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(1) M1 CKESHFESS591 137 5HME: FEE) ORBHKEOFDOWER

7 [Accordingly, it is an object of the present invention to provide improved
hemostasis valves.

It is also an object of the present invention to provide improved hemostasis
valves usable for inserting a catheter or guidewire within a cardiovascular
system of a patient.

It is another object of the present invention to provide improved hemostasis
valves which minimize blood leakage.

It is yet another object of the present invention to provide improved
hemostasis valves having a desired large passageway without increasing the risk
of blood leakage. | [3#1 2~2 117)

(> T, AEWHOHMIZL, BN IbFpLRitSo 2 2i2h 5,

Fo. AREHFOHIZX, BEFOOBINERN~T T —T VETIITA RUA T ERA
THDIEHTE IR SN ZRET 2 &I2h D,

ARFEWHORIO BEYE, MEDOTILZ B/ NNRIZIMA D, WR Sz ik 252925 2
LIiZH D,

AFEBHO S HIZHO BIYIE, MDY R 7 ZERKIELHZ L7l TEORER
WHEAETIHREIN A ERET I Eich D, )

A [To achieve the foregoing objects, and in accordance with the invention as
embodied and broadly described herein, an adapter is provided having a valve
assembly used for constricting or blocking a passage extending therethrough and
used in fluid communication with the cardiovascular system of a patient. The
valve assembly comprises a tubular body having a distal end, a proximal end,
and an interior surface defining a passage longitudinally extending
therethrough. The passage comprises a compression chamber positioned at the
proximal end of the valve body. The compression chamber also has a proximal
end, a distal end, and an interior surface defining an inner diameter.| [ 3##
3 3~4 547)

(FRREZERT D720, KON B b S VSR FEd S AR L
X, 772, BEOMERE > UEET DIEHEZRKY . HDOWIFPAZELZY | i
BB LD 220 ESNA R TR 7VE2ET280 8 L TEEEENS, T
o7 UIE, A, A, BEXORFEFMICEET 202 BET H2NmEZ A9 5
BREE T, ZOBKIL, FAROENIHIINES DEMT v o 2 E5le, JEMTF v
YoNEL Ee, v, =m0, BLONREZEET HSNmEAT D, )
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4 [Referring to FIG. 1, a patient 10 is shown having an introducer 12 with a
distal end (not shown) in fluid communication with the cardiovascular system of
patient 10. A proximal end 14 of introducer 12 projects outside the body of
patient 10 and is connected to one embodiment of an adapter 16 incorporating
features of the present invention. Adapter 16 comprises a tubular body 18
having an exterior surface 19 with a distal end 20 and a proximal end 24
positioned at opposing ends thereof. A rotatable connector 22 is positioned at
distal end 20. Rotatable connector 22 is shown in FIG. 1 as providing a fluid
coupling between introducer 12 and tubular body 18.

Positioned at proximal end 24 is a valve assembly 26. As will be discussed
later in greater detail, valve assembly 26 can be used to achieve alternative
objectives. In one position, valve assembly 26 can be used to completely block
off proximal end 24 of tubular body 18 so as to prevent the escape of blood or
other bodily fluids flowing from patient 10, through introducer 12, and into
adapter 16. Alternatively, valve assembly 26 can be used to form a seal around
an elongated member 28, such as a catheter or guidewire, when elongated member
28 is received within valve assembly 26 and passed through tubular body 18,
introducer 12, and into the cardiovascular system of patient 10. Valve assembly
26 thus also prevents the backflow of bodily fluids from introducer 12 from
leaking out of adapter 16 where elongated member 28 is received within valve
assembly 26.] [5#3 0~5 64T)

(1284 rL, BE10F,. B 1 0DIMER & FAEE S Dmiiimil (Krd
) AT LE NG 2 LWTREN TV D, BARL 200EMIHH1 413, BF10
DHFINTIZRE L TR | ABEPAORMEMAPAALTET X721 6 D1 O>OFESEHE
IZEH SN TS, T 77X 1 6135, HWIRHMI ORI ALE S 2 mAmss 2 0 & T
(o 2 4 285>, SMUKHE 1 92 F T 2ERIE 1 8 2 Ede, BIEAA[RELR IR X 2 2
P IEALSEHED 2 O WCERIT BN TV 5, BESATREAR 2 %7 Z 2 21d, M1 IS TS L
HITEAZRT 2 LERIK 1 8 L OO IAKEA 2R 5,

7TV 261%, I 2 4 ICRE SN D, RICFEMICHIAT X212, #7
U7V 261F, MOBMEERTH7DICEHTLZENTE D, 1 DONE T,
FT7ECTY 261, AR 2B, THTHX 1612, BF 10 HHINLD MIEY
(I DOEIE DTN ZBIIET B8, BIRIE 1 8 DIErimEl 2 4 252 2IZPA%ET 57291
AT ENTES, HDHWIE, AT TV 261%, MEWEHM 28, #lxiE, &
T—TNXIFIHTA RUATYRFET BT Y 26 NIZSRIIL, BIRIK1L 8L, HAZ1
2%V, BFE 1 OOMERICEASND L&, HIEWEH 2 8 DJEVIZv— VA& B
THEDICHATDLZENTES, A7V T U 2613F7-, MIEWVEM2 SR/ T &
YTV 26ICZREINDEE, HARL 2OLOEREAHHR L, TH4 7 1 6 DM
NLHOERIETHZENTES, )

T [Valve assembly 26 is depicted in FIG. 2 as further comprising a rotation
nut 48, a slip ring 50, and a tubular seal 52. The configuration and
interrelationship of these components are more clearly shown in FIG. 3 which
discloses a cross—sectional exploded view of valve assembly 26. As depicted in
FIG. 3, tubular body 18 has an interior surface 54 defining a passage 56
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longitudinally extending through body 18. At proximal end 24, passage 56 is
shown as comprising a compression chamber 58 positioned at a proximal terminus
59 of body 18. Compression chamber 58 has an inner diameter defined by an
interior surface 60 extending between a distal end 62 and a proximal end 64.

Passage 56 further comprises a lumen 66 communicating at a proximal end 68
thereof to distal end 62 of compression chamber 58. Lumen 66 is concentric with
compression chamber 58 and has an interior surface 70 having an inner diameter
smaller than the inner diameter of compression chamber 58. Lumen 66 and
compression chamber 58 are preferably substantially cylindrical.

An annular shoulder 72 extends between proximal end 68 of lumen 66 and distal
end 62 of compression chamber 58. An annular first ridge 74 proximally projects
from annular shoulder 72 and adjacently encircles lumen 66. First ridge 74
comprises an annular end face 76 and an annular sidewall 78. First ridge 74 has
an outer diameter smaller than the inner diameter of compression chamber 58. As
such, an annular first receiving groove 80 is formed between sidewall 78 of
first ridge 74 and interior surface 60 of compression chamber 58. | [6##f1 4~
4 317)

FTrEr7V261F K2ITRENATWDLEIHIC, FES Y 48, AV T Y7
50&, BIRV—A52%I5ILHX D 0D ORERRE TR O L O AL BEMRIT, I
TEUT Y 2 6 OREIER AT AKX 3IZBWT I YIRS NTWD, K3
mEINDH Lo, BERAEL 81F, EHIRIK1 82 B TRFHMICMET L1HAIKS 6 28
ETDHINES 4%2HLTW5, T2 4 C, @5 61X, BIRIK 1 8 DUTNLAN 5
INMET DIEMET ¥ N5 82FL b D E L TRENTND, EMiT v /35 81,
Seih 6 2 L 6 4 & ORNIEET HNEIRE 6 O IC L > THIESNONREEZA L
T,

A5 613, ZOENIEE 6 8 ICBVWT, JEMET ¥ > /35 8 Dbl 6 2 (Zdlii§-
HEWES 6 ETe, BHE6 613, JEAET ¥ N5 8 LELTHY . JEMT v /35 8D
NEED H/DNSVNREZETOINHEAT7 02 AL TWVWDH, EE6 6 KERT v o
581, EEMICHFEE THL Z LB aFE LUy,

BRRJEEE 7 21F, 6 6 DITArsinh 6 8 & JEAET ¥ /35 8 DIR{Ii 6 2 DT
PREN TS, BHIROFE 1EER 7 413, BRRFEE 7 2 05N ZEH L TR Y,
THUCHERE L CEES 6 Z MY P, 1 FEER 7 4 1IXBRIROGE 7 6 & Bk ofIEE 7
8ZxAT D, HBIMEEMT 4%, EMT ¥ "5 8ONELY H/hEVHIEEZAFL T
Do TOXIITLT, H1MERE7 4 DMIBET 8 LJEMT ¥ /35 8 DNHIEKA 6 0 &
DFNZBERDOF 1INATHES 0 NS5, )

4 [As shown in FIG. 3, rotation nut 48 has a substantially cylindrical
configuration and includes a housing 122 with a distal end 124 and an opposing
proximal end 126. A proximal end wall 128 radially extends inward at proximal
end 126. Housing 122 has an exterior surface 127 comprising a first cylindrical
portion 129 positioned at distal end 124. A plurality of gripping ribs 131
radially extend outward on first cylindrical portion 129 and are aligned with
the longitudinal access of body 18. Exterior surface 127 further comprises a
second cylindrical portion 133 positioned at proximal end 126 of housing 122
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and having an outer diameter greater than the outer diameter of first
cylindrical portion 129. A plurality of gripping fibs 135 also radially
outwardly extend on second cylindrical portion 133 and are aligned with
longitudinal access of body 18.

Housing 122 also has an interior surface 130 defining a recessed chamber 132
opened at distal end 124. An annular second compression lip 137 radially,
inwardly extends from interior surface 130 and has an inner diameter slightly
smaller than the outer diameter of first compression ring 55. Positioned
proximal of second compression ring 137 on interior surface 130 are second
engagement threads 134 configured for rotational, threaded engagement with
first engagement threads 57 on proximal end 24 of body 18.

Rotation nut 48 further comprises a tubular shaft 136 distally projecting
from proximal end wall 128 within recess chamber 132 of housing 122. Shaft 136
extends to a distal end 145 having a distal end face 146. Shaft 136 also has an
exterior surface 138 having an outer diameter and an interior surface 140
defining an entryway 142 longitudinally extending through shaft 136 and
proximal end wall 128. Interior surface 140 radially outwardly expands at
proximal end 126 of housing 122 to form an enlarged receiving mouth 144. ] [7
3 847~ 8l 317]

(K3 T L HIT, Bl v 4 81, FEMICHEEORZA L, SO 1 2
4 &, FOHMUDOAE 1 2 6 232U 71 2 2 & GTe, FKinkEL 2 81%, i
Al 1 2 6 TR E ITHIHRICIEDTWD, ~U P71 2 213, Eimil 1l 2 412
WMETHHEIFETL 29260 H1 272 L CTW5, HEOMEFEY 713 11k, 5F
1fEE 1 2 9O EFmsHITHE L, AME1 8 DRFMhfE &L B LT\ 5, AMilE 1
271, "YU 7 1220 MR 1 2 6ICEE SV, FH1REE 1 2 9DMMEE D b
REIMEERLTWDLE 261 3 3% AT\ 5, HEOERY 7135 bFEk,
B2 R0 1 3 3G MSNFITHE L, AIK1 8 DREF#E &S LT\ D,

NOTVT 12213 F . wEES 1 2 4 TROFTAME 1 3 2 e D NEE
130%AHLTWD, BRIROFE2JEMEDY 7 1 3 TIXNZEKE 1 3 006 P MNIT~
EFEL, H1EMY 75 5 DAMEL Y T/ NS VWNEE AT DH, NEH 1 3 0D
2JEMEY 71 3 7 OILAN T, AR 1 8 DU 2 4 IZGRIT - H 1 RERTE5 7 &
[FlfiR, R CEET LD SN 25601345635,

[Elfis) >y b4 813, ~NYP T 1 220MER1 3 2N THRmAEL 2 872HZ28H L TV
DEREHES 1 3 6 Zfx T\ D, #hES1 3 61X, KA 1 4 6 AT 5 KM 145 F
TIEOTWS, 81 3 613 FE, MEEZAT D4 m 1 38 L., #hEl 1 3 6 & HamhE 1
28ZBHMWML THUOLAHMIE 1 4 24BETLI2NMEL 402625, W14 013,
PEGMSMNC AT D71 2 201 2 6 IZBWTHLRT 2% AH 1 4 4 %2F
%, )

77 [To block off passage 56, rotation nut 48 is rotated relative to body 18
causing shaft 136 to advance within compression chamber 58 as a result of the
engagement between first engagement threads 57 and second engagement threads

134. As shaft 136 advances, seal 52 is compressed between shoulder 72 of body
18 and slip ring 50. The compression of seal 52 causes interior surface 88 of
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seal 52 to radially project inward, thereby constricting passageway 90
extending through seal 52. As depicted in FIG. 5, shaft 136 continues to
advance until interior surface 88 of seal 52 presses together completely
closing and sealing passageway 90 through seal 52. Simultaneously, seal 52
radially, outwardly compresses against interior surface 60 of compression
chamber 50 so as to form a seal therebetween. In this position, a distal
portion 154 slightly extends within lumen 66 while a proximal portion 156
slightly projects within opening 109 of slip ring 50.

In an alternative use, as shown in FIG. b5A, an elongated member 28, such as a
catheter or guidewire, can be longitudinally disposed through passage 56 for
insertion within the cardiovascular system of a patient, as discussed with
regard to FIG. 1. When elongated member 28 is so used, shaft 136 can be
selectively advanced within compression chamber 58 until interior surface 88 of
seal b2 constricts to press and seal around an exterior surface 29 of elongated
member 28. By selectively advancing or retracting shaft 136, the amount of
pressure applied by seal 52 on elongated member 28 can be selectively
controlled. As such, elongated member 28 can be advanced or retracted within
passage 56 while maintaining a seal around elongated member 28 that prevents
leakage of blood or other fluids back flowing through lumen 66.

Seal 52 is preferably made from a deformable, resilient material which allows
seal 52 to compress and either independently seal or seal around a member
positioned therethrough. The material should also enable seal 52 to
independently conform back to its original configuration as shaft 136 is
retracted from compression chamber 58. The preferred material for seal 52 is
silicone however, other kinds of conventional rubbers can also be used. | [ 8##
4 997~ 9M 2 117)

(B 5 6 ZPAHT D70, (A~ b4 81F, #HE1 3 6 HIHRAERLES 7 &,
F2RAal 1 34 LDFOMREDOREK, JEMT ¥ 235 8 NIZHIET D K 9 ITARK1
Ik L Calfinsh D, i1 3 6 SANESTDH L, =15 21F, AE1 8DHEERT7 2
CAV TV 750 LD TEMSND, —/V5 2 DIEMEIE, —/L5 2 DN 8
8 AWM IZEHESE, ZHIZE > T —IL5 2%if-> ECDEK 9 04K 5, K5
(R T LT, B 1 361X —/5 20NHE8 8NEAIHLLOS SN, ¥ —/L5 2
A2 9 0O DN 8 8 #PASH L - — 32 F Tl LS 5, ZhEFEREC, ¥ —
VB 20, =BT D XKD, EMT v /35 8 OWIE 6 012 LA sk
BNZIERET D, ZONE T, BAERS 15 413, BFE6 6 PITEENTIED, IThLERsy
1561F, AUy UV Z750DEE1 0 9PITENIIED TV D,

ZHICRZT, BB AWIRTEIIC, BT =T NAVELIEFITA RUA YD XS iRy
HA 2 81F, ML TR LIZL HIZ, BFEOMERNITIHAT 5720 D5 6
ZBEO TRFFACAETHZ N TES, MEVEM2 8BNZDOLSICHIND &
XTI, 1 361X, v —/5 20N 8 8 BHHE WV 2 8 DA 2 9 D JEPH A
JELTY—NT 2D EIEMSNDE T, JEMF v N5 S NTEHIRMICHIET S Z &
MTEDH, fihl 36 ZaiE X FHIBESELZLI2Eh, MiEWEM28 Fov—15 2
ICEV Mz 6NDENOEAEINAICHIET L Z LN TEL, ZOLHIZ, EE6 6%
> Tt 9~ 2 ik E 7o 3 O TR DAL A B3 5 72 OIZHRWER 2 8 DAY D~
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—IVEMEE LD, MEWEM 2 8 2@ 5 6 N TRt FHIBEIEHZ LN TX
o

V5 20F, JEMEL, ML LT — T 50 EoiEk, =5 2Bl L TAE
RO INTZHMOEIC—NT D L EAREICT D, BT BN BIES L
HZENFELY, ZOMEHT, B 1 3 6 NEMTF v N5 8MmbB|ERENDH L X
12, =5 2MITDOIRICHEBRD Z E A ARRICT RETHDH, V—v52D7DHD
HELWHMEHIS ) a—0THIHIN, MoOFBEOMRO T LA LM+ 2 LN T
%o )

X [Tn an alternative embodiment, as shown in FIG. 5B, valve assembly 26 can
be configured without the use of slip ring 50. In this embodiment, annular
second ridge 148 on shaft 136 is received within second recess 106 of seal 52
while simultaneously annular second tongue 100 is received within second
receiving groove 149 on shaft 136. In this embodiment, however, it is preferred
that shaft 136 and seal 52 have a relationship which permits shaft 136 to
advance under rotation without twisting or rotating seal 52. This can be
accomplished by either the addition of lubricants or by forming seal 52 out of
a material having a relatively low coefficient of friction.| [9#f4 7~59
7]

o FERIZRETIZ, M5 BITRT LI, #7887V 261F, AVyTI2750
AHAETICHRT 22 N TE D, ZOFEMMERETIE, i1 3 6 DERROE 20D Y
v 1481F, Y= A520FE2OMNET 06 NIZZEIND LRI, BIKROF 2D
FIRFE 1L 0 01, HhEB 1 3 6 EDF 2 DINATEL 4 9IZINAESND, LarL, D3
FERETIZ, #hE 1 36 L —/L5 21%, ¥—/L 5 2480 UFAEEET 5 2 & 72 LIS
136ZMELATESED ZLEZAREICTDBMRICT D Z LA E LV, ZhiuE, #HE
HONWTINNEMZ D Z &L TNV EERR 2 6 o B 62—
LB 2EEHKT D LI TR THZENTES, )

7 [The present invention also provides means for connecting distal end 20 of
tubular body 18 to a medical device, such as introducer 12, used in fluid
communication with the body of patient 10. By way of example and not by
limitation, the means for connecting comprises rotatable connector 22, as
disclosed above, and includes all of the alternative embodiments as discussed
therewith. | [1 4#F72251 0~417)

(AR, £z, BEF 1 O0DKRELOFKEBIZHONLEALR 1 2D L 5 RERIEE
EEIRIR T 8 OIALUHES 2 0 DEEFEFE A M 5, [RERTRVW—flE LT, Hke
Box, Bl LX) RmliErERax s & 2 2 &5 Ted, £ 2 Tl LRSI RE
DT XTEETe, )
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