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(1) 2483 5~4 217

[The present invention provides an optimal balance between the need to maximize the
cross sectional area of the lumen of a catheter while minimizing the existence of sharp
corners or flow restriction areas in the lumens. Similarly, the present invention provides
an optimal balance between the need to minimize the occurrence of septum or wall
deflection while providing a catheter with the smallest possible outer diameter for the
intended use. ]

(FHFR)  TARFEHIET. WIEEICH T 2800 M F 72 13 = HI RER O AL /M LoD, BT —
TN ONBEOWHERE Z ik KICT 2 0B L OIRERNT v A zRitd 5, R, RKIEHIT,
B ENIEHEDOTZDIZARERIR Y /NS WA EE A DT —T Nzt LoD FRkE I3k
DI HDFEA /N D MBEMNE ORIERNT o A e igitd 5, |

(2) 5H4~6 21T

[FIGS. 5, 6 and 7 are illustrative of a dual lumen catheter formed in accordance with the
present invention. The dual lumen catheter includes a body portion 12 with a tip member
14 at the distal end thereof. The proximal end of this embodiment includes a hub member
16 and a pair of extension members 18 thereon. As shown in FIG. 6, the preferred form of
this embodiment includes a pair of generally egg or elliptically shaped lumens. The first
lumen 32 is formed by a first curved end 34 and a second curved end 36. In this
embodiment, the radius of the first curved end 34 is generally less than the radius of the
second curved end 36 and preferably less than about one-half of the radius of the second
curved end 36. The first side 38 and second side 40 of the first lumen 32 are formed by
generally straight surfaces which interconnect the first and second curved ends to form
the preferred ovoid shape of the lumen 32. The second lumen 42 is formed by a first
curved end 44 and a second curved end 46. As with the first lumen 32, the radius of the
first curved end 44 of the second lumen 42 is generally less than the radius of the second
curved end 46 and preferably less than about one-half of the radius of the second curved
end 46. The first side 48 and second side 50 of the second lumen 42 are formed by
generally straight surfaces which interconnect the first and second curved ends to form
the preferred ovoid shape of the second lumen 42.
As shown in FIG. 6, the first and second lumens are 180 degrees opposed in orientation
with respect to each other to form a septum 52 therebetween. The septum 52 is formed by
the second side 40 of the first lumen 32 and the second side 50 of the second lumen 42 and
may be formed to vary in thickness between the lumens (FIGS. 6 and 7) to minimize
deflection of the septum 52 during use of the catheter. The preferred shape of the septum
52 generally resembles a slightly deformed I-beam shape such that the ends of the septum
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52 are thicker and stronger than the middle portion thereof.

As with the prior embodiment, the outer wall 54 of the present embodiment preferably
varies in thickness to minimize the likelihood that the catheter will kink when bent,
curved or under internal pressure. The thickness of the outer wall increases along the
second side 40 and 50 of the first and second lumens, 32 and 42, respectively from second
curved ends, 36 and 46, to the first curved ends, 34 and 44, of the respective lumens.
Additionally, the portion of the outer wall adjacent to the ends of the septum 52 form an
even thicker and generally diamond shaped area 56 which further reinforces the catheters
to minimize deflection of the septum 52 and kinking of the catheter during use.

FIG. 7 is illustrative of a further embodiment of the present invention wherein the cross
sectional shape of the catheter is generally oblong. The dual lumen catheter of this
embodiment includes a body portion with a tip member at the distal end thereof as
described above. The proximal end of this embodiment may also include a hub member
and a pair of extension members thereon. As with the embodiment shown in FIGS. 5 and
6, this embodiment preferably includes a pair of generally egg or elliptical shaped lumens
although, oblong lumens (not shown) may also be used with the embodiment shown in
FIGS. 5 and 6 or 7.
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BIRES 47 (FE2001—-51337454/H)

[0029]

LI LI, — RSB M E 721350 M & v o e B RE R O R LBk 2 B o 3K A1 4 4 F 7=
XM ORI & KB 1 2 NICEALTEWEERS D, M LT, HEAEIL2 8 ald, @itk
TRz EHL2BORFNAA42BEBTZENTEDL LI, BT —TVERE2 012K BICKE
WA ICTERL T R&E TH D,

[0030]

HEAEIL2 8ald, M3BIUK4ITHRS B AT LI, BEFFHMEIH 2 2125 5 K KM
R CH 2IEMEOWEBIRICT 2 Z LN TE D, ZOFMEOWHEBIRIT, EHOEFEL2 8
a~28dDAeMmiBEARE (total volume capacity) I KIbT 5 L REFICHT—T VAREK2 0 &
DL IISMEE 3 0 DAL F/MET R, BRROBEERDOEFL2 8 a~2 8 dICEL T
ATCELHRERRICTHZENTE S, EMBHmEMKRIZ., SMIEREAAD N 72IZIE A
DIRIZT 20048 F L, HEANEIL2 8 ald, ME, B, EFE., BB, £FF 714
OIEEOWHBIRICT 2 Z LN TE D,

[004 4]

T —TIIVAREK2 0%, DAOAREZETHZENGELY, ZOANRERIMETHZ &IC
Iy, AEsnmEBLIOEERE 1 2N, WOICIEFICHEE S VO R E WEKBREANTO N L—
VAT =T OEME T ODMANIREICR D, LLARRL, Biko X oic, HEOEI2 8 a
~28dDHILDLR LB EONIT, W T—TAAK2 0TI RKY A XAOWEEEZ b
LR T 204G F LV, KVFELLIX, BT —T7 KK 2 0 DR KIEE S L OR/NERE
ERFFL OO, MEORRKIEREPFOND X OITHRT 2004 F L,

[0045]

KEI28 a~28dDOWIAMEERKICT D LRI, BT —T VAREK2 0 DEREE K/
TH0, Bil28a~28dDHrbod L 1212, BEFHFME#R 2 IZxt L CIEMED
Wrim IR 35X T b b, Bz, I ZEMEOWmEBKRZ b O T =T AVAKRIEK2 0 2 EHT 55
a. BH28a~28dD)Hbd 2o XFIEMBOWEEIRE L, ho 221k, &fkE L TL
DONTEZABOL I RBRICT LI ENTED, ZAFROEIRIZ., T —FTAVARIE2 0DFE
BHME L) 2 <, 2O0MBEIL2 8 a~2 8 d D DEHEEZ 2h=RAICFIH T
5, M LT, EEDOBIROE LW IR ZFIHTE D,

(4 a] [4b]




