. However, because persons are not only humans but 
also other entities, such as business entities, city governments, and states, persons are defined as holders 
of rights and obligations. Therefore, those who can function as holders are not only humans but also other 
entities (Salim & Nurbani, 2019).”  
Therefore, humans and/or other entities involved in legal relationships and/or legal events can be 

positioned as subjects of legal efforts, both preventive (preventive) and repressive (punishment). Legal 
relationships, also known as the law of relationships, are conceptualized as bonds or ties related to legal interests 
(Dempsey et al., 2023). According to Philipus M. Hadjon, legal protection is the protection of dignity and honor, as 
well as the recognition of human rights held by legal subjects based on legal provisions from arbitrariness or as a 
collection of regulations or rules that will be able to protect one thing from another (Andriawan & Ali, 2024). There 
are two forms of protection, namely: (1) preventive protection and (2) repressive protection. 

In determining the legal subject in a concrete legal event, it must be based on the principle of justice as 
contained in the 2nd principle of Pancasila, namely just and civilized humanity. According to Magnis Suseno in 
Prasetyo & Purnomosidi (2019), legal development can only maintain the quality of human beings if it is based on 
an attitude of respect for humans, recognizing the equal position of humans, not treating humans as objects of 
planning, never sacrificing one party for the benefit of another party and not buying progress by causing misery to 
others (Prasetyo & Purnomosidi, 2019). Thomas Aquinas defines justice as an equality that must be received by 
someone according to their portion (Porter, 2015). In line with the meaning of justice, it is also stated in the 
explanation of Article 6 Paragraph (1) Letter g of the Republic of Indonesia Law Number 12 of 2011 concerning 
the Formation of Legislation, that what is meant by "principle of justice" is that every Content of Legislation must 
reflect proportional justice for every citizen (Anggraeni & Moh. Saleh, 2024). In the Middle Ages, the concept of 
justice more broadly became St. Augustine's thought in his legal theory (Blondel, 2023). The basis of Augustine's 
thinking on law and order is the "eternal law" (lex aeterna), namely the eternal plan of the world, reason and 
divine will. In the divine order, respect for the natural order of God's creation is written in the human soul as 
"natural law" (lex naturalis). According to St. Augustine, lex aeterna is also the unchangeable norm or standard of 
all human or temporal laws (Alimi, 2024). Therefore, nothing can be called legitimate or just in the moral sense 
that is not derived from lex aeterna, the source of all legitimacy and justice.  

The state, as a policy maker, needs to take preventative measures to minimize the potential for medical 
disputes. This is to ensure patient safety and security when using medical laboratory services. The Indonesian 
government has attempted to establish a legal framework to ensure order in the practice of medical laboratory 
services. One such effort is to require all medical laboratories to be accredited using standards established by the 
Ministry of Health. Regulations governing laboratory accreditation are outlined in Minister of Health Regulation 
Number 34 of 2022 concerning Accreditation of Public Health Centers, Clinics, Health Laboratories, Blood 
Transfusion Units, Independent Doctors' Practices, and Independent Dentists' Practices (Hertawaty Sijabat & 
Widjaja, 2025). A derivative of this regulation, specifically addressing the standards that must be met in medical 
laboratory operations, is stipulated in Decree of the Minister of Health of the Republic of Indonesia Number 
HK.01.07/Menkes/2011/2022 concerning Health Laboratory Accreditation Standards (Qolbi, 2024). The standards 
contained in the accreditation also emphasize laboratory efforts related to patient safety, followed by facility and 
safety management and establishing criteria for quality health laboratory examinations. 

Previous research conducted by Rahmania, Kuntjoro & Suroto in 2019 entitled "Proving the Accuracy and 
Legal Accountability of Clinical Laboratory Examination Results Using Automated Tools" has discussed the 
matter of proving the accuracy of laboratory examination results using automated tools in detail and 
systematically (Rahmania et al., 2019). The proof scheme in the form of variables presented in a structured 
manner in the form of a chart, followed by an in-depth description as a discussion of each variable proves that the 
research was truly carried out comprehensively. The variables in the proof scheme also included an assessment 
of the code of ethics, professional standards and service standards, making this research can be used as a 
reference in professional ethics hearings to find evidence in legal proceedings.    
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Figure 2. Legal Evidence Scheme Diagram 14 

Source: SOEPRA Journal of Health Law 5, no. 2, 2019 
 

From a broader perspective, previous research has comprehensively discussed only the processes 
occurring within the medical laboratory itself. Therefore, if no evidence of violations of the code of ethics, 
professional standards, or service standards is found in the legal process, no other parties can be considered 
legal subjects. This situation causes patients, both victims and the injured party in the dispute, to feel they have 
not received the justice they desire. Furthermore, this research has provided little discussion of preventive legal 
measures to ensure patient safety when receiving services in medical laboratories. Therefore, further research is 
needed to address the legal aspects more broadly, particularly preventive legal measures across all processes 
related to automated equipment in medical laboratories, as will be done in this study.  

The analysis of the legal framework on the aspect of legal subjects and their formation refers to the 
definition of justice according to experts and medieval legal theories, the ideas of St. Augustine and the legal 
concept once stated by Montesquieu and rewritten by Muljono (2023), that good lawmakers must prioritize crime 
prevention over punishment (Muljono, 2023). This study aims to obtain an overview of the suitability of the legal 
framework related to automated equipment in medical laboratories, seen from the aspects of the proportion of 
legal subjects and the proportion of the objectives of legal formation to the principle of justice, the theories of lex 
naturalis and lex aeterna, and Montesquieu's concept of legal formation (Hösle, 2025). Based on the researcher's 
search, no similar research has been found, so this study was compiled as an extension and update of previous 
research.  

 
METHOD 

The research conducted is a retrospective normative legal study using qualitative descriptive methods 
(Colcelli et al., 2023). This means that the object of the research is the current legal framework, which contains 
legal sources relevant to the problem. Referring to the civil law system used in Indonesia, this means that the 
primary legal source used is positive law or written law. Therefore, the data collected consists of materials 
contained in these primary legal sources and their data subjects. Other data consists of secondary legal sources 
that will serve as a reference for understanding and analyzing the research object. To understand the relationship 
between legal science and positive law (in this case, written law, as it concerns normative legal research; or 
perhaps also recorded law), an examination of the elements of law or gegevens van het recht is necessary. For 
normative legal research that uses secondary data as its source, sampling procedures are not necessary 
(Negara, 2023). This is because, in general, secondary data in the legal field each has its own unique qualities 
that cannot be replaced. 
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RESULTS/FINDINGS 
The Roman-German legal system is the system used in Indonesia. In Indonesia, it seems to be better 

known as the Civil Law System (Wardhani et al., 2022). Talking about the sources of law in the Roman-German 
legal system or civil law system, the very large role of human-made law (enacted law) or what will hereinafter be 
called statutory law or written law immediately appears (Baini, 2025). The government defines justice as stated in 
Article 6 Paragraph (1) Letter g of the Republic of Indonesia Law Number 12 of 2011 concerning the Formation of 
Legislation, that what is meant by "the principle of justice" is that every Content of Legislation Material must 
reflect proportional justice for every citizen (Chandra et al., 2022).  

This research is a form of control over the legal framework established by the government, ensuring that 
the integrity of justice, as defined by the government, is maintained. One of the control standards used is a 
concept proposed by Montesquieu. Montesquieu stated that good lawmakers should prioritize crime prevention 
over punishment (Thorburn, 2024). However, more broadly, the basic human nature of thinking can also naturally 
and abstractly assess existing laws. This is in line with the eternal legal theory of lex aeterna and lex naturalis, the 
idea of St. Augustine. Lex naturalis according to St. Augustine is the conscious participation of rational humans in 
lex aeterna (Prieto López & Cendejas Bueno, 2023). The basic teachings of lex naturalis can be understood by all 
who are capable of correct thinking, no matter how corrupted they are because God wrote lex naturalis in the 
human heart. Augustine stated that "Divine" wisdom is universal law. Therefore, to understand and appreciate the 
deeper meaning of this "universal law" (Donato, 2023). We must realize that "law" and "order" are two terms that 
are correlated and often synonymous. 

Categorization based on data subjects is carried out when the research involves many individuals who are 
data subjects. This is especially true if these subjects have certain characteristics such as gender, age, education 
level, and so on. Because qualitative research data has many gaps to be categorized, the more categorizations 
there are, the more possible relationships between the data in the study (Bouncken et al., 2025). The research 
data is grouped into four data variables: Primary Preventive Legal Materials, Primary Repressive Legal Materials, 
Secondary Legal Materials, and Legal Subjects. In the case of Legal Subjects, the researcher limits these 
categories based on the identification results of the Primary Preventive Legal Material data collected. 

Filling out the data record sheet begins by assigning a code to each piece of data collected. As a result, 
the researcher has collected 17 pieces of Primary Legal Material for Prevention (codes A1–A17), 9 pieces of 
Primary Legal Material for Punishment (codes B1–B9), 12 pieces of Secondary Legal Material, and 4 pieces of 
Legal Subject. 

Table 1. Primary Preventive Legal Materials 
Source: Secondary data 

 
Table 2. Repressive Primary Legal Materials 

Source: Secondary data 
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Table 3. Secondary Legal Materials 

Source: Secondary data 
 

Table 4. Legal Subjects 

Source: Secondary data 
 

DISCUSSION / ANALYSIS 
This discussion outlines two fundamental aspects of the legal construction related to medical laboratory 

equipment: the proportion of legal subjects in the equipment management chain and the objectives of the legal 
formation inherent in the existing regulatory framework. The perspective used is a norm-based and function-
based analysis, so that each stage in the laboratory equipment life cycle is not only read as a technical 
procedure, but also as an arena for the distribution of legal responsibility, authority, and accountability (Hejnowicz 
& Rudd, 2017). Through this approach, it can be traced how the roles of various legal subjects—laboratory 
management, laboratory personnel, medical device companies, and medical device distributors—are constructed 
proportionally to prevent legal, technical, and ethical risks that can arise from the use of medical devices in 
laboratory services. 

The first stage that must be reviewed is the tool selection process (code C1), which positions the 
laboratory leader as a strategic decision-maker. Within the framework of health laboratory accreditation 
standards, the laboratory leader has full responsibility for ensuring that the selected tool is relevant to the type of 
examination to be performed and meets national and international quality standards (A16) (White et al., 2021). 
The laboratory leader's position at this stage reflects the precautionary principle, which serves as a primary 
preventive measure before the tool is used in clinical services (Vellela & Balamanigandan, 2024). Inappropriate 
selection can result in serious consequences such as inaccurate test results, a domino effect on patient 
diagnoses, and even potential medical disputes. Therefore, the technical and managerial knowledge of the 
laboratory leader is a key element underscored by existing legal policies. 
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At the procurement stage (code C2), there is a proportional division of responsibilities among three main 
legal entities: medical device companies, medical device distributors, and laboratory managers as end users. 
Medical device companies are responsible for producing devices according to quality standards through 
mandatory certification and testing (A12), while medical device distributors are responsible for distributing devices 
through mechanisms that comply with Good Medical Device Distribution Practices (A8; A9; A13). Laboratory 
managers, on the other hand, must ensure that the procurement process follows objective, transparent 
procedures, and meets specifications (A16). Continuity between these three parties is a legal mechanism 
designed to prevent the entry of illegal or inappropriate devices, ensuring that the entire procurement system 
operates within a framework of integrity and accountability. This process also reflects the principle of integrated 
governance, where each actor has complementary legal functions (Tan et al., 2022). 

The next stage includes installation (C3), handling (C5), and transportation (C6), which are primarily the 
domain of medical device companies and distributors. Medical device companies are required to ensure that 
devices are manufactured and packaged according to standards to prevent damage during the logistics 
process (A12). Distributors are required to adhere to strict distribution protocols to ensure the devices remain 
safe and undamaged during transit (A9). The complexity of laboratory equipment systems, which consist of 
various sensitive components, makes this stage extremely critical. Even the slightest negligence at this stage 
can lead to a decline in the quality of the equipment or damage that is not always immediately visible but can 
significantly impact the accuracy of the examination. Here, legal norms demonstrate their preventive nature, 
namely by establishing obligations and technical procedures to ensure the integrity of the equipment before 
use (Zebarjad, 2024). 

The testing phase (C4) demonstrates more intensive collaboration between legal entities, particularly 
between laboratory leaders, medical device companies, and competent laboratory personnel. Laboratory leaders 
are obligated to ensure that testing and calibration are conducted regularly in accordance with technical 
standards (A11; A16). Medical device companies are required to provide quality assurance in the form of test 
reports for the equipment prior to distribution (A12). Meanwhile, competent laboratory personnel are tasked with 
conducting initial verification and validation upon the equipment's arrival at the laboratory to ensure its safety and 
accuracy when used for clinical specimen examination (A16). The involvement of these three parties 
demonstrates the law's emphasis on the principle of shared responsibility, namely the division of responsibilities 
based on the competence, authority, and technical functions of each party (Monteil et al., 2022). 

The storage phase (C7) involves all legal entities simultaneously. During the distribution process, medical 
device companies (A12) and medical device distributors (A8; A9) must ensure that the devices are stored 
according to stability and safety standards. Once the devices are in the laboratory, this responsibility shifts to the 
laboratory manager and competent laboratory personnel (A15; A17). Proper storage, including temperature and 
humidity control, is a determining factor in extending the device's useful life and ensuring it continues to function 
according to specifications. Therefore, this phase reflects the principle of sustainability of function in legal 
instruments while preventing material and medical losses (Mang et al., 2023). The use phase (C8) is the most 
critical phase because it directly relates to patient safety. At this stage, competent and authorized laboratory 
personnel have primary responsibility as equipment operators (A10; A15; A16). The law requires that operators 
be professionally registered and licensed to practice to ensure that equipment is used by individuals with genuine 
technical skills (Haas, 2008). Laboratory management oversees this process to ensure that equipment is not 
used by incompetent parties (A16). Medical device companies also remain responsible by providing complete 
and safe instructions for use (A12). Because the use phase is directly related to patient care, negligence at this 
stage not only impacts the quality of test results but can also trigger medical disputes, both criminal and civil. 
Legal policy at this stage is closely aligned with the principle of non-maleficence, namely the moral and legal 
obligation to avoid causing harm (Bifarin & Stonehouse, 2022). 

The maintenance stage (C9) demonstrates the concept of dual control between the medical device 
company or distributor and laboratory personnel. Companies and distributors are required to provide after-sales 
services in the form of periodic maintenance, typically performed by authorized company technicians (A9; A12). 
However, competent laboratory personnel are authorized to perform basic maintenance and report any 
indications of damage (A15). This legal mechanism aims to maintain equipment in optimal condition and prevent 
damage that could interfere with test results or threaten patient safety (Ramanathan, 2014). At this point, the law 
plays a role as a quality control through a multi-layered maintenance system. The equipment retirement phase 
(C10) falls entirely within the authority of laboratory management. Based on the accreditation survey instrument 
(A17), laboratory management must establish procedures for discontinuing equipment that is no longer suitable 
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for use, damaged, or has exceeded its recommended service life (A12). The primary objective of this phase is to 
avoid the risk of equipment use that could compromise patient safety or produce inaccurate laboratory data. The 
decision to retire equipment embodies the principle of advanced precaution, which is the legal obligation to 
assess risks and take preventative measures even before potential damage occurs (Festa, 2025). 

The overall analysis of the ten-stage process in managing medical laboratory equipment according to 
ISO 15189:2022 shows that the proportion of legal subjects has been arranged with a clear balance. Each 
legal subject performs the necessary functions to maintain equipment quality, ensure patient safety, and 
prevent legal disputes. This proportion also aligns with the principle of justice as defined in St. Augustine's 
legal theory, namely that justice is achieved when each party carries out its roles and obligations correctly and 
proportionally (Nicolaides, 2024). Thus, the current legal framework has been able to provide an adequate 
normative foundation for the operation of a safe, high-quality, and accountable medical laboratory. The 
purpose of establishing laws in the governance of medical laboratory equipment cannot be separated from the 
fundamental nature of law itself as an instrument of social regulation tasked with creating order, justice, and 
certainty (Campbell, 2024). In the context of medical laboratory equipment, legal formation is directed at 
regulating the behavior of legal subjects in both preventive and repressive ways so that patient safety, health 
worker security, and service quality can be guaranteed. This discussion outlines three dimensions: preventive 
objectives, repressive objectives, and the contribution of secondary legal materials in creating an interpretive 
space that allows the law to develop adaptively. The entire analysis is guided by using the principle of justice 
as theorized by St. Augustine (Augustine, 426) and the principle of prevention proposed by Montesquieu 
(Montesquieu, 1748) as a lens of legal philosophy (Parise, 2021). 

Conceptually, preventive law exists to prevent violations, damage, or disputes before they actually occur 
(de Sadeleer, 2021). Based on the legal data collected, preventive legal materials regarding medical devices are 
structured from the highest level, namely the 1945 Constitution, then down to the Health Law, and then to 
government regulations, ministerial regulations, and national accreditation standards. This hierarchy 
demonstrates a pattern of legal formation that is not only systematic but also adheres to strong principles of 
legality and legal certainty. At this level, the 1945 Constitution serves as a source of fundamental norms that 
provide the basis for fulfilling the right to health and providing quality health services, while the Health Law 
outlines the operational principles that must be followed by all health facilities (Nampewo et al., 2022). Subsidiary 
regulations, such as the Minister of Health Regulation and laboratory accreditation standards, further detail 
technical governance. Mandatory medical laboratory accreditation standards serve as a continuous quality control 
mechanism, ensuring that all healthcare facilities adhere to high technical standards, including equipment 
management. At this point, the law functions not as a punitive tool, but as a regulatory instrument that plays a role 
in preventing systemic risks, ranging from equipment errors and inaccurate test results to potential medical 
disputes that may arise from equipment damage or malfunction (Munoz et al., 2015). 

The preventive function of law also creates a standardized ecosystem for the governance of medical 
laboratory equipment. International standards, including ISO 15189:2022 on medical laboratory competence, 
ensure alignment between national practices and global standards. The establishment of prevention-oriented 
laws is also consistent with St. Augustine's principle of justice, which states that justice is created when each 
party acts according to its moral obligations and roles within a proper order (Karapetian, 2023). In this context, 
preventing errors from occurring in the first place is a form of substantive justice because it minimizes the risk of 
harm to patients, healthcare workers, and healthcare institutions. In contrast to preventive objectives, repressive 
objectives involve legal intervention after a violation or dispute has occurred (Bsisu & Murdie, 2022). However, 
based on available data, Indonesia currently lacks a repressive law specifically designed to address medical 
disputes related to laboratory equipment. There is no law specifically regulating the mechanism for handling 
medical disputes, so researchers can only refer to general articles in the Criminal Code (KUHP) and the Civil 
Code (KUHPerdata). The use of these two general legal codes demonstrates the general application of the 
Indonesian legal system, where general provisions can be applied to specific cases when there is no specific law 
(Hacker et al., 2023). 

However, these articles cannot be applied directly. In Indonesia's legal evidentiary system, a judge can 
only issue a verdict based on at least two valid pieces of evidence. In medical disputes, this evidentiary process 
becomes more complex because most people do not fully understand medical procedures and the inherent risks 
of medical procedures. Medical risks are defined in Government Regulation Number 28 of 2024 as events that 
can occur naturally in healthcare practices and have the potential to cause negative impacts, but are not always 
the result of negligence (zerbo et al., 2020). Therefore, before criminal or civil provisions are implemented, a 
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special investigation through a professional ethics hearing is required. The professional ethics council will assess 
whether the actions of medical and healthcare personnel comply with professional standards, codes of ethics, 
and service standards (Tarzian et al., 2015). The results of this investigation produce recommendations that 
serve as important evidence for judges in determining whether a violation of the law has occurred. If the ethical 
recommendations conclude that there was negligence or noncompliance, only then can the provisions of the 
Criminal Code or Civil Code be enforced. 

This repressive legal construction reflects the government's efforts to maintain a balance between patient 
rights and the protection of medical personnel. According to St. Augustine's principle of justice, a law is 
considered just if it does not deprive others of their rights and does not burden those practicing their profession 
beyond reasonable limits (Chroust, 2017). This repressive approach, which places professional ethics hearings 
as an initial filter, is a crucial mechanism to ensure that punishment is truly based on the violation, not on the 
inherent medical risks of healthcare (Phalen, 2017). This analysis demonstrates that the repressive legal 
structure established by the government aligns with the principles of justice. The government focuses not only on 
patient protection but also recognizes the rights and objective circumstances faced by medical personnel 
(Cardenas et al., 2021). This alignment ultimately enhances professionalism and prudence in medical laboratory 
service providers. 

Secondary legal materials play a crucial role as a tool for interpreting and expanding the meaning of 
primary law. In this study, secondary legal materials, including classical and contemporary legal theories, 
criminological literature, and international standards such as ISO 15189:2022, serve as analytical instruments 
that enable a deeper understanding of the formation of national law (Joseph et al., 2025). Legal experts and 
academics provide a conceptual framework that helps examine whether legal formation complies with the basic 
principles of justice, legal certainty, and proportionality (Carlsson, 2025). International standards also play a 
crucial role in the Indonesian legal system, given that Indonesia adheres to a civil law system that emphasizes 
codification but still requires analytical references in interpretation. Through international standards, health 
professionals can provide technical input to the government in formulating technical regulations, ensuring that 
national law keeps pace with technological developments and global practices (Masum et al., 2013). Secondary 
legal materials also assist law enforcement officials in handling complex legal issues, particularly those related to 
technology and medical devices (Sharma & Sony A.L., 2021). A thorough understanding of the literature enables 
judges, prosecutors, and investigators to make rational, fair, and contextually appropriate legal decisions. 

More broadly, the analysis shows that secondary legal materials enrich legal practice by providing a 
broader theoretical perspective. This function is consistent with Montesquieu's view that good lawmakers must 
understand the character of their society as well as the basic principles of universal justice (Petersen, 2023). 
Thus, secondary legal materials serve not only as a supplement but also as an intellectual foundation for adaptive 
legal formation. Based on an analysis of preventive and repressive aspects, it is clear that the government has 
established a proportional legal framework in terms of both quantity and quality. A strong preventive structure 
aligns with Montesquieu's idea that good lawmakers should prioritize crime prevention over punishment (Kury & 
Redo, 2021). Furthermore, a careful repressive mechanism based on ethical review ensures that the law does 
not apply arbitrarily to medical personnel. Thus, the overall legal framework established aligns with the principles 
of justice and St. Augustine's legal theory, which places order and proportionality at the heart of justice 
(Vujadinović & Zaharijević, 2024). 

In a global context, the governance of medical laboratory equipment is not merely a technical and legal 
issue, but is also linked to the dynamics of international health, the globalization of quality standards, and the 
distribution of power in the medical technology economy (Adekoya et al., 2025). A comprehensive analysis of the 
ten stages of the medical laboratory equipment management process according to ISO 15189:2022 shows that 
the proportion of legal subjects in Indonesia has been clearly balanced. However, this equality needs to be 
interpreted within the broader context of global competition for health standardization, patient safety, and 
scientific legitimacy. Developed countries such as Germany, Japan, the United States, and South Korea have 
long considered medical laboratories a strategic infrastructure, particularly after the COVID-19 pandemic 
triggered major changes in the global health system (Jakovljevic et al., 2021). Under these conditions, the 
formation of national laws regarding laboratory equipment cannot stand alone; they must be connected, aligned, 
and able to negotiate with global standards, health technology trade regimes, and demands for international 
transparency and accountability. 

The principle of justice, as defined by St. Augustine, finds relevance in these global relations: justice is 
achieved when each party plays its role properly and proportionally. At the global level, "each party" includes not 
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only individuals or national institutions, but also international health organizations such as the WHO, global 
accreditation bodies, multinational medical device manufacturers, and international donor agencies (Nasrullah & 
Rahim, 2014). As medical laboratory equipment becomes a strategic commodity, justice not only means the 
division of roles within a country, but also the ability of developing countries like Indonesia to access high-quality 
equipment, the latest diagnostic technology, and the transfer of knowledge under conditions that are not 
detrimental. The goal of establishing laws governing medical laboratory equipment also aligns with changes in 
global health geopolitics. Since 2020, the WHO has emphasized that countries must strengthen internal 
regulations to participate equally in the global laboratory network (Davies & Wenham, 2020). International 
standards such as ISO 15189:2022 have become a "common language" that enables interoperability of 
laboratory results across countries, particularly in the case of transboundary infectious diseases. In other words, 
national laws function not only as internal regulatory tools but also as tools for global health diplomacy. Campbell 
(2024), in his analysis of global health governance, refers to law as an instrument of harmonization, a tool for 
aligning national practices with international norms without compromising national sovereignty (Campbell, 2024).  

The preventive objective in establishing medical laboratory laws is becoming increasingly important as the 
world enters an era of “high-risk technology.” Modern laboratory equipment such as real-time PCR, next-
generation genetic sequencers, and AI-powered automation devices require legal governance that not only 
prevents operational accidents but also prevents biotechnological risks, algorithmic errors, and the misuse of 
genetic data (Badiger et al., 2025). Developed countries are now developing anticipatory regulation legal 
models—regulations that not only regulate current events but also anticipate future risks. Indonesia, through its 
established preventive structure, is strategically positioned to adopt a similar approach, particularly as ISO 
15189:2022 itself is designed to adapt to developments in diagnostic technology (Ahern, 2025). In Indonesia's 
legal hierarchy, the 1945 Constitution is the fundamental source of norms governing the right to health. However, 
in a global context, this principle is also aligned with the International Covenant on Economic, Social, and Cultural 
Rights (ICESCR), which obligates states to meet the highest attainable health standards (Ssenyonjo, 2017). 
Therefore, when Indonesia establishes a preventive system for managing medical laboratory equipment through 
the Health Law, government regulations, ministerial regulations, and accreditation standards, the state is fulfilling 
its legally binding international obligations. A state that fails to provide safe diagnostic devices may be deemed to 
be violating its citizens' right to health under global human rights standards (Lemmens & Telfer, 2012). 

The global context also shows that laboratory accreditation standards are no longer merely technical but 
are part of the global health security architecture (Lal, 2025). Countries with standardized laboratories have a 
stronger bargaining position in international health cooperation. Conversely, countries with weak laboratory 
systems tend to rely on donor countries and are vulnerable to diagnostic dependency (Szalavitz et al., 2021). 
Therefore, Indonesia's preventive law regulating laboratory equipment aims not only to prevent medical errors but 
also to strengthen national health sovereignty within the global system. In this complex global landscape, the 
preventive function of law is indeed aligned with St. Augustine's principle of justice: prevention is a form of 
substantive justice. However, this justice also has a geopolitical dimension—namely, the state's ability to protect 
its citizens from the risks of imported technology (Gudalov, 2024). Many developing countries have been victims 
of the dumping of used medical devices, lax regulations, and aggressive marketing practices of the global 
medical device industry. By strengthening the preventive function of law and ensuring that all laboratory 
equipment complies with international standards, Indonesia prevents the entry of substandard equipment that 
could endanger patient safety (Putri et al., 2024). 

In contrast to its preventive objectives, the repressive objectives of the Indonesian legal system still face 
challenges at the global level (Faisal et al., 2024). The absence of specific laws regarding medical disputes 
involving laboratory devices reflects a regulatory gap compared to countries such as Australia, Germany, and 
Canada, which have comprehensive medical device litigation systems (Mulla & Patel, 2025). In the global legal 
system, litigation regarding medical devices has become a crucial mechanism for ensuring the accountability of 
manufacturers, distributors, and healthcare facilities. Indonesia still relies on the Criminal Code and Civil Code, 
which are of general application. Globally, this indicates that Indonesia is still in the transition phase toward a 
specialized health law regime, characteristic of high-income countries (Wenham et al., 2022). The complexity of 
proving medical disputes in Indonesia reflects a global phenomenon called asymmetric information, which is an 
imbalance in understanding between medical professionals and patients (Maiti et al., 2023). Developed countries 
address this through health technology assessment mechanisms, specialized expert panels, and medical courts 
(Drummond et al., 2022). In Indonesia, professional ethics hearings serve as an initial filter before criminal or civil 
provisions are applied. While these mechanisms work well, in a global context, Indonesia still needs to strengthen 
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its repressive regulations to handle cases involving advanced diagnostic technology, particularly AI-based 
devices that are difficult to explain technically to the courts. 

Indonesia's cautious, repressive approach aligns with a global trend known as just culture—an approach 
that does not punish healthcare workers for systemic errors but emphasizes continuous learning and 
improvement (van Baarle et al., 2022). This principle, adopted in the UK, Australia, and Canada, aligns closely 
with St. Augustine's principle of justice, which rejects arbitrary punishment (Cragg, 2003). In a global context, 
Indonesia's efforts to balance patient rights with the protection of healthcare workers are not only legally sound 
but also internationally ethical. At the global level, secondary legal materials are increasingly playing a strategic 
role as sources of legitimacy and regulatory adaptation. ISO 15189:2022, for example, is not simply a technical 
document, but an international consensus on what constitutes correct, legitimate, and safe practice. By 
incorporating international standards into national legal analysis, Indonesia not only improves regulatory quality 
but also positions itself in the global laboratory technology market (Bartley, 2010). Countries that adhere to ISO 
15189 are generally viewed as more credible in international research collaboration, health data exchange, and 
participation in global laboratory networks. 

Secondary legal materials such as legal theory, medical technology literature, and contemporary 
criminology studies enable law enforcement officials to understand the complexities of legal events involving high 
technology. In the context of globalization, law enforcement officials need more than just a basic understanding of 
the law; they must also understand biotechnology, AI, genomics, and international standard principles. Developed 
countries have developed interdisciplinary legal training to bridge this gap (Dai, 2025). Indonesia needs to move 
in the same direction if it wants to remain relevant in the increasingly complex international health ecosystem. If 
we examine Indonesia's overall legal framework through the lens of global health geopolitics, it is clear that a 
strong preventive structure and a cautious repressive structure create proportionate governance. This aligns with 
Montesquieu's principle that good lawmakers should prioritize prevention over punishment (Vassiliou, 2024). 
However, in a global context, prevention encompasses not only operational errors but also technological 
dependency, the weakening of health sovereignty, and global inequalities in access to quality medical devices 
(Eberwein & Badie, 2006). Thus, Indonesia's legal framework for the governance of medical laboratory equipment 
not only fulfills the principle of justice internally but also strengthens Indonesia's position within the global health 
system. St. Augustine's principle of justice, which emphasizes order and proportionality, finds its articulation not 
only in relations between national legal subjects but also in Indonesia's relations with the international community 
(Boas, 2012). A country capable of regulating advanced technology fairly and proportionally is a country capable 
of maintaining its legal dignity and health sovereignty amidst increasingly intense globalization. 

 
CONCLUSION 

Based on the results of the data analysis that has been carried out, it can be concluded that the legal 
framework in Indonesia related to equipment technology in medical laboratories when viewed from the aspects of 
legal subjects and legal formation aspects, has sufficiently described the principles contained in the definition of 
justice according to experts, the legal theory of lex aeterna lex naturalis and the concept of legal formation 
according to Montesquieu. However, because this research is a normative research that only uses secondary 
data, it is necessary to conduct further research using primary data, to assess the implementation of the legal 
framework so that a more representative picture is obtained. 
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