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IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF DELAWARE

COBE CARDIOVASCULAR, INC. and
SORIN GROUP DEUTSCHLAND GMBEH,
C. A. No.

Plaintif{s,
DEMAND FOR JURY TRIAL

TERUMO CARDIOVASCULAR
SYSTEMS CORP.,

- g

Defendants.

COMPLAINT

Plaintiffs COBE Cardiovascular, Inc. (“COBE”) and Sorin Group Deutschland GmbH
(“Sorin™), for their Complaint against defendant Terumo Cardiovascular Corp. (*Terumo”),
allege as follows:

PARTIES

1. Plaintiff COBE is a corporation organized and existing under the laws of
Delaware, with its principal place of business at 14401 West 65th Way, Arvada, Colorado
80004,

2. Plaintiff Sorin is a corporation organized and existing under the laws of Germany,
with its principal place of business at Lindberghstrasse 25, D-80939, Munich, Germany.

3. Defendant Terumo, on information and belief, 1s a corporation organized and
existing under the laws of the state of Delaware, with its principal place of business at 6200

Jackson Road, Ann Arbor, Michigan 48103.
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JURISDICTION AND VENUE

4. The claims alleged herein arise under the Patent Laws of the United States, 35
US.C.§1, et seq.

5. This Court has subject matter jurisdiction over this action pursuant to 28 U.5.C.
§8§ 1331 and 1338(a).

6. This Court has personal jurisdiction over Terumo because it is incorporated in the
State of Delaware.

7. Venue is proper in this judicial district pursuant to 28 U.S.C. §§ 1391(b) and (c),

and 1400(b).

PATENT-IN-SUIT

8. On March 19, 1996, United States Patent No. 5,499,907 (“the ‘907 patent”),

L

entitled “Roller Pump for Heart-Lung Machines,” was duly and legally issued by the United
States Patent and Trademark Office. Sorin is the owner by assignment of all right, title and
interest and to the 907 patent. Cobe is the exclusive licensee of the ‘907 patent. A true and

correct copy of the ‘907 patent is attached hereto as Exhibit A.

CLAIM FOR RELIEF FOR PATENT INFRINGEMENT

9. Plaintiffs reallege and incorporate by reference paragraphs 1 through 8 as if fully
stated herein.

10. Terumo, on information and belief, has infringed and is infringing the ‘907 patent
in violation of 35 U.S.C. § 271 by making, using, selling, and/or offering for sale i the United
States, without authority, perfusion products containing roller pumps that fall within the scope of
the claims of the *907 patent, including the Terumo® Advanced Perfusion System 1.

11. Terumo’s infringement of the ‘907 patent is with knowledge of the ‘907 patent

and is willful and deliberate.
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12. Plaintiffs have complied with the provisions of 35 U.S.C. § 287.
13.  As a result of Terumo’s infringing activities, plaintiffs will be damaged and will
be irreparably injured unless and until such infringing activities are enjoined by this Court.

PRAYER FOR RELIEF

WHEREFORE, plaintiffs respectfully request this Court:

A To enter judgment that Terumo has infringed the “907 patent;

B. To enter orders preliminarily and permanently enjoining Terumo, and its officers,
agents, servants, and employees, and all persons in active concert or participation with any of
them, from infringing the “907 patent;

C. To award plaintiffs their damages in an amount sufficient to compensate them for
Terumo’s infringement of the ‘907 patent, together with pre-judgment and post-judgment interest
and costs, pursuant to 35 U.S.C. § 284;

D. To treble the damages awarded to plaintiffs by reason of Terumo’s willful
infringement of the ‘907 patent;

E. To declare this case to be “exceptional” under 35 U.S.C. § 285 and to award
plaintiffs their attorneys’ fees, expenses, and costs incurred in this action; and

F. To award plaintiffs such other and further relief as this Court deems just and

proper.
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DEMAND FOR JURY TRIAL

Pursuant to Rule 38(b) of the Federal Rules of Civil Procedure, plaintiffs respectfully

request a trial by jury of any and all issues triable by jury.

MORRIS, NICHOLS, ARSHT & TUNNELL

/s/ Maryellen Noreika

Jack B. Blumenfeld (#1014)
Maryellen Noreika (#3208)
1201 N. Market Street
P.O. Box 1347
Wilmington, DE 19899
mnoreika@mnat.com
(302) 658-9200
Attorneys for Plaintiffs
Cobe Cardiovascular, Inc. and Sorin
Group Deutschland GMBH

OF COUNSEL:

David J. F. Gross

James W. Poradek

FAEGRE & BENSON LLP
2200 Wells Fargo Center

90 South Seventh Street
Minneapolis, MN 55402-3901
(612) 766-7000

June 17, 2005
470474



Case 1:05-cv-00410-JJF Document1l Filed 06/17/05 Page 5 of 12 PagelD #: 7

EXH A
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A

United States Patent s (1) Patent Number: 5,499,907
Enott ¢t al, 1451 Date of Patent: Mar. 19, 1996
{54 ROLLER PUMP FOR HEART-LUNG FOREIGN PATENT DOCUMENTS
MACHINES 0233666 271981 Eoropean Pat Off |
- v R, 0149733 11084 Eoropsan Pat O .
[73] Invenloss: Erwin Knolt, Poing; Giinder 467288 6/1937 United Kingaom ... A17/477.1
Friedmaon, Ubersce, both of Germany 1353156 141570 United Einedom .
Es THETY ited Kir .
[73] Assignee: Stickert Instrumente GmbH, Munich, WET2ES SIS United Kingdom
Cermany Primary Examiner—Charles Freay
Amnarney, Agent, or Firm—Scully, Scott, Murphy & Presser
(217 Appl. No. 387,609 57} ABSTRACT
(223 Filed: Feh, 13, 1945 A roller purep for heart-long machines with a pumg head,
. o . - consisting of 2 pump stator which posscsses a pump bed
{30] Foreign Applicafion Priority Data serving s 3 support [or 2 huse piece or length, and a pump
Feb. 16, 1994 [EP]  Husopean Pat, OF. .o 94102331 rowr which is arranged in the pump stator so zs to be
s rotatable abaut its central longitudinal axis and which pos-
51 Lui Cj‘ - - FO4B I'L’O{);HFQ&B 43408 sesses rollers rotatebly supporied on a raller carrier, which
i52] U8 QL - 417366, 41744779 417/238  durng 2 rotation of the pump rotor travel along the hosc
[58] Field of Search ... S17/360, 4773, piece which is inserted inio the pump head, and inclading &
4174779, 238, 4037321, 322, 325 drive wnit for producing the rotational movement of the
. pump rotor and with & pump housing for the support of the
{56} Refertnees Cited pumnp head and lor reeeiving the drive unit which is inven-
R - Prp— tively configured in such a mannor thay the drive unic is
U-S. PATENT DOCUMENTS connected with the pump hesd whereby the pump head is
4,631,008 12/1986 Stenner 41471 movcable relative to the pump housing.
4,842,815 6/1989 Cauguehn et al e 3034325
4,909,713 31990 Finsierwald el &l woooe, 417H771 1 Claims, 3 Drawing Sheets

on
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U.S. Patent Mar. 19, 1996 Sheet 2 of 3 5,499,907

Fig.3
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ROLLER PUMP FOR HEART-LUNG
MACHINES

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invengdon relaies to a roller pamp, especially
for heart-lang machines, wherein the roller pump possesses
a pumip head consisting of a pump stator and a pump rotor,
a ddve unit and 2 purnp housing.

Basically, roller pumps consist of a pump head, a drive
enit and a pump housing, of which, in wm. the pump head
again consists of & pump stater and a pump rotor. The pump
stator is an essentally cylindrical hollow chambsr whose
inner wall, which is designated as a pump bed, serves as a
support for & hose piece or length which is inserted into the
purnp head and which les against the inagr wall. The pump
rotor, which 15 rotatabie about its central longitudinal axis,
iz arranped in the pumyp stator io skeh a masner that rodless,
which are rotstably supported on d roller carvier, are roliable
alonp the hose piece and thereby comsress the hose piere.
The pump stator possesses at least vne opened scction which
is provided for the leading out of the hose, and through

whicgh the hose piece is conducted from the interior of the

20

hollow chamber of the pump stator. In erder © prevent the =
hese picee from wandering under the influence of the rallers .

of thie pump retor which are rolling therealong, al least one
end of the hose piece must be fastened 10 the pump stator.
Tor roller pumps with reversible running direciions, it is
recessary o provide for a fastening at both ends of the hosc
piece. The drive unitis arranged in the purap housing, which
concumently serves for the suppori of the pump head.
Arranged within the pump housing for known roller pumps.
in addirion thereto, are electrical ensrgy supply installations
and conirol installations for the pump drive.

2. Discussion of the Prior Ant

Roler pumps are uiilized in the medical technology,
especially in heart-lung pumps for the conveyanee of blood
ir an anificial or simulaied ciroulation. A portdon of this
circulation is the hose which is insertoed into the pump head,
Mol ealy due to the occlusion of the hose, whick is caused
by the 1ollers of the rolier pump, but aiready beeause of the
coviact with the inger wall of the bose, is the conveyance of
blood by itself influenced and damsaged in an undesirable
manner. A goal of every utifization of blood pumps, espe-
cially for hear-lung machines, oyt accordingly be scch
that the interval of time is configured to be as shor as
possible during which the blood is in contact with the foner
wall of the kose. Basically, this consideration leads Lo the
concept that the inserted hose pieces must be maintained as
short as possible. The known roller pumps, especially thelr
atilization in heart-luag mechines, do not support this inten-
tion. The heart-lung meachine, which containg mostly a
phurality of reller pumps, must in its ontirety boe so sol ap thal
ibere are obtained the shortest possible hose pieces.

However, in view of the size ol a heari-iung machire, in
most irstances this produces nndesirably lenprhy hose Hnes,
which lead to an extremely lengthy contact botween the
bleed and the inner wall of the hose.

SUMMARY OF THE INVENTION

Accordingly, commeneing from the loregeing state of the
att, it 1s an object of the present invention 1o provide a roller
purmp of the above-mentioned type whose constuction
supports the intended shorlening in the length of the hose.

40
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The foregoing vbject is achigved throagh a roller pump
for beart-Inng machines with 2 pump head, consisiing of 2
pump stator which posscsses a pump bed serving as a
support for a hose piece or length. and a pump rotor witich
is arranged in the pump stator so as {0 be retatable phout its
central longitudinal axis and which possesses rollers rotat-
ably supparied on & raller carmier, which doring a rotation of
\he pump rotor travel along the hose piece which is inscried
inta the pump head, and including 2 drive unit for producing
the rotational movement of the pamp Totor and with a pump
housing for the suppor: of the purnp head and for receiving
the drive wnit which s invemvely configured in such =
manmer that the drive snit is connecied wilh the pamp head
whereby the pump head 8 moveable relatve 19 the pump
housing.

I the inventive roller pump, the pumyp head can be
rotateble about an axis which extends in parallel with the
central longitudingl axis of the pump rotor, which leads o
that the outlet opening of the pump stator so the inscricd
hosc scetion can be oriented in such a manner as to provide
for a shortest possible overall hose length.

‘When one visualizes that in heari-lung mechines there are
[requently employed numerous suxiliary aggregaics, it
becomes cvident that the individual orientation of the roller
pumps which are inserted imio the heart-lung rmachine,
relative 1o the direclly siached auxilisry instaiiation, will
lead 1o significartly shorlened hose pieces. The opened
section ca also be oriented $0 &s 10 A ceriain exten| point
toward the patient, without the necessity that the compara-
lively large heari-lung machine bhe comespondingly
arranged.

‘When the inventive reller pump is designed so that the
purnp head is removahle from the pump housing, then the
pump head which is connecied with the drive unit can he
inserted into a separate housing which, us a rule, is much
smaler. The significantly smaller housing, which receives
the drive vnil and supposs the pump head, can be locaed in
proximily 1o the patieni or an auxiliary installation, and is
connected with the hearl-lung machine only through elec.
trical energy supply and control lines. The close spatial
proximity o the patient or, respectively, to the muxiliary
installation of the hean-lung machine, leads to extremely
short hose lengths, which are then especiaily necessary
when an artificia? or simulated blood circulation for patients
with a fow toml quantity of blood sheald be built up; for
example, for newbormns and breast feeding infants,

When, inventively, only the pump head is removable from
the pump housing, then differemly sived pump heads or,
respectively, dual-pump heads can be insialled on one and
ihe sarne base. which is advantageous not only in viewpoing
of the flexibility of the roller pump o1, in essence, the
heart-lung machine, but also with respect to the cleaning
capabilities,

in order o secure the movabie pump head, there is
advaniageously provided a laiching device by means of
which the pump head is fasicred 0 the pump housing.

En particuiar, {or the instance in which the pump kead and
ihe drive umil are removable from the pump housing, it is
necessary 16 impart an extremely compact configuration to
the drive unit which, for this purpose, possesses zn elecinic
meior and a two-step belt drive. In order to avoid any
slippage while maintaining the elasticity, there are wiilized
toathed belts.

A5 with usaal roller pumps, in the inventive roller pump,
there Is also provided the energy source for the drive unit
andfor the control gail for the contrel of the deve unit
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arranged within the pump housing. For the connection
thereof it is merely necessary 10 provide electrical comec-
tors which, In an extremely simple masger, can be con-
swacted o be of suitable longths.

BRIEF DESCRIPTION OF THE DRAWINGS

Reference may now be had to the following detaiied
deseripton of an exemplary embodiment of tie inveatioq,
tzken in conjunction with the accompanying drawings; in
which:

FIG. 1 illustrates zn inventive roller pump shown in a
sectional view,

FIG. 2 illustrates the taller pump of FIG. 1 in 2 top plan
view;

FIG, 3 ilestrates a porton of the roller pump i a
sectional view teken along line A—A in FIG. 2; and

FIG. 4 itlustrales 2 laiching ring of the locking device
pursuant to FIG, 3,

DETAILED DESCRIPTION

Tn FIG. 1 there is illustrated 2 rolier pump which consists
of a pup head 1, a drive uniz 2 and a pump housing 3, The
pump head 1 encompasses a pump stator 4, in the cssontially
cylindrical hollow chamber 5 of which there is arranged a
purnp ruter 6 so a5 to be rotatable about its central longitu-
dinal axis. As is iljustrated in FIG. 2, the pump rolor &
posseyses 1olicrs 8 which arc cach preserdy supported on a
roller carrier 7, and whereby during a rotational movement
of {be pump rotor 6 the rollers travel dlong a hose piece 9
which is inseried o the pump head. The iorer wall of the
cytindrical hollow chamber of the pump stator 4 serves as a
counter support against which there lies the hose piece 9 as
shown in FIG. 2. Third support is usually designated as a
pump bed,

As is indicated in FIG. 1, the pump stalor further encom-
passes a base plate 10 which, on the one hand, receives the
bearings 1 and 12 for the support of (ke pump rotor and, on
the other hand, serves for the support of the pump head in
the housing 3. In the iInventive rofler pump, the pump slator
4 as well as the base plate 10 are circular in shape, so that
the pamp head i5 romatable in the opening of the housing 3
which receives the purmp head about an axis which extends
in parallel with the central longituding] zxis of the pump
rotor. The opened section 13 of the pump stator 4, through
which the hose piece is condacted out of the cylindrical
inmer chamber of the pump stalor can i aceordance there-

with be oricnted in different dircetions, when the pomp head

is rotated about its axis of totation in the opening of the
nousing 3. In the representation of FIG. 3, there is arranged
at the opened seclion 13 of the pump stator 4 2 hosz securing
module 14, which is detachable from the pump stator and
resultingly from the pump head of the roller pump. Two
fastening units 15 are provided in the hose securing medule
14, and fixedly posilion the two ends of the hose picee 9
which are conducted oul of the pump stator 4.

In order ko be able to implement, in the described exem-
plary ermbodiment of the inveation, the mentioned rotatabil-
ity of the pump head, the drive unit 2 iy direetly fastened on
the hase plate 10 of the pump stator d. The drive unit 2 is
thus displaced or, in easence, rotated in conjunction with the
pump head. The compact manner of construclion of the
drive unit 2 facilitates an amangement thereof which is
directly located on the base plate 10 of the pump stator 4. In
order lo achieve the compact construction, the drive unit 2

0
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consists of & gear drive unit 16 and an dectrie motor 17. The
gear drive ani 16 pessesses two steps 18 apd 19, as a result
of which there is achieved the compact mode of construction
for the gear drive unit 16. The two gear drive steps relate to
belt drives in each of which there is respectively employed
a toothed belt. The two-step belt drive which is provided in
the exemplary embediment at 2 compact assembly thereof
attains the required reduction in the speed of rotation of the
motor, 2nd provides for the necessary elasticity which is
basically sought after in the driving operation of rolier
pumgs.

In FIG. 1 there is Further iflustrated the cleettical connec-
tiott line 20 by means of which, on the one hand, the electric
motor 17 is connected with a supply voliage and, on the
other hand, & control instaliation has signels mansmitied
thereto; for exarnple such as reference position pulses. The
voltage supply as well as also the control anit are, as a rule,
artanged within the housing 3 (nol shown). Thmugh the
inventive unity of the pump head and pump drve there is,
howewver, opened up the possibility to separate the voltage
supply and/or the control unit from the pump bousing, and
o be arranged in snother housing part of the heart-hung
machine. Advantagecusly, the separation restricts fself to
the voliage supply for the roller pumps of a beart-humg
machine. As a result thereof, there can be provided for a
heart-lung machize a single voitage supply for collective
rolter pumps. The conirol uaits, 4s a rule, romain individu-
ally for each roller pump in the therewith agsociated pamp
housing, as well as the displays for the pump-specific
measured paramelers and operating conditions.

In FIG. 2 there is Hiassated & locking or sceuring device
21, tarough the imermediary of which the pump head can be
secured on (he pump housing 3. A one-dme or specifically
selected rotadonal position is assured with the aid of the
locking device 21, The locking device 21 can he configured
for continual letching or permit a lecking zction only in
specified rotational positions. In the foliowing detailed,
hereinbelow described locking or securing device, it relates
o a locking action of the second type.

In this instance, reference is had 1o FIG. 3, which illus-
irates a partial sectional view of the purnp stator taken along
the section line A—A in FIG. 2. The locking device 21
consists of a laiching or engaging pin 22 which is engage-
able into recesses on a laiching dng 24, The latching ring s
ilustrated in FIG. 4 4n a manner whereby there can be
recognized the arangement of the recesses, and thereby the
iziching positions Tor the pump head. The latching ring 24 is
arranged i the opening of the housing 23 and remains
connected with the housing, The pump head is inserted into
1he Jatching rivg 24 and lics on a bearing of support memher
25 which suppors the motationsl movement thereof, and
which is arranged in & groove formed in the latching ring 24.
The bearing or support menber 25 pertains; for exampie, to
a ring constituled of a plastic maleral, whick is produced
from a material which, in cooperation with. the material of
the pump stator, provides for the desired adhesive or, respec-
tively, sliding coefficients of friction.

The engaging or latching pin 22 is moved in the longi-
tudinal direction thereof from the recesses in the latching
ring 24 in that, by means of a gripping member 26, there is
cxerted & pulling or tensile furce which acts in the longit-
dinat dircetion of the latehing pin 22, The pulling force acts
in apposition to the restoring force of a spring 27 such that,
subsequent to the release of the gripping member 26, the
laiching pin 22 is moved in the dircction towards the
latching ring, and through a rowmtion of the pump head is
brought into latching engagement, insofar as the latching pin
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22 has not yet baen positioned precisely above arecess in the
latching ring 24 upon the releass of the gripping mernber 26.

Through an increase in the number of recesses provided
in the laching ring 24 there can be obtained a guasi-
continnal distribation of the possible rotational positions of
ihe pump head In view of Lhe pracrical applications thereof,
this appears w0 be adequate, so that a locking device which
facilitates all rotational positions is not absolutely necessary.
With regard to the welight of the purap head and the drive
unit, & locking action is implemented with form-fitted ele-
ments, such as s implemented by the latching pin and
recess, which are to be preferred in comparison with a
positive or force-transmissive Iocking aciion.

As can be ascenizined from FIGS. 1 zrd 3, the pump head
ang the drive unit 2 cap be commondy removed from he
pump housing. Whea the pump housing 3 relaies to 2 part of
3 pump housing which iz imtcgrated imto z hearl-lung
machine, then there is afforded the possibility of removing
the pump head and the drive unit from the hear-lung
maching aad 1o arrange them in a separate housing which,
for this purposc, possesses a correspondingly cosrelated
opening and possibly aiso the latching ring 24. The electrical
connecior line 20 can bs longthened without any difficuliy.

whereby in contrast therewilh the hose line, thraugh which 2

there is conveyed the blood of the patient, can be shonened,
inasmch as the pump head and the drive unit, together with
the separaie housing, can be located in close proximity to the
patienl.

When the pump head and drive undt are left in the housing
3, then through a rotation of the pump head, an opeted
section 13 can be set in such & manner as to render it possible
10 operate with the shoriest possible lengths of hose.

What is claimed is:

L. Roiler pump for heart-lung machines including a pump 3

head {1} comprising 2 pusmp stator (4} baving 2 pump bed
serving as 2 support for 2 hose piece (9), and a pump ooy
{6} arranged in said pump slator for rotation about a ceniral
longidinal axis of said pump roior, @ roller carder (7)
rolalably supporting rollers (B} on said pump rotor, said
roliers traveling along Uhe hose plece whick is inserted into
the pump head (1) during 4 rotational movement of the pump
rotor (6); a drive unit (2) for producing the rotatiopal

5
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movement of the pump rotor {6); a pump housing (3} for
supporting the pump head {13 and for receiving the drive unit
(2), suid drive unit {2) being connected with the pump head
(1) such that the pump head (1) is movable relative to the
purtp housing €3); and 2 locking device (21) for relcasably
securing the pump bead (1) lo the pump housing (33

2. Roller pump according to clalm I, wherein the psmp
head (1) is rotatable ahout an axis extendiag in parallel with
the central longitudinal axis of the pump rotor {6).

3. Raoller pump according to claim 1 or 2, wherein said
pump head (1) is removable from the pemp housing (3).

4. Roller purap according 10 claim 1, wherein said drive
unii (2) is fastened to said pump head (1) 5o as 1o bo movable
in conjunction with the pump head {1} relative to the pump
housing (33

5. Roller pminp according o claim 4, wherein said drive
unit (2} 18 rotatable in conjunction witk the pump head (1}
about an axis extending i parallel with the central longitu-
dinal axis of the pump rotor (4).

6. Roller pump according to claim 4 or 8, wherein said
drive unit (23 is removable from the pump housing {3
together with the pumg head (1),

7. Roller pump according to claim 1, wherein said locking
cevice (21) includes & latching pin {22} which s avially
displaceahly located on the pump stator (4), and a latching
ring {24} amranged on the pump kousing (3), said laiching
ring including recesses into which the latching pin (22) &
engagcable.

8. Reiler pump according to claim 7, wherein a spring
(27} operatively cooperates with the latehing pin (228 1w
cause the lalching pin (22) to engage inlo one of the recesses
in the Jatching ring {243 respomsive o a foree excried by the
spring.

9. Roller pump according to claim I, whereir: said locking
device (21) enables the pump head {13 to be latched in a
specified rotational positien on the pump honsing {3).

10. Roller pemp according to claim 1, wherein said drive
unit {2} comprises an clesiric motor {17} and a two-step belt
drive (16).

H. Raller pump aceording 1w claim Hh, whersin the helts
of the bell drive (16} comprise toothad heits.

w8 Ak & &



