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ABSTRACT

Night time hypoglycaemia can be a concern for diabetic patients. It occurs when
blood sugar levels drop too low during the night, potentially leading to symptoms
such as sweating, confusion, irritability, or even loss of consciousness. It's crucial for
diabetic patients and their caregivers to be aware of the signs and symptoms of
hypoglycaemia and to take preventive measures, as individuals with type I diabetes
often face increased challenges with this condition. The aim of uninterrupted glucose
monitoring in correlation with heart rate and for diabetic patients who are at risk of
night time hypoglycaemia, having a caregiver or a nocturnal monitoring system in
place can be crucial for their safety and well-being. Nocturnal hypoglycaemia
monitoring involves continuous or periodic checking of blood sugar
levels throughout the night to detect and address any drops in glucose levels
promptly. For daytime care of diabetic patients, advanced technology plays a crucial
role in monitoring and managing their condition effectively. This monitoring can be
done manually by a caregiver who wakes up periodically to check the patient's blood
sugar levels with a glucose meter. Alternatively, Continuous Glucose Monitoring
(CGM) systems can provide real-time glucose readings throughout the night, alerting
both the patient and caregiver to any concerning fluctuations. Temperature during the
nocturnal period is to improve the detection and management of hypoglycaemia,
thereby enhancing overall health outcomes and quality of life for individuals with
diabetes. This project provides real-time data on blood glucose levels, which is
particularly important for individuals with diabetes. This plays a crucial role
during the night when individuals may not be awake to sense symptoms. Monitoring
temperature alongside glucose levels and heart rate can provide a more
comprehensive understanding of the body's response to hypoglycaemia and may
offer additional insights into its detection and management of hypoglycaemia, which
can be dangerous and lead to complications if not addressed promptly. It allows for
the continuous tracking of glucose levels, enabling the early detection of
hypoglycaemic events and the adjustment of therapy to prevent them. Additionally,
CGM can be used to analyse the correlation between physical activity
and hypoglycaemia, as well as to make well-founded decisions on glucose intake
for hypoglycaemia
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INTRODUCTION

Nocturnal hypoglycaemia, a state that can be characterized by low levels of glucose during sleep, poses
significant challenges for individuals managing diabetes, can lead to severe consequences that may include
cognitive function, increased cardiovascular events, and disrupted sleep patterns.

Access to healthcare and diabetes management resources varies across different regions of India, with urban
areas generally having better access to specialized care and facilities for diabetes management. However,
challenges such as lack of awareness, limited access to insulin and monitoring supplies, and socioeconomic
factors can hinder optimal management of type 1 diabetes in some areas.

Managing typel diabetes involves insulin therapy, which can be administered through injections or an insulin
pump. Blood sugar monitoring, a balanced diet, regular exercise, and maintaining a healthy lifestyle are also
crucial for managing the condition and preventing complications.

A glucose level below 70 mg/suggest potential for serious hypoglycaemia. Immediate actions include avoiding
driving, rechecking glucose, consuming fast-acting carbs, or adjusting treatment. Serious hypoglycaemia,
below 54 mg/dL, requires immediate treatment. Severe hypoglycaemia, leading to confusion or loss of
consciousness, demands assistance for recovery, irrespective of glucose levels.

To address this complex issue, a comprehensive approach is essential, an approach can provide a real-time
glucose reading throughout height and thus alerts both the patient and caregiver to any concerning fluctuations
thereby enhancing one’s quality of life. This monitoring will be crucial for their safety and well-being.

OBJECTIVES:

1. Achieving and maintaining optimal blood glucose levels throughout the night is essential for overall
diabetes management and long-term health outcomes

2. Integrating these technologies into a comprehensive approach enhances our ability to monitor glucose levels
in real time and implement timely interventions.

3. Optimal management of nocturnal hypoglycaemia through a comprehensive approach may lead to improved
overall glycaemic control, which can reduce the risk of long-term diabetes-related complications.

4. It's a completely interconnected system which would prevent the human delayand error in the process, would
proactively route the flow according to the dynamic situation through the gates and pressure booster pump

LITERATURE SURVEY

EXISTING SYSTEM:

Nocturnal home blood pressure(BP)monitoring has been used in clinical practice for~20 years. The Authors
Recently Showed That Nocturnal Systolic BP(SBP) measured by a home BP monitoring device in a Japanese
general practice population was a significant predictor of incident cardiovascular disease (CVD) events
Continuous glucose monitoring (CGM) has revolutionized diabetes management, offering a wealth of
information about blood sugar trends throughout the day and night.

If your blood sugar drops below 70 mg/dL, it means you might be at risk of serious hypoglycaemia. You should
take action right away, like checking your blood sugar level, eating something with fast-acting carbohydrates,
or adjusting your treatment. Serious hypoglycaemia, which is when your blood sugar falls below 54 mg/dL
needs immediate treatment. If you experience severe hypoglycaemia and feel confused or lose consciousness,
you need help to recover, regardless of your blood sugar level.

DISADVANTAGES

* Many of these systems can be expensive, including the initial cost of purchasing the device and ongoing
expenses for supplies such as sensors, transmitters, and insulin cartridges. This can pose a financial burden,
particularly for individuals without adequate insurance coverage or financial resources.

* Despite technological advancements, glucose monitoring systems may still have inaccuracies and variability
in readings, especially during rapid glucose changes, such as during exercise or after meals. False alarms or
missed hypoglycaemic events can occur, leading to potential safety concerns or anxiety for users.

* Some monitoring systems have limitations in terms of sensor wear time, calibration requirements, and
compatibility with other devices or software platforms. Users may find these limitations inconvenient or
restrictive, impacting their ability to effectively manage hypoglycaemia.
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PROPOSED SYSTEM:

The aim of uninterrupted glucose monitoring in correlation with heart rate and for diabetic patients who are at
risk of night time hypoglycaemia, having a caregiver or a nocturnal monitoring system in place can be crucial
for their safety and well-being

A system can provide real-time glucose readings throughout the night, alerting both the patient and caregiver
to any concerning fluctuations. Temperature during the nocturnal period is to improve the detection and
management of hypoglycaemia, thereby enhancing overall health outcomes and quality of life for individuals
with diabetes

Monitoring temperature alongside glucose levels and heart rate can provide a more comprehensive
understanding of the body response to hypoglycaemia and may offer additional insights into its detection and
management of hypoglycaemia, which can be dangerous and lead to complications if not addressed promptly.

DESIGN
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HARDWARE COMPONENTS

Max30102: The device which consists of Max30102 sensor which functions as heart rate monitor and pulse
oximeter. The Red and IR LED used to emit red light and radiation that invisible to human eye respectively.
The LDO regulator maintains stable output voltage. Photodetector is used to measure blood glucose level by
passing light intensity through a blood sample.

MAX30102
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Photodetector

MQ138 Sensor: The MQ138 sensor is designed for detecting a variety of volatile organic compounds (VOCs)
and hazardous gasses. It is widely used in air quality monitoring equipment. This sensor operates on the
principle of a variable resistance which changes as the concentration of the target gas changes, providing an
analog output proportional to the concentration. The MQ138 is sensitive to a range of compounds, including
benzene, alcohol, smoke, and formaldehyde, making it suitable for environmental monitoring, safety, and
health applications.

ESP32S: The ESP32-S is a powerful tool generic MCU module that targets a wide variety of applications,
ranging from low-power sensor networks to the most demanding tasks such as voice encoding, music
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streaming, and MP3 decoding. It features dual-core CPU, generous on- board memory, and rich peripheral
interfaces, offering a perfect solution for IoT (Internet of Things) applications. TheESP32-Simprovesupon its
predecessor, the ESP8266, with greater speed, more GPIOs, and added Bluetooth capability (both classic and
BLE).

BMS (Battery Management System): A Battery Management System (BMS) is crucial for rechargeable
battery packs. It monitors cell voltage, temperature, state of charge, and health estimation. The BMS balances
cell charging, provides protection, and communicates with the device's main controller. It ensures safe and
efficient operations of rechargeable batteries. A BMS is a critical part of rechargeable battery packs. It Ensures
they are safe, reliable, and long-lasting. The BMS performs several key functions including monitoring the
battery's voltage and temperature, calculating its current capacity and health condition, ensuring equal charging
of the cells, providing safeguards against overvoltage, under voltage, over current, and short circuits, and
communicating battery status to the device's controller.

Max1002 sensor: The MAX1002 is a low-power, single-chip CMOS sensor interface for capacitive touch
sensors, commonly used in implementing touch buttons. It features built-in calibration and compensation
algorithms to minimize external component requirements and simplify the design process. The MAX1002
efficiently detects and processes changes in capacitance, enabling touch- sensitive interfaces in a variety of
applications.

Lithium battery: Lithium batteries are a type of rechargeable battery known for their high energy density,
lightweight, and long lifespan. They're widely used in electronics, electric vehicles, and energy storage
systems. Lithium-ion (Li-ion) and Lithium-polymer (LiPo) are common variations, each with specific
advantages for different applications. Li-ion batteries are noted for their high energy density and are commonly
used in portable electronics and electric vehicles. A Li-ion (Lithium-ion) battery with a nominal voltage of
3.7V is a common specification for rechargeable batteries used in a wide range of portable electronic devices,
including smartphones, laptops, digital cameras, and more. This voltage refers to the average output voltage
during discharge under typical conditions. Li-ion batteries are chosen for their high energy density, lightweight,
and ability to be recharged hundreds of times before experiencing significant capacity loss. They also have a
low self-discharge rate, making them suitable for a variety of applications.

5V Charger: A 5V charger typically refers to a power adapter designed to supply a 5-volt direct current (DC)
to devices, commonly used for charging smartphones, tablets, and other portable electronic devices. The 5V
output matches the required input voltage of many USB-powered devices, ensuring compatibility with a wide
range of equipment. Chargers may vary in their current output, often denoted in amperes (A) or mill amperes
(mA), with common outputs being 1A, 2A, or higher, affecting how quickly a device can be charged.
Compeatibility with the device's charging requirements is key to ensure efficient and safe charging.

Infrared sensor: An infrared sensor is a device that detects infrared radiation emitted by objects to measure

temperature or proximity, commonly used in applications such as motion detection, temperature sensing, and
night vision.
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An infrared sensor is a device that detects infrared radiation (heat) emitted or reflected by objects. It works
based on the principle that all objects emit some level of infrared radiation. Infrared sensors are commonly
used in various applications such as motion detection, temperature sensing, proximity sensing, and object
detection in robotics and automation. They are particularly useful in environments where visible light sensors
may not be effective, such as low light conditions or dusty environments.

BATTERY CONNECTION

Serial Connections add up the voltages of individual batteries, ideal for applications requiring higher voltage.
Serial connections can be more space- efficient as they require fewer physical connections compared to parallel
setups. Serial connections offer more stable voltage output as the load is distributed evenly across all batteries.
Charging serially connected batteries are often simpler as each battery can be charged individually without
affecting others. Serial connections can offer better protection against over-discharge as each battery is
monitored individually.

Serial setups can provide higher energy density per unit volume or weight compared to parallel setups. Serial
connections can reduce internal resistance compared to parallel setups, leading to better overall performance.
Many Devices require specific voltage levels that can be easily achieved with serial battery connections. Serial
connections simplify circuitry design in many applications, reducing complexity and potential points of failure

CONCLUSION

An approach to monitoring for nocturnal hypoglycaemia involves a combination of continuous glucose
monitoring (CGM) systems, self-monitoring of blood glucose (SMBG), and assessing symptoms. Continuous
glucose monitoring provides real-time data as well as offers confirmation and calibration. Symptom
assessment adds an additional layer of information. Overall, this multi-faceted approach enhances detection
and management of nocturnal hypoglycaemia, promoting better glycaemic control and reducing associated
risks.
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