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segment is attached at its attached end with the low stretch segment, and the free end of the
elastic segment is configured to form a closed loop with the low stretch segment around a
wearer's head.

[0005] In one aspect, the headband also includes a visual indicator that is
configured for monitoring the extended position of the free end of the elastic segment, The
visual indicator can be a notch, a line or a marking on the low stretch segment.
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the stop portion is configured to engage against the elastic segment to limit the stretch of the
elastic segment. The stop portion has an opening having a width that is smaller than the
width of the low stretch segment and the width of the elastic segment. The headband also has
a closure mechanism configured to couple the second end of the tab portion with the low

stretch segment to secure the closed loop.
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accordance with the present invention shown worn by a user.

[0021] Fig. 6 is a top view diagram of an embodiment of the headband in
accordance with the present invention shown in proper tension when worn by a user.

[0022] Fig. 7 is a top view diagram of an embodiment of the headband in
accordance with the present invention shown in less than proper tension when worn by a uset.

[0023] Fig. 8 is a diagram of an alternate embodiment of the headband in
accordance with the present invention.

[0024] Fig. 9 is a diagram of an alternate embodiment of the headband in
accordance with the present invention.

[0025] Fig. 10A-E are diagrams showing the method of placing the headband
of Fig: 9 on a patient's head.
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disclosures of which are herein incorporated by reference in their entirety. Most pulse

oximeters extract the plethysmographic signal having first determined saturation or pulse
rate. An exemplary forehead oximetry sensor is described in a co-pending United States
Patent Application No. 10/256,245, entitled: "Stacked Adhesive Optical Sensor," the
disclosure of which is herein incorporated by reference in its entirety for all purposes.

[0028] The force applied to the oximetry sensor can be a factor in the proper
functioning of the sensor. In certain clinical scenarios, a headband 200 is required to be used

in conjunction with a forehead sensor 101 (e.g., an oximetry sensor), as is shown in Fig. 2.
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elastic segment The non-elastic segment is smaller the elastic segment. The non-elastic

segment is sized to span a portion of the elastic segment when the elastic segment is
stretched. The non-elastic segment is larger than the portion of the elastic segment it spans
when the elastic segment is not stretched. As the elastic segment 102 is stretched from its

non-stretched position, the non-elastic portion is pulled at its edges 106 along with the
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invention may use other closure mechanisms such as snaps, buttons, adhesives, pins, or
combinations thereof, as well as others known to those of skill in the relevant arts.
Alternately, the headband may be a pre-formed loop, without a separate closure mechanism.
[0036] The headband described above includes a sensor attachment pressure
indicator. As described above, the headband may be used to allow a sensor's attachment

pressure with the patient's tissue location (e.g. forehead, and so on) to be chosen which is
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headband in accordance with the present invention. The headband may be used for the

purpose of applying a small, controlled amount of pressure against the forehead of its wearer.
As set forth above, when used to support an oximetry sensor, the amount of force applied by
the sensor on the forehead should be greater than the venous pressure, but less than the
arteriole pressure. Generally, a good pressure range is one where the applied pressure is
higher than venous pressure (e.g., 3-5 mm Hg) and lower than the capillary pressure (e.g., 22
mm Hg). Preferably, this is between 10 mm Hg and 20 mm Hg in the adult patient. The
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attachment of the elastic segment 204 to band 202 at 203 may be achieved by sewing the
segment 204 at 203 to 202. Alternately, the segment 204 may be adhesively attached to band
202 at 203. At the other, free end, 205 the elastic segment 204 is configured to be attached
with a segment of band 202 using a closure device 208, as described above (e.g., inelastic
material that has a patch of Velcro™ hook material). In one embodiment, the free end 205 of
the elastic segment is attached with a low stretch portion or tab 206, which attaches with a
segment of band 202 using a closure device 208 to form a closable loop. The band 206 slips
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structures that monitor and/or control the stretch of the elastic segment 204. The stretch of

the elastic segment is controlled by the stop 207. The stop 207 ensures that the elastic
segment's stretch is limited, as describe above. For example, a clinician is prevented from
over stretching the elastic segment, since the free edge of the elastic segment will meet
against the stop 207 once it is fully stretched. The visual indicator 211 or 212 enable the

monitoring of the amount of the stretch of the elastic segment. In addition, the adequacy of
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portion has been adequately stretched against its stop, the clinician has an indicator that a

proper pressure is being applied to the wearer's forehead.
[0045] Fig. 11 is a top view diagram of the headband of Fig. 9 when placed on

a patient's head with an adequate tension. As can be seen, band 202 is wrapped around the
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i ndi cator portion 211 between the free end of the

elastic portion 205 and the stop 207, such that when
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mvd:ntnba whfchd$iyet brtein the FSIRWiRg BRMKEST - The headband

: descrlbed herei n provides structures that nonitor

and/ or control the stretch of the elastic segnent 204.
The stretch of the elastic segnent is controlled by
the stop 207. The stop 207 ensures that the elastic
segnent's stretch is limted, as describe above. For
exanple, a clinician is prevented from over stretching
the elastic segnent, since the free edge of the

el astic segnment will neet against the stop 207 once it
is fully stretched. The visual indicator 211 or 212
enabl e the nonitoring of the anmount of the stretch of
the elastic segnent. In addition, the adequacy
ofthe"tension or' s tcl "o th'e segnmet tis nonitored
visual ly by observing eitner tne maicator 211 or the
position of the free edge of the segnent against the

i ndicator 212. So, for exanple, once the headband has
been properly applied,. it is expected that the
headband or portions thereof may relax and in which
case the visual indicators will show that the headband
needs re-tensioning. [0044] Figs. 10A-E are diagrams
showi ng the nethod of placing the headband of Fig. 9
on a patient's head. For ease of description, it is
assuned that the patient or headband wearer is |ying
down on his (or her) back on a surface and facing up.
As shown in Fig. 10A first the headband is placed
under the patient's head with the elastic segnent side
facing down and on the sane side as that of a forehead
oxi metry sensor 300. For ease of placenent, it is
preferred to allow the |l ength of the band to extend
nore on the elastic segnent side. Next, as shown in
Fig. 10B,the shorter end is rolled towards the
patient's forehead. Next, as shown in Fig. 10C, the

el astic segnent side is rolled over the patient's
forehead covering the sensor 300. It nmay be preferable
to provide a sensor design outline on the elastic
portion of the headband, in which case it is preferred
to align the sensor outline on the elastic band
portion of the forehead sensor approximately with the
sensor 300. Next, as
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al i gned,wi t h.«t he indi r. 2. or when the el ast.ic

por t1 omhas. bbb Silip % Frapinat g fufodis  noteh,a
line, 8 n@PkingNér LdonibifdtidA thérsofh dalillio®adiRtchisdgieit. Pr oper

pressure is being applied to the wearer™s forehead.
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[0045] Fig. 11 is a top view diagram of . the headband

of Fig.49 whEhe bradband elaimplafirdpt compiising ytom pastion, said stop

- ! | .
portig o Fed € ALY 0o R AR R e 30 e ot BPRRG clati
segnwht.et ched and fastened with the band 202 via tab

portion 206. [0046] As will be understood by those

skilled_in t rt, th rresent invention be .
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__other enbodinments are intended to be included wt
width pbsaid elgsticofegmiit. present i nvention, which is set forth
inthe followwng clainse. HrFIS' IMDIS 1. A

headband, c | Si-Ng: S [ ' to. .
it arodind alfeadbés & A CRERLEOTAIRN dBhEg e faniom
configatedgo sowmplé edid fileaend af @id elwsttpoetiahwik gaig téw ssetch segment to
el astic segnent having a free end and an attached end,
securg sald (doseddPep. segnent being attached at said attached
end with said | ow stretch segnent, said free end of
sal d el asti CrReIRR Ui Wb I MArEhBERAidPRA hook
wth said | ow stretch segnent around a wearer’s head.
and loop closure, a snap, a button, an adhesive, a pin, or a combination thereof.

8. The headband of claim 1 further comprising a tab portion having a first
end and a second end, said first end of said of said tab portion being connected with said free
end of said elastic portion, said second end of said tab portion configured to form a closed

loop with said low stretch segment.
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2. The headband of claim11 further conprising a visual
i ndi cator, said visual indicator configured for
worwserskhg the extended position of said freeP@'IYdSIﬂﬁ)S/OMSSZ
said elastic se 3.. The headband, of cl a
wher ei n %ai d Thegl‘?é‘ilbqnﬁd%f(?@l‘%ﬁ whergin sgid b p%IﬁPPr’\%les%\elaStw than
: i . ar a conbi nation thereof on said | ow stretch
sald;%%%cﬁgﬂlo%. The headband of claim1 further conprising
a stop portion, said stop portion configured to engage
agai nst 1€ai d 'Hiedﬁadbandeug? olanh &mrthémmmismgsatstm portiof, said stop

sai d el astic segnent.. The headband
POﬁmevaé'?lﬂu% ity e%&ﬂ%ﬁ gt *8id elastip sosmant &h e ﬂ@etﬁwf $ifl elastic
segiletth Sid) that is smaller than the wdth of said | ow

stretch segnment and the width ofsaid el astic segment.

6. The headband of claim 1l further conprising a

cl osur e wher¢innid rﬁakt:prmfiblg incéiies en owliqabe podich Yatweereitwfirst end and

saidiprsgtip o it sRabtieRgbherion S ViSRS TR regoand
needm%ft%hfbnﬁﬁ AndwAsHERd ﬁﬁﬁ&@d}' p‘é)?ﬁdnsls ﬁom&lﬁléﬂi"ﬂ 91&&%% an adequate

cl osure, a snap, a button an ad eS|ve a pl n,
levet oﬁt@nnan comespheding withglelieringrrepressarmindhe vinge lngher than the venous

presiifs and loaf kol i Ohiflary Do bR 0 1 BRMeEPortnp Welten ™t

portion being connected with said free end of said

el asti c 1p0r t i PReadbandlifos apsIRhgeinckstre t6 ah BxinddiryRhidr@ the
configured to forma closed loop with said [ow stretch

forel r%tpagent'l'?@nﬂ’i’é%%and of claim8 wherein said tab

o U1 On <38 ShaAai Sizbd i Rbth ) ARldies oL | o 10

portion an%tasﬁc sdgmmnpbdslﬁg emalterithangiaiceidwt @reﬁumgﬁlent said elastic

agai nst sajd el as nttol m.t the stretch of
segruSlyt daung anyee eg@@ﬂ%m att W#eﬁ@rlﬁ59§a? Seamast pejngafipched at said

attadh@&'eﬁ&’%m%ﬁld'IBQ's‘ﬁ@Ecﬁ%e@ﬁéﬂt‘ on between its first end
and said stop portion such that said indicator portion

when vi it poriiog heving s firstand ahda beradd and] saidditst end of said tab

ht eni at or .portion is nqt .
por{of iTRoppediiftv B sl RS oifibinid Ben g d SeieaR o ofsaid tab
portiRArdoR i Paad td bri ol dlosda 1bopew/ith Said 103 SBSHEH Seghitnt ABuLA A PBtient's

hi gher "t han t he venous
head; '

a visual indicator configured for monitoring the extended position of said free
end of said elastic segment;

a stop portion, said stop portion configured to engage against said elastic
segment to limit the stretch of said elastic segment, said stop portion comprising an opening
having a width that is smaller than the width of said low stretch segment and the width of said
elastic segment; and

a closure mechanism configured to couple said second end of said tab portion

with said low stretch segment to secure said closed loop.

12.  The headband of claim 11 wherein said visual indicator is on said tab
portion between its first end and said stop portion such that said indicator portion when

visible indicates that the headband needs re-tightening; and when said indicator portion is not
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pressure and | ower than the capillary pressure to the
forehead of the wearer. 11. A headband for applying
WQr@sSPWee3t 0 an oxi netry sensor on the foreheaBCDUSR05/004582
visitje itinaditateidnmgsié q@i W' ebotl tengian ostesporsiengreith dsliverihgtagressure in

fit .arou I ent' s head; | as ment beln
the sgiq Fgher a8 Shiete prsosrte and iovees Jrbihe Cufitareasio d the
foreB@BE e ghiéntng a free end and an attached end, said
el asti c segnment being attached at said attached end
with said |low stretch segment; a tab portion having a
first ehd andheheasbawndio @um yawaenemmd winenl didigatonis aiotch, a

ine, G B PR hEEat b i AR 1o @5 eal por i on

configured to forma closed Ioop with said | ow stretch
segment 14r ouMte Bedddhh®of clinhER#her@invdafit/é@lbsiird HieeBdriém is a hook
configured for nonitoring the extended €05|t|on of

and logp gloppisea i, putiony as pdlasive, & pinahe combisatign fhereof.on,
said stop portion configured to engage agai nst said
el astic segnent to limt the stretch of said elastic
segnent, said stop portion conprising an opening
having a width that is smaller than the wdth of said
| ow stretch segnent and the width of said elastic
segnent; and a cl osure nechani smconfigured to couple
said second end of said tab portion with said | ow
stretch segnment to secure said closed |oop. 12. The
headband of claim 11 wherein said visual indicator is
on said tab portion between its first end and said
stop portion such that said indicator portion when
vi si bl e i'ndi cates that the headband needs
re-tightening; and when said indicator portion is notv
Die it iMcate 'siian ae'<t |Ir f tension
corresponding with delivering a pressure in the range
hi gher than the venous pressure and | ower than the
capillary pressure to the forehead of the patient. 13.
The headband of claim 11 wherein said visual indicator
is a notch, a line, a nmarking, or a conbination
thereof on said |ow stretch segnment. 14. The headband
of claim 11 wherein said closure nmechanismis a hook
and | oop closure, a snap, a button, an adhesive, a
pin, or a conbination thereof.
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