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TOURNIQUET SYSTEM BACKGROUND OF THE INVENTION 51.Field
v thednyention 100011 This invention relates generally to tournl uets. In
particular, the present invention relates to a tourniquet system halii§%07/023800
tourniquet band arid an anti-pinch plate. The present invention also relates
to various garments that mayHepiss %ﬁ%{%@ mwnh the tourniquet
system. 10 2.Description of Related ourniquet is generally a
tightly tied band applied around a body part (for example, a bandage
tightened around an arm or a Ieg by twisting) in an attempt to arrest
bleeding by forcibly dabigdsBIRABICoR VERR AN X EoUmMQMet is typically
15applied as a last resort method when bleeding cannot be controlled
through alternative methods and the amount of blood loss is likely to
cquse d INSE ! _minutes. [0003]Because the application of a
of'"f"’ '- to the portion of the limb below the level

V\'ﬁthe t%@'ﬂ%ﬁiﬁ)ﬁ@ﬂ'&% %@ﬁ E‘Eﬁ?%lﬁ% i2 %iﬁix‘%gtsﬂs fc@ﬁ present

death of at least a portion of the limb, often requiring thelater stirg

ammn‘aﬂa mebdttisadimibyasighetawsthe lewehghedtornnaeetis aRRles S 8 cn

k I to occur when the tourniquet stays in place several hours
51 THE Breersbintersion bycardainitust shouddrbemade
m}'g&g}(z 1trk71]ﬁ1d' al technician or preferably a doctor |f at aII possible.

ever, when severgr%&ﬁte%%mieedmg cannot be controlled by other
means, and a tourniquet may be the

2. Description of Related Art

10602] A tourniquet is generally a tightly tied band applied around a body part
(for example, a bandage tightened around an arm or a leg by twisting) in an attempt
to arrest bleeding by forcibly compressing a blood vessel. A tourniquet is typically
applied as a last resort method when bleeding cannot be controlled through
alternative methods and the amount of blood loss is likely to cause death in seconds
to minutes.

19003} Because the application of a tourniguet stops the flow of blood to the
portion of the limb below the level where the tourniquet is applied, the resuiting
anoxia can cause the death of at least a portion of the limb, often requiring the later
surgical amputation of the limb just below the level the tourniquet is applied. This is
likely to occur when the tourniquet stays in place several hours.

10004] The decision to employ a tourniquet should be made by an emergency
medical technician or preferably a doctor if at all possible. However, when severe
external bleeding cannot be controlled by other means, and a tourniquet may be the
only way to save the life of an injured individual, time constraints might require the
decision to be made by the injured party himself,

[6665] On the modern battlefield, for example, life-threatening bleeding from

injuries to extremities is more comimon because modern body armor tends to protect
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only way to save the life of an injured individual, time constraints might
wegkiedhe decision to be made by the injured party himself. [098?)&90%’%238%

modern battlefield, for example, life-thyeatening bleeding from injuries to

extremities is more common because modem body armor tends to protect

W6:2008/ 605 24RGTAAS208 74023800 218 MRS RM.SUEN younds.

Blast injuries to limbs rarely result in a clean amputation or a salvageable
lirspatadi capsid apliegdibhedfmblounigpat aaslibelifesavingwhanesierial
bleeding results from such a major injury. 1000611t is believed that
aﬂslée?a&‘fﬁl?&t&@e?meaﬁbhl diperemidstinitasion tdGrngdern battlefield
alr@}é@g}_resuﬁ of e?tre%g trauma. Unfortunately, medical IS not.
a ?

ays immediate 'd BPRHY ARG EY i aar wrddiscBiditiname the

claspascrimibbasie tendieReLaNAY SIRend puounds, TS 3%, i

been particularly true where use of impro explosive devic

shatplwincréasedidble sadisohavedammieninatiRRREatBRIREes MMl close
a lesser degree their heads; 10however, since the extremities are left

uRpotEcte Aahi et sodtemoralikahelo foisffdisnaeveke [Bhirhtiohamthose
extr mitlie . The large loss of blood from these lacerations can be avoided

T R a@cwp‘%ahg%m 8f drpEtvpist ewlatihglericanboshemds ivewased.

n i e far mare frequently jn combat injury
o, e B BT b Rtneeer i angeds:
1béurnigueh asipaek b Hreied neivich AL Brstaid iz, andfirst r%'grgﬁl{]elﬂfgtéosruffer
soldiers now typically addresses the "prompt and decisive” use o
tausHgueelactoationtim tifecthreateaitiog eXicdmity Ieesitlood from these

lacerations can be avoided with the quick application of a well-placed tourmniquet.
[0067] It has been noted that tourniquets are used far more frequently in combat
injury situations. Therefore, most military personnel are now required to carry a
toumiquet‘as part of their individual first aid kits, and first aid training for soldiers
now typically addresses the “prompt and decisive” use of tourniquets to control life-

threatening extremity bleeding.
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WO 2008/060524PCT/US2007/023800 3 SUMMARY OF THE

widMERENESN [00081However, known tourniquets merely inclug@g%}%g&gmw%
e

and a bar. When the tourniquet is applied, the band is positioned around
an injured arm or leg, at a position above the injury. Once the band is in
position, a separate bguBRlaced bptvieen theynangrmd the extremity and
the bar is rotated. As the bar Is rotated, the band istwisted, thereby

ttiidéihg thBwieumicrewodohthgubandeati tighidningdhe ahand S0 F5He the

“forcibly compress the extremity (and the blood vessels within the

SRR} Sridrledidboratnnrastisioed Aow B eloinited sv whezeatve
tourniquet is applied. 1010009]Additionally, because of the degree of
LR A e A e
tpetaHebS 1asAtAn AR AsQidier Sang from,individual to
individual causing a fellow so &é@?%?gﬁ%%%e%?éajﬁi%g %%r £ IEa()tea’\t/ee‘j‘r% the
e itinvei itedh eheotplete anplicativasy it IDRE0HN t%@ﬂ&gng the
instances, a carried tourniquet can become separated from the 15injured
Sorilap @adsifgaihiy, sepesaihatending Ned ca Aldedeagdinvegendiime
igx ocat{gg itéagﬁ%er than in applying it. [0011]In certain situations, the
injured, SRS R IRRIENS HRPI HR b dolcr Rsste srumiquet
hexssifdnfortunately, particularly in a stressful situation, it may be difficult
to locate, apply, properly position, or effectively utilize a tourniquet.
ARjosy1 2] Additianaliily tlewndourmigusts-ace ofias.sarmied n the feld ¥ inin
someone else, such as a dedicated Medical Aide, or by the potential user
ek pdividonlsabkieT hiitiyedasich moceigsiets e A0oig uelodigiQan vary
%‘%Eiﬁion'ng it could be life threatening. In some cases, the injury and/or the

i riTaTARdha der ik dnah caveire o &sliow sebdieu prietietdingMisting]-
C S nd positioned at all. 25 [0013] Unfortunately, when the band of
ggé:ﬁeg\)/v%gfg i Pﬁ‘l% it r?ﬁ%?si%ﬁ?ﬁﬁﬁféﬁ%‘,e lg@ﬂ{écﬁ'g%'r%‘" SKATtif the
jquetyj i b i _ t fabric Of the tqurniquet.is
o B g W e
inpureldam Hietonusiiqg iris HeghanechaMadded/Beihing BRNPEEYENRnd time in

tourniquet 4
locating it rather than in applying it.

0011] In certain situations, the injured, weakened, user may have to apply the
tourniquet himself or herself. Unfortunately, particularly in 2 stressful situation, it
may be difficult to locate, apply, properly position, or effectively utilize a tourniquet.
10012} dditionally, known tourniquets are ofien carried in the field by someone
else, such as a dedicated Medical Aide, or by the potential user in a pouch or pack.
The time lost in accessing the tourniquet and/or positioning it could be life
threatening. In some cases, the injury and/or the position of the wounded individual
might prevent the tourniguet from being accessed and positioned at ail.

{0013} Unfortunatély, when the band of a known tourniquet is twisted, material,
such as the user’s skin (if the tourniquet is applied over bare skin} or garment fabric
(if the tourniquet is applied over a garment), tends to bunch up and/or be twisted into

the band as the tourniquet is tightened. Wadded clothing can prevent a tourniguet
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from obtaining adequate pressure to stop blood flow and additional
damage can be done to the user if skin is twisted into the band. [0013a] In
one aspect of the invention, there is provided a tourniquet system
Comprising: 5a band having a first end portion and a second end portion;
a bar, wherein the bar comprises an elongate portion of material having a

fitsirandppiiondaguintaimaediate RRFIBRATbY m@a@tmﬁmgfﬁggb &in be
least one aperture formed in the bar so as to accept the band and allow
tierrendhopasy therestrauigd iafoldasbarde locking protrusion that extends
from at least one of the 10first end portion or the second end portion; and

a@rkpineh phateswherginthe.antipinchplate ingludes PN&ALMO e ysiem
band receiving apertures formed so as to accept the band and aljlowt e
bamdrtxipass therethrough, wherein the anti-pinch plate includes one or
more locking notches formed substantially along an edge portion of the

anti-pinch platé bansehaiinga fistend RgHot b Piewad @ Rfor
securing at least a partion of the bar to the anti- pinch plate; - .
wherein portioﬁsé%f W@Eﬁéﬁ%&w&@ﬁsﬁ@éﬁggp W@%gmmmg

_ taini o ¢ i the
SRR SR R e BIR s
QiR apatiEsRaiaineddnihearane-the Becand MThNoKIOR PARBRSpass
through at least one aperture formed in the bar, and wherein the
dhtrgtimohghlate] s osititrkth b enstatki theHaheiG:ticsifromprieleesttomateibd

from bunching up or being twisted into the band as the band is tightened
Hirshenroraefinn of the 1apndamdpesispiiafother aspect of the invention,

et I DO o L S HR I B S AOB B
band receiving apertures formed so as to accept the band and allow the band to pass
therethrough, wherein the anti-pinch plate includes one or more locking notches
formed substantially along an edge portion of the anti-pinch plate, wherein the
locking notches provide a means for securing at least a portion of the bar to the anti-
pinch pléte;

wherein portions of the band pass through the one or more band
rééeiving apertures, thereby maintaining the position of the band relative to the anti-
pinch plate, and wherein the first end portion passes through at least one aperture
formed in the bar and the second end portion passes through at least one aperture
formed in the bar, and wherein the anti-pinch plate is positioned beneath the bar to
limit or prevent material from bunching up or being twisted into the band as the

band is tightened by the rotation of the bar.



an anti-pinch plate, wherein the anti-pinch plate includes one or more
locking notches formed substantially along an edge portion of the
anti-pinch plate, wherein the locking notches provide a means for securing
at least a portion of a bar to the anti-pinch plate; wherein the
anti-pinch plate is positioned beneath the band to limit or prevent material
from bunching up or being twisted intt‘the band as the band is d by
the rotation of a bar that is positioned between the band and the anti-pinch
plate; wherein the band is formed of a continuous band to be positioned
éf&%?%a an Butet efictimterehde or i Hbdirdbeskifemitided 2 Tt gt e
aspect of the invention, there is provided a tourniquet system comprising:
& HaARd*RAving a first end portion and a second end portion:; a bar,
wherein the, bar omprises an elongate portion of rial having a first
end portiofi, PARGRE e BHioh manﬂf%as eé’8ﬂ§1 %‘BBﬁff)n at least on

aperture formeg in.the b gr SO s to ag cegt the band and aL the band to
pass theretArdtiGR St Ié d96ckint protrtision $HAT &% f‘r%‘” RO

e t ne o{ Ehe |rst e orti n or he second enq ort ona t%l a
{itf {1 1o i O1T3 L Eslh]’} alone an o C. ) 11 O e an 1 }iﬂf_ 18 cii{,
nti-pmc erelnt e an plnc?h pla es one & more and
R%%%!é!'ﬁ‘%m er ures f ed s0.as. to acce tthe b nd IIowt

(8™ (H‘i” 116 SrOVIGE 4 gdl SECLIT E_i‘s O (}1} O d b&l
pass therethrough nere}n he anti- -pinc 11 1Iate inclu oies one or rmore
QQ'EHQQ% Igiggm p}g{pandlng material attached or coupled to the anti-pinch
plate; wherein portions of the band pass through the one or more band

receiving aperures, thereby maipfaining the pasitian.af the. band relative .,

to the anti-pinch plate, and wherein the first end portion passes through at

ﬁ%@[ﬁﬂnﬁ Apgrureformedin.the Q%@ﬂ@ thesecond endparion passes i
ugh at least one aperture formed in ‘the bar, and wherein the pinch

platedspesitioned.peneath thedar;tolimiteepreveatmaterial from the ant-
bunching up or being twisted into the band as the baud is tightened by the

ratatignuef the bar. [0013d] In a further aspect of the invention, there is
provided a tourniguet system comprising:
wherein the band is formed of a continuous band 10 be positioned around

an outer circuwmnierence of a desired extremity.
{0013¢] In a further aspect of the mvention, there is provided a tourniguet S}?stem
comprising:

a band having a first end portion and a second end portion;

a bar, whercin the bar comprises an elongate portion of material having a
first end portion, an intermediate portion, and a second end portion, al least one
aperture formed in the bar so as fo accept the band and allow the band to pass
therethrough, at least one locking protrusion that extends from at least one of the

first end portion or the second end portion; and



a band having a first end portion and a second end portion; a bar, wherein
the bar comprises an elongate portion of material havm portion, an
intermediate portion, and a second end portion at least one aperture
formed in the bar so as to accept the band and allow the band to pass
therethrough, at least one locking protrusion that extends front at least
one of the first end portion or the secgnd end portion; and an ant-pinch
plate, wherein the anti-pinch plate includes one or more locking notches
herein the locking notches provide a means for securing at least a portion

of the bar t, the antjpineh Plate:. 4¢ me andihgrginpertions of the band ..

extend around the an pinch plate, the maintaining the position of the band

relativedothe antirpinch, plate Andwhereinthe, nd and antizpinch RIS, iS:ss

positioned beneath the bar to limit or prevent material from bunching up or

heingiwisteddnie:theiRand as.the,nanchistightanes: by.the retationaf the.

bar. [0013elln a further aspect of the invention, there is provided a
teamiguehsystem-canaprising:achame:havipgahfistend portion and a

second end portion; an anti-pinch plate, wherein the anti-pinch plate
includes oné@eiaredecking stotabessfarmed sulbstantially alengrame@geand
portion of the anti-pinch plate, wherein the locking notches provide a
meaing:fof securinghatdeastén partienief gobiaintocthaantixpirchi platethe ant-
wherein the anti-pinch plate is positioned beneath the band to limit or
prevem anateriafromibiinchingeanp prbeing:twistédddngd thd dand:as:theure
band is tightened by the rotation of a bar that is positioned. between the
theimekand thietantispindh platedand portiohersintherbandhasa first andure
that is joined to a buckle and a second end that is free to be pulled. 4d
1ooig1mHbe bembyotiients) ofhthehresenp ipteention fekme d genérélly oy ©
limit or prevent material from bunching up or being twisted into the band as the
band is tightened by the rotation of the bar.

[0013d]  In a further aspect of the invention, there is provided a towrniguet system
comprising:

a band having a first end portion and a second end portion;

a bar, wherein the bar comprises an elongate portion of material having a
first end portion, an intermediate portion, and a second end portion, at least one
aperture formed in the bar so as to accept the band and allow the band to pass
therethrough, at least one locking protrusion that extends from at least one of the
first end portion or the second end portion; and

an anti-pinch plate, wherein the anti-pinch plate includes one or more

locking notches, wherein the locking notches provide a means for securing at least a

portion of the bar to the anti-pinch plate;



tourniquets. In particular, the present invention relates to a tourniquet
system having a tourniquet band and an anti-pinch plate. In various
exemplary embodiments, the present invention also relates to various
garments that may be used in conjunction with the tourniquet system.
[0015]According to various exemplary embodiments, the invention
includes an anti-pinch plate that allows the tourniquet band to be tightened
without the risk of twisting material (skin, the tourniquet webbing, and/or
fabric) into the band. [0016]In various exemplary, nonlimiting
embodiments; the totirnigudt by Stem ofithé presdnbinventon ncludesacby
bar that is an integral component of the tourniquet system. [0017]In
vafistisrexe hplars/ Embodimens thdipresdnt inviepitioh alléviatds bertaime
of the drawbacks described above with respect to the current methods
aRE-SystB & fordeanfy withtsageie aedvations aHdon corporates severam
additional beneficial features. [0018]While the tourniquet system of the
prEsEmanpPeritisimay Beddaighelirst fortion Gy dstsiadnriBesyétanm, of
in various exemplary, nonlimiting embodiments, the tourniquet system of
{HE B%sent invention may be incorporated into or included as an integral
onent of a garment. In these exemplary embodiments, the tourniquet
§§§3§ﬁ1 of fﬂéﬁ et v Wﬁ%@l}ﬂ%‘ﬁéﬁf&fﬁ%% fitgpaquet system
téoadlitipnalrgarment, such as, for example, a pair of pants, a shirt, or a
jac%kgfsﬂéditionally, the tourniquet system may also be incorporated into
other tradilional 1. non-Iraditiona) garment, such, g, for examble. a
harness, bod"i/- itting fTramework, “'suspension sysiem, bng J6hn type
configuration, DIeXeIe R O ELFISE RIS, Fompressio. et ar sl
wetsuits, s%(y Iving garmerits, hazmat suits, pressurized suits f?g%t suits,

s lﬁa‘?ﬁ%ﬁ;e%o_&\(@&aélﬁjs%‘(ﬁﬁﬁl'éioﬂ%‘?&iaé&%%pﬂﬁﬁf&{@?t% %Hﬁf%/inc plate,

protective coverings worn over conventional clothing, and / or any ot
JAHMEN LI YASHGAHDRAL Y- AHEIS AL INAtS £ARAAE Bfition of a bar
maintaining one or more tourniquets in a relatively fixed position relative to
1{3@1{3%?&@%@{@. 100191For example, embodiments of the tourniquet
system of the present invention 5Smay be incorporated into wetsuits for
implemenigtigiafige sharkiatiapkse Sky,divirg.gdmentsde basvamibyit or
individuals being dropped into an area not easily accessible by ground, or
pazmat ks v Teie tbendseimight beiy cantaminated.conditionsihatnd is
cannot be readily entered by supporting trauma personnel. 100201In
vatieusdexe thplangipaniimaitiag dmbodimente dhe toesnicisct systamn Ao anti-
may also include an attached transmitter that would activate when the
tournigjaet sydtem is used to send an alert including, for example,
information regarding the user's location and /or identifying the particular
tourniquetsystetin: drapldyed. [@024] tteios idbeddp preiktedith at alterdatel
embodiments may include, for example, a pneumatic tourniquet that a
Welareiresain igyeletb apply increasing 15compressing pressure at a
desired tourniguet location without any manual force. 100221In certain
additional exemplary embodiments, the tourniquet system of



the present invention allows for utilization of layered garments, where in
each layered garment allows access to one or more embedded
tourniquets. [0023iln various exemplary, nonlimiting embodiments, the
present invention 20 provides a much-needed medical supply to each
user without sacrificing the comfort &t the user, the weight of the user's
garment, or the user's ability to move through and interact with the
environment. 100241In various exemplary, nonlimiting embodiments, the

dRédéht invERtoAm bslireRHAkRS Mt ot OR IS strenal Ydeations,

such thatafeduced am unt of 25 pressure may t%e,r?qlﬁjiredt arrest the.
TR GRS BPEIGEA BV [ODZBII Caaih Sxamplary. HORNMG " T "€

I certain'exemplary, non

?ﬂ&%@%@ﬁs@m@mgﬁw. YRl R RIRSERLIBYAR O iSRAsHionad
integral to a garment such that the tourniquet system can be in
appIgimataesitiondonsse vIRQre]dhusathe inehision afdhenantijpinen
plate increases stability of the tourniquet system 100 when in use, allows
fetthebietatotabicempsession across a wider area of application, and acts to
limit focal tissue damage. This can result in a reduction of the pain caused
%ﬁgﬂying the tourniquet system when compared to known tourniquets

s. IPCAAAILS Wivitpiin G FEEEIY fPSRIDBEY Tapped by reludes an

system and the, skin.and the wadded clothing,or the tourniqgyet webbi
B By LS e O e RO R Ao

m%ig%g%ﬁg;ﬁgﬁiﬁﬁ%rmgﬁﬁ systemafdmpioyedilesigno the band.

[00 ments of this invention separately provides a tourniquet

FAFHAI™ 3y s, merseel Ualisning 0k g ICRIAATE s of

lon séparately provides a tourniquet

- B¥sieRediaNiRaRA afinaRchtatake: 1Dh3atnikodiprants ef tHusoinveniion -
- separately provides a tourniquet system, which allows for one handed
pperation and manipulation. ' ‘

[6017]  In various exemplary embodiments, the present invention alleviates
certain of the drawbacks described above with respect to the current methods and
systems for dealing with severe lacerations and incorporates several additional
beneficial featu}es: |

[0018]  While the tourniquet system of the present invention may be designed to
function as a stand-alone system, in various exemplary, nonlimiting embodiments,
the tourniguet system of the present invention may be incorporated into or mcluded
as an integral component of a garment. In these exemplary embodiments, the
tourniquet system of the present inx}ention may be incorporated into a more
traditional garment, such as, for example, 2 pair of pants, a shirt, or a jacket.
Additionally, the tourniquet system may also be incorporated into other traditional or
non-traditional garment, such as, for example, 2 hamess, bédy~ﬁtting framework,
suspension system, Long John type mnﬁ@aﬁon, bicycle type or exercise shorts,
compression short or shirt, wetsuits, sky diving garments, hazmat suits, pressurized

suits, flight suits, hunting apparel, overalls, coveralls, specialized uniforms or suits,
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[0031]Embodiments of this invention separately provides a tourniquet
system, which may be easily applied and / or engaged and disengaged.
100321Embodiments of this invention separately provides a tourniquet
system, the application of which i3 easily reversible. [00331Embodiments
of this invention separately provides i rf'ﬁg"d%ﬁ%‘ﬁ‘g@“'k to rgi uet nt
PrefpotiYR CRIERS FLORRIRVFAOR{ R 2R r&IRHRR 4t (ST 560y %argﬁ?e.
0034] Embodiments of this invention.separately. provides.a tayrpiguet
qt%% ,%ﬁigﬁ%ﬁl%%?gg’%n Eﬁgégr%%% field. 0035fg£%5hbodiments of
ol @eﬁg%@?@%ﬁﬂ@e&gﬁ%@wﬁsﬁ Al RUFBIBUBS BYSieRT awkigbris compact
' eno%g to allow a uSer to easily carry extra tourniquet systems. . .
mé@@fG]En@lgpgthé ehfhiginventioniseparatgly providestaitopmigoetoyention
" system, which may be carried "in place" on the body of the user. 7 .
m 0BT pbedihentsyaf this fventidensapaiatcf provited ddou iy derme:
system, which potentially allows.for a plurality of devices, per.limh; h
OB AR B CPRRATA B T Bty oS

10038 1Embodiments of, thisd iQn; I ) ' j

oy G0N, TGS o Lo o e MR SR gt

catD080d Rmhndimentsinf thisdaven temse paragliiprovides a tourniquet
system, which can be retrofitted to an existing garment.

[0080401 Binbedimentmplahisonieniionzseyardisinis v desTaqyah BEHTor
set of garments, winch provide easier access use to the tqurniquet

mayyssmte)udy e tinshedrtenanadry. (o AMIEMBTHIATR RSB RO RUEREDN

separately provides a tourniquet system . . .
'systcr% is use% ?0 send an alert gnc%cﬁng,y For example, information regarding the

user’s location and /or identifying the particular towrniquet system employed.

[60211 It should be appreciated that alternate embbdimcnts may include, for
example, a pneumatic tourniquet that a wearer can frigger {0 a;jply increasing
COmMPpIEssing pressure at a desired tourniquet location without any ma_nugl force.
0022} Tn certain additional exemplary embodiments, the toumiquet system of
the present invention allows for utilization of layered garments, where in each
layered garment allows access to one or more embedded tourniquets.

[6023]  In various exemplary, nonlimiting embodiments, the present invention
provides a much-needed medical supply to each user without sacrificing the comfort
of the user, the weight of the user’s garment, or the user’s ability to move through
and interact with the environment.

[0024] In various exemplary, nonlimiting embodiments, the present invention
places one or more fourniquets in particular locations, suc:h that a reduced amount of
pressure may be required to arrest the large amount of blood flow

[06025] In certain-exemplary, nonlimiting erbodiments, the tourniquet system of
the present invention is positioned integral to a garment such that the tourniquet

system can be in approximate position for use.



which is capable of creating and maintaining pressure on a limb and not
the garment where pressure could be blocked by, for example, items
carried in the garment pockets or, in some cases, even the garment
material. [0042]Embodiments of this invention separately provides a
garment which is capable of having one or more embedded tourniquet

S 431 mbo ment fth| mve nse arately pr.
R W BB T e B rE DB B e
SY&ES@%?@%Q%%@ Bhalrpiegic A%@Jé%? relativete (B8 SHEBHIRS QL » wider

the we 00441Embodiments of this invention separa er provides a

gammentpyhichiés capebie ef havingangsermaregahecded teyrmiguat
systems embedded into the inner surface of the garment.

[GediEiEmbbdicnentscefithiinverionzsbparatelyptovides avgarmentared to
which is capable of having one or more embedded tourniquet systems
ekhbBEde TG thesotier s Haeabthe arHe it rawnd 61 Eribbegdmenst by

thjs invention tel ide ent, h bl
o ST e B PRGBSI S TR S pRbTR, P
1%98 ﬁ;g%ggg‘r@gﬁ of this invention separately prowdes a garment,

es access to each tourniquet's tightening and securing

m@@f'ﬂn|5mA%@fﬁ%@§/ 008dARGE/LISRRGARZB80 03400481 hesrandstem

other features and advantages of this invention are described in or are
apparentfedricthenfollowing detailed description of the exemplary,
nonlimiting embodiments. WO 2008/060524PCT/US2007/023800
[0028] Embodiments of this invention separately provides a tourniquet system,
having an improved tightening and securing mechanism.
[0029] Embodiments of this invention separately provides a tourniquet systen,
having an anti-pinch plate.
16030 Embodiments of this invention sepafately provides a tourniquet system,
which allows for one handed operation and manipulation.
[6031] Embodiments of this invention separately provides a tourniquet system,
which may be easily applied and / or engaged and disengaged.
[6032] Embodiments of this invention separately provides a tourniquet system,
the application of which 1s easily reversible.
16633} Embodiments of this invention separately provides a relatively low bulk
tourniquet system, which has little weight and a relatively flat-to-the-body profile.
[0034] Embodiments of this invention separately provides a tourniquet system,
which can be easily utilized in the field.
[06G35] Embodiments of this invention separately provides a tourniquet system,
which is compact enough to allow a user to easily carry extra tourniquet systems.

[6436] Embodiments of this invention separately provides a tourniquet system,

which may be carried "in place” on the body of the user.



9 BRIEF DESCRIPTION OF T E DRAWINGS [0049]The exemplary
embodiments of this invention will be described in detail, with reference to
the following figures, wherein like reference numerals refer to like parts
throughout the several views, and wheréin: 5[0050]Fig. 1 shows a
perspective view of a first exemplary embodiment of a tourniquet system

aldbrding t6iediventicH; fopBEIE Op ACBAE KR APpRYKBS Atilta RN FEster,
first exemplary emhodiment of an anti-pinch plate; [0052]Fig. 23 shows a
S i B DB oG 5 ARG F A R e Tocaed t
1005 eFi .3sh oRp Miew of a first exemplary embodiment of bar
accoﬁﬁnﬁ%&ﬁ?&%ﬁéﬁégﬁ H fggéﬁf%é‘giA shows a perspective view of a

firsh e mplasysembedinent:of &ventUraiguet gysierviascordingitmdhis stem,

invention, wherein an initial step in the 15application of the tourniquet
systemasdliusisaied; (0055gedBrshowsessfieegpebtive view of a first
exemplary embodiment of a tourniquet system according to this invention,
WRB3Sin a stmsedimaristeptinstie YP[sIcativibFiher foifaiGueIEYsisthsgtem,
illustrated; [0056]Fig. 4C shows a perspective view of a first exemplary
ePHBB’ﬂﬁ‘ﬁ‘ér%Fé’P%iO;gf% iuEY )8 288rding to this invention, wherein
alé@'é%\’]e SSi\ﬁ:en%%BiriﬂeE"ug of this invention separately provides a garment or set of
garments, which provide easier access use to the tourniquet system(s) by the wearer or medic.
[00641] Embodiments of this invention separately provides a tourniquet system,
which is capable of creating and maintaining pressure on a limb and not the garment
where pressure could be blocked by, for example, items carried in the garment pockets
or, in some cases, even the garment material.
[0042] Embodiments of this invention separately provides a garment, which is
capable of having one or more embedded tourniguet systems.
19043] Embodiments of this invention separately provides a garment, which is
capable of having one or more embedded tourniquet systems incorporated at strategic
locations relative to the extremities of the wearer.
[0044] FEmbodiments of this invention separately provides a garment, which is
capable of having one or more embedded tourniguet systems embedded into the mner
surface of the garment.
|6045} Embodiments of this invention separately provides a garment, which is
capable of having one or more embedded tourniquet systems embedded into the outer
surface of the garment.
[0046] Embodiments of this invention separately provides a garment, which is
capable of having one or more embedded tourniquet systems contained within garment.

106471 Embodiments of this invention separately provides a garment, which

provides access to each tourniquet's tightening and securing mechanism.



application of the tourniquet system is illustrated; [0057]Fig. 4D shows a
wleigReEHYE view of a first exemplary embodiment of a tournigeqlsysi®miasos
according to this invention, wherein g first possible final step in the
application of the tourniquet system is illustrated; 25[0058]Fig. 4E shows a
PSR Ctiveryigw oliaiist xerplay srhosinent of S louRRION Sl SYSIEMed in
according to this invention, wherein a second possible final step in the
appiicatiparaitferotmigletsystemilsd istbted (0069 Eignheows flimiting
perspective view of a second exemplary embodiment of a tourniquet
BE86rding to this invention; WO
2008/060524PCT/US2007/023800 10 [0060]Fig. 6 shows a perspective
view of a third exemplary embodiment of a tourniquet system according to
this invention; 100611Fig. 7 shows a perspective view of a fourth
exemplary embodiment of a tourniquet system according to this invention;
5[0062]Fig. 8A shows a perspective view of a fifth exemplary embodiment
of a tourniquet system according to this invention, wherein an initial step in
the application of the tourniquet system is illustrated; [0063]Fig. 8B shows
~ a perspective view of the fifth exemplary embodiment of a  tourniquet
system according to this invention, wherein a subsequent step in the
toapplication of the tourniquet system is illustrated;
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[0064]Fig. 8C shows a perspective view of the fifth exemplary

V&%‘BQ}@&%}%O‘: a tourniquet system according to this invention, wherein a

successive step in the application of the tourniquet system is ilGisH A0 /023800
[0065]Fig. 8D shows a perspective view of thg fifth ex_emplary_ _
embodiment of a . 15 m : o w_hereln

a first possible finalstep e apptica TorTOt-the-16 ystem is
stestpcl; (Q0GG3Fen Aashoms ufrnky el R ExEARIAnSmhadiment ol
a tourniquet system incorporated into a pair of pants, according to this
invéitisiErFa06 Tiriy: f0lshavestaxesspidny titliiREoprataRQYSRRRIR Yefer to like
embodiment of a 20tourniquet system incorporated into a pair of pants,
aBETHIG tEhAR thoshreis! [0068] R, Whestiows certain exemplary,

jal point lying pressure to the human body to control
o 100G 0 B RBH A G aosre v empisaent of
em%ﬁ@&%&tg&gg@g&g&yﬁ-g@&gﬁg%orated into a shirt, according to

this invention; 25[0070]Fig- 13 shows a petspective view of a sixth

ef@ffiplary eHaadinient of SRHACAMRANItS @@é?&%%%%&@%ﬁ of an

according to this invention; [0071]Fig. 14 shows a perspective view
sé@@&iﬁ@kémhry embodiment of certain components of a tourniquet

ding ta this invention, WO ‘
2 /%6%(!:30 égg %Wﬁ&%@@@’ of a first exemplary embodiment of an anti-
pinch plate;

[00S3]  Fig. 3 shows a top view of a first exemplary embodiment of bar
according to this invention;

[6054]  Fig. 4A shows a perspective view of a first exemplary embodiment of a
fourniquet system according to this invention, wherein an initial step in the
application of the tourniquet system is illustrated;

[00SS5]  Fig. 4B shows a perspective view of a first exemplary embodiment of a
tourniquet system according to this invention, wherein a subsequent step in the
application of the tourniquet system is illustrated:

[0056]  Fig. 4C shows a perspective view of a first exemplary embodiment of a
tourniquet system according to this invention, wherein a successive step in the
application of the tourniquet system is illustrated;

10057]  Fig. 4D shows a perspective view of a first exemplary embodiment of a
tourniquet system according to this invention, wherein a first possible final step in
the application of the tourniquet system is illustrated;

j0058} Fig. 4F shows a pérspectivc view of a first exemplary embodiment of a
tourniguet system according to this invention, wherein a second possible final step in
the application of the tourniquet system is illustrated;

10059] Fig. 5 shows a perspective view of a second exemplary embodiment of a

tourniquet system according to this invention;
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11 100721Fig. 15 shows a perspective view of an eighth exemplary
vRRegimeRrs of certain components of a tourniquet system accgrding. to

this invention; and [0073]Fig. 16 shoyys a perspective view of g %‘&%200’7’/ 013800

exemplary embodiment of certain components of a tourniquet system

agoDs0ing te s INeione WO R0BI000524RCTIYISA001/023000, 12

DETAILED DESCRIPTION OF EXEMPLARY éNBé [ T8 ?f’fiti%ﬁa

sitviplicifyeasybclarificatitingthetiieSigrefaioigrs and operating principles of

the tourniquet system and/or tourniquet supporting garment according to

& entidismr splameerwithtisterencefto fraribusexedaplemnbodiment of a

e bodimegi_nts of 5a tourniquet system and/or tourniquet supporting

garment T he SEs R Epigadtidhib e H8Rign factors and operating
pringipies . lguet m.and/or the taurniquet supporting, .
e B o R T b oy T e o o o
toowniduet Sysienaapshin e e Nigest SYRPREING gatment &Eﬁs‘ﬁ the
invention. 10[0075]It should also be appreciated that, as used herein, the
teftpligRionafthistuweddest sasiene xpllnatisadand understanding of the

%)_ﬁ%&ﬂ;)n of the systems, methods, and apparatuses of this invention.
re, 8- &iFrhyKk M BRTSHEHDBIBY ebHRY exetimiingambodiment of 2

e B AR SRS et 5 RS SHeESpe
%ﬁﬁlﬁ:ﬁf&i@ﬂﬁgtg@ﬁiaﬁeﬁg@&{sﬁ%i%&ggﬁlg one or more tourniquets in

a relatively fixed position relative to dy of a wearer. For example,

tif@0tetim "gBigneatisue hoeragaraiaosde braad hﬁﬂ%&%ﬁ%ﬁé}ﬁbﬁﬁﬁéﬁ ofa

jacket, harness, body-fitting framework, suspension system, Long J
tEEERHGRtIB Rchicdtlg topbisirexetiiss whertircampression gbethahe
shirtl,iﬁ:Véﬁtsuit ky diving garment, 20hazmat sulit, pressurized suit, flight

PGB RIS Shs terg s idipstrated;

[0065]  Fig. 8D shows a perspective view of the fifth exemplary embodiment of a

tourniquet system according to this invention, wherein a first possible final step in
the application of the tourniguet system is illustrated;

[0066]  Fig. 9 shows a front view of an exemplary embodiment of a tourniguet
system incorporated into a pair of pants, according to this invention;

10067]  Fig. 10 shows exremplary utilization of an exemplary embodiment of a
tourniquet system incorporated into a pair of pants, according to this invention;
{0068]  Fig. 11 shows certain exemplary, potential points for applying pressure to
the humaﬁ body to control bleeding

[0069]  Fig. 12 shows exemplary utilization of an exemplary embodiment of a
tourniquet system incorporated into a shirt, according to this invention;

[0070] Fig. 13 shows a perspective view of a sixth exemplary embodiment of
certain components of a tourniquet system according to this invention;

[0071}  Fig. 14 shows a perspective view of a seventh exempiary embodiment of

certain components of a tourniquet system according to this invention;



specialized uniform or suit, protective covering, and/or any other
traditional or nontraditional garment, quasi- garment, or the like.

V60761 Ik&fise, it should also be appreciated that while the tolPRGER067/023800
supporting garment described herein 14 described as incorporating the

touiguet of the present inventian, the tqurniquets supporting
ot i L SR GrRGRALg THED B Lo RICHOR G EaMeA Bt of
agyknRaw 5’!%?(; iguet | ystem..
[0077]Wﬁ?}éﬁfg§é§t{tsm drawti%g |g& fr%s%?é%#%ﬁ %%ﬁlexlenr‘rf}%%?ﬁi > and
to@fifidLet systent siegsal ﬁé@;ﬁ@ii@ﬂ@@@@‘ﬁﬂkﬁ@%&%&ﬂ?%ﬁ%mmt of
appreciated that the WO 2008/060524PCTfUS2007/023800 13 tourniquet
SYSTERT SR ISRt 280 domdapeirs puimjunctiomindtoahis gareaeit; as ‘
provided for herein. Likewise, it should be appreciated that any known or
later developed tourniquet system may be utilized in conjunction with the
pants or shirt illustrated in the attached drawing figures or any other
garment incorporating the 5features of the present invention. Thus, it
should be understood that the tourniquet system, pants, and shirt

illustrated herein are merely for exemplary purposes and the tourniquet
system and/or garments could be of other types. 100781 Turning now to

the drawing figures, Fig. 1 shows a perspective view of a first exemplary
embodiment of a tourniquet system according to this invention, Figs. 102A
and 2B show a perspective view and a side view, respectively, of a first
exemplary embodiment of an anti-pinch plate, and Fig. 3 shows a top view
of a first exemplary embodiment of bar according to this invention.

[0079]As shown in Figs. 1-3, the tourniquet system 100 includes at least
some of a bar 110, an anti-pinch plate 120, and a band 140. 15[0080]In
various exemplary embodiments, the band 140 comprises a portion of



substantially flat webbing or other material having a first end portion 142
“%pg@gg Q%d end portion 144. In various exemplary embodiments, one or
both ofﬁﬁm ends of the band 140 is/a 6 formed so as to preverﬁwgﬁé?i(gmmg%
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140 from being inadvertently removed from the apertures 116, 116,

and/or gm0 thebap k10 2AHARSL NS Bewdh,ef the band 140 wi
amiatedﬁﬁraiﬁfhplmﬁ?@ﬂ&&iﬂmm)mﬁ@&eﬁ%ﬁ%&&%§ {?&%ﬁ;{g
considering the width of the band 140, it should be appreciated that if the
WRHRCHT e e bisd cuiipitb eysiamoangithe toenstim seffesitiitherdRsiretoording
con%ct,surface between the band 140 and the user's skin will be reduced.

2EAAHIHBHEIRPTH AFeRhIved Wehafaeree 18 Waious rownlsipesindiorents of
p [ damage, could result, potentially forcing the amputation
O e e o6 ot dvth et mention of

whe@:ihe tourp IS appli -
2008/06%13?2@ é%ﬁ%%%%@%%%%%%?ﬁék%%%%/ﬁw”é%%‘iﬁ%ﬁ‘ﬁea%%jﬁé P50
iSqooigit suppdrang fAtenyshpilivietioaltin ightatihe con@niansgeof
the design and the functionality that is desired in regard to the amount of
precahienpbiheie Baigpplisgteemndlr dhsity byitie bamg o g 1088 HNoS this
c%ggrillgigxemplary embodiments, the band 140 may be formed of a
Slmaterla[F‘having a substantially round, oval, or other cross-sectional

Fur e formed of a tybular or.solid .
Lt e R NP R ag ot i
anwi b dbsilastiplaanorrenaiinn At dheihand Ak ihe coe gt of
the band 140. [0084]The length of the band 140 is at least sufficient to
dn6thane bethappacetoseObithissiiameibar dindefoecptieteitcupfarancdiot to
z}desired extremity and to engage the bar 110. In various exemplary

YR GOBRELEs Anatinn thesygiems. imathods mntharparsiusaoo Sibiithentive.

el ted int i d )
M e S5 BB U ¥ o
WatInaicRISTIRIONRE R CER NG PRGHIA SATBIEEP AR E AR Getc in o

portion of material having a first end portion, an intermediate portion,
acseicorls Bredgamtition relutineus xaoPlesy a wearer. For example, the term

“garment” is to be understood to broadly include any shirt, pants, jacket, harness,
body-fitting framework, suspension system, Long John type configuration, bicycle
type or exercise short, compression short or shirt, wetsuit, sky diving garment,
hazmat suit, pressurized suit, flight suit, hunting apparel, overalls, coveralls,
specialized uniform or suit, protective covering, and/or any other traditional or non-
traditional garment, quasi- garment, or the like,

[6076] Likewise, it should also be appreciated that while the tourniguet
supporting garment described herein is described as incorporating the tourniguet
system of the present invention, the tourniquets supporting garment of the present
invention may incorporate and allow utilization of any known or later developed
tourniquet or tourniquet system.

16077] While the attached drawing figures illustrate an exemplary tourniquet

system integral to a pair of pants and a shirt, it should be appreciated that the
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embodiments, the bar 110 includes one or more apertures 116, 116',

vv@gd/or 118 formed in the intermediate portion (as illustrated) or proximate

2R end Poreidn of the bar 110. The overall size and shape of thBEEHE&2380¢
116, 116', and/or 118 is 20 generallyiaictated by the size and shape of

th rniquet band 140. The apertures 116, 116', and/or 118 should be
su%llgmeﬁpggsgﬁ%ﬁ the: Xo%lfrﬁfg GAHY PAGE B ACEEp Y hA FRs@ent, as

thpesaBed reastiEXEmRIALY. arakad] 108 S8t
and/or 118 are of a sufficient size anépl%r;dtgg to g%%%vﬁ%%%eap%%ﬁ%%%? E}aa%%r
14@vahedeoepiedBRgsnas sty 0y e Nl o eigniigant Iasistassnts or shirt
25100861In various exemplary embodiments, the bar 110 includes one or
mibkEREReng Proliarsng drawisedgdriom atyesbeogamtthenfitshenting the
p(%rtion or second end portion. In various exemplary embodiments,

the I08RINY FISRUSITH Eomipse Sttssthitrmy be wissacs deatdhsniownaiguet
e fr t first end portion.or.the second end portion.
R o B PR SR BTty rindoRes ana the
20081060529 REA AMIRAYHARIBO0LIR! @y@ﬁaﬁgﬂf%é{" shaped

extensions 111, 112, 113, and 114 at each of the first end and the second

et i@spectiveling0es7 ke UTivahgfamhexidigidnday Wt o daspddiandiar of
15: allow the bar 110 to be more easily secured in position by a locking

nSfEhersriary emphpdimepnolpamaaechieleplacsardoiaiberishevbatidl Figs.
hﬁlg%?aéurged such that.the band 140 has been twisted and pressure
applied By the BanB LRy (ALSIEEH BserMSWISTh IR sREFF¥r C6AdE En

a applied by the tourniquet
o R RIR L e e
|leastmriarptihiectimehnpeshexiesion® #1d invkaba3, or 114 and a

locking notch 121, 122, 10123, or 124 of the anti-pinch plate 120. _
1086811n vasche sthier Bigenplathe tontimitirigeneho it enthdieat Téast some

shaped extension(s) 111, 112, 113, or 114 of the bar 110 may be replaced
o?fls‘%}jﬁ?ﬁjﬁ]@ﬁféaféy%%ééﬁ%{%@%é 26876k 166king indention (not

for roxi first.e ortion or th ond end portion,
E ach@ptioggﬁ%%gﬁégﬁé% 13 ré?l‘ﬁg%ﬁsll 15 E%@pi%ﬁs%og?%eﬁl I%RIPQEOH of
lsabstarpiatlioflahaelsking: RRteh A2LridPRavids nFird 2 PP IS0 o

within the indention, such that the bar 110 may be secured in position
viReneend aoti@iHad béematone dxsngh thas it tianehfd Oas BeeNof the ends

tw's‘ﬁgo and pressure applied by the band 140. In this manner, once an
Bf#ﬁ AL P stirtedopresit riaspaent sbphaadi4h &eoubrimgsnadvertently

PGV RARL ADCANRE MY and/or 118 of the bar 110,
[0081] While the width of the band 140 will, in many embodiments, be

approximately 1 inch or greater, it should be appreciated that the band 140 may be
formed of any suitable width'.' In considering the width of the band 140, it should be -
appreciated that if the width of the band 140 is too narrow, the beneficial effect of
the desired contact surface between the band 140 and the user’s skin will be reduced.
Additionally, if the width of the band 140 is too narrow, serious and/or permanent
tissue damage could result, potentially forcing the amputation of a limb to which the

tourniquet system 100 is applied at the location where the tourniquet system 100 is

applied.
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20'position by the interaction of a locking indention and a locking notch

wid dsokar0423, or 124 of the anti-pinch plate 120. 100891In varjous
exemplary embodiments, the bar 110, js formed of a rigid or a s%&rl#{[gisgjzf} 71023869
plastic or polymeric material, such as a polymeric composite. In various
exeptplary embediments: dhe,ban 119 isdnisgiionimolded- 1A vely, ..
the bar 110 25 may be heat-formed from sheet stock, s%ci%l%%fg%tﬁm l%lmmml
exatigied folypmerdiestdl afttier examplaryembedingms, dhe Baedl i
may be stamped or rolled from a sheet of metal or may be formed from
alGfiLin e moHntf drssoireha sl deapplaiias sarptsmitpys dnsband 140,

c ites thereof, glass-hardened polymers, polymer or fiber reinforced
OIS carBi R B e R PR LA S b sfimmed of o
compRingti | 08/060524PCT/US2007/023800 16 thermoset

and the%m%ﬁwég{%cs%gité?%g %E%uen ’g?ggg ot %%égr .ocﬁ%'ésl%cﬁ% . Hjection
nialeingeompaundsdlao Rade BB S CH RIS nEDY Jﬁﬁ&!ﬂ%ﬁﬁaﬁ may be

woven glass fiber laminates, impregnate fibers, polyester resins, epoxy
réshespirdhotigidesidsiqotimide aeistsney dnatertesing, digheitengtportion of
p%?g%cs, gy%ﬁn g%llass or polymer fiber 5reinforced plastics, thermoform
AP i P R MetgRLRE thnbaseVdfous combinations of the

f ing. | | jated that th 110 be f d
o ol R SE R SRR TEHE S A Btndbpand 140 o
upelpsstasskinablit matslial o maledalR ysed H%sf#éﬁ] é??e?ngl R aengage

design choice based on the desired appearance, tlexibility,

fnetionblly &f theibes &a0n1Rf0CAMITHR esgesARbARNTANS 9f RERRY in the

110 may be shaped to minimize any damage to the user or a garment
viieh Rﬂyﬂi@%héflﬁmhsiaa@qi $ydrerayliaCisaritizeitd miaooesitxempargund
embodiments, the bar 110 is curved over its length. In this manner, when
tﬁgy{%ﬁ}%ﬁ@[& SRR G HPHSE S diecAampAyraussaioriea Sictouniguet

tgﬁs%\@%&%ﬁ%&g_r 110 somewhat follows the curvature of the
anti-pinch 15plate 120 and the curvature of the anti-pinch plate 120

siengsyhat fallowes 1e eonipHiag of BRI WELE 0B JOUrRIgHS
system 100 will be used. [00911Whenﬁ‘tg??e tggrniquet system isin sae:ﬁfﬁteend
diesheatien wiehpddaste pOrioaltendch sachnthahdne Aty Qeﬁfdh@d&%hxﬁl&y
tends {o curve the bar 110 away from the curvature of the extremity where

(RIS thE Do h G MAuE 2oReiAg Tesdanertaras bl hbb inandiorel 18
Wi i ed and to be more easjly manipulated by the |
et o0y T NS iy an drd rorven of e
Ibagtho [ODB2bVariarioxs Sxamplar dim ftégt ; r :
include one or more additional apglfrt%rl;ee%igto a ow§a§éqog€hét%éplﬁ¥§ in
Esnfumityidrriaitd by deditienaidxdrape ofes MBaNHIHaRL MdSTIE HSRAIBS
qqgrating the tourniquet system 100. In

, 1167, and/or 118 should be sufficient to allow the tourniquet band 140 to be

accepted and pass through. In certain exemplary embodiments, the apertures 116,
116°, and/or 118 are of a sufficient size and shape to allow the tourniquet band 140
to be accepted and pass through without significant “resistance.

18086] In various exemplary embodiments, the bar 110 includes one or more
locking protrusions that extend from at least one of the first end portion or the
second end portion. In various exemplary embodiments, the locking protrusions
comprise substantially “T> shaped extensions that extend from at least one of the

first end portion or the second end portion. As illustrated, the bar 110 may include
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25 various exemplary embodiments, the bar 110 may include of provide
. re raised or other surface preparations, a knob, wheel,
@r%qgﬁ%%%gﬁer fixed or foldable extepsion that aids in the manpaiHEgH Bez3s00
the bar 110. [0093]As further illustratéd, the anti-pinch plate 120 is

e L L E

1 amkihe thedogenguetyehbing, and/or garment fabric, from bunching up
or being twisted into the band 140 as the band 140 is tightened. Wadded

clEBiTg canldie§Tptelvaredee enpion(e) IDMIabIainm G aUEa UM NRSSH Sar 110
to s%p blood flow. [0094]In various exemplary embodiments, the

At TR RGN SEP 18 a0 imBesisi b el domkang pidek b? mAa8rialand-is24 of the
f . | the bar 110. H , it should b
bR g G T R T e Py AR
i i lexibility., and. functionality of. .
e R ] S AR RN i
antemeropéatenk2Orepivamachehd 0 feadiie matsHah syahas ABIEER Ylquet

web material or rubber, a relatively stable (inflexible) piece of fabric, or a
pieEEedf S¥hibgduibld Qutbdredrepldstimstieatistaok intextativelat thast one of
aﬂg-p'gq;: late 120 may be formed of a rigid or a semi-rigid plastic,

sy fth tié %ﬁ

PEORAGERICTHH Lt 1ddchldsH pbhymnéridedamanshihNandis
exemplary.£ ta%démgﬁgcﬁhggnq?anch plate 120 is injection-molded.
[ tI- platé

15Alternatively, the ariti-pin 120 may be heat-formed from sheet

SI0088§UChIﬁS/-anﬁQ>@Hé:PI@x@rﬂﬁ'&i‘ﬁ@foﬂﬁrﬁ%n@@ﬂbﬁé@%@%& e “T” shaped

embodiments, the anti-pinch plate 720 may be stampe ed from a

stigengenistal br aylha,formbtidfone bumioun,ianiyReanefeIMehented
%E% , as well as various alloys and composites thereof, glass-hardened
Y

! BBRAIRSS SHtisEAoekingrindentietafBotshbwn Kifsemed 200kassiiibe first
o R T 5, B CBAbI T Lot e eisgention,
el ouAtS 30 Ca e SIS0 T 1
resinsepledvaiibinahinmdealimidectesinstheynnateoramn SeiehnsieAPition
plastics, nylon, glass or polymer fiber

when the bar | 16} has been turned such that the band 140 has been twisted and
pressure applied by the band 140. In this manner, once an appropriate amount of
pressure has been applied by the tourniquet system, the baf 110 can be held in
position by the interaction of a locking indention and a locking notch 121, 122, 123,
or 124 of the anti-pinch plate 120.

[6089]  In various exemplary embodiments, the bar 110 is formed of a rigid or a
semi-rigid plastic or polymeric material, sugh as a polymeric composite. In various
exemplary embodiments, the bar 110 is injection-molded. Alternatively, the bar 110
may be heat-formed from sﬁee‘t stock, such as, for example a polymer. In still other
exemplary embodiments, the bar 110 may be stamped or rolled from a sheet of metal
or may be formed from aluminum, titanium, and/or other metals, as well as various

alloys and composites thereof, glass-hardened polymers, polymer or fiber reinforced

metals, carbon fiber or glass fiber composites, continuous fibers in combination with
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viandies varoys combinations of the foregoing. It should also b

25reinforced plastics, thermoform and/or thermoset sheet materials,

appreciated that the anti-pinch plate 120 may be formed of, o&é@r‘ff}%%%ﬂ :’0238{}{%

or coated by multiple materials. Thus, it should be understood that the

makeialef Materalsysedodgmm yﬂ%ﬁ%@éﬂ%ﬁ&%ﬁp L%S%@é}ﬁ%é fs%sdaﬁ%gr jnjection

choice based on the desired appeara ity, and functionality o

theddihpioehrplatds] BOn{RA0 GlhyyarionsexBHp) aR: SMROHIMENtS,dNg: olass
anti-pinch plate 120 includes one or more locking notches 121, 122, 125
abbfsrlaninaen énaygorta fbetonmg asbrtiosibofanadgeind, ileankicninghs,
plate 120. The locking notches 121, 122, 123, and/or 124 provide a

S ARHS I inG BR LG EBFIRG tHEPbsFonst! laweschien. aitessRORHymer fiber
herei Ing 21,122,123, and/or 124 may comprise, for
e%%%fg%}gé%%@&’é? %ﬁ%ﬁge%ﬁp%ir {ShIBFIRSsEh |{-‘8ienéﬁa’§ﬁ§?gsﬁw ISHOUTE®

becagtfireciate d thias thedeadnanaisnesia %ela%%rée%ﬁe@%’épfhé%%m Y ray be

also include any appropriate 10notch, hole, aperture, loop, or other

efermast ehpaptansideburimgatedppingyltiplolsitgialpoTing, of theudésa 10.

In various exemplary embodiments, the locking notches 121, 122, 123,
e M%mﬁﬁg@@&&aﬁw%wmémmrami@rami@@gﬁoice

C r ing material that is attached or coupled to the anti-pinch plate
G R A B
|qobig inderionsey afd SXENSOnBid bal it A3 %r%[eé%é r@@{r&%@ any
locked into position along an appropriate edge, notch, hole, aperture, Toop;

olaptiage elaheenteobihepantispinairilatehlaOnes HRedRRIAVD0 is utilized.
[0098]As with the bar 110, the edges and contours of the anti-pinch plate

10'200MagsEBlREp et bodinantiz thabpddid agentvah e vesatsderedarinahis
[OO}QNQJEIn veﬁriou%exemplar%/ embodiments, the "T" shaped extension(s)
T S ORI A8SF SYSISRATRP B dsad IBAY TReY ke PoBgimb@such

e L TR EB SR o
yseteAlEy aafivebsdRe edia?ine bRiS et Blate 120 somewhat follows the
curvature of an extremity were the tourniquet system 100 will be used.

[0091] When the tourniquet system is in use, the orientation of the bar 110 is
altered such that the curvature of the bar 110 tends to curve the bar 110 away from
the curvature of the extremity where the bar 110 is positioned, thus allowing the bar
110 to not interfere with the limb when used and to be more easily manipulated by
the operator. Alternatively, the bar 110 may be substantially planar over its length.
{0052} In various exemplary embodiments, the bar 110 may include one or more
additional apertures to allow use of the bar 110 in conjunction with an additional bar
or other mechanism that aids the user in operating the tourniquet system 100, In
various exemplary embodiments, the bar 110 may include of provide for one or more
raised or other surface preparations, a knob, wheel, handle, or other fixed or foldable
extension that aids in the manipulation of the bar 110.

[0093]  As further illustrated, the anti-pinch plate 120 is positioned beneath the

bar 110 and acts to limit or prevent any material, such as, for example, the user’s
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25 may comprise a molded component formed so as to allow the bar 110

%18 E’a%é'fﬁlﬁ%éffbly secured to or within the anti-pinch plate 120, when the

tourniquet system 100 is not in use. [00100] The anti-pinch plat& T35 AEIz3800
includes one or more band receiving apertures 126 that are shaped so as

t capt the-b the ban 0 to. W . )
2%%%75%%52@%%%@%%@%5@%@?& i gﬁ.mrQR‘éﬂﬁm MR ETRE
apeRiteh kb elions eantinRisghdlateid 20HR.Re MANIRINES IRHEIRINE J1s
position to the band 140, particularly during use of the tourniquet system
1DGVEE0L Bitriguetrfons ekainpigrademiedinents; whesstbRtufaiguet
system 100 is 5not in use, the bar 110 may be releasably secured or

altIRLd tolhEasvtisKem PR eIt dimenesirterantiormhthEta 1 20 is formed of
exter?gii_iogra]f 111, 112,113, and 114 and the locking notches 121, 122,

155" SHESH B HATAhBRCOIETTS6. Rifs G dyeth&pathe bambiPbe

reigaRabl ioRuR IRCIRI BRI BIBSE SRRV IEIRASRN 120

r example, one or morée maléfie
sisapdesignsholk bugides. MBAQiMPISRUHONS, BaRRNIRY Aherasisning o
closure, a hook and loop fastener, such as Velcro, or any known or later
Aiedesl @digblélattachment means. 1001021 In various exemplary
nbodiments, the anti-pinch plate 120 may optionally include a stitchable

ortion 128 To"APHS (HeBHiaRABIE A BAMHetho PtHeP S apti AR islfdemed of
. i I rtion 128 may include for example, a portion of the
sl R DI A R b A
Runéuelof sheapfifineD 2t delilalitehing i
exemplar?fgmbodiments, bothtﬁends ofihe%ﬂ%lf%%%gg%yﬁ%%%éﬁeﬁ stock.
ahdigreitivelanthpamthptatepl 0. (0D enandofdhadiarth HBdsseeeredieid
2Qthe intermediate portion of the bar 110. The other end of the band 140
A% DARRRHC e PRbAKT SIS eiple AYsh A6 bel waeticechonbsite. In various
bar,110. Alternatively, the other end of the

S AU
o e A P R Lt et Do or 116

| j ned-when a free end o
i e e I A 4

dpectireslempldyads e spiediasetdBpiddPonfiRh ks, méléﬁﬁ-%lﬁ%ﬁqﬁate
band 140, such that after the band 140 is pulled a certain length, the

dperia kg semne werpkedifion seteetafmbahdr 8yibdfichindfana and
GRS dras a%%?nn,da%f/g?gtgg?imné;}g?Eg%’él?g(s)ggi%ltg%.ltl)g;sdaég?:é?nggsites
thereof, glass-hardened polymers, polymer or fiber reinforced metals, carbon fiber or
glass fiber composites, continuous fibers in combination with thermoset and
thermoplastic resins, chopped glass or carbon fibers used for injection molding
compounds, laminate glass or carbon fiber, epoxy laminates, woven glass fiber
laminates, impregnate fibers, polyester resins, epoxy resins, phenolic resins,
polyimide resins, cyanate resins, high-strength plastics, nylon, glass or polymer fiber
reinforced plastics, thermoform and/or thermoset sheet materials, and/or various
combinations of the foregoing. It should also be appreciated that the anti-pinch plate

120 may be formed of, over-molded, or coated by multiple materials. Thus, it

should be understood that the material or materials used to form the anti-pinch plate
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WO 2008/060524PCT/US2007/023800 20 effectively tightened in steps or

@%@@G@yg@r than requiring a single, long pull that may be bﬁg@%&%mmg%

capacity of the operator at the time. [§0105] The geometry of

apertures 116, 116', and/or 118 and the manipulation of the bar 110,
allowssthehamldo ie beenledia ns-direstion d ‘
pulled in another, thereby allowing %\%ggand 14@%’&%&%3 éc?}?é%%gé%gs@w
rath&wetireih iinalsiigie ] 28latively long pull, such that the band 140 may be
adjusted in confined or restricted environments. [00106]As further

ill@ﬁ%ged il FIGriouR e eotmar et kydaastso e rayiatirnplatdd 20 includes one

optional pad 130. In.varigus mplary embodiments, the optional pad _
e e R e 20 ik ssocrids et ng, erion
e :|f 4 b J i ated.belaw th
e ey S oS A Pt o
e plovidhiomisig beinesbihe andaine Ratarl 20 andibeDadyaf shown

garment, of a user. [00107] The optional pad 130 may be maintained in
ohseainy Buaherkingoraieher 18toldfetlth thd/antidginchypiatepti28), for example, 2

T L I

00198] Eigs. 4A-4E. i the application of th
T T R B PR R s SRR
usecH) @iy Epaels s LARds 20initialy Riaeed Qé%ag@@ Wholding

(not shown) and the bar 110 is released from the anti- 120 and

repositioneiisubhrthed. te tariuhd debinhietiveabdiiendars 140 andifenotches
anti-pinch plate 120. In various exemplary embodiments wherein the

ciibaldre binansier 124 avstampalng foromotthen subsiratifltfielastic or non-
i-pinch plate 120, the par 110 is repositioned such that the curvature of
S A e o S AN AU 2 SPRIAACH B donch piat

[@84.09]Once the bar 110 is repositioned, the bar 110 is twisted or turned,
as

[6097] In certain exemplary embodiments, one or more of the bar locking

indentions or *“T” extensions 111, 112, 113, and/or 114 may be locked into position
along an appropriate edge, notch, hole, aperture, loop, or other element of the anti-
pinch plate 120 (as described below).

[0098] As with the bar 110, the edges and contours of the anti-pinch plate 120
may be shaped to minimize any damage to the user or a garment,

{0099]  In various exemplary embodiments, the “T” shaped extension(s) 111,
112, 113, and/or 114 are formed so as to allow the bar 110 to be releasably secured
to or within the anti-pinch plate 120, via the locking notch 121, 122, 123, and 124,
when the tourniquet system 100 is not in use. Alternatively, the anti-pinch plate 120
may comprise a molded component formed so as to allow the bar 110 to be
releasably secured to or within the anti-pinch plate 120, when the tourniguet system
100 is not in use.

{00100} The anti-pinch plate 120 also includes one or more band receiving

apertures 126 that are shaped so as to accept the band 140 and allow the band 140 to
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illustrated in Fig. 4C. As the bar 110 is twisted or turned, the slack of the

%?6990 8;L400i_s taken up and the band 140 is tightened around the extremity
0 Ereifefdssure. As the bar 110 continues to be twisted, addifidiap2007/023860

pressure is created by the band 140.5w0

T e e e S S e B0 o be

or Fig. 4E, When an appropri ount of pressure

reashesinadiaroskingingdentionqs thnerensionillil i 1g, 13, or

may be held in position by a locking notch 12?, 122, 1%3, or 124 ofoétlﬁtéﬂe

atghpimkepiastet200610011111f it is desired that the pressure be

released, the bar locking indention or "T" extension 111, 112, 113, or 114
18 Linideresitens e ibekiag boibterey, w2, d23pom fdkt syetethaoo is

the tourniguet sys 100 can be reversed or. removed altogether,
SR R i 5o o (o et gih plt
1226 1% : in he bar, ing,indenti rT :
extge@ nﬁ%hﬁg}%@%%#%@é%g%toﬁ%?%% 2 ogi?g1 el:lt?wcﬂaﬁg P }o{g’ig?éo &g@n%ﬁﬁwlo cking

heleclaperRire D01 NiaathErelEmRHL Heapipnctd Plaled2fvely, the bar
[001131If a second end portion 144 of the band 140 is free to be puilled,

stiéh it bxedsesaldrisastnng bunithtial toahbentalenchp the e pngrefoasable

the bﬁnd 140 ma%ﬁge 15pulled (either before or after the bar 110 is

réPOSIIohBG;"sh tHEE AB1E4PA P ERi g Ao I e realedemala sramrelsese

takenup fefore the %% IS twisted tp tighten the band 140, In this
manner, fewer tW?stezs of t %ég’b%}r By G hPe Recs: %%i&gf(ﬁ" TREBARPeEGHE loor
tigitenad serranie e, NAGaSSRRY AAUALS RIRTSHE Telz%?%%é‘l%mchment
various exemplary embodiments, the bar 110 includes a hinged bar
2Zues@énsion that can be extended at one end of the bar 110 to provide
additional leverage when utilizing the tourniquet system.
[00102]  In various exemplary embodiments, the anti-pinch plate 120 may
optionally include a stitchable portion 128 to aid in the stitchable attachment of the
anti-pinch plate 120. The stitchable portion 128 may include for example, a portion
| of the anti-pinch plate 120 having a reduced thickness, so as to allow easier puncture
of the antimpinch plate 120 for stitching,
{00103}  In various exemplary embodiments, both ends of the band 140 extend
through or around the anti-pinch plate 120. One end of the band 140 is secured to
the intermediate portion of the bar 110. The other end of the band 140 may, in
various exemplary embodiments, also be secured to the intermediate portion of the
bar 110. Alternatively, the other end of the band 140 may be passed through certain
apertures 116, 116°, and/or 118 of the bar 110 such that the band 140 can be
tightened when a free end of the band 140 is pulled.
[00104] Depending on the geometry of the apertures employed, the apertures 116,
116°, and/or 118 may secure the band 140, such that after the band 140 is puiled a
certain length, the aperture(s) secure the band 140 so that the band 140 is held in |

place and can be grasped and pulled again. Thereby, allowing the band 140 to be
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[00115] Fig. 5 shows a perspective view of a second exemplary

e hRginnent of a tourniquet system according to this invention, As,
illustrated in Fig. 5, the tourniquet sysfem 200 includes an anti-%ﬁéﬂsﬁpgg 023880
220 and a band 240. 25[00116]It should be understood that each of these

e @@@%@ﬁ&%@%ﬂ&%ﬂé& }gﬁmﬁ@é@gﬁ%‘f@ E%!?L%g?% Opat

and the band 140, as described above with reference urnig

systshirel 080 G2 0aRE 6062 GIA4B2Q0FHO 23890 22 1001171

However, as shown in Fig. 5, the band 240 comprises a band that has
beBhlbihed Thsarometumiibo apcames 2406, Nddjtiomidly | #8xintelral bar

110 is replaced with a separate, attached, or unattached, bar 210. [00118]
Duri‘ﬁ‘é}"&saé‘% %&%%ih&%ﬂé fhobe, HhE i Ribsdspstenimeotion and the
iNg} : ' d the bar 210.is posjtioned between.
ihe band 250 S A B S0 7 W Hi o e o
pesitianesththenaar 2 Qiigs wisthd asijuenadhsuch hatihesiack of he hand.

240 is taken up and the band 240 is tightened around the extremity to
crshitstpidssrdingd eedstrddecontinmesita be twisted, additional

1 ure is created by the band 240. [00120] When an appropriate
aﬁ%ﬁ@of préduithendlirated dmitisid réiaunitechaysean gy bid

[ 1[0) ockin ch 221, 222, 223, or 224 or, an appropriate
O D 5% th ey Y AE R, et st pad
2200 hehe pis§ia ' ggg@é I s the lacking ba

210, is tg 15 be lﬁigd, the ﬁlga%%ag)g t%e loc %ﬁ%&%%%%ﬁ%’aﬁfﬁ%@g;e,
2eeoprenehdfatteirettdotht aptitealqrid G Moithesed el 8442 336 Yindf It 120

be capable of holding the bar in position. For example, one or more of the
| H‘% 4 D) sp3 topmowide an additiforah lavebok cpshivasiorbetween the

indention, notch, or other overall shape capable of holding the bar in
ﬁ%gé%lti%lﬁlp E@%&?ﬁlﬂﬁ@ﬁggﬂé’d%ﬁfﬁ@ﬁ@%&@%e released, the bar

2 oay beryp mf?ﬁ%gg gagf%lgrggﬁﬁgirzlé&&nzZf%cgé%b%gﬁ%%%g or

that the tourniquet syst e reverse

(000} Fighb hbyinch pRsaPERtvVa Hawarha fhir exemplpL: emqdip %@t

of a tourniquet system according to this invention. As illustrated in Fig:
thttainiduanolBtysteesiBon ydkalftdmi Bioraatanifpinetpiaies2Bow the

abnd .b nd 340. [00123]It should be understood tha’g the bar 310 and the
anat?-%%@nt?)%%s é@‘b‘é}&ﬁﬁﬁd #§-and operates similarly to the bar 210
%ﬁugf#;(% Ztng';%; %%.g%%ﬁitzlszt(r)atg%h%ea%%qg%go%bgfy g’lt\?’v égle{ne;;%?ynt%%é%éggt system
100. Asillustrated in Figs. 4A-4C, when in use, the tourmaquet system 100 is
initially placed around an extremity (not shown) and the bar 110 is released from the
anti-pinch plate 120 and repositioned such that the band 140 is between the bar 1 10
and the anti-pinch plate 120. In various exemplary embodiments wherein the
curvature of the bar 110 substantially follows the curvature of the anti-pinch plate
120, the bar 110 is repositioned such that the curvature of the bar 110 is opposite the
curvature of the anti-pinch plate 120.

[00109]  Once the bar 110 is repositioned, the bar 110 is twisted or turned, as
illustrated in Fig. 4C. Asthe bar 110 is twisted or turned, the slack of the band 140

is taken up and the band 140 is tightened around the extremity to create pressure. As

the bar 110 continues to be twisted, additional pressure 15 created by the band 140.
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WO 20(8/060524PCT/US2007/023800 23 [00124] However, as shown in
“l,:égzg {a band 340 comprises a band that has a first end that is joined to

a bué}éeg%%nand a second end that merely looped through thehékfg%afz3s00
so that it is free to be pulled so that excess slack of the band 340 may be

e e S e TR goone oF

end of the band 340 may Initi e puffedSo't

apeyniefiexsesstaiackin hadand, 340 srrhe fakem LR &ﬁf?feegﬁ&%%r 111
ghten the

310 is twisted (as described above, with reference to Fig. 5) to ti

bdrd,340. it thid manbehdevieptsitts of thébaing HyRELINACeSSaNY f0b; 124 of
the band 340 to be tightened to create the necessary amount of
topfelimnfioaist] Fi8. 7 shows a perspective view of a fourth exemplary

e ipentof a tourniquet system accaqrding to this invention. As

n@ﬁ?% d iniﬁé%%’@ “éegggﬁ%i &fﬁwﬁﬁﬁ?% fefidbe baplacking igdention or
artrpie plst b . It should.be understoo

that the bar 41%‘?;1%% %%qfr%fi?gi] gg%%%fé%%%%‘%%ﬁ%&%%ﬁ? ?8% mmg 121,
opéiatels similadystathehahiRansier 3R anththe: AR RIte-220ved

and/or 320, as described above with reference to the tourniquet systems
e 300. f00128] However, as shown in Fig.7, the band 1400

2
c ises g first, or primary, band 1402 and a second, or secondary,
ol 140a. 1

HFETHH ST SERPRERCDEL s lnekiapuntdhes é&grﬁ 22,123,

ofhenrats rtlogations 445, such that a tunnel segment 443 is
formed bg%%?eﬂﬁgﬁgegﬁgﬁgréaﬁz(ﬁ% T%E%gﬁg%é’ rse%%ﬁﬁwlﬁﬁﬁaai’ﬁlﬂ%ked
bitweenieashlsasue oo Hb Eashotihe %4!2;%&& ents)

formed substantially perpendiculdfri%o’ a longitudin direcfielc?r?%’f%tﬁg%%rne ement
190t e FoO1Ra ek, Hifting use of the tourniquet system 400, the bar 410

m@ be placed 25within a tunnel segment of the band 1400 before the bar
MG HyisiHep gesencsend sartiboveiofihptemdtBan & dethe POOEA0Mth that

shoul b nd?e):rs that the band 41Q may either be formed of a
B S B AR el b FRSgGD bR ey be
SYSHR 2R ARGV BB 61 LIRSS 4% u5Kle, 350 and
F eecond arn & &dréBS&'t?cJRe'&? 50 ?hat alfl(feast a certain
amount of excess slack can be taken up before the bar 110 is twisted to tighten the
band 140. In this manner, fewer twists of the bar 110 are necessary for the band 140
to be tightened to create the necessary amount of pressure.
[06114]  In various exemplary embodiments, the bar 110 includes a hinged bar

extension that can be extended at one end of the bar 110 to provide additional
leverage when utilizing the tourniquet system. |

[00115] Fig. 5 shows a perspective view of a second exemplary embodiment of a
tourniquet system according to this invention. As illustrated in Fig. 5, the tourniquet
system 200 includes an anti-pinch plate 220 and a band 240. |

[00116] It should be understood that each of these elements corresponds to and

operates similarly to the anti-pinch plate 120 and the band 140, as described above

with reference to the tourniquet system 100,
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WO 2008/060524PCT/US2007/023800 24 merely looped through the
o that it is free to be pulled (as discussed above, wj

“%Jt?ﬁgrﬁ(?l%% system 300). [00131] Figs. 8A-8D illustrate the a?&%%gﬁ 23800
a fifth exemplary embodiment of a tourniquet system according to this
intdndoh. Audlusteates sRobigsn84g8E (Haaalith fxempiansembodiment. .
of the tourniquet system includes at least some of a bar 110, an anti-pinch
plgensgticdrid fivandadinjoa 82]d ndhouid diei cndsrsteothtbertha e is
110 and the band 140 correspond to and operate similarly to the bar 110
aFPIFEh IR 1aerHaacaitsmhsd, b ovetiorherboreREd. to the tourniquet
sg@ﬁlig 00 Alternativ%l the bar 100 and the hand 140 10may _
corresp nd%u%?%%%erg S SHTERPRF R 290, Bedovriaerksisismiac is
bapd , Aeseh ith reference to,tourniguet
systems %@@é§gﬁﬂ§§}g§4oo. {%%3 %é%gﬁ,laéiﬁﬁ%ﬁb&?gg& %L{ﬁ@ band
8248 @ndhkeamtitpiimeh plaies 420, 220, 320, and 420 (as illustrated in
reference to tourniquet systems 100, 200, 300, and/or 400, 15
rdSPEEIN el raetheMace thistnasitiantdpihe h g 2530w Beethermared theh that

function,of the locking, notches 121, 122, 123, or 124 of the anti-pinch
oV B3 O A 1L kb POAG 440 i b 920,
apgie i i | bilizi ds 521.and 522, .

L S TR 1P e e oy

2frenmprisereafabbg thabigal material, synthetic material, rubber,
rubberized, or other flexible material, such as, for example, neoprene. The

WAt pléhercB0apoviteealevehobtyshioning betweserthe barehdibd, the
t%%band 140, and the body, or garment, of a user. [00135] The
AP-phYRas A skbinRgsisiomar R daskinnasriiva [p82Rick By @24 or an

el ' t f t that allow the band 140 t
RO e Gt v 0k B3Eg038) i s ffpgt et aod-aingh lc
P e SRRUISE plUHED o0l BIOUIRIE e AU A0ERRRE 0TI s o

stabilizing cords 521 and 522 may be secured at one or more poin

Provite, dimekape teffthappikia @horsesing thebar 1 0 amdessliBeditered to
allow the locking notches 221, 222, 223, or 224 to be capable of holding the bar in

position. For example, one or more of the locking notches 221, 222, 223, or 224

- may form a hook, protrusion, indention, notch, or other overall shape capable of
holding the bar in position.
00121}  Ifit is desired that the pressure be released, the bar 210 may be uniocked
from the locking notch 221, 222, 223, or 224, such that the tourniquet system 200
can be reversed or removed altogether,
[00122] Fig. 6 shows a perspective view of a third exemplary embodiment of a
tourniquet system according to this invention. As illustrated in Fig. 6, the tourniquet
system 300 includes a bar 310, an anti-pinch plate 320, and a band 340.
{00123] It should be understood that the bar 310 and the anti-pinch plate 320
correspond to and operates similarly to the bar 210 and the anti-pinch plate 220, as

described above with reference to the tourniquet system 200,
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watahilizingscords 521 and 522 may comprise, for example, SSOlg&tpqsg%r 07/023800
any other substantially elastic or nonglastic cord or banding material. ?

_should be appreciat_ed that the stabilizing cords 521 and 522 may also
inglogesany BRRSREIE MBIEH 1 .éeﬁétyéﬁd'9$@c&%%£ﬁg%@ %'8%%%%at has a

capable of securing, 5trapping, or Rolding a portion of the bar 11

[0DE:87ddIthwaigomekempiark krBbodinenissdhe ¢d shepesdexBpsianiShugh
111, 112,113, and/or 114 of the bar 110 are formed so as to allow the

bl lie i fer tisaityssEen tedeptilsdmithi chasisitel 580p fthdbend 340 may
irgera tion of the "T" shaped extension(s) and the stabilizing cords 521

an F Wien the tourniquet system is not 10in use. Alternatively, the

epipAash plleS30 M comRloe s addional coppaent ormed s0 35,

to allow the bar 110 to*be releasa %1 Uréd t6 or withih the &

PEate 230 WhEy the SaHER Y Sl YR RIS BIEIMUSE, IR0 BEIAS NS in the
illustrated in Figs. 8A-8C, when in use, the band 140 of the tourniquet

sYsteri48 initiditytgiteceg heburdlarbext Bty hovdasaittthebas, 1o,
15is released from the anti-pinch plate 530 and repositioned such that the

UG 18 Betwadn Hebiathe bradd e Bnthisimanpiatésso twisimadis bar
| bodiments wherein t ture of the bay 110
Gt bR T e Py

is;feRagitioned such that the curvature of the bar 110 is opposite the
curvature: of the anti-pinch plate 530. 20[00139]Once the bar 110 is

régisitpnedi ghe handLOpsripistng Ofdnraes fas il esEaed N FiBoltnds of a
the bar 110 is twisted or turned, the slack of the band 140 is taken up and
tUBHACL apigrightendidgioting iineatiore ity ittustasdé prEgsUrethA sdiniquet
bar 11(1%) g{iﬁle to gie twisted, additional gﬂr}%ssure is created by the

ARG %F 2657%5 ALiSH 288 RERIPEDL IR E? e preprhidUnount

pressuUreial ity i che a{)gc{ lo &%n indenti%g r'T

e T4 S B EEGp SR B e E A5 W werin sl
Interegsing vithnatdsastans:of e aiahlieine coa RS ANShAR S inch
anti-pinch plate 530. WO 2008/060524PCMJS20071023800 26

plate 220 and/or 320, as described above with reference to the tourniquet systems
200 and/or 300,

[00128] However, as shown in Fig.7, the band 1400 comprises a first, or primary,
band 1402 and a second, or secondary, band 1404. The primary and secondary
bands are secured to each other at spaced apart locations 445, such that a tunnel
segment 443 is formed between the primary band 1402 and the secondary band 1404
between each secured location 445, Each of the tunnel segments is formed
substantially perpendicular to a longitudinal direction of the band 1400.

{00129}  Thus, during use of the tourniquet system 400, the bar 410 may be placed
within a tunnel segment of the band 1400 before the bar 410 is twisted {as described
above) to tighten the band 1400.

[00130] It should also be understood that the band 410 may either be formed of a

joined, continucus band (as discussed above, with respect to tourniquet system 200}

or a band having a first end that is joined to a buckle 350 and a second end that
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[001411If it is desired that the pressure be released, the bar locking

wodendapers T" extension 111, 112, 113, or 114 may be unlocked-fro9q-053000
the stabilizing cord 521 and/or 522, sych that the tourniquet system can

be reversed or removed altogether. [00142] Fig. 9 shows a front view of

amexsyiaidebogitent afidtosongelgsystem h0R HeRmorated inio. 4

a pair of pants 1100, according to this invention. It should be appreciated
thidiothe prathtesae0tarewerelt forsexed iiliary purposes and the pants

1ﬁ§ould be of other tgﬁges. It should be appreciated that while the
il (o fiels) Sy wedbeigprlicsvuia fdthsyseamlanostiediment of

taurni stem 100 as.incorporated into the pants 1100 may utilize any

o P A G TPt By ST 38 DA 5C) he
1507 iguat ' is i ion.. [00143]
T ey e P el b b

intétn altentivpirodt Syst€s(E, edchbaading®an associated access aperture
formed in the pants 1100. In various exemplary, nonlimiting embodiments,

tH8Ycdss Hpsdpuibhe usimviensttor dbnbenlbd bpditapatb 540 t&Fespond to
1157, or 1157' th%ttlgacts to protect the tourniquet system during times of
[

R AR PRI A S HBl AR APS 78840 e pisbsnaphabaowith
HOWSLOWSH PGSR PRGN TIREL yse I efiied, TOpRd4] ohquld, |

be appreciated that the number and’ placement

tonapiciespysiemLepstiapsinitAoSiomeBaice hases upandng Jssiadand

20appearance and/or functionality of the pants 1100. It should also be

ubtlbré S il thedtapshmbytrepesithtraftydypeotaealable spgéals 200, 300,

resealable access aperture, such as, for example, the zippered access
BRRé%557 as illustrated in Fig. 12. 100145] In various exemplary

ime each of the flaps is releasahly secured to the pants 1100
e AR ARGTO0D FiStorsp Bt bR b S Aledd 320,
Sl | It | ts, flaps
L e e 0 20 6 98 400,

iméapaati telyioe edptyste it 80 ant 06k aledosaied pramaie AR RRFion of
portion of the leg portion of the pants 1100 and flaps 1157 and 1157' are
|RateekirpROlBEIHA toli?Ridis: banas efithentiepivd plate 120 (or the similar

%89(%’%6 ggt% ES%H es 3%1(%9-;7):{1?0 3;831(2}.?@5 220, 320, and/or 420} is essentially replaced
by stabilizing cords 521 and 522.

[00134] In various exemplary embodiments, the anti-pinch plate 530 may
comprise a fabric, natural material, synthetic material, rubber, rubberized, or other
flexible material, such as, for example, neoprene. The anti-pinch plate 530 provides
a level of cushioning between the bar 110, the band 140, and the body, or garment,
of a user.

{00135]  The anti-pinch plate 530 may be maintained in relative position by the
frictional interaction of apertures that allow the band 140 to pass through the antj-
pinch plate 530.

[00136] The stabilizing cords 521 and 522 are secured to, through, or proximate
the anti-pinch plate 530, The stabilizing cords 521 and 522 may be secured at one or

more points and provide a means for trapping or securing the bar 110, as described
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27 internal tourniquet systems associated with flaps 1157 and 1157' are

v@g@ﬁ %gﬁ'mate a lower portion of the leg portion of the pants 1100.
]0 n'various other exemplary, ngnlimiting embodiments, fapepigg/e2ssto

and 1155’ are located such that the toarniquet bands 140 of the internal
toymiguetSRYIeMS A0 AN, 100, rs contsrackproximate the inguinal
crease and flaps 1157 and 115753%8%%5%&%&%:&6@}1 %ﬁ% %’g}tﬂorbsr%%%e?xmnple’

b&sds:d40 af dhe daieraabiammigyel systemmasseaiiedits flaRs L8 era. 1t
and 1157' are centered proximate the tibial tuberosity. [00148]In still other

exbovbichy anpriisitidgientbodinelitin flepsld $35 ands2 25k ORteiletadedny

such that the tourniquet bands 140 of the internal tourniquet systems 100

aABPIPEF Al rheodp ampsiim inary arothentlvaesicarsticol b inpgnal
crease and flaps.1157 and 1157 are lgcated such that the tourniquet
bté?r%gl %5’00%%1 f%%ﬁ%gr%%%t%ﬁ?ﬂf?{gﬁﬁggms associated with flaps 1157

4 i imeters distal to the tibjal
ey, e e e A So ) 11

flapa, 1135 audebl 155 faherbise a6 leashaRarionabamainiroske! of 1hee
pants 1100. Thus, to access the tourniquet system 100 or 100', a portion

oftlsasHiinspoikat sherra s 1Be:is Yol vas b fromattim maithoo Ty’ ohaped
the tpants g. Qg%élr(])t‘heas _iccess. 1001501As illustrated in Fig. 9, the _
totn e éji/ S B PES Al G20 alHER BRI Qe hayRan is not
oftuanelsf ' s 1100, In thi nner, at.least rtion of
e e
sochbatibiawnic el Gysom B Bantanebin.aidasRAIGALIOR "slaliNGin
to the pants 1100 and/or the body of the user. Additionally, the fabric of
thbepatitp T @ la)i be aheedhs ofipropedtingttine integisyuef.the band 140
positioning the band 140 25within the garment. [00151] The band 140
Ali58Ise hrduhemitinsaaiemhis Fus03A-RS stitabre ysaihebandtimdpf the

el SR T sl Lol eres
fr{%]aéerlﬁkéﬁ fmehaai Ba Pt 3RHAh RS SRR A SHR RIS EE DIl 40 15
between the bar 110 and the anti-pinch plate 530. In various exemplary
embodiments wherein the curvature of the bar 110 substantially follows the
curvature of the anti-pinch plate 530, the bar 110 is repositioned such that the
curvature of the bar 110 is opposite the curvature of the anti-pinch plate 530.
[60139]  Once the bar 110 is repositioned, the bar 110 is twisted or turned, as
illustrated in Fig. 8C. As the bar 110 is twisted or turned, the slack of the band 140
is taken up and the band 140 is tightened around the extremity to create pressure. As
the bar 110 continues to be twisted, additional pressure is created by the band 140,
{00140}  As illustrated in Fig. 8D, when an appropriate amount of pressure o the
extremity is reached, a bar locking indention or “I” extension 111,112, 113,0r 114
of the bar 110 may be held in position by interaction with at least one of the

stabilizing cords 521 and 522 of the anti-pinch plate 530.
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WO 2008/060524PCT/US2007/023800 28 surface of the pants 1100 or

woaydeadetmed around only a portion of the circumference of t%m%ﬂ 1023860

surface of the pants 1100. [00152f Inyarious exemplary embodiments, the
band 140 is located within the channel or tunnel in such a manner that the
syoieics pf theibantb$AQ i adias el Bopiinaliceablyimpedead, t?%fﬁl;éﬁﬁon or
interaction of the surface of the band 140 and the pants 1100 such that
whEnexiengiamiduet i9tighlened drtonsensaiotiedanc: A0 inklativebsrd 521
free to n'%@r/]e within the channel or tunnel. [00153] In various exemplary

e ASEinreniioh ahthe e EE SaBTOERdaKtasadPplateon20 ABA:ther.
4 he anti-pinch plate 530) may be attached or coupled to toan
e@ﬁ%?gor iﬁ%g‘r%ﬁ %‘ﬁllgo t*%?%ﬁ%%%@ﬁff@@mﬂ%%ﬁm Sibed srigyrpiuet
agaehad op GoupiRs t [ I7pIN te is attached or
coupled to the pants&% ﬁo%%%%%ﬁa% yfésﬁésg?t’ gg?ﬁé%g%iot esazgﬁ?giﬁ%% It

piite: iy bepattasfeddinr deuplaithe paais AkDey(BRSAENUSIFBIRL BN the

Fig. 10, during use of an exemplary embodiment of a 15tourniquet system

ik dIIG 4aRI belehathgoiizns. 1 E5baol & pmapot pristes] 100y Hile flagllnsirated
1éL57 is separated.from.the main body of the pants 1100 and lifted to allow
aé}é%%%%%acﬂﬁ%ﬂt%%a?ﬁ%ﬁ%ﬁ@%@ﬂt@ﬁﬁé@@té@@a@%mm@@wm 100 as

' ' ' t 0 pay be applied and/o
i e LT T
i £ positi ithi f i :

s 80 oo gl A o B, RN s

1ip@ensemprises a full-sleeved, button-down shirt 1200. It should be
aﬁ#preciated that the shirt 1200 is merely for exemplary purposes and the
s

W43bo duitiusEyedindrig fsheprisaiflemsionitiv 200:deapur embedded

C ] short sleeve . ,
AR %o%mlquet systemns, each having an associated access aperture formed in the

pants 1100. In various exemplary, nonlimiting embodiments, the access aperfure is
covered or concealed by a flap 1155, 11557, 1157, or 1157 that acts to protect the
tourniquet system during times of non-use and maintain a smooth appearance to the
pants 1100, while allowing quick access when tourniquet use is required.

100144] It should be appreciatc& that the number and placement of embedded
internal tourniquet systems and flaps is a design choice based upon the desired
appearance and/or functionality of the pants 1100. It should also be understood that
the flaps may represent any type of sealable and/or resealable access aperture, such
as, for example, the zippered access aperture 1257, as illustrated in Fig. 12.

[00145]  In various exemplary embodiments, each of the flaps is releasably
secured to the pants 1100 by, for example, hook and loop fasters or other suitable
quick release connectors.

[06146]  In various exemplary, nonlimiting embodiments, flaps 1155 and 1155
are located such that the tourniquet bands 140 of the internal tourniquet systems 100
and 100° are located proximate an upper portion of the leg portion of the pants 1100

agd flaps 1157 and 1157° are located such that the tourniquet bands 140 of the
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25shirt that only includes upper flap 1250 and a single embedded
] _system in each arm portion of the short sleeve shirt.
‘%%Lg%&sﬁ >ﬁlustrated in Fig. 12, flap 1250 is located such thatthd/US2007/023800
tourniquet band 140 of the tourniquet system 100 is positioned proximate

ARPRET BEHIRRAREAMAGH 1114290,80q Zippered access
aperture 1257ﬁlj§locg%ted such ﬁg@%&%ﬁ%ﬁ%@@ﬁ&? %@go%%ﬁ% 29
thetotkientosierlisiet fatida d4MeTdhednier el taumIguatisystem associated
with zippered access aperture 1257 is located proximate a lower portion of
thi8 @i porilioHagiotreoshirt k20 {00 Io7] in iviatiamsbothiareexe TIBKIYI 55 and
ngnlimitinglembodiments, flap 1250 is 5located such that the tourniquet

b

hoe PAEDieaied ek SR gEassshends 160 of fenteidabtoximaien

le ror, ition of the hicep and zippered. access aperture 1257
B, S b B AoPop e s ot laged 157 and
SYSIETNar$50AISELW ML Z IR LEFLRARE B3 ARSI | red
proximate the position of the forearm. 10[001581I%f]stﬁgé%%égﬁgé%%ﬂ?ﬁ
neyitemitiragsenittod iwientiflapt 322049 ISrated seelrthphHe AuEIgIgH a1
bands 140 of the internal tourniquet systems 100 and 100' are centered
a%ﬁﬁﬁ&tely two centimeters from a center of the bicep and zippered

t 7is| d that the t iquet bands 140 of the
L N AL PR O Rote Ciap b and 1155
1 i i timeters below the elbow of the
e P B R it 100

embadinerdsetherambeedoshiedniayekaisiens afdae G180 RIAMPANS s
1100 and shirt 1200 are positioned proximate potential points for applying

praddiaes tbl fifeehdhiny bexyl coaverhaiiles dingoasilliiay dtedin Hig ke

the nugber and placement of tourniquet 20systems is a design choice

pRLEBA SR CeuTema gpresiairdo dRoPRUN b Mty 167 trepeantcatelr
g@ﬁgﬂﬂ%gyﬂgﬁt}&&eﬂ{%é liqu xts tsa){%get%sh rxea I|rt1uc'[())er Oosgta}}fad or embedded.

[60149]  In various exemplary, nonlimiting embodiments, flaps 1155 and 1155’

comprise at least a portion of a main pocket of the pants 1100. Thus, to access the
tourniquet system 100 or 100°, a portion of the main pockets of the pants 1100 is
released from the main body of the pants 1100 for £asy access.
{00150}  As illustrated in Fig. 9, the tourniquet system band 140 is positioned or
attached within a channel or tunnel formed in the pants 1100. In fhis manner, at
least a portion of the band 140 is secured proximate an inner surface of the pants
1100 such that the tourniquet system is maintained in a desired location relative to
the pants 1100 and/or the body of the user. Additionally, the fabric of the pants 1100
may be a means of protecting the integrity of the band 140 positioning the band 140
within the garment.

' {66151]  The band 140 may be secured within the pants 1100 in any suitable
manner that may include sewing, adhering, or molding such that a channel, tunnel,
or series of loops is formed that is slightly larger than the band 140, The formed

channel or tunnel may be formed around the entire circumference of the inner
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[00160] Fig. 13 shows a perspective view of a sixth exemplary

vRINegiment of certain components of a tourniquet system accﬁéqj}ﬁ%}e?smmsoe

this invention. As illustrated 25 in Fig,gl3, the sixth exemplary
embodiment of the tourniquet system includes at least some of a bar 610

ag&ﬁi@@@ﬂm@lﬂ@@apm%)%%ﬁ% %ﬂmiéﬁ%%ﬁb?ﬁm%'% g
shaped extensions 611, 612, 613, and 614 at each of the first end and the

segohténdaespdutively; anthapefitres6i6] BILG', and 618. The
anti-pinch plate 620 WO 20081060524PCT1U520071023800 30

coiiindts 1S rwiPHD e BR B 2RItEZBNeRts the dnndot 4Adsddsated within the
8%ptionally include a stitchable portion

regeiving apertures 626, and ma > por
58 D11 P EhBL Uk THAEPEAS5cs HGF AR R AR B b Bori b
e enbiael Rigie Al Doy cRiLesaRN R AN aRerale SO 0 ) ke

bar 110 and the band 1 escri a erence to

toustic B3 (Yt RM H0Ph EOME¥HRIgy P i%’%ﬁ%t%@d@f’l@!%%é&?ﬁfé%%ﬁ‘ﬁo is

the locking notches 621, 622, 623, and/or 624 may comprise a cord or
otflsfizghststialiyelasticton Hencbtastit edrdoelbanding material that is

attac or coupled to the anti-pinch plate 620. [00162] Alternatively, the
b&@f%%?andﬂﬁ@b%ﬁoei%ﬁm EOHesHEshe s parireh simlARIyoottihent -

dhe
b 19..0r, 510 and/or the anti-pinc te or pad 220, 320, 420,
Peh e B AN e B6h Bl e dheeihcn ptspta o
o | ‘ hich is similar
in fu)énction anz operga ig?rfléo% %%ﬁgﬁﬁgm;t@é%@i%%ﬂ; ;lgg%l gl%r%lse.

Iatteniodoesemddspenthacinentsdban-pipiiel olaieds bHlizagdl to the
may be may be utilized in conjunction with one or more stabilizing cords,

ARagissEHEL Adbsanatinly.ragta isstionstabiliziniepinth o4t e BB2 attached or

[ %{@f%] oweye shown in Fig. 13, the anti-pinch plate 620 is formed
sgu% t g?eapgg}é 2§§t shown) may be oriented in a manner perpendicular

‘oo tenptudpal sl INEALO ARG 870, OHONAN S RL A Sh e

n
is formed such that a band may also be orien

rmniueespetan dnbariorauanais dingl @isabine1881 G AL ARVFERhID 1, the
manner, the sixth exemplary embodiment of the tourniquet system may be
Hitpdd iA nssnesatohromedhe theitbodmdétbnperss e Uminddifen cowlich
the bar};&j)iﬁto be placed is insufficient to accommodate the other

r

SREMPISR 2 SABBRRBItEBA e dviaERasyR tmiomonianairaptsnio is
%&Qﬁ&’é&;‘% R)flﬁ?quet system 100 may be applied and/or released as described

herein.

{00155]  Fig. 12 shows the tourniquet system 100 positioned or attached within a
channel or turmel formed in a shirt 1200, according to this invention. As illustrated
in Fig. 12, the shirt 1200 comprises a full-sleeved, button-down shirt 1200, It should
be appreciated that the shirt 1200 is merely for exemplary purposes and the shirt
1200 could be of other types. For example, a shirt 1200 may comprise a short sleeve
shirt that only includes upper flap 1250 and a single embedded toumiqﬁet system in
each arm portion'of the short sleeve shirt.

{06156} 'As illustrated in Fig. 12, flap 1250 is located such that the tourniguet
band 140 of the tourniquet system 100 is positioned proximate an upper portion of

the arm portion of the shirt 1200 and zippered access aperture 1257 is located such
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tourniquet system may be utilized proximate an area such as a wrist or
cwcumference of the limb may be relatively small. 00166% Fig.
@%ﬁ%@f? a§ perspective view of yet a%)ther embodiment of the folrmiaLE é{?{mg&m
system of the current invention. As illustrated in Fig. 14, the anti-pinch

WO 2H030R0R2ARGTILISBN0TI023800,31 plaie, 1430 i formed sueh (o

the band 1440 is arranged so that a left end portion of the Band -
paiseddheeueh apatiee 1926 w&é}é@? FihRdRRE! RUFRGR AN MR m
1440 is adjacent to the inner surface of the anti-pinch plate 1430. The left
ehdrponiohtiet shisto9.1440 is then passed through aperture 1427 such
that the inner 5surface of the left end portlon of the band 1440 of the band

is!&8addnt {8 HaWRitR ST RETRRE S URalEdiEeHRRdiTeas pReRiIMAe is
he ban 0 ex eban 1440 i

tsré%c‘%%ﬁe ? Fﬂ’i ﬁ)@;re??ﬁﬁdﬁ%% él‘?%éf tﬁ o §88ﬁ%%3?%¥5%aw 100 is

4ZhdslopragthRiemate dredsiiepd nodign,e ﬁ@gég)%yg},ﬁfﬁgggﬁ %%

the anti-pinch plate 1430 is secured, via the intera

anpetheapeiiliehdated ot haPhchoanldesyidace af HrenRanttddf urniquet
adjacent to the point where the tourniquet is secured to itself in area 1474
cEIERIS %?%%?F@%W&h@ﬂﬁ@@mwwa Aper sl S 147 eefonid asoainuak the

oszg E r(]},e%) Along the inner surface of the band 1440, proximate
ttie Hght & P& Band 1440, lies the matchlng end of the temporary

SERIEAY Means 446, éy&aﬁﬁg 8 1ghkedae g%‘&ﬁgﬂr Ig‘g@%g) it “i'oqcamd

aperture 1426 in a manner efore pas roug

thadpand: 1O thei Quisk siaage of the mal%a%qaét%%faﬁg 8 iprefoo-
surface of the anti-pinch plate 1430 and after passing through the inner
sarfgeatofathemghtistiye pivwoeband dd4drovedapstthe fempocapyand zippered
securing means 1476 such that the temporary securing means 1476 may
b@ﬁ%ﬁﬁ&?&fﬁgﬁtéﬁ’é&@@t%@é*ébﬂlaha?@foz@%qgétba@dhé%@maﬁemai

sysiem a de |red 100168 . 15 sho saperspectlv ilew of yet
a%r/(i%l eF embodimient of e qe&:[o ﬂﬁg? ?8%58%%& |ﬁ§/§ﬁ’ﬁ@ﬁe%s

" @s&ﬁ@ld&l@'%&%aﬁ%@é@b%w 1RALBRA 5 e gofiRinch plate 1530

that the inner surface of the left end portion of the band 1540 is
pﬁ&é@}oveﬁt theddte: sudtacead the: antlipinchkdataie exemplary embodiments,

the embedded tourniquet systems of the exemplary pants 1100 and shirt 1200 are
positioned proximate potential points for applying pressure to the human bedy to
control bleeding, as illustrated in Fig. 11, the number and placement of tourniquet
systems is a design choice based upon the desired appearance and/or functionality of
the particular garment in which the tourniquet systems are incorporated or
embedded.

[60160] Fig. 13 shows a perspective view of a sixth exemplary embodiment of
certain components of a tourniquet system according to this invention. As illustrated
in Fig. 13, the sixth exemplary embodiment of the tourniquet system includes at least
some of a bar 610 and an anti-pinch plate 620. The bar 610 comprises substantially
“T” shaped extensions 611, 612, 613, and 614 at each of the first end and the second
end, respectively, and apertures 616, 616°, and 618. The anti-pinch plate 620
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251530. The left end portion of the band 1540 is then passed through

wapgitipes2 7 in a manner such that the inner surface of the left-eRe 007023800

portion of the band 1540 becomes agdjacent to the inner surface of the
anti-pinch plate 1530 until it meets and overlaps another portion of the
irensuséadeckinhadiand 15402 A6 3heopeit, afveveriag:dherin ReizeUHAGeS ures
are secured to each other in area 1574 in any suitable WO

2606/ 080 PR FrShooTindssetidR WappdiosuEtBthat a loop is formed

c ining roxjimately half of the anti-pinch plate 1530. 100169 o
p@@?ﬂe NiE SRR dRbrTEBYeBIAE hahar (HAmnd Hironti-pinch

R S R A e b LR R By R

isagtvaiedbnpossing thrright efae efthepand 4e401hrough éQ%ﬂgle, in

aperture 1526 such that after passing through aperture 1526 the outer
susfawes ok tneptighcadgdiaidine, bt G489 isrbact, w2 &My iendYHaTe may
of the anti-pinch at 1530. The outer surface of the right edge of the band
150BRGSRS ANy P uber ey sRatially wittis dyaor-wlastintgit on isadéng material

1530 and overlaps the outer surface of heg d 1540 where the
opsgls%rﬁlg %éi‘n%‘ggﬁa‘%%ugﬁe%%‘é?ﬁ nggﬁ%b%{%el ggted in order to secure the

topgnicy et vhenReeded 0017 04 Fig 1B Shaws Mﬁ%ﬂ%‘i’p&ﬁjgﬁ%%o&%éemte

another embodiment 6f the tourniquet system of the current invention.

ilbistilatbdtinthédat 6,1 076 HNtEpineh Pletende2Ais farmeddn @aHaidad 220, 320
manner as noted in Figs. 14 and 15. However, as 15illustrated in Fig. 16,
A8 aentioiarageraitecd 8bevie formed between aperture 1627 and

a@%t%i 16}26. 1001711 In various exemplary embodiments, aperture
1 s ahidthAmAlSshp BROaRa R Ak ReCi ey R arerl pesptst pHeplaced

i 3 ter.surface of.the hand 1640 and allows twp portions
e D B Ry e e R P
natigestiicdesistanea A weserinedabove iy IRIRIER L It bt pinch
loop is again created by passing an end portion of the belt 1640 througt%j
apeitusariB2adait dnapdeuney1i261 (264 i behjlikerdbe dotroiguet system
illustrated in Fig. 14, the right edge of the band 1640 is passed through
apenliringeonds enderaribeg ebeere suhuradesenne tagibilizing cords 521 and 522,

{00164] However, as shown in Fig. 13, the anti-pinch plate 620 is formed such

3

that a band (not shown) may be oriented in a manner perpendicular to a longitudinal
axis of the anti-pinch plate 620. Additionally, the bar 610 is formed such that a band
{not shown) may also be oriented in a manner perpendicular to a longitudinal axis of
the bar 610.

[00165] In this manner, the sixth exemplary embodiment of the tourniquet system
may be utilized in applications where the circumference of the limb around which
the band is to be placed is insufficient to accommodate the other exemplary
emboediments of the tourniquet system. For example, this embodiment of the
tourniquet system may be utilized proximate an area such as a wrist or ankle or the
circumference of the limb may be relatively small.

[08166] Fig. 14 shows a perspective view of yet another embodiment of the

tourniquet system of the current invention. As illustrated in Fig. 14, the anti-pinch
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25 edge portion of the band 1640 is adjacent to the outer surface of the
anti-pinch plate 1630. The right edge of the band 1640 is then passed

WRratGH &t ure 1626 such that the quter surface of the band BA( 2007/023800
adjacent to itself and the inner surface of the band 1640 is adjacent to the

[ ti=pl lat 30..Placed upon the overlap of the,
o s SR T TR SR ey TP potion of
2008HAA05 240G HASR00740 %Q&éﬁebﬁf%eseémﬁ%mgxggrmeé e

band 1640 that is threaded through the aperture 1628 an erture 1626,
aterbdpédatingjportionstiod aempelary caburing mesn ke 64 CtBata end

the overlapping portion of the band 1640 may be tightened, secured, a_lpd
relBERY ©d&40 sy0bavaswhiienighiaventon K32 pedriide sheibekr

: . : bodi lined above, it i ‘
B B ik « portion of
appaienk W ihese slladin Nea i adhpialens andmediisaions 1us
should and are intended to be comprehended within the meaning an

rd0gBs61 eqhivelemisinhihediselosed-exemplary; e meedmentsil islQine

be understood that the phraseology of terminology employed herein is for
theapuepevehchales trigtibh7and footned lpmitatione Aedeftlinglyhdh faregeingnd
d i%II;'on of the exemplary embodiments of the invention, as set forth
aﬁ%«%@ SHdrried e BehiRisiraitA0 waermnmhgiadsdoteeintinges the loop

ificati / ' de without rting, from the
A B T 1 36 W ootk ey g 0ptireen
3th WIS EA IMER S A O HigHRISYSIR B GRMRISIRg: 28:hand one end of

having a first end portion and a second end portion; a bar, wherein the bar

cofeprises pacelongpteepos id O(sndiasal Hukving BifsteRARorioRn@The
intermediate portion, and a second end portion, at least one aperture

fERRFEdUHare ke bans thi4Bcapriimeatsaihd tisht stigw aféhbdaddd pHisslies the
SURCHRICHE AieRst 23e ey protusion har xiends fom ot east,
passed through the aperture 1426 in a manner that before passing through the right
edge of the band 1440 the outer surface of the band 1440 is adjacent to the inner
surface of the anti-pinch plate 1430 and after passing through the inner suiface of the
right edge of the band 1440 overlaps the temporary securing means 1476 such that
the temporary securing means 1476 may be used to tighten, secure, release, and/or
re-secure the tourniquet system as desired.
{00168] Fig. 15 shows a perspective view of yet another embodiment of the
tourniquet system of the current invention. As illustrated in Fig. 15, the band 1540
is affixed to the anti-pinch plate 1530 such that the inner surface of the left end
portior; of the band 1540 is passed over the outer surface of the anti~pinch plate
1530. The left end portion of the band 1540 is thén passed through aperture 1527 in
a manner such that the inner surface of the left end portion of the band 1540
becomes adjacent to the inner surface of the anti-pinch plate 1530 until it meets and
overlaps another portion of the inner surface of the band 1540. At the point of

overlap, the inner surfaces are secured to each other in area 1574 in any suifable



first end portion or the second end portion; and 8an anti-pinch plate,
whhgeipsthe.anti-pinch plate includes one or more 9. band rec%é‘fiﬁﬁlszm'?/ﬂz.%sm}
apertures formed so as to accept the;pand and allow the band to pass
10therethrough, wherein the anti-pinch plate includes one or more locking
neishes dpined rubsierlialalonaian eAa5-Rean of iR erlkp ey,
plate, wherein the 12locking notches provide'a means for securing at least
appaietibfdof the bar to the anti- 13pinch plate; 14wherein portions of the
band pass through the one or more band 15receiving apertures, thereby
néfHeHingPuexipmnits ot ttiesbefack ef shive ghithégamtf-thé pameh! Siieliamdo
wherein the first end g%%Etion gass_es through at least one aperture
e

198888 SAth &Ll SBHE SHITo AR pricdesstirboghanddace
I in th i-pinch plate is.
e e G A B gt b
opdreing dwisied sie-tberhapshas 1ae 20kang isdgbiensd by the mtation ol

the bar. 12.The tourniquet system of claim I, wherein a width of the band
iP2RPIE Oxiongtedpdringt Urgrdstentd:Titfiectood tiguatisystem ditalaimdl | 540 is
v(\%(}erein the band is formed of a Zsubstantial%non-elastic material. 4.The

tOHAGHEO S emEPaEs of RertirptrensHrld el diesuter surface of the right
edge of the band 1540 generally passes beyond the right edge of the anti-pinch plate

10 1530 and overlaps the outer surface of the band 1540 where the opposing temporary
securing means 1576 is located in order to secure the tourniquet when needed.
[80170] Fig. 16 shows a perspective view of yet another embodiment of the
tourniquet system of the current invention. As illustrated in Fig, 16, the anti-pinch
plate 1630 is formed in a similar manner as noted in Figs. 14 and 15. Howeve%, as

15 illustrated in Fig. 16, an additional aperture 1628 is formed between aperture 1627
and aperture 1626.

{00171] In various exemplary embodiments, aperture 1628 has a width that is
approximately twice the distance between the inner surface and outer surface of the
band 1640 and allows two portions of the band 1640 to pass through at the same

20 time with littie or no noticeable resistance. As described above with reference to
Fig. 14, a loop is again created by passing an end portion of the belt 1640 through
aperture 1627 and aperture 1628.

[00172] Unlike the tourniquet system illustrated in Fig. 14, the right edge of the
band 1640 is passed through aperture 1628 such that the outer surface of the right

25  edge portion of the band 1640 is adjacent to the outer surface of the anti-pinch plate
1630. The right edge of the band 1640 is then passed through aperture 1626 such
that the outer surface of the band 1640 is adjacent to itself and the inner surface of
the band 1640 is adjacent to the inner surface of the anti-pinch plate 1630. Placed

upon the overlap of the outer surface of the right edge portion of the band 1640,
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2substantially elastic portion. WO 2008/060524PCT/US2007/023800 35

W%}szh(? to%Jrniquet system of claim 1, wherein a length of the band is
su

Rt16 allow the band to be posjtioned around the outer® ¢ H/US2007/02380
circumference of a desired extremity"and to engage the bar. 6. The

e g B B 2 B S e L e et perre
bapek and apeinkbe 695!%‘&%%5&%@% phAIBIN s Mﬁ{ﬁ&é@%@%ﬁgﬁgﬁ?

over its 2length. 8. The tourniquet system of claim 1,"w

b i6,suobtenatisily Quidagsioyebiticlengthe band 1840 hexjoay figieheySiefired,
of claim 1, wherein the at least one aperture is 2formed in the intermediate
pBl SR Eradeden needed10. The tourniquet system of claim 1, wherein the

o TS e RPN SR e e 2
fABia i e BB AR AT A00L RS ORI RANAR, ARGV
modifications, and variations will be apparent to those skilled in the art. Such
adaptations and modifications should and are intended to be comprehended within
the meaning and range of equivalents of the disclosed exemplary embodiments. It is
to be understood that the phraseology of terminology employed herein is for the
purpose of description and not of limitation. Accordingly, the foregoing description
of the exemplary embodiments of the invention, as set forth above, are intended to

be illustrative, not limiting. Various changes, modifications, and/or adaptations may

be made without departing from the spirit and scope of this invention.
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3parallel to a longitudinal axis of the bar. 12.The tourniquet system of
claim 1, wherein the at least one aperture 2formed in the bar @fﬂf@fﬂqmﬁsoo
artoa

WOLNERAE e received band is orien; d in a manner 3perpendicu

longitudinal axis of the bar. 113.The tourniquet system of claim 1, wherein
the a3 ape Rg %g §°protrusion comprises at least one substantially

: pet-extetstor-tt extends 3from at least one of the first end
portion gr the %g&@g@gg ﬁ%@f?ﬂc %{ilag_.tourniquet system of claim I,
wherein the at least one locking 2protrusion is defined by a locking
indention formgdpmxiratethesfiest gneiparsiehycthadesd pareag; portion.
15.The tourniquet system of claim 1, wherein the anti-pinch plate is
2curved over itshienytierdibGiRHetcomingaet systengast glainen plvneteinlthe

anti-pinch_plate is 2substantially planar over its length. WO

OBIGE0TSENE PRISI67 BIBHYS DI HHR EBRTIETS FEtbRTREthieast
SRR T P S o e g 0 R o pass

therethrough, at least one locking protrusion that extends from at least one of the

first end portion or the second end portion; and

an anti-pinch plate, wherein the anti-pinch plate includes one or more
band receiving apertures formed so as to accept the band and allow the band to pass
therethrough, whetein the anti-pinch plate includes one or more locking notches
formed substantially along an edge portion of the anti-pinch plate, wherein the
locking notches provide a means for securing at least a portion of the bar to the anti-
pinch plate;

wherein portions of the band pass through the one or more band
receiving apertures, thereby maintaining the position of the band relative to the anti-
pinch plate, and wherein the first end portion passes through at least one aperture
formed in the bar and the second end portion passes through at least one aperture
formed in the bar, and wherein the anti-pinch plate is positioned beneath the bar to
limit or prevent material from bunching up or being twisted into the band as the
band is tightened by the rotation of the bar.

2. The tourniquet system of claim 1, wherein a width of the band is

approximately 1 inch or greater.

3. The tourniquet system of claim 1, wherein the band is formed of 2

substantially non-elastic material.

4. . The tourniquet system of claim 1, wherein the band includes a

substantially elastic portion.



longitudinal axis of the anti-pinch plate. 18.The tourniquet system of claim
W1, \évh?%ein the band receiving 2apertures are formed such that the 11023860
YeeR/ETBANd is oriented in a manr#%r 3perpendicular to a Ior%ji%%?%%q

axis of the antig—ggnch plate. 19.The tourniquet system of claim 1, wherein

locking hotcheEhgre YA S iseancd sldm ériweaTian aratipi dhaorard is
120.The tourpiquet system of claim 1, wherein,the locking notches
SR e B B e i e el =
ant-pineh. 3plate, 124, Th ' t system of claim 1, wherein the at
least one Iock?tr% 2protrugﬁ§%jiﬁg%§rgr§ed SO as to capable of interacting with
the locking nom&mﬁilsw@&m@%@}@ﬂ?&%@iﬁ%@%@f%ﬁd%mﬁon of the
anti-pinch plate when the tourniquet system is 4not in use. 122.The
founhigdet systadend plaine oivhe keindthes aritiquine foplate c2otmprisdsad,
stitchahle portion to aid in the stitchable attachment of the anti-pinc .
3plate th a garneHUIHPREIStTRIgl et ST amife PaniRarardrHsaits
i@gyging a pad 2positioned below the anti-pinch plate so as to provide an
additional level of 3cushioning to the tourniquet system.

8. The tourniquet system of claim 1, wherein the bar is substantially

planar over its length.
9. The tourniquet system of claim I, wherein the at least one aperture is
formed in the intermediate portion of the bar. |

10, The tourniquet system of claim 1, wherein the at least one aperture is

- formed proximate an end portion of the bar.

11, The tourniquet system of claim 1, wherein the at least one aperture
formed in the bar is formed such that the received band is oriented in a manner
parallel to a longitudinal axis of the bar.

12, Thetourniquet system of claim 1, wherein the at least one aperture
formed in the bar is formed such that the received band is oriented in a manner
perpendicular o a longitudinal axis of the bar.

13. The tourniguet system of claim 1, wherein the at least one locking
protrusion comprises at least one substantially “T™ shaped extension that extends
from at least one of the first end portion or the second end portion.

14.  The tourniquet system of claim 1, wherein the at least one locking
protrusion is defined by a locking indention formed proximate the first end portion
or the second end portion.

15.  The tourniguet system of claim I, wherein the anti-pinch plate is
curved over its length.

16.  The tourniquet system of claim 1, wherein the anti-pinch plate is

substantially planar over its length.



124.The tourniquet system of claim 1, wherein the anti-pinch plate is 2
wetaehinent a garment. 125.The tourniquet system of claim 24 wWhesgind 3soe

tourniquet system is 2located proxigaate an upper portion of a leg portion

f ir.of .,26. The t ' t f claim, 24, whereir;
oL Syl IR R SBLEI GBI loNEF SGHIBRH 508 FEGEPaPeon of
Ml‘ag RANMS 2 S8 1Y 95"&%@/&%8@@%&&1}9@ GG r‘?naraﬂei to a

tourniquet system is 2located proximate an upper portion of an a

hergioniofae shibf3He 8T hartaymiguet system of claim 24, wherein a

tourniquet system is located proximate a lower portion of an arm portion of
a shirt.18. 29 Ehevwinmiteptisystéioficlaimhediwhe mindhedanplate is
attached or coupled to an exterior portion of the garment. 30. The
GFRIEF IS yRImeH sreliaiziae freresd breditiosirs ik TeaREched or
led tq an interior partign af the garment. 31. The tourniquet
é%%%%@%’ﬁc aim: E} v tgigeuiléi aatkfgé}ét?ugﬁgﬁtn%“gf%hu%lﬁs%?stem is embedded

~ within 3garment sushihat &eashanamian ehihebrndial the akleast one

embedded tourniquet system is maintained within a channel formed in at

feasta iposticn of purinnerf swfaas ghtthepasment such that the tourniquet
system is maintained in a desired location relative to the garment and/or a

body of weadres tournigpetphaiesuphielaist dy steaicat BiailncBnavesebs at

least a portion of the band is maintained within the garment py a serjes of

e R )

@Agéace of the garment. 33. The tourniquet system of claim 31,
herein the bar is covered by a flap that acts to protect the tourniquet

systenp guring imssrafdiensysenPaccrllam aatees it derstibedripfdhe

tourniquet system when the tourniquet system is to be used. 34. The
roetmitereissizstend of claiorgiabldnefaitethaibgrvigicdweledking antdecesallow
tgpﬁ)rture that acts to protect the tourniquet system during times of

5y

9148 barialearshl naeaued dodh i Miad-R aieb I8 thRilpisRigysfeystem is
r\/glgg{llgjeg tourniquet system is to be used.

22, The tourniquet system of claim 1, wherein the anti-pinch plate
comprises a stitchable portion fo aid in the stitchable attachment of the anti-pinch
plate to a garment.

23.  The tourniquet system of claim 1, wherein further including a pad
positioned below the anti-pinch plate so as to provide an additional level of
cushioning to the tourniquet system.

24.  The tourniquet system of claim 1, wherein the anti-pinch plate is
attachment a garment.

25.  The tourniquet system of claim 24, wherein a tourniquet system is
located proximate an upper portion of a leg portion of a pair of pants.

26.  The tourniquet system of claim 24, wherein a tourniquet system is
located proximate a lower portion of a leg portion of a pair of pants.

27.  The tourniquet system of claim 24, wherein a tourniquet system is

located proximate an upper portion of an arm portion of a shirt.



35. The tourniquet system of claim 31, wherein the flap comprises at least
a portion of a main pocket of a pair of pants. 36. A tourniquet system
comprising: a band having- a first end portion and a second end portion;
an anti-pinch plate, wherein the anti-pinch plate includes one or more
locking notches thrmed substantiall flong an edge portion of the
anti-pinch plate, 3 8 wherein the locking notches provide a means for
securing at least a portion of a bar to the anti-pinch plate; wherein
the apti-pinch plate is positioned beneath the band to limit or preven
il T BRI 1 S SIS Tt s YA B 5o o e

nrofigintereld by thetratatiom efra foarithatiis gpasitioned between the band and
the .anti- pinch plate; - erei and .is formed of : tinuQus.,.
paridio b oMo s oLt G emeronon s g Ehed

or cextrieripyan exterior 37rThe tormigoensystem of claim 36, wherein the
antizpinch-platg, inglides,ene, o meks Hand;recqivip Qrﬁpﬁﬁ'i%%ﬁaf@@ 6hSRed
as to accept the band arid allow the band to pass therethrough and

or ciHBeRIY PO LRHERAMEPEIT tHitbugh the one or more band receiving
aperfures;therghyimaintaining the,position-pfithe Randrelatvedeang siem
anti-pinch plate. 38. The tourniquet system of claim 36, wherein

is CHBANISAIE B HriceBUREr Exteh P A BUR RS UHE DI i D13RE 08819 Aleast one
embow@iabet yEeeheiaim 3k ndieiein thec hand compisas:a IMaRytion
¢ band and a se({;ondar‘ band, %\‘fvhe.reink the 1Rrimar and secgndag{?t}an‘ds
of ag Janes sirBg 18 AR BMRE At ShHELH S A ISLaHORE R UL A HLE ST ARl
desisepineainbisfonmed beweemndheapdibrarydbng andihe. secondary band

betygen «s%hmsuer%“%ee‘ é?&%%koé‘f Jherein \%Bt%?.%?ga%?@s‘? ot éﬁ’&&#&‘%‘@gmd
segments are capablé of Teécelving a bar within the tlnnel segment 40.
is moumigdet igyistém gomprising: sartand hayingrarfidstremd! pottion apdton of a

circg%?(g@gcg%g ;:aoirl"H%n 'surface of the %&?ﬁ%gfpwherem the. bar comprises an
elongate portion of material having a first end portion, an intermediate

porfibn, andsisscondiendporion:iat Hasterrdpeheresformed ythédar
that 3088 Q- ASCERL e handandallaw.ihe hand, o, passdheretygh, &t lgast

one locking protrusion that extends from at least one of the first end
leashibaioi of hrolaEadmhFend pBrtiba? Hidoumiquet sysigm antr merrplate,
whereimthg @ntippinshsRlatsrineindes ameemmMRI8Pand I8cRIVNGL access
apertures formed so as to accept the band and allow the band to pass
aperture that acts to protect the tourniquet system during times of non-use, and allow
access to at least the bar of the tourniquet system when the touniquet system is to be
used.
35, The tourniquet system of claim 31, wherein the flap comprises at least a
portion of a main pocket of a pair of pants.
36, A tourniguet system comprising:
a band having a first end portion and a second end portion;

an anti-pinch plate, wherein the anti-pinch plate includes one or more

locking notches formed substantially along an edge portion of the anti-pinch plate,



39 therethrough, wherein the anti-pinch plate includes one or more
portions of cord or banding material attached or coupled to the anti-pinch
plate; wherein portions of the band pass through the one or more
band receiving apertures, thereby maintaining the position of the band
relative to the anti- pinch plate, and,wherein the first end portion passes
through at least one aperture forméd in the bar and the second end
portion passes through at least one aperture formed in the bar, and
. Wherein the anti-%inch plate is positioned be_neath] the bar to limitar ., .

WheEHBRY FRATHAP 1B BN iﬁ&ﬁ?ﬁ‘& By tistediritd the Bana"ad e "

antibamd isitightened by the rotation of the bar. 41. A tourniquet system
comprising; 8- 0aNGNaYINg &7l end partian AR A aerend.and partion:

a bar, whéréin the bar ¢ mprises an elongate portion of materia lhavmg a
previirgtreste poftion, tandntegme didte orioredant shedeohdsenultpottionigiened
by IRIELRNS BPETAE IPITadin g bt sar:aAgcRet e hang epdallow

the band to pass therethrough, at least one locking protrusion that extends

from at leadtcorie Bf thenfiistiemepofticroTitheusbeonth Sadiorioe angnd
an ANANLERINERplater whekein theanti;pinch plate includes one or more

locking notches, wherein the locking notc_he{;&;rovide a means for
securing dfteastiapBrisHT e BEr AbAB a Bisetpibgenti-pinch plate
inclvRerinRoriansafithe band sxiendsatemad theantipingnplpiad therelyw

maintaining the loosition of the band relative to the anti-pinch plate, and
the GgRdfeinesSNSFRIITGH B4 RS BESIGIREY BRIt BaP T Fhitope o
morPIgventmatetahiembunshing hpreiileinthiwisiebiniotbe bandlasthe
band is tightened by the rotation of the bar. 42. A tourniquet system
the AWM RE S band having a first end portion and a second end portion:
an anti-pingh plarae vhhergjnethe satifinchpldteiheltid éstbredrahbreband

¢ Iocf:k[n% ct)}tlche?. foimgﬁaqlgtubstantially along an edge portion of the
IR IEBLIH]Ch peléipef‘\?vﬂeréln ffie locking notches provide a means for securing
at least a pbrtiortbf éobaridoethe snti-pinbhinplHier#@:in the band copierein
mibl§ AptrRinch plate is.pesitioned beneath; tng-band o imitop prevaet
p“mrar‘wrgtgﬁlgl ?ﬁbér?ﬁz E%l%gﬁl% %%laé’)r belin_g[;] twis}%é in?o thesband ays the band is
secutighte nadh Inyhterepatishaof Iharithat i goditonsard tkgermtie bsredand

bet\&!;gﬁu %@'@%ﬁ Rlate: AnGhe secondary paheseindbe hand:-hasafirst end that
is joined to a buckle and a second end that free to be pulled.
wherein at Ieast some of the tunnel segments are capable of receiving a bar within the

tunnel segment
40, A tourniguet system comprising:

a band having a first end portion and a second end portion;

a bar, wherein the bar comprises an elongate portion of material
having a first end portion, an intermediate portion, and a second end portion, at least one
aperture formed in the bar so as to accept the band and allow the band to pass
therethrough, at east one locking protrusion that extends from at least one of the first end
portion or the second end portion; and

an anti-pinch plate, wherein the anti-pinch plate includes one or

more band receiving apertures formed so as to accept the band and aflow the band to pass
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therethrough, wherein the anti-pinch plate includes one or more portions of cord or
banding material attached or coupled to the anti-pinch piate;

wherein portions of the band pass through the one or more band receiving
apertures, thereby maintaining the position of the band relaftive to the anti- pinch plate,
and wherein the first end portion passes through at least one aperture formed in the bar
and the second end portion passes through at least one aperture formed in the bar, and
wherein the anti-pinch plate is positioned beneath the bar to limit or prevent material
from bunching up or being twisted into the band as the band is tightened by the rotation
of the bar.

41. A tourniquet system comprising:

a band having a first end portion and a second end portion;

a bar, wherein the bar comprises an elongate portion of material
having a first end portion, an intermediate portion, and a second end portion, at least one
aperture formed in the bar so as to accept the band and allow the band to pass
therethrough, at least one locking protrusion that extends from at Jeast one of the first end
portion or the second end portion; and

an anti-pinch plate, wherein the anti-pinch plate includes one or
more locking notches, wherein the locking notches provide a means for securing at least a
portion of the bar to the anti-pinch plate;

wherein portions of the band extend around the anti-pinch plate,
thereby maintaining the position of the band relative to the anti-pinch plate, and wherein
the anti-pinch plate ig positioned beneath the bar to limit or prevent materiai from
bunching up or being twisted into the band as the band is tightened by the rotation of the
bar.

42. A tourniquet system comprising:

a band having a first end portion and a second end portion;

an anti-pinch plate, wherein the anti-pinch plate includes one or
more locking notches formed substantiaily along an edge portion of the anti-pinch plate,

wherein the locking notches provide a means for securing at least a portion of a bar 1o the

anti-pinch plate;
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wherein the anti-pinch plate 1s positioned beneath the band to limit
or prevent matertal from bunching up or being twisted into the band as the band is
tightened by the rotation of a bar that is positioned between the band and the anti-pinch
plate; and

wherein the band has a first end that is joined to a buckle and a

second end that is free to be pulled.



