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WD 2005/ 030334 PCT/ NO2004/ 000293 Mask seal trainer
The present invention regards a neans of practicing
WOore@k/08st i | ati on conprising a first 5 passageCENO2@4/000293
second passage, said first passage being designed to
provi de comuni cati on between a source of air and the
interior of a patient mask, said patient nask being
designed to be placed over the nose and/or nouth of a
PEiskNeal tedaer t he practicing of mask ventilation
mai nly takes place by use of a mani kin. These 10
mani ki ns are excel |l ent for providing basic tralnlng
r treatin ersonnel hey aIIow t.0.be bl owmn
ﬁ?e Pc‘j‘?ﬁ’?’é*r%"%‘g Oﬁa FEEEs aﬁ’?"d‘“@ HEPWﬁH?le iask 'VF%I@%@“ cQuupyising a first
ﬂ&)(sa%@ 8ncPh sEPRHA Pad Bme TR First g%'ﬁéé‘ Beitd @RidHed RY pb3RicOf
bag-mask ventilation. Gener t he nanlklns are
qomsncaélnu bajiwelen st mmdcqxpf anoamlrttle mtericrlod s patichet thaskt $sad patient
tne mani ki.ns suf.fer froma
R sl L YRRt SRIEe FORanyeR s ffe DS
varlatlons in the shape of the face, hair growth and
distinctive features that occur in humans. The chin,
Tadarihe nrgtieing Al Brask yaamstipmpady jakgs place Py ug efn mepskin. These
|
Ig%@?h% gt% é{é‘érl eeét g)? p%gltd ri:giba\éﬁ tlra“nﬁlﬂg gL tre a%é g?%égfu?él asthey allow
a‘iﬂo ibalbldveabstharwisk Ifd“rcéd/m&) theayaaikiafs ‘fllaigséte:g b&GJsAbf giouth-to-

nﬁletln t he hospit trai_ni ng_programu

TR GSHECIEOR Preldy, Upeg @@rmﬁﬂ Yengtioge Fengsa yutﬁft Bagikins are
n hospitals.
TPl PRI R Lo P R Pk IRl et e
observi ng experlenced rescuers at work. After also

Iet|n t hi.s he or she w e or
P, et atatitad SR ot agpuini: e bl AR At ngERRngE with the
A INAribiioiRSn tHe SHAPB BY kHROfaBE %@frlg@&dth%dr@mﬂ&we featuh@s that occur
rescuer Will now joinin trying to save the Iife of
ip bamagedhe ﬁhlnT¢h0§kp @nd skinwif hnmans mbE Waxzyegrreaﬂ)t H‘ésos élmemamkms

a n| Me._ of e grea
\?\fﬁ}f)es tlgtw < Ijbné?l’slso ma exhj:iloq A ggg Egﬁ%9§ the head
sbisésabf Ririal fdabats rmckre@petlayld:rfd‘flf@twté to achieve a good
seal between the patient mask (breathing nmask) and
the face. The patient may have dentures that have 30

e et o AR R B PR A i RSP g e

sagtadun ftto the field and/or will be allowed to practice in hospitals. Here, he or she will

be allowed to spend some time observing experienced rescuers at work. After also
completing this phase, he or she will more or less be thrown in at the deep end of the
difficult work of saving lives. From having practiced on manikins, the rescuer will now
join in trying to save the life of a real person. This person will not behave in the same
way as a manikin. One of the greatest problems is the fact that the person may have a
facial shape or facial hair that makes it difficult to achieve a good seal between the
patient mask (breathing mask) and the face. The patient may have dentures that have
fallen out or have to be removed, and which make the area around the mouth less firm

and difficult to seal against.
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WO 2005/ 030334 2 PCT/ N02004/ 000293 The result of a

poor nmask seal is a reduced supply of air to the .
W@aiosesi334 Thus the chances of successful resuBCI/N@2108/000293

are di mnished. Several studies have been carried out,

| ooki ng at the training of Fescuers. The following 5

appears in the text book "Fundanental s of BLS for

MGEL‘JP@F aepcB'f L 8L 1s' éﬂg&&g%ﬂﬁblg‘%@é& g?“ﬁ-lsoc at | ﬁh‘iﬁ \;]%e chances

publ i shed "as recent
(éh@WNSﬁhhmmmpmammemsdmmnmhaln|ng of ten adequate rescue
breaths to mani ki ns because they are wunskilled in use
of the device. A lone rescuer may have difficulty

SRRl s Hi\feadeéﬁ b&i‘ﬁ%d ot ?c]okfr% dhe ti‘é’?ﬁl?l Wﬂésguers The following

squeezing the n mai nt al an op n alrwa .
appears gxthe mt;koole amegalref BiISefoSHpqddrcafe PrBVldelm” 2006rican

8 RSBl SRR, e TS b BBt v

regoophidfi Yrﬁbmr@/ofteﬁ(hﬁequalf@&s&@%r%hm rn@amkﬁk?be%%ﬂ% tﬁéy are
ot her textbook series deal with the sane pro
”@éﬁﬁ? G yse O[fHWeM%CAllw Te$rHICT JRY hﬂ‘cq;llffi@éty@btalmng an airtight

f chonot or,,
SQQttQ ltﬁe" fagesvgglcl:% % e@ﬂg% &{e%%é LGE maﬂltzsl*:ﬁ l%%%snyopgn ARV
one can practice on real persons. It is also possible

0 [ rectl voI unteers who nust then tr
< &oeégﬁ%%? HﬁngBrﬁ%%@% siatesithrgfollptiing: “Mask
lédkﬁgé‘isrbﬁheﬁ&‘ijs ﬁrBﬁl‘é&aQeérgefsnfghcﬁe Rl Bﬁg}r]&?& 1P@g o];clp?xﬂynx by

into their lungs. This is a very easant
sginetines $0Pofoomorhd voI unteer. In addi tion the bag wll
become contam nated unless the bag is fitted with
filters. GB 2339392 descri bes a mask for

SkestBethéatbitBook detiedasal dAhQK éa%e Iﬁloeen{: QR &fa [l Wﬁej‘describe the
ball .. The novenment of the ball may be super to

dtﬁﬁé@ﬁle@ peobjaining spHicjent practiee lpath¢ etychano®@b skillg espemally as there

k
50 Bl I8 BRDLENe T BB 15 DBod BN D
dtrbeﬂ}amt valiuateers b nhibst Sheh @S/ ik 806R tBEAPUWH bRRASg IubditLduring
ossible in order to let the air pass as

tilF REg PEd mgteagh it dhepielromshe bagew igto theielupgy. Thisdes very
ubPleafRhOMhdBorPfor }Eesx’o?ﬁlﬁ%e[ntﬂaﬁl 't%é?g{ ﬁﬁl Bdis contaminated

resi stance o ng, I's s
unless the bag is ﬁtted with filters.

GB 2339392 describes a mask for resuscitation. It has an outlet pipe containing a ball.
The movement of the ball may be supervised to check the gas supply to the patient or
the expiration of the patient. This mask is not intended for training. The ball provides a
small resistance to the air flow, but this resistance should be as little as possible in order
to let the air pass as unhindered as possible. Consequently, the ball does not provide a
resistance that simulates the resistance of a human lung, and thus this mask is not
suitable for training purposes. The resistance will be too low to build up sufficient
pressure within the mask and there may be an insufficient air sealing between the mask

and the patient without the rescuer noticing this.
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suitable for training purposes. The resistance wll be
too lowto build up sufficient 30 pressure within the

wore®k/030364 t here may be an insufficient air seabCny02004/000293

bet ween the mask and the patient wi thout the rescuer
noticing this. WO 2005/ 030334 PCT/ N0O2004/ 000293 3 The
present invention proposes to remedy the above

€
BLHHATE i IS5 SR Do (LOBLOT B e gining
pogRrepprectidihg manlayealiag bahkalthylvinggeeeins h@s sh @gintpls this may

bre th for d e the rescuer practic
V‘?lﬁﬁtest ﬁ%&a%hsa%rﬁat o a pegiogyhyl et%ep%?étﬂeépe&tlw aghieving a
umgﬁkggﬂthe i nvention wherein said second passage is
designed to provide conmunication between the air
source and a back pressure neans, said back pressure

ans the.resi stance. of . a I rwa

R Pt TR Al BaRbe St RGP S et paGpamEe s deigned to
RofdE c6mAtnidaio® bet®leet ﬂleaa‘ﬁosloﬁr&'ahd BbAR pref@rdinkans, said back
reservoir being forced into his lungs), the peri od of
RrgesHrepegns ishgulpng baeetigiance o dhiwwan aiTways a pref erred
enbodi nent of the present invention ains to provide
equi pnent which 15 will nmake it possible to practice
AsntheiveRmpeer amSholl hiscbredth autingtht beackieing l’QinQﬁ‘ﬂertt@ avoid air from

reathe as required w.thout interrupting

P &y ﬁ?Sﬁ’@yOlrﬁﬁusg fogced antodyeings). the @W@cf %fgsuéb tfﬁmmgzlatsmﬁwhat
Rghgen a breathing person and the surroundings. 20
This provides a satisfactory traini ng situation for
the rescuer, who is able to force air fromthe

Servo n erior of the mask via the first

R R TIAL A SR LT PEIHS fyimgpent which

WilEmiRSKpSGMIORE prﬁc!h%e Jn8Re PeRUAGWHIEIRA LS Ble %)tﬂﬂéeﬁ to breathe

and/ or m)uth and the disconfort experienced
=Wdﬁuwwééﬂﬂxwim@uum@dgﬂasﬁmemgs al lowed to breathe 25
via the second passage i ndependently of the inflations
via the first passage. Preferably, the device has

Thislscehieved®ap@ vidiat cdnidigidhtfonHetwddnAVbrEthRE PrsdAlafld the

first
surroundings.

This provides a satisfactory training situation for the rescuer, who is able to force air
from the reservoir to the interior of the mask via the first passage, thereby being able to
check the sealing of the mask against the area around the patient’s nose and/or mouth,
and the discomfort experienced by the volunteer is reduced, as he is allowed to breathe

via the second passage independently of the inflations via the first passage.

Preferably, the device has indicator means that indicate air flow through said first

passage to facilitate control of the air flow.

Preferably, the indicator is a damper biased in a crosswise position in said first passage,

which facilitates visual control and is convenient to implement.
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passage to facilitate control of the air flow 30

Preferably, the indicator is a danper biased in a
WE@e@S®N33Le position in said first passage, WhPCIINO2004/000293

facilitates visual control and is convenient to

i npl enent. WO 2005/ 030334 PLT/ N02004/ 000293 4 In a

preferred enbodi nent back pressure neans is an

r I t he

B el B0 AR L0 oty L0 01 b

Wiibmdmetecthe soluneriebndredftain shiddir dour@. ThisleRalilBs the use of a

al t er nat enbodi nent the back pressure neans is a

‘i‘oé‘é(?lﬂoélﬁi@ﬁ fU8%is is a low cost and in many cases

sufficient back pressure nmeans. In a preferred

enbodi nent the first, second and third passages are

henradigrmanve amboditregt the batkaﬂeqst@rmm igneedtrictioheTHi$ Baddw cost

11ﬁtween a g)ati t I and the mask. This 10 enabl es

" LY 55% SB@??%F@%??%@&?SSWSW%M a conventi onal

patient valve. In an alternative enbodi nent the first

and secondﬁgassa ges are forned in an integrated
Iadlatﬁ?@l’fedﬁ odimeat thiifird, sraesband thisd passagas armfoamed in an

iﬁ{%gf”a?“ A gﬁl:!r hes1 d‘cto f)%ﬂac cf bettwﬁc’_eélt aP ﬁatlgnf Yjaﬁt [y cf tlh a(s)k ﬁlus

evice1or C ren

embbles thetise f & chwadhtienl niafleatdd édilvamgﬁat%t Q4108
through the wall of the mask at a distance fromthe

connection of the mask to said first passage. This

1573a Qit&%atﬁ@éﬁ’lﬁ%hlgﬂﬂle fifsp Fr?d:éetcgﬁd ﬁ%s%g E&r@g{ﬁe& f a%qntegrated

used directly on a special traini
adapitn pnd Isgid th1trbpa:slsageds foassdiyea sparmsurda Ths facilitatdzahd

th r.eat on S th and nose. This renoves
%ﬂ@nﬁE8B° Bt Qﬁ$qﬁ%?¢%#§bn's nose before

traini ng. Preferably the resistance provi ded by the
back pressure neans is between 5 and 40 cm H20/1/S,

Is adurthegisdigrmative embgdimsnt thihdid pasmgb masn@sethrough tthe Wiikof the

[ f- human 25 air er t he
nﬁar%g Sag%?{e%?ar%: Igrorrht c%nnccgtmﬂ (}Iﬁﬁ% Bla§]f ﬁm Hf Jl‘,%p%s's‘%ge Elﬁis enables
cOﬂV@itlbﬁﬂQesméltzﬂmgfébj et tb W Xiséd\@irdcaydhl a%@@iaﬁ?dlﬂlgg mask.
bet ween 0.01 and O. I[/cm H20, e.g., about O.

I/cm H20, which conplles wel | with the reS|stance of
ﬂ?%ﬁaﬁlﬁ i dB¥d ‘passage communicates with both the breathing person’s mouth and

nose. This removes the need for closing the person’s nose before training.

Preferably, the resistance provided by the back pressure means is between 5 and 40 cm
H>O/1/s, e.g., about 20 H,O/l/s, which complies well with the resistance of human

airways.

Preferably, the back pressure means has a compliance simulating the compliance of a
human airway the compliance being between 0.01 and 0.15 I/em H,0, e.g., about 0.02

I/em H,O, which complies well with the resistance of human airways.

It should be emphasized that in the above and in the following, an air source refers to

any source capable of supplying the pressure required for testing the mask seal. The air
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30 I't should be enphasized that in the above and in
the following, an air source refers to any source
we apabs3nf suppl ying the pressure required forPCT/AORI0AHO293
the mask seal. The air WD 2005/030334 5
PCT/ N0O2004/ 000293 source nay be a bag (sonetines
call ed an AMBU-bag) that sucks air fromthe

' Qi or,i.t.my be_a
R0 P oA AIET a0 KR iy b R ey e
swiotadihgs erdiom @ reservbiie of e tHetpratsute AV iRAcsoMRP 2 bR8dungs
i n {eater detai|l through exanpl es of enbodi nents
(gl@ghie”“&@?]teé?@&e-i n the acconpanyi ng draw ngs, in

which: Figure 1 is a section of an arrangenent of

t rai ni ng equi pnent according to the present invention

Fhy ingendion ivall mgwilreeeaphineg ifi grdater datail dirongh dxaagidi gTgmbodiments
rsons: 10 Figure 2 sho a detai]. of Figure 1;
|°g%l}1§r%e(é%€%g’§°§]8@m%ﬁ\$ﬂwﬂ%§gwVéi Bdapt er according

to the invention; 15 Figures 4a and 4b are perspective

views of how the adapter of Figure 3 works in the
Rigwed ipp sefdion of Aal appengementf tsaiaing equipsipatciciarding to the present

LGRS 5 AR aR BT SHABLIAL LS STBadiTent of the

characteristic wavefornms for volume controlled

I3/.entil tion of . an adult human being. Figure 1 is a
dgur2sAaVs afsifil fFigrak arrangenent of equi pnent used
when practicing on a breathing person. A volunteer 1
is shown |ying-down. A patient mask 2 having a 25
Hgundahdw22 sevtion tireugipdn aiiaptee hedordiag Redb i®Rniisn;
arranged over the volunteer's nouth and nose. This
mask may be any type of commercially avail abl e mask,

Fgtes £hd 458H i '
A%ﬁasnder it emy?}u %El@%g%%g@?%@%%%%@%r ngfggﬁzl 3a%§g‘{sgl?lthe
cgseq Of epafl ang noor mhask sealsersspentively. connected to the

patient mask 2, which

Figure 5 illustrates an alternative embodiment of the invention; and

Figures 62, b and ¢ show characteristic waveforms for volume controlled ventilation of

an adult human being .

Figure 1 is a sectional drawing of an arrangement of equipment used when practicing on
a breathing person. A volunteer 1 is shown lying-down. A patient mask 2 having a
standard 22 mm internal diameter connection is arranged over the volunteer’s mouth
and nose. This mask may be any type of commercially available mask, e.g. one
manufactured and marketed by Laerdal Medical AS under item number 860220 or
870220.

An adapter 3 according to the invention is connected to the patient mask 2, which
adapter 3 will be explained in detail hereinbelow. The adapter 3 is also connected to a

patient valve 4. This may be of a type manufactured and marketed by Laerdal Medical
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adapter 3 will be explained in detail hereinbelow. The

adapter 3 is also connected to a patient valve 4.
wahdios/osmsy4 be of a type manufactured and mar ket BGI/NY2004/000293

Laerdal Medi cal WO 2005/ 030334 PCT/ N0O2004/ 000293 6 AS

under item nunber 851300, 851200 or 560200, or an

equi val ent patient valve from another manufacturer,

A5 Whad R Al futsrdod R TRER o o B e BoROT Bl from

hovled mnwrabhn&gewvmlal nol#18Witht dDstendafIET2S@M SférhhleHarhret he
art, the patient valve will not be explained in any

gnBggtion. Asths qonstrugsioniand opgraiion of speip Velan il be wield Rnown to a
I

é%igsﬁﬁé da'drﬁf Bl %ﬁ:ﬁ%é Igatlteﬂfa’\;al\;eﬂ%l t} ié% ESEpol%lﬁL:c}/ ﬁ} %ngr greater detail
Ipatin eWhat @ ilpdednt a6 fhefprﬂﬁnﬁlh'&n}&aﬁ isethat the patpait Valve edesigned to

sur.roundj ngs. Furthernore re i s a bag.5 connected
¥ 1fwé11bf§@%§ﬁ%ﬂ%<rf{}§epaﬂﬁn§ %%%t Bl fi9(n e pafient cgsrpe to thy
dmuha&atured and marketed by Laerdal Medical AS under
i tem nunber 870100, 860100 or 850100, or it may be an
equi val ent bag from anot her manufacturer. As an

st ethfts i 355 SE0aSrRg08 i BHFE Ve This e firuny by of a e

e fadu@d and SWEERH HEDMrad Med¥al AISUEIBERIARhusBEES70180, 860100
pressure gas cylinder or an electrical punp. However’,

UF0400, or Hramarabe Fueayivalent bagfiomi agethﬁh@amfﬁ@tﬂrelr Asimalgernative,
{r{] oc%taﬂg u%g pﬁlﬁ?é g{lagaﬁ d%tscrgvtég.ﬁﬁ e goéé t5§ e 0 Tt %%llg(t? 9%5%9016 to use

'S an ake va

ad%qrolwkeﬁa?ﬂ regulBOr 3102 sFd0d cares arpr@gwe\gak eylindéabyan elddifical
only feature of inportance tQ the, present _invention

g, v Bl UP P ARl P Wl grarBise e Rengfit gagnogdiemn the

@Ah g.nto the bag 20 5 and prevent air fromflowng in
e Oopposite direction. To the adapter 3 there is al so

connected an artificial lung 8 via a hose 7. The

f f th f d
Bt end PR s e Bt P PSP LS5
deScriBdan NO EH@UH A4 aﬁﬁeq&lk}a@ﬁk%eam@sﬁm&tﬁﬁa I 5ePorkdRe to

adapter 3. The adapter has five connécting pipes.

tipprefentsnventiom édhatct e Qltal® de@légnw bt dedignedan pdmitedr intaothe bag
he; b nt val }él hlge Eddwﬁnectl on 10 is

deS|}gﬁV€d1 6 ﬂi%n SWH’&IPé ?pémfl lreﬁ ?Hent mask 2. It is
practical for the second connection 10 to be arranged

opposite the
To the adapter 3 there is also connected an artificial lung 8, via a hose 7. The artificial

lung may be of the same type as that found in manikins, or it may be a simple bag,

Reference is made to Figure 3, which shows a section through the adapter 3. The
adapter 3 has five connecting pipes. The first connection 9 is designed to be connected
to the patient valve 4. The second connection 10 is designed to be connected to the
patient mask 2. It is practical for the second connection 10 to be arranged opposite the
first connection 9. The third connection 11 is designed for connection to the hose 7 that
leads to the artificial lung 8. The fourth connection12 leads to the surroundings. The
fifth connection 13 is arranged inside the connection 10 and is designed to be connected

to a hose 20 (see Figure 2). The third and fifth connections 11, 13 communicate freely
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first connection 9. The third connection 11 is
desi gned for connection to the hose 7 that 30 |eads to
wao b@saswssf i cial lung 8. The fourth connecti onleCT/m@A®4/000293
to the surroundings. The fifth connection 13 is
arranged inside the connectyjon 10 and is designed to
be connected to a hose 20 (see Fi gure 2). The third

' i f reely WO .
e OB IRES 50 DY FGEy Ycctions 1.
13and\the reshefithe c(mmm(msrff&nmﬁinsmdnﬂacthmt aesnmbhieses WiR the fourth
and the rest of the connecti ons.

SRREEh 12 B Ah aviftnS BoebhAOTECIRTOLO v SHpatd A enased
béﬁﬁébﬁcthé it &ﬁ’d fRenddciReMdb 9t e 136 9{}1% Pépﬁqg%léggh t])gﬂt about

A danper 14 is disposed bet ween 't he
adEaintEngs bhdetyeen@.poFitien dawpish commimichtion hairbeh thet firkt and

ookl 5310 DU0R B RELRSTuBGEH e (e Tl

conmuni cat'r on
vensthetd i ﬂpe@conlrﬁumsmﬁin%lﬁﬁ&n tﬁé‘ﬂrs@ aIRP%cBh&’ Borect®hs 9, 10. The

angle o this (see Figure 4), where there is open
]rff Q%Tﬁtw%éﬁ Otlﬁéldﬁpfﬂlelm IS¢ eloniting o simeidder dAsn the
aaapt%%ealh-laqﬁseé:g : inlec‘ ot%elf oeuéf Gtg?a [’1 e Iqﬁ ?Lﬂggg ﬁle shoueider

1ad51m Brst ﬁaram@ ofiths elampek 1p1aus hea]x&er thah the @e@ﬁlhg? artif @8 dfnper 14,
outside the shoulder 10 17. The first

gb"é’?@ 1 f(?%BFa Hositign spedyasthatishowr i Figira han t he second

part of the danper 14, giving it a neutral position

such as that shown in Figure 3. A half wall 19 covers

A redf wplhd 9 cgfers thet payt ef thé boteef tlmufotitth comretion 0N Ickated below
ent.ation of Flgure

I 0 B o RS i
plRIvema auﬁﬁoﬁil ﬂqvﬁﬁg%gt k&%aﬂ%e@@@%attﬁ@\tl’a;ﬁlﬁi%ﬁnéc o118, the

fourth connection I n accordance ove
first passage is fornmed between the first connection 9

10 C bet ween
nf¥otdifio SR Bt AB0ERSL O hsshidh i ToRGES PehRRR A df raniuiostion 9
amhﬂhe aeddnidrodnipssR (e, HrtyveBihsidde bbhidel tRORREESINERiohD and the
%_the flfth 20 connection 13. Reference is now nade
t

U5t oEneRLieR;lL, ada thisd ppssags biweerpthe firdermmestiontdranditiee fifth

855 running fromthe volunteer's 1 nouth to the
C(féhlniat h C%ﬂnectl on 13, thereby allow ng the volunteer
to breathe through the nmouth and exchange air with the

RTINS ?sdrllon ade & tile Setall section in Figure 2. As shown, there is a hose 20
running from the volunteer’s 1 mouth to the fifth connection 13, thereby allowing the
volunteer to breathe through the mouth and exchange air with the surroundings via the

hose 20 and the third passage in the adapter 3, as indicated by the double arrow 21.

When the rescuer squeezes the bag 5 air is forced via the patient valve 4, through the
second passage of the adapter 3, out into the hose 7 and on to the artificial lung 8, as
indicated by arrow 22. The artificial lung 8 is constructed so as to ensure that the
introduction of air will result in a visible raising of the lung 8. Moreover, the lung
provides a certain amount of resistance, providing an imitation of the sensation of

ventilating a human lung. The return air from the lung flows back the same way and out
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25 hose 20 and the third passage in the adapter 3, as
i ndi cated by the double arrow 21. \Wen the rescuer

wWGeuwem3B34 the bag 5 air is forced via the patiBCI/NOa04©00293

4, through the second passage of the adapter 3, out
into the hose 7 and on to the artificial lung 8, as
i ndi cated by arrow 22. The artificial lung 8 is

RS ERes Be et 2 e G s PR B Pation o
HYEW gsddahe niable sdal! Y andP418Y bHigsw Boddaht BhdbiRd Pl itne &,

resistance, providing an imtation of the sensation of
ventilating a human lung. The return air fromthe |ung

b BB o8 PR et BUERRRL O s o e

pariciithieasRa iedider &l prevent hie flodTgeiB: Predd ddes tBfbugh the volunteer’s
i ndi cation of . how good the mask seal is, and al so of

TREAIF AR5 BATSAES WA MRS TRFCABE timiest mpy\be providsd math aose slip 23.
operation, an excess pressure will build up on the
inside of the 5 patient mask 2. In order to prevent
Iaite thasksedas poprf theeacesd prassurd iisidghhd petienbinbskt 2evill sscape

R e T R Y

deRRctioh DRNAKE ESDHtR B TLNEN HOR RS u s Be Rt A BB e Znside of the
will escape between the mask and the voluntéer's

mhaskeThistenlags willessadt in the eificip! lungt8mad liffing susfi¢ientlyt, addthe
[ h d 3 will t fl . h
AR e By Bt A ARRENE hettbain o41E bag Sl bR e

| eakage will result in the artificial |ung 8 not
lifting suffici entll%, and the resistance felt by the
B

Theqwipase glithedgmpee 14 5rip pelssian nddifional deasage mdigator, apd it has no
The . f . ' .

3ppr T RALERE s A APl Byl 0. ety
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connection 12 to offer a certain amount of resistance in order to create an illusion of the

resistance and back pressure in a human lung.

The above illustrates the fact that, to a great extent, it is possible to use existing
components. The patient mask, the patient valve, the bag and the intake valve can be the
same components as those used in real patient treatment. The hoses 7 and 20 can be
made from standard hose materials, and the lung 8 can be one of several used in
manikins today. Thus only the adapter 3 is specially made for this training purpose.

Furthermore it is possible to convert the equipment into ordinary patient treatment
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connection 12 to offer a certain anount of resistance

in order to create an illusion of the 25 resi stance
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illustrates the fact that, to a great extent, it is

possi ble to use existing cenponents. The patient
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cleaning prior to being used on the next volunteer. It
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t he {irst unit wll be
assembled to act as the adapter 3. The advantage of this is that only the first unit will be
contaminated after use. This unit is somewhat simpler than the adapter 3 and may
therefore be slightly cheaper. The drawback is that the assembly becomes a little more
complex. In a simple embodiment of the invention it is also possible to use only the first
unit (the snorkel), as air forced into the mask has no outlet. This will work well for

testing the mask seal but will not allow any checking of the delivered volume.

Instead of a lung 8, use may be made of a volume indicator, e. g. an electronic volume

indicator.

In a simplified embodiment of the present invention, there is provided a snorkel that
extends through the mask to the volunteer’s mouth and/or nose. The snorkel may be a

hose passed through a hole in the mask, or it may be an integral part of the mask.
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Figure 6¢ shows the flow into and out of the lungs in liters per minute. The flow
increases from zero to about 65 1/min over a period of about 0.5 second and then
decreases to zero again over the next 0.5 second. When the pressure is releases the flow
increases again, but in the opposite direction and abruptly to a maximum of about 100

1/min to gradually decrease to zero over the next 3 seconds.

The volume and the flow is controlled by the rescuer, e.g. by his or her hand squeezing
of a bag. If the rescuer manage to empty the bag sufficiently he or she will have

administered about 700 to 1000 ml air (in the case of a bag for adults and no additional
oxygen supply). In the case of additional oxygen supply the total administered volume
should be limited to about 400 to 600 ml. The administration of this air/oxygen should

take about 1 second.
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phase the volunme increases fromzero to about 700 m
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flowinto and out of the lungs in liters per mnute.
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devi ce according to the present invention the pressure
should increase while the air/oxygen is adm ni stered,
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e.g., by an adjustable restriction. The neans for
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person of skill. A lung of a human being al so has

typically a conpliance of about 0.02 liter/cm H2O
wab@sosspl i ance may be adj ustable within the rBeyNOI04/000293

0.01 to 0.15 liter/cm H2O. This 15 provides for

sinmulation of, e.g., COAD (&hronic obstructive airways

di sease), which results in very stiff lungs. The

dj ysta I c | | ance Jmay be achieved, e.g., by a test
44 8P’ 4 NG
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person of skill. 20 WD 2005/ 030334 PCT/ N02004/ 000293
B2 Pat ent C1aims 1. A device for practicing

ARe bt WP TRA RO R fil REFAORAM sSecon,
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provi de communi cation between the air source an

mawlde p@mum@thmbnﬁweemtas dirlsawke apd e back messe@ngeans, said back
nHK@t g ?t stanfe of human airway. 10 2. A

p&% FHEEAICAUR SIS B 1PRARrq Of SREPHE Y8 ur t her

conprises a thlrd passage designed to provide

comuni cati on between a breathing person and the

%urroundlngs 15 3. A device according to Caim1l or

e%@ﬁt%bfhﬂ?@o%l&fnﬁ? Wﬁ’e?%r S5 QICJZ gﬁﬁ%eé ﬁm% gsraégﬁg gned to

I Ca alr sal II‘S

p&‘@vnée deuinoeicatiOsetivesn 4 ireEhimigrpedson\siné ties snnﬁamdings
indicator is a danper biased in a crosswi se position
in said first passage.

3.
A device according to Claim 1 or 2, wherein said first passage includes indicator means

that indicate air flow through said first passage.

4.
A device according to Claim 3, wherein said indicator is a damper biased in a crosswise

position in said first passage.

5.
A device according to one of the preceding claims, wherein said back pressure means is
an artificial lung, which upon filling will indicate the volume delivered from said air

source.

6.
A device according to Claim 1, 2, 3 or 4, wherein said back pressure means is a

restriction.
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5. A device according to one of the preceding clains,
wherein said back pressure neans is 25 an artificial

wo evg/030884 ch upon filling will indicate the voPCIN02004/000293
delivered fromsaid air source. 6. A device
according to Claiml, 2, 3;:9r 4, wherein said back
pressure neans is a 30 restriction. WO 2005/ 030334
f’CT/ N02004/ 000293 13 7. A device according to one of
the preceding clains, wherein said first, second and

A devige aftasdagRSoml of tﬁ@%@e@iﬂguaﬁlsj WhéemabkRIoAae 88J0RH and third
designed to be placed between a patient valve and the

nesssees aye gormeqd ip @y intestated adwterglesigneshie befplaged batvern agatient
relitmsahd first and second passages are forned in

an integrated adapter, and said third passage is

formed in a separate unit. 10 9. A device according to

Claim8, wherein said third passage extends through

&he wall of the mask at a distance fromthe

SoBnEehiaRun e RSknkd 20 b sy AR 38 Eefprs
feamed] inkinridtepmésiaglepten rnd said dtiskpassagh iddrined hrea separate unit,
breat hi ng person's nouth and nose. 11. A device
according to Claim1l1, wherein said second passage
extends fromsaid patient 20 nask to the back

ressure device. 12. A device according to one of the

dededrasgrdingiorfelainpevvberpintshial thisd passagroextqnds ilirdegh thy wall of

the mask at a distance from the connection of the mask to said first passage.

10.
A device according to one of Claims 2 - 9, wherein said third passage communicates

with both the breathing person’s mouth and nose.

11.
A device according to Claim 1, wherein said second passage extends from said patient

mask to the back pressure device.

12.
A device according to one of the preceding claims, wherein the resistance provided by

the back pressure means is between 5 and 40 cm H,O/1/s.

13.
A device according to one of the preceding claims, wherein the resistance provided by

the back pressure means is about 20 cm HyO/1/s.

14.
A device according to one of the preceding claims, wherein said back pressure means

has a compliance simulating the compliance of a human airway.
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the back pressure neans is between 5 and 40 cm
H20/1/s. 25 13. A device according to one of the

w@e@smsiay cl ai s, wherein the resistance provPdENORY04/000293

the back pressure neans is about 20 cm H20/Us. 30 14.

A device according to one gfy the preceding clains,

wherein said back pressure neans has a conpliance

simul ating the conpliance of a human airway. WO

2005/ 030334 PCT/ NO2004/ 000293 14 5 15. A device
Hccording to one of the precedi ng cl ai ns, wherein the

.g%? Eres re nmeans a.conpliance betmeen 0.01 and

KPP RROKHIHS fgsone of t pﬁee@u&@@% Whetesn g bagl pressare means has

PERBFIHNRYbEWRLATE.01 ack pressure means has
a conpliance Jf abgﬁgbngml cé?HQO 10

16.

A device according to one of the preceding claims, wherein the back pressure means has

a compliance of about 0.02 1/cm H,O.



