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Activity


In the future, implanted BCA-enabled sensors in the human body could sense many changes in bodily functions. This might include changes such as monitoring blood pressure to warn of the danger of a stroke. Alternatively, a sensor could monitor blood sugar levels in diabetics and send a warning when the level is too high or too low. Both these developments would benefit the lifestyle of ordinary people.





Your task is to make a short promotional leaflet to explain about BCAs. This should include a labelled diagram of the human body, an explanation of what BCAs are and the potential health benefits.





Electronic systems can use transducers to collect information about changes in a variety of factors. The systems can then act on the changes observed in a logical way. If these electronic systems are being used for monitoring the health or performance of people then often the sensor system needs to be inside the body to make effective measurements. If the sensor is inside the body the information may need to be transmitted to outside the body.





This requires an aerial or antenna built into the sensor system in the human. The antenna has to be able to send a signal to the monitoring device outside the body. With all the different types of interference that could disrupt the signal, a radio frequency (RF) device is the best solution available.





Part of these devices will be a low power, two-way radio communication system via a Body Centric Antenna (BCA). This will let doctors have up-to-the-minute data from patients. In this way, doctors can adjust treatment immediately at the point where there are any changes in the patient’s condition. The BCA allows the patient’s data to be monitored on any computer or smart phone.





However, the design process is challenging.


An RF signal requires an energy supply and electronic technology to produce it.


The signal must be very low power to prevent any damage to the human.


The antenna must be very small and the device has to be compatible with the person’s body.


The antenna has to have a good electrical performance.


The device has to be able to transmit through the tissues and organs of a human being.





What is an antenna?


An antenna is a component that converts an electrical current into radio waves or vice versa.


A silicon chip transmitter sends a radio frequency electric current to the antenna. The antenna transfers this energy to the surroundings as radio frequency electromagnetic waves (radio waves).


As a receiver, the antenna intercepts some of the energy in RF electromagnetic waves and produces a tiny electrical voltage across its terminals. This tiny voltage is sent to an amplified chip to make a stronger signal to be decoded.











