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Abstract: Biomedical engineering is a broad field that ceveemwide range of medical disciplines. Increasingature is
linked to engineering and technology. There is eakthrough in chemical engineering and nanoteclyyolGurrent
progressive information, sensors and wireless wogies opens new means of monitoring patientsiatadpreting
patient health data. In this review article, weuon the field of biomimetics and inform about nEssibilities of using
wearable implantable systems.

1 Biomimetics

Engineers, scientists, and business people
increasingly turning toward nature for design inspon.
The field of biomimetics, the application of metsaahd
systems, found in nature, to engineering and tdogyp
has spawned a number of innovations far superiariat
the human mind alone could have devidéel]. The
reason is simple. Nature, through billions of yeafrtrial
and error, has produced effective solutions tonmenable
complex real-world problems. The rigorous com paritbf
natural selection means waste and efficiency are r
tolerated in natural systems, unlike many of th
technologies devised by humans. For example, ge
powered cars are only about 20 percent efficidrat ts,

Figure 1 Geckskin™ is a new super-adhesive based
on the mechanics of gecko feet [3]

gasoline is converted into mechanlcal work.

Biomimetics, also known as Bionics (a term coined
by an American air force officer in 1958), Biogrgsand To capitalize on the wealth of designs and prosesse
Biomimicry, has been applied to a number of filden  found in nature, Dr. Julian Vincent, the directdrtioe
political science to car design to computer sciena@entre for Biomimetic and Natural Technologies rat t
(cybernetics, swarm intelligence, artificial neusoand University of Bath in England, and his colleagueséh
artificial neural networks are all derived from iionetic  devised a “biological patents” database that wilhlge
principles). Generally there are three areas ilobioafter engineers to directly tap into nature’s ingenuigpdssing
which technological solutions can be mode[@}t 1.) the need to consult with biologists that they hemme to
Replicating natural manufacturing methods as in thely upon for insight into nature’s workings. Acdorg to
production of chemical compounds by plants and alim the June 9th, 2005 issueTdfe EconomistThe idea is that
2.) Mimicking mechanisms found in nature such aleide this database will let anyone search through a wadge
and “Gecko tape” (Figure 1)[3]. 3.) Imitating of biological mechanisms and properties to findureit
organizational principles from social behavior ofsolutions to technological problems.” Currently, . Dr
organisms like ants, bees and microorganisms. Vincent estimates that “at present there is onl%0&b
overlap between biology and technology in termshef
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mechanisms used” so there is a great deal of patémt center. The physician can then manage patient
this area. management based on transferred fata].

The biological patents database takes a differe@tl  Monitoring Parkinson
approach to providing examples of natural biologica Symptoms and progression of Parkinson's disease
technologies which fulfill the requirements of atpaular ~ (Parkinson's Disease) vary widely from patient atigmt.
engineering problem. As explained in The EconomisThe severity of the symptoms in these patients vaay
instead of searching by a plant or animal’s nanme, @onsiderably between the doses of drugs during the
engineer would query the database with a keywde li day.Making a precise assessment of the patierttitoan
propulsion” to get “a range of propulsion mecharssrsed and adjusting treatment for his or her needs istwfost
by jellyfish, frogs and crustaceans.” There aresotiays importance to the doctor.Patients often confusertraor
to use the database as well, including charaatgrizin  of Parkinson's disease with drug-induced dyskisesia
engineering problem in the form of alist of deblea which causes autoreports to be unreliable BEcause of
features that the solution ought to have, and @ndit of  these diverse experiences, it is hard for scientiistapture
undesirable features that it ought to avoid.... Sw, fa truly accurate picture of what it is like to livdth a
example, searching for a means of defying gravityhtn PDWorkable technology, including bioengineers,
produce a number of possible solutions taken fromacluding intelligent phones and smart clocks, is a
different flying creatures but described in engiv@e promising new approach that has the potential échssv
terms. ‘If you want flight, you don’t copy a birbut you and what kind of information is collected and skidrem
do copy the use of wings and aerofoils,’ says Dihe patient to the researcher. Intel has develeptaige
Vincent."While the system only contains about 2,50@ata analysis platform using the Amazon Web Sesvice
“patents” at present, Dr.Vincent aims to signifitan (AWS) infrastructure to identify the data accesssd
expand the collection to help engineers identiffjured  Parkinson's researchers across the globe.
systems and behaviors that might be useful in their
engineering challenges. There is great hope that

biomimetics will help mankind develop technologtbat In a research initiative that began in 2014, the
both reduce our impact on the environment arounahds Michael J. Fox Foundation (MJFF) has worked wittelin
improve our quality of lifg4-6]. Corporation to collect, measure and evaluate Psokis

disease symptoms using "smart" wearable PD techyolo

This open access model allows free access to data f
2 Loadable and Implatable Technologies people with PD directly to scientists, and can laiplyze

Current technological advances and trends support Bew traces and present a holistic picture of whateians

increasing interest in finding new solutions anchfe of  to live with Parkinson's diseaskne first set of data will be
healthcare provision. Innovative portable and walara available to qualified researchers this sumnijt.
systems (Smart Wearable Systems) offer solutioms f&esearch data is on the AWS and is made available t
affordable and personalized services in good qualihe Parkinson's physician and researcher worldwid@kihéo
systems are used to monitor patients 24 hours,arddneir  Intel's platformThrough analysis, the data can reveal new
own home and surroundings, according to pre-estaddi  useful findings about life with Parkinson's disefie
medical protocols.

Similar procedures could be used to detect 1)

For health monitoring, SWS can provide a wide rangepisodes by exacerbation’s COPD (chronic obstrictiv
of wearable and implantable devices, including ses)s pulmonary disease), 2) changes of functional aslitn
actuators, intelligent textiles, power suppliesyeldss patients, which have got stroke and those who have
communications networks, processing units, multimedundergone rehabilitation, 3) seizures in patienith w
devices, user interfaces, capture, data procesaimj epilepsy and other medical events in which the time
support software and algorithms decision-makings€he significant. He exact method of monitoring the gatiand
systems are capable of measuring life function$ sz the type of data collected and transmitted wouldy va
body and skin temperature, heart rate, arteriabcblo according of the disease concerned [1].
pressure, blood oxygen saturation, sensing sutéssion,

and generating an electrocardiogram,
electroencephalogram and frequency of breathing.2 Smart tatoos
Measurements are transmitted through a wirelessosen Bioengineers from the University of lllinois - who

network, either for a central hub, such as a Patdaigital work with colleagues in Singapore - have foundraw to
Assistant (smartphone), or are sent directly toealth insert flat, flexible, extensible electronic serssanto a
temporary tattoo that can resist wrinkling, bendamy
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twisting of the skin (Figure 2) [10].
microelectronics, which are thinner than human hau

These Conclusions

Advances in sensor technology and innovations in

water-resistant, could be used to monitor the ettt \earable technology have provided a number of new
signals produced by heart, brain and muscle withodevices ready to support innovation in medical and

irritation (Figure 3).

Figure 2 Smart tato[il]
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.

Figure 3 The circuits’ filamentary serpentine shape
allows them to bend, twist, scrunch and stretcHewhi
maintaining functionality12]

Applications are extensive. Tattoos could be used t
monitor heart arrhythmias, sleep disorders andiaard

activity in premature babies, stimulating musci@sher
detectors, transmitters and receivers could belethto
the tattoo. Currently,

wireless transmitter. They hope that one day thidybe
able to interpret chemical information from thengld, 13].

bioengineers are working o

producing a small battery powered by solar cellsaor 'ﬂLZ] About

professional applications, including diagnostias,gsry,
and remote patient monitoring in indoor and outdeas.
Wireless medical devices provide new dimensions for
these applications. Biosensors, combined with eda®l
devices, can remotely monitor a person's healtlo@ie or
patient in the operating room in an "intelligentide" [7].
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