
A

Leltek Ultrasound Imaging System
(MODEL:LU700 Series)

L K _U I-L U 700-01

USER MAUNAL REV. 0.1

LELTEK



B

Disclaimer
T hisdisclaim erextendstoallprintedm atteraccom panyingtheL eltekU ltrasoundIm aging
S ystem .

T hism anualislicensed underthe L elteksoftw areand m aintenanceagreem ent.You m ay not
use thism anualexcept in com pliance w ith the license.T he inform ation contained in these
m aterialsisproprietary and confidentialto L eltekInc.(“ L eltek“ )and isprovided forthe sole
useoftheindividualorentity to w hom itisaddressedand thereforethesem aterialsm ust be
kept in the strictest confidence. N o portion of thism anualm ay be copied,reproduced,
republished,m odified,sold,disclosed,ordistributed w ithout the priorw ritten perm ission
ofL eltek. U nauthorized copying or distribution of thism anual,in addition to infringing
copyright,m ay reduce the ability ofL eltek to provide updatesand currentinform ation to
users.

L eltekhastakencaretoensuretheaccuracy ofthisdocum ent,how ever,revisionsm ay notbe
possible in allsituations.Inform ation in thisdocum ent m ay be subject to change w ithout
notice,and L eltek assum esno liability forerrorsorom issions.L eltek reservesthe right to
m ake changesw ithout furthernotice to any productsherein to im prove reliability,function,
ordesign.L eltekm ay m akeim provem entsorchangesin the productsorprogram sdescribed
inthisdocum entatany tim e.

T hesem aterialsm aycontainthird-partycopyrightand/ortradem arkm aterials,theuseofw hich
hasnotalw aysbeen specifically authorized by the intellectualproperty ow ner.Allcopyrights
and/ortradem arkscontained in these m aterialsare the sole and exclusive property oftheir
respectiveow ners.

T heL elteklogoisaregisteredtradem arkandisthesoleandexclusiveproperty ofL eltek.

Allnam esused in L eltek(w hetheronline,in print,orany otherm edia)are fictitiousand are
used herein for the purposesof exam ple and dem onstration on how to use the L eltek
U ltrasoundS ystem .Any sim ilarity torealpeopleisacoincidence.
Copyright© 2017 L eltek.Allrightsreserved.
P ublished inT aiw an.
17-08-00001
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About This Manual

T hisdocum entcontainsthefollow inginform ation:

• AbouttheL eltekU ltrasoundIm agingS ystem :
Describestheproduct,liststechnical
specifications,anditsintendeduse.

• A Q uickT our:S how syou how togetstartedandbegin
scanning.

• U singtheL eltekU ltrasound Im agingS ystem :
Introducesyou tothefeaturesandconcepts,
helpsyou setupyoursystem ,andexplains
thetasksyou canperform .

• Cleaning& Disinfecting:Explainshow tocleanand
disinfectyourS ystem .

• S afety:O utlinesim portantsafety standards,
principles,andpoliciestofollow w henusing
theproduct.

• R eferences:O ffersinform ationsuchas
productstandards,regulatory requirem ents,
term sandconditions,glossary ofterm s,and
acousticoutputdata.

Target Audience T hisdocum entisw rittenfortrainedm edicalprofessionalsw ho
operateand m aintainuser’sL eltekU ltrasoundIm agingS ystem .It
containsinstructionsandreferencem aterialpertainingtotheusage
andm aintenanceoftheproduct.
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Document Conventions
Icons

Icon Description

Note

This icon indicates information material or helpful suggestions.

Caution

Indicates the need for the user to consult the instructions for use for
important cautionary information such as warnings, cautions and
precautions that cannot, for a variety of reasons, be presented on the
medical device itself.

Symbols

Symbols Description/Function
ConsultO peratorsM anual

Electricalprotection.Insulatedapplicationw ithIEC60601-1 (T ypeBF
appliedpart)

W iFi.T hissym bolm eansw irelesscom m unication

non-ionizing radiation

T hisw ay up.Indicatesthiscorrectuprightpositionofthetransport
package.

M anufacturer.Indicatesthem edicaldevicem anufacturer,asdefined inEU
Directives90/385/EEC,93/42/EEC and98/79/EC

BatchCode.Indicatesthem anufacturer'sbatchcodesothatthebatchor
lotcanbeidentified

S erialnum ber.Itm eansmanufacture’sserialnum berandthemedical
devicecanbeidentified.

M odelnam e.Itm eansm anufacture’sM odelnam eand them edicaldevice
canbeidentified.
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IndicatestheAuthorizedrepresentativeintheEuropeanCom m unity.

Fragileandhandlecarefully.Indicatesam edicaldevicethatcanbebroken
ordam agedifnothandledcarefully.

Non-sterile

Keepdry.Itm eansam edicaldevice w hichneedstobe protected from
m oisture.

Indicatessm edicaldevicethatshouldnotbeusedifthepackagehasbeen
dam agedoropened.

Atm osphericpressurelim itation

Indooruse only.T oidentify electricalequipm entdesignedprim arily for
indooruse.

R equiresseparatecollectionforelectricalandelectronicequipm entin
com pliancew iththeW asteElectricalandElectronicEquipm ent(W EEE).
Directive.W henaccom paniedby or,com ponentsofthedevicem ay
containleadorm ercury,respectively,w hichm ustberecycled ordisposed
ofinaccordancew ithlocal,state,orfederallaw s.T hebacklightlam psin
anL CD system m onitorcontainm ercury.

T oidentify electricalandelectronicequipm entthatm eetstheR estriction
ofHazardousS ubstances(R oHS )Directive2011/65/EU .

EuropeanConform ity.Conform stoEuropeanCouncilDirective

93/42/EEC.

R ecyclablem aterial.T oindicatethatthem arkeditem oritsm aterialis

partofarecoveryorrecyclingprocess.

For prescription devices.
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Chapter 1 About Leltek Ultrasound Imaging System

AboutT hisU serM anual

Product Name Leltek Ultrasound Imaging System

Leltek ULTRASOUND IMAGING SYSTEM
Model LU700

• P leasereadandunderstandallinstructionsinthisU serM anualbeforeattem pting
tooperatetheL U 700 equipm ent.

• KeepthisU serM anualw iththeproductforfuturereference.

• S om eoptionsorfeaturesm ay notbeavailableinsom ecountries.

• T hescreengraphicsandillustrationsinthisU serM anualareforillustrative
purposesonly,and m ay differentfrom w hatisdisplayedonthescreen.

• Allreferencesto standardsand regulations,and theirrevisionsare valid asof
the date ofpublicationofthisU serM anual.
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About Leltek Ultrasound Imaging System

Install,operate,andm aintainthisproductaccordingtothesafety andoperatingprocedures
inthism anual,andonly foritsintendedpurpose.Alw aysusetheinform ationinthis
docum entw ithsoundclinicaljudgm entandbestclinicalprocedures.
T hisproductissubjecttothelaw inthejurisdictionthattheproductisused.Install,use,and
operatetheproductonly inw aysthatadheretoapplicablelaw sorregulations,w hichhave
theforceoflaw.

• U singtheproductincorrectly,orforpurposesotherthanthoseintended
andexpressly statedby L eltek,m ay relieveL eltekoritsagentsfrom allor
som eresponsibility forresultantnoncom pliance,dam age,orinjury.

• U singportableandm obileradio-frequency (R F)com m unicationsequipm ent
canaffecttheoperationofm edicalequipm ent.

• O peratingthissystem inthepresenceofflam m ablegasesoranestheticscan
causeanexplosion.

• Installandoperatem edicalequipm entaccordingtoelectrom agnetic
com patibility (EM C)guidelines.

• U sersareresponsibleforim agequality and diagnosis.

• T hisproducthasdem onstratedEM C com plianceunderconditionsthat
includedtheuseofcom pliantperipheraldevices.Itisim portantthatyou
usecom pliantperipheraldevicestoreducethepossibility ofcausing
interferencetoradios,televisions,andotherelectronicdevices.
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• N everattem pttoopenatransduceroratransducerconnector.T hisw ill
avoidthew arranty.

• P robesarenotdelivered sterilebeforethefirstus,it’sM AN DAT O R Y toclean
anddisinfectprobestoavoidinfectionsordiseasetransm issions.

• P robesmustbecleanedanddisinfectedbeforethey arereplaced or
disposed of.

• Ifanuserlosthim/hertablet／sm artphone,thestored datacannotbe

recovered.

• DoN O T touchthepatientw ithAndroidm obiledevicew henauserusesthe
L U 700.

• M ustcom ply w ithO perationcondition.(M ax30-m inw ith10-m inresting
tim e.)

• T heusershouldcarefully bem anaged apatientinform ationandkey security
inform ationbecauseL U 700 isused w ithpersonalm obiledevice.

• Iftheprobedroppedtogroundoronany otherhard surface,DoN otuse
theprobeanym ore.T hatm ay increasetheriskofelectricshockdueto
dam aged electricalinsulation.

• Electricalleakagechecksshouldbeperform ed onaroutinebasisby
qualifiedhospitalpersonnel.

• T hisequipm entisnotintendedforuseinresidentialenvironm entsand m ay
notprovideadequateprotectiontoradioreceptioninsuchenvironm ents.



L eltekU ltrasoundIm aging

P7

Ultrasound Gels

U ltrasoundgelisatypeofconductivem edium thatenablesatightbondbetw eentheskin
andtheprobeortransducer,lettingthew avestransm itdirectly tothetissuesbeneathand
tothepartsthatneedtobeim aged.Itisform ulatedtoactasacouplingagentandreduce
static.
U ltrasonicgelisusually com posedofpropyleneglycol,w aterand occasionally adye.T hedye
ism oreforlooksthanm akingitw orkbetter.Itisusually clearandthick,andalittlebitsticky.
T hatw ay,w henitisapplied totheskinitdoesn’tdriporrunoff.Attheend oftheprocedure
itcanbew iped offeasily.

• DoN O T usenon-recom m ended gels(lubricants)w hichm ay damagethe
probeandvoidthew arranty.

• U ltrasoundGelsshouldN O T containany ofthefollow ingingredients,in
w hichw ouldcausetheprobedam age.

- M ineraloils
- M ethanol,ethanol,isopropanolalcohol,orany otheralcohol-based
- Iodine
- L otions
- L anolin
- AloeVera
- O liveoil
- M ethylorethylparabens(parahydroxybenzoicacid)
- Dim ethylsilicone

• W hentheexam inerdoestheultrasoundIm agingdiagnostic,theexam iner
shallw ear"patientexam inationgloves".A patientexam inationgloveisa
disposabledeviceintendedform edicalpurposesthatisw ornonthe
exam iner'shandorfingertopreventcontam inationbetw eenpatientand
exam iner.
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LU700 Ultrasound Imaging System Description

The LU700 Ultrasound Imaging System is a portable, general purpose, software controlled,
handheld ultrasound system used to acquire and display hi-resolution, real-time ultrasound
data through a commercial off-the-shelf (COTS) Android mobile device.

I. The imaging system software runs as an app on a mobile device.

II. The imaging system software can be download to a commercial
off-the-shelf (COTS) Android mobile device and utilizes an icon
touch-based user interface.

III. The imaging system consists of a series of wireless transducers
employing Wi-Fi-based technology to communicate with
traditional tablet/smartphone devices via direct Wi-Fi. This allows
the user to export ultrasound images and display them across a
range portable personal device.

IV. The imaging system houses a built-in battery, multichannel
beamformer, prescan converter and Wi-Fi components
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BATTERY

Ultrasound
Beamforming &

Processing

Transducer Stack

User Interface(APP) for
Display

Ultrasound Probe

Wi-Fi

Enable
User’s
Smart
phone
OR
Tablet

The LU700 Ultrasound System included

Tx/Rx Analog
Interface
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Battery Specification

Item S pecification

Description R echargeableL i-ionBattery P ack
Capacity 6000m Ah

Battery L ife 300 dischargecycle

M anufacture DongGuanAlphaEnergy T echnology Co.,L td.

M odel 1036B7

CellT ype P rism aticcell
Dim ensions 120m m *36m m *10.5m m

S afety U N 38.3

System Dimension

Item Length (mm) Width (mm) Height(mm) Weight(g)

System

(w ith L 10-5
front piece,a
battery)

177 72 40 320

System

(w ith C 5-2
front piece,a
battery)

187 72 40 340
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Leltek Ultrasound Imaging App

P robe
L 10-5L inear

- Array type:L inear
- N um berofelem ent:128
- Depth(cm ):6.0
- Frequency bandw idth(M Hz):5.0 – 10.0
- CenterFrequency:7.5M Hz
- B m ode,M m ode,ColorDoppler,P W Doppler

C5-2 Convex
- Array type:Curvilinear
- N um berofelem ent:128
- Depth(cm ):18.0
- Frequency bandw idth(M Hz):2.0 – 5.0
- CenterFrequency:3.5M Hz
- Fieldofview :60°
- B m ode,M m ode,ColorDoppler,P ow erDoppler
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Chapter 2 Product Usage

Indication for Use

T heL U 700 U ltrasoundIm agingS ystem isasoftw are-basedim agingsystem andaccessories
intended foruse by qualitied physiciansand healthcare professionalsw ho hasthe ability
to conductultrasound scan processforevaluation by ultrasound im aging system orfluid
flow analysisofthe hum an body.S pecificclinicalapplicationsand exam typesincluding:
Generalabdom inalim aging,m usculoskeletal(conventional),m usculoskeletal(superficial),
peripheralvessel,O B/Gyn.
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System: Leltek LU700
Ultrasound Pulsed Echo System
Ultrasound Pulsed Doppler Imaging System

Intended Use: Diagnostic ultrasound imaging or fluid flow analysis of the human body as follows:
Clinical Application Mode of Operation

General
(Track 1)

Specific
(Track 1 & 3)

B M PWD CWD Color
Doppler

Combined
(specify)

Other*

Ophthalmic Ophthalmic
Fetal Imaging &
Other

Fetal
Abdominal N N N N

Intra-operative(Specify)
Intra-operative(Neuro)

Laparoscopic
Pediatric

Small organ (specify)

Neonatal Cephalic
Adult Cephalic

Trans-rectal
Trans-vaginal

Trans-urethral

Trans-esoph.(non-Card.)
Musculoskeletal
(conventional)

N N N N

Musculoskeletal
(superficial)

N N N N

Intravascular
Other (OB/Gyn.) N N N N

Cardiac Cardiac Adult
Cardiac Pediatric

Intravascular(Cardiac)

Trans-esoph.(Cardiac)
Intra-cardiac

Other (Fetal Echo)
Peripheral Peripheral Vessel N N N N

Vessel Other(Carotid)
N = new indication P = previously clearedby FDA E= addedunderthisappendix

* Exam plesofotherm odesofoperationm ayinclude:A-mode,Am plitudeDoppler,3-D Imaging,Harm onic
Im aging,T issueM otionDoppler,andColorVelocityIm aging.
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System: Leltek LU700
Transducer: C2-5 Convex 3.6MHz Curved Linear Array Diagnostic Ultrasound Transducer
Intended Use: Diagnostic ultrasound imaging or fluid flow analysis of the human body as follows:

Clinical Application Mode of Operation
General
(Track 1)

Specific
(Track 1 & 3)

B M PWD CWD Color
Doppler

Combined
(specify)

Other*

Ophthalmic Ophthalmic

Fetal Imaging &
Other

Fetal
Abdominal N N N N
Intra-operative(Specify)

Intra-operative(Neuro)
Laparoscopic

Pediatric

Small organ (specify)
Neonatal Cephalic

Adult Cephalic
Trans-rectal

Trans-vaginal
Trans-urethral

Trans-esoph.(non-Card.)

Musculoskeletal
(conventional)

N N N N

Musculoskeletal
(superficial)

N N N N

Intravascular

Other (OB/Gyn.) N N N N
Cardiac Cardiac Adult

Cardiac Pediatric
Intravascular(Cardiac)

Trans-esoph.(Cardiac)

Intra-cardiac
Other (Fetal Echo)

Peripheral Peripheral Vessel N N N N
Vessel Other(Carotid)

N = new indication P = previously clearedby FDA E= addedunderthisappendix

* Exam plesofotherm odesofoperationm ayinclude:A-mode,Am plitudeDoppler,3-D Imaging,Harm onic
Im aging,T issueM otionDoppler,andColorVelocityIm aging.
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System: Leltek LU700
Transducer: L10-5 7.1MH Linear Array Diagnostic Ultrasound Transducer
Intended Use: Diagnostic ultrasound imaging or fluid flow analysis of the human body as follows:

Clinical Application Mode of Operation
General
(Track 1)

Specific
(Track 1 & 3)

B M PWD CWD Color
Doppler

Combined
(specify)

Other*

Ophthalmic Ophthalmic

Fetal Imaging &
Other

Fetal
Abdominal N N N N
Intra-operative(Specify)

Intra-operative(Neuro)
Laparoscopic

Pediatric

Small organ (specify)
Neonatal Cephalic

Adult Cephalic
Trans-rectal

Trans-vaginal
Trans-urethral

Trans-esoph.(non-Card.)

Musculoskeletal
(conventional)

N N N N

Musculoskeletal
(superficial)

N N N N

Intravascular

Other (OB/Gyn.) N N N N
Cardiac Cardiac Adult

Cardiac Pediatric
Intravascular(Cardiac)

Trans-esoph.(Cardiac)

Intra-cardiac
Other (Fetal Echo)

Peripheral Peripheral Vessel N N N N
Vessel Other(Carotid)

N = new indication P = previously clearedby FDA E= addedunderthisappendix

* Exam plesofotherm odesofoperationm ayinclude:A-mode,Am plitudeDoppler,3-D Imaging,Harm onic
Im aging,T issueM otionDoppler,andColorVelocityIm aging.
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• The patient's diagnostic environment in circumstances may
negatively impact the system and the exam. For example: (1)
Chemicals and gases in the operating room. (2) Altitudes below
-382 m or above 4000 m.

• Biological incompatibility may exist between the system
materials used and the biological tissues, cells, and body fluids
of the patient/user, taking account of the intended purpose of
this system.

• Using this system in the patient environment may be unsafe if
the following conditions exist: (1) Extremes in humidity
(RH<15% and RH>90%). (2) Ambient temperatures that are
excessively high (35°C / 95°F) or excessively low (0°C / 32°F).

• Fragile patients, such as children and pregnant/nursing women,
may be more prone to the exposure of acoustic energy when
this system is used for prolonged periods.

• Do not use in a patient who would be harmed caused by
applying ultrasound (example: implanted pace-maker)

• The patients are not the users (not relevant) only used by
related experts. Users will be trained medical professionals
(e.g., doctors, nurses, technicians) with previous training in
ultrasound. Images produced by this system are transmitted
wirelessly to the user’s smart device (tablet or smart phone).

• Untrained/unqualified users purchasing and using this system
may unable to measure up quality images.
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Contraindications

DonotusetheL eltekU ltrasoundIm agingS ystem todofollow ingsituationsthen
resultinthethatproduceim agesw ithinaccurateresults:

• P atientsw hohavehadsurgery,w hichm ay havechangedthe
com position oftheexam iningtissue,asthiscouldskew oralterthe
m easured density.

• P atientsw hosebodiescontainforeignartifacts(forexam ple,im plants),in
theexam iningtissue.

• Intra-operativeuse(e.g.,definedasintroducingaS ystem into
asurgicalincisionorburrhole).

• O phthalm icuseorany usecausingtheacousticbeam topassthrough
theeye.

• Atthesceneofanem ergency outsideofaprofessionalhealthcarefacility.
• Duringtransportationofapatienttoaprofessionalhealthcarefacility,or

betw eenprofessionalhealthcarefacilities.
• Endocavity useorim aginganopenw ound.
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Hardware

Purchases and Upgrades

• T heequipm enthasalifetim eof3 years.
• T oorderadditionalsuppliesandaccessories,gotow w w.leltek.com and contact

L eltek.

Warranty

• T hisequipm entincludesaone-yearw arranty.T opurchaseextendedw arranty
program s,gotow w w.leltek.com andcontactL eltek.

Disposal

• L eltekhasbeensupportingandprotectingthenaturalenvironm ent.T he
equipm entisdesignedand m anufacturedaccordingtoenvironm entalprotection
guidelines.T hisequipm entisdesignedandm anufactured accordingto
environm entprotection.
Duetoim properdisposaloftheequipm ent(likethebattery isnolongerw orking
orthescannerhasexceededitsshelflife)addshazardousmaterialstoour
landfills.Forproperdisposalofthisequipm entorany ofitsparts,pleasecontact
them anufactureroranauthorizeddisposalcom pany todecom m issionyour
equipm entaccordingtolocalregulations.
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Security

Information security

• W henusingL eltekU ltrasound App,itistheuser'sresponsibility toprotecttheir
ow nsecurity credentials(e.g.passw ords)andthepatient'spersonainformation
(e.g.nam eand soon).

Network Security

• W erecom m endthatusersecuresthisnetw orkusingW P A (W i-FiP rotected
Access).U serw illbetrainedm edicalprofessionals(e.g.,doctors,nurses,
technicians)w ithprevioustraininginultrasound.Im agesproducedby theprobe

aretransm ittedw irelessly totheuser’ssm artdevice(tabletorsm artphone).。

Asfollow ingactionscould presentnew riskstopatients,operators,andthird
parties.Itisyourorganization'sresponsibility toidentify,analyze,evaluate,and
controltheserisks:

• Changingnetw orkconfigurations.
• Connectingtoadditionalnetw orksordisconnectingfrom existing

netw orks.
• U pgradingtonew equipm entorupdatingexistingequipm ent.
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Confidentiality

T heconfidentialinform ationisassuredasfollow s:

• T hescannercontainsnopatient-identifiableinform ation.

• W henthescannerconnectstoaw irelessnetw ork,itencryptsand
storestheW i-Fipassw ord.

• T hedatatransferredbetw eenthesm artdeviceandtheL eltek
U ltrasoundAppisencrypted.

• Im agedatacontainsnopatientoruseridentifiableinform ationandis
transm ittedinunencryptedform .Ifyou w antthisdataencrypted,
connecttoa:

* W i-Finetw orkw hereonly trustedpartiesareperm itted.T heW i-Fi
netw orkencryptsallim agedatasentfrom otherW i-Finetw orks.

* W i-FiDirectnetw ork.T heW i-FiDirectnetw orkencryptsallim agedata,
and becausenootherusersareontheW i-FiDirectnetw ork,theim age
dataisconfidential.

• T hesm artdevicestoresnopatientoruserdataondisk.

Integrity constrains

Integrity ofthe datatransm itted betw een thesm artdevice and the L eltekU ltrasound
App isassuredasfollow s:

• Authenticatedencryptionpreventsm alicioususersfrom interceptingandm odifying
data.

• Integrity checksensurecom pletion andvalidity ofdatareceived.Ifany data
isincom pleteorinvalid,itisdiscarded.

• T CP channelsusedoverW i-Fiensuresthatdataisdeliveredcorrectly.For
transm ittingim agedata,aU DP channelisused.



L eltekU ltrasoundIm aging

P21

Technical Features

T herearesom eofthetechnicalaspectsofthesystem asfollow inglist:

• W i-Fi802.11b/g w irelessconnect
- R eceivefrequency and/orbandandbandw idthofreceiving

section.
- T ransm itfrequency and/orband,m odulation,andER P

• U S B 3.0,M icroB connectorasoutputport
• L eltekhighperform ancecom putingtechnology ofFP GA
• L eltekuniquetechnology “ U ltraIm ageBlockAlgorithm ” (U IBA)

solutionforB m ode,Colorm ode,M m ode,P ow erDopplerand P W
Dopplerblockim age

• Highfram erate
• Highcontrast
• Highresolution
• S upportIm ageM ode
• B m ode
• ColorDoppler
• M m ode
• P W Doppler
• P ow erDoppler
• Internalbattery continuoususeoftim e

- B m ode(approx.)4.5 hours
- ColorDoppler(approx.)3.5 hours
- M m ode(approx.)4.5 hours
- P W Doppler(approx.)2.5 hours.
- P ow erDoppler(approx.)3.5hours

• T hem icroU S B connectorconnectedtoam obilepow ersupply forthe
charging,itcouldextendthepow erto5-8 hours.

• Chargingpow ersupply by m icroU S B(DC:5.0V,2A(M ax))
• W eight(g):320 (w ithbattery)

System Requirements

P roduct/P ackageCom ponents:
1. S oftw are:

• T heU ltrasound Appnam ed asL U 700 AppforAndroid
• Android:O S 5.0 orabove
• iO S :11 orabove

2. T ransducers:
• L U 700 T ransducerC5-2 Convex probe,or
• L U 700 T ransducerL 10-5 L inearprobe
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Chapter 3 Safety

P leasereadthisinform ationbeforeoperatingyourultrasoundsystem .Itapplies
tothe device,thetransducers,andthesoftw are.T hissectioncoversgeneral
safety inform ationthatappliesonly toaspecifictaskandisincludedinthe
procedureforthattask.P leasefollow thefollow ingrequirem ents:

Product Safety

L eltektakesthe responsible forthe safety ofthe equipm ent.T okeepasafety ofthe
sm artdeviceisauserresponsibility.Alw aysfollow thesafety guidelinesprovidedw ith
yoursm artdevicebefore,duringandafteruse.

Product Caution

• W arningsindicatedinform ationim portanttothesafety ofyou,the
operator,andthepatient.

• Becareoffocuspossibledam agestotheproductthatm ay voidyour
w arranty orservicecontractorlosepatientorsystem data.

• Ifany partofthesystem isknow norsuspectedtobedefectiveor
incorrectly adjusted,donotusethesystem untilitisrepaired.O peratingthe
system w ithdefectiveorincorrectly adjustedcom ponentscouldexposeyou
andthepatienttosafety hazards.

• T hetransducershavesm all,detachablepartsthatposeachokinghazard,
andthetransducercableisastrangulationhazard.Donotleavechildren
unattended w iththesystem .

• N everattem pttorem ove,m odify,override,orfrustrateany safety device
onthe system .Interferingw ithsafety devicescouldleadtofatalorother
seriouspersonalinjury.

• U sethesystem only foritsintended purposesanddonotm isusethe
system .Donotusethesystem w ithany productthatL eltekdoesnot
recognizeascom patiblew iththesystem .O perationofthe productfor
unintendedpurposes,orw ithincom patibleproducts,couldleadtofatalor
otherseriousinjury.

• S topuseim m ediately ifthesystem orthetransducerappeartobe
m alfunctioning.ContactyourL eltekrepresentativeim m ediately.
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• You areresponsibleforconfiguringyourdeviceinaccordancew ithyour
institution'ssecurity policies.N otificationsandalertsfrom third-party
applicationsm ay interferew ithanexam .

• Donotusethesystem forany applicationuntilyou areadequately and
properly trainedonitssafeandeffectiveoperation.Ifyou areunsureof
yourability tooperatethesystem safely andeffectively,donotuseit.
O perationofthesystem w ithoutproperand adequatetrainingcouldleadto
fatalorotherseriouspersonalinjury.

• Donotoperatethesystem w ithpatientsunlessyou haveanadequate
understandingofitscapabilitiesandfunctions.U singthesystem w ithout
suchunderstandingm ay com prom isethesystem 'seffectivenessandthe
safety ofthepatient,you,andothers.

• Donotusethesystem forany applicationuntilyou haveread,understood,
andknow allthesafety inform ation,safety procedures,andem ergency
procedurescontainedinthis"S afety"section.O peratingthesystem w ithout
aproperaw arenessofsafeusecouldleadtofatalorotherseriouspersonal
injury.

Product Compatibility

Donotuseyoursystem incom binationw ithotherproductsorcom ponents,
unlessL eltekexpressly recognizesthose otherproductsorcom ponentsas
com patible.
Forinform ationaboutsuchproductsandcom ponents,contactL eltekagent
Changesandadditionstothesystem should bem adeonly by L eltekorby
thirdpartiesexpressly authorizedby L eltektodoso.S uchchangesand
additionsm ustcom ply w ithallapplicablelaw sandregulationsthathavethe
forceoflaw w ithinthejurisdictionsconcerned,and bestengineering
practices.
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Equipment Protection

Follow these w arningstoprotectyoursystem :

• DO N O T im m ersetheprobeintoany liquidbeyondtheim m ersionlevel.
N everim m ersetheprobeconnectorintoany liquid.

• DO N O T droptheprobeorsubjectthem toothertypesofm echanicalshock
orim pact.Degradedperform anceordam agesuchascracksorchipsinthe
housingm ay result.

• DoN O T m odify thisdevicew ithoutauthorizationoftheL eltek.
• DoN O T usetheprobew ithhighfrequency surgicalequipm ent.Doingso

m ay dam agetheequipm ent.
• DoN otusetheproductclosetostrongelectrom agneticfield,

electrom agneticw aveandm agneticenvironm ent.T hereispossibility of
m easurem enterrorsordam agetotheproduct.

• W henthedeviceL U 700 ischargedw itham obilechargingpow ersupply,do
N O T useittow orkfordiagnostic.

• T hedeviceL U 700 shouldbechargedw iththem obilechargingpow ersupply
andchargingcableofm edicalproductscom ply w ithIEC 60601-1 fortw o
M O P P insulationsystem .T hem obilechargingpow ersupply shouldbe
checked orreplacedregularly.

 Ifthesystem ortransducershavebeeninanenvironm entabove35°C
(95°F),allow them tocooltooperatingtem peraturebeforeturningonthe
system orconnectingthetransducers.
Donotallow thetransducertocontactthepatientifthetem peratureofthe
transducerishigherthan43°C (109°F).Allow thetransducertocoolas
possibleasyou can.Ifthetransducersw ereonly briefly exposedto
tem peraturesabove35°C (95°F),thenthetim erequiredforthedevicesto
returntooperatingtem peraturem ay beless.

 Ifthesystem ortransducershavebeeninanenvironm entbelow 0°C
(32°F),allow them toreachoperatingtem peraturebeforeturningonthe
system orconnectingthetransducers.Allow thetransducerstow arm to
operatingtem peratureaspossibleasyou can.O therw ise,condensation

insidethedevicescouldcausedam age.Ifthetransducersw ereonly
briefly exposedtotem peraturesbelow 0°C (32°F),thenthetim erequired

forthedevicestoreturntooperatingtem peraturem ay be less.
 Iftheprobereacheditm axim um surfacetem perature,thesystem w ould

getintotheidlem odeuntilitbacktotheoperatingtem perature.
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Electrical Safety

T hetransducerandsoftw are,alongw itharepresentativedevice,havebeenverifiedas
com pliantw ithIEC 60601-1.T hetransducersm eetT ypeBFisolatedappliedpartrequirem ents.
W henthetransducerandsoftw areareusedinconjunctionw ithadevicecom pliantw ithIEC
60950-1,the system m eetsIEC 60601-1 requirem entsforClassII/internally pow ered
equipm ent.(T hesafety standardsm etby thissystem areincludedinthe“ S pecifications”
section.)Form axim um safety,observethesewarningsandcautions:

♦ 根據 NCC 低功率電波輻射性電機管理辦法規定：

第十二條 經型式認證合格之低功率射頻電機，非經許可，公司、商號或使用者均不得擅自變更頻率、加大功率或變更

原設計之特性及功能。

第十四條 低功率射頻電機之使用不得影響飛航安全及干擾合法通信；經發現有干擾現象時，應立即停用，並改善至無

干擾時方得繼續使用。前項合法通信，指依電信法規定作業之無線電通信。低功率射頻電機須忍受合法通信或工業、科

學及醫療用電波輻射性電機設備之干擾。

♦ 減少電磁波影響，請妥適使用。

• Donotoperatethissystem inthepresenceofflam m ablegasesoranesthetics.
Explosioncanresult.T he system isnotcom pliantinAP /AP G environm entsas
definedby IEC 60601-1.

• T o avoidriskofelectricalshockhazards,alw aysinspectthetransducerbeforeuse.
Checktheface,housing,andcablebeforeuse.Donotuseifthefaceiscracked,
chipped,ortorn;thehousingisdam aged;orthecableisabraded.

• U ltrasoundequipm entinnorm aloperation,asw ithotherm edicalelectronic
diagnosticequipm ent,useshigh-frequency electricalsignalsthatcaninterferew ith
pacem akeroperation.T houghthepossibility ofinterferenceisslight,bealerttothis
potentialhazardand stopsystem operationim m ediately ifyou noteinterference
w ithapacem aker.

• W henusingadditionalperipheralequipm entthatistobeinterconnectedby
functionalconnection,thecom binationisconsideredtobeam edicalelectrical
system .Itisyourresponsibility tocom ply w ithIEC 60601-1 andtestthesystem to
thoserequirem ents.Ifyou havequestions,contactyourL eltekrepresentative.

• P atient-appliedpartsm eetthestandardIEC 60601-1.Applied voltagesexceeding
thestandard,althoughunlikely,m ay resultinelectricalshocktothepatientor
operator.

• T o avoidriskofelectricalshock,donotuseany transducerthathasbeenim m ersed
beyondthespecifiedcleaningordisinfectionlevel.

• Electrosurgicalunits(ES U s)andotherdevicesintentionally introduceradio
frequency electrom agneticfieldsorcurrentsintopatients.Becauseim aging
ultrasoundfrequenciesarecoincidentally intheradiofrequency range,ultrasound
transducercircuitsaresusceptibletoradiofrequency interference.W hileanES U is
inuse,severenoiseinterferesw iththeblack-and-w hiteim ageandcom pletely
obliteratesthecolorim age.
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• T hesingcables,transducers,andaccessoriesotherthanthosespecifiedforuse
w iththesystem m ay resultinincreasedem issionsfrom ,ordecreasedim m unity of,
thesystem .

• U seofthesystem inthepresenceofanelectrom agneticfieldcancausem om entary
degradationoftheultrasoundim age.W heninterferenceispresentorinterm ittent,
usecautionw hencontinuingtousethesystem .Ifinterferenceoccursoften,review
theenvironm entinw hichthesystem isbeingusedtoidentify possiblesourcesof
radiated em issions.T heseem issionscould befrom otherelectricaldevicesused
w ithinthesam eroom oranadjacentroom.Com m unicationdevicessuchascellular
phonesandpagerscancausetheseem issions.T heexistenceofradio,T V,or
m icrow avetransm issionequipm entlocatednearby cancauseem issions.Incases
w hereEM Iiscausingdisturbance,itm ay benecessary torelocateyoursystem .

Battery Safety

L ithium -ionbatteriesarealsousedinm edicaldiagnosticequipm entasportable
diagnosticequipm ent;so,cautionsindicatedinform ationtoausershould pay m ore
attention.P leasebesuretotaketocom ply w iththespecificationsandthefollow ing
precautionstousew ithbatteries,didnotfollow thespecificationsfortheoperation
causedany accidents,L etekw illnotacceptany responsibility.
M ostallinstructionsforbattery usingdevicesgivetheadvicetonotletabattery for
longperiodsofunusedbecausecanleakandcausedam agetoelectronics;ifunused
theequipm entL U 700 overonew eek,itshouldbechargedw iththechargingpow er

supply ofm edicalproductscom ply w ithIEC 60601-1 fortw oM O P P insulationsystem .
T hechargingpow ersupply shouldbecheckedorreplacedregularly.

• DoN otchargethebattery nearafireorheater.

• Ifthebattery leaksorem itsanodor,turn-offtheequipm ent andcontactw ithlocal
agent.

• Ifthebattery w illrem ainunusedforoveram onth,keepitbetw een-20°C (-4°F)
and20°C (68°F)

• DoN otdisassem blethedeviceby yourself.T helithium battery m ay explodedue
toashortcircuit.Again,ifuserfindsany abnorm albehaviorofdeviceL U 700,
pleaseturn-offtheequipm entandcontactw ithL eltek'slocalagent.
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Thermal safety

Keepasafety therm alenvironm entforthepatientalw aysbeenadesignpriority atL eltek.
T heoperatingtem peratureoftheultrasoundprobem ustrem ainbelow 43°C

Biological Safety

T hissectioncontainsinform ationaboutbiologicalsafety andadiscussionoftheprudent
useofthesystem .

Donotuseasystem thatexhibitserraticorinconsistentim ageupdating.Discontinuities
inthescanningsequenceindicateahardw arefailurethatmustbecorrectedbeforeuse.

Latex

L eltekultrasoundequipm ent'stransducersdonotcontainnaturalrubberlatex that
contactshumans.

FDA’srecom m endationstohealthprofessionalsconcerninglatex aw arenessasfollow s:
• W hentakinggeneralhistoriesofpatients,includequestionsaboutlatex

sensitivity.Forsurgicalandradiology patients,spinabifidapatientsandhealth
carew orkers,thisrecom m endationisespecially im portant.Q uestionsabout
itching,rashorw heezingafterw earinglatex glovesorinflatingatoy balloon
m ay beuseful.T othepatientsw ithpositivehistoriesshouldm arktheircharts.

• Iflatex sensitivity issuspected,considerusingdevicesm adew ithalternative
m aterials,suchasplastic.Forexam ple,ahealthprofessionalcouldw earanon-
latex gloveoverthelatex gloveifthepatientissensitive.Ifboththehealth
professionalandthepatientaresensitive,alatex m iddleglovecouldbeused.
(L atex gloveslabeled“ Hypoallergenic” m ay notalw ayspreventadverse
reactions.)

• W heneverlatex-containingm edicaldevicesareused,especially w henthelatex
com esincontactw ithm ucousm em branes,bealerttothepossibility ofan
allergicreaction.

• Ifanallergicreactiondoesoccurandlatex issuspected,advisethepatientofa
possiblelatex sensitivity andconsideranim m unologicevaluation.

• Advisethepatienttotellhealthprofessionalsand em ergency personnelabout
any know nlatex sensitivity beforeundergoingm edicalprocedures.Consider
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advisingpatientsw ithseverelatex sensitivity tow earam edicalidentification
bracelet.

Bioeffects

Biological effects of ultrasoundare the potential biological consequences due to the
interaction betw eentheultrasoundw ave and thescannedtissues.Concern aboutthesafety
ofultrasound prom pted severalagenciesto devise regulatory lim itson the m achine output
intensities.T he visualdisplay oftherm aland m echanicalindicesduring ultrasound im aging
providesanaidtolim ittheoutputofthem achine.S onographicevaluationofthehum anbody,
including potentially sensitive tissues,such asdeveloping fetusand the eye,have been
perform edonm illionsofpatientsw ithoutdocumentationofseriousadverseevents.How ever,
ultrasound w aveshave the potentialto cause significant biologicaleffects,depending on
ultrasound w avecharacteristicsandscannedtissuessensitivity.P hysiciansand sonographers
m ust be aw are ofthese potentialbiologicaleffectsin assessing the overallsafety ofthe
procedure.T hebiologicaleffectsofultrasounddependon thetotalenergy appliedtoagiven
region.T hus,varying duration ofexposureto wave em ission,intensity and frequency ofthe
ultrasound beam ,pulsed orcontinuousem ission m odality and acousticpow er,m ay lead to
significant biologicaleffects,that are com m only divided in thermaland M echanical(non-

therm al)effects.

Thermal

T hebiologicaleffectsofultrasoundenergy arerelatedprim arily totheproductionofheat.

Heatisgeneratedw heneverultrasoundenergy isabsorbed,andtheam ountofheat

produceddependsontheintensity oftheultrasound,thetim eofexposure,and thespecific

absorptioncharacteristicsofthetissue.Asm uchas70% ofthetotaltem peratureincrease

associatedw ithultrasoundoccursw ithinthefirstm inuteofexposure[2],buttem perature

continuestoriseasexposuretim eisprolonged.M inim izingtheexposuretim eisprobably

thesinglem ostim portantfactorforensuringpatientsafety from therm alinjury [3].O ther

im portantparam eterstobeconsideredare:

• T herelativeproteincontentofeachtissue,sinceabsorptioncoefficientsoftissuesare
directly relatedtoproteincontent;absorptioncoefficientsvary betw een1 (skin,tendon,
spinalcord)and10 (bone)dB/cm M Hz.

• T heperfusionofthetissue,w hichhasadam peningeffectonheatgenerationandphysically
allow sheattobecarriedaw ay from thepointofenergy transfer.

• Em issionm odality,sincepulsed-w aveultrasoundisextrem ely unlikely tosignificantly heat
tissues.

• Beam w idth,sinceaw iderbeam w idthreducestherateandextentoftem peratureriseby
perm ittingtheenergy tobedistributedoveralargerperfusionterritory

Mechanical(Non-Thermal)
U ltrasound energy createsalsom echanicalforcesindependentofthermaleffects,thereby
causingbiologiceffectsthatare notrelatedtotem peraturerisealone,suchascavitation,
torqueforces,oscillatory shear,radiation,pressureand m icrostream ing.
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Cavitation

T heinteractionofultrasoundw ithgasbubblesorcontrastagentscausesrapidandpotentially

largechangesinbubblesize.T hisprocess,term ed cavitation,m ay increasetem peratureand

pressurew ithinthebubbleandthereby causem echanicalstressonsurroundingtissues,

precipitatefluid m icrojetform ation,andgeneratefreeradicals[5].Gas-containingstructures(e.g.,

lungs,intestines)arem ostsusceptibletotheeffectsofacousticcavitation.U ltrasoundw avelength

hasanim portantroleinbubbleform ationandgrow th:shortw avelengthultrasound (observedat

higherfrequencies)doesnotprovidesufficienttim eforsignificantbubblegrow th;therefore,

cavitationislesslikely underthesecircum stancescom paredw ith longw avelengths.T heshorthalf-

lifeofcavitationnucleipreventsm ostcavitation-relatedbiologicaleffects,unlessultrasound

contrastagentsarealsopresent.Contrastagentsm arkedly reducethethresholdintensity for

cavitation.How ever,becauseoftherelatively highviscosity ofbloodandsofttissue,significant

cavitationisunlikely,andcavitationhasnotbeenshow ntooccurw iththeultrasoundexposure

com m only used duringadiagnosticexam ination.

N ote:Cavitation depends on:

• Frequency
• Pressure
• Focused/unfocused beams
• Pulsed/continuous ultrasound
• Degree of standing waves
• Nature and state of material
• Boundaries

Other effects

A variety ofotherphysicalforcesm ay alsobeproducedby ultrasoundenergy.Althougheachof

theseeffectscanbedem onstratedinvitro,thereisnoevidencethatany ofthesephysical

phenom enahasasignificantbiologicaleffecton patients.

ALARA Principles

T heguidingprinciplefortheuseofdiagnosticultrasoundisdefinedby theAL AR A (w hich
m eansthatw ekeeptotalultrasound exposureaslow asreasonably achievablew hile
optim izingdiagnosticinform ation).T hedecisionastow hatisreasonablehasbeenlefttothe
judgm entandinsightofqualifiedpersonnel.AccordingtoAIUM Medical Ultrasound Safety

(Third Edition),therearethefollow ingdescription"W ithnew ultrasoundequipm ent,theon-
screenoutputdisplay (therm alindex [T I]andm echanicalindex [M I])letsusdeterm inethe
exposurelevelinterm softhepotentialforbioeffects.Forequipm entthatdoesnothavean
outputdisplay,w edependonw hateveroutputinform ation,suchasintensity,decibels,orthe
percentageofpow er,thatthesystem provides.Becausethethreshold,ifoneexists,for
diagnosticultrasoundbioeffectsisundeterm ined,itbecom esourresponsibility tocontrolthe
totalexposuretothepatient.Controllingthetotalexposuredependsontheoutputleveland
exposuretim e.T heoutputlevelrequiredforanexam inationdependsonthepatientandthe
clinicalneed.N otalldiagnosticexam inationscanbeperform edatvery low levels.Infact,
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usingtoolow alevelm ay resultinpoordataandtheneed torepeattheexam ination.U sing
toohighalevelm ay notnecessarily increasethequality oftheinform ation,butitw illexpose
thepatienttounneededultrasoundenergy.T heuseofAL AR A isaw ay ofim plem entingsafety
assurance.T hethresholdfordiagnosticultrasound bioeffectsisundeterm ined.U ltim ately,the
exposuretim edependsonthepersonconductingtheexam ination.P rimarily,it’sourtraining,
education,and experiencethatdeterm inehow quickly w ecanobtainausefulimageandthus
thelengthoftheexam inationandtheam ountofexposure.S o,thequestionis,“ How m uch
tim edow eneedtoobtainthedesireddiagnosticinform ation?” Buttherearealsosom eother
factorsthatm ightaffectthelengthoftim ethatany particulartissueisexposed.O neisthe
m ode,w hetherit’samovingorastationary beam ;and anotheristhechoiceoftransducer.
O therfactorsincludethepatient’sbody characteristics,theoperator’sunderstandingofthe
controlsonthesystem andhow they affectoutputlevels,and,particularly,w hether
continuousw aveorpulsedDopplerorcolorflow Dopplerisused.T oachieveAL AR A,w eneed
thoroughknow ledgeoftheimagingm ode,transducercapabilities,system setup,andoperator
scanningtechniques.

S ystem capabilitiesincludethefollow ing:m ode,transducercapabilities,system setup,and
scanningtechniques.L et’stalkabouteach.
First,them odew eselect,suchasM m ode,B-m ode,orDoppler,dependson w hatw e’re
lookingfor.B-modeim aginggivesanatom icinform ation,w hileDopplerandcolorflow Doppler
m odesgivinform ationaboutbloodflow throughvessels.M -m odegivesinform ationabout
how anatom icstructuresm oveintim e.Ifonew ishestouse3D/4D ultrasound,oneneedsto
rem emberthatthe3D/4D im agesetsconsistofseriesofB-m ode2-dim ensional(2D)
acquisitions,w hicharethenconstructedby thecom puterinto3D/4D representations.Hence,
w hateverthesettingsareforB-m ode2D im agingw illbew hatdeterm inestheoutput.T im e
w illbethem ostim portantvariablebecause,ontheonehand,a2D sw eepw illbefastand
tim elim ited,butprolonged exposurem ay resultfrom attem ptingtoobtainthe“ best” setof
im ages.S econd,transducercapabilitiesrelatetothepenetrationdepthofultrasoundintissue
atthefrequency chosen,resolution,andfieldofview thatw ecanobtainw iththeselected
transducer.T hird,system setupand controlsettingsdependonw herew estartontheoutput
scaleandonourknow ledgeofw hichcom binationofcontrolsgetsthebestresults.Fourth,the
scanningtechniquew euseisbased onourknow ledgeofanatomy andpathology,of
ultrasoundphysics,andoftheequipm ent’ssignal-processingfeaturesplusourexperiencew ith
agivenscanningm odality,suchassector,linear,and soforth.A system ’srecordingand
playbackfeaturesletusreducetheexposuretim etojustthetim enecessary toobtainauseful
im age.Analysisanddiagnosiscanbeperform ed w ithrecordedim agesratherthanlengthy live
im agingsessions.T hesam ecanbesaidabout3D volum es,obtainedby anexam inerand
analyzedby thisexam inerorsom eoneelse,w ithnoexposuretothepatient,atthebedside,
thereadingroom ,theothersideoftow n,oranothercountry.W ithoutanoutputdisplay
standard,w em ustrely onthatknow ledgetoestim ateapatient’sultrasoundexposure.W ith
anoutputdisplay standard,w ehaveareal-tim eindicationoftheexposureinterm softhe
potentialforbioeffects.Eitherw ay,w eim plem entAL AR A by m inim izingtheexposureleveland
durationw hilebeingsuretoobtainthenecessary diagnosticinform ation."
N osetofrulescanbeform ulatedthatw ouldbesufficiently com pletetodictatethecorrect
responsetoevery circum stance.T hequalified personnelcanadjusttoim proveim agequality
andm inim izeoutputintensity.T hereareseveralvariablesw hichaffectthew ay inw hichthe
outputdisplay indicescanbeusedtoim plem enttheAL AR A principle.T hesevariablesinvolve:
• Index values
• Body size
• L ocationofthebonerelativetothefocalpoint
• Attenuationinthebody
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• U ltrasoundexposuretim e.Exposuretim eisanespecially usefulvariable,becauseitis
controlledby theusers.

Acoustic Output Limits
• IS P T A ≤ 720 mW/cm spta.3  
• M I ≤ 1.9  
• T I ≤ 6.0 

Applying ALARA
T hesystem im agingm odeoftheoperatorselectedthatisdependsontheuserinform ation
needed.U nderstandingthenatureoftheim agingm odeused,thetransducerfrequency,
system setupvalues,scanningtechniques,and operatorexperienceallow thesonographerto
m eetthedefinitionoftheAL AR A principle.T heam ountofacousticoutputisuptothesystem
operator.T hisdecisionm ustbebased onthefollow ingfactors:typeofpatient,typeofexam ,
patienthistory,easeordifficulty ofobtainingdiagnostically usefulinform ation,thepotential
localizedheatingofthepatientduetotransducersurfacetem peratures.P rudentuseofthe
system occursw henpatientexposureislim itedtothelow estindex readingfortheshortest
am ountoftim enecessary toachieveacceptablediagnosticresults.A highindex readingdoes
notnecessarily indicate theoccurrenceofabioeffect,how ever,itm ustbetakenseriously.Itis
theoperatorresponsibility tom akeevery efforttoreducethepossibleeffectsofahighindex
readingby lim itingexposuretim e.
L im itingexposuretim eisaneffectivew ay toaccom plishthisgoal.T hereareseveralsystem
controlsthattheoperatorcanusetoadjusttheim agequality andlim ittheacousticintensity.
T hesecontrolsarerelatedtothetechniquesthatanoperatormightusetoim plem entAL AR A.
T hesecontrolscanbedivided intothreecategories:direct,indirect,andreceivercontrols.

Using System Controls to Implement ALARA

DirectControls
T hesystem L U 700 hasnodirectcontrolforoutput,thereforethesonographerm ust
controlexposuretim eandscanningtechniquetoim plem enttheAL AR A principle.
T o ensurethatacousticand therm allim itsarenotexceededforallim agingm odes,
thesystem L U 700 isdesignedtoautom atically adjustoutput.T hesystem doesnot
exceedaspatialpeaktem poralaverageintensity (IS P T A)of720 m W /cm forall
im agingm odes.T heequipm ent'sm echanicalindex (M I)doesnotexceedvalues
greaterthan1.9 and therm alindex(T I)doesnotexceedvaluesgreaterthan6.0.

IndirectControls
T heindirectcontrolsarethosethathaveanindirecteffectonacousticintensity.
T hesecontrolsaffectim agingm ode,pulserepetitionfrequency(P R F),pulselength.
T hechoiceofim agingm odedeterm inesthenatureoftheultrasoundbeam .2D isa
scanningm ode;Dopplerisastationary orun-scanned m ode.A stationary
ultrasoundbeam concentratesenergy inasinglelocation.A m ovingorscanned
ultrasoundbeam dispersestheenergy overanareaandthebeam isconcentrated
onthe sam eareaforafraction ofthetim easthatofanun-scanned m ode.
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R eceiverControls
R eceivercontrolsareusedby theoperatortoim proveim agequality.T hesecontrols
havenoeffectonoutput.R eceivercontrolsonly affecthow theultrasoundechois
received.T hesecontrolsincludegain,tim egaincom pensation(T GC),dynam ic
range,andim ageprocessing.T heim portantthingtorem em ber,relativetooutput,
isthatreceivercontrolsshouldbeoptim izedbeforeoutputisincreased.For
exam ple,beforeincreasingoutput,optim izegaintoim proveim agequality.

An Example of Applying the ALARA Principle
Anultrasoundscanofapatient’sliverbeginsw ithselectingtheappropriate
transducerfrequency.Afterselectingthetransducerandtheapplication,w hichare
based onpatientanatom y,adjustm entstooutputpow ershouldbem adetoensure
thatthelow estpossiblesettingisusedtoacquireanim age.Ifanadequateim age
canbeobtained w iththeincreaseingain,thenadecreaseinoutputshouldbe
m ade.O nly afterm akingtheseadjustm entsshouldyou increaseoutputtothenext
level.Havingacquiredthe2D display oftheliver,Colorcanbeusedtolocalizeblood
flow.Asw iththe2D im agedisplay,gainandim ageprocessingcontrolsm ustbe
optim izedbeforeincreasingoutput.Insum mary:S electthecorrecttransducer
frequency andapplicationforthejob;startw ithalow outputlevel;and optim ize
theim ageby receivergain,andotherim agingcontrols.

Additional Considerations
Ensurethatscanningtim eiskepttoam inim um and thatonly m edically required
scanningisperform ed.N evercom prom isequality by rushingthroughanexam .A
poorexam m ay requireafollow -up,w hichultim ately increasesexposuretim e.
Diagnosticultrasoundisanim portanttoolinm edicine,andlikeany tool,itshould
beusedefficiently andeffectively.
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Output Display
T herearetw otypesofindicesm ightbedisplayed:oneism echanicalindex(M I)andthe
otheristherm alindex(T I).T hem echanicalindex(M I)providesanindicationoftherisk
duetom echanicalornontherm alm echanism s.T hetherm alindex(T I)providesan
indicationoftheriskofharm duetotherm alm echanism s.T hem echanicalindex(M I)is
continuously displayedovertherangeof0.0 to1.9,inincrem entsof0.1.
T hetherm alindex furtherconsistsofthefollow ingindices:softtissue(T IS ),bone(T IB),
andcranialbone(T IC).O nly oneoftheseisdisplayed atany tim e.Eachtransducer
applicationhasadefaultselectionthatisappropriateforthatcom bination.T heT IB,T IS ,
orT IC iscontinuously displayedovertherangeof0.0 tom axim um output,basedonthe
transducerandapplication.T heapplication-specificnatureofthedefaultsettingisalso
anim portantfactorofindex behavior.A defaultsettingisasystem controlstatethatis
presetby them anufacturerortheoperator.T hesystem hasdefaultindex settingsforthe
transducerapplication.T hedefaultsettingsareinvokedautom atically by theultrasound
system w henpow eristurned on,w hennew patientdataisenteredintothesystem
database,orw henanapplicationchangeoccurs.T hedecisionastow hichofthethree
therm alindicestodisplay shouldbebasedonthefollow ingcriteria:

• Appropriateindex fortheapplication:T IS isusedforim agingsofttissue,
T IB forafocusatornearbone,andT IC forim agingthroughbone near
thesurface,asinacranialexam .

• M itigatingfactorsthatm ightcreateartificially highorlow therm alindex
readings:locationoffluid orbone,orbloodflow.Forexam ple,istherea
highly attenuatingtissuepathsothattheactualpotentialforlocalzone
heatingislessthanthetherm alindex displays?

• S cannedm odesversusun-scannedm odesofoperationaffectthe
therm alindex.Forscannedm odes,heatingtendstobenearthesurface;
forun-scannedm odes,thepotentialforheatingtendstobedeeperin
thefocalzone.

• Alw ayslim itultrasound exposuretim e.Donotrushtheexam .Ensure
thattheindicesarekepttoam inim um andthatexposuretim eislim ited
w ithoutcom prom isingdiagnosticsensitivity.

Mechanical Index (MI) Display
T hescientificevidencesuggeststhem echanicalbioeffectsarethreshold
phenom enathatdoesoccurw henacertainlevelofoutputisexceeded.T he
thresholdlevelvariesdependingonthetissue.T hepotentialform echanical
bioeffectsvariesw ithpeakrarefactionalpressureand ultrasound frequency.T he
higherM Ivaluereading,thegreaterthepotential.T hereisnospecificM Ivalue,
w hichm eansthatam echanicaleffectisoccurringinfact.T heM Ishouldbeusedas
aguideforim plem entingtheAL AR A principle.
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Thermal Index (TI) Displays
T herearethreeT Isw hichused fordifferentcom binationsofsoft
tissueand boneintheareatobeexamined.T heT Iisintendingtokeepusm aking
aw areofconditionthatcauseincreasedtem peratureelevations,nomatterat
surface,w ithinthetissue,oratthepointw heretheultrasoundisfocusingonbone.

T herm alindex(T I) S cannedM ode U n-scannedM ode

S oftT issue T IS atS urface T IS
S m allAperture
L argeAperture

BoneatFocus
(Cranialbone)

T IS atS urface T IB

BoneatS urface T IC T IC

T heT Iinform stheuserabouttheconditionsthatexistthatm ightleadtoan
increaseintem peratureatthesurfaceofthebody,w ithinthebody tissue,oratthe
pointoffocusoftheultrasoundbeam onbone.T hatis,theT Iinform stheuserof
thepotentialfortem peratureriseinbody tissue.Itisanestim ateoftem perature
increaseinbody tissuew ithspecificproperties.T heactualam ountofany
tem peratureriseisinfluencedby factorssuchastissuetype,vascularity,m odeof
operation,andothers.T heT Ishouldbeusedasaguideforim plem entingthe
AL AR A principle.T hebonetherm alindex (T IB)inform stheuseraboutpotential
heatingatornearthefocusaftertheultrasound beam haspassedthroughsoft
tissueorfluid;forexam ple,atornearsecond-orthird-trim esterfetalbone.T he
cranialbonetherm alindex (T IC)inform stheuseraboutthepotentialheatingof
boneatornearthesurface;forexam ple,cranialbone.T hesofttissuetherm alindex
(T IS )inform sthe useraboutthepotentialforheatingw ithinsofthom ogeneous
tissue.You canchoosetodisplay T IS ,T IC,orT IB.FordetailsonchangingtheT I
display,see

Controls Affecting the Indices

B m odeControls
• T ransducerFrequency

ColorControls
• ColorS ectorW idth:N arrow ercolorsectorw idthw illincreasecolorfram erate

andtheT Iw illincrease.T hesystem m ay autom atically decreasepulsevoltage
tostay below thesystem m axim um .A decreaseinpulsevoltagew illdecrease
theM I.

• ColorS ectorDepth:Deepercolorsectordepthm ay autom atically decrease
colorfram erateorselectanew colorfocalzoneorcolorpulselength.T heT I
w illchangeduetothecom binationoftheseeffects.Generally,theT Iw ill
decreasew ithincreasedcolorsectordepth.M Iw illcorrespondtotheM Iof
thedom inantpulsetypew hichisacolorpulse.

O therControlEffects•
• B m odeDepth:Anincreasein2D depthw illautom atically decreasethe2D

fram erate.T hisw illdecreasetheT I.T hesystem m ay alsoautom atically
chooseadeeper2D focaldepth.A changeoffocaldepthm ay changetheM I.
T heM Idisplayed isthatofthezonew iththelargestM Ivalue.
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• Application:Acousticoutputdefaultsaresetw henyou selectanapplication.
Factory defaultsvary w ithtransducer,application,and m ode.Defaultshave
beenchosenbelow theFDA lim itsforintendeduse.

• Im agingM odeControls:W henanew im agingm odeisselected,boththeT I
andM Im ay changetodefaultsettings.Eachm odehasacorrespondingpulse
repetitionfrequency andm axim um intensity point.Incom binedor
sim ultaneousm odes,theT Iisthesum ofthecontributionfrom them odes
enabled,andthedisplayedM IisthelargestoftheM Ivaluesassociatedw ith
eachm odeandfocalzoneenabled.T hesystem w illreturntothepreviously
selectedstateifam odeisturnedoffandthenreselected.

• T ransducer:Eachtransducertypehasuniquespecificationsforcontactarea,
beam shape,andcenterfrequency.Defaultsareinitializedw henyou selecta
transducer.Factory defaultsvary w ithtransducer,application,andselected
m ode.Defaultshavebeenchosenbelow theFDA lim itsforintendeduse.

R elatedGuidanceDocum ents
Form oreinform ationaboutultrasonicbioeffectsandrelated topics,seethefollow ing:
• "BioeffectsandS afety ofDiagnosticU ltrasound."AIU M R eport,January 28,1993.
• "Am ericanInstituteofU ltrasoundinM edicineBioeffectsConsensusR eport."Journalof

U ltrasoundinM edicine,Vol.27,Issue4,April2008.
• AcousticO utputM easurem entS tandard forDiagnosticU ltrasoundEquipm ent.(AIU M ,

N EM A,2004)
• T hirdEditionoftheAIU M M edicalU ltrasoundS afety brochure,2014.(A copy ofthis

docum entisprovidedw itheachsystem .)
• Inform ationforM anufacturersS eekingM arketingClearanceofDiagnosticU ltrasound

S ystem sandT ransducers.FDA,S eptem ber2008.
• S tandardforR eal-T im eDisplay ofT herm alandM echanicalAcousticO utputIndiceson

DiagnosticU ltrasoundEquipm ent.(AIU M ,N EM A,2004)
• W FU M B."S ym posium onS afety ofU ltrasoundinM edicine:Conclusionsand

R ecom m endationsonT herm alandN on-T herm alM echanism sforBiologicalEffectsof
U ltrasound."U ltrasoundinM edicineandBiology,1998:Vol.24,S upplem ent1.

Acoustics

T hesystem lim itspatientcontacttem peratureto43°C (109°F),andacousticoutputvaluesto
theirrespectiveU .S .FoodandDrugAdm inistrationlim its.A pow er-protectioncircuitprotects
againstover-currentconditions.Ifthepow erm onitorprotectioncircuitsensesanover-current
condition,thenthedrivevoltagetothetransducerisshutoffim m ediately,preventing
overheatingofthetransducersurfaceandlim itingacousticoutput.Validationofthepow er
protectioncircuitisdoneundernorm alsystem operation.

Acoustic Output and Measurement
S incetheinitialuseofdiagnosticultrasound,thepossiblehum anbioeffectsfrom ultrasound
exposurehavebeenstudiedby variousscientificand m edicalinstitutions.InO ctober1987,the
Am ericanInstituteofU ltrasoundinM edicine(AIU M )ratifiedareportpreparedby its
BioeffectsCom m ittee("BioeffectsConsiderationsfortheS afety ofDiagnosticU ltrasound."
JournalofU ltrasoundinM edicine,Vol.7,N o.9 S upplem ent,S eptem ber1988),som etim es
referredtoastheS tow eR eport,w hichreview edavailabledataonpossibleeffectsof
ultrasound exposure.Anotherreport,“ BioeffectsandS afety ofDiagnosticU ltrasound,” dated
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January 28,1993,providesm ore-currentinform ation.T heacousticoutputforthissystem has
beenm easuredandcalculatedinaccordancew iththe“ AcousticO utputM easurem ent
S tandardforDiagnosticU ltrasoundEquipm ent” (R evision3,AIU M ,N EM A,2004),the
“ S tandardforR eal-T im eDisplay ofT herm alandM echanicalAcousticO utputIndiceson
DiagnosticU ltrasoundEquipm ent” (R evision2,AIU M ,N EM A,2004),andtheS eptem ber2008
FDA docum ent"Inform ationforM anufacturersS eekingM arketingClearanceofDiagnostic
U ltrasound S ystem sandT ransducers."
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Chapter 4 Device Maintenance

Itisyourresponsibility toappropriately cleananddisinfectyourL U 700-com patiblesm art
deviceinaccordancew iththedevicem anufacturer'sinstructionsand w ithyourinstitution's
policiesforcleaninganddisinfectingofm edicaldevices.
IftheL U 700-com patiblesm artdevice becom escontam inatedinternally w ithbodily fluids
containingpathogens,you m ustim m ediately notify yourL eltekservicerepresentative.
Com ponentsinsidethedevicecannotbedisinfected.Inthatcase,thedevicem ustbedisposed
ofasbiohazardousm aterialinaccordancew ithlocalorfederallaw s.

Turning the Device ON and OFF

• Ifbattery pow erisunavailable,orifthebattery chargeleveliscritically low ,disconnectthe
transducerandchargethetransducer.

• W estrongly recom m end thattransducerL U 700 shallbefully chargedbeforeuserstart
im aging.T oavoidunexpectedbattery discharging,chargeyourdeviceatregularintervals,or
w henthedevicedisplaysthelow -battery w arning.

• BeforeturningontransducerL U 700,pleasedisconnectthetransducerandallperipheral
device.BeforeturningofftransducerL U 700,pleaseendthecurrentexam .

Transducer Care

T ransducersm ustbecleanedbeforeeachuseand Itsuggestedthepartsthatm ay becleaned
w ithisopropylalcoholarethetransducerhousingandlens(acousticw indow ).Inspectallparts
ofthetransducercarefully before eachuse.Checkforcracksorotherdam agethatjeopardizes

theintegrity ofthetransducer.R eportany dam agetotheleltek'sagentand discontinueuseof
thetransducer.
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U singnon-recom m endeddisinfectants,usingincorrectsolutionstrengths,orim m ersinga
transducerdeeperorlongerthanrecom m endedcandam ageordiscolorthetransducerand
voidsthetransducerw arranty.

Cleaning & Disinfecting

Itisim portanttocleananddisinfecttheultrasoundprobeim m ediately afteruse.T hischapter
w illguideyou throughthecleaninganddisinfectingprocess.

W hencleaninganddisinfecting:
• Follow theproceduresintheorderthey aredescribedinthisguide,w ithoutskipping

steps.
• U seonly solutionsapprovedby L eltek.O thersolutionsm ay beincom patiblew iththe

system andcoulddam agethescanner.
• Follow them anufacturer'sinstructions,recom m endations,and

guidelinesforcleanersanddisinfectants,asw ellasyourregional
regulations.

• Checkexpiry dates,concentration,andefficacy ofthechem icalsused.
• W eartheappropriatepersonalprotectiveequipm ent(P P E),suchaseyew earandgloves,

asrecom m endedby thechem icalm anufacture.

• R epeated use and cleaning over the course ofthe scanner’slife m ay deteriorate its
cleanliness.

• U singincom patiblesolutionstocleanthescannerm ay dam ageitssurface.
• T he scanner and itsparts(including accessories) m ay not w ithstand the cleaning or

disinfecting processes(including repetitive process) specified in thism anualand m ay
dam ageordeteriorateitssafety provisions.

• Cleaningordisinfectingthescannerw hilethebattery isinstalledm ay causethebattery
toshort-circuitand overheat,causinganelectricshockorburn.

• CleaningordisinfectingthescannerusingIP A (isopropylalcohol)m ay dam ageit.
Duringanemergency w herethescannerisusedtoexam inem ultiplepatientsinashortperiod
oftim e,thelackofpropercleaningand disinfectingbetw eenpatientsm ay spreadinfectionsto
otherpatientsandusers.

R ecom m endationsforcleaningtheultrasoundprobeasfollow ingstep:
• Itshallrem oveallcouplinggelandothervisiblesubstancesfrom theprobeby w ipingw ith

asoft dry cloth.Ifnecessary to rem ove m aterialdried to the surface,the cloth can be
m oistenedw ithlukew arm w ater.
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• Itshallinspecttheprobe’slensandcasingaftereachuse.T ocheckout any dam age
thatw ouldallow liquidtoentertheprobe.Iftheuserfoundaprobedam age,theprobe
m ustnotbeplacedintoany liquid(e.g.,fordisinfection)andm ustnotbeuseduntilit
hasbeeninspectedandrepaired/replaced by aL eltek'sagentforservice.

R ecom m endationsfordisinfectingtheultrasoundprobe(Aftercleaning):
• S pray disinfectontothesurfaceofprobehead.
• R epeatsteponefortw o orthreetim es.
• L etstandforabout1 m inute.
• W ipeoutthedisinfectantw ithacleancloth.

R ecom m endeddisinfectants:
T oprovideusersw ithoptionsinchoosingadisinfectant,L elteroutinely review snew m edical
disinfectantsforcom patibility w iththesystem .Althoughanecessary stepinprotecting
patientsandem ployeesfrom diseasetransm ission,liquidchem icaldisinfectantsm ustalsobe
selectedtominim izepotentialdam agetothetransducer.
T hefollow ingdisinfectantscanbeusedonthesystem :

N am e M anufacture

BleachGerm icidalCleaner Clorox

T ransepticCleaningS ol. P arker
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Chapter 5 Regarding Diagnostic Ultrasounds

Interactions of Ultrasound with Matter

Asanultrasoundpulsepassesthroughm atter,suchashum antissue,itinteractsinseveraldifferent
w ays.S om eoftheseinteractionsarenecessary toform anultrasoundim age,w hereasothersabsorb
m uchoftheultrasoundenergy orproduceartifactsand aregenerally undesirableindiagnostic
exam inations.T heability toconductandinterprettheresultsofanultrasound exam inationdepends
onathoroughunderstandingoftheseultrasoundinteractions.

The History

T heuseofultrasoundinm edicinebeganduringand shortly afterthe2ndW orld W arinvarious
centersaroundthew orld.T hew orkofDr.KarlT heodoreDussikinAustriain1942 ontransm ission
ultrasoundinvestigationofthebrainprovidesthefirstpublishedw orkonm edicalultrasonic.
Althoughotherw orkersintheU S A,JapanandEuropehavealsobeencitedaspioneers,thew orkof
P rofessorIanDonald andhiscolleaguesinGlasgow,inthem id-1950s,didm uchtofacilitatethe
developm entofpracticaltechnology andapplications.T hislead tothew ideruseofultrasoundin
m edicalpracticeinthesubsequentdecades.
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LU700 Device Operation

Overview of the Interface
• P leasem akesuretohavefullbattery pow eronyoursm artdeviceby chargingitregularly.
• P leasedow nloadtheL eltekL U 700 Appas"L EL T EK"from Android Appstore.
• S tartapp"L ELT EK".

L ELT EK

• T hesoftw areversionw illbedisplayed ontherightuppercornerofthescreenasbelow figure.

Status Lights

Fortheequipm ent’sstatuslights,pleaserefertofollow ingtable:
Color Display M eaning

W hite S olid W i-Ficonnection

P urple S olid P ow er-O n

Blue S olid Battery Charging

Equipment description

1. FR EEZEButton
S toppingtheim ageduringthescanning;orre-activatingthestoppedim age.

2. P ow erButton
P ressthisbuttontopow eron

3. FAN O utlet
ForHeatdissipation

4. W i-FiAntenna
5. P ow erChargingP ort
6. P robe

Device Operation

P ow erO n
(1).P ressthe pow erbuttonfor3 seconds.
(2).T hepow erL ED ispurple.
(3).W henthepow erL ED ischangedfrom purpletow hite,W i-Fiisconnected ready.

P ow erDow n
W henpresspow erbuttonfor3 seconds,thesystem w illbeturnedoff.

Idle Mode
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IfthescannerdoesN O T m oveforapprox.,25 seconds,theL U 700 Appscreenw illbefreezeandthe
L ED isstillw hite.

Starting New Exams

1. R EVIEW :T heusertouchesthisbutton,thesystem w illlinktopage"S avedExam "andcouldbereview ing
previouslysavedtestdata.

2. EX IT :T heusertouchesthefunctionbuttontoexitfrom App "LELTEK".

3. :T hetransducersthatw illbere-autodetectedtobeconnectedviaW i-Fi.
4. Foundprobes:T hetransducersthatw illbeautodetectedtobeconnectedviaW i-Fi;thentheusercan

selectthetransducerthatiscorresponding.

Inthisscanningpageofultrasonicim age,theuserm ustbem anualselectedthescannedpositionofabody.
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1. T ocreateatem porary Q uickID andstartscanningim m ediately,touch S CAN .T he
im agingdisplayappears,andyou canbeginscanning.

2. T otouch Q uickID m anuallyenterpatientinform ationbeforeyou beginscanning,touchandpresenta
screenforEditionP arentInfo".

3. Bythepageof"EditionP atientInfo",itw ouldeditapatientrelatedinform ationthenpressthebutton"S ave"
w hichisonthescreenoftherightuppercornertodosave.

4. T ouchFR EEZE,thesystem isstoppingtheim ageduringthescanning;orre-activatingthestoppedim age.
W hentheim ageisfrozen,thelatest50 fram escouldbeshow ed. T heannotatecould beadded.T hefrozen
im agecould besavedforlaterreview. T hemeasurefunctionisalsoenablingtom easureforthelengthand
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thearea.

5. T ouchB,thesystem w ouldbeselectedforB m odew hichm eansatw o-dim ensionalultrasoundim agedisplay
com posed ofbrightdotsrepresentingthe ultrasound echoes.

6. T ouchCF,thesystem w ouldbeselectedforCFm ode,thevelocity anddirectionofbloodflow saredepicted
inacolormapsuperim posedonthe2-D image.Colorflow isshow ed inR O I. Itssizeandlocationare
adjustable.

7. T ouchM ,thesystem w ouldbeselectedforM m ode,adiagnosticultrasoundpresentationofthetem poral
changesinechoesinw hichthedepthofecho-producinginterfacesisdisplayedalongoneaxisand timeis
displayed alongthesecondaxis,recordingm otionoftheinterfacestow ardand away from thetransducer.

8. T ouchP W ,thesystem w ouldbeselectedforP W (P ulsedw ave)Dopplerm ode,itism ovingobjectschange
thecharacteristicofsoundw aves.By sendingshortandquickpulsesofsound,itbecom espossibleto
accurately m easurethevelocity ofbloodinapreciselocationandinrealtim e.

9. T ouchP D,thesystem w ould beselectedforP D (P ow erDoppler)m ode,itisused toobtainim agesthatare
difficultorim possible toobtainusingstandardcolorDopplerandtoprovidegreaterdetailofbloodflow ,
especiallyinvesselsthatare locatedinsideorgans.

10. Depth:T hedepthofpenetrationisrelated tothefrequency oftheultrasound w ave.Higherfrequencieshave
ashorterdepthofpenetration.L ow erfrequencieshavealongerdepthofpenetration.

11. Freq:T hcarrierfrequency oftheultrasoundw avetransmittedandreceivedby thetransducer.

12. Gain:T hedigitalgainisused toadjustthebrightnessoftheim age.

13. P ersistence:Itisatypeoftemporalsmoothingusedinultrasoundim aging.S uccessivefram esareaveraged as
they aredisplayed toreducethevariationsintheimagebetw eenfram es,hencelow eringthetemporal
resolutionoftheimage.

14. Enhancement:Im agineenhancementprocessing

15. C m odeT GC:C modew ithanalogyT GC (T imeGainCompensation).Ability tocom pensatefortheattenuation
ofthe transm ittalbeam asthesoundw avetravelsthroughtissueinthebody.T hegoalofT GC isto m akethe
entireimagelookevenlylitfrom toptobottom .

16. AdvancedS ettings:W hentheusertouchesthisbutton,therew ouldbelistedotherbuttonsw hichdepended
them odethatuserselected.

17. Dynamicrange:W hentheusertouchesthisbutton,itallow sthe usertotellthetransducerhow doesw ant
theechointensity displayed asshadesofgray.A broadrangew illdisplaym ore shadesofgrayandanoverall
sm ootherim age.A narrow rangew illdisplay few ershadesofgrayandappearasahighercontrastw itha
m oreblack-and-w hiteimage.

18. GrayM ap:W hentheusertouchesthisbutton,itisadjustinggraym apsonultrasonicim agehasasim ilar
effectonanultrasoundim ageaschangingthedynam icrange.,buttheyaredifferent.W hileDynam icR ange
adjuststheoverallnum berofshadesofgray,agraym apdeterm ineshow darkorlightyou prefertoshow
eachlevelofw hite/gray/blackbaseduponthestrengthoftheultrasound signal.

19. FreezeT imer:W hentheusertouchesthisbutton,thesystem couldbeselected how m any secondinstatic
situation.

20. ColorP R F:W hentheusertouchesthisbutton,thetim eisbetw eentheonsetofonepulsetilltheonsetof
thenextpulse.Itism easuredinunitsoftime.T hisparameterincludesthetimethepulseis“ on” andthe
listeningtim ew henthetransduceris“ off”.Itcanbechangedby thesonographerby varyingthedepthto
w hichthesignalissend.

21. ColorS ensitive:N um berofdopplerpulsesperlineofcolordopplerinform ation.

22. ColorAngle:T heultrasoundscanningangle.



P45

Chapter 6 References

Compliance Statement

L eltek productscom ply w ith internationaland nationalstandardsand law s.U sersare responsible
forensuring that the chosen sm artdevice and scannerare com pliant w ith the law in the
jurisdictionw here the product isused. L eltek m eetsallregulatory standardslistedinthischapter.

Leltek Ultrasound Imaging System

Authorized Representative

European Authorized R epresentative (AR ) N am e:

(R eserved)

Product Classification

Classification:
• T hedevicew ithtransducers:ClassIIa/internally pow eredM Eequipm ent.
• T ransducers:T ypeBFappliedparts,IP X 1
• O rdinary Equipm ent/ContinuousO peration

• N on-AP /AP G

Electromechanical Safety Standards Met
T hetransducersandsoftw arecom ply w iththerequirem entsofIEC 60601-1 M edicalElectrical
Equipm ent,GeneralR equirem entsforS afety,includingallapplicablecollateralandparticular
standards,asw ellasallapplicabledeviations.S ystem usersareresponsibleforensuringthatthe
chosendeviceiscom pliantw iththelaw inthejurisdictioninw hichtheproductisused.

Product Serial Number

(R eserved below )
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System Specifications

• Gray shades:256 inB-M ode
• P ressure,hum idity,andtem peraturelim its:T heselim itsapply only totheL eltektransducer,

nottotheAndroiddeviceonw hichtheuserruntheL eltekim agingS ystem app.Itistheuser's
responsibility toselectaL eltek-com patibledevicethatm eetstheneedsoftheuser'sclinical
environm ent.
Forinform ationabouttheuser'sdevice'senvironm entalspecifications,consultthe
docum entationthataccom paniesusers'device.

Probes must be operated, stored, or transported with the parameter outline as following:
Item O perational S torage/T ransport

P ressure 700 hP a(525 m mHg)to1060
hP a(795m m Hg)

700 hP a(525 m mHg)to
1060 hP a(795 m m Hg)

Hum idity 15% to95% non-condensing 0% to95% relative hum idity/
≤90% RH

T em perature 0°C (32°F)to35°C (95°F) -20°C (-4°F)to50°C (122°F)/
-40°C to+ 55°C

Storage Limits

• Ventilateroom w ithoutcorrosivegases.
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Standards

Acoustic

IEC 60601-2-37:2007 -M edicalelectricalequipm ent -P art 2-37:P articularrequirem entsforthe
basic safety and essentialperform ance ofultrasonic m edicaldiagnosticand m onitoring
equipm ent

Biocompatibility

AN S I/IS O 10993-1:2009 -Biologicalevaluation ofm edicaldevices-P art 1: Evaluation
andtestingw ithinariskm anagem entprocess.
AN S I/IS O 10993-1:2009 - Biologicalevaluationofm edicaldevices-P art5:T estsforinvitro
cytotoxicity
AN S I/IS O 10993-1:2010 -Biologicalevaluation ofm edicaldevices- P art 10: T estsfor
irritationandskinsensitization

Chemical

R EACH 02006R 1907:2015-03-23-R EGU L AT IO N (EC)N o1907/2006 O FT HEEU R O P EAN P AR L IAM EN T AN D
O FT HECO U N CIL of18Decem ber2006 concerningtheR egistration,Evaluation,Authorizationand
R estrictionofChem icals(R EACH),establishingaEuropean Chem icalsAgency.L U 700 U ltrasoundIm aging
S ystem m eetsthem inim um requirem entsforcom pliancew iththeEuropean U nion’sR estrictionof
HazardousS ubstances(R oHS )Directive2011/65/EU anditsam endm ents.

Labeling

ISO 60417:2014 - Graphical symbols for use on equipment.
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Wireless

ET S IEN 300 328 V2.1.1(2016-11)

Safety Conformance

Conforms to the following safety standards

P erform ance
IEC 60601-1:2005+AM D1:2012 CS V M edicalelectricalequipm ent-P art1: Generalrequirementsforbasicsafety
andessentialperformance
IEC 60601-1-2 2014 M edicalelectricalequipment-P art1-2:General requirem entsforbasicsafety and essential
perform ance-CollateralS tandard: Electrom agneticCapability-R equirementsandtests
IEC 60601-2-37 2007M edicalelectricalequipment-P art2-37:P articular requirem entsforthebasicsafetyand
essentialperformanceofultrasonic m edicaldiagnosticandm onitoringequipm ent
IS O 10993-1 2009 Biologicalevaluationofm edicaldevices-P art1:Evaluation andtestingw ithinariskm anagement
process
AIU M /N EM A U D 2-2004 2009 N EM A S tandardsP ublicationU D 2-2004 (R 2009) AcousticO utputM easurement
S tandard forDiagnosticU ltrasoundEquipment, R evision3.(R adiology)
AIU M /N EM A U D 3-2004 2009 N EM A S tandardsP ublicationU D 3-2004 (R 2009) S tandardforR eal-T imeDisplay
ofT herm alandM echanicalAcousticO utput IndicesonDiagnosticU ltrasoundEquipm ent

P roductS pecification,DesignR eview,Verification/ValidationandR isk,
IEC 62304 2006 M edicaldevicesoftw are-S oftw arelifecycleprocesses
IEC 62366 2014 M edicaldevices-Applicationofusability engineeringtom edicaldevices
IEC 60601-1-6 U sability
IS O 15223-1 2016 M edicaldevices-S ym bolstobeusedw ithmedicaldevicelabels,labelingandinformationto be
supplied
IS O 13485 2003 M edicalDevices-Q uality M anagementS ystems-R equirem entsforR egulatoryP urposes
IS O 14971 2007 M edicalDevices-ApplicationofR iskM anagem enttoM edicalDevices
M DD 1993 M edicalDeviceDirective93/42/EEC AN N EX II
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Acoustic Output Tables

C2-5 Transducer

Acoustic Output Reporting Table for Track 3 : Transducer ModelC2-5, B-Mode Operation, Probe with 3.6MHz

Index Label MI TIS TIB TIC

Scan Non-scan Non-
scan

Aaprt ≤ 1

cm
2

Aaprt > 1

cm
2

Global Maximum Index Value 0.727 0.011 - - -

Associated
Acoustic
Parameter

Pr.a (MPa) 1.417

P (mW) 2.93 - -

Pα(zs)min and
Ita,α( zs)min

(m W ) -

zs (cm) -

zbp (cm) -

zb (cm) -

zmax of Ipi, α (cm) 4.75 -

dep(zb) (cm) - - -

faw f (MHz) 3.8 3.8

Dim. of Aaprt X (cm) 1.3 - - -

Y (cm) 6 - - -

Other
Information

td (μsec) 1.164

prr (Hz) 1000

pr@Ipi max (MPa) 1.455

deq@ Ipi max (cm) -

Ipa,α@MImax (W/cm2

)

63.9

Operating
Control
Conditions

Frequency (MHz) 3.6

Number of focus (point) )1

Power (mW) 10
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Note

1. No TIS formula information is required for the maximum TIS value in this mode.

2. No information about TIC is required for any transducer assembly that is not used for the head of a transcranial or neonatal

3. If the device meets the 51.2aa) and 51.2dd) exemptions, no MI or TI information is required.

(a) The intended use does not include the head, so the TIC is not calculated.

# No data report
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L10-5 Transducer

Acoustic Output Reporting Table for Track 3 : Transducer ModelL10-5, B-Mode Operation, Probe with 7.1MHz

MI TIS TIB TI
C

Scan Non-scan Non-
scan

Aaprt≤ 1

cm2

Aaprt > 1

cm2

Global Maximum Index Value 0.712 0.0105

Associated
Acoustic
Parameter

Pr.a (MPa) 1.93

P (mW) 1.46 - -

Pα(zs) min and
Ita,α( zs)min

(m W ) -

zs (cm)

zbp (cm) -

zb (cm) -

zmax of Ipi, α (cm) 2.279 -

dep(zb) (cm) -

faw f (MHz) 7.35 7.35

Dim. of Aaprt X (cm) 0.44 - - -

Y (cm) 3.84 - - -

Other
Information

td (μsec) 1334

prr (Hz) 1000

pr@Ipi max (MPa) 2.888

deq@ Ipi max (cm) -

Ipa,α@MImax (W/cm
2
)

Operating
Control
Conditions

Frequency (MHz) 7.1

Number of focus (point) 1

Power (mW) 10

Note

1. No TIS formula information is required for the maximum TIS value in this mode.

2. No information about TIC is required for any transducer assembly that is not used for the head of a transcranial or neonatal

3. If the device meets the 51.2aa) and 51.2dd) exemptions, no MI or TI information is required

(a) The intended use does not include the head, so the TIC is not calculated.

# No data report
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ID Label

Guidance and Manufacture's Declaration


• L U 700 requiresspecialprecautionsregardingEM C.

• L U 700 shouldnotbeusedadjacenttoorstackedw ithotherequipment.

• U singthew rongcableandaccessoriesm ay adversely affecttheEM C

perform ance
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Electromagnetic Emissions

T heL U 700 isintendedforuseinelectrom agneticenvironm ents,asspecified

below.T hecustom erortheuseroftheL U 700 shouldensurethatitisusedin

suchanenvironm ent.

Manufacturer’s declaration-electromagnetic emissions

The LU700C, LU700L is intended for use in the electromagnetic

environment (for professional healthcare) specified below.

The customer or the user of the LU700C, LU700L should assure that it is

used in such an environment.

Emission test Compliance Electromagnetic environment-

guidance

(for professional healthcare

environment)

RF emissions

CISPR 11

Group 1 The LU700C, LU700L uses RF energy

only for its internal function. Therefore,

its RF emissions are very low and are

not likely to cause any interference in

nearby electronic equipment.

RF emissions

CISPR 11

Class A The LU700C, LU700L is suitable for

use

in all establishments other than

domestic and those directly connected

to the public low-voltage power supply

network that supplies buildings used for

domestic

purposes.

Harmonic

emissions

IEC 61000-3-2

Not

applicable

Voltage

fluctuations

/flicker emissions

IEC 61000-3-3

Not

applicable
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Electromagnetic immunity

All L U 700 seriesproductareincom pliancew iththeregulationof

im m unity test,andthedetailanddeclarationasbelow :

Manufacturer’s declaration-electromagnetic immunity

The LU700C, LU700L is intended for use in the electromagnetic environment (for professional healthcare) specified below.

The customer or the user of the LU700C, LU700L should assure that it is used in such an environment.

Immunity test IEC 60601

test level

Compliance level Electromagnetic environment-

guidance (for

professional healthcare environment)

Electrostatic

discharge(ESD) IEC

61000-4-2

Contact: ±8 kV

Air: ±2 kV, ±4 kV, ±8 kV, ±15 kV

Contact: ±8 kV

Air: ±2 kV, ±4 kV, ±8 kV, ±15 kV

Floors should be wood, concrete or

ceramic tile. If floors are covered with

synthetic material, the relative humidity

should be at least 30%

Electrical fast

transient/burst IEC 61000-

4-4

+ 2kV for power supply lines

+ 1kV for input/output lines

+ 2kV for power supply lines

Not applicable

Mains power quality should be that of a

typical professional healthcare

environment.

Surge IEC 61000-4-5 + 0.5kV, +1kV line(s) to line(s)

+ 0.5kV, +1kV,+ 2kV line(s) to

earth

+ 0.5kV, +1kV line(s) to line(s)

Not applicable

Mains power quality should be that of a

typical professional healthcare

environment.

Voltage Dips, short

interruptions and voltage

variations on power supply

input lines IEC 61000-4-11

Voltage dips:

0 % UT; 0,5 cycle

0 % UT; 1 cycle

70 % UT; 25/30 cycles

Voltage interruptions:

0 % UT; 250/300 cycle

Voltage dips:

0 % UT; 0,5 cycle

0 % UT; 1 cycle

70 % UT; 30 cycles

Voltage interruptions:

0 % UT; 300 cycle

Mains power quality should be that of a

typical professional healthcare

environment. If the user of the

LU700C, LU700L requires continued

operation during power mains

interruptions, it is recommended that the

LU700C, LU700L be powered from an

uninterruptible power supply or a battery.

Power frequency(50, 60

Hz) magnetic field IEC

61000-4-8

30 A/m

50 Hz or 60 Hz

30 A/m

60 Hz

The LU700C, LU700L power frequency

magnetic fields should be at levels

characteristic of a typical location in a

typical professional healthcare

environment.

NOTE UT is the a.c. mains voltage prior to application of the test level.
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Manufacturer’s declaration-electromagnetic immunity

The LU700C, LU700L is intended for use in the electromagnetic environment (for professional healthcare) specified below.

The customer or the user of the LU700C, LU700L should assure that it is used in such and environment.

Immunity test IEC 60601 test level Compliance level Electromagnetic environment-guidance

(for professional healthcare environment)

Conducted RF

IEC 61000-4-6

Radiated RF

IEC 61000-4-3

3 Vrms:

0,15 MHz – 80 MHz

6 Vrms:

in ISM bands between

0,15 MHz and 80

MHz

80 % AM at 1 kHz

3 V/m

80 MHz – 2,7 GHz

80 % AM at 1 kHz

3 Vrms:

0,15 MHz – 80 MHz

6 Vrms:

in ISM bands between

0,15 MHz and 80

MHz

80 % AM at 1 kHz e)

3 V/m

80 MHz – 2,7 GHz

80 % AM at 1 kHz

Portable and mobile RF communications

equipment should be used no closer to any

part of the LU700C, LU700L including cables,

than the recommended separation distance

calculated from the equation applicable to the

frequency of the transmitter.

Recommended separation distance:

d = 1,2 √P

d = 1,2 √P 80MHz to 800 MHz

d = 2,3 √P 800MHz to 2,7 GHz

Where P is the maximum output power rating of
the transmitter in watts (W) according to the
transmitter manufacturer and d is the
recommended separation distance in metres
(m).

Interference may occur in the vicinity of

equipment marked with the following symbol:

NOTE1 At 80 MHz and 800 MHz, the higher frequency range applies.

NOTE2 These guidelines may not apply in all situations. Electromagnetic propagation is affected by absorption and

reflection from structures, objects and people.
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Recommended separation distance between
portable and mobile RF communications equipment and the LU700C, LU700L

The LU700C, LU700L is intended for use in an electromagnetic environment (for professional

healthcare) in which radiated RF disturbances are controlled. The customer or the user of the
LU700C, LU700L can help prevent electromagnetic interference by maintaining a minimum

distance between portable and mobile RF communications equipment (transmitters) and the

LU700C, LU700L as recommended below, according to the maximum output power of the
communications equipment.

Rated maximum

output power of

transmitter

W

Separation distance according to frequency of transmitter

m

150 kHz to 80 MHz

d =1,2√P

80 MHz to 800 MHz

d =1,2√P

800 MHz to 2,7 GHz

d =2,3√P

0,01 0,12 0,12 0,23

0,1 0,38 0,38 0,73

1 1,2 1,2 2,3

10 3,8 3,8 7,3

100 12 12 23

For transmitters rated at a maximum output power not listed above, the recommended

separation distance d in meters (m) can be estimated using the equation applicable to the
frequency of the transmitter, where p is the maximum output power rating of the transmitter in

watts (W) according to the transmitter manufacturer.

NOTE1 At 80 MHz and 800 MHz, the separation distance for the higher frequency range applies.

NOTE2 These guidelines may not apply in all situations. Electromagnetic propagation is affected
by absorption and reflection from structures, objects and people.
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Manufacturer’s declaration-electromagnetic immunity

Test specifications for ENCLOSURE PORT IMMUNITY to RF wireless communications equipment

The LU700C, LU700L is intended for use in the electromagnetic environment (for professional healthcare) specified

below.

The customer or the user of the LU700C, LU700L should assure that it is used in such an environment.

Test
frequency

(MHz)

Band a)

(MHz)
Service a) Modulation b)

Maximum
power

(W)

Distance
(m)

IMMUNITY TEST
LEVEL
(V/m)

Compliance
LEVEL
(V/m)

(for professional
healthcare)

385 380 –390 TETRA 400
Pulse

modulation b)
18 Hz

1,8 0,3 27 27

450
430 –
470

GMRS 460,
FRS 460

FM c)
±5 kHz

deviation
1 kHz sine

2 0,3 28 28

710

704 –
787

LTE Band
13,
17

Pulse
modulation b)

217 Hz
0,2 0,3 9 9745

780

810

800 –
960

GSM
800/900,

TETRA
800,

iDEN 820,
CDMA 850,
LTE Band 5

Pulse
modulation b)

18 Hz
2 0,3 28 28870

930

1 720

1 700 –
1 990

GSM 1800;
CDMA
1900;
GSM
1900;
DECT;

LTE Band 1,
3,

Pulse
modulation b)

217 Hz
2 0,3 28 281 845

1 970

2 450
2 400 –
2 570

Bluetooth,
WLAN,
802.11
b/g/n,

RFID 2450,
LTE Band 7

Pulse
modulation b)

217 Hz
2 0,3 28 28

5 240

5 100 –
5 800

WLAN
802.11

a/n

Pulse
modulation b)

217 Hz
0,2 0,3 9 95 500

5 785

NOTE If necessary to achieve the IMMUNITY TEST LEVEL, the distance between the transmitting
antenna and the ME EQUIPMENT or ME SYSTEM may be reduced to 1 m. The 1 m test distance is permitted
by IEC 61000-4-3.

a) For some services, only the uplink frequencies are included.
b) The carrier shall be modulated using a 50 % duty cycle square wave signal.
c) As an alternative to FM modulation, 50 % pulse modulation at 18 Hz may be used because while it

does not represent actual modulation, it would be worst case.
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Trouble Shooting:

Issue Solution Note

LED indicator flashing and could not turn

off device.

When low battery state, please does use

adapter to charge device then could turn

off the device.

Wi-Fi could not be connected. a. When LED indicator of the

device(transducer) is purple, the

device(transducer) may be low

battery state and need to be charged

by an adapter.

b. When LED indicator of the

device(transducer) is white, the

device(transducer) maybe need to do

power reset and reconnect the

device(transducer) via Wi-Fi.

c. Please check is there no any

background in screen or other apps

had been enabled.

App has been enabled but could not be

display an image.

Please check there is no background in

the screen or other apps had been

enabled first. It should do repower on the

device(transducer) and reconnect the

device(transducer) via Wi-Fi then

reenable App.

App has been into image page, but it

would be immediately swapped to Wi-Fi

connected selection page.

Please disconnect Wi-Fi first and delete

the current App, then reinstall and enable

the App.

The screen may display unclearly white

image in very short time when the

product has been used long-term in the

environment of high static.

The status is normal condition, and would

not affect essential performance,

interfere with diagnosis also without

basic safety consideration, please set up

the product in the environment without

high static.
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Federal Communications Commission (FCC) Statement

15.21

You are cautioned that changes or modifications not expressly approved by the part

responsible for compliance could void the user’s authority to operate the equipment.

15.105(b)

This equipment has been tested and found to comply with the limits for a Class B

digital device, pursuant to part 15 of the FCC rules. These limits are designed to

provide reasonable protection against harmful interference in a residential

installation. This equipment generates, uses and can radiate radio frequency energy

and, if not installed and used in accordance with the instructions, may cause harmful

interference to radio communications. However, there is no guarantee that

interference will not occur in a particular installation. If this equipment does cause

harmful interference to radio or television reception, which can be determined by

turning the equipment off and on, the user is encouraged to try to correct the

interference by one or more of the following measures:

-Reorient or relocate the receiving antenna.

-Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which

the receiver is connected.

-Consult the dealer or an experienced radio/TV technician for help.

This device complies with Part 15 of the FCC Rules. Operation is subject to the

following two conditions:

1) this device may not cause harmful interference and

2) this device must accept any interference received, including interference that may

cause undesired operation of the device.

FCC RF Radiation Exposure Statement:

This equipment complies with FCC radiation exposure limits set forth for an

uncontrolled environment. End users must follow the specific operating instructions

for satisfying RF exposure compliance. This transmitter must not be co-located or

operating in conjunction with any other antenna or transmitter.


