SNS COLLEGE OF TECHNOLOGY

>PP | &
DEPARTMENT OF ECE }

19ECO401-ADVANCED SENSOR TECHNOLOGY
UNIT-V APPLICATIONS OF SENSORS

Medical Diagnostic Sensors:

Medical diagnostic sensors are essential components in the field of healthcare,
contributing to the detection, monitoring, and diagnosis of various medical conditions. These
sensors play a crucial role in collecting data from the human body, enabling healthcare
professionals to make informed decisions about a patient's health. Here is a detailed
description of some common types of medical diagnostic sensors:

1. **Blood Glucose Sensors:**

- **Continuous Glucose Monitoring (CGM) Systems:** These sensors provide real-time
measurement of glucose levels in patients with diabetes. Typically worn as patches, they use
tiny electrodes to measure glucose in interstitial fluid, allowing for continuous monitoring
without the need for frequent fingerstick tests.

2. **Electrocardiogram (ECG or EKG) Sensors:**

- **Electrodes and ECG Machines:** ECG sensors detect and record the electrical activity
of the heart. Electrodes are strategically placed on the skin, and the resulting data helps
diagnose various heart conditions such as arrhythmias, myocardial infarctions, and atrial
fibrillation.

3. **Blood Pressure Sensors:**

- **Sphygmomanometers and Automated Blood Pressure Monitors:** Blood pressure
sensors measure the force of blood against arterial walls. These sensors are crucial for
diagnosing hypertension and assessing cardiovascular health.

4. **Temperature Sensors:**
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- **Digital Thermometers:** These sensors are widely used for measuring body
temperature. They are essential tools for diagnosing fever and monitoring changes in body
temperature that may indicate infections or other medical conditions.

5. **Pulse Oximeters:**

- **Photoplethysmography (PPG) Sensors:** Pulse oximeters measure the oxygen
saturation in the blood by analyzing the light absorption of hemoglobin. This information is
vital for assessing respiratory and circulatory function.

6. **Respiratory Sensors:**

- **Capnography Sensors:** These sensors monitor the concentration of carbon dioxide in
exhaled breath. Capnography is used in various medical settings to assess respiratory status
and the effectiveness of ventilation.

7. **Ultrasound Sensors:**

- **Ultrasound Transducers:** Ultrasound sensors use high-frequency sound waves to
produce images of internal body structures. They are widely employed in medical imaging
for diagnostic purposes, such as visualizing fetal development during pregnancy.

8. **MRI and CT Scanning Sensors:**

- **Radiofrequency Coils and Detectors:** These sensors are integral to magnetic
resonance imaging (MRI) and computed tomography (CT) scanning. They capture detailed
Images of internal organs and tissues, aiding in the diagnosis of a wide range of medical
conditions.

9. **Bjosensors for Disease Markers:**

- **Enzyme-Linked Immunosorbent Assay (ELISA) Sensors:** ELISA sensors detect
specific proteins or antibodies in bodily fluids. They are commonly used for diagnosing
infectious diseases, autoimmune disorders, and certain cancers.

10. **Neurological Sensors:**
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- **Electroencephalogram (EEG) Sensors:** EEG sensors measure electrical activity in
the brain. They are crucial for diagnosing and monitoring neurological conditions such as
epilepsy and sleep disorders.

11. **Chemical and Molecular Sensors:**

- **Polymerase Chain Reaction (PCR) Sensors:** PCR sensors amplify and detect
specific DNA sequences. They are vital tools in molecular diagnostics, aiding in the
diagnosis of genetic disorders, infectious diseases, and certain cancers.

12. **Pressure Sensors:**

- **Intracranial Pressure (ICP) Sensors:** Implanted in the skull, these sensors monitor
pressure within the brain. They are used in the management of traumatic brain injuries and
conditions affecting intracranial pressure.

13. **Ambulatory and Wearable Sensors:**

- **\Wearable ECG Monitors and Holter Monitors:** These sensors allow for continuous
monitoring of cardiac activity over an extended period. They are particularly useful for
diagnosing intermittent heart conditions and assessing overall heart health.

The development and integration of medical diagnostic sensors continue to advance,
providing healthcare professionals with valuable insights for accurate and timely diagnoses.
As technology progresses, these sensors are expected to play an increasingly crucial role in
personalized medicine and remote patient monitoring.
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