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A METHOD OF APPLYING A MIXTURE OF TWO LIQUID COMPONENTS

Technical Field

The present invention relates to a device and method for co-applying two
or more liquid components from separate containers via separate liquid
channels or tubes having separate outlets. In preferred embodiments the
present device and method are useful for co-applying fibrin sealant compo-

nents with a gas to form a spray.
-Background Art

US-PS No.4,359,049 to Redl discloses a double barrel syringe for applying
a tissue adhesive such as fibrin glue or fibrin sealant to a human or animal
in need thereof. The fibrin sealant described comprises predominantly two
major cdmpone'nts, a fibrinogen-containing component and a thrombin-
containing component, each in liguid form upon use. Essentially, the
thrombin and fibrinogen, when mixed, provide that the peptide chains of
the fibrinogen are cleaved and conditions are provided so that the resulting
fibrin polymerizes into a clot which is useful for sealing fluid and air leaks,
in haemostasis and to connect tissue. To avoid premature clot formation
double-barrelled applicators are employed which, of course, keep the two
components separate until application to a patient is required. The '049
patent discloses that pistons within the two cartridges, each containing

one component, can be commonly actuated to dispense fluid simultan-

eously from each.

Other prior art patents describe various mixing heads for mixing two or

more components used in these and other surgical sealants. For example,



in need thereof. The fibrin seal ant described conprises predom nantly two
maj or conponents, a fibrinogen-containing conponent and a thronbin-
cont ai ni ng conponent, each in liquid formupon use. Essentially, the 15
‘thronbin and fibrinogen, when m xed, provide that the peptide chains of
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the exit a common exit channel. Adequate mixing of the components is desired
5 so as to form a uniform fibrin sealant. Inefficient mixing results in the
coadministration of fibrinogen and thrombin which may only result in a

small yield of actual sealant. A difficulty with fibrin sealant applicators can

be the premature formation of the clot within the device, especially those

devices where the components are mixed within a mixing head andjor

10 those devices wherein the components exit through a common channel.

After the first spray of sealant is complete, a clot may block the exit chan-

nels rendering the applicator useless and greatly reducing the surgeon’s

fiexibility in carrying out the sealant part of the surgical procedure.

US-PS No. 4,631,055 to Immuno includes a gas conveying channel for
15 blowing a gas through the needle or mixing head during discharge of the
components. However, an even, uniform distribution of the materials over
the anatomical area of interest is still not achieved. Indeed, a significant

amount of the components are wasted.

EP-PS No. 592,242 to Edwardson et al. discloses the first completely
20 autologous fibrin sealant. It provides for the coadministration of a fibrin
monomer solution with a buffer solution conducive to polymerisation of the
fibrin monomer prepared in less than 30 minutes from a single source of
blood (preferably that of the patient to receive the sealant}. This break-
through technology provides a fixed amount of fibrin monomer solution
25 from a sample of about 140 to 160 mi of blood. Uniform and efficient
mixing is even more important in order to benefit from this safe, efficient,
autologous sealant product and therefore new devices and methods for

applying two or more components to form a surgical sealant would be
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annular apertures.

Brief Description of the Invention

In accordance with the present invention there is disclosed a method and
15 device for utilizing a gas to co-apply two or more liguid components with
enhanced uniformity of mixing of the components resulting in a more
homogeneous mixture of the components and a minimal amount of unuti-
lized components. The present device comprises a nozzle head having
outlets out of which the liquid components and gas are dispensed and
20 where the outlets are arranged in a straight line with the gas outlet at one
end of that line. Also disclosed is a device and method for applying two or
more liquid components, e.g., components which form a fibrin sealant,
wherein the sources of said components, and preferably the source of a
gas to be used, are in fluid communication with an applicator and are

25 remote from that applicator.

In the present method, the flow rates of the components and gas are

in
of
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3 useful addition to the art. PCT Application WD 96/17618
di scl oses a device and a nethod of apply- i ng conponents of a fibrin
seal ant. The devi ce conprises a source of a gas and a reservoir for
each conponent wherein the gas source and conponent 5 reservoirs can be
actuated by common neans. Each of the reservoirs and gas source are
separatel y wo9Ressl conmuni cation with a spray head havi ngPCT/US96/#858%Nt er
~aperture at its outlet end and annul ar apertures, arranged concen-

tric with and radially outward fromthe ceptre aperture whereby the gas
and each of said conponents are discharged through separate apertures. 10
Preferably, the gas is discharged t hrough the centre aperture and the

fibrin seal nents ,are di scha separat .thrpough
each of the s%{é% °h %«gfﬁﬁ%}g §liqaid comqglneg?s ﬂgs‘@?‘f"Bﬁrtﬁ‘l‘c 'F‘yfrﬁ8 the
| nvention gas bemg expelled from the nozzle head as they exit their respective out-

lets of the nozzle head.

in this manner the two or more components are mixed outside the nozzle
5 before they are sucked into the gas jet since the component exiting the
outlet farthest from the gas outlet sucked across the outiet nearer to the
gas outlet. The components are further mixed in the gas jet and the mix-
ture and gas form a spray. In addition, the outlets are relatively small with
the result that a relatively small amount of the components is exposed to
10 the surroundings when the expelling is stopped. Furthermore, the clogging
tendency in the outlets is substantially eliminated since there is no mixing

of components in the nozzle head. Also the amount of the components -
remaining in said outlets after the application procedure is almost negligi-
ble. The latter factor is of vital importance in connection with a mixture of
15 an autologous fibrin monomer solution and a buffer solution where the
amount of fibrin monomer solution is relatively limited and accordingly

must be utilized to an optimum.

When the components are discharged at mutually differing volume flows,
it is according to the invention particularly advantageous to discharge the
20 component with the lowest volume flow through the outlet accommodated
farthest away from the gas jet. In this manner it is ensured that the com-
ponent being discharged with the lowest vo' ime flow is mixed with the
component being discharged with the highest volume flow before saic

components enter the gas jet in the mixed state.

25 The expelling of the components through the nozzle head may according to
the invention be carried out by means of an expelling means, which is

activated by means of an electronic control unit, and the expelling of the



In accordance with the present invention there is disclosed a method and 15
device for utilizing a gas to co-apply two or nore liquid conponents with
enhanced uniformty of mixing of the conmponents resulting in a nore
honogeneous mi xture of the conponents and a mininal anmount of unuti-

| i zed conmponents. -The present device conprises a nozzle head having
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one end of that line. Also disclosed is a device and nethod for
applying two or nore |iquid conponents, g£.49., conponents which forma
fibrin seal ant, wherein the sources of said conponents, and preferably
the source of a gas to be used, are in fluid comuni cation with an
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PCT/ US96/ 19505 electronic control unit, said electronic unit in turn beinglactivated by seéanst ed

such that the two L ggigqxaﬁg@%%qlteﬁ b"’\‘:rﬁedursaer agélinsgu&i%egozlzpé ReatcheAs a result,
the expelling of the components and the gas can be carried out in a homo-

5 geneous manner at substantially constant volume fiows.

In connection with a method using syringes with their respective expelling
piston as containers for the components, the interruption of the expelling
means through the control unit may according to the invention imply that
the control unit activates said expelling means to retract the pistons of the
10 syringes a short distance with the result that the components are retracted
a short distance from the outlets of the nozzle. As a result, the risk of the
two components coming into contact with one another and consequently

the risk of & clogging of the nozzle outlets have been considerably reduced.

The invention relates furthermore to a device for applying a mixture of two
15 liquid components kept in their respective containers, where said compo-
nents are fed to a nozzle head through their respective liquid-transferring
means, said nozzle head comprising a separate outlet channel for each
component as well as a separate outlet channel for a gas fed through a
gas-transferring means from a gas source, and where said device com-
20 prises an expelling means simultaneously activating the containers contain-
ing their respective component. The device according to the invention is
characterised in that the component outlets and the gas outlet in the nozzle
head are aligned along a substantially rectilinear line, the gas outlet being
accommodated at one end of the line of outlets. Such a nozzle head is
25 relatively easy to manufacture by way of any convenient means, e.g.,
injection moulding, and furthermore it ensures an efficient, good mixture of

the components.
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conponents enter the gas jet in the m xed state. 25 The expelling of the

conmponents through the nozzle head may according to - the invention be
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a push-button for actuation of the expelling means and the feeding of gas
10 through a differential pressure-adjusting device. As a result, the compo-
nent source containers, e.g., the pistons in the syringe cartridges, can be
actuated to supply the gas and components without the presence of elec-

tricity adjacent the nozzle head and the associated handle.

When thé containers used for the components are syringes with their
15 respective piston for expelling the component in question, the expeliing
means may according to the invention comprise a holder for the securing
of the syringes, and an electrically driven elevator means for a simulta-
neous actuation of the pistons of the syringes with the result that a partic-
ularly accurate and constant volume flow set in advance is obtained

20 through each outlet in the nozzle upon such actuation.

Finally, it is according to the invention particularly preferred that the expel-
ling means and the gas source in form of a gas pump are combined as a
separate unit together with an electrically driven control unit, said control
unit being adapted to control the expelling means and the gas pump at a

25 signal from the user of the nozzle head.
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be carried out by neans of a punp also activated by nmeans of the '
“electronic control unit, said electronic unit in turn being activated by
means of a signaller controlled by the user handling the nozzl e head.

As a result, t he expelling of the conponents and the g $
carried out i"WOd"#8%o- 5 geneous manner at substantially ?@E@@%% gvoluma
flows. In connection with a nmethod using syringes with their
respective expelling pi ston as contai neys for the conponents, the

I nterruption of the expelling means through the control unit may
according to the invention inply that the control unit activates said
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with the result that the conponents are retracted a short distance

fromthe outlets @Fcempamyingdsawing, ip pdicht, the risk of the two

conmponents comng into contact with one another and consequently t he

risk of a clogging of the nozzle outlets have been considerably reduced.
Fig. 1 shows a device according to the invention,

Fig. 2 is a front view.of a nozzle head used in the device, and
5 Fig. 3 the same taken along the lines I-1 in Fig. 2.

Fig. 4 shows another view of a device according to the invention.
Description, of the Pref | Embodi

The device shown in Fig. 1 comprises a nozzle head 1 secured at the end
of a handle designated the general reference numeral 2. This handle com-
10 prises a tubular body 3 connected through a transition portion 4 to the
nozzle head 1, said tubular body 3, said transition portion 4, and said
nozzle head 1, respectively, having a circular cross section. However, any
convenient handle or means to hold or accommodate the nozzle head could

be employed.

15 As illustrated in particular in Figs. 2 and 3, the nozzle head is preferably
conically shaped with three through channels 5, 6, and 7, where two
channels serve as outlet channels for two different components while the
third channel serves as outlet channel for a gas. Of course, additional
channels and outlets can be utilized as required by the particular material

20 or product to be applied. The outlet channels 5, 6, and 7 are formed by
any convenient means, e.g., by the nozzle head being molded in a suitable
plastic material, such as polystyrene material, SAN. The outlet channels

extend from their respective opening at the broadest end of the nozzle



The invention relates furthernore to a device for applying a m xture of two
15 liquid conponents kept in their respective containers, where said conpo-
nents are fed to a nozzle head through their respective liquid-transferring
means, said nozzle head conprising a separate outlet channel for each
conponent as wel| as a separate outlet channel for a gas fed through a
gas-transferring neans froma gas source, and where said device com 20

pri ses an exXpebitasss neans si mul t aneously activating the cortausssr®sosont ai n-
ing their respective conponent. The device according to the invention is
characterised in that the conponent outletsgand the gas outlet in the

nozzl e head are aligned along a substan?ially rectilinear line, the gas
out | et being accomodat ed at one end of the line of outlets. Such a

moans, o g, et T AR % T oriPltisthai pBted er Y cGRAAT B o1
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5 each channel narrows down so as to be of the desired diameter at the

opposite end. This is done to accommodate using fluid transfer tubing

which may be larger in diameter than the desired outlet size. Any conve-

nient diameter outlets can be utilized, but outlets having diameters of .3 to

.5 mm and preferably .3mm are preferred. At this end of the channels,

10 the outlets are aligned along a rectilinear line with a center distance of

approximately 0.5 mm. The outlets have been designated the reference

numerals 8, 9, and 10, respectively, in Fig. 2.

The above short distance of a substantially constant inner diameter of the
outlet channels 5, 6 and 7 in the nozzle head serves to receive the end of
15 fluid transfer tubes 11, 12, and 13, respectively, which in turn are pro-
vided for the feeding of said components and said gas. These fluid transfer
tubes 11, 12, and 13 extend axially through the handle 2 and forwards to
a coupling plate 14, which is arranged and associated with an expelling
means for the components and designafed the general reference numeral
20 15, as well as a gas pump 16. The tubings 11-15 can be surrounded by a
resilient protecting jacket 17. At the end of the handle 2 opposite the -
nozzle head 1, the protecting jacket 17 with the tubings 11-12 can be
preferably retained in the handle 2 by means of a cap 18 inserted thereon.
The cap 18 is provided with a central, through opening and co-opérates
25 with the protecting jacket 17 and is retained in said handie 2 by way of

friction.

As mentioned above, the preferred device according to this invention

comprises a spray appli'cator or "pen” which is remote irom, but in fluid



accommodat i on of the expelling nmeans with the containers and the gas 5
source, respectively. The resulting handling of the nozzle head is
relatively easy and can be carried out without interference by the
presence of the expel I ing neans and the gas source. _ _
Furthernore, the handle may according to the invention be associated wth
a push-button_for actuation of the expelling neans and the feedi ng of gas
10 through a YO¥2P¥htial pressure-adjusting device. As a r RSIVHSEARL5ES
conpo- nent source containers, e.g., the pistons in the syringe
cartridges, can be actuated to supply tlge gas and conponents w t hout
the presence of el ec- tricity adjacent the nozzle head and the
associ at ed handl e. When the containers used for the conponents are

syringes with theidomunica$iRfiClvitHe thé Sbarteb st RoNE! ddrmisbridh®s ErAPNgss. 1R
guestion, the expelling means may according to the invention conprise
a hol der for the SHBaFiSygh as theypppligatiopr phfibsn seaterds thisepravided laygngatlyen
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upon such actuati qn. . Finally, it is according to the invention
pgrt icularly pr %f dPFed\s flisFutsed Regyiously. prior prt gb’ffba?@a%ipﬂ'!?ét‘@fﬁsafgd_bjf'cean
in f f | x I er .
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electrically driven control unit, said contro uni t .
control the expel I9eRgraite anavdswandHnstyurseniuiop the surgesn to gortrolf ansheenewherer

of the nozzle hethe surgeon \EE% %Btl'PﬁgﬁJsi, Btiés%”th% dtegﬁabl?era aa\[l.wmlpﬁz.gastion is achieved.

One embodiment of the device of this invention is set forth in Figure 4.

10 The present spray applicator comprises a nozzle head with outlets and
separate fluid transfer tubes for each component providing fluid communi-
cation between the outlets and the sources of components to be applied.
Preferably, the nozzle head has a handle which can be an elongated “pen”
accommodating the nozzle head at one end with the fluid transfer tubes

15 extending therethrough, exiting the opposite end and continuing to said
sources of components. The sources of components at the remote loca-
tion, which can be in any convenient containers, e.g., syringe cartridges,
are preferably part of an expelling means which dispenses or expels these
components from the sources through the fluid transfer tubes and out of

20 the outlets of the nozzle head, as desired by the operator or surgeon. This
can be accomplished by any convenient means such as valves in the nozzle
head or héndle of the applicator or preferably by providing an actuating
means which sends a signal to the supply unit upon actuation by the oper-
ator or surgeon. The actuating means can be a foot pedal or a button in

25 the applicator as are known in the device art. In a preferred embodiment
the actuating means is a resilient bladder positioned in the applicator and
connected via a pressurized line to a signal means, such that upon depres-
sion of the resilient bladder by the fingertip or hand of the surgeon the

signal means detects a difference in pressure and signals the supply unit to
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invéntion is explained in greater detail belowwith reference to the
acconpanyi ng drawi ng, in which Fig. 1 shows a device according to
t he i nvention, Fig. 2is a front view of a nozzle head used in the
devi ce, and 5 Fig. 3 the sane taken along the lines I-1 in Fig. 2.

Fig. 4 showdvaauigs vi ew of a device according to the i nvedriuse19505
Description of the Preferred Enbodi nents

10
supply the components.

The gas used to co-apply the components can be also supplied from, and
controlled by, the expellingness in a preferred embodiment or, can be

supplied and/or controlled separately from the liquid components.

5 Returning to Figure 1 in further describing the preferred expelling means, at
the coupling plate 14, the fluid transfer tubes 11, 12 are inserted in their
respective through bore {not shown), at the opposite end of which the
tubings are adapted to be connected with their respective syringe 19 {or
other convenient component source container) for their respective compo-

10 nent. The drawing shows only one syringe 19 communicating with the
tubing 11. The coupling plate 14 is adapted such that both the tubings 11
and 12 and the syringes, such as the syringe 19, can be easily removed.
Beyond the latter coupling plate 14 for receiving the syringes 19, the
expelling means 15 comprises an elevator means 20 for expelling the

15 contents of the syringes 10.

As illustrated in Fig. 1, the third tubing 13 serves to feed the gas and is
connected to the gas pump 16 through an outlet nozzle 21 and a luer
coupling 22. The luer coupling 22 implies furthermore that the above.
tubing can be easily coupled to and removed from said coupling plate 14.

20 A filter means is provided within the outlet nozzle 21.

As illustrated in Fig. 1, a fourth tubing 23 is furthermore accommodated
inside the protecting jacket 17. The said fourth tubing 23 is at one end
associated with a diagrammatically shown push-button 24 inside the
handle 2, while the opposite end thereof is detachably connected to a
25 control unit 25 in a manner not described in greater detail, said control unit

being associated with the expelling means 15. When the push-button is



The device shown in Fig. 1 conprises a nozzle head 1 secured at the end

of a handl e designated the general reference nuneral 2. This handle com

10 prises a tubular body 3 connected through a transition portion 4 to the
nozzl e head 1, said tubular body 3, said transition portion 4, and said
nozzl e head 1, respectively, having a circular cross section. However, any
conveni ent handl e or neans to hold or accommopdate the nozzle head cou

be enpl oyed. WOSTRISEY |l ustrated in particular in Figs. 2 BhRUS%6 ’t’ﬁ‘é5
nozzl e head is preferably conically shaped with three through channels
5, 6, and 7, where two channel s serve a4 outl et channels for two

di fferent conponents while the third channel serves as outl et channel
for a gas. O course, additional channel s and outlets can be utilized

as required by thergsged idowrathéraibiid 28 widld seid pushdutiont 24 Bad ale cbatlol J:he
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espect i va opent ngSA¢ T FigElto RGeS IRRL seputt, B o RTREMSL
PCT/ US96/ 19505 through the diagrammatically shown tubings 26, 27 th8 necessary activa-
5 tion of the elevator means 20 of the expelling means 15 and the air pump
16, respectively. The tubing 23 is detachably coupled to the control unit
25 in a manner not described in greater detail by means known to those

skilled in the art, .

The described device is mainly intended for application of a mixture of two
10 or more components in, e.g., fibrin monomer and a buffer fiuid with a pH
of 10, respectively, as set forth in the aforementioned WO 96/17638 and
EP 592,242, These two components are received in their respective sy-
ringe, such as the syringe 19, said syringes being dimensioned such rela-
tive to one another that the desired mixing ratio is established by a simulta-
15 neous activation of the pistons of the syringes by means of the elevator
means 20. The mixing ratio of the pH 10-buffer to fibrin monomer is pref-
erably 1 to 7, and usually a 5 ml syringe is used for receiving fibrin mono-
mer and a 1 mi syringe for the pH 10-buffer. The tubings 11-13 are ac-
cording to a preferred embodiment shaped by way of co-extrusion, the
20 inner layer of the tubings being made of polyurethane which is inert to the
fluids in question, and the outer layer of said tubings being made of poly-
urethane or PVC. The tubings are formed with an inner diameter of 0.3 mm
with the result that a iength of 2 m only allows approximately 0.3 ml of

fluid to be received in each tubing, i.e., a total of .6 ml of fluids.

25 When the expelling means 15 and the air pump 16 are activated by the
push-button 24 being pressed down, the two components are expelled
from their respective outlet in the nozzle head 1 while the gas is simul-

taneously being expelled through the associated outlet in the nozzle head.



head 5 adj acent the handle 2, said openings being placed at the corners of
an isosceles triangle, cf. the dotted lines of Fig. 2. At the corners of

t he- i soscel es triangle, each channel is of a dianeter of
approximately 1.2 mm and preferably after a short distance with a
substantially constant dianeter 5 each channel narrows down so as to be
of the desired dianeter at the opposite end. This is done to
accommodat e N emposdsui d transfer tubing whi ch may be paf/889s1b4bs

di aneter than the desired outlet size. Any conve- ni ent di aneter
outlets can be utilized, but outlets having 2ianeters of .3 to .5 mMmm
and preferably .3mm are preferred. At this 34d of the channels, 10 the
outlets are aligned along a rectilinear line with a center distance of
approxi mately O. 5T have been desi ghated the reference

Th
numeral s 8, O, and&gin as Fsgggéé{eﬁé\r?/”gh the-pytleat dne end ofithe rays s atlists.

di stance of a Sub&hi@é]the?édrup&iﬁ?ﬁttélﬂe fieB e theéliorERt @mddint &
channels 5, 6 and 7 in the nozzl e head serves to recei ve\hg thee%la beer,its

fluid transfer tuBi®slied thnough thejoutlet Sepravided, at ghe mpoh:te rertd.erheabdwqar o-

ded f the f fluid't f
Vubes 11, 12. andoraporh b SRR 3B fed BriudtiPie uTEice i thertiades ©
a coupling pl abe df4thewoinc bf batlets: a'ﬂb&dz eiposénts icahask g*;;g"eanatew%,l“;@g

means for the co onents an e nat ed the general reference nunmeral 20
15, as well as ar% ratehut ""'I*?F@’gtfﬁfﬁ%'@’eﬂe%f%ﬁ tecbe advantegedudpy Ac-

resilient protectdondingRs8é phi’10 Burfeh SaR i ﬁIpel at‘ﬁBW ?at%i%%g\ﬁﬁértne QEG

nozzl e head 1, the protecting jacket 17 wt e tubi can
preferably retai mad -0 O0hml/sem and the ermhswlfbamp D&Slmromirﬁlhﬁbeon

The cap 18 is pr th ope operates 25
wi th the protect %x%%?acwg%%? %’ﬁ’a‘gﬁ‘%ﬁ' é{E tffp wagtnﬁwg?@%ky birendring
friction. 10 monomer and pH 10-buffer to be mixed are expelied at a volume flow of

approximately 0.04 ml/sec and 0.0057 mi/sec, respectively.

Air is used as gas in the preferred embodiment, said air being sucked in
from the surroundings and subsequently carried from the pump 16 through
a filter to the nozzle head 1. Alternatively, any source of desired gas can
15 be employed. The speed of the air molecules must be relatively high at the
same time as the amount of air used must be kept at a minimum. An outlet |
diameter of 0.3 mm has the effect that the volume flow of the air is ap-
proximately 1.25 I/min. during the expelling procedure, lower volume flow

being preferred.

20 When the air and the two components flow out of their respective outlets,
the fluids are sucked into the flow of air and are substantially atomized.
The mixing of the two fluid components has been at least partially accom-
plished when said components are sucked into the flow of air. A lowering
of the respective discharge speeds is carried out by an adjustment of the
25 diameters of the outlets and their mutually distance in such a manner that
both are as small as possible. In this manner it is possible to operate with
relatively long tubings, i.e. the distance between the nozzle head 1 and the

coupling plate 14 can be relatively long, such as for instance 2 m. The low



As nentioned above, the preferred device according to this invention
conprises a spray applicator or "pen" which is renote from but in fluid
WO 97/ 20585
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communi cation with, the sources of liquid conmponents and/or gas. In

areas such as_the application of fibrin sealants this provides a greatly

I mproved toonP(??'z‘FRg surgeon. This is because the prior artPCfT(‘ch’f’?S?eal ant
applicators all include the sources of conponents in the hand-held applica-
5 tor. As discussed previously, prior art fill®in sealant applicators are
typi - cal ly doubl e-barrel syringes attached to a Y-piece or m xing

| ead. This is generally an awkward instrunent for the surgeon to

control and even \wisharge speddiaefitiérgié possiblestobaply itidé liguidanix@a® inhtaih uni-
desirabl e application_ is achieved. One er;r)‘%odi,rrent of the device of
this invention is QW 13vsrs withthe rgsplt that a layep orghigherstotal Wigkness mav k&t or

conprises a nozzl ¢ haag ymggwﬁ#lhlgﬁgqa@?g on top ot¥ddhaltRed | Ui d transfer tubes

for each conponent provi conmuni - cation between the outlets
and the sources of conponents to be appli ed. Preferably, the nozzle

head has a hand| eTnge%cr;])e f%B o) eth%nco(?rllgcpr%%%se grorrP ?hne respective syringes is as men-

5 tioned carried out inside the expelling means 15 which forms a combined
unit together with the control unit 25. Both the expelling means 15 and the
control Qnit 25 are electrically driven. This unit may be placed relatively far
away from the site where the mixture is to be applied, and it can be
adapted for reuse, whereas the nozzle head with the handle 2 and tubings

10 11, 12, and 13 may be adapted to be disposable. The control unit 25 can
be such that an interruption of the application procedure before the syr-
inges 19 are empty can have the effect that the elevator means 20 retracts
the pistons in the syringes 19 a short distance in such a manner that the
fluids in question are sucked a short distance away from the outlets in the

15 nozzle head 1. In this manner it is avoided that an interruption of the apply-
ing procedure involves a post-expelling caused by pressures accumulated
in the walls of the tubings, and especially in optionally present air bubbles
in the syringe containing fibrin I. The preferred retraction volume is approxi-

mately 0.04 mi, which corresponds to the expelling for 1 sec.

20 The described device renders it possible to apply a fluid mixture in a thick-
ness of approximately 170 uym, which implies that an amount of 5 ml fibrin
and a corresponding amount of pH 10-buffer can cover an area of 300
cm?. In connection with a length of tubing of approximately 2 m, the total
amount of lost fluid in said tubings is, as mentioned, approximately 0.3 ml,
25 whereby the amount of not used components after the complete expelling

from the syringe is relatively low.



accommodating the nozzle head at one end with the fluid transfer tubes 15
extendi ng t herethrough, exiting the opposite end and continuing to said
sources of conponents. The sources of conponents at the renmpte |oca-

tion, which can be in any convenient containers, e.g., syringe cartridges,
are preferably part of an expelling neans whi ch di spenses or expels these
conponents fromthe sources through the fluid transfer tubes and out of 20
t he outl ets wbotmssnozzl e head, as desired by the operator porasvs/gessn. This
can be acconplished by any conveni ent neans such as valves in the nozzle
head or handl e of the applicator or preferaf y by providing an actuating
means whi ch sends a signal to the supply un upon actuation by the oper-
ator or surgeon. The actuating nmeans can be a foot pedal or a button in 25
t he applicator as.are kno in the device art._In a prefefred enpodi nent
the actuating rreir'i'g reent! %slq?egﬂtdeﬁ‘l’"atlﬁﬁ'e‘?"tb6§fief‘?’19ﬁé8 3R efﬁﬁ'@daeﬂﬂ emest and
connected via a pfasddVide’RA didpefsihg sPmpitGraddt AR hondMePahdalpHRBLSHRR! €S-
sion of the resilient bladder by the fingertip or hand of the surgeon the
si gnal neans det dbesmixing ratiascuses myspeaswartbatathe mixtoed is netagivelyppeytralni t
}DCC):T / US96/ 195 0\5/\0 %Ké %Qéf%?ably said neutral state has already been achiexsd in the air b%ﬁ?ﬁ?)l y
t he conponent s5 the application site has been reached. During the production procedure, the

fibrin monomer in question has been admixed a coagulation-stopping agent
with a pH-value of 4.6. The restoration of fibrin monomer to the neutral

state implies that the coagulation process starts again.

The device in question can also be used for other components beyond
10 fibrin | and pH 10-buffer, where the mixing ratios and the volume flows
must be adapted to these components. For example, fibrinogen-containing
components and components containing thrombin or a thrombin-like en-

zyme can also be applied using the instant device and method.



The gas used to co-apply the conponents can be al so supplied from and
controlled by, the expellingness in a preferred enbodi nent or, can be

supplied and/or controlled separately fromthe |iquid conponents. 5
Returning to Figure 1 in further describing the preferred expelling neans,
at the coupling plate 14, the fluid transfer tubes 1 1, 12 are
inserted in their respectlve t hrough bore (not shown), posite
end of whi chWQ&”2085 { yhjngs are adapted to be connected pé-f:l/uksﬁsgp_f@
respective syringe 19 (or ot her convenlent conponent source cont ai ner)
for their respective conpo- 10 nent. The dr ah? ng s e syringe 19
comuni cating with the tubing 1 1. The coupling ed
such that both the tybings 1 1 and 12 and the sy !@ ﬂur“ "mﬂ“]he
syringe 19, can be eg¥mmg'rennved. Beyond t he Ia nlng pkate 14
for receiving the syringes 19, the expelling neans 15 conprises an

el evator nmeans 20 for expelling the 15 contents of the syringes 10.
As illustrated in Fid: 1in2davienforcanpliiotyva sr gers, iquid @omedenthéogesiesaﬁ@i i s

connected to the gas
9as sél Phthldg 5&&”%1? efils é?\g%rge tgﬁat plhe ae%%n\r/aéely to

coupling 22. The | uer coupllng urther
t ubi ng can be easi |l yadm;pleemaaddoabeddlsmme@mére@wnsaiajimmqvﬁrherg wheresn 4aid

20 A filter means gs

st rated inFg TEAY bR Ceebiihe Sille TordRES o s compananin Al ooe

I nsi de the prot ect| ngn{l daritiaer v&ﬁere’ﬁksaxdswﬂéts‘ anerartangebinmg s28ighslimd. one end

associated with a diagramatically shown push-button 24 inside the

handl e 2, while the opposite end thereof is detachably connected to a 25
control unit 25 in a2mniihe devke dfbaimbledhereirgsdaigas oddenis| at ari ehdconsdid!

uni t . ,
straight line out outlets.

3. The device of claim 1 wherein said components form.a fibrin sealant

10 upon said application to said desired site.

4. A device of claim 1 for applying a mixture of two or more liquid
components to be kept separate in respective containers and fed to a
nozzle head through respective fluid-transferring means in fluid communica-
tion with said nozzle head and said containers, said nozzle head comprising
15 a separate outlet channelé for each component as well as a separate outlet
channel for a gas fed through a gas-transferring means from a gas source,
said device comprising an expelling means for a common actuation of the
containers with_ their respective component further wherein, said outlets of
the component outlet channels and the gas outlet channel in the nozzle
20 head are aligned along a substantially rectilinear line, the outlet of the gas

outlét channel being accommodated at the end of said line of outlets.

8. A device as claimed in claim 4, wherein the nozzie head is ihtegral
with an elongated handle, and wherein the component and gas-transferring
means are substantially resilient tubings extending from the handle to a

25 remote location of the expelling means.

SUBSTITUTE SHEET (RULE 26)



bei ng associated with the expelling neans 15. Wen the push-button is

WO 97/ 20585
PCT/ US96/ 19505

23 as a signal

to t

-

ontrol unit

11 pressed
down, the tubing 23 with said push buum mm “!ij m .
S adapted to transfer the resulting serence inside the tubing

he control unit 25. As a result the control unit

ini.tiates wo oidesssugh t he di agranmatically shown tubi ngs PETUR%/19505

necessary activa-

15 and the air

punp

25

5 tion of the elevator nﬁins 20 of the expelling neans

16, respectively. e tubing 23 is detachably

coupled to the control unit 25 in a manner not described in greater

detai| by means knogn tp drebggeas K- lamegsik clalirﬁql \PhdrBf A $Ctuat:n)& means fs pro-

described device is mainly int
or nore conponents vided & gonnei:tndm wnthnﬁ:adraadlea%ntm dmﬁétmg ﬁ\éansdacmuatlasah@H

of 10, respectively
EP 592, 242. These t
ringe, such as the pieinrgeediSerisgdevicy.r i nges bei ng di mensi oned such reI a-
tive to one another that the desired mxing ratio is established by a

sinmulta-

5

10

15

20

25

pli‘'cation o

t forth h tioned WO 96/1 7638 and
PSR RGeS 20 PBCAFTRD | L4 roApoct | dhiatgneat

7. A device as claimed in claim 4 where the containers used for the
components are syringes with their respective pistons for expelling said
components, further wherein the expelling means comprises a holder for
the securing of the syringes and an electrically driven elevator means for a

simultaneous actuation of the pistons of the syringes.

8. A device as claimed in claim 7 wherein the expelling means and the
gas source in the form of a gas pump are combined as a separate unit
together with an electrically driven control unit, which is adapted to control
the expelling means and the gas pump at a signal from the user of the

nozzle head.

9. A method of applying a mixture of two liquid components using the
device of claim 1 whereby the volume fiow of the gas is adapted to the
volume flows of the components in such a manner that outside the nozzle
said components are sucked into the jet of gas being expelled through the

gas outlet.

10. The method of claim 9 wherein the gas outlet is at one end of said

straight line of outlets.

11. A method as claimed in claim 10 and whereby the components are
discharged at mutually differing volume flows, and where the components
with the lowest volume flow are expelled through the outlet farthest away

from the gas outlet.

SUBSTITUTE SHEET (RULE 26)
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15 neous activation of the pistons of the syringes by nmeans of the el evator
means 20. The mxing ratio of the - rorin nononer is pref-

erabl’'y 1 to 7, and usually a 5 ml syringe is us . receiving fibrin
nmono- mer and a 1 m syringe fo m“ﬁ“ mr The tubings 1 1-13
are ac- cording to a preferred " by way of

co-extrusion, the 20 inner |ayer of fhe“tu I ngs being made of pol yur et hane
whi ch is iner WQ /20585 fluids in question, and the outerPF‘é(§§?6"3-'r°5sai d
t ubi ngs bei ng made of poly- uret hane or PVC. The tubings are forned
with an inner dianeter of 0.3 mm with the result that a length of 2 m
only allows approximately 0.3 m of fluid to be received in each
tubing, i.e., atotal of .6 m of fluids. 25 When the expel ling nmeans 15
and the aif pump 19781 nighbd 8k efbiméd il Biaim 9, WHERIPHd Qibelthd st b HmBscd
down, the two conponents are expelle fromthelr respective outlet in
t he nozzl e head 1 némtisethrbeghdbe inozgienhgad is carried madulsy ynémrisngf @npetpeliihg
}32;;-;) B%SGF QS SSESOCI %teggs,ovl%{cﬁtis IaE:]tl.:tatt]eed E\? er%tl,aensho%aa% electronic coﬁ:y_é? u?uzt{ %gg %Eat

the expelling of the gas is carried out by means of a pump, which is also
5 actuated by means of the electronic control unit, and that said control unit

in turn is actuated by means of a signaller actuated by the user handling

the nozzle head.

13. A method as claimed in claim 12 and where'; syringes with their re-

spective expelling piston are used as containers for the components,

10 and wherein an interruption of the expelling means through the control unit
before the syringes are empty has the effect that the control unit actuates
the expelling means so as to retract the pistons of the syringes a short
distance whereby the components are sucked a short distance away from

the outlets of the nozzle.

15 14. A system for applying a fibrin sealant to a site in need thereof com-
prising

a spray pen adapted to be held and actuated in one hand and

comprising at one end a spray head from which one or more

components of said sealant and a gas are dispensable and

20 separate channel means for transferring said one or more com-

ponents and gas to said spray from a second end of said pen;

tubing means providing fluid communication between said
second end of said spray pen and a source of said one or more

components and gas; and

25 an expelling means remote from said spray pen comprising a

 source of said gas and sources of said one or more compo-

This Sheet Has Been Replaced
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The gas is expelled through the outlet at one end of the row of outlets,
whil e the conponent to be fed in the | owest anount, viz. the pHbuffer, is
expel l ed through the outlet. 9 provided at theopposi+te end. The ot her
conponent, fibrin nonomer, is expell outlet 8 in the mddle
5 of the row of outlets. These comﬂﬂiﬂ"?[lﬂﬂ"ﬂﬁ?& ll'ed at any conve-
nient rate but low flow rates have beenc M advant ageous. Ac-
cordingly, tweonksdd buffer can be expelled at flow rates hgiwegiose040
and .0100 m/sec and the fibrin solution between .028 and .070 m /secs
preferably at the aforenentioned 1:7 ratio. Myst preferably, the fibrin 10
nononmer and pH 10-buffer to be m xed are eﬂ@el |l ed at a volune flow of
approximately 0.04 m/sec and 0.0057 m/sec, respectively. Air is

used as gas in the preferred enbodi ment, said air being sucked in from
t he surroundings and subseiie@ndycopkiolatle meahw for trapsieying saidrgasgand one g

filter to the nozzle heado#gndfﬁ‘;}%ﬁﬁﬁ%ﬁ%ﬁl “°maé9‘d%9ﬁé'§§9?‘i?%}§?%%9ﬂ?%ﬁ :{1

15 be enpl oyed. The speed o e alr ecul es mus vely

t he sanme tinme as thetubingimeans, dhnoughb esdidrsptaybgerkept it of saidisprag An
out | et di anmeter of 0,3 has the effect that the volune flow of the
air is ap- pr oxi mat eﬁ‘?PCI;TnZS 1/mn. during the expelling procedure,

| ower volune flow bei ng preferred. 20 Wen the air and the two
conponents flow out of their respective outlets, the fluids are sucked

into the flowf 18 r Thagystem efipleimnitd wheyeinssid carponents are arfibtlimgpope- t he
two fluid conpon - ﬂﬁ% £ Hwi 0l n
sai d conponents g{rgéssgl%ioenggfanf' géotn]’ffg 6%%3’%% %ﬁ%omer”lhnsgala soﬁt(;lfo q\%\@?
respective di schesgse sqiddithsini rmosamer talpolyindiigean adj ust ment of the 25

di aneters of the outlets and their nutually distance in such a manner that
both are as small as possible. In this manner it is possible to operate

Wi th rel ativegy TREGybidhh BETlailn £4 Whéell §4i8 topniitienes Brd BSidiegkAR- head
1 and the coupling plate 14 can be relatively long, such as for
i nstance 2 m Theontaiping composition and a composition containing thrombin or a

10 thrombin-like enzyme.

17. The system of claim 14 wherein a control means for controlling the
flow of said gas and components is located on said spray pen and is capa-

ble of communicating with said expelling means via signal means.

f- "
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di stharge speeds render it possiblé to apply the liquid mixture in thin

uni - formlayers with the result that a |layer of a higher total

t hi ckness may be - provi ded by laying nore |ayers on top of each other.
The expelling of the conponents fromthe respective syringes is_as n-
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i ng procedure involves a post-expelling caused by pressures accunul at ed
in the walls of the tubings, and especially in optionally present air

bubbl es in the syringe containing fibrin I. The preferred retraction
vol une i s approxi - mately 0.04 m, which corresponds to the expelling
for 1 sec. 20 The described device renders it possible to apply a fluid
m xture in a thick- ness of approximately 170 pm whicl.J j t hat
an amount of YSORT208%r | n and a correspondi ng anount of pﬁtﬁ@%ﬁ%er
can cover an area of 300 cnerr]. bn §onnection with a length of
tubi ng of approximately 2 m the total /3 amount of lost fluid in said
tubings is, as nentioned, approximately 0.3 m, 25 whereby the anount of

not used conponents after the conplete expelling fromthe syringe is
14 The

relatively | ow WO 97/ 20585¢p
PCT/ US96/ 19505 4
i nvention has been described with Agr e to a preferred enbodi nent
flbrin nmonomer and a pH 10-buffer.
e mxture is relatively neutral

of a device for dispensing a m xtu
rAady been achieved in the air

The m xing rati os used nmust ensur e
and preferably said neutral state

bef ore
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5 the application site has been reached. During the production procedure,

t he fibrin nmononer in question has been adm xed a
¢coagul ati on- st oppi ng agent with a pHvalue of 4.6. The restoration of
“fibrin nononer to the neutral state inplies that the coagul ation
process starts again. The device in question can al so be used for
ot her conponents beyond 10 fibrin | and pH 10-buffer, wher ). Xl ng
rati os and th@“VBPﬁ%ﬁ f1 ows nust be adapted to these ?6 ot H%@Q For
exanpl e, fibrinogen-containing co r‘(ggents and conponents contai ni ng
thronbin or a thrombin-like en- zgp can al so be applied using the

i nstant devi ce and net hod. WO 97/ 20585

PCT/ US96/ 19505 15

1. In a device for applying two or nore |iquid components to a desired

site with a gas flow, said conponents and gas being supplied separately to
a nozzle head to be dispensed therefrom the inprovenent wherein said

ACTUATING
MEANS

N

lf—i
4:.
\

| NOZZLE
APPLICATOR

FLUID AND GAS
TRANSFER MEANS

=

EXPELLING /
MEANS

LT\
/ ) 1 | COMP #2
GAS ( '
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5 nozzl e head includ separate outlets for each of said conponents and gas
and further wherein d outlets are arranged mas@ rép 06/49606
2.° The device of claim1l wherein said gas outlet is one end

straight line out outlets. 3. The devi ths‘(}; qggT

sai d conponents forma fibrin seahant 10 upon said app |cat|on

dd d*sit A device of claim1 for applying a
oaresor o UMMM, o omonen - T e lepl il 1

respective fluid-transferring neans in flui THtﬁ’rsHEE]c ~tion
with said nozzl e head and sai d containers, faid mpﬂ N donpri si ng
.l:lhls h@etﬁﬁ‘s%&ﬁi 1a&ut|et channel s for each conporren as Ja separate
Ch?éH”t@'anHOéorﬁr&%%lé ﬁféahgrfgmf'hrﬁifgﬁﬁ%ﬁﬁas ﬁ bhd bfEEans
sal d devi ce conprising Xp I'ng neans for
on air miege components fmtsaldmemndﬁmdmr thesugic khide

conponent furt her ein, said outlets of t he conponent outl et
channel s and the ga§”bm9 meansa thegugh, spick speay; pen and oupof saiddspriay
alignedgal ong a'subg{gaptially rectilinear line, the outlet of the gas

outl et channel being accommodat ed at the end of said line of outlets.

5. A device as clained in claim4, wherein the nozzle head is integral
with an el ongat ed handl e, and wherein the conponent and gas-transferri ng
means are iBbstRetsvaten pkslaimeld whesein saideemaongnts ara atibrimntino-t o a

25 remote [acaldigfon ard's c@?ﬁﬁ“éﬂ}gwﬁ&\n when mixed with said solution will

cause said fibrin monomer to polymerize.

16. The system of claim 14 wherein said components are a fibrinogen-
10 containing composition and a composition containing thrombin or a

. thrombin-like enzyme.

17. The system of claim 14 wherein a contrdl means for controlling the
flow of said gas and components is located on said spray pen and is capa-

ble of communicating with said expelling means via signal means. -

15 18. A system for applying two or more liquid components to a site in
need thereof combrising |
a) a source of said components;
b) applicator means for dispensing said c'omponents onto
or into said site; and
20 c)' expelling means for expelling said components from said
_ source to, and out of, said applicator means;
wherein said source of components is remote from said applicator means
such that a user can apply said sealant without manually holding said
source. ' .
25 19. The system of claim 18 for applying a surgical sealant to a site

in need thereof comprising
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WO 97/ 20585
PCT/ US96/ 19505 o . .
A device as claimed 1h claim4, wherein an actuating

1/4s '906/ 19606
UL 2NoV g7

expel l'ing nmeans and the feedi nﬂ of: gas through a differential

‘pressure-registe w lu : 5 7. A deu.ce._as clained in claim4
where the contai nmmmﬁu“lf s” e conpdrkS  SHEET $IASYBEENDES Wi t.h
their respective pistons for ‘expel i ind®8aid REMABEpENt s, | furt her

wherein the expelling nmeans conprises a hol der Yor +he~Securi ng of

the syringes and an electrically driven, el evator, neaps for  a
si mul t aneous act uat PBRIGAOE H@#%?‘Uﬁ?"ﬁﬁ"gt?lépayr h?@‘gg?‘""g discrefg aper- 5

device as claimed iﬂ,@gqpe}ae?gggﬁ%%@gq RYORI EoRBoREATS wHith WA form

gas source in the formo ned as a separate unit
together with an el egid isealahy apory anixingtcan benidispersed, said aaperterbst o

cont rol t he expel ling means and the gas pu at, a signal fromthe
user of the corresperdingstp discrete channels thrpour;ph said spra% head;
5 , tubing means having discrete channels therein for the transfer

of components to said spray head, said tubing means and dis-

This Sheet Has Been R, rete channels at a first end being connected to and in fluid

eplaced
”m," ,"," "’, m ’m - ommunication with said discrete channels within said spray
10

iead, said tubing means at a second end being connected to
and in fluid communication with an expelling meané; and
an expelling means remote from said spray head having dis-
crete sources of two or more liquid components which form
said sealant upon mixing, said discrete sources being
connected to a'nd'_in‘_fluid communication with said discrete
15 channels of said tubing means, said expelling means further
including transfer means for transferring said two or more
liquids out of said sources through said discrete channels of
said tubing means and said spray head and out of said apér-
tures in said spray head; whereby the user of said application
20 system is able to apply said fwo or more liquids to form said
surgical sealant without the manual holding of said expelling
means or sources of liquid components.
20. The system of claims 18 or 19 wherein said applicator means
further comprises a handle for directing the dispensing or application of
25 said liquids. | |
21. The syétem of claim 19 wherein said expelling means com-
prises
a discrgte source container for each of said liquids, said con-
tainer having a slidable piston in a first end of said container

30 such that appropriate displacement of said piston displaces an
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15 9. A nmethod of applying a m xture of two liquid c onents using the
device of claim1l wh

th I fl f th t ;
vol une flows of the_mwgﬁ gwngnneret ﬁgts 0 g ﬁ&o’ T9606

gas outl et are(}l]mﬂmﬂ'ﬂng o ol a?%sgbﬁié?e?ﬁ“f’rﬁﬁd""“lﬁmﬂtVﬁ%T

at one end of said llne of ouLJ ets. 11 A
nmet hod as clainmed in claim110 and vvhere% t he

di scharged at nmutually differing vol une Pows {-ﬁ @@Egﬁrrponent S
with the | onest volume flow aré expelledthro § farthest away

25 fromthe gas outle imo9,
HadWee K di ng%n}o"ﬂ%ec’f @rﬁ'éonrﬁ gﬁ{’%ﬁ e%?! (g* %%?E ?%’l'%g%?l s carried”
Wos! §ledt
out mﬁumﬂ n exghldievorRans mhldféblaan cga.@tpwtohya Raited Wistihce
unit, and that the expelllng of the gas is carried out
urrp wii aldessedlo&r@caonuaalddelbyammneam being Esponsibre to;

control unit, and that sai.d,control ' in turn is act %ate s¥ r’rPlel!ns of a
signal | er actuated by@t3PRtelme e}ﬂfn\ﬁ'lhi“ﬁb 'PHESRRSA t° ABAFtUating signal from

5 a user, signals said elevator means to displace said piston.

22, The system of claim 18 including an actuator means whereby
a user of said system can actuate transfer of said liquids from said expel-
ling means to, and out, said spray head.

23. The system of claim 18 wherein said actuating means is non-

u 10 electrical.

24. The system of claim 18 wherein said actuating means is in fluid
or air comfnunication via a discrete tube or channel with said expelling
means such that when said actuating means fs pressed or actuated a
pressure differential is created within said discrete tube or channel,_ which

15 pressure differential is converted to an actUéting signal to actuate said
expelling means to deliver said liquids. '

25. The system of claim 20 and 22 wherein said actuating means
is located in said handle. | '

26. The system of claim 21 and 22 wherein said actuating signal

20 is provided by said actuating means.

27. The system of claim 18 wherein said components include two
or more liquids which form a surgical sealant upon mixing.

28. The system of claim 27 wherein said components also include
at least one gas.

25 29. The system of claim 19 further comprising a source of gas co-
deliverable with said liquids via a third discrete aperture in said spray head.

30. The system of claim 29 wherein said source of gas is located
within said expelling means and is in fluid communi.cation with said spray
head via a third discrete channel of said tubing means.

30 31. A device for applying two or more liquid components compris-
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13. A nmethod as Cljiid in claim12 and where syringe

(b their
respective expellin I ston are used as containers T}V’\L&élco%rﬁnlg 6@16

wherein an interruption of the—expetling nmeans throu cont roI uni t

before the syring he effect that th
t he expel ling rreaiE ‘mm’ immlgﬂﬂhtt the pistons of the syrl nges a %133[73 .
0 e

di stance whereby the conp sucked ‘a short distance away fromthe

outlets of the nozzle. A systemséor applying a flbrln sealant _to a
site in need thereof conpr|3|ng a S hpt ed
to be held and actuated in one hand and conp Fﬁﬂﬁs-f ead from
whi ch one ing nore conponents of said seal ant Jand aRE 1L

di spensabl e; means for rOV|d|n fluid co I on between said
spray head an@ a s8uazzlethregoh wg@lbsaldmcéﬂe@mweanesddmergds and

[ om sald Spr ay appPl cat BPUREREY B sORTERIGLe i, FUELSGiniSation with ™ ©
sources of said one or ngs@ gesE@nents and a controller for

transferring said gas and one or nore conponents from said means for
expel li®g, through ehid adwrellé (whlphowm cioogefationl with sald:nmazllel, cacilion,

through said applicator ?aqgsoclgntlggl of 'Iche glrectlon of the appllcatlon of sald
This Sheet Has Been Rep components, and
”"ll ,I"" ml I, ,m “an actuating means in communication with a control
means capable of facilitéting delivery of said compo-
10 nents from said sources to, and out of, said nozzle.

32. The device of claim 31 wherein said signal means is a finger
actuable Hutton, bladder or switch.
33. The device of claim 31 wherein said signal means is a foot
pedal. _ | _
15 34. The device of claim 31 herein said signal means is non-electri-
cal.. |
35. Thé device of claim 31 wherein the signal means is in fluid or
air communication with a pressure reading device via tubing means such
that when said signal means is pressed or actuated, a pressure differential
20 is generated and the pressure reading device senées such preésure differen-
tial and actuates said control means in response to said pressure differen-
tial.
36. The device of claim 31 wherein upon release of said signal
means said component delivery ceases and said components are drawn
25 back into said fluid communications means so that said components are
not present at the very exit tip of said nozzle.
37. The device of claim 31 wherein said two or more liquids form
a surgical sealant upon mixing.
38. In adevice for applying one or more components of a surgical

30 sealant to a site in need thereof, which device comprises one or more
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18 15. The system claim 14 wherein said conponey a Al prj
solution and a (:/om‘_eni_.\mH:—h—'vmen ntxed with sai dj mn @&/&@gﬂa&
said fibrin mononer to pol yneri 16. The system ' [

sai d conponents “\“ﬁ“ﬂ mkont ai ning conpositi f%&-a@mﬂ%?
cont ai ni ng thro “\“ i ke enzyne. 17. The systemof claim -
14 wherein said conhtrol l'er for controlling the flow of said gas and
conponents is actuated by an actuator jggcated on said spray applicator.

18. A systemfor applying two or nore |iquid conponents to a site in

need thereof conpri sing: a source of said conponents; b)

an appl i cagvebble st in mr%dhdm?m@nwhérmmawm gaeh such compo- sai d
site; and c) means Tor expelling said conponents from said source

to, nent sughi tlwttmfdelm Oémgld camoneazmto saltsite iis fagilitatedrbye of

t { { d
Component st mEeRah b BikoRy IR sBif Bohtihed: R imBlREeN: °ol & m
18 for appiHergirisaid Shé Hr- ﬁ.%qmtdr@ areShidvdd by mech8Rital PRéAN at a

conpri si ng:
5 predetermined rate in response to signal means actuated by a user of sald

device.
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a) an appls
therein thg g
upon m xin

|HNg a spray head having di screte tures
m@um“““m conponent spwhi ch wi | | for Jgiég’oﬁa ant
@ drspens®d, said apertures corresponding to discrete
channel s through said spray head; :

REPLACEMVENT SHEEL. method as claiméd int¢iBind99 havhéi@in!ithe' 8kSeliRgNoE thet her ein
for the transfer of conponents to said spray head, said tubing and

di scret e cheompbeents thraugha thersozae chéssl iig) casriadcoet hyo nmeahs roff bai d
comruni cati on w.th sai.d di screte annels wifhin said spray head,
SOt ubs ngoMReliid’ means,cWich 4% Fasartes BYnMEENSOL Gn SRGHOR (T
conmmuni cat i LR, ; p | e, | ogponent s
Comote front"ahl tha the expbling"Bf he Bs HPEaiedlbf By B diGPONC

li quid puraphpwhicht 5 alsiocactuated 40 dheasl efitthepelectronicngontral dindi,scr et e

sources being connected to and in fluid comunication wth said
di screte chefithahat srid gomteal jnil instirg iscasidiated by meeans,@fra sigraller

i ncl udi.ng t .| ' re liquids out of sai d
sour ces th?%%g%tésd;m %‘?sﬁgfegtl{eé@é’?fﬁ{er‘%sﬁ%@gfggt ubi ng and sai d spray
head and out of said apertures in said spray head;

13. A method as claimed in claim 12 and where syringes with their
respective expelling piston are used as containers for the components,
and wherein an interruption of the expelling means through the control
unit before the syringes are empty has the effect that the control unit
actuates the expelling means so as to retract the pistons of the syringes
a short distance whereby the components are sucked a short distance

away from the outlets of the nozzle.

14. A system for applying a fibrin sealant to a site in need thereof

comprising:

a spray applicator adapted to be held and actuated in one hand
and comprising a spray head from which one or more

components of said sealant and a gas are dispensable;

means for providing fluid communication between said spray

head and a source of said one or more components and gas; and

means for expelling said one or more components and said gas
remote from said spray applicator comprising a source of said gas
and sources of said one or more components and a controller for
transferring said gas and one or more components from said
means for expelling, through said means for providing fluid

communication, through said applicator and out of said he

ad. e —
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whereby the user of said application systemis able t [ t wo
~or~nore liquids to formsaid surgical sgalant wt hout,mﬂm"mlmﬂmmL
" hol ding of said neans for expelling of sources of liquwde L nts.

20. The systemof claim 18 or 19 wherein said applicator further conprises

a handl e fonsdi reaéi §igsteRe ofi 8RAAS 140 wleraih Isaithicopipdtiertai ard iad fiban. 21.
The system of claim 19 wherein said neans for expelling conpri ses:

a di scret e swnoseerc doluliorrandr acgompemendi whickhjuwien faixgdc wvithi paid
havi ng a sl i%agl e \@l ﬁ%on in @af.'hr.st end of . sai contgi ner such that
appr opri at eSYPLBR WL RS pald[iGriR;eRAmE I8 RANDCHRSy punt of i qui d

froma second end of said container; an el evator for

di splacing said piston a desired distance in a desired direction,

sai d el evat 36. beThg rsyspemsiofe ¢leim deht wdidrein said cehipgnents ragepa@nse to
an actuati ng signal from a user, signal S said el evator to, displace
sai d pi ston! brindgen-containing composition and a composition containing

thrombin or a thrombin-like enzyme.

17. The system of claim 14 wherein said controller for controlling the
flow of said gas and components is actuated by an actuator located on

said spray applicator.

18. A system for applying two or more liquid components to a site in
need thereof comprising:
a) a source of said components;
b) an applicator for dispensing said components onto or into
said site; and
c) means for expelling said components from said source to,
and out of, said applicator means;
wherein said source of components is remote from said applicator such
that a user can apply said components without manually holding said

source.

19. The system of claim 18 for applying a surgical sealant to a site in

need thereof comprising:

a) an applicator comprising a spray head having discrete
apertures therein through which liquid components which will
form said sealant upon mixing can be dispensed, said apertures

corresponding to discrete channels through said spray head;
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22. The systemof claim 19 further including an actua er of
. sat d system can actuate transfer of sai dgl i qui d conp ﬂﬁﬂﬁ&ﬁ“ﬁt ﬂ“neans
for expelling said |iquid conponents to, and out of,

The system of claim 22 wherein said actuator is non- electrlcal 24. The

system of claim %} whaubirny Havihgdiseré@ chanhéls ftheréinOforaihe tramgter 6fit i on
via a discrete tube or channel wth said neans for expelling said liquid

conponent s such taempenentsste saidapray dreads Spl@@@dgtﬁﬂdadlﬁgmtécpmrme&%sure

differential is crea sai d di te tube or channel

pressure differerf aa%"fg%e%%ﬁ?é'?q 88"?8“}#@ Pﬂgt'?ﬁ&'g cj’ﬁ‘am”{‘&*a&!:‘%'h&f'ﬂ‘ sai d
expel I'i ng means tgidladisoRte %%Hdﬁ%ﬁhﬁp%ﬂngﬁflaﬁl hea35 saldTh@bﬁWTaené of
claim 20 wherein an actuator is |located in said e system
of cl ai m 24 wher siecondi ehchbeing conneadtgddo, ﬁsdpndimdexﬂ:rmymmanmm'eh.or.
27. The system of claim 18 wherein said conponents include two or nore

I i quids which forma surgical seal ant upon m xi ng. 28. The system of

claim 27 wherein gai d f@GRONGR! SxplIffg | $4id UflfuiAt components remote from
said spray head hévihg discrete sources of two or more liquid
components which form said sealant upon mixing, said discrete
sources being connected to and in fluid communication with said
discrete channels of said tubing, said means for expelling further
including means for transferring said two or more liquids out of
said sources through said discrete channels of said tubing and

said spray head and out of said apertures in said spray head;

whereby the user of said application system is able to apply said
two or more liquids to form said surgical sealant without the
manual holding of said means for expelling of sources of liquid

components.

20. The system of claim 18 or 19 wherein said applicator further
comprises a handle for directing the dispensing or application of said

liquids.

21. The system of claim 19 wherein said means for expelling
comprises: |
a discrete source container for each of said liquids, said container
having a slidable piston in a first end of said container such that
appropriate displacement of said piston displaces an amount of

liquid from a second end of said container;
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leaét one gas. 29. The systemof claim 1'9 fu IS a
_source of gas co- deliverable with saidgdiquid corrpong m&ﬂjﬁm@gHMte
di screte aperture in said spray head. 30. The syst " erein

said source of gas is located within said nmeans for expelling and is in

fluid communi cat aenelevitorsdod digplaginie 3Adid | pistors e alediredddistante inhannel of
sai d tubi ng. 31. A device for applying two or nore |iquid conponents

conpri si ng: desired directipsy; zsaidt eleyatar hRingh respansiverenaneentselier

del i vered,; sources of said ¢ nents influid ¢ [ i on
wth wlchy TE15pEOnS8 8%uf) SSHBHG ikl o & f8FoRaPals on
wi th said nozzl egaidaglblatort®Sdisplace said pistednt rol of the direction of the
application of said conponents and is renote from said sources

of conponents; and d) an actuator in comrunication with
a controlleg,capaple of . facilitati delivery. of sai
Comonent s #Pom Lhpcevdsam.et claim 19 Kithet iiéidfhacsh ' artldtdt whaeshy o

user of said system can actuate transfer of said liquid components from

said means for expelling said liquid components to, and out of, said

spray head.
23. The system of claim 22 wherein said actuator is non-electrical.

24, The system of claim 22 wherein said actuator is in fluid or air
communication via a discrete tube or channel with said means for
expelling said liquid components such that when said actuator is
pressed or actuated a pressure differential is created within said
discrete tube or channel, which pressure differential is converted to an
-actuating signal to actuate said expelling means to deliver said liquid

components.

25. The system of claim 20 wherein an actuator is located in said
handle.

26. The system of claim 24 wherein said actuating signal is provided

by said actuator.

27. The system of claim 18 wherein said components include two or

more liquids which form a surgical sealant upon mixing.

28. The system of claim 27 wherein said components also include at

least one gas.
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32. The device of claim31l wherein said actuator is a finger actuable

_button, bladder or switch. 33. The dgyvice of claim31 Hmjl ﬂll" lIII
actuator is a foot pedal. 34. The device of claim31 y Rl
actuator is non-electrical. 35. The device of claim31 wherern

sai d actuat®2®. i sThe dysteth of claim ck8nfurihefidompliéing & source wegasa-ng
device via tubing such that when said actuator is pressed or actuated, a
pressure di felivasableawiths sgigniquidceprapanents yiacs separatedisergte apesiirgenses
such pressure differential and actuates said controller in response to said
pressure di'f‘f%?'grﬁplra??‘ea%% The device of claim 31 wherein upon rel ease
of said actuator said conponent delivery ceases and said conponents are
drawn back into fluid comunication so that said conponents are not present
at the very3@xit Thepsysteguiod ¢leim| 89 wherein said source of gas is located

within said means for expelling and is in fluid communication with said

spray head via a separate discrete channel of said tubing.
31. A device for applying two or more liquid components comprising:

a) a nozzle through which said components are delivered;

b) sources of said components in fluid communication with
said nozzle;

c) a handle which, in cooperation with said nozzle, facilitates
control of the direction of the application of said
components and is remote from said sources of
components; and '

d) an actuator in communication with a controller capable of
facilitating delivery of said components from said sources

to, and out of, said nozzle.

32. The device of claim 31 wherein said actuator is a finger actuable

button, bladder or switch.
33. The device of claim 31 wherein said actuator is a foot pedal.

34. The device of claim 31 wherein said actuator is non-electrical.
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37. .The device of claim31 wherein said two or nore |i g| cal
seal ant upon m Xi ng. 38. In a deviceynfor applyi ng l! m‘ﬂl}ﬁrﬂ nent s

of a surgical sealant to a site in need thereof, WhIC
or nore noveabl e pistons in corresponding containers contalnlng each such
conponent 3Eh tTHé ddvicdlfi ERim 8 wéew&amaewatbe i82nd frRid or! air
facilitated by the novenent of said pistons within said containers;

i npr ovenentcomeusicatien dwithe aopressure preading devicerviedtubingt soocke cthati cal | y

at a predet eLm ned,rate i.n r.esponse,to an actuator actuat echitlg a use
sai d devi c&¥ 6’

sprayed onthfbdSidifd théOpre Egaréyﬁéa%m, fdﬁbﬁbms%ﬁslé@eéﬁbﬁ %%%]

conponents ‘are sprayed onto sal

n3%ald JRLHALOL IS PISSSEH APh3P8URH60y 8 Pressie.

site usi e

of cl ai m 18liffeeerdiial and dactkmtes fsaid e«qrmird:lilerglrsa'eslponse toc eaigo peedsure

conpri ses:

W th

. "2%{ sources of .said conmponents in fluid comuni cat
differential; 4 appiicator; and

36. The device of claim 31 wherein upon release of said actuator said
component delivery ceases and said components are drawn back into
fluid communication so that said components are not present at the

very exit tip of said nozzle.

37. The device of clairh 31 wherein said two or more liquids form a

surgical sealant upon mixing.

38. In a device for applying one or more components of a surgical
sealant to a site in need thereof, which device comprises one or more
moveable pistons in corresponding containers containing each such
component such that the delivery of said components to said site is
facilitated by the movement of said pistons within said containers; the
improvement wherein said one or more pistons are moved
electromechanically at a predetermined rate in response to an actuator

actuated by a user of said device.

39. The system of claim 18 wherein said components are sprayed

onto said site.

40. The system of claim 18 wherein said components are sprayed

onto said site using a gas.

S one

t he
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b) a controller to control the expul sion of said conponents

, fromsaid sources to, and out of, said gpplicator. 42. UI m"tlﬂmmm
claim 4l wherein said sources of components are cartridges® DARRY LAl 1a d
further where the expul sion of said conponents fromsaid cartridges is

acconpl i shegd1by THe Fya¥anosf Blairmh ® Weher@ird shid PleshsTor bRpélingEwE to said
controller. 43. The system of claim4l wherein said controller controls

t he expul si on of cemponestpsromrisesia a signal received froman actuator.

44. The system o{) claim43 V\per. in said at%t.uzfﬁ ar, 1s sel ectted fr.gm
a) a switch or2butt3RUEFSY F PoReME,Ipyif pmmunicatign with ¢

pedal renote from sai gaigeapSlida@br;eame! |1 ng; or c) a switch or
button on said applicator. 45. ° The system of claim 41 wherein said

sources of conpohknt saawhtsallet tappdritealt thve expulsionfdfusaid componertsi on vi a

tubing wth integral ¢hannels for each con&gtnegt. ., 46,, The system of
clai m 45 wherein sai di705pSAIEEHrces 19, APdONE Qb Faid aPRlieat@rsposabl e aft er
use and wherein the remai nder of said neans for expelling is reusable.

42. The system of claim 41 wherein said sources of components are
cartridges with pistons and further where the expulsion of said
components from said cartridges is accomplished by an elevator which

pushes said pistons in response to said controller.

43, The system of claim 41 wherein said controller controls the

expulsion of said components via a signal received from an actuator.

44. The system of claim 43 wherein said actuator is selected from:
a) a switch or button on said means for expelling;
b) a foot pedal remote from said means for expelling; or

c) a switch or button on said applicator.

45. The system of claim 41 wherein said sources of components and
said applicator are in fluid communication via tubing with integral

channels for each component.

46. The system of claim 45 wherein said applicator, tubing and
sources are disposable after use and wherein the remainder of said

means for expelling is reusable.
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