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Theimplantable sensors

Various transducers of non-electrical values totalsl firmly have taken their
place in many areas of human knowledge and, moee, av medicine. It is hard to
imagine a modern doctor who would not use a hugebeu of achievements of radio-

electronics, microelectronics, metrology and diasjis.

The sensor is a measurement tool used for sigmatfwrmation in a convenient
form for transmission, further transformation, pFesing and (or) keeping, but this
form can't be directly perceived. Sensors are wideded in scientific research,
testing, quality control, telemetry, automated coinsystems and in other areas and
systems, where it is required to obtain measurenmdéotmation. [1] Although they
are one of the most slowly developing fields of mabelectronics and all electronics
generally, the overwhelming majority of diagnosaad therapeutic devices and
systems contain many different transducers andreths, without which the work of

the system is unthinkable.

Sensors implantable into the body have become al@oplevelopment in
bioengineering. Electronics can serve the medimndifferent ways. Being attached
to the skin external devices monitor temperaturalsqg blood pressure and
circulation. This information is very useful duringaining the athletes, and when
integrated under the skin of ordinary people semsan follow the minimal changes

in the patient's body and send a message to therddsomething goes wrong.

Nowadays medical chips, which are small sensoréamtgd under the skin, are
already used in the world. The sensor has a pretechell, under which the
microcircuits are located. This medical chipis sawrder the skin, using a special



syringe. Alsg it can be injected into the muscle of the foreaight hand or the right
hand between the fingers. Supporters of chippipgpasse one of the main advantages
of this technology is the possibility of fast metliaid to sick people. [2] For
example, you can ask any diabetic if he like toqaea finger daily to measure blood
glucose levels, and you will know this is quite legsant. Sothe task of creating a
painless glucometer an instrument for measuringgtheose level is one of the most

important questions in the case of diabetes traatme

American bioengineering is doing big steps in tightf against diabetes.
Recently they have presented a prototype of a egseglucometer-implant, which
may test the level of sugar in the blood of theigoatduring the year without
replacement. If federal public health agencieshim WS approve thisinnovation and
allow mass production, people with diabetes willdhan excellent alternative to the

existing glucometer.

The principle of an implant operation is simple eT¢ensor is implanted under
the skin and makes measurements, data is trandrtoté&n external source (such as a
mobile phone or PDA), information processing isriear out and the result is given.
Wireless blood glucose meter is compact, has aetemof 38 mm at a thickness of
16 mm. It aims to change the principle of analysiseliminating any piercing and
pain. Now there are special needle-like glucoses@msnthat analyze blood on a
regular basis. However, these devices still req@ptacement every 3-7 days.

Scientists have confirmed that the continuous toong of glucose levels
allows to avoid complications, such as chronic kydisease, eye and cardiovascular
system disorders. The author of the research, binear David Gowe, University of
California, San Diego, had already carried outstest animals and received positive
results. Wireless glucose sensor consists of twits.pdhe first part has a catalyst
glucose and oxidase enzyme, and causes the cheraa@ion depending on the
amount of oxygen that sugar absorbs and the coofdhe oxygen in the interstitial



fluid under the skin. The second sensor measuegxygen level on the basis of data
from the first sensor and compares with the stahdafue, thus determining actual
content of glucose in blood at a given time. Da@iolwe announced that he is going
to start clinical testing of the implant on humanghe coming months. In case of
success this innovation will appear in the freekmaand will be able to help millions

of people with diabetes. [3]

The team of engineers from the Massachusettstutestof Technology is
working on the creation of built-in sensor madecafbon nanotubes. The miniature
device can be input under the skin with the ingttwhere it will constantly have
monitored the patient's health throughout the wlyelar. After this period the sensor
will have to be replaced. Such devices can perfomations of the whole laboratory:
they will constantly measure the blood sugar lewedrn of inflammation, of
increasing pressure and temperature, and sendnal sfigconcentration of harmful
substances such as air pollution, dangerous gasdexms is increased in the

environment.

Sensors of the nanotubes were invented by a cakemgineer at MIT Nicole
Iverson. Together with her team she implanted ttwtopype into the body of the
mouse and the published results of the test imttee in the Nature Nanotechnology

journal.

Iverson and her colleagues are currently workingaosensor that could be
implanted under the skin of diabetic patients tanitww the level of sugar or insulin

levels. This eliminates the necessity of takingpbdlsamples for analysis.

Nanotubes, being one of allotropic modificatios@abon can be widely used
in medicine because of small size and high seitgitivhis is an ideal material for
manufacturing sensors, as they can be made to glwer the infrared light upon

contact with certain chemicals. Made of carbon haes sensors also can be applied



to detect other molecules including glucose.

For manufacturing her devices lverson wrappadon nanotubes in the DNA,
which susceptible to nitric oxide (NO), that is ddgy many cells for transmitting
signals to each other. Based on this design ssientiave created two types of
sensors: the first sensor implanted with from thedtion is designed for a short-term
monitoring of the patient's health (for examplerioly rehabilitation after surgery),
and surgically implanted second sensor is for @-iime monitoring of patients,
suffering from cancer, diabetes and immune reastadter implantation of artificial
joints. Iverson’s team attached a layer of the paly to short-time monitoring
sensors, that does not allow the nanotubes to tstggkher with each other, so that the
device can easily circulate through the blood streand pass through the lungs and

the heart, without causing any harm to the body. [4

To sum up, it should be noted that the sename universal devices widely used in
medicine, especially for automatic diagnostics.n\inplantable miniature sensors it
Is possible to avoid unpleasant daily taking obleamples in case of diabetics and
in addition it may be used for continuous monitgrof patients after surgery or in the
case of oncology. Andthis sensors are harmlesh¢obbdy that is an absolute
advantage.

References:

1)https://ru.m.wikipedia.org/wikilaTunk
2)http://apocalypse.orthodoxy.ru/review/2011 1.htm
3)http://diabetdieta.ru/sovsem-skoro-postoyanngjpk..
4)http://lwww.vesti.ru/doc.html?id=1150890



