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CROSS- REFERENCE. TO RELATED APPLI CATIONS 5 This patent application

i ncorporates by reference PCT Application No. PCT/US03/ Express Mil Label
No. EV222%068e@eRsefiled in the U S. Patent and Trademech/uSkdusmeozen January
6, 2003, the entire contents of which islhereby incorporated by reference
herein. BACKGROUND 10 J. Technical Field The present disclosure generally
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a probe cover for a [ hermnet e S oheseL i ption of the Related Art
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di sconfort to the subject, and may be very troubl esonme when taking the

t enper abyirefesncahef@ | child or an 25 invalid. Further, glass thernoneters
are susceptible to error and are typically accurate only to within a
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accuracy over glass thernoneters. Electronic thernoneters, however, stil
requbrelappr @echiicel Fieidi rty (30) seconds before an accurate readi ng can be
taken and nmay cause disconfort in WO 2004/ 063686 PCT/ US2003/ 000224 2

pl acenent as the thernoneter device nust be inserted into the subject's
mout h, rect urhhgpresgry disejosure generally relates to the field of biomedical thermometers, and

more particularly, to a probe cover for a tympanic thennometer.

2. Description of the Related Art

Medical thermometers are typically employed to facilitate the prevention, diagnosis

15 and treatment of diseases, body ailments, etc. for humans and other animals, as is known.
Doctors, nurses, parents, care providers, etc. utilize thermometers to measure a subject’s
body temperature for detecting a fever, monitoning the subject’s body temperature, etc. An
accurate reading of a subject’s body temperature is required for effective use and should be
taken from the internal or core temperature of a subject’s body. Several thermometer

20  devices are known for measuring a subject’s body temperature, such as, for example, glass,

electronic, ear (tympanic).

Glass thermometers, however, are very slow in making measurements, typically
requiring several minutes to determine body temperature. This can result in discomfort to

the subject, and may be very troublesome when taking the temperature of a small child or an

[0
n

invalid. Further, glass thermometers are susceptible to error and are typically accurate only

to within a degree.

Electronic thermometers minimize measurement time and improve accuracy over
glass thermometers. Electronic thermometers, however, still require approximately thirty

(30) seconds before an accurate reading can be taken and may cause discomfort in



Tynpani ¢ thernoneters are generally considered by the nedical comunity to
be superior for taking a subject's tenperature. Tynpanic thernoneters
provide rapid and 5 accurate readings of core tenperature, overcomning the

di sadvant agesoaeésesd ated with ot her types of thernoneterserfi¥si0dhioS24
t hernoneters neasure tenperature by sepsing infrared emssions fromthe

tynpani ¢ nenbrane (eardrum in the external ear canal. The tenperature of
t he tynpani c menbrane accurately represents the body's core tenperature.
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si gnal sg‘provi ded by the heat sensor to determ ne }eardr um t enperature and
render & WHFHaReAswARe IFEWSTAtWRanhis Mapneroply euBrRYR IS3Y S9°R%S: The probe is
renoved fromthe ear canal and the probe cover discarded. Known tynpanic
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enpl oy phuhgh@ovedswtdfdhe propeanver 3wl iy dafebtedtto the sensing probe by a waveguide.

The window 1s typically a transparent portion of the probe cover and has a wavelength in

the far infrared range.

The practitioner presses a button or similar device to cause the thermometer to take a

20 temperature measurement. The microelectronics process electrical signals provided by the
heat sensor to determine eardrum temperature and render a temperature measurement in-a

few seconds or less. The probe is removed from the ear canal and the probe cover

discarded.

Known tympanic thermometers typically include a probe containing a heat sensor
25 such as a thermopile, a pyroelectric heat sensor, etc. See, for example, U.S. Patent Nos.
6,179,785, 6,186,959, and 5,820,264. These types of heat sensors are particularly sensitive

to the eardrum's radiant heat energy.

The accuracy with which the sensing probe senses the infrared radiation emitted by

the eardrum directly corresponds with the overall accuracy, repeatability and usability of the

30 tympanic thermometer. The sensing probe must be sensitive to the low level of infrared
energy emitted by an eardrum while providing a high degree of accuracy, repeatability and

thermal noise immunity.



accuracy of a tenperature reading. The probe cover w ndow of the probe cover
typically engages the probe. Consequently, the distal end of the probe can
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the sensi g% 'o detect radiation 5 enmitted from t h&CRAERFV234 al end
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di sadvant ages and drawbacks experienced in the art. 20 In one particul ar
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recei pt tief %@b@llaﬁdi @hhalﬁéudc@ﬁf@t t&@lre rmeﬁtter It \erilﬂd (ﬂJleS'h ghlyeReirgtle umetpmw ar
body is substanti al Iga/ enclosed by a film The di stal end includes at |east
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one endﬁfdbg cb§er019@§sd19lé¥1§gaﬁc?? q@qgg@cawae distal end of the thernpneter such

t hat tal rmoneter is spaced apart fromthe film An
out er cwnce of the distal end of the body may have an arcuate
surface tal end of the body may incI ude a pI urality of end ribs

di sposed about its inner circunference. The b y extend _in a tapered
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| multiple stacking to Tacilitate storage. The probe cover is easily and efficiently fabncated.

The present disclosure resolves related disadvantages and drawbacks experienced in the art.

20 In one particular embodiment, in accordance with the principles of the present
disclosure, a probe cover is provided, including a tubular body extending from a proximali
end to a distal end. The proximal end defines an opening configured for receipt of a distal
end of a thermometer. The distal end of the tubular body is substantially enclosed by a film.

The distal end includes at least one end nb disposed about an inner circumference thereof.

.
Ch

The at least one end rib is configured to engage the distal end of the thermometer such that
the distal end of the thermometer is spaced apart from the film. An outer circumference of
the distal end of the body may have an arcuate surface. The distal end of the body may
include a plurality of end ribs disposed about its inner circumference. The body may extend

in a tapered configuration from the proximal end to the distal end.

30 The end rib can include a transverse portion disposed along a surface of the film.
The end 11b may include a longitudinal portion extending along the body. The longitudinal

portion may extend proximally along the body and the transverse portion may project along



a surface of the filmsuch that the |ongitudinal portion and the transverse
portion cooperate to receive the distal end of the thernoneter. The body
may define at |east one longitudinal rib projecting froman inner surface

t her eof . W{R2M#/06368ct one longitudinal rib is proxinmallyrepasad3heemm t he
distal end of the 5 body. The body ne4 define a plurality of |ongitudinal
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configured to facilitate nesting of a second probe 20 cover. The body may
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WO 2004/ Gfdhiéeital/sWS20BERED22He plurality of protuberances are proximally spaced from

the distal end. The protuberances can be configured to facilitate nesting of a second probe

20 cover. The body may also include a plurality of protuberances projecting from the inner

surface that are configured to facilitate nesting with a third probe cover.

In an alternate embodiment, the probe cover includes a tubular body portion
extending in a tapered configuration from a proximal end to a distal end. The proximal end
defines an opening configured for receipt of a distal end of a tympanic thermometer. The

25  distal end is substantially enclosed by a film and includes a plurality of end ribs disposed
about an inner circumference of the body portion. The end ribs have a longitudinal portion
extending proximally along the body portion and a transverse portion projecting along a
transverse surface of the film. The longitudinal portion and the transverse portion are
configured to receivably engage the distal end of the tympanic thermometer for support.

30  therein such that the distal end of the tympanic thermometer is spaced apart from the film.

In another alternate embodiment, the body portion defines a plurality of

protuberances projecting from an inner surface and an outer surface of the body portion.



S The protuberances are proximally spaced fromthe distal end and di sposed
circunferentially about a wall of the body portion. The protuberances

di sposed on the outer surface are configured to facilitate nesting of a
second prwbeomemise The prot uberances di sposed on the ponveszssidoase are
configured to facilitate nesting withsa third probe cover. 5 BRI EF

DESCRI PTI ON OF THE DRAW NGS The objects and features of the present

di scl os ich bel i: noyel ,. t.. h Wi t :

part 1 cat B PR AR S U ARY sphel roDE iyl A aierBhd bty ¢ 6 11
or gani zabdwem aall dremeejodpfpontixar allhe hrofubgehdeerdivpdsed forrthbentbjuefatd wes and
advant ages rracg be best understood by reference to the foll ow n(%

descri pevufrgurechiociacilitpte BsHBE Pf B RCGANE PTQUFCOVED R RioBlsTANAeF HFRAAFREE teher ei n:
FIG | | SPeCl i e Vi - r - d ance with the

pri nci pfﬂzlgﬁsé‘g%ct% %ge éporn §§Lél\ré? %aélvlfaggit%se %re %%%ﬁls@g?nfds&aoﬁggﬁegr nat e perspective

vi ew of i I «FIG 3 is a perspective view of the
probse ng&ijﬁl‘%ﬁ@&ﬁ?ﬁéfﬁﬁ% Lulg‘f‘g@n\}%sa 15 tynpanic thernmoneter; FIG 4
is a perspective view of the tynpanic thernoneter, shown in FIG 3, nounted
to a hol der; ThE Gpiedtsl shd¥eShRS STIRE bt QbhtfisdidiGr AHEh GRVEIeva R hbvdTl G 1,

i n perspective; F‘]G 6 is an enl arged perspective view of the indicated area
of det ante shioath with PaGeulagy i5;thd-afpended claiams. alltegprasenedisclosse,dwth pow if t he
probe cover, shown in FIG. 1, in erspective, FIG 8 is an, en| arged

ber spec IARBIZpRahAN} maReer o apiral g BseEt SR ReT OWRGlS Al RHENEESS T F G
SA i1's apehRestSRiekidoand) re¥dréWeab thd&iRMARE dE&ﬁ?[io&Staﬁé?Pﬁt &AnbHo Witlh Yigoani ¢
thernmoneter; FIG SB i's an enl arged cross-sectional view of the indicated

ar ea0 of acksienanysigeimwings wher€n: SA; FIG 9 is an enl arged perspective view of
the indicated area of detail shown in FIG 30 7; WD 20041063686

PCT/ US2003/ 00D@2# is & perspective view of a probe cover, in accordance with the principles of

o

the present disclosure;
FIG. 2 1s an altemate perspective view of the probe cover shown in FIG. 1;

FIG. 3 1s a perspective view of the probe cover, shown in FIG. 1, mounted to a

15  tympanic thermometer;

FIG. 4 1s a perspective view of the tympanic thermometer, shown in FIG. 3,

mounted to a holder;
FIG. 5 is a cross-section of the probe cover, shown in FIG. 1, in perspective;

FIG. 6 1s an enlarged perspective view of the indicated area of detail shown in FIG.

20 5
FIG. 7 1s an alternate cross-section of the probe cover, shown in FIG. 1, in
perspective;
FIG. 8 is an enlarged perspective view of the indicated area of detail shown in FIG.
7,
25 FIG. 8A is a cross-sectional view of the probe cover as mounted onto a tympanic
thermometer;
FIG. 8B is an enlarged cross-sectional view of the indicated area of detail shown in
FIG. 8A;

FIG. 9 is an enlarged perspective view of the indicated area of detail shown in FIG.

30 7,



FIG 10 is a perspective view of a cassette that supports nmultiple probe
covers, shown in FIG 1; FIG 11 is an enlarged perspective view of the

i ndi cated area of detail shown in FIG 10; and 5 FIG 12 is a side

cr oss- seavoep@loeyisew of the probe cover shown in FIG 1pchasted/ooemth a
second probe cover. DETAI LED DESCRI PTkON OF EXEMPLARY EMBCDI MENTS The

exenpl ary enbodi nents of the probe cover and net hods of use disclosed are

di scussed in r f Lcal .t ' rature,
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t ynpani ghoweimBIG@®tler that m nimzes heat transfer to a probe of a tynpanic
thernoneter. It is contenplated that the probe cover of the present

di scl osure emIgNERE HOHIAEL] pQspecBUOIRE ofdtHE it RN el BPBQERELEWN in FIG.

measur enent and m nimzes di sedase, bacteria, etc. propagation. It is

envi si on@daitchat the present disclosure finds application for the
prevention, diagnosis and treatnent of diseases, 15 body ailnents, etc. of a
subj ect. 1t IRGf uRtibarsidnstosd-anreand vadw tolfiehppidbei qplversshoadratn REG.t D ddsed probe
cover disclosed include easy and efficient storage thereof such as, for
exanpl e, Withsa $eRPHBTOREEOVESt i ng of multiple probe covers. In the discussion
that follows, the term"proximal™ wll refer to the portion of a structure
that is IXLbAak BSORAET MBIoA RYeE VB QDY ) will refer to the
portion that 20 is'further fromthe practitioner. As used herein, the term

"subject" refers to a human .patient _or ofher aninal haying its hod
{onperat ur o MieE B ASEDPATIG B PROTBPECRYE HRoBracts Bt fiscibinre
"practi tdienged ihatBAS of thedi AP Ml monRt S $or RRAKMNObodB! eipefiR, RhOhEIer
utilizing a tynpanic thernmonmeter to nmeasure a subject's body tenperature,

and fray partsiladey, sopisons ofpersobmebyer28mployed owsbnenympatit i hasnahetehéhair obe
corer o b SRR v e R L AN b

t her N"DNBirEde dERBSH the BredfRARIddare HABRRs BBt &) $subRdct dRGhsBEdy feBipexadp! €,
plastic materials, such as, for exanple, polypropylene, polyethylene, etc.,

dependi micaswremiset aprhminiputesrdiscanpdrpietipcctneproprgatont  dpisl ¢nvzmonmd thadiber

b1 abr (RGFRGFBHER P Beterig FrstebRyraie: (CBRey = dauhibedeeaes

PCT116S2043a4 QIR@AA, et. of a subject. It is further envisioned that the principles relating to the

probe cover disclosed include easy and efficient storage thereof such as, for example,

stacking and nesting of multiple probe covers.

In the discussion that follows, the term “proximal” will refer to the portion of a

structure that is closer to a practitioner, while the term “distal” will refer to the portion that

20 1s'further from the practitioner. As used herein, the term “subject” refers to a human patient
or other animal having its body temperature measured. According to the present disclosure,

the term “practitioner” refers to a doctor, nurse, parent or other care provider utilizing a
tympanic thermometer to measure a subject’s body temperature, and may include support

personnel.

25 The compoenent portions of the probe cover, which is disposable, are fabricated from
materials suitable for measuring body temperature via the tympanic membrane with a
tympanic thermometer measuring apparatus. These materials may include, for example,
plastic materials, such as, for example, polypropylene, polyethylene, etc., depending on the
particular temperature measurement application and/or preference of a practitioner. For

30  example, a body of the probe cover can be fabricated from high density polyethylene

- (HDPE).



-The probe cover has a w ndow portion or filmthat can be fabricated froma
material substantially transparent to infrared radiation and i npervious to
noi sture, ear wax, bacteria, etc. The film for exanple, is fabricated from
"1 ow densivwy 20Rloysishyl ene (LDPE) and has a thickness inpthasc@pgeed 0. 0005
to 0.001 inches, although other ranges are contenplated. 5 The film may be
sem-rigid or flexible, and can be nonolithically fornmed with the remaining

portion of t praobe cover or.i.ntegrally connected thereto.via, for exanple,
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manuf acture of the probe cover, in accordance with the present disclosure,
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views and .initially to FIGS. 1-4, there is illustrated a probe cover 20, in
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shown) during a tquerature measur enment grocedure. It is contenpl ated that

probe caeverdageyaih the pepserddacigpures glsp yariléd be apirepisatoconi cal or ot her wi se
tapered or curved for insertion within the ear of the 20 subject. Proxinal
end 124 def i n®efemnapeil] mgv DS nealkfin gietadidtof tbe ex@upapt erofodamelnts baktheepres®® of a
tyrrpanic.trer m)rri]tl?r 32 sug{a as, for exanple, a heat sensi nq p%g e 34. Heat
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thernoneter 32 may include a waveguide to 25 facilitate sensing of the
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mounted i.n a, hol ﬂ%r 33 f&.r storage in contenplation for use. Tynpanic
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rel dfed use. Hrebg coveng delaprscr loRgiudinelcays x gnd meipdene (cybrAnaab MONEE PPN cs
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for exanple, baftery charging capabill tc. st end

subst antTihad degi ghncivarstegedoyly@nharlces 8émfdrt tana 8bjécs (it bhdvart)t duaink s tetnpeamaspar ent

to infrared radi ati on and configured to facilitate sensing of infrared

eni ssi oRacapyremsBh PrecsAieng thrspeontumplpiedniiag nrebe, ¢ousH: 48e88%1 8E i25pERYY ous to

ear wax ’cyﬁi?(‘;lr?cra&‘,rf?us?&%mcal or otherwise tapered or curved for insertion within the ear of the
20  subject. Proximal end 24 defines an opening 28 configured for receipt of a distal end-30 of

a tympanic thermometer 32, such as, for example, a heat sensing probe 34. Heat sensing

probe 34 is configured to detect infrared energy emitted by the tympanic membrane of the

subject.

It 1s contemplated that tympanic thermometer 32 may include a waveguide to

25  facilitate sensing of the tympanic membrane heat energy. Tympanic thermometer 32 is
releasably mounted in a holder 33 for storage in contemplation for use. Tympanic
thermometer 32 and helder 33 may be fabricated from semi-rigid, rigid plastic and/or metal
materials suitable for temperature measurement and related use. It is envisioned that holder

33 may include the electronics necessary to facilitate powering of tympanic thermometer

30 32, including, for example, battery charging capability, etc.

Distal end 26 is substantially enclosed by a film 36. Film 36 is substantially
transparent to infrared radiation and configured to facilitate sensing of infrared emissions by

heat sensing probe 34. Film 36 is advantageously impervious to ear wax, moisture and



WD 2004/ 063686 PCT/ US20031000224 8 bacteria to prevent di sease propagati on.
Distal end 26 includes end ribs 38 (FIG 5) disposed about an inner
circunferential surface 40 of tubular body 22. End ribs 38 are configured
to engage WA ng probe 34 such that heat sensing priSFEUSYYO¥Haced
apart fromfilm36, as wll be di scusfed. As probe cover 20 is nounted onto
heat sensing probe 5 34, end ribs 38 deformto cause film 36 to becone

radi al | ybaaeghte mevat Nisask praagaion. whiskl ead zaqiuscmtwfélgiuﬁas i38nN(FIG. 5)
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subj ect. Tubul ar body 22 has an outer circunferential surface 42. Quter
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t enperature neasurenent application. Referri n% to FIGS. 5 and 6, end ribs 38
have a |@ﬁgmved|dﬁana (RR BT ST CAB SR Rt n §1d 516 38 rmapYige senegh tawrebe cover 20
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sensing probe 34. It is envisioned that 20 | ongitudinal portion 46 may have

various thi ckmgggianghdyerghhs %ﬁ%"té}' aﬂ:uhﬁ“extehﬁalpﬁfrfdcg Woar Out@ RRuikieRtial
measur ement application. End ribs 38 have a transverse portion 50 projecting

al ong a tsnefacey d2 sisclides anearGinte sudhcet #4 adjagsentodigtal .edidrfl. aAdcuatg, supface i44m 36.
Transverse, portion_5 cknes and S a Ien th d along
{F anever SEuGtet SOBIG <R A flafesprertich Aaprokt &g 2T fhes2r s30ly B8vRsngrn
d facili tsgtfBcesssp RAFthaABaBRGAH { oWhuirPath@adccSRANE dUhe HaRR ks redutirem%ms
envi sioned that transverse portion 50 may have various thickness and

| engtih. mnfragemn@nam¢rr;@emmmm@phmmnr ansverse portion 50 are configured to
recei vably engage heat sensing probe 34 for support therein such that heat
sensi ng probe Refeirmgspakl&s. Samad 6, éndorib§ BBrha86.a Ibhpitkdiea poctiqr éﬁiedmdinhze

dept h necessa to create i r/fluid ga % et sensi ng
probe 34 p_a%rmfa?{ Y rlesg, Ine; %TCBB%W@%‘% grtat B el whiile bpdhe 2 ; Lercieibengion o
Film 36 vid frofiRfl a #0009, RhA Wietds 2ANYAR HRAERY Snkr shrlflce A STRRKAIPHONRS
length b facilitate support and engagement with heat sensing probe 34. It is envisioned that
20 longitudinal portion 46 may have various thickness and length according to the particular

temperature measurement application.

End nbs 38 have a transverse portion 50 projecting along a transverse surface 51,
relative to longitudinal axis x, of film 36. Transverse portion 50 projects a thickness ¢ and
extends a length d along transverse surface 51 toward longitudinal axis x. Thickness ¢ and

25  length 4 facilitate support and engagement with heat sensing probe 34. It is envisioned that

transverse portion 50 may have various thickness and length.

Longitudinal portion 46 and transverse portion 50 are configured to receivably
engage heat sensing probe 34 for support therein such that heat sensing probe 34 is spaced
apart from film 36. Thickness ¢ provides the depth necessary to create an air/fluid gap or

~ cavity between heat sensing probe 34 and film 36. This configuration prevents undesired
engagement of film 36 with heat sensing probe 34. Advantageously, this design improves
accuracy of temperature measurements and avoids distorted readings due to thermal noise,
etc. It is contemplated that probe cover 20 may employ one or a plurality of end ribs 38. A
proximal face 50a of the transverse portion 50 abuts the distal end 30 of the thermometer 32

when engaged with the probe cover 20 to keep the distal end 30 of the thermometer 32
spaced from the film 36.

30



30 accuracy of tenperature neasurenents and avoi ds di storted readi ngs due to
thermal noise, etc. It is contenplated that probe cover 20 may enpl oy one
or a plurality of end ribs 38. A proximl face 50a of the transverse
portion 3BOoatnstesdashe di stal end 30 of the thernoneter 3PCTwhmE3emgaged wth
the probe cover 20 to keep the distal%9end 30 of the thernoneter 32 spaced
fromthe film36. WO 2004/ 063686 PCTI US2003/ 000224 9 Referring to FIGS.

7-9, body 2 it Ny t
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tynpani c menmbrane. This configuration minimzes undesired heating of heat

sensi ngshemsbe Bdue [q thescressreahg dcad thfas relabvely lagerpthanaa heightoh. |
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outer protuberances 56 projecting fromouter circunferential surface 42 and

bei ng pPioRe AV &Pk dwat sensingciTebe P4 e ABNZEIOWREEACSS Tt BIEIdENE &3P 56 Have a
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resting of multiple probe covers 20 for storage, as
plurality of inner protuberances 54 may be used. ~Longitudinal ribs 52 and inner
20  protuberances 54 may be variously dimensioned according to the particular requirements of

a temperature measurement application.

Body 22 defines outer protuberances 56 projecting from outer circumferential
surface 42 and being proximally spaced from distal end 26. Outer protuberances 56 have a

width ;j that is relatively smaller than a height k. Outer protuberances 56 have a radial

)
th

curvature projecting a thickness / from outer circumferential surface 42.  Outer
protuberances 56 facilitate stacking and resting of multiple probe covers 20 for storage, as
will be discussed. It is contemplated that one or a plurality of protuberances 56 may be

used.

Probe cover 20 includes a flange 58 disposed adjacent proximal end 24. Flange 58
30 is formed about the circumference of proximal end 24 providing strength and stability for
mounting of probe cover 20 with tympanic thermometer 32. Flange 58 also facilitates

packaging of multiple probe covers, as will be discussed.



wi |l be discussed. It is contenplated that one or a plurality of

prot uberances 56 may be used. Probe cover 20 includes a flange 58 di sposed
adj acent proxinmal end 24. Flange 58 30 is formed about the circunference of
proxi mal weReg4eqssssvi di ng strength and stability for noraw/usmondoopraobe
cover 20 with tynpanic thernoneter 3210Fl ange 58 also facilitates packaging
of nmultiple probe covers, as will be discussed. WO 2004/ 063686
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fourth, etc. probe cover 20. For exanple, as shown in FIG 12, a first probe
cover 26@siesie 6Q€an b digcuredaBaduoke ¢IEB B9 EmMOGH. i n a st acked
configuration such that inner protuberances 54 of first probe cover 20a are
caudéd to endaoe divwrall ermlaz8hed apd siseed foregasy Zindifficient wse pribtivimpazinces 56

f b 2 . t | ongi tudinal ribs.52 of b
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facilitates sufficient retention between probe covers 20a,b for nesting.
Thi s deskgied avih prsevent Prereotsevercderin2ebsteeknd lsenfogrhraiaon cuch athal Mnedded i n

adj acent__probe_cover such that.separati.on_ 20 I b ssi bl e.
Tyhpan: e RHEFRsERr o238 rdbtin B0 B8 Ao PE soles rlefeas SErB8830 G T
prohe coverCutaGRofMeradt I60RpIeS tekr 20b fakdbiiatd eNenfi@allonehdinayrips abe 34
of tynpanic thernmoneter 32 is inserted within probe cover 20b. |nner

pr ot uberimneels saver | Xagi Thidicealfiguretipe f&2litated resting ofgneigplenprege dexens &kbnsi ng
probe 34 fo tion,wth ver 5. This confi

r rete p. C 20Db. I ur at i-on.provi des
Rt o eneskoatdh ShaShutthatks LD SRS ent SadlSREBE chit 2 Rhisdles
sufficient retention between probe covers 20a,b for nesting. This design also prevents probe
cover 20b from becoming too far imbedded in adjacent probe cover 20a such that separation

20  would not be possible.

Tympanic thermometer 32 is manipulated and removed from holder 33. With probé
covers 20a and 20b in a nested configuration, heat sensing probe 34 of tympanic
thermometer 32 is inserted within probe cover 20b. Inner protuberances 54, longitudinal
ribs 52 and end ribs 38 engage heat sensing probe 34 for retention with probe cover 20b.

25 This configuration provides sufficient retention between heat sensing probe 34 and probe
cover 20b so that probe cover 20b is retained with heat sensing probe 34 and probe cover
20b 1s separated from probe cover 20a. Thus, the retention strength of inner protuberances
54, longitudinal ribs 52 and end ribs 38 with heat sensing probe 34 is greater than the

retention strength between protuberances 54, 56 and adjacent probe cover 20a.

30 Probe cover 20b is mounted with heat sensing probe 34 and film 36 1s separated
from direct engagement with heat sensing probe 34 via the air gap 55 created therebetween
(FIGS. 8A and SB). End mbs 38 engage heat sensing probe 34 to form the air gap 55
between probe 34 and film 36. This prevents undesired heat transfer to probe 34 to avoid



cover 20b so that probe cover 20b is retained with heat sensing probe 34 and
probe cover 20b is separated from probe cover 20a. Thus, the retention
strength of inner protuberances 54, longitudinal ribs 52 and end ribs 39
wi t h heat woensi/ogegsr obe 34 is greater than the retenti ge3idhendobhhet ween
pr ot uberances 54, 56 and adj acent prohe cover 20a. 30 Probe cover 20b is
nmounted with heat sensing probe 34 and film36 is separated fromdirect

engagengn i.th heat sensing probe 34 via the-air E‘;.cretega
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emi ssi onsd g dmcteddo hyatpemsing probbBdne. M croel ectroni cs of tynpanic
thernoneter 32 process el ectronic signals provided by heat sensing probe 34
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met 32t
secdAds PsFiod 8§ élmepmegalkyo?eorép spponds) pushpthaighead gensinghpobat34squiatdy sesee 34
and di S?Hﬁ%@ -erBégfiBgQ' ﬁoﬁlh%@‘)gﬁﬁfaﬁaj@%nm{raﬁe r %&ﬁa@&%lﬁ&ow}e&gﬁ%ﬁ%
a e a y robe 34.

cover, suc S, pro cover 2 may be nounted to heat sensing
Thus, pridmmonmiei? pOcyst elactienia signaiy pravided dy heetr sehainp @adbesBh sl dgerpriobe 34
to prevent di.sease propagation _from bacteria, etc. .
the subject’s body temperature. The microelectronics cause tympanic thermometer 32 to
render body temperature measurement in a few seconds or less. Probe cover 20 is removed

20 from heat sensing probe 34 and discarded.

Tympanic thermometer 32 may be reused and another probe cover, such as, probe‘
cover 20a may be mounted to heat sensing probe 34. Thus, probe covers 20 provide a
sanitary barrier to heat sensing probe 34 to prevent disease propagation from bacteria, etc.
Other methods of use of tympanic thermometer 32 and probe cover 20 are envisioned, such

25  as, for example, alternative positioning, orientation, etc.

It will be understood that various modifications may be made to the embodiments
disclosed herein. Therefore, the above description should not be construed as limiting, but
merely as exemplification of the various embodiments. Those skilled in the art will

envision other modifications within the scope and spirit of the claims appended hereto.



O her nethods of use of tynpanic thernonmeter 32 and probe cover 20 are
envi si oned, such 25 as, for exanple, alternative positioning, orientation,
etc. It will be understood that various nodifications nmay be made to the
enbodi nents di scl osed herein. Thereforé?2 the above description should not
be construed as limting, but nerely as exenplification of the various
enbodi nents. Those skilled in the art will envision other nodifications

wi thin the ivh tqOf the clains appended hereto. 12 WHAT IS
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a tapered configuration froma proximal end to a distal end, the proxinal
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surface. 2Q 3. A probe cover as recited in claim1, eregin the body defines
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2. A probe cover as recited in claim 1, wherein an outer circumference of the

distal end of the body has an arcuate surface.

20 3. A probe cover as recited in claim 1, wherein the body defines at least one
longitudinal rib projecting from an inner surface thereof and being proximally spaced

from the distal end of the body.

4. A probe cover as recited in claim 1, wherein the body defines a plurality
25  of longitudinal ribs projecting from an inner circumferential surface thereof, the

longitudinal ribs being proximally spaced from the distal end of the body.

5. A probe cover as recited in claim 4, wherein the longitudinal ribs are

configured to facilitate nesting of a second probe cover.



6. A probe cover as recited in claim1l, wherein the body defines at |east

one protuberance projecting froman inner surface thereof, the | east one

pr ot uberance being proximally spaced fromthe distal end of the body. 5 7.

A probe cover as recited in claim1, whegein the body defines a plurality

of protuberances projecting froman inner circunferential surface thereof,

the plurality of protuberances being proximally spaced fromthe distal end

of the body. 8.Apr over chted in.claim?7 rein th

bt ot Uber antes afe 10 1081 ForsF 86 cBeq LEein v il e YORF BefindslB epst e

cover. 9. ﬁroltlibéﬁﬂﬁc@@lfcﬁéctﬂ@ fr@f i dniéinérsuetadd theteof)herledst ohd prdratstraritefbeligs at

| east one protuberance projecting froman outer surface thereof, the at

| east one PiosimHby r%ﬁ@fﬁ%ﬁg‘?dlﬁ‘iﬁb%‘mﬂm?b%@awd fromthe distal end of the

body. 15 10. A probe cover as recited in claim1l, wherein the body defines a

plurality of protuberances projecting froman outer circunferential surface

thereofs the pluraliAyprobe cpventayhevirdde sldei Ipgvherein itheabody Squeed p"lunamyt he

di stal end of the body. 20 11. A probe cover as . recited in g erein
s ty

the pr ot ube e@gragw’é preﬁﬁvmggﬂp@oﬁman?%cmnf%{%%é%rtfwg}hwo t obe
cover. 12, pl%glnre%%e 1%§nﬁ£l§1 sgpcged'f?o ki dtdlend¥IShEDSE he body defines a

pl urali ty pr ot ube es pr ti ng rom an 1 nner surface thereof and
bei ng proxinally spaced 25 fromthe di st al end of the body, the

pr ot uberances bging confiqured to faci |ta nesti.ng. wi.th a third probe
cover. 13. A prgbe cBv8Fob scqvgﬁiﬁseﬁcﬁ?fl dﬁ‘aﬁ % W?@flv%hfh%mﬂ&’ﬁvn&?& &%ds in
a tapefgd &ﬁighk&%@&dﬂfi’ﬂatefr{e@ﬁh %%%%be@é‘ﬂ:rto the distal end. 30 14. A
probe cover conprising: 14 a tubular body portion extending in a tapered

configuration froma pI‘OXI mal end to a distal end, the proxinmal end defining
an openi ng conf gure recei
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i ncl udi ng ﬁrombéfzﬁhhé pbbj&ting Fron Bin 6@MRF suREkee Shefdtd, the Bslch@iong peothbetaicemeitg al |y
spaced apart and di sposed about an inner Ci rcunferential surface thereof,

the end ri poxhiaallynpaeed fsemithadisiahendydithe bedyext endi ng proxi mal Iy al ong the
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10. A probe cover as recited in claim 1, wherein the body defines a plurality
of protuberances projecting from an outer circumferential surface thereof, the plurality of

protuberances being proximally spaced from the distal end of the body.

20 11. A probe cover as recited in claim 10, wherein the protuberances are

configured to facilitate nesting of a second probe cover.

12. A probe cover as recited in claim 11, wherein the body defines a plurality
of protuberances projecting from an inner surface thereof and being proximally spaced
25  from the distal end of the body, the protuberances being configured to facilitate nesting

with a third probe cover.

13. A probe cover as recited in claim 1, wherein the body extends in a tapered
configuration from the proximal end to the distal end.
30

14. A probe cover comprising:



body portion and a transverse portion being transverse relative to the

| ongi tudinal axis of the tubular body and projecting along a transverse
surface of the film the longitudinal 10 portion and the transverse portion
bei ng configured to receivably engage ti¥® distal end of the tynpanic

t hermoneter for support therein such that the distal end of the tynpanic
thernoneter is spaced apart fromthe filmat a predeterm ned space, wherein
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t he transverse ~por cover co

t ubul ar bowdya dmaltdndnthmptr@nMahgld defmlﬁmmpedm(g@nﬁﬁgnreaforcraceﬁptozf\aahmlamd mal
end to a d st al d he rOX|naI end defining an openi ng configured for
recei pt ofoé‘tHWQ?’é}F erg?dy npani ¢ t hernoneter, and 20 the distal end

bei ng subst antigk gy, tﬁ%ho&ﬁ% Qbs@nfidllyafed B‘I? auﬁil'n{‘gn@uﬁlldﬂiﬁé b tpYur®fity of

non- cont i nuous en elng circuntferentially spaced apart and dlsposed
about an i mmecontichousiemil@ibs being| cisumfacentiallyspaetl apat end disposeld ssbbatvanrignea

| ongi t udi nal rtio e proxi mally al ong the tubular body portion
and a trang{f 858@613ﬂ§W§WEEBWﬁ ‘transverse relative to the longitudinal axis
of 25 the tubuhaken®eiBy havitdg Rreh@aididdY patiel Exfennd Y Lihfely Sidrgahe ttuldrhe
film the |ongitudinal portron and the transverse portion belqg confiqured

to recei valmdy r@ﬁgag@dt hwamiiversa podion hsing transvergerrsdative to ks lopgwadnal fagis aduppor t
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space | dﬁﬁrﬁémmeﬂhe an§eese goEadn Bﬂn@ﬁoﬁﬂg%rédtaﬁéc&%‘bﬁy ot e disthlbdnidwd t o
the 30| Otrlllglt;#lgzlmqg lthe?r)gorsne?efr fE)rh Sul;[p%tr)tutlhgrrem suc¥1 that the distal end of the tympanic
thermometer is spaced apart from the film at a predetermined space, wherein the
predetermined space is defined by the distance from a proximal face of the transverse
portion to the film.
15
15. A probe cover comprising:
a tubular body portion extending in a tapered configuration from a proximal end
to a distal end, the proximal end defining an opening configured for receipt of a distal end
of a tympanic thermometer, and
20 the distal end being substantially enclosed by a film and including a plurality of
non-continuous end ribs being circumferentially spaced apart and disposed about an inner
circumferential surface thereof,
the end ribs having a longitudinal portion extending proximally along the tubular
body portion and a transverse portion being transverse relative to the longitudinal axis of
25  the tubular body and projecting along a transverse surface of the film, the longitudinal
portion and the transverse portion being configured to receivably engage the distal end of
the tympanic thermometer for support therein such that the distal end of the tympanic
thermometer is spaced apart from the film at a predetermined space, wherein the

predetermined space is determined by the location of the transverse portion relative to the

30 longitudinal axis of the tubular body.





