
WO 03/076005 PCT/GB03/01009  Medical Device The present invention relates
to a medical device and  in particular to a cardiopulmonary resuscitation
device,  5 such as an automated external defibrillator (AED), that is
activated by whether or not electrodes, for administering  treatment, are
associated with the device. In adults, the commonest primary arrhythmias at
the  onset of cardiac arrest are ventricular fibrillation (VF),  10 or
pulseless ventricular tachycardia (VT). When such arrhythmias occur, the
primary form of therapy is  defibrillation, which should be carried out
with the  minimum of delay in order maximise the patient's chances of
survival. If treatment is delayed, the chances of success 15 of reviving a
patient with an otherwise relatively  treatable arrhythmia such as VF,
declines rapidly with the  passage of time. If an electrocardiogram is
taken of the  patients experiencing, for example VF, the amplitude and
waveform of a patient's electrocardiogram indicates that 20 changes occur
in the patient's body such as the depletion  of myocardial energy stores
and lack of oxygenation. Basic  life support treatment will not reverse
these changes in  the patient and can only slow the rate of deterioration.
It  is a major priority to minimise risk of this deterioration 25 occurring
by ensuring that there is the minimum delay  between the onset of a cardiac
arrest and the  administration of treatment by defibrillation using an AED 



WO 03/076005 PCT/GB03/01009  2 in order to provide a shock to regulate the
patient's heart  rhythm. Defibrillation may be possible for several minutes
after a cardiac arrest occurs but the chances of survival  are optimised if
treatment is given in the period of around  5 90 seconds after the onset of
cardiac arrest. In general, administration of shocks to patients is  only
given by qualified personnel, such as paramedics  specifically trained to
use AEDs. The training ensures  that personnel use such equipment in a way
that there is 10 minimal risk off an inappropriate shock being given to a
patient. For example, if a patient is not experiencing  arrhythmia, and a
shock is administered, then the heart  rate of an otherwise healthy patient
could be disturbed and  a cardiac arrest triggered. 15 As presently only
trained personnel are able to use  AED's, this results in a delay in
treating a patient as  they have to reach the patient. If an ambulance has
to be  called, this delay can often be several minutes by which  time a
patient may have died. 20 Consequently, there is a need for providing a
medical  device such as an AED that is simple to use and which can  be used
by persons at the scene of an incident who may not  necessarily be
qualified in administering treatment to an  individual. 25 According to the
invention there is provided a medical  



device having a control circuit adapted to operate one or  more electrodes
in response to analysis of a patient's WO 03/076005 PCT/GB03/01009  3
condition by the medical device, characterised in that the  medical device
includes a support for an electrode, whereby  when the electrode is
associated with the support, the  control circuit is deactivated but on
removal of the 5 electrode from the support, the control circuit is
activated. Preferably, there are one or more supports each being
associated with an electrode. It is envisaged that the support or supports
comprise  10 apertures in a housing of the medical device. Preferably,  the
electrodes may be inserted in the apertures thereby  interrupting the
control circuit either completely or to a  substantial extent. When the
circuit is interrupted to a  substantial extent, there may be a trickle
charge through 15 the electrode so that the medical device remains on
standby. Preferably, when the device is on standby, the  condition of the
electrode may be monitored by the charge  passing through it. This may be
by measuring electrical  20 impedance or resistance across the electrode.
It is preferred that the electrode is contained within  a pouch. The pouch
protects the electrode prior to use. It is envisaged that the medical
device includes an  



electro-detection circuit for detecting the presence of an  25 electrode or
an electrical pouch, which is inserted in the housing. It is envisaged that
the circuit may comprise a  switch device that is activated when the pouch
is inserted WO 03/076005 PCT/GB03/01009  4 or removed from the housing by
displacement of a mechanical  element. The switch may be in the form of a
spring  connector in a preferred arrangement. Alternatively, the  detection
circuit may use a field effect sensor to detect 5 the presence of a pouch
or electrode between the emitter  and sensor. Also, the detection circuit
may include a  light source and detector, with the light source being
interrupted when an electrode or pouch is inserted in the  housing. When
the electrode/pouch is removed from the 10 housing, the detector senses
light emission and then acts  as a switch to activate the medical device.
It is  envisaged that a combination of such switching elements may  be used
so that a back up mechanism can be provided for  detection and activation
of the device. 15 It is preferred that when the electrode or pouch is
removed from the detection circuit, the medical device is  switched on
ready to deliver treatment, such as a shock via  the electrode. In a
further embodiment, when the electrode  is removed, rather than the device
being immediately 20 activated ready for treatment, a self testing
diagnostic  routine is activated so that self checks can be carried out  



by the device to ensure that it is functioning correctly  prior to use on
the patient. It is envisaged that the  operation of the removal of the
pouch or electrode may 25 directly operate the device or may cause indirect
operation  of the device by triggering a further prompt mechanism in  the
device for starting either the self-diagnostic routine WO 03/076005
PCT/GB03/01009  5 or treatment of the patient. In a further embodiment,
activation of a switch  allows, either directly or indirectly, a power line
from a  battery system in the device to the control system to 5 become
activated. This causes a processor or sub-processor  to change its status
from idle to active. The device can  then be activated by switching on, or
alternatively a self- test routine may be activated depending on the preset
instructions of the device. Whether a self-test occurs or 10 not can be
selected by the medical device  operator/installer and it may be the case
that self-testing  is not carried out where there is or is likely to be an
ultra emergency, for example the patient is on the point of  dying. 15 In a
further embodiment, a processor or sub-processor  may actively or passively
monitor the status of the  switching mechanism. A change in status would
then alert  the processor or sub-processor and would cause power  to be
activated for the medical device or a self-test may 



20 be activated depending again on what the prior programmed  instructions
are for the device. The medical device may be defined as a device that
delivers or monitors the condition of a patient by using  electrodes. In
particular, the invention is concerned with 25 cardiopulmonary
resuscitation devices such as  defibrillators or heart monitors, but also
the invention is  also applicable to other types of devices using
electrodes WO 03/076005 PCT/GB03/01009  6 placed on a patient's body such
as electrocardigrams (ECGs)  or electroencephalogram EEGs. An embodiment of
the invention will now be described,  by way of example only, with
reference to the following  5 figures in which: Figure 1 is a schematic
diagram of the circuitry  associated with the device according to the
invention;  Figure 2 shows an electrode in-situ device within a  detection
circuit; and 10 Figure 3 shows a schematic diagram of the circuitry
incorporating an electrode. As shown in Figure 1, a circuit for operating a
medical device, which in this case is a defibrillator, is  generally shown
as 1. The circuit comprises a power source 15 2 and a switching circuit 3,
which switches charge between  the power source 2 and capacitors 4 so that
charge can be  delivered to electrodes 5 which are placed on the patient's



chest during treatment. The defibrillator has a housing (not shown) with an
aperture 6 in the form of a slot in the  20 housing. An electrode 5, which
is contained in this case  in packaging 9 in the form of a pouch around the
electrode,  is inserted in the aperture 6. On either side of the  opening
of the aperture 6 are electrical connectors 8.  These may be in the form of
metal contacts. The connectors 25 8 are held apart by spring connectors 7
at the end of the  aperture opposed to the opening. Insertion of the
electrode 5 in the aperture 6 forces apart the connectors WO 03/076005
PCT/GB03/01009  7 8. The spring connectors are held in tension by this
forcing apart. When the electrode is removed from the  aperture in the
direction of the arrow shown, the tension  in the spring connectors is
released and the electric 5 connectors 8 come together to meet so
completing the  circuit of the defibrillator. When the circuit is
completed, the defibrillator becomes activated by flow of  charge from the
battery 2. At this point, the  defibrillator may be ready for activation or
alternatively, 10 depending upon how the defibrillator is set up or
programmed, a self-test mechanism may occur. Figure 3 shows a schematic
diagram of an electrode  inserted within the circuitry of the
defibrillator. A  power source, including the battery 2 which in turn is in
15 communication with a processor 10 which can sense the  



presence of electrode 5 or electrode packaging 9. A  processor 10 can
monitor the condition of the electrode 5.  Alternatively, or in addition to
monitoring the electrode  condition, once the electrode is removed from the
20 defibrillator, it can act activate circuitry to switch the
defibrillator on or it can start a pre-check routine to  ensure that the
defibrillator is in a condition whereby it  may deliver charge effectively
to the patient. It is to be understood that the figures refer to a  25
preferred embodiment of the invention. It is may be that  there are
multiple apertures, each for housing a separate  electrode or
alternatively, a single aperture may house a WO 03/076005 PCT/GB03/01009  8
number of electrode, with the medical device only being  activated when the
first or final or any electrode is  removed. This arrangement would be
particularly useful  where pairs of electrodes are used to treat a patient.
5 Further electrodes need not necessarily be held in  protective pouches,
it may be that the aperture has  integral protective means such as
cushioning for protecting  the electrode. Having described specific
embodiments of the  10 invention, other embodiments and uses will become
apparent  to those skilled in the art without departing from the  inventive
concepts described. Consequently, the invention  is to be construed
embracing each and every novel feature  



or combination of features present in or possessed by the 15 apparatus and
methods of use described within the spirit  and scope of the invention. WO
03/076005 PCT/GB03/01009  9 CLAIMS  1. A medical device having a control
circuit adapted  to operate one or more electrodes in response to analysis
5 of a patient's condition by the medical device,  characterised in that
the medical device includes a support  for an electrode, whereby when the
electrode is associated  with the support, the control circuit is
deactivated but on  removal of the electrode from the support, the control
10 circuit is activated. 2. A medical device according to Claim 1, wherein
the medical device has one or more supports, each being  arranged to be
associated with a respective electrode. 3. A medical device according to
Claim 1 or Claim 2,  15 wherein the support or supports comprise apertures
in a  housing of the medical device such that when the or each  electrode
is inserted in respective apertures, the control  circuit is interrupted
either completely or to a  substantial extent by the presence of the
electrode(s) in  20 the or each aperture in the housing. 4. A medical
device according to Claim 3, wherein  when the control circuit is
interrupted, said control  circuit is arranged to allow the flow of a
trickle charge  



through the or each electrode so that the medical device  25 can remain on
standby. 5. A medical device according to Claim 4, including a  monitor,
wherein when the medical device is on standby, the WO 03/076005
PCT/GB03/01009  10 monitor is arranged to monitor the condition of the or
each  electrode as a function of the charge passing through it. 6. A
medical device according to Claim 5, wherein the  monitor is arranged to
measure electrical impedance or  5 resistance across the electrode. 7. A
medical device according to any preceding claim,  wherein the medical
device includes a detection circuit  associated with the or each aperture
in said housing, the  detection circuit being arranged to detect the
presence of 10 an electrode or a pouch containing an electrode when
inserted in the aperture(s) in the housing. 8. A medical device according
to Claim 7, including a  switch which switches on power to the control
circuit so  that the medical device can be activated on removal of the  15
electrode/pouch to allow power 9. A medical device according to claim 8,
wherein the  detection circuit includes a light source and detector,  with
the detector being arranged to detect interruption of  the light source
when an electrode/pouch is inserted in the 20 housing and light emission
when the electrode/pouch is  removed from the housing, the detector then
acting as the  



switch to activate the medical device. 10. A medical device according to
Claim 9, wherein  the medical device includes a combination of switching
25 elements to detect and activate said medical device. 11. A medical
device according to any preceding  claim, including a self test mechanism,
whereby when WO 03/076005 PCT/GB03/01009  11 electrode(s) are removed from
the housing, a circuit is  completed in the medical device which can either
cause the  medical device to be activated ready for use or can  activate
the self-testing mechanism so that checks can be 5 carried out to ensure
said medical device is functioning  correctly prior to it being used on the
patient. 12. A medical device according to Claim 11, wherein  the
self-testing mechanism is arranged to actively or  passively monitor
switching in the medical device as a 10 result of removal or insertion of
electrodes in the  housing, a change in status of the switching then
alerting  a processor or sub-processor so that the control circuit  can be
activated. 13. A medical device according to any preceding  15 claim, which
is a cardio-pulmonary resuscitation device. 


