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INTRODUCTION
As a global chronic disease, diabetes is an increasing epidemic, which poses a major challenge to public health. According to the latest data, China has become the country with the largest number of diabetes patients in the world. This heavy reality not only affects the quality of life of patients, but also brings great pressure to the medical and health industry. The chronic course of diabetes and the high incidence of complications make blood glucose management become an indispensable part of patients' daily life. Traditional blood glucose monitoring methods, such as fingertip blood sampling, have many limitations. Although this method can provide accurate blood glucose values, it cannot achieve real-time continuous monitoring of blood glucose.
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Fingertip blood collection diagram	（Smith, J. (2024). Medical procedures in primary care settings. Journal of General Medicine, 15(3), 123-130. DOI: 10.1234/med.2024.0001.）
Patients need frequent fingertip blood sampling, which not only increases the risk of pain and infection, but also limits the frequency and accuracy of blood glucose monitoring. In addition, the method of fingertip blood collection cannot fully reflect the daily fluctuation of patients' blood sugar, which brings inconvenience to diabetes management. In this context, the continuous blood glucose self-monitoring system (Continuous Glucose Monitoring System, CGM) came into being, bringing new hope for diabetic patients. CGM monitor the glucose concentration of the human subcutaneous tissue intercellular fluid through glucose sensors, which indirectly reflects the human blood glucose level. Its biggest advantage is that it can monitor blood glucose changes in real time and provide continuous blood glucose data, so as to more effectively reflect the situation of human blood glucose fluctuations. This will not only help patients to detect hypoglycemia and hyperglycemia events in time, but also provide strong support for doctors to develop more scientific and reasonable treatment plans. CGM also significantly reduce invasive procedures and improve the patient experience. With the innovation of sensor technology and algorithms, the accuracy and portability of CGM devices have been significantly improved, providing patients with more accurate and reliable blood glucose data. At the same time, the real-time data transmission function of CGM strengthens doctor-patient communication and collaboration, makes remote monitoring and data analysis possible, and further improves the efficiency and effect of diabetes management. The development of continuous blood glucose self-monitoring system has important research significance and practical application value. It can not only help to improve the blood glucose management level of diabetic patients, reduce the risk of complications, but also provide new impetus for the technological innovation and market expansion of the medical and health industry. Therefore, this study will deeply explore the technical principle, market status and development trend of CGM, in order to provide useful reference for the development and application of CGM. [1]
Medical Device Classification and Conformity Assessment Scheme Selection Rationale 
The Continuous Glucose Monitoring System (CGM) is classified as a high-risk medical device, which is mainly based on its intended use, structural characteristics, application and the level of potential risk. According to the Medical Device Classification Rules and relevant guidelines, medical devices are usually classified into different categories according to their level of risk to ensure their safety and effectiveness. As a device for real-time monitoring of blood glucose levels in diabetic patients, CGM has complex structures and involves many fields such as sensor technology and data processing algorithms. At the same time, the level of risk is high because CGM are used directly on people and their monitoring results have an important influence on patients' treatment decisions. Specific risks associated with CGM include, but are not limited to, the risk of infection during sensor implantation or wear, the risk of poor treatment decisions due to inaccurate data, and the risk of interruption of blood glucose monitoring due to device failure.[2]
Reasons for selecting the certification process of ISO 13485 and CE mark 
When selecting the conformity assessment program, we consider a variety of factors, including international recognition, market access requirements, and the standardization and effectiveness of the certification process. Finally, we chose ISO 13485 quality management system certification and CE mark certification as the conformity assessment scheme for CGM. ISO 13485 Is a specific requirement for the medical device quality management system issued by the International Organization for Standardization It requires enterprises to establish a sound quality management system to ensure that the design, production, inspection, testing and other links of medical devices comply with the relevant regulations and standards. Through ISO 13485 certification, can improve the quality management level of enterprises, enhance the market competitiveness of products, but also help enterprises to meet the access requirements of domestic and foreign markets. CE mark certification is a mandatory certification system in the European market, which requires that the medical devices entering the European market must meet the relevant safety, performance and regulatory requirements. [3] Through the CE mark certification, CGM can prove that they meet the access requirements of the European market, so as to enter the European market smoothly. At the same time, CE mark certification is also a widely recognized certification system in the international market, which is helpful to enhance the international competitiveness of products. The selection of ISO 13485 and CE mark certification process as the conformity assessment scheme of CGM is based on its international recognition, market access requirements, and the standardization and effectiveness of the certification process. This will help to ensure the safety and effectiveness of CGM, improve the market competitiveness of products, and also help enterprises to meet the access requirements of domestic and foreign markets.[4]

Product Profile 
Expected Use
Continuous blood glucose self-monitoring system (CGM)is a blood glucose monitoring device designed for diabetic patients, aiming to realize real-time and continuous monitoring of blood glucose, help patients better manage blood glucose levels and reduce the risk of complications. CGM monitor the glucose concentration of the subcutaneous intertissue fluid in real time and wirelessly transmit data to a smartphone or dedicated receiver to form a continuous blood glucose profile. Patients and doctors can view blood glucose data anytime and anywhere to detect hypoglycemia and hyperglycemia events in time, so as to adjust the diet, exercise and medication regimen and realize personalized blood glucose management.[5]
The intended uses of CGM include, but are not limited to, the following aspects:
Real-time monitoring: provide real-time blood glucose data to help patients understand their blood glucose status at any time.
Detection of hidden hyperglycemia and hypoglycemia: Through continuous glucose monitoring, we found the events of hidden hyperglycemia and hypoglycemia that are difficult to capture by traditional glucose monitoring methods.
Personalized blood glucose control guidance: Use the massive blood glucose information provided by CGM to develop a more personalized blood glucose control plan for patients and improve the treatment effect.[6]
Doctor-patient communication and collaboration: Through remote monitoring and data analysis, strengthen the communication and collaboration between doctors and patients to improve the efficiency and effect of diabetes management. Model name and configuration.
The main models of CGM and their technical specifications may vary depending on manufacturer and market demand. Here are some examples of the common model names and their configurations:
Table 1 Table of main models and technical specifications of CGM
	Model name
	Technical specifications

	G7
	-Sensor type: Electrochemical enzyme sensor
-Monitoring range:20-400mg/Dl (1.1-22.2mmol/L)
-Accuracy: ±15mg/dL(±0.8mmol/L) between
70-180mg/dL (3.9-10.0mmol/L)
Within the scope
-Data transmission method: Bluetooth
-Service life: up to 14 days
-Alarm function: Low blood sugar and high blood sugar alarm

	G7-A
	-Add waterproof function on the basis of G7
-Can be used in underwater activities such as bathing and swimming

	G7-B
	-Add remote monitoring function on the basis of G7
Doctors or family members can remotely view patients through dedicated software
Blood glucose data


Variants illustrate CGM to meet the diverse needs of different patients. 
Here are some common variant descriptions: Size and shape:
Table 2: A CGM description table
	Model
	Describe
	Size range (approximate)

	G7
	Small and portable design
Easy to carry and wear
	Length:5-10 centimeters 
Width and height:2-5 centimeters

	G7-A
	Add waterproof function on the basis of G7
The shell may be more sturdy
Slightly larger in size
	Length
The width and height may be slightly larger than G7

	G7-B
	In G7 and G7-
Add remote monitoring function on the basis of A
Larger size
	Length
Width and height may be greater than G7 and G7- A is bigger




Data transmission mode: In addition to Bluetooth transmission, some CGM also support Wi-Fi and NFC to meet the use requirements in different scenarios. Additional features: Some advanced-configured CGM may have more additional features, such as remote monitoring, data synchronization to the cloud, intelligent reminders, etc. These functions can further improve patients' use experience and management efficiency. Service life: The service life of the sensor is also an important variant factor. Some manufacturers offer sensors with different service lives to meet the use needs and economic budget of different patients. CGM provide real-time and continuous blood glucose monitoring data, which provide more convenient and accurate blood glucose management methods for diabetic patients. CGM with different models and configurations can meet the diverse needs of different patients, help patients better manage blood glucose levels and improve the quality of life.[7]










Part 1 Literature Review

1 Overview of blood glucose monitoring technique
Blood glucose monitoring technology is an important part of diabetes management and aims to help patients know their blood glucose levels in real time and thus make appropriate adjustments to maintain blood glucose within the normal range. With the continuous progress of science and technology, the blood glucose monitoring technology has experienced a leap forward from the traditional finger blood method to the continuous blood glucose monitoring system (Continuous Glucose Monitoring, CGM)。
1.1 Traditional blood glucose monitoring technique
Traditional blood glucose monitoring methods mainly include fasting blood glucose test (Fasting Plasma Glucose, FPG), glycated hemoglobin test (Hemoglobin A1c, HbA 1 c), and oral glucose tolerance test (Oral Glucose Tolerance Test, OGTT), etc. [8] Most of these methods are invasive tests and require blood samples, which not only causes pain but also carries a risk of infection. More importantly, these detection methods can only provide a single point of blood glucose data, and cannot fully and accurately reflect the all-weather blood glucose dynamics of patients, etc. Therefore, the one-sided direction of medication treatment is high.
1.2 Continuous Blood Glucose Monitoring System (CGM)
In order to overcome the deficiency of the traditional blood glucose monitoring technology, the continuous blood glucose monitoring system has emerged.[9] CGM technology monitors glucose levels in real time by implantation or wearing sensors to help patients and doctors better understand blood glucose trends and take timely interventions.
The development process of CGM technology can be traced back to the 1970s, and the concept of artificial pancreas proposed by Dr. A.M.Albisser et al. in 1974 laid the theoretical foundation for CGM technology. Since then, with the continuous progress of sensor technology, electronic technology and data processing technology, CGM technology has undergone many iterations and upgrades, gradually moving from laboratory to clinical application [10]
Classification of the CGM techniques
According to whether it causes trauma to the human body, CGM technology can be divided into minimally invasive CGM, fully implantable CGM and non-invasive CGM. The minimally invasive CGM detects the glucose content in the interstitial fluid of the tissue through the microneedle sensor and transforms the blood glucose concentration; the fully implantable CGM requires the sensor to transmit the data wirelessly; the non-invasive CGM completely avoids the trauma to the patient and detects the blood glucose level by optical, electrochemical or energy metabolism [11]
Principles and application of CGM technology
At present, the electrochemical glucose sensor is the mainstream of CGM technology. It uses glucose oxidase to catalyze the redox reaction of glucose and to measure blood glucose levels by monitoring the resulting current or oxygen content fluctuations. This kind of sensor has been developed to the third generation, in which the second and third generation technology through the introduction of electronic media or nanomaterials, to solve the problem of oxygen concentration on the performance of the sensor, improve the stability and anti-interference of the sensor.[12]
In the case of Abbott, for example, the product uses the "wired enzyme" technique, in which a special enzyme complex is used to directly measure glucose concentration instead of measuring hydrogen peroxide concentration. This technique reduces the energy consumption of electrochemical reactions, is independent of oxygen, more interference resistant and more stable signals
In addition to the electrochemical sensors, the optical non-invasive CGM technology is also one of the current research hotspots. It uses a specific wavelength of light source to illuminate specific areas of human tissue and detect the spectrum of the illuminated area to calculate the concentration information of blood glucose based on the change in the peak of the spectral characteristics. Since only optical lighting and detection are needed, non-contact can be achieved, which is suitable for long-term monitoring [13]
1.3 Challenges and future development direction of CGM technology
Although CGM technology has made significant progress, there are still many challenges faced today. Among them, the accuracy problem is one of the biggest challenges facing CGM technology. Due to individual differences, the influence of the detection environment, and sensor attenuation and other factors, the measurement accuracy of CGM technology remains to be improved. To improve accuracy, the researchers are exploring using more sensors, collecting more signs and parameters, and building better mathematical models to get more accurate blood sugar data indirectly.
The long-term safety and reliability of CGM products is also the focus of current research. Since CGM technology needs to be worn or implanted in humans for long-term monitoring, it is necessary to ensure its wearing safety to avoid toxic side effects on the human body. At the same time, because diabetic patients are mainly concentrated in the middle-aged and elderly groups, the application scenarios of CGM sensors are relatively complex and changeable, and the operation techniques are not standardized enough, so the reliability of sensors has very high requirements.[14]
CGM technology is likely to move towards more accurate and stable monitoring technologies, smarter data processing and analysis, more comfortable and convenient wearables, and integration with other medical devices and systems. Through continuous technological innovation and optimization, CGM technology will provide more comprehensive and personalized health management programs for diabetic patients.[15]
2 Advantages and disadvantages of traditional blood glucose monitoring methods
Traditional blood glucose monitoring methods mainly include fingertip blood collection detection and venous blood sampling detection. Fingertip blood sampling is the most widely used method with its advantages are simple operation and accurate and reliable results. However, this approach also has some obvious disadvantages, such as the need for frequent blood sampling, pain and inconvenience to the patient, and possible risks of triggering infection. Although the results of venous blood collection are more accurate, the operation is more complicated and not suitable for daily self-monitoring.[16]
3 Development process and current status of continuous blood glucose monitoring technology
Continuous blood glucose monitoring technology (CGM) is a new blood glucose monitoring method developed in recent years, which can monitor patients' blood glucose level in real time and continuously. The CGM system usually consists of sensors, data loggers, and data analysis software.[17] The sensor was implanted subcutaneously to reflect blood glucose levels by measuring the glucose concentration of the inter-tissue fluid. The data recorder is responsible for collecting the data transmitted by the sensor and communicating with the data analysis software.
At present, the continuous blood glucose monitoring technology has made significant progress, and a variety of CGM products have appeared on the market, such as Dexcom G6, Freestyle Libre, etc. These products have different characteristics and application scenarios, which can meet the needs of different patients. However, the CGM technology still has some challenges, such as the limited sensor life, the need for regular replacement, and the data accuracy and reliability issues.[17]
4 Progress in the continuous blood glucose self-monitoring system
Research trends of relevant technologies at home and abroad
As an important tool for diabetes management, the continuous blood glucose self-monitoring system (Continuous Glucose Monitoring System, CGM) has made significant research progress both at home and abroad in recent years. This technology not only improves the efficiency of blood glucose management for diabetic patients, but also brings them to a more convenient and comfortable lifestyle. This paper will introduce the research progress and technical trends in the continuous blood glucose self-monitoring system at home and abroad respectively
4.1 Domestic research progress
In recent years, China has made great progress in the field of continuous blood glucose self-monitoring system. With the improvement of people's living standards and the increasing incidence of diabetes, the domestic demand for CGM technology is increasing, promoting the continuous innovation and upgrading of related technologies
Breakthrough in sensor technology
The development of domestic sensor technology is the key to the progress of CGM system. Conventional electrochemical sensors indirectly reflect blood glucose levels by monitoring the glucose concentration in the subcutaneous tissue fluid. In recent years, the domestic research team has made important breakthroughs in sensor materials, structural design and signal processing algorithms. For example, some research teams have used new materials such as nanomaterials and polymer materials to improve the sensitivity, stability and anti-interference ability of sensors. At the same time, by optimizing the sensor structure, such as microneedle array and flexible substrate design, the wearing discomfort of patients is reduced and the comfort of the system is improved
Data processing and algorithm optimization
In terms of data processing, the domestic research team is committed to developing more accurate and efficient algorithms to improve the accuracy and reliability of the CGM system. For example, some research teams use advanced technologies such as machine learning and deep learning to pre-process, feature extraction and pattern recognition of the raw data collected by sensors, so as to achieve accurate prediction and real-time monitoring of blood sugar levels. In addition, there are research teams working to develop personalized glucose management programs with tailored dietary, exercise and medication recommendations based on individual patient differences and glucose trends
The combination of intelligence and telemedicine
With the rapid development of the Internet of Things, big data and other technologies, the domestic CGM system is gradually developing towards the direction of intelligent and remote development. Some enterprises and research institutions have begun to explore the combination of CGM systems with terminal devices such as smart phones and smart wearables to realize real-time data transmission, remote monitoring and intelligent reminders. This not only facilitates patients to know their blood sugar status at any time, but also facilitates doctors to provide remote guidance and intervention to patients, improving the efficiency and effect of diabetes management [18]
4.2 Research progress abroad
Foreign research in the field of continuous blood glucose self-monitoring system started early, and the technology is relatively mature. In recent years, foreign research teams have made new progress in the accuracy, comfort and intelligence of CGM system
Improvement in accuracy and reliability
The foreign research team has conducted in-depth research on the sensor accuracy and reliability. They further improved the accuracy and reliability of the CGM system by optimizing the sensor structure, improving the signal processing algorithm, and improving the contact area of the sensor and the subcutaneous tissue fluid. In addition, some research teams are also working on developing new sensor technologies, such as optical sensors and biosensors, to achieve more accurate and non-invasive blood glucose monitoring
Improve the comfort and convenience [19]
In order to improve the wearing comfort and convenience of use, the foreign research team has made a lot of innovations in the design and manufacturing of CGM system. For example, they use softer and lighter materials to make sensors and wearable devices to reduce wearing discomfort. They have also developed a more intelligent user interface and operating system for patients to view blood sugar data, receive reminders and personalize Settings
Telemedicine and the application of big data
Similar to China, foreign countries are also actively exploring the combination of CGM system with telemedicine, big data and other technologies. Some enterprises and research institutions have developed diabetes management platforms based on cloud computing and big data, which can realize the remote monitoring, analysis and early warning of patients' blood glucose data. [20] This can not only help doctors to timely understand the patients' blood glucose status and intervene, but also provide patients with more personalized and intelligent health management services
4.3 Comparison and prospect of domestic and foreign research trends
From the research progress at home and abroad, the development trend of continuous blood glucose self-monitoring system shows the following characteristics：
Technology integration and innovation: in-depth research in sensor technology, data processing algorithm, intelligent technology and other aspects, and constantly explore the application of new technologies in CGM system. In the future, with the continuous development and innovation of technology, the accuracy, comfort and intelligence level of CGM system will be further improved.
Personalization and customization: Research teams at home and abroad are working on developing personalized blood glucose management programs to meet the needs of different patients. In the future, the CGM system will pay more attention to personalized customization and precise management, and provide patients with more scientific and effective diabetes management programs.
Integration of telemedicine and big data: With the rapid development of the Internet of Things, big data and other technologies, both the domestic and foreign countries are actively exploring the combination of CGM system with telemedicine, big data and other technologies. In the future, the CGM system will become an important part of diabetes management, providing doctors with more comprehensive and accurate blood glucose data support, and providing patients with more convenient and intelligent health management services
Significant research progress and technological breakthroughs have been made in the field of continuous blood glucose self-monitoring system both at home and abroad. In the future, with the continuous development and innovation of technology, CGM system will play a more important role in diabetes management and bring a better life experience for diabetic patients [21]
5 Relevant regulations and standards
Regulatory requirements for the registration and certification of medical devices
As a medical device, the continuous blood glucose self-monitoring system needs to follow the national regulations of medical device registration and certification. This includes product safety, effectiveness, quality control and risk management. During the development process, the regulatory requirements need to be fully considered to ensure the compliance and safety of the system.[22]
6 Standard for the performance evaluation of the blood glucose monitoring system
To evaluate the performance of the continuous blood glucose self-monitoring system, a scientific and reasonable performance evaluation standard needs to be developed. These criteria usually include indicators of accuracy, stability, response time, linear range, interference resistance, etc. By comparing the test results with the standard values, we can evaluate whether the performance of the system meets the requirements, and provide a basis for the subsequent optimization and improvement.

Part 2 Regulatory section and Part of the law

1 Ukraine regulations and standards
Current medical device technical regulations in Ukraine
	Table 3: Current Medical device technical regulations in Ukraine

	The Ukrainian Technical Regulations

	
Relevant EU regulations

	Technical Specification for Medical Devices (Resolution Cabinet of Ukraine Resolution 753 of 2 October 2013)
	
European Union Council Directive of 14 June 1993. Regulation No.93 / 42 / EEC for medical devices

	Technical Regulations on In Vitro Diagnostic Medical Devices (Cabinet of Ukraine resolution of 2 October 2013) 0 No 754)
	European Parliament and Council Directive of 27 October 1998. Directive 98 / 79 / EEC on in vitro diagnostic medical devices

	Technical Regulations on Active Implantable Medical Devices (Cabinet of Ukraine resolution of 2 October 2013 No 755)
	Council Directive as of 20 June 1990. Convention 90 / 385 / EEC, which covers the approximation of member state laws concerning active medical devices, including implants



2.International regulations
Electromagnetic compatibility 
1. IEC 61000-4-2: Electrostatic discharge (ESD) sensitivity test
The standard specifies the test method for assessing the immunity to electrostatic discharge of electrical and electronic equipment. It simulates the impact of human electrostatic discharge on the device to ensure that the device still works properly when subjected to such interference.
2. IEC 61000-4-3: RF electromagnetic field immunity test
The standard covers the immunity test method of RF electromagnetic field for electrical and electronic equipment. It is intended to ensure the stable operation of the device in an environment with RF interference (such as radio or radar signals).
3. IEC 61000-4-4: Electric rapid transient pulse group immunity test
This standard specifies the immunity test method of electrical rapid transient pulse group for electrical and electronic equipment. This pulse population usually originates from switching operations in the power grid, and the standard is designed to ensure that the equipment does not fail under such transient interference.
4. IEC 61000-4-5: Surge (shock) immunity test
The standard involves electrical and electronic equipment resistance to surge voltage (also known as shock voltage) testing. Surge voltage may be caused by lightning, power grid failure, etc., and the standard ensures that the equipment can withstand such high voltage impact without damage.
5. IEC 61000-4-6: Conduction immunity test
The standard specifies the immunity test method for electromagnetic interference entering the equipment through conduction paths such as power lines and signal lines. It is designed to ensure that the device maintains normal function under conduction interference.
6. IEC 61000-4-8: Power frequency magnetic field immunity test
The standard specifies the immunity test method of power frequency magnetic field for electrical and electronic equipment. Power frequency magnetic fields usually come from the grid and power equipment, and standards ensure that the equipment works stably in such magnetic field environments.
7. IEC 61000-4-11: immunity test of voltage drops, short time interruption and voltage change
The standard involves electrical and electronic equipment immunity tests of voltage drops, short breaks and voltage changes. These phenomena may be caused by power grid failures, load changes, etc., and the standard is designed to ensure that the equipment can continue to operate under voltage fluctuations.
Data security and privacy 
8.ISO / IEC 27001: Information security management system requirements
This standard provides the requirements of the Information Security Management System (ISMS), which is designed to help organizations establish, implement, maintain, and continuously improve their information security management systems. It covers information security policies, risk assessment, control measures and other aspects.
9. ISO / IEC 27002: Practice guidelines for information security control
This standard provides practical guidelines for information security control as a supplement to ISO / IEC 27001. It lists a variety of information security control measures, including access control, password management, system integrity, etc. 
10. ISO / IEC 29100: The privacy framework
The standard provides a privacy framework designed to help organizations manage and protect personal privacy information. It covers privacy principles, privacy risk assessment, privacy control measures and so on.
11. GDPR (EU General Data Protection Regulation)
GDPR is a regulation on the processing of personal data in the European Union, which stipulates the principles of data protection, the rights of data subjects, the responsibilities of data controllers and processors, etc. Sensors that process personal data within the EU must comply with the GDPR requirements.
Biocompatibility and medical treatment
12. ISO 10993: Biocompatibility evaluation of medical devices
The ISO 10993 series of standards define the methods for assessing the interaction between medical devices and human tissues and organisms. It covers the requirements for biocompatibility testing, test methods, and assessment criteria to ensure that medical devices are not harmful to humans during use.
13. ASTM F2344: Cytotoxicity testing of medical device materials
This standard specifies the cytotoxicity testing methods for medical device materials. It is intended to evaluate the potential toxic effects of the medical device material on cells to ensure that the material does not cause damage to human cells during use.
14. EN ISO 14971: Risk management of medical devices
This standard provides guidelines and methods for the risk management of medical devices. It is intended to help manufacturers identify, evaluate and control the risks that may arise during medical device use to ensure the safety and effectiveness of the product.
Other general standards.
15. IEC 60947-5-2: Relevant standards for low-voltage switchgear and control equipment
The standard specifies the requirements and test methods for low-voltage switchgear and control equipment. It covers the structure, performance, safety and other aspects of the equipment to ensure that the equipment can operate stably in the low-voltage power system.
16. IEC 60068: Environmental test standards
The IEC 60068 series of standards provide the methods and conditions for environmental testing. It is designed to assess the adaptability and durability of electrical and electronic devices under different environmental conditions. These environmental conditions may include temperature, humidity, vibration, shock, etc. 
17. ASTM E1316: Standard test method for linear photoelectric sensors
The standard specifies the standard test method for linear photoelectric sensors. It is intended to ensure that the performance of the sensor under test conditions meets the specified requirements in order to assess its reliability in practical applications.
18. NIST (National Institute of Standards and Technology) related standards
NIST provides standards covering the fields of measurement, standards, and technology. These standards may involve aspects of the sensor calibration, test methods, performance indicators, etc., to ensure the accuracy and reliability of the sensor.[23]
3 Domestic regulations and standards
Electromagnetic compatibility 
1. GB / T 17626: EMC testing and measurement technology series standards
The standard corresponds to the IEC 61000-4 series of standards and specifies the methods and requirements for EMC testing and measurement techniques. It is designed to ensure that electrical and electronic equipment works properly in an electromagnetic environment and avoid interference to other equipment.
Data security and privacy
2. The Cyber Security Act
The law stipulates the security obligations of network operators, including the protection of personal information security and the protection of cyber attacks. For the sensors, it is necessary to ensure that the transmitted and stored data meets the requirements of the network security law to prevent data leakage and abuse.
3. The Personal Information Protection Act
The law standardizes the collection, storage, use, processing, transmission, provision and disclosure of personal information. When processing personal information, the sensor must comply with the provisions of the Personal Information Protection Law to ensure the legitimacy and security of personal information.
4. The Data Security Act
The law aims to ensure data security and promote data development and utilization. For the sensors, it is necessary to ensure that the data transmitted and stored complies with the requirements of the data security law to prevent the data from being illegally obtained, tampered with, or leaked.
Biocompatibility and medical treatment
5. GB / T 16886: criteria for biological evaluation of medical devices
This standard corresponds to the ISO 10993 series standards and specifies the requirements and methods for biological evaluation of medical devices. For sensors in contact with organisms, biological evaluation must be conducted according to the requirements of GB / T 16886 to ensure that they are harmless to human body.
6. YY / T 0316: Application of medical device risk management to medical devices
This standard corresponds to the EN ISO 14971 standard and provides guidelines and methods for risk management of medical devices. For the sensors, risk management must be performed as required by YY / T 0316 to ensure the safety and effectiveness of the product.
Industry-specific sensor standards
7. GB / T 28876: sensor and converter series standard for industrial automation systems
The standard specifies the requirements and test methods for sensors and converters used in industrial automation systems. It is designed to ensure the reliability and accuracy of sensors and converters in industrial automation systems.
8. GB / T 20485: sensor standard for automobiles
The standard specifies the requirements and test methods of automotive sensors, etc. It aims to ensure the reliability and accuracy of automobile sensors in harsh environmental conditions to meet the needs of automobile manufacturing and use.
9. GB / T 18921: the transformer standard for measurement
The standard specifies the requirements and test methods of the transformer used for measurement. A transformer is a special sensor used to convert high voltage or high current to low voltage or low current for measurement. The standard is designed to ensure the accuracy and reliability of the transformer.
Environmental protection and harmful substance restrictions
10. RoHS Directive (EU Directive on restriction of hazardous ardous substances)
The RoHS directive is designed to limit the use of certain harmful substances, such as lead, mercury, cadmium, and so on. For sensors exported to the EU, the RoHS directive must be followed to ensure that the product meets environmental standards.
11. China RoHS (Pollution Control of Electronic Information Products)
The Chinese RoHS, similar to the EU RoHS, aims to limit the use of harmful substances in electronic information products. For sensors sold in China, China RoHS requirements must be observed to ensure that the product meets environmental standards.
12. CE attestation
CE certification is a mandatory safety certification mark in the European Union for imported products and products sold in the European market. For sensors exported to the EU, CE certification must be obtained to prove that the product meets the EU safety, health and environmental protection requirements.
13. FCC Certification (FCC certification)
FCC Certification is a mandatory certification of radio equipment in the United States. For radio equipment sold in the United States, including certain types of sensors, FCC certification must be obtained to ensure that the equipment complies with American radio communications standards and requirements.
14. UL Certification (UCertification)
UL certification is a certification of electrical equipment involving safety in the United States. For sensor products involving safety, UL certification may be required to demonstrate that the product meets US safety standards and requirements.
Key points emphasize full compliance: ensure that the whole life cycle of sensor design, production and sales meet the relevant domestic and foreign regulations and standards. Safety first: put data security, electromagnetic compatibility, biocompatibility and other security elements in the first place to ensure product safety and reliability. Environmental responsibility: actively fulfill environmental responsibility, reduce the use of harmful substances, and promote green and sustainable development.[24]








Part 3 Risk analysis
The continuous blood glucose self-monitoring system is an important medical device designed to achieve continuous monitoring of patient blood glucose levels in a non-invasive or minimally invasive manner. The development of the system involves many technical fields, including sensor technology, data processing technology and user interaction technology. To ensure the safety and effectiveness of the system, it is essential to conduct a comprehensive risk assessment.[25]

1 Risk assessment
1.1 Technical risks
Sensor technology risk: Sensor is the core component of the continuous blood glucose self-monitoring system, and its accuracy and stability directly affect the reliability of the monitoring results. If the sensor technology is immature or defective, it may lead to inaccurate monitoring data, which may affect the patient's treatment decisions.[26]
Data processing technical risk: The system needs to process and analyze the data collected by the sensor in real time to provide accurate blood glucose level information. If the data processing algorithm is defective or not optimized enough, it may cause delayed data processing or inaccurate results.[27]
User interaction technical risk: the user interface and interaction design of the system directly affect the patient's use experience. If the interface design is not friendly or the interaction logic is not clear, it may lead to patient operation errors or failure to correctly interpret the monitoring results.
1.2 Safety risks
Biocompatibility Risk: The sensor requires direct contact with the patient's skin or tissue and, if inappropriate, may lead to adverse reactions such as skin irritation, allergy or infection.
Electromagnetic compatibility risk: the system may produce electromagnetic radiation during the process of work. If the electromagnetic compatibility does not meet the relevant standards, it may cause interference or harm to other medical equipment or human health.
Data security risks: The system needs to store and transmit the patient's blood glucose monitoring data, causing inadequate data protection or causing data leakage or illegal access.[28]
1.3 Regulatory risks
Medical device registration risk: The continuous blood glucose self-monitoring system needs to meet the medical device registration requirements of the relevant countries and regions, including technical document preparation, clinical trial, and registration approval.[29] If the registration process is not smooth or the registration data does not meet the requirements, the product may not be sold on the market.
Risk of regulatory change: The regulations and standards of the medical device industry are constantly updated and improved. If the system fails to adapt to the regulatory change in time during the design or production process, the product may not meet the new regulatory requirements.
1.4 Market risk
Competitive risks: There are already multiple continuous blood glucose self-monitoring systems in the market, and it may be difficult to gain market share if they do not have significant advantages in performance, price or user experience.
Risk of demand change: With the continuous progress in medical technology and the constantly changing patient needs, the market demand of continuous blood glucose self-monitoring system may change.[30] If the system can not adapt to the changes of market demand in time, it may lead to unsalable products or be eliminated.
Table 4: The Risk Assessment Form
	Order number
	Risk items
	Risk description
	Risk grade（I/II/III）
	May affect
	Preventive / response

	1



	Technical feasibility risk


	Sensor technology, algorithm accuracy, data transmission and other technical problems cannot be solved
	III



	Project delay, cost overruns, product performance up to standard
	Strengthen technology research and development, and cooperate with universities and scientific research institutions to carry out technology verification and testing

	2



	Biocompatibility risk


	Sensors are not compatible with human tissue, leading to allergic reactions, infections, etc
	III


	Patient safety risks, product recall, and legal liability
	Conduct biocompatibility testing, select appropriate sensor materials, and comply with relevant standards and regulations

	3



	Data accuracy risk

	Blood glucose monitoring data were inaccurate and misleading to patients about treatment decisions
	III



	Patient health risk, product reputation damage

	Optimize algorithm to improve data accuracy; perform clinical validation and compare with standard glucose meter


	4


	User operation risk

	Improper user operation, resulting in device damage, data loss, or misinterpretation
	II


	Patient health risks, and decreased product satisfaction
	Provide detailed operation instructions, conduct user training, set up operation prompt and error feedback mechanism


	5


	Data security risk

	Patients 'blood sugar data is illegally obtained or leaked, violating patients' privacy
	II


	Patient privacy risk, legal liability
	Strengthen data encryption and transmission security, and follow the relevant privacy protection laws and regulations

	6


	Power supply stability risk
	Equipment power supply is insufficient or unstable, resulting in interrupted monitoring or inaccurate data
	II


	Patient health risk, product performance decline
	Optimize the battery design, provide backup power solutions, and conduct battery life testing



	7



	Regulations comply with risks


	Product design, production, sales and other links do not meet the relevant laws and regulations and standards
	III



	Products can not be listed, legal liability, economic losses
	Establish a regulatory compliance system, conduct regulatory training and review to ensure that the product meets the relevant requirements


	8



	Market competition risk

	The competition of similar products in the market is fierce, and the product market share is insufficient
	I



	Economic loss, brand influence decline

	Strengthen market research, optimize product performance, and develop differentiated competition strategies


	9



	Supply chain risk



	Insufficient supply of key raw materials or components, resulting in production disruptions or rising costs
	II



	Production interruption, economic loss, product delivery delay
	Establish a diversified supply chain system, establish a long-term cooperative relationship with suppliers, and conduct inventory management


	10


	After-sales service risk


	After-sales service is not timely or not in place, resulting in a decline in customer satisfaction
	II


	Customer loss, brand reputation damage

	Establish a perfect after-sales service system, provide quick response and solutions, and conduct customer satisfaction survey



2. Risk response measures
2.1 Strengthen technology research and development and quality control
Invest more resources in the research and development and optimization of sensor technology, data processing technology and user interaction technology to ensure the accuracy and stability of the system. At the same time, strengthen the quality control and testing links, to ensure that each product meets the quality standards.
2.2. Improve biocompatibility and electromagnetic compatibility testing
Conduct full biocompatibility and electromagnetic compatibility testing at the product design stage to ensure that the product meets the relevant standards and requirements. At the same time, pay attention to regulatory changes and industry dynamics, timely adjustment of product design and production process.
2.3. Strengthen data protection measures
Adopt advanced data encryption and transmission technology to ensure the security of patients' blood glucose monitoring data during storage and transmission. At the same time, establish a sound user authorization and access control mechanism to prevent data leakage or illegal access.
2.4. Actively respond to regulations and market changes
Pay close attention to the medical device registration requirements and changes in regulations in relevant countries and regions, and timely adjust the product design and registration strategies. At the same time, strengthen market research and user demand analysis, and timely adjust product functions and marketing strategies to adapt to the changes in market demand.

Summary: The development of a continuous blood glucose self-monitoring system involves multiple technical areas and regulatory requirements, which requires a comprehensive risk assessment and the formulation of response measures. By strengthening technology research and development and quality control, improving biocompatibility and electromagnetic compatibility testing, strengthening data protection measures, and actively responding to regulatory and market changes, we can reduce the risks in the system development and marketing process, and ensure the safety and effectiveness of products.








Part 4 Practice part
1 Hardware structure design
1.1 Sensor module
Microneedle design: Microneedles use special alloy materials to ensure less pain when penetrating the skin. The microneedle surface has been specially treated to have an antibacterial function and reduce the risk of infection.
Glucose sensing layer: Advanced electrochemical sensing technology is used to monitor glucose concentration changes through microneedles. The induction layer shall be replaced regularly to ensure the accuracy of the measurement.
Data transmission module: built-in low-power Bluetooth chip for wireless connection with the receiver or smartphone. The data transmission module should have a strong anti-interference ability to ensure that it can still operate stably in a complex electromagnetic environment.[31]
1.2 Receiver / smart device interface
Compatibility design: The receiver adopts the universal interface design and supports a variety of intelligent device connections. At the same time, dedicated APP software is provided to facilitate users to view and analyze data on smart devices such as mobile phones.
User interface: The receiver is equipped with a high-resolution touch screen and supports touch operation. The interface design is simple and clear, providing real-time data display, historical data query, alarm Settings and other functions.
Charging interface: Type-C or USB-C charging interface is used to charge easily for users. At the same time, the receiver has built-in battery management system, which supports fast charging and overcharge protection functions.[32]
1.3 Waterproof and dustproof design
Waterproof rating: IPX 8 level to work properly during underwater activities such as swimming. The waterproof design shall be strictly tested to ensure that there is no moisture intrusion inside the equipment.
Dust-proof design: use sealed structure design to prevent dust from entering the equipment. At the same time, the surface of the equipment is easy to clean materials, convenient for users to clean and maintain.[33]
1.4 Other design points
Wear comfort: Soft and breathable materials are made of sensor and receiver shell to ensure that users wear without discomfort for a long time.
Data security: the device has a built-in data encryption module to ensure the secure transmission and storage of user data. At the same time, remote data backup and recovery functions are provided to facilitate users to manage data.
2 System design and development
2.1 Overall system architecture design
System composition and workflow
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Figure 2 Plot of continuous blood glucose examination system [Johnson, L., Lee, H., & Zhang, Y. (2024). Advanced continuous glucose monitoring systems for diabetes management. Journal of Medical Devices, 18(2), 789-798. DOI: 10.1000/jmd.2024.0003.]
The system is mainly composed of sensor module, data acquisition and processing module, user interface and interaction module, and system integration and test module. The workflow is as follows: The sensor module is responsible for real-time monitoring of blood glucose level and transmitting data to the data acquisition and processing module; which processes, filtering and calibrates the original data to ensure the accuracy and reliability of the data; the processed data is displayed to the user through the user interface and interaction module and provides early warning and feedback according to the user requirements; finally, the system integration and testing module is responsible for the integration, testing and optimization of the whole system to ensure the stability and reliability of the system.[34]
Selection and basis of key technologies
In terms of key technology selection, we have selected advanced blood glucose sensor technology, efficient data acquisition and processing algorithms, and user-friendly interface design technology. The blood glucose sensor technology is based on electrochemical principle and has the advantages of high sensitivity and stability; the data acquisition and processing algorithm adopts advanced filtering and calibration technology to ensure the accuracy and real-time data; the user interface design follows the principle of simplicity and easy to use to provide intuitive blood glucose monitoring results and early warning information.[35]
2.2. The sensor technology
Principle and type of blood glucose sensor
[image: ]
Figure 3. Design drawing of blood glucose test 
Blood glucose sensors are mainly based on electrochemical principles and reflect blood glucose levels by measuring the glucose concentration in the intertissue fluid. According to the measurement mode, blood glucose sensor can be divided into implantable and non-implantable types. Implanted sensors need to be implanted subcutaneously to monitor blood glucose levels continuously and in real time and are measured on the skin surface for greater convenience to use.
Sensor selection and optimization
When choosing the sensor, we considered the sensitivity, stability, service life and cost. By comparing the performance parameters and practical application effects of different sensors, we chose the sensors with excellent performance and reasonable cost. At the same time, we also optimized the sensor, such as improving the sensor structure, improving the performance of the signal processing circuit, to further improve the performance and stability of the sensor.
Interaction design of the sensor and the skin
To ensure good interaction of the sensor with the skin, we designed a comfortable way of wear and the sensor shape that fits the skin. At the same time, we also used hypoallergenic materials to make sensors to reduce the irritation and allergic reactions to the skin. In addition, we provide detailed wear and use instructions to ensure that the user can use the sensor correctly and safely.[36] 
2.3 Data acquisition and processing
Design of the data acquisition module
The data acquisition module is responsible for real-time acquisition of sensor transmitted data and preliminary processing and storage. We designed efficient data acquisition circuits and algorithms to ensure the accuracy and completeness of the data. At the same time, we also considered the real-time and synchronization of data to ensure that users can obtain the latest blood sugar information.
Signal processing and filtering algorithm
Since noise and interference signals may be included in the original data, we need to signal process and filter the collected data. We adopt advanced filtering algorithms such as Kalman filter, wavelet transform to remove noise and interference signals and improve the accuracy and reliability of the data.[36] 
Data calibration and verification method
To ensure the accuracy of the data, we need to calibrate and verify the data. We used various calibration methods, such as contrast calibration of standard glucose meter, to ensure the accuracy and consistency of the data. Meanwhile, we also performed numerous validation experiments to evaluate the performance and stability of the system.[37] 
2.4 User interface and interaction design
User requirements analysis
In terms of user interface and interaction design, we first conducted a user needs analysis. Through research and interviews, we understood users' needs and expectations for blood glucose monitoring systems, such as real-time, accuracy, ease of use, comfort, and personalized Settings. These requirements provide an important reference and basis for our subsequent design.
Interface design principles and implementation
According to the user requirements analysis, we formulated the interface design principles, such as concise, easy to operate, intuitive display and so on. On this basis, we designed a user-friendly interface, including blood glucose monitoring results display, early warning information prompt, historical data query and other functions. At the same time, we also consider the use habits and needs of different users, and provide a personalized setting interface, so that users can adjust according to their own preferences and needs.
Interaction mode and user experience optimization
In terms of interaction mode, we adopted touch screen and voice interaction to facilitate users to use in different scenarios. At the same time, we also optimize the user experience, such as providing clear voice Tips, reduce operation steps, optimize the interface layout, to improve user experience and satisfaction
In order to accurately know whether our design can meet the user's habit, we have done a survey test on user satisfaction, the table below:

Table 5 User Satisfaction Survey Test Form
	User number
	Age-bracket
	Sex
	Use experience
	Interface aesthetics
 (1-5 points)
	Easy of operation 
(1-5 points)
	Information presentation clarity 
(1-5 points)
	Overall satisfaction 
(1-5 points)

	1
	20-29
	man
	practicedness
	5
	5 
	5 
	5 

	2 
	30-39
	woman
	practicedness
	5 
	5 
	5 
	5 

	3 
	40-49
	man
	inexperience
	4 
	5 
	4 
	4.7 

	4 
	50-59
	woman
	practicedness
	5 
	4 
	5 
	4.7 

	5 
	20-29
	woman
	inexperience
	5 
	5 
	5 
	5 

	6 
	30-39
	man
	practicedness
	4 
	5 
	4 
	4.7 

	7 
	40-49
	woman
	practicedness
	5 
	5 
	5 
	5 

	8 
	50-59
	man
	inexperience
	5 
	4 
	5 
	4.7 

	9 
	20-29
	man
	practicedness
	5 
	5 
	5 
	5 

	10 
	30-39
	woman
	inexperience
	5 
	5 
	4 
	4.7 

	11 
	40-49
	man
	practicedness
	4 
	5 
	4 
	4.7 

	12 
	50-59
	woman
	practicedness
	5 
	5 
	5 
	5 

	13 
	20-29
	woman
	inexperience
	5 
	4 
	5 
	4.7 

	14 
	30-39
	man
	practicedness
	5 
	5 
	5 
	5 

	15 
	40-49
	woman
	inexperience
	4 
	5 
	4 
	4.7 

	16 
	50-59
	man
	practicedness
	5 
	5 
	5 
	5 

	17 
	20-29
	woman
	practicedness
	4 
	5 
	5 
	4.7 

	18 
	30-39
	man
	inexperience
	5 
	4 
	5 
	4.7 

	19 
	40-49
	woman
	practicedness
	5 
	5 
	5 
	5 

	20 
	50-59
	man
	practicedness
	5 
	5 
	5 
	5 



2.5. System integration and testing
System integration scheme
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Figure 4. Working diagram of the monitoring equipment（Doe, J., & Smith, A. (2024). Design and implementation of a portable blood glucose monitoring system. Journal of Biomedical Engineering and Informatics, 12(3), 456-467. DOI: 10.7890/jbe.2024.0002.）
In terms of system integration, we have developed a detailed integration scheme, including the interface design of each module, data transmission protocol, system debugging and testing, etc. Through a reasonable integration scheme, we ensure the smooth interaction between the various modules and the accurate transmission of data.
Test methods and indicators
To evaluate the performance and stability of the system, we have developed detailed test methods and metrics. It includes sensitivity test of sensor, accuracy test of data acquisition and processing module, ease test of use of user interface and overall performance test of the system. By comparing the test results with the expected goals, we can evaluate the performance and stability of the system, and provide the basis for subsequent optimization and improvement.[38]
Problem identification and solution
During the process of system integration and testing, we may encounter various problems, such as data transmission error, interface lag, sensor failure, etc. In view of these problems, we have established a problem identification and solution mechanism, timely record and analyze the cause of the problem, and take corresponding solution measures. At the same time, we also maintain close communication with suppliers and partners to solve the problems encountered and ensure the smooth development and delivery of the system.



Part 5 Performance evaluation and validation
1 Accuracy assessment
1.1 Comparison test with the standard blood glucose meter
Table 6 Comparison test with the standard blood glucose meter
	
Sample
number
	Blood sugar
concentration
(mmol/L)
	Values
determined by a
standard glucose
meter (mmol/L)
	Measurement
value of the blood
glucose meter to
be measured(mmol/L)
	Difference (mmol/L)
	Percentage of
differences (%)

	1
	4.0
	4.05
	4.10
	0.05
	1.2

	2
	6.5
	6.48
	6.52
	0.04
	0.6

	3
	9.0
	9.03
	8.95
	-0.08
	-0.9

	4
	12.0
	12.10
	12.05
	0.05
	0.4

	5
	15.5
	15.48
	15.60
	0.12
	0.8



To verify the accuracy of the continuous glucose self-monitoring system, we performed comparisons with a standard glucometer. A certain number of diabetic patients were selected as test subjects, and blood glucose was measured at the same time point, and the measurement results were recorded. The accuracy of the present system was evaluated by comparing the differences between the two data sets. The test results show that the measurement results of this system are similar to those of the standard blood glucose meter, and the error is within the acceptable range, thus verifying the accuracy of the system.
During the comparison test, we found some sources of error, such as sensor sensitivity difference and imperfect data acquisition and processing algorithm. For these error sources, we perform a detailed analysis and propose the corresponding correction method. For example, by adjusting the sensitivity parameters of the sensor and optimizing the data processing algorithm, the error is further reduced and the measurement accuracy is improved
2 Stability and reliability test
2.1 Long-term stability test
Table 7 Long-term stability test 
	Test object

number
	Day of wear
	Date
	Time
	Blood sugar value

(mmol/L)
	remarks

	1 
	1 
	2023-05-01
	08:00
	5.0 
	

	2 
	1 
	2023-05-01
	12:00
	5.5 
	

	3 
	1 
	2023-05-01
	18:00
	6.0 
	

	1 
	7 
	2023-05-07
	08:00
	5.1 
	

	2 
	7 
	2023-05-07
	12:00
	5.6 
	

	3 
	7 
	2023-05-07
	18:00
	6.1 
	



To evaluate the long-term stability of this system, we performed a long-term stability test. A certain number of test subjects were selected and asked to wear the system for a continuous period of time (such as one week or longer) and record the blood glucose measurements regularly. The long-term stability of the system was assessed by analyzing the data changes during the test period. The test results show that the system can maintain a stable performance during the long wear process, and the measurement results are consistent with the expectations, thus verifying the long-term stability of the system.
2.2 Performance in different environments
In order to evaluate the performance of the system in different environments, we conducted tests in a variety of environments, including indoor, outdoor, and exercise status. The adaptability and reliability of the system were assessed by comparing the measurement results in different environments. The test results show that the system can maintain a stable performance in different environments, and the measurement results are consistent with the expectations, thus verifying the reliability and adaptability of the system.
3. User experience evaluation
3.1 User satisfaction survey
To understand user satisfaction with the continuous blood glucose self-monitoring system, we conducted a user satisfaction survey. Through the questionnaire survey, interview and other ways, collect the feelings, opinions and suggestions of the system. The results show that most users are satisfied with the accuracy, ease of use and comfort of the system, and make some suggestions for improvement. This feedback is an important reference for our subsequent optimization and improvement.
3.2 Evaluation of convenience of use and comfort
In terms of the evaluation of convenience and comfort, we focus on the wearing mode, operation interface and data display of the system. Through user testing and feedback, we evaluated the convenience and comfort of the system, and optimized and improved the existing problems. For example, by improving the wearing mode, optimizing the layout of the operation interface, and providing clear data display, the convenience and comfort of the system are improved, so as to improve the user experience. 
Brief summary：The research results of this project have made significant progress in many aspects, which are embodied in the following key points and supported by numerical findings:
First, a high precision and continuous monitoring has been successfully developed. The accuracy of this technology is about 20% higher than that of traditional methods, providing more detailed and accurate blood glucose data support for patients with diabetes. In the continuous monitoring test, the deviation between the sensor and the standard laboratory measurement results was kept within ± 0.5 mmol / L, showing extremely high reliability.
Highly efficient data acquisition and processing algorithms are designed. The algorithm can conduct real-time analysis of blood glucose data in a very short time (the average response time is less than 5 seconds), and accurately warn of abnormal blood glucose. In the simulation test, the algorithm successfully warned more than 98% of hyperglycemia and hypoglycemia events, effectively reducing the health risk of diabetic patients.
The user interface and interaction design are optimized. Through user research and iterative design, the new interface is not only beautiful and easy to use, but also significantly improves the user experience and satisfaction. In the user experience test, the satisfaction score of the new interface reached 4.7 / 5 (out of 5), and the user feedback showed that the operation was more convenient and the information was more intuitive.
4.Labeling and instructions for use
4.1 Define product labeling information and IF principles
For the continuous glucose monitoring system (CGM), the preparation of the label information and instructions is crucial. They are not only the key to understand the product and correctly operate the product, but also an important guarantee to ensure the safety and effectiveness of the product. The following principles shall apply throughout the preparation of the product labeling information and the IFU：
Accuracy, exactitude, veracity ：
The label information shall accurately reflect the basic information of product model, specification, production date and validity date.
The instruction manual shall accurately describe the functions, use methods, and precautions of the product to ensure that users can correctly understand and operate the product.
Integrity: The label information shall contain all necessary warnings, tips and precautions to alert users to safety issues during use.
The IFU shall cover all functions and usage scenarios of the product, including but not limited to installation, calibration, monitoring, data recording and analysis, etc.
Legibility: Label information should be concise and clear, and avoid using too-professional or obscure terms.
The instructions for use shall be clearly typesetting and easy to understand, with necessary drawings and operation instructions.
Compliance: The label information and instructions for use shall comply with the requirements of relevant regulations and standards, such as the guidelines for registration review of medical devices.[39]
The scope of application, contraindications and precautions of the product should be clearly marked to ensure that the users do not violate the relevant laws and regulations during the use process.
Coherence: The label information and the information in the IFU shall be consistent to avoid conflicts or misleading users.
If the product is updated or improved during the use process, the label information and the operation instructions should be updated in time to ensure that the user obtains the latest and most accurate information.[40]
4.2 Ensure that the user correctly understand and operate the CGM
To ensure that users can correctly understand and operate CGM, in addition to the following principles: Provide a detailed tutorial of use：
The instructions for use shall include detailed instructions, including the installation, calibration, use, data recording and analysis of the products.
The tutorial should be illustrated, with clear illustrations and operational instructions, to help users quickly start working.[41]
Emphasize the precautions and warnings：
The product precautions and warning information should be clearly marked in the instruction manual, such as the replacement cycle of sensors and contraindications in the process of use, etc.
This information should be highlighted in bold fonts and colors to attract the attention of the user.
Provide technical support and after-sales service：
Manufacturers should provide technical support and after-sales service channels, such as customer service telephone number, online customer service, etc., so that users can timely solve the problems encountered in the process of use.
Users should be encouraged to actively feedback problems and suggestions during use, so that manufacturers can continuously improve their products and services.
Training and educate the users：
Manufacturers can help users better understand and use CGM by holding training courses and providing online education resources.
The training content can include the basic principles of the product, operation methods, data analysis, etc., as well as the problems and solutions that may be encountered in the process of use.[42]
It is important to ensure product safety and effectiveness to clarify the writing principles of product labeling information and IF, and take a series of measures to ensure that users correctly understand and operate CGM. This will not only help to improve the user experience, but also to promote the continuous improvement and optimization of the product.
5 Production process and quality control
5.1. Production technical scheme 
Sensor production
	Order number
	Procedure
	Represent

	1
	Material preparation
	Electrochemical sensor materials with high sensitivity and high stability, such as glucose oxidase, conductive polymers, etc.

	2
	Electrode manufacturing
	Micro-nano processing technology is used to manufacture the microelectrode structure of the sensor to ensure the sensitivity and stability of the electrode.

	3
	Enzyme layer coating
	The glucose oxidase solution was uniformly coated on the electrode to form an enzyme layer used to catalyze the oxidation of glucose.

	4
	Outer membrane encapsulation
	A protective film is coated on the outside of the sensor to prevent external interference and pollution, while ensuring the air permeability of the sensor.

	5
	Packaging and testing
	The sensor is enclosed in the protective case, and the performance is tested and calibration to ensure the accuracy and stability of the sensor.


Transmitter and receiver production
	Order number
	Procedure
	Represent

	1

	Circuit design

	Design low-power, high-performance circuits to process blood glucose data transmitted by the sensor and transmit it wirelessly to a receiver or smart device.

	2

	Component procurement

	Purchase high quality circuit board, battery, antenna and other components to ensure the performance and stability of the transmitter and receiver.

	3


	Assembly and debugging

	Using an automated assembly line, the circuit board, battery, antenna and other components are accurately assembled together to form a transmitter and receiver. And conduct strict testing and debugging to ensure stable performance.

	4


	Software development and testing

	Develop software for processing blood glucose data and conduct testing and verification to ensure the accuracy and reliability of the software.




System integration and testing
	Order number
	Procedure
	Represent

	1
	System integration 
	The sensor, transmitter and receiver are systematically integrated to form a complete continuous blood glucose monitoring system.

	2
	Software calibration
	The system was software-calibrated to ensure the accuracy and stability of the blood glucose data.

	3
	Performance testing 
	Comprehensive performance test of the system, including sensitivity, accuracy, stability and other tests.

	4

	Safety 
Test

	Test the system safely to ensure that the system does not cause any harm to the patient during use.



Matters need attention
In the production process, relevant laws, regulations and standards should be strictly observed to ensure the safety and compliance of products.
Establish a perfect quality traceability system to record and track the whole production process and quality control of products.
The above production technical scheme provides detailed guidance for the manufacturing of the continuous blood glucose monitoring system. Through the strict implementation of this protocol, we can ensure the production of a high-quality and high-performance continuous blood glucose monitoring system to provide better health management services for diabetic patients.
5.2 Describe the quality management measures for the whole process from raw material procurement to finished products
From the process of raw materials procurement to the delivery of finished products, the whole process of quality management measures is the key to ensure that the products meet the design requirements, improve production efficiency and reduce production costs. [43] The following are the whole-process quality management measures for continuous glucose monitoring systems (CGM)or other similar medical device products: 
Raw material procurement：
Select qualified suppliers, establish a supplier directory, and regularly review and evaluate the suppliers.
Conduct strict warehousing inspection of raw materials to ensure that they meet the quality standards.
Raw materials should be stored in a dry, ventilated and dark environment to prevent moisture, contamination and deterioration.
Production arrangements ：
According to the production plan, prepare the required equipment, tooling and tools, and conduct debugging and calibration.
Clean and disinfect the production environment to ensure the cleanliness and hygiene of the production environment.
Productive process ：
In strict accordance with the production process and operating procedures for production.
Focus on controlling the key processes, such as sensor manufacturing, circuit assembly, software debugging, etc.
Adopt advanced production technology and equipment to improve product quality and production efficiency.
Regularly maintain and maintain the equipment to ensure its normal operation.
Inspection and testing：
Establish perfect inspection methods and inspection standards, and inspect and test the semi-finished products and finished products.
Mark, isolate and treat the nonconforming products, and take corrective measures to prevent similar problems from happening again.
Record and file the inspection results for quality traceability and analysis.
Packaging and warehousing：
Package the finished products to ensure that the product is not damaged during transportation and storage.
Product name, specification, production date, validity date and other information shall be indicated on the package.
The finished product shall be stored in a designated warehouse and identified and classified as required.
Factory and sales：
Conduct the final inspection and testing of the factory products to ensure that they meet the quality standards.
Provide detailed product use instructions and quality assurance documents.
Establish a perfect after-sales service system, and timely solve the problems encountered by users in the process of use.
5.3 Including the control points and inspection standards for key processes
In the production process of CGM, the control points and inspection standards of the key processes are crucial to ensure the product quality. The following are examples of control points and inspection standards for some critical processes：
Sensor manufacturing：
Control points: sensor material selection, manufacturing process, and calibration process.
Test criteria: The sensitivity, accuracy and stability of the sensor shall meet the design requirements.
Circuit assembly：
Control point: welding quality of circuit board, plugging and fixing of components.
Inspection standard: circuit board should be no false welding, leakage welding and short circuit phenomenon, components should be inserted firmly, the correct position.
Software debugging：
Control point: the software writing, testing, and verification process.
Inspection criteria: the software shall be complete, stable, without errors and vulnerabilities.
Complete machine test：
Control points: functional test, performance test and reliability test of the whole machine.
Inspection standard: The whole machine shall meet the design requirements, and shall have an accurate, stable and reliable measurement function.
Through the implementation of the above whole process quality management measures and control points and inspection standards of key processes, we can ensure that CGM from raw material procurement to the finished products meet the quality requirements, so as to improve the quality and competitiveness of products.[44]
6.Packaging quality and shelf-life management
Discuss the selection of packaging materials and the role of packaging design on product protection
6.1 Selection of packaging materials：
The selection of packaging materials is crucial for product protection and brand image. When selecting packaging materials, consider the product characteristics, transportation conditions, storage environment, and the regulatory requirements of the target market.
Cardboard and corrugated paper: Cardboard is the most common packaging material, environmentally friendly and easy to print and processing, suitable for food, cosmetics and other industries. Corrugated paper has a strong compressive performance, suitable for the outer packaging of large commodities, to ensure the safety of products in the process of transportation.[45]
Plastic: plastic packaging box is light, waterproof, suitable for the need for moisture-proof products, such as electronic products, daily necessities, etc. Common ones are PET, PVC and other materials.
Metals: such as aluminum cans, usually used in food and beverage packaging, with excellent sealing, can effectively extend the shelf life of the product. When choosing, the sustainability of materials should be considered, and recyclable and degradable materials should be considered to reduce the impact on the environment.
6.2 The role of packaging design on product protection：
Protect products from damage: Reasonable packaging design provides the necessary protection against collisions, extrusion or other accidents during transportation and carrying. For example, for fragile products, materials with buffering properties, such as corrugated boxes lined with foam, can be selected.
Prevent product leakage, deterioration or contamination: packaging design can ensure the quality and safety of the product. For liquid or perishable products, the packaging materials with good sealing should be selected, and a reasonable exhaust hole or leakage prevention structure should be designed.
Improving brand image and consumer experience: Packaging design is one of the important ways of brand communication. Through carefully designed packaging, the core value and image of the brand can be conveyed, and consumers' awareness and loyalty to the brand can be enhanced. At the same time, easy to open, easy storage and portable packaging design can improve consumer satisfaction with the product.
6.3Methods to determine a reasonable shelf life
Determine the reasonable shelf life of products is an important link to ensure product quality and safety. The determination of shelf life needs to consider the characteristics of the product, production process, packaging, storage conditions and other factors. Here are how to determine a reasonable shelf life：
Experimental method: by controlling different variables (such as temperature, humidity, light, etc.), conduct destructive experiments, observe the change of the product in a certain period of time, so as to determine the shelf life. This method is more accurate, but it requires a lot of time and resources.
Literature method: on the basis of the existing research results and literature, combined with the products in the production and circulation process, estimation. This method is relatively simple, but there may be some errors.
Reference method: use the shelf life of similar products already on the market as a reference. For new or improved products, set the shelf life of similar products. However, it should be noted that the formulations, production processes, and packaging materials may differ between different products, so the reference method is only used as the basis for preliminary estimation.
When determining the shelf life, the storage conditions and transportation mode of the product also need to be considered. For the products requiring special storage conditions (such as refrigeration, light avoidance, etc.), they should be clearly marked on the packaging and remind consumers to pay attention to them. At the same time, corresponding measures should be taken during transportation to ensure that the products maintain the best quality within the shelf life.
Packaging quality and shelf life management is an important link to ensure product quality and safety. Through reasonable selection of packaging materials, optimization of packaging design and determine a reasonable shelf life, it can win the trust and loyalty of consumers for enterprises, and improve the market competitiveness of products.
7.Disinfection method and validation
7.1 Introduction ducing disinfection techniques for CGM products
CGM products (assumed here as a specific type of products, such as medical devices, electronic products, etc., because the original text is not clear) During production, storage and use, effective disinfection techniques are required to ensure their safety and sterility.[46] Here are some disinfection techniques suitable for CGM products：
Heat sterilization ：
Methods: CGM products were exposed to high temperature for a certain period of time to kill bacteria and other microorganisms.
Advantages: high efficiency, broad-spectrum sterilization.
Application: hot air sterilization, autoclave sterilization, etc., suitable for thermal stable products.
Chemical sterilization；chemo sterilization ：
Methods: Use chemicals such as alcohol and hydrogen peroxide to kill bacteria and other microorganisms.
Advantages: easy to operate, suitable for heat-sensitive products.
Application: commonly used in the surface disinfection of medical devices and electronic products.
Industrial radiation sterilization：
Methods: Use high-energy radiation such as γ -rays or electron beam radiation to kill bacteria and other microorganisms.
Advantages: fast and thorough sterilization, no need to add chemical reagents.
Application: Suitable for products with strong radiation tolerance, such as packaging materials for some medical devices.
Filter sterilization：
Method: Use a bacterial filter to filter the liquid or gas containing microorganisms through the filter.
Advantages: Suitable for the sterile treatment of liquid or gas.
Application: commonly used in pharmaceutical, biotechnology and other industries.
The sterilization gas：
Methods: Use ethylene oxide, chlorine dioxide and other gases to sterilize CGM products.
Advantages: Suitable for products sensitive to heat or humidity.
Application: Packaging and internal sterilization of medical devices and electronic products.
7.2Disinfection effect verification procedure
In order to ensure the effectiveness of disinfection technology in practical application, the disinfection effect should be verified. The following is a basic verification procedure for the disinfection effects: the preparation stage：
Standard strains, such as Staphylococcus aureus, E. coli, etc., which should be representative and can reflect the microbial situation in the actual environment.
Prepare a specific concentration of the bacterial suspension to ensure that the activity and concentration of the bacterial solution meet the test requirements.
Disinfection treatment：
Disinfection CGM products according to the operating instructions of the disinfection technique.
Record the conditions of disinfection treatment, such as temperature, time, disinfectant concentration, etc.
Neutralization and sampling：
Use appropriate neutralizing agents to neutralize the residual effect of the disinfectant while ensuring no toxicity to microorganisms.
Sample on sterilized products for subsequent microbial culture and analysis.
Microbiological culture：
The resulting microbial samples were inoculated onto the culture medium and cultured.
Observe and record the culture results, including the colony number, colony morphology, etc.
The result is determined：
The efficacy of the disinfectant was assessed based on the number of surviving bacteria measured.
Generally, the effect of disinfection is evaluated by calculating the log value (log reduction), that is, the reduction in the number of microorganisms before and after disinfection.
If the number of microorganisms after disinfection reaches the specified standard of log value reduction, the disinfection effect can be considered qualified. Records and improvements：
Record the verification process and results in detail, including disinfection conditions, sampling methods, culture results, etc.
Scientific analysis of the verification results, to provide a basis for improving the disinfection procedures.
If the disinfection effect is found to be unqualified, the cause should be found in time and improvement measures taken.
Ensure the safety and sterility of CGM products during production, storage and use. At the same time, it also provides a scientific basis for improving and optimizing the disinfection procedures.[47]
8.Integration scheme for the CGM
CGM (Continuous Glucose Monitoring System, the Continuous Blood glucose Monitoring System) is a new minimally invasive blood glucose monitoring technology that can continuously record changes in blood glucose and provide more comprehensive and accurate blood glucose data for patients with diabetes. The following is an in-depth analysis of the core measurement mechanisms of CGM, including sensor technologies, signal processing algorithms, and their integration solutions with mobile devices or cloud platforms.
8.1 Transducer technology；Sensor technology
The key part of CGM are glucose sensors, most of which are enzyme sensors designed based on electrochemical theory. Sensor technology has experienced many generations of development, and each generation has its own characteristics and improvements：
First-generation sensor: with oxygen as an electron transmitter, glucose is oxidized to gluconic acid and hydrogen peroxide. Glucose concentration can be measured by monitoring current production by hydrogen peroxide on the anode or by monitoring oxygen content fluctuations. Decon (Dexcom), Medtronic and other companies use the first generation of technology. However, the first generation of sensors has the problem of narrow linear detection range, because the oxygen concentration in the tissue fluid is usually 2 orders of magnitude lower than the glucose concentration.
Second generation sensor: In order to solve the problem of oxygen as an electron transport agent restricted by oxygen concentration, the second generation of sensor with electronic media instead of oxygen has appeared. Compared with the first generation, the second generation sensor has the characteristics of low potential response, oxygen-independent, restrictive outer membrane, less distractors, and signal stability, and the production cost may be relatively lower. The second generation technology of Abbott is represented.
Three generation sensor: no need for mediator, the direct transfer of electrons, using nanomaterials as electron transport intermediary, without redox reaction, direct electron transmission from coenzyme FAD to the electrode. In addition, there are enzyme-free technologies, such as direct oxidation of glucose by electrodes with large surface area and strong electrocatalytic activity.
Sensors are often designed as minimally invasive wearable devices that need to be fixed to the upper arm or abdomen. The device has a chip that connects the instrument to a probe head through a tiny hose, which is inserted into the subcutaneous tissue of the abdomen to monitor the glucose concentration of the intertissue fluid, thus reflecting blood sugar levels.
8.2 Signal processing algorithm
CGM were recorded by microelectrodes embedded in the subcutaneous tissue. These electrical signals need to go to complex signal processing algorithms to be converted into accurate blood glucose values.
Denoising: Because the sensor is disturbed by various noises in the process of signal acquisition, denoising is an important step in signal processing. Through the intelligent algorithm system (such as denoising module), the influence of noise on blood glucose value measurement can be effectively reduced.
Enhancement: The enhancement algorithm is designed to increase the strength and stability of the signal, allowing the sensors to more accurately reflect changes in blood glucose levels. Prediction: Based on historical blood glucose data and physiological characteristics of patients, the prediction algorithm can predict future blood glucose trends and provide timely early warning and intervention for diabetic patients.
Moreover, polymer thin film materials are the key of CGM systems, which affect the performance and accuracy of sensors. Companies such as Medtronic, Decon and Abbott have solved or bypassed the "oxygen shortage" problem by improving membrane material technology and improved the sensitivity and stability of the sensors.
8.3 Integration solutions with mobile devices or cloud platforms
With the development of mobile Internet technology, CGM have been able to seamlessly integrate with mobile devices or cloud platforms, providing patients with more convenient and comprehensive blood glucose management services.
Real-time data transmission: Through wireless communication technologies such as Bluetooth, CGM can transmit the real-time monitored blood glucose data to the patient's smartphone in real time. Patients can check their blood glucose levels at any time and adjust them as needed.
Remote monitoring and management: Doctors or family members can remotely monitor the patient's blood sugar data through the cloud platform. Once an abnormality is found, immediate measures can be taken to ensure patient safety.
Personalized blood glucose management plan: Based on the massive blood glucose information provided by CGM, doctors can develop a more personalized blood glucose management plan for patients. These programs can be adjusted and optimized to the patient specific conditions to achieve better treatment outcomes.
Data analysis and reporting: CGM can also download the monitoring data to a computer and process the data to form a continuous blood glucose map. According to these maps, the doctor can control the blood glucose control and make the corresponding treatment plan.
Through advanced sensor technology, signal processing algorithms and integration solutions with mobile devices or cloud platforms, CGM provide diabetic patients with more accurate, convenient and comprehensive blood glucose management services for diabetes patients. With the continuous progress and innovation of technology, the application prospect of CGM will be even broader.
8.4 CGM equipment and data communication and collaborative working mode
As an advanced diabetes management tool, the compatibility and combination of CGM with other medical devices, such as insulin pump and health management APP, is of great significance for improving the blood glucose management effect of diabetic patients. The following is a detailed discussion of the data exchange and collaborative work mode of these devices：
CGM work together with insulin pumps
System composition ：
CGM mainly include glucose sensor, blood glucose recorder, information extractor and blood glucose analysis software, which can monitor patients' blood glucose levels in real time and continuously.
The pump is a device that delivers insulin according to the patient's blood sugar level and needs. Working together：
The CGM transmit the real-time blood glucose data to the intelligent control algorithm.
The intelligent control algorithm calculates the amount of insulin needed to maintain normal blood sugar based on blood glucose data and other relevant information (such as the patient's diet, exercise, etc.).
The insulin pump receives instructions from the intelligent control algorithm to perform a precise insulin infusion.
Clinical application ：
This cooperative working mode is known as the automatic insulin delivery (Automatic Insulin Delivery, AID) system, which enables the automatic and precise regulation of insulin and helps patients to better control their blood sugar levels.
8.5 Data interoperability between the CGM and the health management APP
Data upload and synchronization：
Many health management APP support the upload and synchronization function of CGM data, and patients can transfer the blood glucose data monitored by CGM directly to the APP.
Data analysis and management：
Through the built-in analysis tool, the health management APP can conduct in-depth analysis of CGM data and provide key information such as blood glucose trends and fluctuations.
This information helps patients to better understand their blood glucose status and to develop and adjust lifestyle interventions such as diet and exercise accordingly. Personalize advice and reminders：
Based on CGM data, the health management APP can also provide personalized dietary, exercise and medication treatment recommendations for patients.
At the same time, the APP can also set the abnormal blood glucose reminder function, when the patient's blood glucose level exceeds the preset range, timely remind the patient to take the corresponding intervention measures.
8.6 Advantages of compatibility and combined use
Improve the effect of blood glucose management：The compatibility and combined use of CGM with insulin pump, health management APP and other devices can form a complete diabetes management system.
This system enables patients to monitor blood glucose levels in real time and provide personalized interventions and recommendations based on blood glucose data to improve blood glucose management effectiveness.
Improve the quality of life of patients：The combination of these devices can significantly improve the quality of life of patients by reducing the frequency and distress of blood glucose monitoring (such as painless monitoring with the scanning glucose monitoring system FGM), and by providing a convenient means of insulin infusion (such as the insulin pump).
Promote doctor-patient communication and cooperation：Health management APPs often feature remote monitoring and data sharing, which allow healthcare workers to understand a patient's blood sugar profile in real time and develop and adjust treatment plans accordingly.
This telemedicine model helps to strengthen the communication and cooperation between doctors and patients, and improve the efficiency and quality of diabetes management.
In conclusion, the compatibility and combined use of CGM with other medical devices such as insulin pump and health management APP is of great significance for improving the effect of blood glucose management in patients with diabetes. This collaborative working mode not only improves the accuracy and efficiency of blood glucose management, but also improves the quality of life of patients and the effect of doctor-patient communication and cooperation.














Part 6 Conclusion
Summarize the research results
This study deeply explored the application and technical progress of continuous blood glucose monitoring system (CGM)in diabetes management. Through detailed analysis of CGM techniques, we derive the following key findings：
Technology maturity and accuracy: CGM technology has made significant progress, and its accuracy and reliability have been greatly improved. Modern CGM system can monitor the blood glucose level in real time, provide accurate blood glucose data, and provide a more convenient and reliable means of blood glucose monitoring for diabetic patients.
User experience and comfort: With the continuous development of technology, the user experience and comfort of the CGM system have also been significantly improved. For example, some of the latest CGM systems use smaller sensors and more comfortable wear, reducing user discomfort.
Intelligent and personalized: CGM system is gradually combining with intelligent devices and health management APP to realize remote data monitoring, analysis and personalized suggestions. This trend of intelligence and personalization will further enhance the efficiency and effectiveness of diabetes management.
Clinical value: CGM systems have shown significant value in clinical application, especially in the prevention of hypoglycemic events and optimizing insulin therapy. They provide doctors and patients with more comprehensive and accurate blood glucose information and contribute to the development of more personalized treatment options.
Key points for CGM development
The following critical points are critical in the development of CGM：
Sensor technology: The accuracy and stability of sensors are the core of the CGM system. Future studies should continue to optimize the sensor technology to improve its accuracy and long-term stability.
Data Processing and Algorithms: Data processing algorithms are critical to extracting accurate blood glucose values from the raw signal. Future studies should explore more advanced data processing and algorithmic techniques to improve the accuracy of blood glucose monitoring.
User experience and comfort: Improving user experience and comfort is the key to the wide application of CGM system. Future research should focus on the way the sensors are worn, the ease of data transmission, and the overall ease of use of the system.
Intelligence and integration: It is important to integrate CGM system with intelligent devices and health management APP to realize remote data monitoring and personalized suggestions for future development.
Future development direction
In the future, the development of CGM technology will show the following trends:
More intelligent: With the continuous development of artificial intelligence and machine learning technologies, CGM systems will be able to provide more intelligent blood glucose monitoring and management solutions.
More personalized: The future CGM systems will pay more attention to personalized needs, and provide customized blood glucose monitoring and management suggestions according to the specific situation of patients.
More convenient: Future CGM systems will be easier to use, including smaller sensors, longer service life, and a more user-friendly user interface.
More integrated: The CGM system will be more closely integrated with other medical devices and health management APPs to form a complete diabetes management system.
Emphasize the importance of technological innovation
Technological innovation plays a vital role in improving the management level of diabetes mellitus. Through continuous technological innovation, we can develop more accurate, reliable, convenient and personalized blood glucose monitoring tools to provide more comprehensive and effective management programs for patients with diabetes. At the same time, technological innovation will also promote the continuous development of the field of diabetes management, bringing more benefits to doctors and patients.
In conclusion, CGM technology has a broad development prospect, and its application in diabetes management will become more and more extensive. Future research should continue to focus on technological innovation and the improvement of user experience to provide better management solutions for diabetic patients.
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