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1

MEDICAL DEVICE LNCLUDING AN
ULTRASONIC EMITTER FOR INFFSTATION

AVOIDANCE

FIELD OF TIIE DISCLOSURE

The disclosure genemslly relates to medical devices, and
more particularly to a medical device, such as, for example,
a dialysis machine, including an ultrasonic enerator and
cnutler arranged mid conligurcd lo cnul an ullrasomc high
frequency sound to prevent bug inibstation,

BACKCIROUND

Medical devices, such as dialysis machines, are known for
usc in lhc trcauncnt of renal discase. Thc two priimipal
dialysis methods are henlodialysis (I fl)i and peritoneal
dialysis (PD) During HD, the patient*s blood is passed
through a dialyzer of an I ID niachine while also passing
dialysate throu h the dialyzer. A semi-pemteable membmsne
in thc dialyzer separates the blood from lhc dialyn«c witlun
the dialyzer and alloli s diffusion and osmosis exchan es to
take place bc(ween the dialysatc and ihc blood strciun.
Burin PD. the patient's pentoneal cavity is periodically
infused with ihalysalc or dialysis solution. Thc membranous
linin of the patient's pentoneuin acts as a natural snni-
permeable membrane that allows diflusion and osmosis
exchanges to take place between the solution and the blood
stream.

A dialysis machulc, such as a PD machine or cycler (used
interchangeably hcrmn without lhc u«cnl lo limit), nuiy
include one or more containers (e o .. bagsi containing a fluid
(e .. a dialysatei for patient infusion In PD machines, for
example. tubing as fluid lines are inserted into an abdomen
of a patient for floliin fresh dialysate and removing used
dialysate. ~sate, and excess fiuid. In a PD machine. fresh
ihalvwilc Inil)'ravcl lronl lhc otic ol Inoli: conlalllcls,
tltlough lubulg and u«o a disposablc carlndgc or cassette
(used interchangeably without intent to limit) that nlay be
inserted into a port located in the PD machine During use,
one or more pumps or actuators positioned within the PD
machine interact with the disposable cassette to move fluid
from the one or more containers to the patient.

Automated PD machulcs, also called PD cyclcrs. arc
designed to control thc cnllrc PD process so tluit it c;ul bc
performed at home. usually overnight. without clinical statf
in attenrksnce. I tome henlodialysis niachines are also known
and provide for performing hemodialysis treatments in a
patient*s home.

Durin its lifespan. dialysis machines may become
infested with bugs such as, for cxiunplc, msccts, spiders,
roaches, clc. Bug infestation ls a par«euler problem nssoci-
ated with PD machines since PD niachines are often used in
a patient's home

It is v ith respect to these and other considemstions that the
present improvements may be useful.

According to an cxcmplary embodiment of lhc present
disclosure. a medical device is disclosed. For example. in
onc embodiment, a thalysis system and/or dialysis nuiclmlc
for conducting a dialysis lrcauncnt ls disclosed. In onc
embodinlent, the medical device includes a housing includ-
ing an ultrasonic high frequency genemstor and eniitter
arranged and configured to generate and transmit an ultra-
sonic high frequency sound to repel bugs.

In one embodiment. the emitted ultmssonic high frequency
sound ls inauthblc to humans but midiblc by bugs.

In onc cmbodimcnt, thc cmiucd ultrasonic high frequency
sound discourages bugs from entering the housing of the
medical device.

In one embodiment. the emitted ultmssonic high frequency
sound is be«veen 20 kHz and 120 kHz.

In one embodiment, the ultrasonic hi h frequency gen-
erator and emitter ls an clcctronic circuit.

In onc cmbodimcnn thc clcctronic circuit is printed on a
stand-alone circuit board arranged and configured to be

zo coupled to an alternate circuit board of the medical device
In one embodiment, the ultrasonic hi h frequency gen-

erator and emitter is continuously powered so that the
ultrasonic higt frequency enerator and emitter is continu-
ously active and thus conluluously emitting thc ullrasomc
high frcqucncy sound.

In one embodiment. the ultrasonic high frequency gen-
erator and emitter is coupled to a rechargeable battery

In one embodiment, the rechargeable battery is arranged
and confi ured to be charged by the medical device v hen the

lo medical device is powered ON
In onc cmbodmlcnn thc ultrasoruc high frcqucncy gcn-

crator and cmittcr is couplnl to a controller of thc mixhcal
device so that a frequency of the emitted ultrasonic high
frequency sound is adjustable

ls In one embodiment, the medical device is a dialysis
machine arranged and conti ured for conducting a dialysis
treatment.

A method of repelling bug utlhstation in a medical device
ls also disclosed. In onc embodunmlt, thc method includes

so emitting, from a housing, of the medical device. an ultrasonic
high frequency sound to repel bugs

In one embodiment, the emitted ultmssonic high frequency
sound is inaudible to humans but audible by bugs.

In one embodiment. the emitted ultmssonic high frequency
sound discourages bugs Ibom cntcrulg the housing of lhc
medical dcvicc.

In one embodiment, the emitted ultmssonic high frequency
sound is be«veen 20 kl lz and 120 kl lz

In one embodiment, the emitted ultmssonic high frequency
sound is continuously active so that the emitted ultrasonic
high frequency sound is being continuously emitted.

In onc cmbodimcnt, lhc method further ulcludcs adl us ling
a frcxtucncy of lhc cnnllcd ultrasonic high frequency sound.

In one embodiment, the medical device is a dialysis
si nmchine, and the emitted ultrasonic high frequency sound

discourages bugs froiu entering, the housing of the dialysis
machine.

SIIMMARY

This Summary is provided to introduce a selection of
concepts in a simphfied foml that are further descnbed
below in thc Detailed Dcscnpuon. This Sunmuiry is not
intcndnl to ncccssanly identify kcy fcaturcs or csscntlal
li:«lures of the clsnncd sublccl matter, nor ls il ullmldcd as
an aid in determming the scope of the claimed subject

in'lttci'3RIEII
DES('RIPI'ION Oli I'I 0: l)RAWIN(IS

ail

By v:ay of example. specific embodiments of the dis-
closed methods and devices will now be descnbed, with
reference lo thc accomp;mymg drawings, in which.

FI(i I illustrates;m cxmnple ol'n cmboduucnl of a
ss ihiilvsts svstcln,

ill(i 2 is a block diagram iflustmsting an example of an
embodinlent of a dialysis machine and a controller:
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FIGS. 3A and 3B illustrate an example ol'an cmbodunmlt
of a dialysis machine that can be used in the dialysis system
of FIG. 1: and

FIG. 4 illustrates an cxmuplc cmboduucnt of a circuit lllat
can be used in the dialysis machine of IIIGS 1-3, the circuit
arranged and conhgured to genenste and emit an ultrasonic
hi/I frequency sound arranged and conf ured to repel bugs
in accordance with one or more features of the present
disclosure.

Dl I I'All,l II ) Dl IS('RIP i'ION

The present embodiments will now be described more
lully hereinafter with rcfbrcucc lo Ihc accompanymg druw-
ings. in wluch scvcral cxmnplary cmboduncnts are shown.
'I'he subject matter of the present disclnsure, hnwever. may
be embodied in many different forms and types of methods
and devices fnr dialysis machines and other potential medi-
cal devices and treatments, and should not be construed as
limited to the embodiments set forth herein. Rather, these
cmbodimcnts are provided so that this ihsulosurc will bc
thorough mid complete, mid willi'ully convey the scope of
the subject matter tn those skilled in the art In the drawings,
like numbers refer to like elements thmuahout

lixemplary embodiments of systems and methods
arran ed and configured to prevent bug infestation in a
dialysis machine will now be described. It will be appreci-
aicd Ilult wlulc a particular cmbodimcnl of a mnhcal device,
nmnely, a PD mucluuc, will bc shown and dcscrtbcd. thc
concepts of the present disclosure are equally applicable to
other medical devices, including nther dialysis machines,
such as other PD machines and/nr I II) inachines As such,
the present disclosure should not be limited to any particuLar
type of medical device or any particular type of dialysis
maclulm unless cxphculy clauucd.

hl accol'dance with onc or nlolc lbatulcs of Ihc prcscnl
disclosure. a ntcxttcal device such as, for example, a dialysis
machine such as, fnr example, a Pl) machine. may include
an ultrasonic genenstor and einitter such as. tilr exanlple, a
circuit arran ed and configured to genemste and emit an
ultrasonic lugh frequency sound that is inaudible by humans
but rcpcls bugs such aa, for cxiunplc, macs:ts, spiders,
roaches, elc. In usc, by gmlcrdting and mnilung a high
lrcqUcncv sound wdvc, bilgs will slav au dv lront lhc nlcdl-
cal device (e.g., dialysis machine) thereby avniding bug
111fes t;I tln 11

Referring to FIG. 1. a dialysis system 100 may include a
PD machine 150. for flow ing ibesh dialysate into a patient
and draming used dialysalc oul ol thc paucnt. During
trentmmll, a volume of dialyaalc may enter lhc pntlmll's
abdomen and remain lbr a pcnod of umc, c.g., a dwell tune.
Burin the dwell time, the dmlysate may flow across the
peritoneum and absorb contanliimnts and/or particulates
from a patient*s blood and exchange substances and fluids
(e.g.. electrolytes, urea, glucose. albumin. osmotically active
particles, and other small molcculcs). At thc cnd ol'thc dwell
tune. thc used dialysalc may bc flowcd oul ol'hc pntlmll's
abdomen and purged lo a draul corulcctcd to the tubing, c.g.,
the drain line. I'his exchange of fresh dialysate and used
dialysate after a dwell time may occur for sevensl cycles
dependin on the patient*s treatment regimen.

One or more dialysate sources may be connected to the
dialysis machine 150. In some cmbodunmlts, as illustratcxl,
the dialysatc source(s) may bc dlalysulc bags 122 thnt arc
disposed near thc PD machine 150. In ml cmbodmlcnt. Ihc
dialysate bags 122 may be hung which nlay improve air
content management as any air cnntent is disposed by

gruvlly to a top portion of tlm dialysalc bag 122. Addluon-
ally, and/or alternatively, the dialysate bags 122 may be
disposed on ahclvcs below or neur Ihc PD maclunc 150.
Valves may be attached to a bottom portion of the dialysate
bugs 122 ao thud is drawn out and air content delivery ls
nuninnxed. In one embodiment. as sholvn. dmlysate front
the dialysate ba s 122 may be transferred to the patient
through a warming pouch. a hearing chamber, or the like 152

(used interchan eably without the intent to limit) formed in
I i 1

thc dialysis maclune 150. When thc dialysatc has rcachcxi a

predetermined temperature (e.g.. approximately 98"-100" F..
37'.) in thc hcaung chamber 152, thc dlalysalc may bc
tlov ed into the patient

In onc embodiment. thc dlalysutc bags 122 may bc
connected to a cassette. Ivhich may be insertable into the
dialysis machine 150. In use, the cassette may be connected
to dialysate bag lines, lvhich may be used to pass dialysate
from dialysate bags 122 to the cassette. In use, the cassette

lo may bc disposablc. Altcmatwcly. Ihc casscuc may be reus-
able In addition. a patient line and a drain line may be
connimtcd or associated with tlm cassette Thc pancnt lute
nmy be connected to a patient's abdomen via a catheter and
nmy be used to pass dialysate hack and forth between the
cassette and the patient's peritoneal cavity during use 'I he
dmin line may be connected to a drain or drain receptacle
and may be used to pass dialysate from the cassette to the
ilraul nr drdlll rcccpnlclc ilUnng Usc. AllhoUgh Ihc svslcnl
dcscribcd herein ls discussed prulclpally In connccuon with

sn the use of dialysate bags as Ihe dialysate source. it is nnted
tint, in other embodiments. different dialysate sources may
be used For example. in other embodiments, the dialysate
source may include one or more containers in which
dialysate is mixed and/or otheiwise prepared at the PD

ls cycler, scc, c.g., U.S. Pat. No. 9,585.810 lo Jmlson cl al.,
cnlulcd '*Systems and Methods for Dclivcry of Pcntoncal
Diulysls (PD) Solutions with Intcgrdtcd Inter-chamber Dil-
fuser,'* and Il S Pat. No. 10,076,599 to 1 lyrard et al . entitled
"Dry Peritnneal Dialysis ( nncentrate Systenl," w:hich are

do incorporated by reference herein in their entireties.
Referring to FIG. 2. a schematic of an exemplary embodi-

nlcnl of d dlalvsH UIBchulc such ds, for cxanlphx dlalvsls
machine 150 and a controller 155 ul accordmlcc with Ihc
prcscul disclosure are shown. Thc machine 150 mav be d

honte dialysis machine, e g., a PD machine, for perfornling
a dialysis treatment on a patient, and may be included in the
system 100 described above with respect to FIG. 1. The
controller 155 may automatically control execution of a
treatment liulclion dunng a course of dialysis trcalmcnl. Thc

o controller 155 may bc opcratn cly corulcclcd lo Ihc sensors
160 and dclivcr a signal to cxcmilc a trcalmmu luncl ion (c.g..
transferring dialysate fmm the dialysate bag 122 through the
heatmg chamber 152 and then In the patient). or a course of
treatment associated lvith various treatment systems. In

. I some embodiments. a timer 165 may be included for timin
tnggcring ol Ihc sensors 160.

In some embodiments, thc maclunc 150 may also include
a processor 170, and memory 175, thc controller 155, Ihc
pmcessor 170, andlor the memory 175, or combinatinns

an thereof of the machine 15(l. may receive signals front the
sensor(s) 160 indicating various parameters. Each fluid ba
(e ., the dialysate bags 122) may contain an approximate
amount ol dlalysalc, such tluil "approxunatc amount" mdy
bc dclinix! Ba a 3L fluid bag contaimug 3000 lo 3150 mL, d

as 5L fluid bag containing 5000 Io 5250 mL. and a 6L fluid bdg
cnntaimng 6000 tn 6300 ml. 'I he controller 155 may also
detect connectinn of all fluid bags 122 connected
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Communicduon bctw cmi thc conlrollcr 155 und Ihc treat-
ment system may be bi-directional. whereby the treatment
system acknoivledges control signals, and/or may pmvide
state infiinnation associated with the treatment systent and/
or requested opemstlons For example. system state infomia-
tion may include a state associated with specific opemtions
to bc executed by Ihc lreauncnt system (c.g., lriggcr pump
to dclivcr dialysalc, logger pumps mid/or compressurs lo
deliver filtered blood, and the like) and a status associated
with specific operations (e g, ready to execute, executing,
completed, successfully conipleted, queued for execution,
waiting for control signal. and the lil e).

In some embodiments, the dialysis maclune 150 may
include at least ouc pump 180 opcrauvcly conncxted lo thc
controller 155. Durut a treatment opcrauon, thc controller
155 may control the puntp 180 for puniping tluid. e g., fresh
and spent dialysate. to and fmin a patient lior exantple, the
pump 180 may transfer dialysate from the dialysate bag (22
through, for example. a cassette insertable into n port or a
compattment formed in the dialysis machine. ro the heatin
chamber 152 pnor to tramfi:rring Ihc dialysis lo lhc pnlicul.
In an cmbodimcnt. the pump 180 may bc u pcnstultic pump.
'I'he controller 155 may also be operatively cnnnected to u

speaker 185 and a microphone 187 disposed in the machine
150 A user input interface 190 inay include a cnmbination
of hardware and software components that allow the con-
troller 155 to conununicate with an external entity, such as
a patn:nl or other user. These components may be conligurcd
lo rcccivc iillorlualioii fioill ac(toils aucli ds plivsicid ituivc-
ment nr gestures and verbal intonation. In some embodi-
ment~. Ihe components of the user input intertace 190 may
pmvide information to external entities I ixamples of the
components that may be employed within the user input
interface 190 include keypads, buttons, microphones. touch
scrccns. gesture rccognitiou dcviccs, display scrcmis. and
spcakcrs. Thc macluuc 150 may also be wirclcssly councct-
ablc via an an(mme 192 for remote conunuiucation. Thc
machine 150 may also include a dispLsy 195 and a power
source 197

As shoitut in FICi 2, the sensors 160 mny be included for
monitoring parameters and may be operatively connected to
al least flie controller 155. thc processor 170. Snd/or thc
memory 175, or combinations thereof. Thc proccssur 170
may bc configured lo cxccule an operatulg system. which
may pmvide platform services to application softv are, e g.,
fiir operating the dialysis niachine 150 'I'hese platfornt
services may include inter-process and network conununi-
cation, hie system management and stmtdard database
mampulalion. Oue or morc ol'many operatmg systems nuiy
be used. mid cxtunplcs arc not lunilcd lo;uty particular
opcralmg system or operating svslem clmractcrislic. In some
examples, the processor 170 may be configured to execute
a real-time opensting system (8'I OS), such as lfl'I inux, or
a non-real time operating system, such as BSD or GNU/
Linux.

Accordmg Io u vanety of examples, flic processor 170
may bc a commercially available processor such as n pro-
cessor mmuifuclurcd by INTEL. AMD, MOTOROLA. and
)if&I,f:S('Al.lu I loivever, the processor 17(l may be any type
ofprocessor. multiprocessor or controller, whether commer-
cially avaiLable or specially manufactured. For instance,
according to one example. the processor 170 mny include an
MPCS23 microprocessor manufactured by MOTOROLA

llic memory 175 may include a computer rcadablc and
wan(cable nonvolatile dale storage mcdnun con(i urcd to
slnre non-transitory instructions and data In addition. the
memory 175 may include a processor nieinory that stores

du(a dunng operation of the processor 170. In some
exunlples, the processor inemory includes a relatively high
performance, vnlatile. random access ntemory such as
dynamic random-access memory (DRAM), static nieinory
(SRAM). or syncluonous DRAM. However, the processor
memory may include any device for storing iLsta, such as a
nou-volatile memory. with sufiicienl tluou hpul mid atora c
capacity to support Ihc functions dcscnbcd hcrcul Further,
exunlples are not limited ln a particular mentory. nieinory

lit system, or data storage system.
I'he instmctions stored on the memory 175 may include

executable pmgrams or other code that may be executed by
the processor 170. The instructions may be persistently
stored as encoded signals,;md Ihe utslruclions may cause Ihc

is processor 170 lo perform tlm functiom dcscnbed hcrcut. Thc
menlory 175 may include infiinnation that is recorded, on or
in. the medium, and this information may be processed by
the processor 170 during, execution of instructions. 'I he
memory 175 may also include, for example, specificatio of

lo data records for user timing requirements, timing for treat-
ment and'or operations, histonc smisor information, mtd Ihc
like lllc mixhum may, for cxamplc. be opucdl disk, mag-
netic disk or flash memnry, among others, and niay be
pernmnently affixed to, or removable from. the controller
155

The sensor(s) 160 may include a pressure sensor for
monitorin fluid pressure of the maclune 150. although the
smisors 160 may also include any ol' heart rale sensor. d

respiration sensor, a tcmpcraturc sensor, a weight sensor, dn
sn air sensor, a video sensor. a thermal imaging sensor, an

electroencephalngram sensor. a motion sensor, an audio
sensor, ali accelerometer, a capacitance sensor, or any other
suitable sensor. It is appreciated that the sensors 160 may
include sensors with varying smnphng rates. Including wire-

ls less acilsors.
Thc controller 155 may bc disposed ui thc machine 150 or

may bc coupled lo the machine 150 via a commuiucauon
port or wireless communication links, shown scheinatically
as cmntliunication element 158 According to various

do examples, the comnnlnication element 158 may support a
variety of one or more standards and pmtocols, examples of
which include USB, Wt-Fi, TCP/IP, Ethernet. Bluelooth.
Zigbcc. CAN-bua, IP, IPV6, UDP, UTN, FITTP, HTTPS,
FTP, SNMP, CDMA, NMEA and/or GSM. As a component
disposed v'ithin the machine 150, the controller 155 inay be
openstively connected to any of the sensors 16f), the pump
180. and the like. The contmller 155 may conununicate
control signals or triggering voltages to the components of
thc machule 150. As discussed. cxcmplary cmbodimcnts of

o thc controller 155 may ulclude wirclcss commuiucalion
uilcrfaccs. Thc con(roller 155 may dclccl remote devices lo
deternnne if any remnte sensors are available to augment
any sensor data being used to evaluate the patient

Referring now to FIGS. 3A and 3B. Cn example of an
. 3 embodiment of a dialysis machine 200 is shown. The

duilyais machulc 200 nuiy include thc wimpoucnts dcacnbixl
above with rcspccl to thc schematic of thc system 100 and
thc maclune 150 illustrated in FICiS. 1 aud 2 The maclmlc
200 may be configured lo provide home dialysis treatment,

an for example, PD. In some implementations, the dialysis
system and machine may be a home PD system, e.g., a PD
system configured for use at a patient*s home.

Thc dialysis machine 200 may include a housing 242, d

iloor 226, drill a ciissclli: ill(el fai:c'llcluiliilg pulllpa loi
as contaclulg a cartndge or casseuc 202 (used interchangeably

without the intent to limit). where the cassette 202 is located
within a cassette compartment 214 formed between the
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casscuc interface mtd thc closed door 226. Fluid lmcs (c g.,
tubing) may be coupled to the cassette 202 in a known
manner, such as via a connector, and inay hirther include
valve~ fiir contmlling fluid floss to and from fluid bags
including fresh dialysate and warming pouch. In some
embodiments, when a cassette ZOZ is incorporated, at least
a portion of the fluid lures (c.g., lubm ) may bc nuegral to
the cnsseuc 202. Pnor to opcrauon, a user nuiy open (hc door
226 to insert a fresh cassette 202 and to remove the used
cassette 202 after opemtion

'flic cassette 202 ntay be placed in the cassette compart-
ment 214 of the dialysis machine 200 for operation The
dialysis machine 200 may manage flowin dialysate into a
patient*s abdomen, nnd removal of lhc used dialysate and
waste after a prcdctcnnincd amount of nmc. Durutg opera-
tion, dialysate fluid ntay be flowed into a patient's abdomen
via the cassette 20Z, and spent dialysate, v aste, and/or
excess fluid may be removed fmm the patient's abdomen vin
the cassette 202.

While the dialysate is present in a peritoneal cavity of the
pa(ical, lhc dialysale may absorb conldmiiianls und/or par-
ticulates from the pntimil's blood. PD uses lhe pntimil's
peritoneum in the abdomen as a membnsne acniss which
fluids and dissolved substances (e.g, electmlytes. urea,
glucose, albumin, osmoticafly actice particles, and other
small molecules) are exchanged from the blood. PD for a
patient may include a total treatment of approximately 10 to
30 liters of fluid, where approxuualely 2 liters ol'dinlysatc
fluid are pumped utto a palmnt's abdomen, held for a period
of time. e g., about an hour, and then pumped out of the
patient. I'his is repeated until the full treatinent volume is
achieved. and usually occurs overnight while a patient
sleeps.

The dialysis machine 200 may operate the pumps (as will
be dcscnbcd in grcatcr detail below) lo move thc fluid. In
usc. thc pumps apply force to thc casseuc 202. that coiuicct
a fluid rcscrvoir, c.g., dialysalc bags lo a catheter at thc
patient's peritoneum Ify openstion of the pumps. fresh
dialysate may be introduced uito the patient's peritoneunt
Likecvise. the pumps may draw fluid from the patient*s
peritoneum into a fluid reservoir or drain to waste. Multiple
dialysale bags may bc used uicluiluig d clean fluid rcscrvoir
and a waste thud reservoir. Opcrauon of thc pumps in
conjunction with valves controls dclivcry or rclrtcval of
fluid.

In connection with PD machine 200, the heating. element
152 may be in the form of a heater tray 240 including a
heating element 235 positioned. for example. on top of the
housuig 242 of'hc die lysu maclune 200. Thc hcu ter lray 240
may bc mty size and slrdpc lo acconunodale a bag of
ilialvwilc (c.g . d 5L bag of ilidlvsdlc) lol bsncli lied(us . Iit
use. for example as illustrated in the example embodmtent
of lil(i. 3A. dialysate bags 234 may be suspended front
hooks on the sides of a cart 244. and a heater bag 237 may
be positioned in the heater tmsy 240. Connectors and tubin
ports may txinnccl thc dialysatc ba s 234 aixl lines Ibr
transfi:rring dialysatc Dialysatc from flie diulysulc bags 234
may bc lransfi:rrcd to the hcalcr bdg 23'7 in batches. For
example. a batch of dialysate may be transferred front one
or more dialysate bags 234 to the heater bag 237. where the
dialysate is heated by the heating element 235. When the
batch of dialysate has reached a predetermined temperature
(c.g.. approximately 98'-100'., 37" C.), thc batch of
dialysale may bc flowed into lhc patient. The ihalysntc bags
234 and thc healer bag 237 may be connected to the cassette
202 via dialysate bag lmes or tubing 238 and a heater bag
line or tubing 238. respectively 'I'he dialysate baa lines 238

may bc uscxf to pass dialysatefrom dialysalc bags 234 to lhc
cassette 202 during use, and a heater bag line 246 nmy be
used to pass dialysate back and forth between the cassette
202 nnd the heater bag 237 during use In addition, a patient
line 248 and a drain line 250 may be connected to the
cassette ZOZ. The patient line 248 may be connected to a
pa(scut's abdomen via a cathclcr and may bc used lo pass
duilysatc back and forth between lhc cassette 202 and lhc
patient*s peritoneal cavity by the pumps during use. 'I he

lc drain line 250 may be connected to a drain or drain recep-
tacle and may be used to pass dialysate fmm the cassette 202
to the drain or drain receptacle during use.

Referring to FI(f. 3B, a more detailed viev of the cassette
uilcrfacc 210 of ihc dialysis machine 200 is shown. As

ic shown. in one cmboduncnl, the PD machutc 200 includes
puntps or pumping mechanisms, which include pistons
233 A, 233 l3 v'ith pump heads 24 I A, Z41 )3 attached to piston
shafts that can be axially moved within piston access ports
236A. Z36B formed in the cassette interface 210. In one

io embodiment. the piston shafts are connected to stepper
motors tidal can bc operated to move thc pistons 233A. 233B
axially inward and outward such that the pump hctxls 241A.
24IB move axially inward and outward withm the piston
access ports 236A. 236I3. In one embodiment. the stepper
motors drive lead screivs. winch move nuts inw:srd and
outv ard along the lead screccs The nuts, in turn. are
connected to the pistons 233A, 233B and thus cause the
pistons 233A. 233B lo move uiward and outward as lhc
stcppcr motors rotate lhc lead screws. Slcppcr motor con-
trollers provide the necessary curreitt to be driven through
the windings of the stepper motors to move the pistons
233 A, 233 f). 'I'he polarity of the current determmes cvhether
the pistons Z33A. 233B are advanced or retracted.

The PD machine 200 may also include encoderc (e...
ic optical cncodcrs) ihat mcasurc thc rotationnl movcmcnt of

thc lead screws. Thc axial positions of lhc pwtons 233A.
233B can bc dctcnnincd based on the rotational movemcnl
of the lead screws. as detemiined by the encoders 'I'hus. the
measurements of the encoders can be used to accurately

do position the pump heads 241A, 241B of the pistons 233A.
233 B.

In use, whmt the casscuc 202 is properly posiuoncd within
thc casscltc compartment 214 of lhc PD machuie 200 wifli
thc dour 226 closed, lhc pump hctxls 241A, 241B of lhc PD
nmchine 200 align with pump chambers 239A. 239)3 of the
cassette 202 such that the pump heads 24(A, 241)3 can be
mechanically connected to dome-shaped fastening members
of the cassette Z02 overlying the pump chamberc 239A.
239B. As a result of tins arrangcmcnl, movcmmil of lhc

o pump heals 241A. 241B toward the cassette 202 dunng
treatment can dccrcasc the columc of thc pump chambers
239A, 239I3 and force dialysate out of the pump chainbers
239A, 239I3, while retraction ofthe pump heads 24(A, 24113

away from the cassette 202 can increase the volume of the
. a pump chambers 239A, 239B and cause dlalysate to be drawn

uilo lhc pump chambers 239A. 239B.
A» shown in FIG. 3B. the casscue interface 210 may also

uicludc pressure sensors 251A. 251B that align with pres-
sure sensing chambers 263A. 263I3 of the cassette 202 when

sc the cassette 202 is positioned within the cassette compart-
ment Z14. When included, portions of a membmsne of the
cassette 20Z that overlie the pressure sensing chambers
263A. 263B tulhcrc lo tlm pressure sensors 251A, 251B
using vacuum pressure. Specifically, clcarnncc around lhc

sc prcssure sensors 251A. 251B conmtunicdles vacuum lo lhc
portions of the cassette membrane overlymg the pressure
sensing chambers 263A. 263I3 to hold those pomona of the
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casscuc mcmbrmie tightly against Ihc prcssure sensors
25IA. Z5113. 'the pressure of tluid within the pressure
sensing chambers Z63A, 26313 causes the pnrtions of the
cassette membrane overlying the pressure sensina chambers
263A, 263B to contact and apply pressure to the pressure
sensors 251A, 251B. The pressure sensors 251A. 251B can
be any sensors that are capable of scnsuig thc fluid prcssure
in the scnsulg chambers 263A. 263B.

'lite PD machine Zflfl may also include inflatable members
(not shoivn) positioned within inflatable member ports (not
shoivn) in the cassette interface 21t) The inflatable members
align ivith depressible dome regions of the cassette 202
when the cassette 202 is positioned within the cassette
comparlment 214 ol'hc PD maclunc 200. The uiflatublc
members act as valves Io direct dialysutc tluough thc cas-
sette 202 in a desired nianner during use In particular. the
inflatable members bulge outward beyond the surface of the
cassette interface 210 and mto contact with the depressible
dome regions of the cassette 202 ivhen inflated. Bnd retmct
into the inflatable member ports and out of conract wirli the
casscuc 202 when dctlated. By inflaung ccrtuin uiflatublc
members to depress their associated dome regloiw on thc
cassette 202. certain fluid flow paths w ithin the cassette 202
can be occluded 'I'hus, dialysate can be puinped through the
cassette 202 by actuating the puinp heads 241 A, 241)3. and
can be uided along desired flov paths within rhe cassette
202 by selectively Intlating and deflating the various intlat-
ablc mcmbcrs.

llic PD machine 200 may also uicludc locating pule
extendin from the cassette interface 210 When the door
226 is in the npen position. the cassette 202 can be loaded
onto the cassette interface 210 by positioning the top portion
of the cassette 202 under the locating pins and pushing the
bottom portion of the cassette 202 toward the cassette
intcrfacc 210. Thc casscuc 202 is dimensioned to remain
simurcly positioned bc(ween Ihc localing pms and n spring
loaded latch cxtclldlllg Ironi lhc casscuc llltcrlBcc 210 Io
alloiv the door 226 to be closed over the cassette 202 'I he
locating pins help to ensure that pmper a)igttment of the
cassette 202 within the cassette compartment 214 is rnain-
tained during use.

As showll, Illc iloor 226 illa)'llclinlc cvhlldncid rcccsscs
252A. 252B that substantially align with the pistons 233A,
233B whmi Ihc door 226 m in thc closed posituin. Whml Ihc
cassette 20Z is positioned within the cassette compartnient
214. hollow projections (not shown) of the cassette 202,
inner surfaces of which partially dehne the pump chambers
239A, 239B, fit within the recesses 25ZA. 252B. The door
226 nlav lurtllCr lllCludC B pad Ihat ls lllflauxl 01111n ilSC IO

compress Ihc casseuc 202 bctwccn the door 226 nnd Ihc
casscuc interface 210. With the pad inflatcd, thc portions of
the door 226 forming the recesses 252A. Z52)3 support the
pmjections of the cassette 202 and the planar surface of the
door 226 supports the other regions of the cassetre 202 The
door 226 can counteract the forces applied by the inflatable
members and tlnis allows the uiflatablc mcmbcrs Io actuate
the dk72rcsstblc dome regions on the cassette 202 Thc
cngagemcnt bctwimu thc door 226 and thc hollow protec-
tions of the cassette 202 can also help to lxild the cassette
202 in a desired fixed position within the cassette compart-
ment 214 to luther ensure that the pistons 233A. 233B ali n
with the fluid pump chambers 239A. 239B of rhe cassette
202.

In usc, Ihc conlrollcr ls conncctcd io ihc prcssure sensors
251A. 251B, to thc stcppcr motors (c.g., die dnvers of thc
stepper motors) that drive the pistons 233A, 23313, and to the
encoders that monitor rotation of the lead screws of the

stcppcr motors such Iluit Ihc controller cau rcccivc signals
from and transmit signals to those components of the
system In use, the cnntroller monitors the components to
which it is cminected to determine whether any complica-
tions exists within the PD system 100. In the event of
complications, the controller can trigger one or more alanna
and lniliates communicalion (e.g.. wirclcssly) Io aclivalc onc
or morc ol'he peripheral devwcs. Thc pcnphcral devices
can, for example, be activated in a manner to get the

ln attention of the patient andior to draw the attention of the
patient to a region of the PD system 100 determmed to be
expenencing the complication. Additional information and
details on the operation of the PD machine including the
pumps is disclosed in Ututcd States Published Patent Appli-

ii cation No. 2015/0025449, Iiled on Jul. 22, 2013, cnuthxl
Activatmg Peripheral Devices in a Dialysis Systein, the
entire contents of which are incorporated by reference
herein.

One disadvantage of current dialysis machines, in par-
lo ticular. PD machines that are conunonly used in patient'

homes. is that thc housuig 242 of thc dialysis machine 200
may become intcsted w ilh bugs, w luch may adversely aflect
the operation of the dialysis machine 200 and, in any event,
require cleaning of the dialysis machine Zflfl. To this end, in
order to avoid bug infestation. in accordance with one or
more features of the present disclosure, the dialysis machine
may mclude an ultrasonic high frequency generator and
cnultcr arranged and conligurcd Io cncratc aud triulsmll Bn

ultrasonic lugh frequency sound. In usc, thc emit(cd lugh
in frequency sound is inaudible to humans I lowever in use,

the emitted high frequency sound is audible by bugs such as,
for example, insects, spider~, maches, etc 'I bus arranged,
the emitted high frequency sound is incapable ofbeing heard
by humans hoivever. the emitted high frequency sound is

li arranged and conligurcd Io repel bugs aud tlnis prcvcnts
(cg., discourages) bugs from entcnu and infesting Ihc
housmg 242 of thc dialysis machine 200. In some embodi-
ment~, the emitted high frequency sound may be dimcted
towards nther cnmponents ivitlnn the dialysis systeni to help

no prevent bug infestation. For example, the ultrasonic if)pt
frequency sound may be directed toward the dialysate bags.
tubuig, heal source (a warming pouch, a heating chamber.
ctc ) mid/or Ihc like.

In addition, advantageously. Ihc cmiucd high frequency
sound is capable of expelling or repelling bugs front a

dialysis device in a manner that does not require user
intervention. maintenance, and/or chemicals.

In one embodiment, the emitted high frequency sound
may have any suitable Ibcqucncy that is uiaudlblc by humans

o while being audible by bu s such that bugs are repcllcd by
thc cnnttcd high frcqucncy sound. In oue embodiment. Ihc
emitted high frequency snund may be between 20 kl lz and
120 kl lz. Ilie following, are some exaniple frequency
ranges the emitted lush frequency sound may have various

.1 frequencies. For example, the emitted hi h frequency sound
may have a Ibcqucncy of about 20 kHz to about 120 kHz. In
other cxumplcs. the emit ted lugh frcqucucy sound may have
a Ibcqucncy ol about 20 kHz, 25 kHz, 30 kHz, 40 I,Hz, 50
kl Iz., 60 kl iz, 70 kl lz, 00 kl 12„90 kl lz, 100 kl lz, 120 kl lz,

sn and any value or mn e between any tivo of these values
(includin endpoints).

In one embodiment, the emitted high frequency sound
may bc gcncrauxl and emiucd by any suitable dcvicc now
known orhcrcafier dcvclopcd. For example, in onc cmbodi-

si ment, thc emitted lugh frcqucncy sound may be generatixl
and emitted by an electronic circuit 'I he electronic circuit
nmy be provided in any suitable form now known or
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hcrcaficr dcvelopixk For example, with rcii:rance to FIG. 4,
the electronic circuit 300 may be provided as a stand-alone
circuit printed on a stand-alone circuit board arranged and
confi ured to genemte and einit a high frequency sound. In
one embodiment, the stand-alone circuit board may be
coupled to one or more alternate circuit boards of the
dialysis maclunc 200. Altcrnativcly. howcvcr. i1 is mivi-
sioncd that thc clcctroruc circuit may bc embedded or
incorporated into one of the existing circuit boards of the
dialysis machine (e g, the electronic circuit for generating
and emitting the ultrasonic high frequency sound may be
incorporated into an existing circuit board of the dialysis
machine 200).

In one cmboduncnt, by arrmiguig thc clcctronic circuit
300 as a stand-alone circuit punted on a stand-alone circuit
board. the circuit board can be the same for any medical
device or dialysis machine ln use, the stand-alone circuit
board may include a power source to keep the circuit
functional such as, for example. a rechargeable battery,
which can be recharged once the medical device or dialysis
machine is powcrcd ON. In onc cmbodunent, thc circuit
board may bc centrally locatixl within fiic medical device or
dialysis machine to provide all around protection. In one
embodiment. the circuit may uiclude a plurality of genera-
tors anchor emitters depending on the power of emitter and
the size of the medical device or dialysis machine.

As illustrated, in one embodiment. the electmnic circuit
300 nuiy include a scucs or components arranges) and
coniigured lo geucralc aud emit Ihc ultrasomc high fre-
quency sound I'or exaniple, the electronic circuit 300 may
include one or more resistors l&, N and gates (i, transistors
I. transtormers Ir, and any other circuits or compoileilts
needed to generate and emit the ultrasonic hi h frequency
sound.

In onc mnboduncnt, thc elcctmnic cirmiit 300 is continu-
ously powcrcd so that thc clcctroiuc circui1 300 is continu-
ously active and thus continuously cnnituig an ultrasoiuc
high frequency sound at all tiines (e.g, the electronic circuit
300 is arranged and configured to be active (i e, enntting) at
all times once activated) For example. in one embodiment,
the electronic circuit 300 may be coupled to a reefer cable
power supply or baucry. In usc, thc rechargeable power
source or battery is arranged and conligurml to continuously
power thc electromc circuit 300 so that thc ultrasonic high
frequency sound is continuously emitted In use, the
rechar sable power supply or battery inay be charged by the
dialysis machine 200 v hen the dialysis machine 200 is
powered ON and/or activated. Alternatively, however, the
clcctronic circint 300 may bc powered by other mcchnmsms
includmg, for example, intcrmiucntly powcrcxl by thc dialy-
sis machine 200 when thc dialysis machine 200 is powered
ON and'or activated

In one embodiment. the electmnic circuit 300 is coupled
to the controller (e.g., controller 155) so that the electronic
circuit 300 can be controlled via. for example. software,
circuitry, and/or other controlling clement. In some embodi-
ments for cxamplc. the mintrolluig clcmmit may operate to
adl ust thc frequency ol'hc cmittcd ultrasonic lugh frequraicy
sound In various embodiments. a user. patient, and/or the
like may provide information to the system indicating bugs
of interest that may be a source of known infestation (e
flies) for a particular location of use. The frequency of the
cnuued ultrasoiuc hi h frequency sound nuiy be selected to
be ui a range known to bc cllix tive Iiir 1hc legit)tghtcd bu s.
In another example, thc frequency may bc selected (by
default. for instance) to be directed to bugs known to be
attracted to dialysate, etc

In onc cmboihmcnt, thc emitter is arrmiged and con(ig-
ured to be powerful enough to prevent infestation In addi-
tion, in one embodiment. the circuit hoard may be arranged
and configured with a sensor such as. for example. a motion
sensor to detect the presence of bugs In use, when motion
is detected such as, for example. inside of the housing. the
ultrasonic gcncrator mid emitter may be active/cd. In addi-
tion, ancUor altcmativcly, ui onc embodnucut, thc ultrasomc
generator and emitter may be arranged and configured to

ic cycle thmugh difFerent frequency levels so that bugs don'
get accustmued to a single frequency

As previously mentioned, in a preferred embodiment. the
ultrasonic high frequency sound may be continuously emit-
ted. However, in various altermitc embodiments, 1hc ultra-
sonic high Ibcqucncy graicrator and cnutter may bc selec-
tively turned ON and OI'I'ier example. the controlling
element may operate to tuni the high frequency generator
and emitter ON/OIil''or example, the high frequency
generator and emitter may be controlled to only emit ultra-

zo sonic lung frequency sound at certain times. such as, for
example, duung a dialysis trcitmcnt, or when the dialysis
machine is powcrcd ON, but not acuvc ui a dialysis treat-
ment, or during a certain duration before and/or after a
dialysis treatment, or based on user preference, user behav-
ior, and/or the lil e I'or example. a user may have an

overnight PD dialysis treatment tliat is scheduled to start at
10:00 pm (or that typically starts at IO:00 pm based 011

historical use patterns) and thc controlling clmncnt may
opcratc to control Uic high Ircqumicy generator and cmiucr

ic to generate a ultrasonic high frequency sound for a duration
of I lmur prior to the start of the treatment (i e.. starting at
0 00 pm and ending at 10 00 pm). In another example. the
ultrasonic lugh frequency sound may be controlled to be
emitted for a certain duration (e ., 30 minutes) at certain

Ss time intervals (c.g.. et cry 2 hours) to conserve power, c1c.
Venous Ii:aturcs dcscribcd hcrcui have beni explained in

conncxtton with the dialysis machine 200 havuig a parucular
configuration. It is contemplated that the venous features
described herein may be used v ith dialysis machines having

to other configuration~, for example, different types of dialysis
machines and/or dialysis machines having other conhgura-
tions. The system dcscnbcd herein may bc used with any
appropnatc dialysis machineand/or other mixhcal devices
uicluding hemodialysis machines.

Some embodiments of the disclosed systeni may be
iniplemented, tier example. using a storage mediuni, a coni-
puter-readable medium or an article of manufacture which
may store an instruction or a set of instructions that, if
cxccutcd by a maclunc (i.c., processor or microcontroller).

o may cause the maclunc to perform a method and'or opera-
tions ui accorckincc with cmbodimmits of thc disclosure. In
addition, a server or database server Inay include inachine
readable media confi ured to store machine executable
pro ram instructions. Such a machine may include. for

. s example. any suitable pmcessing platform. computing plat-
form, computing dei icc. proccssuig device. cximputin sys-
tem. proccssuig system. computer, processor, or llm like, and
may bc uuplcmcntcd using any suitable combination of
hardware, software. firmware, or a combination thereof and

el utlhzed ilt systems, subsystems. componentx or sub-coni-
ponents thereof. The computer-readable medium or article
may include, for example, any suitable type of memory iuiit.
memory dcvicc, memory article, mmnory medium. store c
dcvicc. storage article, storage nnxlium and/or ~ loragc unik

ss for cxamplc, memory (includuig non-trmwitory memory).
removable or non-reinovable media, erasable or non-eras-
able media, writeable or re-ivuteable niedm. digital or
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Brmlog media, hard dmk, floppy disk, Compact Disk Read
Only Memory (('D-ROM I. (:ompact Disk Recordable ((:D-
R). ( Ompact Disk Rewriteable (('l)-RW), optical disk,
magnetic media, magneto-optical media removable
memory cards or disks, various types of Di ital Versatile
Disk (D)6D). a tape, a cassette. or the like. The instructions
may include mly suitable type of code, such Bs solllcc ciiilc,
compiled coco. intcrprctcd code, cxecutablc coCk, static
code. dynamic code, encrypted code, and the like. Imple-
mented using any suitable high-level, low-level. object-
oriented, visual, compiled andior interpreted programnling
language.

As used herein, an element or operation recited in the
singular and procccdcd with thc word "a" or "an" should bc
understood as not excluding plural clmncnts or opcrntions,
unless such exclusion is explicitly recited. I'urthernlore,
references to "one embodiment" of the present disclosure
are not intended to be interpreted as excluding the existmlce
of additional embodiments that also incorporate the recited
features.

lllc present disclosure is not to bc limited in scope by thc
spccilic mnbodiments described herein. ICCks:d, other ven-
ous embodiments of and modifications to the presmlt dis-
closure, in addition to those described herein. v ill be appar-
ent to those of ordinary skill in the art from the foregoing
description and accompanying drawings. Thus. such other
embodiments and modifications are intended to fall within
the scope of Ihc present disclosure. Furthcnnorc, although
the present dmclosure lms bccn descnbixl herein in thc
context of a particular implementation in a particular envi-
ronment for a particular purpose. those of ordinary skill in
the art will recogllizc that its usefulness is not limited thereto
and that the present disclosure may be beneficially irnple-
mented in any number of environments filr any munber of
purposes. AccorCingly, the claims sct lorth below should bc
construed ul view of thc full brcaC(h and spirit of Cle prcsmlt
illsclosulc as dcsizibcil hcrclll.

)9hat is claimed is
I A dialysis machine for conducting a dialysi ~ treatnlent

on a patient. the dialysis machine comprisin:
a dialysate source:
a fiuid pump ul fiuid conununicaiion with thc dinlysatc

source alii thc patlcllti
a housing includul an ultrasoiuc high Irequency gmlcra-

tor and emitter arranged and configured to amlenlte and
transmit an ultrasonic high frequency sound to repel
bugs to prevent bugs from entering and infestin the
housing of the dialysis machine; and

B controlk:r.
conligurcd lo carry out thc ihalysis trcafmenl on thc

patient via Ihc dialysis machulc, Ihe Ihnd pump
activated during at least a portion of the dialysis
treatment to transfer dialysate from the dialysate
source to the patient, and

coupled to the ultrasoiuc high frequency enerator and
cmittcr, thc min(roller to iunl thc ullrasomc high
frequency gcncrator and emitter ON when thc dialy-
sis machine is not bculg used ul the dialysis trcat-
ineilt.

2 'I he dialysis maclune of claim I, wherein the enlitted
ultrasonic high frequency sound is inaudible to lnunans but
audible by bugs.

5. The dialysis maclunc of claim I, whcrem thc mnittcd
ultrasonic high I'rcqucncy sound is bcnvccn 20 kHz;uld 120
kHz.

4 'lhe dialysis maclune of clainl I, wherein the ultrasonic
high frequency generator and emitter is an electronic circuit.

5 Thc dcvicc dialysis machine of claun 1, whcrcin thc
ultrasonic high trequency genemtor and enlitter is an elec-
tronic circuit printed on a stand-alone circuit board arranged
and configured to be coupled to a circuit hoard of the dialysis
machine. the stand-alone circuit board centrally located
v ithin the dialysis machine.

6 Thc dialysis maclmlc of clmm I, whcrcin the ultrasomc
high frcqucncy gcncrator and emiucr Is coupled to a
rechargeable battery.

in 7 'lite dialysis machine of claim 6, lvherein the recharge-
able battery is arnlnged and configured to be charged by a
power source of the dialysis machine when the dialysis
machine is powered ON.

8 Thc dialysis maclunc of claim 1 wherein thc ultrasomc
ii high frkxfucncy generator and mnittcr m coupled to thc

controller of the dialysis machine so that a frequency of the
emitted ultrasonic high frequency sound is adjustable

9 A nlethod of repelling bug infestation in a dialysis
machine. comprising:

Ic continuously powerin an ultrasonic high frequency gen-
cliilor Slid cnllftCI.

dC(Cnntlullg iill OpCIBtlollal statC Ol thC dial)'Sls IIIBChllnx
the operational state indicating whether the dialysis
machine is active in a dialysis treatment transferring
dialysate to a patient;

turning the ultrasonic high frequency genemstor and emit-
ter ON to emit, from a housing of the dialysis machine.
ml ullrasonic lugh frcqucncy sound to rcpcl bugs I'rom

clltcllllg Blnl llllCStlllg thC houSlllg OflhC ihalvsls
machine when the state information indicates that the
dialysis machine is not active in the dialysis treatinent;
:lixl

turning the ultrasonic high frequency genemstor OFF when
the state information indicates that the dialysis machine
is active in the dialysis trcatmcnt.

10. Thc method of clmm 9. whcrcin the cnnuixl ultrasomc
high frcqucncy sound is between 20 kHS and 120 I,HS.

11. 'Ihe dialysis machine of claim I, whereul the ultra-
sonic high frequency generator and emitter is configured to

III cycle tluough multiple frequencies durin operation.
12. The dialysis machine of claim I, wherein the ultra-

sonic high Ibcqucncy gcncrator and cmiucr is arranged and
configured to generate and transmit thc ultrasonic lugh
frkxfucncy sound toward at least one ol'a warming pouch or
a heating chamber of the dialysis machine

15. 'I'he dialysis machine of claim I, the controller con-
fi ured to:

access infestation information indicating bugs of interest.
Slid

c sclcct thc enuucd ultrasomc high frcqucncy sound basixl
on at least onc bug of the bugs of ultcrcst.

14. 'I'he method of claim 9. further comprising
accessing infestation infornmtion indicating bugs of inter-

est. and
.1 selecting the emitted ultrasomc high frequency sound

based on at least onc bug of thc bugs ol'n(crest.
15. Thc dialysis maclunc of clmm I, wherein the control-

ler is configured to.
access state infomlation prin idcd by the dialysis machine,

the state information pmviding a status of operations of
the dialysis machine. the status of operation~ compris-
ing at least one of trig er pump, ready to execute.
executing, or complctcd, mid

firn thc ultrasomc high frkxfucncy gcncrator and cmincr
si ON based on Ulc state information uldicating tlmt thc

dialysis machine is not heing used in the dialysis
Irc:ltilmirt
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16
16. Thc dialysis machine of claun 1, wherein lhc control-

ler is contigured to:
dclcnnhli: B llnUri: schcsltllcd nnlc ol Ihc ilnd)'sls Ircal-

nlcat,
turn the ultrasonic lugh frcqucncy cncralor and mniltcr

ON for a specihed duration befilre the future scheduled
time and OFF after the specified dumtion and poor to
the future scheduled tinle

17. The method of claim 9. further comprisin:
detemlining a future scheduled time of the dialysis rreat-

nlcnl,
turning Ihe ultrasonic lugh frcqucncy gcncralor and emit-

ter ON for a specifie duration betilre the future sched-
uled time and Ol 'll after the specified dunstion and prior
to the future scheduled time.

18. Stk peritoneal dialysis (PD) system for conducting a
dialysis treatment on a patient. the PD system comprisin:

B dials'SBII: soUrcc,
a fiuid pump ut lluld conununicalion with thc dialysatc

source and the patient:
a memory storing instntctions tilr performing the dialysis

treatment and tinting for the dialysis treatment:
a controller operatively coupled to the memory and the

fluid pump, the controller configured to carry out the
dialysis trcuuncnt on the paucnt via activaung thc fiuld

punlp dating Bl )cast il poltlon ol thc dial)'vis Ircauncnl
to transfer dialysate fmm the dialysate source to the
patient; and

a housing including an ultrasonic high frequency genera-
tor and emitter arranged and configured to genemte and
transmit an ultrasonic high frequency sound to repel
bugs to prcvcnl bugs from mllcrulg mtd Infi:sung Ihc
lalusing of Ihc dialysis maclunc,

wl let'Chl'he

timing filr the dialysis treatment includes a future
scheduled time of the dtalysis treatment. and

the controller is confimlred to turn the ultrasonic ifipt
frequency generator and emitter ON for a specified
duration before thc future schcdulcd umc and OFF

ts Bftcr lhc spcclfiixl ilUratlon and poor lo lhc lUnuc
scheduled time

19. 'lhe PD system of claim 18, lvherein the timing tilr the
dialysis treatment is determined based on htstorical use
patterns of the PD svstem.

Io 20. The PD system of claim 18, wherein the ultrasonic
high frcqucncy gcncrator and emlucr ls coupled lo a
rccllargcablc battery arrmlgcd and mlnligurcd to be chargcst
by a power source of the PD system when the medical
device dialysis machine is powered ON

r r r
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