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Technical Review – Mobile EKGs
Introduction


It is estimated that around 325,000 people die every year because of a coronary attack [1]. With most of these resulting from cardiac arrest, it can be considered the single largest killer of people in the world [7]. An Electrocardiogram (EKG or ECG) does not prevent a coronary attack, but it allows close monitoring of a person’s heart beat. If irregularities in the heartbeat can be identified early enough, precautions can be taken. A mobile EKG unit would allow a person’s heartbeat to be tracked without confining them to a certain area. With 83 percent of the people that are affected by coronary attack being over the age of 65, such a device will have great applications in retirement and nursing homes. This paper takes a look at current mobile EKGs and then focuses on what is required to be able to turn the weak heartbeat signal into a stronger signal that allows analysis.
Current Mobile EKGs

Most people requiring an EKG are in a bed and do not require an EKG that allows mobility. This is the reason why existing mobile EKG system are not very well known. However researchers have worked hard on creating mobile EKG systems that are safe and allow users to move around as much as they want. One example comes from ITIV, a technical institute in Karlsruhe, Germany. According to [3], their EKG unit sends out an alarm in case of emergencies. This feature gives patients a sense of safety. The ITIV EKG unit has a 24 hour battery life and uses a Bluetooth interface to transmit signals. Using Bluetooth to connect to a cell phone, the unit is connected to an emergency center where experts can analyze the user’s heartbeat and give immediate feedback and advice over the phone [3]. 
Circuitry for a Mobile EKG

The human heartbeat can range anywhere between 0.5mV to 5.0mV [4]. Because of this low signal a strong amplifier is needed. One example of an amplifier that is suited for a mobile EKG is the AD624AD. The inputs of the AD624AD can be set to have a gain of anywhere between 1 and 1000 [6]. However due to the complexity of the system other devices are needed as well. In an EKG the heartbeats are measured with electrodes that are attached to the user’s chest. This contact between the electrodes and the skin can create a dc component as high as 300mV [4]. Random noise is also an issue that needs to be removed. This noise can come from the electrodes having variable contact with the skin, electromagnetic interference or basic muscle contractions. To remove these unwanted signals several filters will be installed after the amplifier [4]. With the signal cleared up, voltage sensors can be used to read the signal in and process it.

One important aspect when designing a medical device is safety. Even if there is only a small risk that something might happen to the patient, every possible precaution has to be taken to ensure no harm to the user. In the case of a mobile EKG, there is a small risk of voltage being sent to your chest. Even if the voltage in this design is not lethal, discomfort to the user can occur and therefore must be prevented. This can be achieved by either placing diodes across the inputs or by inserting an optical isolator in the circuit [5].

A mobile EKG will allow users to keep track of their heartbeat without having a restriction on movement. This feature can be very important in nursing and retirement homes. The mobile EKG unit is designed for safety and mobility.  A wireless unit can be attached to allow doctors and nurses to access heartbeat information. This feature will allow earlier detection of heartbeat problems.
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