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@5.a~ 
B~GROUND or THE INVENTION 

Field of the Invention 

This invention relates to medical devices incorporating 

shape memory alloys, and to !mprovements therein. 

5 Introduction to the Invention 

Materials, both organic and metallic, capable 

of possessing shape memory are well known. An article 

made of such materials can be deformed ·from an original, 

heat-stable configuration ~o a second, heat-unstable 

10 configuration. The article is said to have shape 

memor~ for the reason that, upon the application of 

heat alone, it can be caused to revert, or to attempt 

to revert, from its heat-unstable configuration to its 

ori.ginal, heat-stable configuration, i.e. it "remembers" 

25 its original shape. 

Among metallic alloys, the ability to possess shape 

memory is a result of the fact that the alloy undergoes 

a reversible transformation from an austenitic .state to 

a martensitic state with a ·change in temperature. This 

20 transformation is sometimes referred to as a thermoela~tic 

25 

martensitic transformation. An article made from such an 

alloy, for example a hollow sleeve, is easily deforme~ from 

its ·original configuration to a new configuration when 

cooled below the temperature at which the alloy is trans-
' formed from the austenitic state to the martensitic state. 
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The temperature at which this transformation begins is 

usually referred to as Ms and the temperature at which it 

finishes Mr. When an article thus deformed is warmed to 

the temperature at which the. alloy starts to revert back to 

5 austenite, referred to as As (Af being the temperature 

10 

15 

20 

25 

0 

·at which the reversion i~ complete) the deformed object will 

begin to return to its original configuration. 

Many shape memory alloys (SMAs) are known to display 

stress-induced ~artensite (SIM). When an SMA sample ~xhibit

ing stress-induced martensite is stressed at a temperature 

above M (so that the austenitic state is initially s 
stabl~), but below Md (the maximum temperature at whicr 

martensite formation can occur even under stress) it first 

deforms elastically and then, at a critical stress, begins 

to transform by the formation of stress-induced martensite. 

Depending on whether the temperature is above or below A , 
s ' 

th~ behavior when the deforming stress is released differs. 

If the temperature is below As' the stress-induced martensite 

is stable; but if the temperature is above A , the martensite 
. s 

is unstable and transforms back to austenite, with the 

sample returning (or attempting to return) to its original 

shape. The effect is seen in almost all alloys ~hich 

exhibit a thermoelastic martensitic transformation, along 

with the shape memory effect. However, the extent of the 

temperature range over which SIM is seen and the stress and 

strain ranges for the effect vary greatly with the allo~. 

In copending and commonly assignniJ.··a·s.Pf~~\'i8lf.l.1~~54s-;?67 
ation (Docket No. MPOB73-US1) to Quin, fhe disc~osure of 

which is incorporated herein by refefence, a nickel/titanium/ 

vanadium alloy having SIM over a wide temperature range is 

disclosed. 
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Shape memory alloys have found use in recent· years in, 

for example, pipe couplings (such as are described in U.S. 

Pat. Nos. 4,035,007 and 4,198,081 to Harrison and Jervis), 

electrical connectors (such as are described. in U.S. Pat. No 

3., 740,839 to Otte b. rischer), switches (such as are described 

in U.S. Patent No. 4,205,293), actuators, etc • 
.. ... --

Various proposals have also been made to employ shape 

memory alloys in the medical field. ror example, U.S. Pat. 

No. 3,620,212 to Fannon et al. proposes the use of an SMA 

10 intrauterine contraceptive device, U.S. Pat. No. 3,786,806 

to Johnson et al. proposes the use of an SMA bone plate; 

.!.5 

20 

J 
U.S. Pat. No. 3,890,977 to Wilson proposes the use of a~ SMA 

elemen~ to bend a catheter or cannula, etc. 

These medical SMA devices rely on the property of shape 

memory to achieve their desired effects. That is to say, 

they rely on the fact that when an SHA element is cooled to 

its martensitic state and is subsequently deformed, it will 

retain its new shape; but when it is warmed to its austenitic

state, the original shape will be recovered. 

However, the use of the shape memory effect in medical: 

applications is attended with two principal-disadvantages. 

First, it is difficult to control the transformation temp~r

atures of shape memory alloys with accuracy as they are 

usually extremely composition-sensitive, although various, 

?5 t?chntques have been proposed (including the blending by 

~ J!:.rJ.R~ ~ta 11 u rg y of a lr ea dy-mad e alloys· of di ff e ri n_g tran~
fo rma ti on temperatures: see U.S. Pat. No. 4,310,354 to. 

Fountain et al.). Second, in many shape memory alloys there 



COOK 
Exhibit 1002-0012

• • 
a5 MP088l..-US1 

-S-

is a large hysteresis as the alloy is transformed between 

austenitic and martensitic states, so that reversing of the 

state of an SHA element may require a ~emperature excursion 

of several tens of degrees Celsius. The ·combination of these 

5 factors with.the limitation that (a) it is inconvenient to 

have to engage in any tem~era~ure manipulation, and (b) 

human tissue cannot be heated or cooled beyond certain 

relatively narrow limits (approximately 0° - 60°C for short 

10 

lS 

20 

25 

30 

periods) without suffering temporary or permanent damage is 

expected to limit the use that can be made of SMA medical 

devices. It would thus be desirable to develop a way in 

which the advant~geous property of shape memory alloys, 
I 

i.e. their ability to return to an original shape aft1r 

relatively substantial deformation, could be used in medical 

devices without requiring the delicacy of alloying coMtrol 

and/or the temperature control of placement or removal 

needed by present shape memory alloy devices. 

DESCRIPTION OF THE INVENTION 

Summarv of the Invention 

I have discovered thit if, in a medical device containing 

a shape memory alloy element which uses the shape memory 

property of that alloy, an element which shows the property 

of stress-induced .martensite is used instead, an improved dev_ice 

results. 

Accordingly, this invention provides a medical deyice 

intended for use within a mammalian body, or in such proximity 

to a mammalian body that the device is substantially at body 

temperature, which device comprises a shape memory alloy 

element, the improvement in.which comprises the substitiution 

of an alloy element which displays stress-induced martensite 

at said body temperature for the shape memory alloy element. 
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Figures 1 and 2 illustrate the stress-strain behavior 

~:C'?>::h::i:~l::e w:~c:t:::~~:~:u:::s:::~e~::::~ versus 

5 Detailed Descriotion of the Preferred Embodiments 
. -

strain 

The invention will be discussed first by introducing 

the concept of stress-induced martensite and the effect 

achie~able by its use, and then by examples showing how SlK 

alloy elements can be substituted for conventional SKA 

10 elements in medical devices to achieve the beneficial effEct 

of the invention. 

l5 

~o 

The Figures illustrate the phenomenon of stress-

induced martensite by means of stress-strain curves. In 

both Figure 1 and Figure 2, the alloy is at a temperature 

between Hs and Md so that it is initially austenitic; 

and it will be assumed for the puposes of this dis=ussion 

that Hs is equal to K,, 
I 

Figure 

shows the case when the temperature is below As' so tnat 

any· martensite formed by the applied stress is stable; while 

Figure 2 snows the case where ~he temperature is above A 
s ' 

so that austenite is the only stable phase at zero stress. 

In Figure 1, when a stress is appl·i~d to the alloy, 

it ~eforms elastically along the line DA. At a critical 

applied stress, cM, the austenitic alloy begins to trans-

25 form to {stress-induced) martensite. This transformation 
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from ~hat point on, 

es further stress is applied, the martensite yields first 

elastically and then plastically (only elastic deformation 

5 is shown at point C). When the stress. is released, the 

10 

.!. 5 

0-
20 

martensite recovers elastically to point D, at which there 

is zero residual stress, but a non-zero residual Etrain. 

Because the alloy is below ~;; the deformation is not 

reco~erable until 

to austenite. At 

heating above As results in a re~ersion 

that point, if the sample is unrestrained, 

the original sh~pe will b~ essentially completely recovered: 

if not, it will be recovered to the extent permitted by the 

restraint. However, if the material is then allowed to 

re-cool to the original temperature at which it was deformed 

(or a temperature where SIM behavior of this type is jseen), 

the stress produced in t h'e sample w i 11 be constant regardless 

of the strain provided that the strain iies within tHe 

"p l ;; t e a u" reg i on of the s t res s - s~ r a i n c·u r v e . T h at i s , 

s t :r a i n b e t- w e e n c - a n d §A , t he s~7 ~e-~ w i 11 be 0 ._, • T h i s 
~ A_~ ,.._ l'I 

means that a known, constant force (calculable from::; M) 

for a 

can 

be applied over a wide (up to 5~ or more for certain Ni/Ti 

alloys) strain range. Thus, though this resembles the 

conventional shape memory effect, because the alloy shows S!M 

and is below A a constant force can be achieved. s 

!n Figure 2, when a stress is applied to the alloy, 

it deforms elastic&lly along line DA, then by SIM alo~g line 

A3, and by deformation. of the martensite to point C, just as 

in Figure 1. However, the stress-strain behavior on unloading 

is significantly diffe~ent, since the alloy is above As 



COOK 
Exhibit 1002-0015

,.. 

5 

• -c- • end tne stsble phase is· therefo!-e austeni~~. As tne ~ress 

is :-er.:ovec', :ne stlloy rtcove:rs t-lasticclly ·1'("t:r:. ( lo .D; 

then, at a critical stress, c:rA, the alloj rev~tt.S -to 

austeni:e ~ltnout reouiring a cnange in te;.pe~c~u~~. 

reversion occurs st essentially constant s~ress. rinally if 

the stress is removed from the reverted austenite, it 

recovers elastically along line EO. The recoverable deforffi-

ation associated with the formation an~ reversion of stress

induced martensite has been referred to as· pseudoelasticity. 

l.0 While o H may be comparatively high, e.g. 50 ksi, cA is 

usually substantially lower .. ; --e.g. less than 10 ksi; thereby 

creating a constant-force spring with an effective working 

range of about 5:;; ( c8 - ~). The shape change available 

i n t h e S ':"A. i s t h u s me ch an i ca 11 y , r a t h. er t ha n .. t h e rm a 11 y , 

15 actuated and controlled, permitting a greater control over a 

device incorporating it .. 

I 

Suitable alloy for this invention i.e. those di~playin9 

stress-indu=ed ma~tensite at temperatures near mammalian 

body temperature (35°-~0°C), may .be selected from known SMAs 

bv those of ord~_na1~y skill in the\art, havino regard to this 
: . . ~~.,.;'leL . ! -

disclosure by tstaRslfor the existen=e of the SIM effect at ,.....;_ -
the desired ternpe:ratu~e. A particularly preferred 2110~ is 

~o( the ni=kel/titanium/vanadiurn alloY- ~ U.~. Patent Application 

~ t--1 o • 0 1-6 ~:11<' .f..._'1 ~ o • Vi·?-G-&-7~--IJ.£-1-) ,r'lf) ~ f ~·~; e d ~ fl; ~?a~ t ~? 
t:f ~S. o._~f: IL ·' 

25 The inventi~n will now be cisc~ssed in detail by some 

Examples of the use of an SIM alloy. 

Exc:mole I. 

Akins, in U.S. Patent No. iJ,233,690, the disclost'.ire of 

~hich is incorporated herein by reference, describes the use 

3C of a shape memory alloy ring to· hold a sewing cuff to'the 

body of an artifical heart valve. The ring is made iR.the 

aus~enstic phase~ cooled to the rnartensitic phase, deformed, 

placed around the valve body, 2nd heated or allowed tQ warm 
I 

to cause reversion to the austenitic phase and recovery of 

~5 the ring into engagement with the valve body. 
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howeve:-, this technique has no: founc ::omme:-::ic.l 

acceptance. Present medical technique requires that the 

valve body be capable of being rotated relative to the cuff, 

thereby enabling the surgeon to set 

of the valv~ after it has been sewn 

the rotational orientation 

into place. This is 

desirable 

visualize 

placement. 

because the techniques used make it difficult to 

or accomplish optimal orientation during initial 

In order to accomplish the desired torque control to 

permit the desired rotation and yet ensure a firm hold of 

the cuff on the valve body, precise control of the pressure 

exerted on the valve body by the ring is needed. This is 

difficult because there are substantial manufacturi~g 

tolerances in the valve ~ody whi~h may be made, forlexample, 

of pyrolytic graphite or ceramics, etc. Because the austenite 

stress-strain curve is extremely steep, it is not c~nsidered 

pr·a'ctical to use the simple shape memory te::hnique proposed 

by Akins. I n de e d , Aki n s does not e v en add:- es s the. issue o f 

rotation.of the cuff with respe::t to the valve body. 

However, if an SIM alloy is used instead of conventional 

shape memory, the process may be considerably simplified. 

F~rst, if the alloy has a stress-strain curve like that 

of figu::-e 1 the alloy ring may be made just as for Akins. 

The.ring is then expanded from its initial austenitic state 

by the formation of SIM. When the ring is placed about the 

valve body, it needs only to be heated above Af and' 

allowed to cool to its origi~al temperature for the ring to 
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engage ~he vaive body with 6 constant force, even :f the 

valve body has a deviation from the specified size. lhe 

torque may thus be controlled to the desired level despite 

manufacturing tolerances. 

Second, if the alloy has a stress-str~in curve like 

that of rigure 2, the ring may be expanded, placed over the 

valve body, and the stress ieleesed all at· the same temperature. 

Because the austenitic phase is stable, the stress-induced 

martensite spontaneously reverts to austenite until recovery 

10 is restrained by the ring engaging the valve body. Because 

15 

the reversion to austenite takes place at constant stress, a 

constant foice (and henc~ constant torque) may be obtained 

regardless of manufacturing tolerances. Close tempefature 

contr~l is not required, either; and the fact that the 

patient in a heart valve replacement operation is convention

ally cooled as much es 15°C or so below normal body temperature 

does· not affect the operation of the ring. 

To co~trol the torque at a sufficiently low level, 

it may be desirable for the alloy ring to be other than a 

20 solid ring, such as, for example, a con:inuous helical spring, 

a flat zigzag spring, et=. Such variations permit the 

achievement of a greater range of movement with cons:ant 

force and 2 reduction in the force exerted by the ring on 

the v2l~e body, since .the ring recovers in a bending~mode 

rather than in tension. 
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Examole II. Catheters And Cannulas 

. W i 1 s o n , i n U .• S . P a t e n t No . 3 , 8 9 0 , 9 7 7 , th e d i s c l o s u r e 

of which is incorporated herein by reference, discloses a 

catheter or cannula (both being included h~reinafter in the 

5 ~ord 11 catheter") made of, .or containing, an SHA element to 

cause all or a portion of t~~~catheter to deploy in a useful 

form once introduced into a living body. 

10 

15 

20 

25 

However, again this device has not been commercialized. 

Possible defects of the device which have prevented commercial

ization include (i) the inability to slowly emplace the 

catheter in a desired position when the transition teFperature 

of the alloy is below body temperature (since the SHA! 

element will attempt to revert to its original shape as it 

reaches body temperature), thus limiting the ability ~f the 

physician to place the device carefully and precisely; or 

alternatively, if the transition temperature of the 2lloyJ,.,i: 

above body temperature, the requirement that the device~ 
. /Ci... 

heated to ~ temperature above body temperature to cause 

recovery and that the device be placed so as not to change 

shape again when it re-~ools (since the body temperature is 

below the transition temperature); (ii) the inability to 

remove the device easily~ and (iii) the need for controlled 

temperature storage to prevent prematur~ reversion to 

austenite of the SHA, with consequent shape change. 

The issue of removal of a catheter is especially. 

significant, and not addressed by Wilson. Consider, for 

example, a tracheal puncture catheter. This should b,e 
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straight for easy insertion into the trachea through a 

puncture into the front of the neck, but should curve after 

insertion so that the flow of air or oxygen through the 

catheter passes axially down the trachea rather than impinging 

on the surface of the trachea and damaging it. lf a shape 

memory catheter is used as co~~~mplated by Wilson, it would 

presumably become austenitic and bend after insertion (see 

Figures 1a and 1b, and corresponding text, of Wilson). But 

removal would require either cooling to below the transition 

0 temperature (which could easily mean cooling to so low a 

temperature that the tracheal tissue is damaged), removal in 

the bent shape (presumably damaging tissue), or forcing:the 

austenitic SMA to straighten to permit direct removal (~nlikely 
I 

to be satisfactory since·the austenitic alloys e.g. of Ni/Ti 

5 may have yield strengths of 100 ksi or more, and force 

sufficient to cause plastic deformation would be required). 

If an SIM element is used instead, however, removal can 

be accomplished almost as easily as insertion. If the 

catheter is made in a bent shape (as in Wilson), it can be 

straightened by insertion of a st~aight pin down the catheter 

axis, the catheter deforming by the formation of stress-induced 

martensite. Insertion of the catheter ·into the trachea is 

accomplished while the 'catheter is straight, at whatever 

r a t e l. s ·de s i r e d ( p e rm i t t i n g e a s y a n d a c c u r a t e pl a c em e n t ) .; 

and the pin is gradually withdrawn to permit the catheter to 

take up its desired. shape as the martensite reverts to 

a u st e n i t e • [It is assumed here that the stress-strain curve 

of the alloy at the temperature of use-is of the form of . 
Figure 2, so spontaneous reversion occurs on removal· of the 

stress induced by t~e pin]~ When removal is desired, it ·may 

be achieved simply by the gradual insertion of the pin, 

straightening the catheter and permitting easy withdrawa~. 

~
~· .. Insertion of the catheter into the body and pin removal may, 

of course, take place simultaneously if desired, as may pin 
___ « __ •• ·-·--.. --·· ··----··· • • ••• 

f· reinsertion and removal of_ the catheter from the body. 
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Examole III. IUDS 

Fannon et al., in U.S. Patent No. 3,620,212, the 

disclosure of which is incorporated herein by reference, 

discloses an intrauterine contraceptive device (an IUD) 

5 proposed to be formed of a shape memory alloy. The device 

is suggested to be deform~d in_the martensitic phase (the 

transition temperature being below the temperature of the 

10 

uterus). and the deformed device insulated with, e.g .• wax 

and inserted.....a-t"'. Removal is contemplated only by using two 

SHA elements in opposition, the higher temperature one being 

martensitic ~t body temperature but st~ong enough so that, 

if heated, it will overcome the lGwer temperature element 
I 

and deform the IUD back to ·a removable shape. The hea~ing 

contemplated is electrical. The storage problem discussed 

~5 in Example II also exists here, so that the device must be 

stored below its transition temperature. 

By the use of an SIH element, however, these dis

advantages may be overcome. Again, assume that the· alloy is 

SIH psuedoelastic, i.e. that it has the stress-strain curve of 

20 Figure 2.· Then an IUD may be formed into the desired shape 

in the austenitic state, and deformed by compression into a 

tubular placement device (the deformation being such that 

the strain levels lie within the "p)ateau"· of the stress

strain curve). When the placement device is inserted into 

!S the uterus, the IUD may be deployed by extrusion of the IUD 

from the placement device. Deployment is then controlle,d but 

immediate, so that the physician may satisfy himself with 

placement. Removal is the reversal of placement: the 

placement device is inserted into the uterus, the IUD deformed 

by withdrawal into the placement device, and the placem~nt 

device withdrawn. Temperature control is not required. 

--

/ 
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Example IV. Bone Plates 

Johnson et al., in U.S. Patent No. 3,786,806, the 

disclosure of which is incorporated herein by reference, 

propose the use of Ni/Ti SMA bone plates in fracture 

5 fixation. The plate is deformed in its martensitic state, 

screwed to the two ends of the bone it is desired to compress 

together, and warmed (or alio-;,,.ed to warm) to the au.stenitic 

10 

, -_,:, 

state, when the plate contracts, compressing the bone ends 

together.~ 

IQL{ . 
Because of the high elastic moduli of the austenitic 

shape memory allo~,~t will be difficult to control ~he 

amount of force~ may be applied by a bone plate of the 

type proposed by Johnson et al., and precision placemJnt of 

the bone ends and elongation of the plate will be req~ired. 

If, however, an SIM pseudoelastic bone plate is used, 

it·will be easily possible to elongate the plate and fasten 

it to the bone ends without requiring high precision. 

Because of the comparatively large (e.g. 5%) ~train range 

at es~entially constant stress, the force which will be put 

?O on the bone ends to compress them will be readily adjustable 

(by the size of the plate, for example) and will be insensitive 

to precise placement of the bone ends and/or elongation of 

the plate. Also, the recovery of the plate, since it ~s 

controlled by mechanical restraint, may be as gradual as 

5 desired, achieving excellent force and time control, and 

permitting the surgeon to make adjustments as desired. ' 

·. 
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Examole V. Marrow Nails 

Baumgart et al., in U.S. Patent No. 4,170,990, the 

disclosure of which is incorporated herein by reference, 

discloses the use of the two-way shape memory effect (where 

an SHA element exhibits a first shape in ·the austenitic 

state and a second in the martensitic state, and spontaneously 

changes between ~he ~wo_\~ha~s with a change in temperature) 
. . t l . \vY\"P \~"'\l.::>· 11 u.~ S:aA. 1 1 d in, in er a ia, .martow nai s 1~~~1gures a through e, an -- /\_,, 
corr~sponding text, of Baumgart et al.)~ 

a.~ 
The method proposed, however, requires the use of a 

wide temperature range in order to cause the phase change 

which is the origin of the two-way shape memory eff~ct (.5°C 

to 60°C for the water used to cool or heat the nail b. In 

addition, it requires the manufacture of two-way shape 

memory elements, which is generally more complex than the 

manufacture of conventional shf\P.e memory elements; and 
~:s:· :t. C> tJ 

p r-e c i s e co n t r o l o f th e ....e-r a 1 Ii s } L i e Fl t em p e r a tu re i s r e qui r e d . 
"-

However, if an SIM pseudoelastic alloy element is employed, 

these disadvantages may be overcome. 

may be gripped by an inserted tool, are provided within a 

marrow nail of the type shown in figure 1a of Baumgart et 

al., then the nail may be radially compressed· by the application· 

of stress by such a tool. When the nail is released by the 

tool, it will expand to fill the bone channel with a constant 

force (not readily available by Baumgart et al.); and it may 

be withdrawn by the reverse procedure. 
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(xamole VI. Dental Arch Wire 

Andreasen, in U.S. Patent No. 4,037,324, the disclosure 

of which is incorporated herein by refe~ence, proposes the 

use of dental arch wires made of Ni/Ti aJloys instead of 

conventional 10-8 stainless steel wires. lhe wires are 

stated to be of lower elasti~ ~odulus and higher elastic 

limit than stainless steel, which is stated to be advantageous. 

Heat recovery of an SHA wire is also suggested as a technique 

for orthodonture. 

The technique o~ using the conventional shape memory 

effect is not believed to have found clinical applicatipn, 

possibly because such a t~chnique would require rapid \ 

placement of the wire in its martensitic state to avoid 

premature recovery, and would result in rapid recovery with 

extremely high fo~ces, which would be painful for the patient. 

· The use of a wire which displays lower elastic modulus 

and hig~er elastic limit than stainle~s steel has found some 

application, however. Otsuka et al. in Metals forum, v. 4, 

pp. 142-52 (1981) have suggested that this behavior may be 

the result of elasticity enhanced by cold working and 

martensite-to-martensite psuedoelasticity in an al~oy which 

has a transition temperature below body temperature. The 

alloy, then, is martensitic rather than austenitic in it~ 

undeformed state. 

·While the use of an enhanced elasticity wire may offer 

some advantages over the more usual stainless steel wire, it 

remains the situation that the amount of motion in t~e te~th 
that may be produced .by an arch wire without further adjustment 

/ 
/ 
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is largely li~ited by the. pain tolerance of the patient 

(since the force applied by the arch wire is proportional to 

the deformation of the wire). However, if an SIH pseudoelastic 

wire is used, it can exert a relatively constant force 

(chosen by the dentist to be sufficient to cause tooth 

movement but. not painful) over a strain range of up to 5~. 

The load may be applied mectia_nically, and is thus more 

readily established, and no precise temperature control of 

the alloy is needed as would be required for the shape 

memory effect. 

Example VII. Coil Stents and Filters 

The use of tubular coil~d wire stent grafts has ~een 

discussed in the medical literature since 1969. Althbugh 

the coils helped maintain patency of the vessels in which 

15 they were placed, they were difficult of insertion unless 

narrow enough to significantly narrow the lumen of the 

ves"sel. Recently it has been proposed, see Radiology, v. 

147, pp. 259-60 and pp. 261-3 (1983), the disclosures of 

which are·in=orporated herein by reference, to use.SHA wire 
20 to form these tubular coils. The wire, which has a trans-

formation temperature below body temperature, is introduced 

through a catheter after being straightened in its martensitic 

state. When the wire is heated, the coil re-f~rms~ 

zr;v 5. t., ?:-/ 
~Because of the difficulty of controlling the trans-

25 formation temperature accurately, it has proved neces~ary 
to cool the straightened wire during insertion and/or.to 

heat the wire to form the coil after insertion. These 

procedures add to the complexity of the operation_. 

-
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If an SIH pseudoelastic wire is used to form the 

coil, which is then isothermally deformed by loading into ~ 

catheter, then the need for temperature control is avoided. 

The wire remains straight when in the ~atheter, but re-forms 

the coil spontaneously when it is extruded from the catheter. 

Accurate placement is thus readily obtainable, since there 

is no urgency as might be r~q~ired with a conventional shape 

memory effect element. 

It has similarly been proposed to use SHA wire to form 

a filter for emplacement by cathet~r in the yena cava to 

trap blood clots. The filter is formed in the austenitic 

·state, the wire straightened in the martensitic state :and 

inserted, and the filter.re-forms on warming. Just as for 

the c~il stents discussed above, the use of an SIM psJudo-

e l astic wire would greatly simplify manufacture and i~sertion 

of such a vena cava filter, permitting accurate placement 

with no need for urgency or temperature manipulation. 

Examole VIII. Bone Staoles. Clios. etc. 

Bone s~aples are frequently used to hold fragments of 

fractured bone together when the fracture is fixed, and may 

be used in some cases as a replacement for bone plates in 

the same situation. Sometimes the staples are inserted into 

drilled holes, sometimes merely driven into the bone di~ectly. 

It w o u 1 d b e d e s i r ab l e t o h av-~b one s t a p le which pr o vi de d 

a controlled force between the <u.nes·-which would tend to hold .. -·-· 
the staple in place. Shape memory alloys have been proposed 

for this application, but again the problem of accurate
1

place

ment while operating. quickly enough to prevent the shape 

change associated with the martensite-to-austenite transition 

and/or the need for temperature control complicate thei~ use. 
I 
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If an SIM alloy is used, these disadvantages may be 

readily overcome. If the alloy is below As' it may be 

emplaced in the martensitic state. Brief heating will then 

be required to cause it to become austenitic, but on re-

5 cooling to body temperature, a constant force can be achieved. 

If the alloy is abov~ ~ , the staple can be held deformed s 
. b y a mo de r a t e f o r c e , t hen r e 1 e a s e d a ft e r i. n s e r t i o n t o a l s o 

provide an accurately-knc:iw11 _ _(orce. In either event, removal 

is easier than if the alloy is purely austenitic, as discussed 

10 above for Examples II and V, fo~ example. 

Similarly, SIM alloy (especially alloy which is 

pseudoelastic, above A at its utilization temperature) s 
may be used to manufacture vascular clips, etc. The alloy 

element here acts as a constant force spring over a wide 
. I 

15 strain range (greater than conventional elastic meta+s), 

resulting in ease of use. 

From the foregoing, it is clear that, in a situation 

where narrow temperature differences are available or 

preferable, as often is the case in medical applications, 

20 m~chanica~ly constrained- shape change is a rauch more useful 

solution ·than heat actuated shape change. It offers a 

degree of control heat actuatibn does not, it offers easier 

alloy composition controi, it eases mating part tolerance 

requirements, and it offers simple mechanical reversal at 

25 minimal stress levels, all without heating, cooling or 

insulation complications. 

30 

It will be obvious to those skilled in the art, haviQg 

regard to this disclosure, that other variations on this 

invention beyond those specifi~ally exemplified heret and 

other medical devices making use of stress-induced martensite, 

may be made. Such variations are, however, to be considered 

es com~ng within the scope of this invention es limited 

solely by the following claims. 
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device use within a 

mammalian body, or in such a mammalian body 

that the device is substantially t body temperature, which 

device comprises a oy elem~nt, the improvement 

which comprises the substitution o an alloy element which 

dis pl a>' s stress-induced mart e-n site at said body temper at u re 

for the shape memory alloy element 

2. The device of claim 1 which a heart valve, the 

alloy element being a ring 

onto the valve body. 

3. The device of 

being the 

to assume 

4 •• 

5. 

contraceptive 

6. 

7. The 

8. The device of 

9. The device o 

, 0. 

to hold a sewing cuff 

I 

a catheter, the ~lloy element 

reof which causes the catheter 

is a tracheal catherter. 

is an intra,1terine 

which is a marrow nail. 

which is a dental arch wir~. 

which is a bone staple. 

which is a clip. 
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As e below named inve:itor, ! hereby declare that·: 
mv r-esidence, po~t office address end citizen;nlp are a& stated below next 
t~ my name; I believe I am the ori9inal, firs't end sole inventor (if only 
one· ne.me i& licted below) or an c~i9inel, ~Irsl gnd joint inventor (if plural 
'tiames are liste·c below) of ·the subject mstter. which i& claimed end fo:- "'1hich 
·a patent is sought on the invention entitled: Medical Devices lnccrpora~1ng 
· ·. SIM .Alloy El~-11:..s 

1;.he ~pe=ification of ""1"lich 
X is attached hereto . ; /. 

~~~-wes filed.on ·. -- ns/Applic'ation Serial No. 
_s_n_d_w_a_a amended on (1l f c.;>P.aicable). . 
I hereby stete thst 1 have reviewed af1d und?:rstsnd the contents of the ebove 
identified epecifics~icn, in=luding the c~a.ims, es amended by any amendment 
ref erred to above. I acknowledge the tiU~y to diGclose informa~ion which is 
motcrial to the exGmination of this applic&tion in occordsnce with 
37 CFR §;.56(a). 
I hereby claim"fore'ign-.pricrity benefits under 35 u.s·.c. §119 of any foreign 
application(s) for patent o~ invento~'s certificate listed below end have 
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c:erti ficate having a filing dste .. before that of the application 1 on which 
priority is claimed: 
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§1.S6(a) which c~=urred b~twee~ the filing date of the p~ior 2p~licstion 
and the national or PCT intern~~ionel filin; date of this spplicsticn: 

PRIOR UNITt:D STAT~c APPLICAT!ONC _ _, _, 

Aooli cation Number I Date Of rilino I St.stus 
NONE I I P~ndinc Pstented Abandoned 

I I Pendino Patented Abendoned 

f hereby eppoint the Tallowing attorney(s) 
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and/o~ agent(s) to prosecute 
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and 
Herbert G. Burkard, 
James W. Peterson,· 

Re~. No. 2h,~OO 
Reg. N~. 26,057 

Address all telephone calls to: 

Add~ess sll co=responden=e to: 

Ja-rres w. Pete=son 
at (c15)361~ 5854 

Pstent Depa~tment 
fteychem Corporation 
300 Constitution Drive 
Menlo Park, CA 9a025 
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1983 

CONFORMED COPY 

MEDICAL DEVICES INCQRPDRATING 
-- SIM ALLOY ELEMENTS -.. 

James[. Jervis 

ABSTRACT or THE· DISCLOSURE 

Medical devices which ere currently proposed to use 

elements made from shape memory alloys may be improved by 

the use of stress-jnduced martensite alloy elements instead. 

The use of stress-induced martensite decreases the temperature 

5 sensitivity of the devices, thereby making them easier to 

install and/or· ·r.emove. 

". 

--···--·-·-··· --·-
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IN THE UNITED STATES PATENT AND TRADEMARK ., 

In re application of: 

JAMES E. JERVIS 

Serial No. Continuation of 07/956,653 

Filed: Herewith 

For: MEDICAL DEVICES INCORPORATING 
SIM ALLOY ELEMENTS 

PRELIMINARY AMENDMENT 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

Sir: 

Group Art Unit: 3301 
(Prior Application) 

Examiner: KENEALY, D 
(Prior Application) 

Pasadena, California 

Please amend the above-identified patent application. 

as follows: 

IN THE SPECIFICATION 

Page 2, bef<?re the heading "Background of the 

Inv~ntion", insert: 

CROSS-REFERENCE TO RELATED APPLICATIONS 

of Application 

which is a 

This appl1cation is a continuation 

Serial No?j956,653 filed on October 2, 1992, 

divisional. of Application Serial No ?}faa2, 243 filed on April 9, 

PC3 \PTO\AMD\9438 • lPR. AMD 1 

~I 
Jun. 

7, 1995~·· 4 
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1991, now U.S. Patent No. 5,190,546, which is a divisional of 

Serial No~~l52,019 filed on September 27, 1988, now U.S. Patent 

No. 5,067,957, which is a continuation of Application Serial No.Ao1/ 

177,817 filed March 30, 1988, now abandoned; which is a 

continuation of Application Serial No.01/047,824 filed May 8, 1987, 
t\ 

now abandoned; which is a continuation of Application Serial No. ·o~/ . ~ I 
865,703 filed May 21, 1986, now U.S. Patent No. 4,665,906; which 

is a continuation of Application Serial No~541,852 filed October 

14, 1983, now aband~neds 

·---------' --- ---------Page 3, line 28, after Quin insert --now U.S. Patent 

4,505,767--. 

-
Page 4, line 26, delete "power" and insert --powder--. 

----- ---Page 6, line 4, after "martensite," please insert --

- Figure 3 is a side elevation view of a partial 

~------
section of a catheter of the present invention in a stressed 

configuration. 

Figure 4 is a side elevation view of the catheter of 

Figure 3 in an unstressed configuration. 

PC3 \PTO\AMD\9438· lPR .AMD Jun. 1. 1995 A 
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Fig. 5 is a tracheal catheter, which is curved in its 

unstressed configuration, partially straightened by a straight 

pin restraint. 

Fig. 6 shows an IUD formed at least partly from a . 

pseudoelastic shape-memory alloy being restrained in a deformed 

shape by a restraining tube.~. 

--Page7-:-line 19, delete "E0 " and insert --EA--· 

Page 7, line 19, delete "strain" and insert --stress-- . 

........---
Page 8, line 20, delete "theart" and insert --the 

art--. 

-
Page 8, line 21, delete "tsting" and insert 

--testing--. 

-
Page 8, line 24, after "(Docket No. MP0873-US1)" insert 

--now U.S. Patent No. 4,505,767-- . 

Page 8, between lines 24 and 25, insert the following 

l paragraph: 

he following table sets forth transformation 

temperature data for alloys disclosed in US-4505767: 

PC3 \P'ro\AMD\9438 • lPR. AMD 3 Jun. 7, 1995 
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ioJ-40 
Ni 

49.50 
50.00 
49.00 
50.00 
49.00 
50.50 
48.50 
50.00 
48.50 
49.00 
48.00 
48.50 
41. 50 
46.50 
36.25 
49.50 
48.00 
47.75 
47.50 
48.50 
45.00 
47.50 
46.50 

• 
TABLE 

Composition (atomic 

Ti y_ 

43.50 7.00 
44.00 6.00 
43.00 8.00 
45.00 5.00 
45.00 6.00 
48.00 l; 50 
44.50 7.00 
46.00 4.00 
45.00 6.50 
45.50 5.50 
44.25 7.75 
45.50 6.00 
38.50 20.00 
43.50 10.QO 
33.75 30.00 
46.00 4.50 
46.00 6.00 
45.75 6.50 
45.50 7.00 
46.50 5.00 
45.00 10.00 
46.50 6.00 
46.50 7.00 

• 
percent) 

Ms 
-107 
-96 
-83 
-42 
-35 
-32 
-30 
-11 
-10 
-10 
-7 
-5 
-2 
-1 
0 
6 

12 
20 
26 
27 
30 
32 
34 

PATENT 
9438-1\MP0884-US8 

A {90} 

-88 
-84 
-61 
-33 
-12 
-6 

-13 
7 

15 
14 
~ 

27 
86 
50 
42 
35 
36 
54 
58 
58 
71 
71 
70 

The A(90) temperature is the temperature at which the 

transformation from--the martensitic phase to the austenitic phase 

-------===i=s~9_o_%_complete.~ 

/ 
11, line- 17, delete 11 by 11 and insert; - -be--_. 

--------/ 
Page 13, line 9,/ielete 

/"' / 
"it". 

Page 14, line 12, delete 11 whch 11 and insert --which--. 

PCJ \PTO\AMD\9438· lPR .AMD 4 Jun. 7, 1995 
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lPage 14, line 9, after "together." insert - The Johnson 

et al. bone plate is of generally oblong configuration, overlaps 

a bone fracture and is secured by two screws to one portion of 

the bone and by t~o other screws to the other portion of the 

// 
15, line 8, before "marrow nails" insert 

--implants, such as--. 

15, line 9, insert after "Baumgart et al." 

according to Baumgart et al. comprise a tube of 

memory alloy which has been split along its longitudinal axis and 

which may have a circular, elliptical, clover-leaf or other 

rotation preventing cross section, which may also be variable 

along the axis of the nail. A prepared marrow nail having a 

reduced diameter is loosely inserted into a slightly, or not at 

all, pre-drilled marrow channel of a bone which has been broken 

or fractured. By means of a heating probe the marrow nail is 

heated and thus expands. This achieves a relative fixing of the 

two bone ends along the marrow channel axis. Compression of the 

fracture is effected by the available muscle tension. If it 

should be necessary, the marrow nail may also be additionally 

prestretched along its longitudinal axis so that it is 

additionally compressed in the longitudinal direction when 

heated. In this case it is necessary, however, to anchor the 

nail at both of its ends which anchoring can be effected, for 

PC3 \ PTO\AMD\ 94 3 8 • l PR, AMD Jun, 7, 1995 
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example, by sprockets or teeth on the outer surface of the 

-----line 17, delete "tranisition" and insert 

--transition--. 

IN THE DRAWINGS 

Please add Figures 3-6 to the drawings. 

IN THE CLAIMS 

Cancel claims 1 to 10. 

Add new claims 11 to 20 as follows: 

11. A medical device for se within a mammalian body, 

or in such proximity to a mammalia body that the device is 

.substantially at body temperature/ the device comprising an 

element which comprises a shap~£emory alloy which: 

(a) s ' ~ess induced martensite behavior 

/ 
(b) as ~nl 

at body temperature; 

of not more than 

12. A devic~ claimed in claim 11, which includes a 
I 

0°C. 

restraint by means of which the shape memory alloy element is 

held in a onfiguration to allow it to be positioned 

PC3\PTO\AMD 9438-lPR.AMD Jun. 7, 1995 A 
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proximity to a mammaliaq body, the deformation 

occurring through the formation of stress induced martensite. 
•' 

13. A device as claimed £n claim 12, in which the 
. I 

I 

restraint is hollow, and the shaplkemory alloy element is 

deformed in such a way that it is compressed transversely, and is 

positioned within the restraint,/ he restraint preventing 

transverse expansion of the elzknt. 

14. A device as cla'med in claim 13, in which the 

restraint is a catheter. 

shape memo::·al:o:e,t~:~t;~:a::e:n::a:~:::n:
3

~0::r:::::i::e 
device. / 

I 

16. A device/as claim 13, in which the 
. ' 

shape memory alloy element is a filter for a blood vessel. 

•/ 
17. A device as 

I 
claimed in claim 12, in which the 

shape 
I 

memory alloy ~lement is tubular, and the restraint is 

positioned within·the shape memory alloy element to deform it. 

18. A device as claimed in claim 17, in which the 

shape memory alloy element is a tracheal catheter. 
~! 

I 

/I 
I 
i 

PC3\PTO\AMD\9438-1PR .AMD 
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A method for compressing two ends of a mammalian 

bone together at body temperature, the method comprising the 

steps'of: 

(~) providing a bone 

pseudoelastic shape-memory alloy, wf rein the shape-memory alloy 

c~n display reversible stress-indufed martensite at about body 

temperature such that the shape-memory alloy has a stress-induced 

martensitic state and an austeni~c state; the bone plate being 

(i) elongated when the alloy .is/in its stressed-induced 

martensitic state and (ii) sho~tened when they alloy is in its 

austenitic state; 

(b) stre at a temperature 

greater than the As of the a loy for placing the alloy in its 

stressed-induced mart(.nsiti{_state and elongating the bone plate; 

(c) attach~g ~ressed and elongated bone 

plate to the two ends of t e bone at a temperature greater than 

the As of the 

(d) the stress from the bone plate so 

that at least f the alloy transforms from its stress-

induced to its austenitic state so that the 

bone plate compresses two ends of the bone together at · 

essentially constant 

20. An 
I 

comprises: 

(a) a bone in which an aperture is formed, and 

/ 
PCJ \PTO\AMD\9439-lPR .AMO 8 Jun. 7, 1995 
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(b) an element wh'ch is formed at least partially 

martensite behavior 

ositioned so that it is 

deformed by the walls of ~he a ertur~the formation of stress 

induced martensite, and th'e-re y exerts a force outwardly on the 

walls of the aperture. 

Entry of the amendments is respectfully requested. All 

the amendments to the specification and drawings are the same as 

were made in the parent application. 

Claims 11-19 correspond to claims 11-18 and 54, 

respectively, of parent application Serial Number 956,653. Claim 

20 corresponds to claim 29 of parent application serial number 

682,243. 

Respectfully submitted, 

SHELDON & MAK 

Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

PC3 \PTO\AMD\9438-1 PR. AHD 9 Jun. 7, 1995 
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STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

JAMES E. JERVIS 

Serial No. Continuation of :,07 /956, 653 

Filed: Herew~th 

For: MEDICAL DEVICES INCORPORATING 
SIM ALLOY ELEMENTS 

) Group Art Unit: 3301 
) (Prior Application) 
) 
)Examiner: KENEALY, D 
) (Prior Application) 
) 
) 
) 
) 
) Pasadena, California 

INFORMATION DISCLOSURE STATEMENT 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

Sir: 

Attached hereto are PT0-1449 forms listing documents 

believed relevant to the subject application. These forms list 

all the references cited in the parent application. It is 

respectfully requested that these documents be considered by the 

Examiner and an initialled copy of each form be returned to the 
• 

undersigned . 

. 
Copies of the references are available in the file of 

the parent application Serial No. 07/956,653. It is believed 

that these cited reference~ are relevant to claims pending in the 

present application for the same reason as discussed in the 

parent application. If the Examiner would like a further 

description, or copies of any of the references, please call the 

undersigned. 

PCl\PTO\IOS\9438-1. IDS 1 Jun. 7, 1995 
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It should be noted the word "prior" has been deleted 

from the forms. 

It is believed that this disclosure complies with the 

requirem~nts of 37 C.F.R. 1.56 and the Manual of Patent Examining 

Procedures Section 707.05 (b). If for some reason the Examiner 

considers otherwise, it is respectfully requested that the 

undersigned be called so that any deficiencies can be remedied. 

Respect£ully ·submitted, 

SHELDON & MAK 

By:~~+fb.ff/Ml--7'b''-=-f~~~~~~~~~ 
Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

PCJ\PTO\IDS\9438-1. IDS 
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'· .ENDMENT COVER SHEET 
~-

0~~ DOCKET NO. 9438-llMP0884-L 

SERIAL NO.: 08/483,291 FILED: June 7, 1995 

FOR: MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

HONORABLE COMMISSIONER OF 
PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

Sir: 

:0 
i,._., {; ' /99-

G" J "ROUp'='.,, u,;,Q 
Transmitted herewith is a paper in the above-identified applicaiion. 
hereby requested. 

Any necessary extension of time period set for this paper is 

~ No additional fee is required. 

[ ] The fee has been calculated as shown below: 

[) EXTENSION FEE 

FIRST MONTH AFTER TIME PERIOD SET 110.00 SS.00 

SECOND MONTH AFTER TIME PERIOD SET 360.00 180.00 s 
TIIlRD MONTH AFTER TIME PERIOD SET 840.00 420.00 $ 

FOURTH MONTH AFTER TIME PERIOD SET 1,320.00 660.00 

[) TOTAL EXTENSION FEE-------------------------

[ ) FEE FOR EXTRA CLAIMS added by Amendment in this response: 

Colwnn I Colwnn 2 Colwnn 3 

TOTAL CLAIMS 

INDEPENDENT 

First presentation of multiple dependent claim + 220 + 110 

TOTAL FEE FOR EXTRA CLAIMS$ ______ _ 

If the ClllJ}' in Column I is less than !he ClllJ}' of Column 2, wrile "O" in Column 3. 
If Ille oumber of Total Claims previously paid for is less than 20, wrile "20" in this space. 
If !he nwnber of lndcpcndent Claims previously paid for is less than 3. wrile "3 • in !his space. 

[] Enclosed is the fee of$. ______ by Check No. -------

[] 

[X] 

Please charge Deposit Account No. 19-2090 in the amount of$. _______________ _ 

Date: 

The Commissioner is hereby authorized to charge payment of any additional fees, in particular the following 
fees, associated with this communication, or credit any overpayment to Deposit Account No. 19-2090: 

Any filing fees under 37 C.F.R. § 1.16 for the presentation of extra claims 
Any patent application processing fees under 37 C.F.R. § 1.17 

2 /ty ~~- -~ ~::-~i:.lk, 
CERTIRCATE OF MAILING: I hereby certify that the above-identified correspondence, which is attached, is being deposited with 
the U.S. Postal Service as first class mail in an envelope addressed to: Commissioner of Patents and Trademarks, Washington, D. 
20231 on July 14 1995 

Date Signed: July 14 1995 

~&MAK 
~":- · '-1.ake Avenue. 9th Floor 

-~a 91101 

' -...... ~. 

I> 
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TRADEMARK OFFICE Cf/~ ~'1) 

In re application of: ) Group Art Unit: 3301 
) (Prior Application) 

JAMES E. JERVIS ) 'Examiner: KENEALY, D 
. ) (Prior Application) 

Serial No. 08/483,291 ) 
) 

Filed: June 7, 1995 ) 
) 

For: MEDICAL DEVICES INCORPORATING ) 
SIM ALLOY ELEMENTS ) Pasadena, California 

SUPPLEMENTAL PRELIMINARY AMENDMENT 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

RECEIVED 

AUG 0 1 1995 

GROUP330 

Sir: 

· Please amend the above-identified patent application 

as follows: 

IN THE SPECIFICATION 

Please amend the specification to make the present 

application a divisional of the parent application .. 

IN THE CLAIMS 

Please add the following claims to the application: 

~ C¥ /21. A medical device for insertio 

~1 body, the device comprising (i) a hello ~ cement 

~ (ii) a memory alloy element formed 

PC3 \PTO\AMD\9438 • lPR. AM2 1 
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device and 

from a 
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pseudoelastic shape-memory alloy, the alloy ,splaying reversible 

stress-induced martensite at about body tempe,ature such that it 

has a stress-induced martensitic state and ~ austenitic state, 

the memory alloy element having (i) a defor ed shape when the 

different 

state; 

hollow· 

placement device, the hollow placement device stressing the 
• ' I I 

memory· alloy element at a temperature greater than the As of the 
I 

alloy so that the memory alloy eleme t is in its deformed shape; 
I 

wherein the memory alloy lement can be extruded from 

element transforms from itsi d 
1

rmed shape to its unstressed 

shape, and wherein the device ls adapted so that the 

f . . 1t h . f h trans ormation can occur wit ou any c ange in temperature o t e 

placement device or the memo{y alloy element. 

--------- I 
22. The medical device of 21 wherein the memory 

alloy element is an intrauterine device. 

~ I X The device of claim,;£" wherein the memory alloy 

element is a stent~raft. 
} 

PC3 \PTO\AMD\94 38-lPR. AM2 Jul. 14, 1995 
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b "' '{;, The device of claim 2'1 wdrkin the memory alloy 

.is a filter for' trapping bloo(~ 
~ I 

I 
The invention of claim .Br" wherein the 

transformation occurs without any change in ~ state of the 

placement device. 

REMARKS 

The claims added to this application are claims that 

we~e cancelled in the parent application as not being examined, 

as being directed to a·non-el~cted·species. Due to the addition 

of these claims to this application, the present application is 

now a divisional application. 

Respectfully submitted, 

SHELDON & MAK . -

7 
Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

PC3 \PTO\AM0\9438 • lPR .AM2 
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lli IHE UNITED STATES PATENT ANll TRADEMARK. OFFICE FEB I 5 96 

In re the Application of 

JAMES E. JERVIS 

Serial No. 08/483,291 

Filed: June 6, 1995 

For: MEDICAL DEVICES 
IN CORPORA TING SIM ALLOY 
ELEMENT 

) 
) 
) 
) 
) 
) 
) 
) 
) 

Group Art Unit: 

Examiner: 

Raychem Corporation 
300 Constitution Drive 
Menlo Park, CA 94025 

February 1, 1996 

POWER IO INSPECT AND MAKE COPIES 

Honorable Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

This communication gives Shonda Reed-Baten and Jennifer Harris of Barbara Harris & 

Associates the right to inspect and make copies of our patent application titled Medical Devices 

Incroporating Sim Alloy Element, U.S. Serial No. 08/483,291, filed June 6, 1995. 

If you have any questions or concerns, please feel free to call the undersigned at ( 415) 

361-3338. 

Herbert G. Burkard 
Registration No. 24,500 
Tel. No. (415) 361-3338 
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(FILE 'USPAT' ENTERED AT 10:48:33 ON 08 MAY 96) 
Ll 713 s (STRESS INDUCE# MARTINSIT###) OR SIM 
L2 73 s Ll AND (SURGICAL OR MEDICAL) 
L3 9 s L2 AND BODY TEMPERATURE 
=> d 1-9 

1. 5,415,660, May 16, 1995, Implantable limb lengthening nail driven by 
a shape memory alloy; Michael P. Campbell, et al., 606/62, 63, 67, 68 
[IMAGE AVAILABLE] 

2. 5,409,015, Apr. 25, 1995, Deformable tip super elastic guidewire; 
Thomas J. Palermo, 128/772 [IMAGE AVAILABLE] 

3. 5,190,546, Mar. 2, 1993, **Medical** devices incorporating **SIM** 
alloy elements; James E. Jervis, 606/78; 128/833; 148/402, 563; 606/60, 
62, 68, 108, 200 [IMAGE AVAILABLE] 

4. 5,067,957, Nov. 26, 1991, Method of inserting **medical** devices 
incorporating **SIM** alloy elements; James E. Jervis, 606/108; 128/833; 
606/67, 69, 78; 623/2 [IMAGE AVAILABLE] 

5. 5,035,712, Jul. 30, 1991, Self-adjusting prosthesis attachment; Erik 
L. Hoffman, 623/16, 18, 23 [IMAGE AVAILABLE] 

6. 5,002,563, Mar. 26, 1991, Sutures utilizing shape memory alloys; 
Walter R. Pyka, et al., 606/222, 78, 223 [IMAGE AVAILABLE] 

7. 4,991,602, Feb. 12, 1991, Flexible guide wire with safety tip; Curtis 
A. Amplatz, et al., 128/772, 657; 604/164, 280 [IMAGE AVAILABLE] 

8. 4,665,906, May 19, 1987, **Medical** devices incorporating **sim** 
alloy elements; James E. Jervis, 606/78 [IMAGE AVAILABLE] 

9. 4,665,069, May 12, 1987, Analgesic composition and method of 
relieving pain; Barnett Rosenberg, 514/78, 267, 671, 817, 969, 970 [IMAGE 
AVAILABLE] 
=> 
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UNJTED BTAm..JEPAATMENr Of COMMERCE 
Patent and Trademark Office 

oi 14.v, 191 
Address: aJMMISSIJNER OF PATINTS AND TIW:EMARKS 

WBshington, D.C. 20231 

FIU«lDATE 

06/IJ//'j~). 

JEFFF:E\' l~ '.:-.HEL£:·C 1 t~ 

t;~ l~LJ:<:)'.'.! !:_, M?1:< 
2:2:) :;:.u_nH 1..Pt?-:.E i=--1 1.,,·t~h!UE :=.:ulTE ·;uo 
f-·,:."':~~t-'IrE)·J:\ C?'.: 911i)1 

This Is a communication from the examiner in charge of your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

OFFICE ACTION SUMMARY 

ATTORNEY DOCKET NO 

PAPER NUMBER 

0 Responsive to communication(s) filed on __________________________ _ 

0 This action is FINAL. 

0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits Is closed in 
. _accordance with the practice under Ex parte Quayle, 1935 D.C. 11; 453 O.G. 213. 

A shortened staMory pariod for response to this action is set to expire month(s), or thirty days, 
whichever is longer, from the mailing date of this communication. Failure to respond within the period for response will cause 
the application to become abandoned. (35 U:S.C. § 133). Extensions of lime may be obtained under the provisions of 37 CFR 
1.136(a). 

Disposition of Claims 

~Claim(s)-1"-~..:::..."-------------'-----------ls/are pending in the application. 

Of the above, claim(s) _____________________ is/are withdrawn from consideration. 

0 Claim(s) ______________________________ islare allowed. 

0 Claim(s) ______________________________ islare rejected. 

0 Claim(s) . ·is/are objected to. 

lill' Claims - ).. ('" are subject to restriction or election requirement. 

Application Papers 

0 See the attached Notice of Draftsperson's Patent Drawing Review, PT0-948. 

0 The drawing(s) filed on is/are objected-to by the Examiner. 

0 The proposed drawing correction, filed on _______________ is 0 approved 0 disapproved. 

0 The specification is objected to by the Examiner. 

0 The oath or declaration is objected to by the Examiner. 

Priority under 35 u.s.c. § 119 

0 Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

0 All D Some• 0 None of the CERTIFIED copies of the priority documents have been 

D received. 

0 received in Application No. (Series Coda/Serial Number)-----------

0 received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 

•Certified copies not received:-----------------------------

0 Acknowledgement Is made of a.s:taim for domestic priority under 35 U.S.C .• § 119(e). 

~~-;.1·-· 

0 Notice of Reference Cltad, PT0-892 

0 Information Disclosure Statement(s), PT0-1449, Paper No(s). ___ _ 

0 Interview Summary, PT0-413 "'· 
0 Notice of Draftsperson's Patent Drawing Review, PT0-948 

. 0 Notice of Informal Patent Application, PT0-152 

- SEE OFFICE ACTION ON THE FOLLOWING PAGES -
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1. Restriction to one of the following inventions is required 

under 35 U.S.C. 121: 

Group I. Claims 11-18 and 21-25, drawn to a medical device, 

classified in Class 606, subclass 78. 

Group II. Claim 19, drawn to a method of compressing two 

ends of a bone together, classified in Class 606, subclass 105. 

Group III. Claim 20, drawn to an assembly, classified in 

Class 623, subclass 16. 

2. The inventions are distinct, each from the other because of 

the following reasons: 

Inventions of group I, II and III are related as product and 

process of use. The inventions can be shown to be distinct if 

either or both of the following can be shown: (1) the process for 

using the product as claimed can be practiced with another 

materially different product or (2) the product as claimed can be 

used in a materially different process of using that product 

(M.P.E.P. § 806.05(h)). In the instant case the method of 

compressing two ends of bones together can be performed by a 

wire. In addition, inventions I and III are prima facie 

independent and distinct inventions. Invention I is directed to 

the medical device for use within a mammalian body, or in such 

proximity to a mammalian body that the device is substantially at 
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body temperature. Invention III is directed to an assembly of an 

aperture is formed in a bone having a shape memory alloy being 

positioned and deformed in the wall of the aperture, and thereby 

exerts a force outwardly on the walls of the aperture. Because 

these inventions are distinct for the reasons given above and has 

acquired a separate status in the art because of their recognized 

divergent subject matter, restriction for examination purposes as 

indicated is proper. 

3. In addition, with the elected of group I invention, 

applicant must also elect one of the following species. This 

application contains claims directed to the following patentably 

distinct species of the claimed invention: 

Species 1: The shape memory alloy is an intrauterine 

contraceptive device; 

Spices 2: The shape memory alloy is a filter; 

Spices 3: The shape memory alloy is a tubular bar; 

Spices 4: The shape memory alloy is a tracheal catheter; 

Spices 5: The shape memory alloy is a stent graft. 

Applicant is required under 35 u.s.c. § 121 to elect a 

single disclosed species for prosecution on the merits to which 

the claims shall be restricted if no generic claim is finally 

held to be allowable. currently, 11 and 21 are generic. 

Applicant is advised that a response to this requirement 
must include an identification of the species that is elected 
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consonant with this requirement, and a listing of all claims 
readable thereon, including any claims subsequently added. An 
argument that a claim is allowable or that all claims are ~eneric 
is considered nonresponsive unless accompanied by an election. 

Upon the allowance of a generic claim, applicant will be 
entitled to consideration of claims to additional species which 
are written in dependent form or otherwise include all the 
limitations of an allowed generic claim as provided by 37 C.F.R. 
§ 1.141. If claims are added after the election, applicant must 
indicate which are readable upon the elected species. M.P.E.P. 
§ 809.02(a). 

Should applicant traverse on the ground that the species are 
not patentably distinct, applicant should submit evidence or 
identify such evidence now of record showing the species to be 
obvious variants or clearly admit on the record that this is the 
case. In either instance, if the examiner finds one of the 
inventions unpatentable over the prior art, the evidence or 
admission may be used in a rejection under 35 U.S.C. § 103 of the 
other invention. 

3. A telephone call was made to Jeffrey G. Sheldon on May 14, 

1996 to request an oral election to the above restriction 

requirement, but did not result in an election being made. 

4. Applicant is advised that the response to this requirement 

to be complete must include an election of the invention to be 

examined even though the requirement be traversed. 

5. Any inquiry concerning this corrrrnunication or earlier 
connnunications from the examiner should be directed to Justine Yu 
whose telephone number is (703) 308-2675. 

Any inquiry of a general nature or relating to the status of 
this application should be directed to the Group receptionist 
whose telephone number is (703) 308-0858. 
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Justine Yu 

May 13, 1996 

-5-

~~ 
S.P.E. 

ART UNIT 331 
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PATENT 

9438-1 \MP0884-US8 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of:} 

JAMES E. JERVIS 

Serial No. 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES INCORPORATING 
SIM ALLOY ELEMENTS 

) 

) 

) Examiner: J. YU 
) 

) 

: '9~c 
) v'[f ~b'~ 
, c;i,,,. /s '() 
) .,,.....,~,.,., r. 

·c·1. ~y, 
___________________ ) Pasadena, California L·:o .... "6. 

~s:::0 

RESPONSE TO OFFICE ACTION 

Honorable Commissioner of 
Patents and Trademarks 

Washington, D. C. 20231 

Sir: 

I HEREBY CERTIFY THAT THIS CORRESPONOrnc!'.: 
IS BEING DEPOSITED WITH THE l! S. POS f, ,L 
SERVICE AS ~T CLASS MAIL IN ANY ENVELOPE 
AODRESSEt/ ro COMMISSIONER OF PATENTS AND 
TRAOEMAPUG. WASHINGTON. D C 20231 ON 

Ju.u '151, 1q'l1.o 

In response to the Office Action of May 29, 1996, Applicant elects, with 

traverse, to prosecute claims in Group I, namely claims 11-18 and 21-25, drawn to a 

medical device. Applicant further elects the stent graft species. 

It is respectfully submitted that all the claims in this application deal with 

SIM metals and are therefore related and have a common thread. Thus, the claims are not 

directed to independent and distinct inventions. 

C: \PCJ \PTO\AMD\9438-1.RES June 28, 1996 
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9438-1 \MP0884-US8 

For the reasons set forth above, it is respectfully requested that the Examiner 

examine all the claims in the application. 

The Commissioner is hereby authorized to charge payment of any fees 

associated with this communication to Deposit Account No. 19-2090. 

Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

c, \PC3 \PTO\AMD\9438·1.RES 

Respectfully submitted, 

SHELDON & MAK 

2 June 28, 1996 
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*** APPLICATION INFORMATION DISPLAY 
09/03/96 18:12 DETAIL 

SC/SN: 07/956653 
FILDT: 10/02/92 

INFORMATION: 

PATNO: PUBNO: 
ISSDT: 00/00/00 PUBDT: 00/00/00 
ABNDT: 00/00/00 PGPUB CL/SC: / 
APPL: JERVIS 

c-o[U1_.: · 9200 LOCDT: 02/28/96 BATNO: 000 
CHG-LOC: IE TEAM: 00 ISSNO: 00 
CHGTO-NAME: NO NAME FOUND 
TOT ACT: 06 STATUS: 095 STADT: 10/10/95 
RESP CD: START DT: / / DUE DT: 
EXMR NO/NAME: 69591/KENEALY~ DAVID 

E9E.1 E0 71 
F956E.5:3 

.. ( ,/ 

DOCKET DATE: / / GAU: 3301 L R CD: 01 
ATTY DOCK #: 9438 LOST N LOST DT 00/00/00 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 
CURR CL/SC: 606/078.000 FOR PRIOR CL: N PET FAOM: 

*** 

TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 
MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

CONTENTS~ 

45 l1IPIR 0 
44 N084 B 
4:3 DGP1 0 
42 DGM1 I 
41 DGl_f1 I 
40 DGR1 I 
:3·:,r NI'= N 
:38 CNTA A 
37 EXIN 0 
:3E. N/AP I 
35 XT/G I 

11/06/95 
08/17/95 
08/28/95 
08/25/'~5 

08/24/95 
08/17/95 
07/06/95 
06/2'3/'3'5 
OE./2E./'-:J5 
06/'0 7/'3'5 
(lf,/07/95 

34 MAIL 0 04/26/95 
33 CTAV 0 04/26/95 
32 DISQ C 04/18/95 
31 N/AP I 03/13/95 
30 FWDX E 04/04/95 

0 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

09/03/96 18:14 DETAIL 
SC/SN: 07/68224:3 

04/09/91 
5190546 
0:3/02/9:3 
00/00/00 
JERVIS 

INFORMATION: 
F.fLVT: 
PATf\IO: PUBNO: F682243 
ISSDT: 
ABNDT: 
APPL: 
LOC: 9·)f!f! 

CHG-LOC: 
CHGTO-·NAME: 
TOT AC:T: 02 
RESP CV: 

PUBDT: 00/00/00 
p1;p1_19 CL /SC : / 

0.7/25/'3'6 BATf\10: 000 
09 IE TEAM: 

NO NAME FOUND 
STATUS: 150 

START DT: 

00 ISSNO: 

STADT: 02/17/9:3 
I:•UE DT: / 

EXMR NO/NAME: 66114/ROONEYP KEVIN 
DOCKET VATE: / / GAU: 3301 L R CD: 01 

/ / 

ATTY DOCK #: 7757 LOST .N LOST DT 00/00/00. 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 
CURR CL/SC: 606/078.000 FOR PRIOR CL: N PET FAOM: 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 

MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

CONTENTS: 
:32 F(iND Y 
31 ~<RCH Y 
:30 FOND Y 
29 LOST Y 
28 FOND Y 
27 SRCH Y 
26 LOST Y 
25 PGM/ 0 
24 (1IPIR 0 
2:3 N084 B 
22 N271 0 

.21 Fl1IVX E 
20 A.NA I 
19 Fl1IDX E 
18 A.NA I 

06/19/96 
06/17/96 
06/14/96 
06/07/96 
ot../28/'j5 
OE./28/'3'5 
OE./02/95 
0:3/02/9:3 
o 1 / 2 5/·:n 
08/10/92 
10/15/92 
08/04/92 
07/20/'~2 

08/04/92 
07/07/92 

17 Ni'= 
0 

N 05/15/92 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

-r. 

SC/SN: 07/252019 
FILDT: 09/27/88 
PATNO: 5067957 
ISSDT: 11 /26/91 
ABNDT: 00/00/00 

09/0:3/96 18:15 DETAIL ~-~O S: 
INFORMATION: ~3 nsT _8/27/96 

:::,.) -·r··I0::,·~1 ,~ n·) ,.1 h' ,..-::,.-:, 
·J- . -~'- ... - ..... , \,..:, ":7·.:i 

PUBNO: 
PUBDT: 00/00/00 
PGPUB CL/SC: / 

APPL: JERVIS 
LOC: 9210 LOC[:•T: 08/:30/96 
CHG-LOC: 9210 IE TEAM: 00 
CHGTO-NAME: NO NAME FOUND 

BATNO: 000 
ISSNO: 48 

E·~15·n92 

F252019 
31 FOND Y 07/29/92 
30 LOST Y 07/29/92 
29 PGM/ 0 11 /2E./91 
28 ~327 0 11/06/91 
27 WPIR 0 10/23/91 
26 N271 0 09/23/91 
25 FWDX E 09/23/91 



COOK 
Exhibit 1002-0062

·~ .r ~ • 

TOT ACT: 04 STATUS: 150 STADT: 11/14/91 24 A.NA I 08/01/91 
RESP CD: START [:•T: / / r.•UE r.•T: / / 2:3 ·N084 B 08/06/91 
EXMR NO/NAME: 66114~ROONEY~ KEVIN 22 N/= N 05/06/91 
VOCl<ET [:.ATE: / / GAU: ::;001 L R CD: 01 21 CNTA A 05/06/91 
ATTY DOCK #: MP0884-US5 LOST Y LOST DT 08/27/96 20 FWDX E 02/22/91 
APPLN TYPE: 2 TYPE SM ENT: 0 UNMAT PET: N 19 A ... I 02/11/91 
CURR CL/SC: 606/108.000 FOR PRIOR CL: N PET FAOM: 18 M844 I 02/11/91 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 0 

METHOD OF INSERTING MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

09/03/96 18:16 DETAIL 
SC/SN: 07/177817 

0:3/:30/88 
INFORMATION: 

FILDT: 
PATNO: PUBNO: F177817 
ISSDT: 00/00/00 
ABNDT: 09/27/88 
APPL: JERVIS 

PUBDT: 00/00/00 
PGPUB CL/SC: / 

LC1C: 3:3D.1--/:_.~IC[:•T: 12/05/88 
CHG-L01_~<-?2FO .--:::> IE TEAM: 00 
CHGTO-N~~AME FOUND 

BATNO: 
ISSNO: 

TOT ACT: 03 STATUS: 166 STADT: 

00 

RESP CD: START DT: / / DUE DT: 
EXMR -NO/NAME: 65820/SAM, CHARLES 
DOCKET DATE: 06/08/88 GAU: 3301 L R CD: 01 

/ / 

ATTY DOCK #: ~P8$4-US4 LOST Y LOST DT 07/31/96 
APPLN TYPE: 2 TYPE SM ENT: 0 UNMAT PET: N 
~URR CL/SC: 128/092.000 FOR PRIOR CL: N PET FAOM: 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 

MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

CONTENTS: 
14 TMOS E 08/29/96 
13 SRCH Y 07/31/96 
12 LOST Y 07/26/96 
11 AFWC 0 12/05/88 
10 MAIL 0 00/00/00 
09 ABN3 0 12/05/88 
08 MAIL 0 09/07/88 
07 CTAV 0 08/30/88 
06 A.NE I 08/15/88 
05 AF/D I 08/15/88 
04 M844 I 08/15/88 
03 MAIL 0 08/05/88 
02 CTFR F 06/20/88 
01 Of../08/88 

/ / 
/ / 

0 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

09/03/96 18:18 DETAIL 
SC/SN: 01/041824 

05/08/87 
INFORMATION: 

F.ILDT: 
PATNO: 
.I!3SDT: 

PUBNO: F047824 

ABNDT: 
00/00/00 
0:3/:30/88 

PUBDT: 00/00/00 
PGPUB CL/SC: / 

APPL: JERVIS 
LOC: :3:3D1 LOCr.•T: 06/08/88 
n~1;-Lo1~~ IE TEAM: 00 
CHGTO-N~~O NAME FOUND 

BATNO: 
ISSNt3: 00 

TOT Af:T: -01 STATU!3: 16f.. STADT: 05/06/88 
RESP CD: START DT: / / 
EXMR NO/NAME: 66024/NO NAME FOUND 
DOCKET DATE: 08/01/87 GAU: 3306 L R CD: 01 

/ 

ATTY DOCK #: MP0884-US3 LOST N LOST DT 00/00/00 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 
CURR CL/SC: 128/092~000 FOR PRIOR CL: N PET FAOM: 

CONTENTS: 
12 FOND Y 
11 TMOS E 
10 SRC·H Y 
09 AFlilC 0 
08 MAIL 0 
07 ABN.2 0 
06 XT/G. I 
05 DOCK D 
04 A.PE I 
0:3 MAIL 0 
02 CTFR F 
01 

TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 0 
MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

08/:30/96 
08/29/9€..0 

07/31 /'?6 
06/08/88 
05/0f../88 
05/l)f,/88 
04/04/88 
10/21/87 
05/08/87 
0'3'/::-iO/ 8 7 
09,1'21 /87 
OS/07/87 

/ / 
/ .·'' 
/ / 

I .. i' 

I 
·I ,, 



COOK 
Exhibit 1002-0063

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

09/03/96 18:19 DETAIL 
SC/SN: 
FILDT: 
PATNO: PUBNO: 
ISSDT: 
ABNDT: 

06/86570:3 
05/21/86 
4665906 
05/19/87 
00/00/00 
JERVIS 

PUBDT: 00/00/00 
PGPUB CL/SC: / 

APPL: 
LOG: 9210 
CHG-LOC: 
CHGTO-NAME: 

LOCDT: 06/27/96 
IE TEAM: 00 

NO NAME FOUND 

BATNO: 
ISSNO: 

INFORMATit}N: 

000 
20 

F865703 

TOT ACT: 01 STATUS: 115 STADT: 03/18/87 
RESP CD: START DT: / / DUE DT: / / 
EXMR NO/NAME: 61508/SHEDD~ CHARLES 
DOCKET DATE: / / GAU: 3306 L R CD: 01 
ATTY DOCK #: MP0884-US2 LOST Y LOST DT 08/29/96 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 
CURR CL/SC: 128/092.0YN FOR PRIOR CL: N PET FAOM: 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 

MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

:32 SRCH y 12/06/95 
:31 SRCH y 1 1/1 ?/·~5 
:30 LOST y 1 1/15/95 
2·~ LOST y 09/29/'~5 

28 TMOS E 09/28/95 
27 SRCH y 08/29/'~5 

26 LOST y 08/16/95 
25 TMOS E 06/12/95 
24 SRCH y 05 . .l 12 /95 
2:3 LOST y 05/12/'3'5 
... , ... , 
..:...:. FOND y 08/04/94 
21 TMOS E 07/27/94 
20 SRCH y 07/19/94 

0 

END OF DISPLAY TO DISPLAY CONTENTS: PUSH SEND 
*** APPLICATION INFORMATION DISPLAY *** 

09/03/96 18:20 DETAIL 
!3C/SN: 06/541852 

10/14/8:3 
INFORMATION: 

FILDT: 
PATNO: PUBNO: F541852 
ISSDT: 00/00/00 
ABNDT: 05,"22/BE, 

PUBDT: 00/00/00 
PGPUB CL /f;;C : / 

APPL: JE.R.VIS 
LOC: 9100 LOCDT: Ot../26/'5'6 
CHG-LOG: 9210 IE TEAM: 00 
CHGTO-NAME: NO NAME FOUND 

BATNO: 
ISSNO: 

N7:3 
00 

TOT ACT: 02 STATUS: 164 STADT: 05/22/86 
RESP CD: START DT: / / 
EXMR NO/NAME: 61508/SHEDD~ CHARLES 
DOCKET DATE: / / 1::.iAU: :~:rn:~ L R CD: 01 

/ .. / 

ATTY DOCK #: MP0884-US1 LOST Y LOST DT 08/28/96 
APPLN TYPE: 1 TYPE SM ENT: 0 UNMAT PET: N 
CURR CL/SC: 128/092.000 FOR PRIOR CL: N ·PET FAOM: 
TITLE OF INVENTION: UNAVAIL FOR ACTION: N PP UNAVAIL: 

MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

C t;l.W·ENT-.'ii: 
/'°71 L tiST :->. II R ,. ·7J R /9f:. ~- ;::// .. \..1 .... \.,; ... -

70 TMOS E 08/19/96 
69 SRCH Y 08/16/96 
68 LOST Y 08/09/96 
67 TMOS E 08/01/96 
66 SRCH Y 07/31/96 
65 LOST Y 07/23/96 
64 LOST Y 07/22/96 
63 SRCH Y 07/18/96 
62 TMOS E 07/18/96 
61 LOST Y 07/08/96 
60 SRCH Y 07/01/96 
59 LOST Y 06/25/96 
58 SRCH Y 06/17/96 
57 LOST Y 05/31/96 
56 TMOS E 03/29/96 

0 

END OF [:•ISPLAY TO DISPLAY CONTENTS: PUSH SEND 
CONTINUITY AND FOREIGN/PCT DATA DISPLAY ***** 

SC/SN: 06/541852 
FILDT: 10/14/83 
PATNO: 
ISSDT: 00/00/00 
APPL : JERVIS 

PCT/FOREIGN APPLICATION DATA: 
ETYNO PCT/FOR.APPL NO CO.CD FIL DT 

CODE PARENT SN STATUS FIL DATE PAT. NO 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
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=> d his 
(FILE 'USPAT' ENTERED. AT 15:32:02 ON 24 SEP 96) 

Ll 8 s PSEUDOELASTIC AND (SHAPE MEMORY ALLOY OR SMA) AND STRESS 
-IN 
L2 5 s Ll AND (STENT OR GRAFT) 
=> d 1-5 

1. 5,345,937, Sep. 13, 1994, Steerable cannula; Lee M. Middleman, et 
al., 128/657, 772; 600/143; 604/95, 280 [IMAGE AVAILABLE] 

2. 5,231,989, Aug. 3, 1993, Steerable cannula; Lee M. Middleman, et al., 
128/657, 772; 604/95, 280; D24/112, 130, 133 [IMAGE AVAILABLE] 

3. 5,190,546, Mar. 2, 1993, Medical devices incorporating SIM alloy 
elements; James E. Jervis, 606/78; 128/833; 148/402, 563; 606/60, 62, 68, 
108, 200 [IMAGE AVAILABLE] 

4. 5,067,957, Nov. 26, 1991, Method of inserting medical devices 
incorporating SIM alloy elements; James E. Jervis, 606/108; 128/833; 
606/67, 69, 78; 623/2 [IMAGE AVAILABLE] 

5. 4,665,906, May 19, 1987, Medical devices incorporating sim alloy 
elements; James E. Jervis, 606/78 [IMAGE AVAILABLE] 
=> 
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14. 4,577,543, Mar. 25, 1986, Construction of a monolithic reinforced 
catheter with flexible por~ions; **Bruce C. Wilson**, 87/11; 57/6, 7; 
87/1, 6, 9; 138/123; 604/280, 282 [IMAGE AVAILABLE] 

15. 4,559,711, Dec. 24, 1985, Workpiece gaging apparatus; William L. De 
Boynton, et al., 33/199R [IMAGE AVAILABLE] 

.16. 4,522,054, Jun. 11, 1985, Emergency rescue apparatus; Randall J. 
Wilson, et al., 72/392, 453.16, 464, 705 [IMAGE AVAILABLE] 

17. 4,467,150, Aug. 21, 1984,-Electronic keyboard; Richard Leitermann, 
et al., 200/5A, 292, 517; 361/680; 400/479, 488 [IMAGE AVAILABLE] 

18. 4,402,691, Sep. 6, 1983, Aseptic connection barrier system and 
method; Arthur L. Rosenthal, et al., 604/411, 29, 905 [IMAGE AVAILABLE] 

19. 3,890,977, Jun. 24, 1975, Kinetic memory electrodes, catheters and 
cannulae; **Bruce C. Wilson**, 604/281, 21 [IMAGE AVAILABLE] 
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5. 5,211,183, May 18, 1993, Steerable memory alloy guide wires; **Bruce 
C. Wilson**, 128/772, 657 [IMAGE AVAILABLE] 

6. D 332,247, Jan. 5, 1993, License plate frame; **Bruce R. Wilson**, 
D12/193 [IMAGE AVAILABLE] 

7. 5,143,085, Sep. 1, 1992, Steerable memory alloy guide wires; **Bruce 
C. Wilson**, 128/772, 657; 604/95, 280 [IMAGE AVAILABLE] 

8. 5,025,799, Jun. 25, 1991, Steerable memory alloy guide wires; **Bruce 
C. Wilson**, 128/772, 657; 604/95, 281 [IMAGE AVAILABLE] 
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(FILE 'USPAT' 
Ll 
L2 
L3 
L4 
=> d 13 1-23 

13 
238 

23 
1 

s 
s 
s 
s 

ENTERED AT 13:22:24 ON 17 OCT 96) 
PSEUDOELASTIC? AND (STENT OR GRAFT) 
SUPERELASTIC OR PSEUDOELASTIC SHAPE MEMORY ALLOY 
L2 AND (STENT OR GRAFT) 
SUPERELASTIC (P)PSEUDOELASTIC SHAPE MEMORY ALLOY 

1. 5,554,181, Sep. 10, 1996, **Stent**; Gladwin S. Das, 623/1; 606/194 
[IMAGE AVAILABLE] 

2. 5,540,712, Jul. 30, 1996, **Stent** and method and apparatus for 
forming and delivering the same; Stephen J. Kleshinski, et al., 606/198; 
623/1 [IMAGE AVAILABLE] 

3. 5,538,513, Jul. 23, 1996, Catheter.tube having a filamentous 
reinforcing layer; Naofumi Okajima, 604/282; 138/124; 604/280 [IMAGE 
AVAILABLE] 

4. 5,527·,322, Jun. 18, 1996, Device and method for suturing of internal 
puncture sites; Enrique J. Klein, et al., 606/144; 112/169; 606/139, 145 
[IMAGE AVAILABLE] 

5. 5,522,819, Jun. 4, 1996, Dual coil medical retrieval device; Virgil 
B. Graves, et al., 606/113, 110 [IMAGE AVAILABLE] 

6. 5,514,154, May 7, 1996, Expandable stents; Lilip Lau, et al., 
606/195, 108, 194; 623/13 [IMAGE AVAILABLE] 

7. 5,505,735, Apr. 9, 1996, Surgical anchor and method for using the 
same; Lehmann K. Li, 606/72, 75, 232 [IMAGE AVAILABLE] 

8. 5,505,699, Apr. 9, 1996, Angioplasty device; Michael R .. Forman, et 
al., 604/96; 128/772, 898; 604/280; 606/198 [IMAGE AVAILABLE] 

9. 5,480,423, Jan. 2, 1996, Prosthesis delivery; Adrian C. Ravenscroft, 
et al., 623/1; 606/194, 195; 623/66 [IMAGE AVAILABLE] 

10. 5,421,955, Jun. 6, 1995, Expandable stents and method for making 
same; Lilip Lau, et al., 216/48, 65; 604/95; 606/198 [IMAGE AVAILABLE] 

11. 5,417,699, May 23, 1995, Device and method for the percutaneous 
suturing of a vascular puncture site; Enrique J. Klein, et al., 606/144; 
112(80.03, 169; 604/900; 606/139, 223 [IMAGE AVAILABLE] 

12. 5,409,460, Apr. 25, 1995, Intra-luminal expander assembly; John F. 
Krumme, '604/107 [IMAGE AVAILABLE] 
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13. 5,372,600, Dec. 13, 1994, **Stent** delivery systems; Mordechay 
Beyar, et al., 606/108, 194 [IMAGE AVAILABLE] 

14. 5,346,508, Sep. 13, 1994, Apparatus and method for performing 
diagnostics and intravascular therapies; Roger Hastings, 607/99; 128/692 
[IMAGE AVAILABLE] 

15. 5,345,937, Sep. 13, 1994, Steerable cannula; Lee M. Middleman, et 
al., 128/657, 772; 600/143; 604/95, 280 [IMAGE AVAILABLE] 

16,. 5,333,624, Aug. 2, 1994, Surgical attaching apparatus; H. Jonathan 
Tovey, 128/897; 600/37; 606/151 [IMAGE AVAILABLE] 

17. 5,330,482, Jul. 19, 1994, Endoscopic extraction devices, wire basket 
stone extractors, **stent** retrievers, snares and method of constructing 
the same; Rebecca C. Gibbs, et al., 606/113; 228/262.31; 428/660, 685; 
606/106, 127 [IMAGE AVAILABLE] 

18. 5,231,989, Aug. 3, 1993, Steerable cannula; Lee M. Middleman, et 
al., 128/657, 772; 604/95, 280; D24/112, 130, 133 [IMAGE AVAILABLE] 

19. 5,190,546, Mar. 2, 1993, Medical devices incorporating SIM alloy 
elements; James E. Jervis, 606/78; 128/833; 148/402,- 563; 606/60, 62, 68, 
108, 200 [IMAGE AVAILABLE] 

20. 5,067,957, Nov. 26, 1991, Method of inserting medical devices 
incorporating SIM alloy elements; James E. Jervis, 606/108; 128/833; 
606/67, 69, 78; 623/2 [IMAGE AVAILABLE] 

21. 4,950,227, Aug. 21, 1990, **Stent** delivery system; Michael A. 
Savin, et al., 604/8; 606/192; 623/1 [IMAGE AVAILABLE] 

22. 4,665,906, May 19, 1987, Medical devices incorporating sim alloy 
elements; James E. Jervis, 606/78 [IMAGE AVAILABLE] 

23. 4,230,823, Oct. 28, 1980, Polyurethane foams and elastomers based on 
modified polyether polyols; Heinrich Alberts, et al., 521/137, 158; 
525/50 I 529 i 528/75 i 568/667 [IMAGE AVAILABLE] 
=> 
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UNITED STAT, .'Dl . .RTMENT OF COMMERCE 
Patent and TriciemaMi Office 
Address: CXJMMISSIONER OF PA TENTS AND TRADEMARKS 

Washington. D.C. 20231 

APPUCATION NUMBER Fll..ING DATE FIRST NAMED APPlCANT ATTORNEY DOCKET NO 

OE:/483:- 2·:H oi:.;07 /9S 

JEFFREY t?; SHELDON 
SHELJ)ON ~.. MAI». 

JERVlS 

2n:. SOUTH LAl·'.E AVENUE SUl TE 900 
PASADENA CA 91101 

This is a oommunication from the examiner In charge of your application. 
COMMISSIONER OF PATENTS AND TRADEMARKS 

OFFICE ACTION SUMMARY 

.J 

3301 
DA TE MAILED: 

943:=:-1 

PAPER NUMBER 

0 Responsive to communication(s) filed on---------------------------

0 This action is ANAL. 

D Since this application is in condition for allowance except for formal matters, prosecution as to the merits Is closed in 
accordance with the practice under Ex parte Quayle, 1935 D.C. 11; 453 0.G. 213. 

A shortened statutory period for response to this action is set to expire 3 month(s). or thirty days, 
whichever is longer, from the mailing date of this communication. Failure to respond within the period for response will cause 
the application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 37 CFR 
1.136(a). 

Disposition of Claims 

fit' Claim(s) // - ).... ~ is/are pending in the application. 

Of the above, claim(s) ,~- - -z.o . 2-'l.. 2. 't -=--=-=---'---'-=_,____,'--''----------is/are withdrawn from consideration. 

0 Claim(s) _______________________________ is/are allowed. 

WClaim(s) 

D Claim(s) 

ii - I ct u 23 2. :;--
~~-~-+-~~~~~--------------------is/are rejected. 

______________________________ is/are objected to. 

D Claims ______________________ are subject to restriction or election requirement. 

Application Papers 

D See the attached Notics of Draftsperson's Patent Drawing Review, PT0-948. 

0 The drawing(s) fded on is/are objected to by the Examiner. 

D The proposed drawing correction. filed on ________________ is 0 approved D disapproved. 

D The specification is objected to by the Examiner. 

D The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

D Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

D All 0 Some' 0 None of the CERTIFIED copies of the priority documents have been 

0 received. 

0 received in Application No. (Series Code/Serial Number)-----------' 

0 received in this netionel stage application from the lntemational Bureau (PCT Rule 17.2(a)). 

•eemfied copies not received: _____________________________ , 

D Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(&) 

EJ· Notice of Reference Cited. PT0-892 

efintorrnetion Disclosure Statement(s). PT0-1449. Paper No(s). ___ _ 

0 Interview Summary. PT0-413 

[~lice of Draftsperson's Patent Drawing Review. PT0-948 

C.1 Notice of lnlormal Patent Application. PT0-152 

- SEE OFFICE ACTION ON THE FOLLOWING PAGES -
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Serial Number: 08/483,291 

Art Unit: 3301 

•• 
DETAJLED ACTION 

.., 

I. This Office action is responsive to the amendment filed 7/5/96. As directed by the 

amendment, claims 11-25 are presently pending in this application. 

2. Applicant's election with traverse of invention Group I, specie 5 in Paper.No. 7 is 

Page 2 

acknowledged. The traversal is on the ground(s) that all the claims in this application deal with 

SIM metals and are therefore related and have a common thread. This is not found 

persuasive because the claimed inventions, namely Group I, II, and ID, are distinct from each 

other. 

Gioup I is directed to the medical device having different species such as an intrauterine 

contraceptive device, a filter, a tracheal catheter, a tubular bar, and a stent graft. Group II is 

directed to the method of compressing two ends of a bone together. However, such claimed 

method steps can be performed by a wire. In addition, group ID is directed to the assembly of an 

aperture which is formed in a bone and having a shape memory alloy being positioned and 

deformed in a wall of the aperture. However, the inventions I and ID are different inventions. 

Because these claimed inventions are prima facie independent and distinct, and has acquired a 

separate status in the art because of their recognized divergent subject matter, restriction for 

examination purposes as indicated is proper. Since applicant fails to prove or provide convincing 

argument that the alternative example suggested by the Examiner cannot be accomplished, see 
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Serial Number: 08/483,291 

Art Unit: 3301 

Page 3 

M.P.E.P. § 806.05(h), in addition, because applicant did not distinctly and specifically point out 

the supposed errors in the restriction requirement, the election has been treated as an election 

without traverse (MPEP 818.03(a)). Hence, the requirement is still deemed proper and is 

therefore made FINAL. 

3. Claims 15-20, 22, and 24 are withdrawn from further consideration by the examiner, 37 

C.F.R § l.142(b), as being drawn to the non-elected invention Groups II, ID, and non-elected 

species of invention Group I. Election was made without traverse in Paper No. 7. 

2. The drawings are objected to under 37 CFR l.83(a). The <;lrawings must show every 

feature of the invention specified in the claims. Therefore, the stent graft as recited in 

claim 23 must be shown or the feature(s) canceled from the claim(s). No new matter 

should be entered. 

3. Claim 11 is rejected under 35 U.S.C. 112, first paragraph, as based on a single 

means claim which covered every conceivable means for achieving the stated purpose was 

held nonenabling for the scope of the claim A single means claim, i.e., where a means 

recitation does not appear in combination with another recited element of means, is subject 

to an undue breadth rejection under 35 U.S.C. 112, In re Hyatt, 708 F.2d 712, 218 

USPQ 195 (Fed. Cir. 1983). See MPEP 2164.08(a) and 2181. 
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Serial Number: 08/483,291 Page 4 

Art Unit: 3301 

4. Claims 11-14, 21, 23, and 25 are rejected under 35 U.S.C. 112, second paragraph, as 

being indefinite for failing to particularly point out and distinctly claim the subject matter 

which applicant regards as the invention. 

Claim 11 is incomplete for omitting the essential structure of the device and the element. 

In addition, the second "which" in line 4 is unclear as to which part is being referred to, the 

element, or the shape memory alloy. Line 2 the terminology "or in such proximity to a 

mammalian body" is indefinite, and line 7 the symbol A(90) is unclear. In claim 12, the 

terminology ''means of which" is unclear and not understood, and the term '1s held" is confusing 

as to which part is that the SMA being held, and how to perform that function. Line 3 the word 

'1t" is unclear. Further, the term '1n proximity to a mammalian body" is vague and indefinite. In 

claim 13, line 3 the term "such a way" is indefinite. In claim 14, there has no structure for the 

catheter. Similar to the stent graft in claim 23. In claim 21, the phase "the memory alloy element 

can be extruded from the hollow placement device" is unclear as to how is the function being 

performed. In claim 25, the term "the state" lacks antecedent basis. 

5. The following is a quotation of the appropriate paragraphs of35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent wtless -

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior t~ the date of application for patent in the United States. 
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Serial Number: 08/483,291 Page 5 

Art Unit: 3301 

6. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 37l(c) of this title before the invention 
thereof by the applicant for patent. . 

Claim 11 is rejected under 35 U.S.C. 102(b) or (e) as being anticipated by Quin. 

Quin discloses one set of data showing that the alloy have different compositions and the 

temperature at which the transformation from the martensitic phase to the austenitic phase is 90% 

complete. Since it is unknown that which is. the earliest priority date of the subject matter being 

introduced by the applicant, the Examiner assumed that the claim can be rejected by 35 U.S.C. 

I 02(b) if the Quin patented the invention more than one year prior to the date of application for 

patent in the US. Otherwise, the claim is rejected by I 02( e ). , 

7. 

8. 

The following is a quotation of35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 11-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Wilson in view of Quin. 
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Art Unit: 3301 

Wilson discloses a shape memory rod 16 being positioned in the ca,theter IO( restrain). 

Wilson lacks the description of the SMA has an A(90) temperature of not more than 0 degree C. 

However, the teaching in column 2, lines 14-16 of Wilson discloses that the transitional 

temperature of the alloy can be varied depending upon relative composition from -396 to +331 

degree F. In addition, Quin teaches a group of alloys with varied compositions and have the 

A(90) temperature. Therefore, having a particular alloy with A(90) property instead of Wilson's 

alloy would be an obvious design choice. 

9. Claims 21, 23, and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Balko et al in view of Seader(Encyclopedia of Chemical Technology publication). 

Balko shows a nitinol (SMA) wire formed a graft structure 22 which is placed inside the 

sheath head 50 (hollow placement device). Balko lacks the description of the nitinol is a pseudo 

elastic SMA. However, the teaching on page 733 of Seader discloses that the nitinol has the 

superelastic behavior (pseudo elastic behavior). Therefore, it is obvious that the nitinol has the 

pseudo elastic properties. 

10. The non-statutory double patenting rejection, whether of the obviousness-type or non
obviousness-type, is based on a judicially created doctrine grounded in public policy (a 
policy reflected in the statute) so as to prevent the unjustified or improper timewise 
extension of the "right to exclude" granted by a patent. Jn re Thorington, 418 
F.2d 528, 163 USPQ 644 (CCPA 1969); Jn re Vogel, 422 F.2d 438, 164 USPQ 619 
(CCPA 1970); Jn re Van Ornum, 686 F.2d 937, 214 USPQ 761(CCPA1982); Jn re 



COOK 
Exhibit 1002-0076

••• 
Serial Number: 08/483,291 Page 7 
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Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); and In re Goodman, 29 
USPQ2d 2010 (Fed. Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(b) and (c) may be 
used to overcome an actual or provisional rejection based on a non-statutory double patenting 
ground provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.78(d). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. 

1
A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3. 73(b ). 

11. Claims 21, 23, and 25 are rejected under the judicially created doctrine of 

obviousness-type double patenting as being unpatentable over claims 30 and 34 of U.S. 

Patent No. 5,067,957. Although the conflicting claims are not identica~ they are not 

patentably distinct from each other because the difference between the patented claims and 

the proposed application claims are minor and obvious from each other. The only 

difference is that the patented claims are method claims, and the proposed claims are the 

apparatus claims. In the instant claims 21 and 25 the structural elements are included in 

the patented method claim 30, and claim 23 the structural elements are included in the 

patented claim 34. 

12. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. Middleman et al, Suzuki, Sugita et a~. and Fountain et al are cited 

to show the other shape memory alloys. 
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13. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Justine Yu whose telephone number is (703) 308-2675. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the Group receptionist whose telephone number is (703) 308-0858. 

~#-
S. P. E. 

ART UNIT 331 

Justine Yu 

October 21, 1996 
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"7) • 
SHEET 1 OF 13 

~~ 

FORM PT0-1449 SERIAL NO.: ...., a; 
l">Q I if<i3, o1-·1 

~[~' ; DEPARTMENT OF COMMERCE 
ATENT AND TRADEMARK OFFICE 

9438-1 ATTORNEY DOCKET NO.: 

LISr OF ART CITED BY APPLICANT APPLICANT: JAMES E. JERVIS 
(Use several sheets if necessary) 

FILING DATE: Herewith GROUP: 

Ex<1miner DOCKET NUMBER DATE NAME CLASS SUBCLASS FILING DATE 
lniti<1l IF APPROPRIATE 
~ 
/7 AA-1 4 3 D 3 4 01/12/82 FOUNTAIN. ET AL. 

.11.~-
\'/!/- AB-1 4 4 9 D 2 

' ;J...-.,i.s--'[J 'I 
Q9/Qi!/82= TANAKA 433 20 

/.'-(_.,,/' _,.) AC-1 5 9 0 5 4 6 03/02/93 JERVIS 606 78 

AD-1 

AE-1 

AF-1 

AG-1 

AH-1 

Al-1 

AJ-1 

DOCKET NUMBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

AL-1 0 4 0 6 2 05/08/85 E.P.O. 

A11·1 0 4 5 6 6 ~85 E.P.O. I 

AN-1 0 0 9 5 6 ~~85 JAPAN APPLICATION I 

/fY ~' A0-1 1 6 0 0 0 0 0 10/14/81 GREAT BRITAIN F16L 21/00 

Ut 2"8 U(: ) r- l c--i CE'.RM:&JlV~ -c22F- -1700 

----1-.A~ -B.rj.e.f-comrui:i.i.ca·t·i·or:i-da·t:ed-August-1~.-1·99·1-i·n-German,,-. ~~-----------------

• ft • 

-i-t-i·on-papeFs i·n-~Fman. 

EXAMINER DATE CONSIDERED /:. h ./A/ 
I ? 

EXAMINER: Initial if .reference considered, whether or not citation is in conformance with HPEP 609; Draw line through citation 
if not in conformance and not considered. Include copy of this form with next conmunication to applicant. 

PC20\AKJ\PA TEfffiPT0-9438.1 Muth 12, 1993 



COOK 
Exhibit 1002-0079

Q; 
~~ 

•• •• 
SHEET 2 Of 13 

FORH PT0-1449 U.S. DEPARTHENT OF C()o!MERCE ATTORNEY DOCKET NO.: 9438-1 SERIA~ NO.: 
PATENT ANO TRADEHARK OFFICE rYU '/~_, .:21/ 

LISf OF ART CITED BY APPLICANT APPLICANT: JAMES E JERVIS 

Examiner 
lni ti al 

v•~) t... 

;.,s..>-' /I\ 
\"" .,,r.,-

v4nJ_ 
if~ I 

-_Jj__. \ 
1£-\}; 

(Use several sheets if necessary) 
FILING DATE: Herewith GROUP: 

DOCKET NUHBER 

AA 

AB 

AC 

AO 

AE 

AF 

AG 

AH 

Al 

AJ 

AK 

H ,,.• .~··; 

DATE llAHE CLASS SUBCLASS FILING DATE 
IF APPROPRIATE 

- I t<.1-, 

DOCKET NUHBER DATE COUNTRY CLASS SUBCLASS TRANSLATION 

YES NO 

AL-2 4 

AH·2 4 4 

AN-2 5 0 9 5 -~h83 JAPAN I 

A0-2 56 2 a 9 a o Ua1 JAPAN / 

AP·2 57 1 9 1 4 4 Ua2 JAPAN / 

AR·2 Jackson 11 55-Nitinol--The Alloy with a Hemorv: Its Physical Metallurgy Properties, and Applications" 

NASA-SP5110 (1972) 

AS-2 Hazer, "Therapeutic Errbol ization of the Renal Artery with Gianturco Coils: Limitations and Technical 

Pitfalls " Radioloqy 138:37·46 (Jan. 1981) 

EXAHINER ':::f /} v DATE CONSIOER'ED 

EXAHINER: Initial if reference considered, whether or not citation is in conformance with HPEP 609; Draw l i_ne through citation 
if not in conformance· and not considered. Include copy of this form with next comrunication to applicant. 

PC20\AKJ\PA TENT\PT0-9438 .1 Much 12, 1993 

\ 
\ 
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• • 
SHEET 3 OF 13 

FORH PT0·1449 SERIAL,O.: 
. oq Y'~3. a9/ 

U.S. DEPARTHENT OF C~ERCE ATTORNEY DOCKET NO.: 
PATENT AND TRADEHARK OFFICE 

9438-1 

LISf OF ART CITED BY APPLICANT APPLICANT: JAMES E. JERVIS 

Examiner 
lni ti al 

11";. 

~\'/{ 11 
;.,,_ I 
1&4 

v 
EXAMINER 

(Use several sheets if necessary) Herewith GROUP: 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

Al 

AJ 

AK 

AL·3 

AM·3 

AN·3 

A0·3 

AP·3 

AR·3 

AS·3 

DOCKET NUHBER DATE NAHE CLASS SUBCLASS 

I 

··"'I<~' I 11 11 

DOCKET NUMBER DATE COUNTRY CLASS SUBCLASS 

57 0 6 3 JAPAN 

57 7 5 6 4 7 JAPAN 

57 9 5 4 5 2 JAPAN 

-• - • .-.-HA-l-l-oys-w·i-~h-T·wo·\lay--Sh·aoe-Hemory-E·tfect-11--------------

Perlcins "Shape Memory Effects in Alloys," Plenun Press, NY 1975. 

FILING DATE 
IF APPROPRIATE 

.... ~. 

TRANSLATION 

YES NO 

I 

I 

I 

(Pages 29·59. Rodriguez article; pages 59·89 Shimizu article; pages 273·304 Perlcins article.) 

Robinson "Hetallurqv: Extraordinarv Allovs that Remeaber their Past." 

Science Vol. 191 No. 4230 (HaY. 1976) 

DATE CONSIDfREO 
' c 

EXAMINER: Initial it reference considered, whether or not citation is in conformance with HPEP 609; Draw line through citation 
if not in conformance and not considered. Include copy of this form with next cormunication to applicant. 

PC20\AKJ\PATENnPT0-9438.1 March 12, 1993 
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FORM PT0-1449 

• 
U.S. DEPARTMENT OF COHHERCE ATTORNEY DOCKET NO.: 
PATENT AND TRADEMARK OFFICE 9438-1 

LISf OF ART CITED BY APPLICANT APPLICANT: JAMES E. JERVIS 

Examiner 
Initial 

EXAMINER 

(Use several sheets if necessary) 
FILING DATE: Herewith 

DOCKET NUMBER DATE NAME CLASS SUBCLASS 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

Al 

AJ 

AK 

M Meld 

DOCKET NUMBER DATE COUNTRY CLASS SUBCLASS 

AL 

AM 

AN 

AO 

AP 

AQ-4 \Jaqner 11\Jhat You Can Do with that 'Memory Allov "'Materials 

Engineering 70 (1969) Oc.t..; co .. 28-31. 

AR-4 \Jasi lewski "The Effects of Applied Stress on the Hartensitic Transformation in Ti Ni " 

Hetallurgical Transactions, 2: Nov 1971, pp 2973-2981 

AS-4 \Ja"""'n "Some Aoolications of Shape-Hemorv Allovs" 

Journal of Metals June 1980. pp. 129-137. 

DATE CONSIDERED 

SHEET 4 Of l~ 

SERIAL/NO.:;· I 
1:18': £/.~3 :>..Cf. 

GROUP: 

FILING DATE 
IF APPROPRIATE 

TRANSLATION 

YES NO 

EXAMINER: Initial if reference considered whether or not citation is in conformance with HPEP 609; Draw ljne through citation 
if not in conformance and not considered. 'include copy of this form with next C01T1T1Unication to applicant. 

PC201AKJ\PA TCNT\PT0-9438. I }.W-Ch 12, 1993 
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FORM PTO· 1449 U.S. DEPARTMENT OF CCf<MERCE ATTORNEY DOCKET NO.: 9438-1 

PATENT AND TRADEMARK OFFICE 

LISf OF ART CITED BY APPLICANf 

Examiner 
Initial 

(Use several sheets if necessa_ry) 

DOCKET NUMBER 

AA 

AB 

AC 

AD 

AE 

AF 

AG 

AH 

Al 

AJ 

AK 

DOCKET NUMBER 

AL 

AH 

AN 

AO 

AP 

·----:-··°'.'.I I ~" 

APPLICANT: JAMES E. JERVIS 

FILING DATE: Herewith 

DATE NAME CLASS 

DATE COUNTRY CLASS 

:-;,_,-;: 

SUBCLASS 

SUBCLASS 

SHEET 5 OF 13 

SERIAL NQ.:n / 
eJ<6 /'f'63,d-9 

I 

GROUP: 

FILING DATE 
IF APPROPRIATE 

TRANSLATION. 

YES NO 
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Filing Date: June 7, 1995 

AMENDMENT 

Washington, D. C. 

Sir: 

• 
DEMARK OFFICE 

PATE. N.r 9438-

Exami~:(!_ .. ' t. .~· {:_' ~;' ~ 
· .. 

Group Art Unit: 331 ;;:-
c;... 

Pasadena, California 

In response to the Office Action of October 29, 1996, please amend the 

above-identified Application as follows: 

IN THE SPECIFICATION 

--~..::::o-~--
At page 6, line 4, after the des"Cripti~~-;f Figures 3-6 added by the 

Preliminary Amendment, please add the following: 

- Figure 7 shows a guide catheter, transport catheter, and compacted wire 

coil stent according to the present invention.--

-----~--'=:;;,;t'-.!p:.:a:::g~e:_.:_17.:_,~at:_t.::.h.:.:e:....e:.:n:.:..:d:_:o_:_f ..:..:.li:.:.n.e:....:2:.=3:....:i::.:n.=..se::.:rt..:.·::....' ~According to Dotter et al., 

Radiology 147: 259-260, a compacted nitinol coil is readily positioned in a narrowed 

C: \WPSl \MCP\TEMP\9438-1.1\Jo!D March 28, 1997 
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approximately equal to that of the adjacent, relatively normal, blood vessel. Expansion of 

the coil anchors it against the slightly stretched, but otherwise intact, surrounding blood 

vessel. Several means have been found to facilitate the placement of the nitinol coil stent. 

One of the simplest involves the use of conventional catheterization techniques to position 

a large-bore guide catheter 102 (as shown in Fig. 7) close to the site of intended stent 103 

placement. The coil 103 is wedged-loaded over the inner end of an inner coaxial transp,9rt 

catheter 104 that has a closed tip and multiple side holes evenly spaced within the 

surrounding nitinol coil stent. 

According to Cragg et al., Radiology 14 7: 261-262, straightened nitiriol coils 

were passed through a 10-F Teflon catheter in the abdominal aorta. The nitinol coils were 

fastened to a threaded guiding wire to allow accurate placement after being deposited in 

the aorta. Once the wire was extruded from the catheter, precise placement of the newly 

formed coil was accomplished by advancing or withdrawing the guide wire in the aorta. 

Detachment of the coil was achieved by unscrewing the guide wire from the distal end of 

the coil. After coil placement, the catheter and guide wire were withdrawn and the 

arteriotomy was closed\ 

----~~~~~-------
DRAWINGS 

Please add Fig. 7 to the drawings. 

C, \WPSl \MCP\TEMP\9438-1.AMD 2 March 28, 1997 
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Cancel claims 11-20, 22, and~4, without prejudice to presenting these 

claims in a continuation application. 

/ ---
Claim 23, line 2, delete "graft". 

/'~ 
Claim 25, line 2, delete "the" (first occurrence). 

Please amend claim 21 as follows: 

(Amended) A medical device for insertion into a mammalian body, 

the device comprising 

ifil. [ (i)] a hollow placement device_;_ [and] 

1Ql [(ii)] a memory alloy element formed at least partly from pseudoelastic 

shape-memory alloy, the alloy displaying reversible stress-induced martensite at about body. 

temperature such that it has a stress-induced martensitic state and an austenitic state, the 

memory alloy element having (il a deformed shape when the alloy is in its stress-induced 

martensitic state and (ii) a different unstressed shape when the alloy is in its austenitic 

state; and 

~ a guide wire: 

the memory alloy element being within the hollow placement device, and the 

placement device being guidable by the guide wire, the hollow placement device stressing 

the memory alloy element at a temperature greater than the As of the alloy so that the 

memory alloy element is in its deformed shape, 

C: \WP51 \MCP\TEMP\9438-1.AMD 3 March 28, 1997 
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placement device by the guide wire at a temperature greater than the A5 of the alloy to 

transform at least a portion of the alloy from its stress-induced martensitic state so that the 

memory alloy element transforms from its deformed shape to its unstressed shape, and 

wherein the [device is adapted] alloy is selected so that the transformation can occur 

without any change in temperature of the placement device or the memory alloy element. 

[Edd the following claims to the application. 

I~ 
j.e( A medical device which comprises: 

(a) a stent for endarterial placement within a human body so that the 

stent is substantially at human body temperature, the stent comprising a shape memory 

alloy which displays stress-induced martensite behavior at body temperature; and 

(b) a restraint holding the stent in a deformed configuration at a 

temperature less than the body temperature of the hum.an for endarterial positioning of the 

· stent within the human body in its deformed configuration, the deformation occurring 

through the formation of stress-induced martensite; 

wherein the stent is sufficiently deformed that when the stent is at human 

body temperature removal of the restraint from the stent, without change in temperature of 

the device, releases at least a portion of the stent from its deformed configuration. 

(,o . 
A device as claimed in ~in which the restraint is hollow, and the 

stent is positioned at least partially within the restraint. 

C: \WPSl \MCP\TEMP\9438·1.AMD 4 March 28, 1997 
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A device as claimed in claim ~-6' or ;,,, in which the restraint is a 

~ A device as claimed in claim .~or .J., in which the stent has a 

transverse dimension and a longitudinal dimension, and wherein the stent is deformed by 

·its transverse dimension being reduced, and wherein the restraint prevents transverse 

expansion of the stent. 

~ . 

The device of claim ,,t:0, wherein the shape memory alloy element is 

sufficiently deformed that removal of the restraint from the shape memory alloy releases at 

least a portion of the shape alloy element from its deformed configuration without change 

in state of the restraint. 

A medical device suitable for placement within a mammalian body for 

treatment of the mammalian body, the device comprising: 

(a) a stent formed at least partly from a pseudoelastic shape-memory 

alloy, the alloy having a reversible stress-induced martensitic state and an austenitic state, 

t_he memory alloy element having (i) a deformed shape when the alloy is in its stress-

induced martensitic state and (ii) a different, unstressed shape; and 

(b) restraining means engaging and stressing the stent at a temperature 

less than the body temperature of the mammal and greater than the As of the alloy for 

positioning the stent within the mammalian body while the stent is in its deformed shape; 

wherein the alloy is selected so that removal of the restraining means from 

the stent at a temperature greater than the As of the alloy when ·the device is placed within 

C: \WP51 \MCP\TEMP\9438·1.l\MD 5 March 28, 1997 
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the mammalian body, transforms at least a portion of the alloy from its stressed-induced 

martensitic state so that the stent transforms from its deformed relatively straightened 

shape towards its unstressed relatively coiled shape, without any change in temperature of 

the restraining means or the stent being required for the transformation of the alloy. 

A medical device for treatment of a mammalian body, the device 

comprising: 

(a) a memory alloy stent formed at least partly from a pseudoelastic 

shape-memory alloy, the alloy displaying reversible stress-induced martensite at about the 

mammalian body temperature such that it has a stress-induced martensitic state and an 

austenitic state, the memory alloy stent having (i) a deformed relatively straightened shape 

. when the alloy is in its stress-induced martensitic state and (ii) a different unstressed 

relatively coiled shape; and 

(b) a hollow restraining member with the memory alloy stent being 

within the restraining member, the restraining member engaging and stressing the memory 

alloy stent at a temperature less than the body temperature of the mammal and greater 

than the As of the alloy for positioning the memory alloy stent within the human body 

while the memory alloy coil stent is in its deformed relatively straightened shape; 

wherein the restraining member and the memory alloy stent are movable 

relative to each other to transform at least a portion of the alloy from its stress-induced 

martensitic state at a temperature greater than the As of the alloy so that the memory alloy 

element transforms from its deformed shape towards its unstressed relatively coiled shape, 

and wherein the alloy is selected so that the transformation can occur without any change 

in temperature of the restraining member or the memory alloy coil stent. 

C: \WPSl \MCP\TEMP\9438-l .AMD March 28, 1997 
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A medical device suitable for placement within a mammalian body for 

treatment of the mammalian body, the device comprising (i) a restraint, and (ii) a coil stent 

formed at least partly from a pseudoelastic shape-memory alloy, 

the alloy displaying reversible stress-induced martensite by virtue of 

being above its As and above its Ms and below its Md at about body temperature; 

such that it has a stress-induced martensitic state and an austenitic 

state, the element having (i) a relatively straightened shape when the alloy is in its stress-

induced martensitic state and (ii) a different relatively coiled shape; 

wherein the restraint is (i) stressing the coil stent at a temperature 

less than the body temperat'ure of the mammal for placement of the coil stent in its 

relatively straightened shape in the mammalian body and (ii) is capable of being at least 

partially removed from the coil stent while the coil stent is within the body at the body 

temperature and the coil stent is therefore a_t an operating temperature greater than the As 

and Ms and below the Md of the alloy, 

such removal of the restraint causing at least a portion of the alloy to 

transform from its stress-induced martensitic state to its austenitic state so that the coil 

stent spontaneously transforms from its relatively straightened shape towards its relatively 

coiled shape, 

and such transformation can occur without a change in temperature 

of the restraint or of the coil stent from the operating temperature. 

A medical device comprising: 

(a) a wire stent .formed at least partly from a pseudoelastic shape 

memory alloy, the alloy displaying reversible stress-induced ·martensite at about human · 

C, \WPSl \MCP\TEMP\9439-1.AMD 7 March 28, 1997 
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body temperature such as it has a deformed shape when the alloy is in its stress·induced 

martensitic state and a different unstressed shape when the alloy is in its austenitic state; 

and 

(b) a restraint stressing the wire stent at a temperature greater than the 

A
5 

of the alloy so that the wire stent is in its deformed shape, 

wherein the stent can be disengaged from the restraint upon placement in a 

human so that the stent transforms from its deformed shape to its unstressed shape, and 

wherein the alloy is selected so that the transformation can occur without 

any change in temperature of the restraint or the wire stent. 

1.1. - . ~/ I I IC\ I~ 
'jl5. The device of claim ft"•, -~ .:3).t, or jK, wherein the mammalian body 

is a human body. 

~ The device of claim){, w.herein the hollow placement device is a 

catheter. 

:J-. ~--
The device of claim ..,~ including a guide wire for endarterial 

~· ~~ 
placement of the stent graft. 

I~ 4' II ic1 I~ 11 
.38':' The device of claim 2¥ M, ~. J.8"' or .:JI(, including a guide wire for 

endarterial placement of the stent. 

wherein the radially expanded shape is a coil 

C: \WPSl \MCP\TEMP\9438-1.AMD 8 March 28, 1997 
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The device of claim ~ wherein the transformation of the alloy 

occurs without any change in state of the restraining means. 

~ ~l~ ,i . 
~ The device of claim ~~or ;34, wherein the transformation of the 

alloy occurs without any change in state of the restraint. 

JI I 1.S I~ Ii 
Al.t.. The device of claim f· .32': 3((," or ~. wherein the restraint is a 

catheter. 

~The de~f claim 39 wherein the stent is within the catheter. 

G ii· 
~ The device of claim~ wherein the restraining means is a catheter. 

)~ 13 
JI.[. The device of claim ~wherein the stent is within the catheter. 

JJ-. I t / · /5 I i . 
"% The device of claim ')ef. j(, ~ or ~wherein the stent is a coil 

stent. 

REMARKS 

Claims 21, 23, 25, and 26-46 are in this application. Claims 11-20, 22, and 

24 are canceled by this amendment. Claims 26-46 are added by this amendment. Claims 

11-14, 21, 23, and 25 were rejected under 35 U.S.C. § 112. Claim 11 was rejected under 

35 U.S.C. § 102. Claims 11-14, 21, 23, and 25 were rejected under 35 U.S.C. § 103. 

Claims 21, 23, and 25 were rejected for obviousness-type double patenting. 

C: \WPSl \MCP\TEMP\9438-1.AMD 9 March 28, 1997 
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In view of the amendments to the claims, and the remarks below, it is 

respectfully submitted that all of the claims in the application are in condition for 

allowance. Accordingly, reexamination, reconsideration, and allowance are respectfully 

requested. 

ENTRY OF AMENDMENTS 

Entry of the amendments to the specification, the new drawing, and the new 

claims is respectfully requested. They raise no issues of new matter. 

In particular, the new drawing, the description of the drawing, and the 

addition to page 1 7 of the specification are taken from two articles that were incorporated 

in the original specification by refere~ce at page 17, lines 16-20, namely Radiology, 

Volume 4 7, pages 259-260 and pages 261-3 ( 1983). For the convenience of the 

Examiner, copies of those docume~.ts are provided herewith. Adding a cir.awing and 

language to the specification already incorporated by reference does not raise issues of 

new matter. See MPEP § 804.01. 

NEW CLAIMS 

Allowance of the new claims is believed appropriate. These claims 

correspond to, and generally are narrower versions of claims that were allowed in the 

parent application, with ·the correspondence as follows: 

SERIAL NO. 07/956.953 

19, 20, 21, 25, 26, 27, 28, 57 

C: \WP51 \MCP\TEMP\9438-1.AMD 10 

SERIAL NO. 08/483.291 

26, 27, 28, 29,30; 31, 32, 33 
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For the same reasons the claims were allowed in the parent application, it is 

respectfully submitted they. should be ·allowed in this application, as well as the claims 

· dependent therefrom. It is also believed that the other claims presented herein are likewise 

allowable in view of commonality of allowable subject.matter. 

DRAWING OBJECTION 

The drawings were objected to for failure to show a stent graft. This 

rejection has been obviated by the addition of Fig. 7. 

REJECTION UNDER 35 U.S.C. § 112 

Claim 11-14, 21, 23, and 25 were rejected under 35 U.S.C. § 112. Claims 

11-14 have been cancelled, without prejudice, subject to their presentation in a 

continuation application. As to the objections to claims 21, 23, and 25, it is respectfully 

submitted that the amendments to these claims obviate the objections raised. 

Accordingly, it is respectfully submitted that by the amendments to the 

claims, the rejection under 35 U.S.C. § 112 has been obviated. 

REJECTION OVER QUIN 

Claims 11-14 were rejected over Quin U.S. Patent No. 4,505,767. 

However, as noted by the Examiner, the present application claims priority from 

Application Serial No. 541,852 which was filed on the same day as the Quin application. 

Since the specification filed herewith is identical to that originally filed, the claim of priority 

is good. Moreover, since all of the claims submitted under examination are supported by 

. C:\WPSl\MCP\TEMP\9439-1.AMD 11 March 28, 1997 

I 
I 
j 



COOK 
Exhibit 1002-0105

; . 

/ 

• • 
PATENT 
9438-1 

the specification as originally submitted and contain no new matter, they are all entitled to 

the priority date of October 14, 1983. Accordingly, the rejection should not have been 

made. However, the rejection has been obviated by cancellation of the claims, without 

prejudice. 

REJECTION UNDER 35 U.S.C. § 103 

Claims 21, 23, and 25 were rejected over the combination of Balko et al. 

Patent No. 4,512,338 and Seader (Encyclopedia of Chemical Technology publication). 

This rejection. is respectfully traversed. 

Balko describes a stent made out of nitinol, i.e., essentially what is described 

in the Radiology articles that are discussed in the present application. The Office Action 

appears to suggest that the basis of the rejection is that all nitinol alloys exhibit SIM 

behavior, and thus the invention is obvious. 

Firstly, it should be noted the references relied upon herein were before the 

Patent Office and claims broader than those presented herewith were allowed. The claims 

presented herein are due to a species election requirement in the parent application. If the 

generic invention is unobvious, then the species likewise must be unobvious. 

Secondly, the rejection is based on a false assumption that all nitinol alloys 

would be effective in a medical device for use in mammalian bodies. This is not accurate. 

As stated in the Quin patent: 

C: \WPSl \MCP\TEMP\9438-1.AMD 12 March 28, 1997 
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·SIM is seen and the stress and strain ranges for 

the effect vary greatly with the alloy." (Column 

2, lines 31-34) 
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Quin goes on to say that her invention, which is incorporated by reference in the present 

application, was a discovery that "the addition of appropriate amounts of vanadium to 

nickel/titanium shape memory alloys permits the production of workable alloys exhibiting 

stress-induced martensite in a physiologically acceptable temperature range ... " (column 

3, lines 55-:59). There is no suggestion in Balko that his alloy should be selected to have 

SIM behavior in a physiologically useful· temperature range .. 

Furthermore, there is no suggestion in either of these references to actually 

use an SIM alloy to take advantage of its properties. In fact, the references teach away, in 

that Balko et al. requires a temperature change to effect a change in state. A difficulty 

with such an approach is easily envisioned, in that as a coil stent is warmed up to reach 

body .temperature as it is inserted, it can prematurely expand before it is removed from the 

restraint, thereby interfering with removal. Optionally, external heating is required, which 

introduces its own complications (see Balko et al., column 5, lines 57 et seq.). The 

simplicity of the present invention, where the coil stent achieves its desired configuration 

without the requirement of any external heating or cooling provides predictability and 

simplicity in the operating theater, advantages not taught or suggested by either of these 

references. 

C: \WPSl \MCP\TEMP\9438-1.AMD 13 March 28, 1997 

:ez_ 
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Accordingly, removal of the rejection under 35 U.S.C. § 103 is respectfully 

requested. 

DOUBLE-PATENTING REJECTION 

Claims 21, 23, and 25 were rejected for double-patenting in view of U.S. 

Patent No. 5,007,957. However, device claims were restricted out of the '957 application 

as a result of a restriction requirement. Attached is a copy of the Office Action. 

Accordingly, the double-patenting rejection is inappropriate. See MPEP § {806.05(f). 

In view of the above remarks, a notice of allowance is respectfully 

requested. 

Date 

225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
(818) 796-4000 

C: \WPSl \MCP\TEMP\9438·1.AMD 

Respectfully submitted, 

SHELDON & MAK / 

~ 

14 March 28, 1997 
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DETAILED ACTION 

1. Tiris office action is responsive to the amendment filed 4/2/97. As directed by the 

amendment, claims claim 21 was amended, claims 11-20, 22, and 24 were canceled, and claims 

26-46 were added. Thus, claims 21, 23, and 25-46 are presently pending in this application. 

2. The following is a quotation of35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth _in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 21, 23, 25, and 26-46 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Balko et al in view of Seader(Encyclopedia of Chemical Technology publication) and Foster, 

Jr.. 

Balko shows a nitinol (SMA) wire formed a graft structure 22 which is placed inside the 

sheath head 50 (hollow placement device). Balko lacks the description of the nitinol which is a 

pseudo elastic SMA. However, the teaching on page 733 of Seader discloses that the nitinol has 

the superelastic behavior (pseudo elastic behavior). Therefore, it is obvious that the nitinol has 

the pseudo elastic properties. In addition, it is well known in the art that the pseudoelastic 

material (nitinol) would have reversible stress induced martensite state at a body temperature. 

Therefore, it is obvious that Balko's nitinol would has the same property as claimed. 
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Balko differs from the present invention in that Balko lacks a guide wire. However, it is 

well known in the art that the guide wire is used for guiding a catheter into the body. In addition, 

Foster shows a stylet 16 (guide wire). Therefore, it would have been obvious to one of ordinary 

skill in the art at the time the invention was made to provide Balko' s device with a guide wire in 

order to guide the catheter into a desire location. 

4. The non-statutory double patenting rejection, whether of the obviousness-type or non
obviousness-type, is based on a judicially created doctrine grounded in public policy (a policy 
reflected in the statute) so as to prevent the unjustified or improper tirnewise extension of the 
"right to exclude" granted by a patent. In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 
1969); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761 (CCPA 1982); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); and In re Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321 (b) and© may be used 
to overcome an actual or provisional rejection based on a non-statutory double patenting ground 
provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.78(d). 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b). 

5. Claims 21 and 23 are rejected under the judicially created doctrine of obviousness-type 

double patenting as being unpatentable over claims 1-2 of U.S. Patent No.5,231,989. Although 

the conflicting claims are not identical, they are not patentably distinct from each other because 

the difference between the patented claims and the proposed application claims are minor and 
.,,,, 

obvious from each other. In the instant claims ~ and 23, all elements are included in the claims 
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1-2 of Pat. 5,231,989. The recitation of "placement device" is merely obvious variation over the 

"elongated tube" from claim 1 of the Pat. No. 5,231,989, the "memory alloy element" or "stent" 

is merely obvious variation in wording over the "elastic member", and the "guide wire" is a 

variation over the "straightener" from claims 1-2 of Pat. No. 5,231,989. The alternate 

terminology is obvious and merely limits the claim slightly but it does not change the scope of the 

claim. 

6. Claims 21 and 23 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 

alternative, under 35 U.S.C. 103(a) as obvious over Middleman et al. 

Middleman discloses an elastic member 60 (stent) formed from superelastic material which 

is located inside an elongated tube (catheter). Middleman further discloses a straightener (guide 

wire) and the elastic member are capable of relative axial movement. 

Middleman differs from the present invention in that only the names for each claimed parts 

are different. However, having a different name is considered as an obvious design choice and 

fails to patently define over the prior art. 

7. Applicant's arguments with respect to claims 21, 23, and 25-46 have been considered but 

are moot in view of the new ground(s) ofrejection. 

Applicant first objects to Balko's reference and states that the rejection is based on a false 

assumption that all nitinol alloys would be effective in a medical device for use in mammalian 
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bodies. However, the examiner relied only on the fact that Balko discloses of introducing a 

shaped memory nitinol alloy stent into the body. It is well lmown that the nitinol represents a 

group of alloys and some of the nitinol alloys propose the reversible stress-induced martensite 

property. In addition, there has no base to support the allegation that Balko's alloy doesn't chose 

to have SIX behavior. 

Applicant further argues that Balko' s alloy requires a temperature change to effect a 

change in state. However, as noted by the applicant and at the last paragraph of page 13 that the 

external heating is optionally required. As discloses in column 3, lines 54-57 of Balko that the 

Nitinol wire 24 has been alloyed to exhibit a martensite transformation temperature somewhat 

below the normal body temperature range. In addition, in column 5, lines 57-67 of Balko 

discloses that heating the wire in any of the embodiments to its transformation temperature could 

be accomplished other than solely by conduction and convection from the body but by 

infrared radiation, when the body temperature is not exclusively relied upon as the source of heat 

for the wire, its reformation temperature could be increased above body temperatures if 

necessary. Therefore, it is obvious that Balko's alloy is not necessary to require infrared 

radiation but depends on the condition of the patient. Therefore, the rejection still stands. 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 

action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP. § 706.07(a). Applicant is 

reminded of the extension of time policy as set forth in 37 CFR l .136(a). 
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A shortened statutmy period for response to this final action is set to expire THREE 

MONTHS from the date of this action. In the event a first response is filed within TWO 

MONTHS of the mailing date of this final action and the advisoiy action is not mailed until after 

the end of the THREE-MONTH shortened statutoiy period, then the shortened statutoiy period 

will expire on the date the advisoiy action is mailed, and any extension fee pursuant to 37 

CFR 1.136(a) will be calculated from the mailing date of the advisoiy action. In no event will the 

statutoiy period for response expire later than SIX MONTHS from the date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Justine Yu whose telephone number is (703) 308-2675. 

Any inquiry of a general nature or relating to the status of this application or proceeding 

should be directed to the Group receptionist whose telephone number is (703) 308-0858. 

-ctz_ 
Justine Yu 

September 13, 1997 
~/~ 

S.P.E. 
ART UNIT 331 

l 
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Attorney Docket Number 9438-~ \ \.\ .q1 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
IN CORPORA TING SIM ALLOY 
ELEMENTS 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

RESPONSE 

Examiner: Justine Yu 

Group Art Unit: 3301 

v-- The following remarks are submitted in response to the final Office Action, Paper Number 

11, mailed September 18, 1997. Additional documents accompanying this response include the 

following: (1) Declaration of Dr. Lee Middleman under 37 C.F.R. §1.132; (2) a copy ofU.S. Patent 

No. 5,597,378, to Jervis, entitled "Medical Devices Incorporating SIM Alloy Elements"; (3) a 

Petition for a Three.;.Month Extension of Time under 37 C.F.R §I.136(a); (4) a Conditional Notice 

of Appeal; and (5) an Associate Power of Attorney giving the undersigned authority to prosecute the 

subject application. 

J:\Medtronic, Jll.:19438-J\FinalAMDT-031898.wpd 
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Claims 21, 23, and 25-46 are presently pending in the subject application. Reconsideration 

and reexamination of these claims is respectfully requested. 

CLAIM REJECTIONS 

Claims 21, 23, 25, and 26-46 were rejected under 35 U.S.C. §103(a), as being unpatentable 

over U.S. Patent No. 4,512,33 8 to Balko et al. ("Balko") in view of Seader Encyclopedia of Chemical 

Technology publication ("Seader"), and U.S. Patent No. 4,485,805 to Foster, Jr. ("Foster"). Claims 

21 and 23 were rejected under the judicially created doctrine of obviousness-type double patenting, 

as being unpatentable over claims 1 and 2 of U.S. Patent No. 5,231,989 to Middleman et al. ("the 

'989 patent"). In addition, Claims 21 and 23 were rejected under 35 U.S.C. §102(e), as being 

_anticipated by, or in the alternative, under 35 U.S.C. §103(a), as being obvious over U.S. Patent No. 

5,231,989 to Middleman et al. 

Applicant respectfully traverses these rejections for the following reasons and for reasons 

supported by the accompanying expert declaration of Dr. Lee Middleman under 37 C.F.R. § 1.132 

(''Middleman Deel."). Evidence in the form of affidavits or declarations submitted under 37 C.F.R. 

§1.132 must be considered by the Examiner, if timely submitted. See M.P.E.P. §716.01. The 

Middleman Declaration submitted herewith is timely, as it is being submitted with a first response 

after final rejection for the purpose of overcoming a new ground of rejection made in the final 

rejection. See M.P.E.P. §716.01. 

J:\Mcdtronic, lnc\9438-I\Fina!AMDT.031898.wpd 2 
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In view of the reasons discussed below and the accompanying declaration, Applicant 

respectfully requests that the rejections of claims 21, 23, and 25-46 be withdrawn and that these 

claims be allowed. . 

THE PRESENT INVENTION 

The present invention is directed to a species of a very basic improvement in medical devices. 

Prior to the present invention, shape memory alloys have been known to be used in medical devices. 

The difficulty with shape memory alloys is that to get a change in shape, one of three techniques 

needed to be used: (a) keep the device cold until it is to be used; (b) externally heat the·device for use; 

• or@rely on heating from body warmth so that the device would change its shape. 

All of these alternatives have significant disadvantages, including lack of reproduceability, 

difficulty of use in the operating room, additional steps in use and the length of time required to have 

the device warm up to change shape. It is well known to one skilled in the art that the longer a 

patient is on the operating table, the greater the chance of complications that may result from an 

operation. 

Applicant's present invention is a fundamental invention that uses stress-induced martensite 

material in place of conventional shape memory alloy material. For this very basic invention, 

Applicant has already been awarded by the U.S. Patent Office the following U.S. patents: (1) U.S. 

Patent No. 5,597,378, entitled "Medical Devices Incorporating SIM Alloy Elements"; (2) U.S. Patent 

No. 5, 190,546, entitled "Medical Devices Incorporating SIM Alloy Elements"; (3) U.S. Patent No. 

5,067,957, entitled "Method of Inserting Medical Devices Incorporating SIM Alloy Elements"; and, 

J:\Med!ronic, Inc\9438· I \Fina!AMDT .031898. wpd 3 
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(4) U.S. Patent No. 4,665,906, entitled "Medical Devices Incorporating SIM Alloy Elements." At 

least some of these patents have claims broader than claims presented in the present application. 

In particular, the present invention is directed to a species of Applicant's basic invention, 

namely, a medical device for insertion into a mammalian body, preferably in the form ofa stent. The 

device comprises a hollow placement device, a memory alloy element formed at least partly from 

pseudoelastic shape-memory alloy, and a guide wire. The alloy displays reversible stress-induced 

martensite (SIM) at about body temperature such that it has a stress-induced martensitic state and 

an austenitic state. The memory alloy element has a deformed shape when the alloy is in its stress-

induced martensitic state, and a different unstressed shape when the alloy is in its austenitic state. The 

memory alloy element is positioned within the hollow placement device, and the placement device 

is guidable by the guide wire. The hollow placement device stresses the memory alloy element at a 

temperature greater than the A,, (temperature at which the alloy starts to revert back to austenite) of 

the alloy so that the memory alloy element is in its deformed shape. The memory alloy element can 

be extruded from the hollow placement device by the guide wire at a temperature greater than the A,, 

of the alloy to transform at least a portion of the· alloy from its stress-induced martensitic state, so that 

the memory alloy element transforms from its deformed shape to its unstressed shape. The alloy is 

selected so that the transformation can occur without any change in temperature of the placement 

device or the memory alloy element. 

The medical device incorporating SIM alloy elements of the present invention provides 

significant advantages over known medical devices, including those disclosed in the cited references. 

The present invention discloses a memory alloy formed at least partly from a pseudoelastic shape 

memory alloy that displays reversible stress-induced martensite at about body temperature, and · the 

J:\Medtronic, !nc\9438-l\Fina!AMDT-031898.wpd 4 
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. present invention requires no temperature change to effect a change in state of the shape memory 

alloy. Thus, none of the disadvantages associated with heating the shape memory alloy with body 

heat alone or with external heating sources exist with the present invention. In addition, the simplicity 

of the present invention, where the d~vice attains its desired configuration without the requirement 

of any external heating or cooling, provides predictability and ease of operation. 

REJECTION OVER BALKO. SEADER. and FOSTER 

Applicant initially submits that the cited Balko reference was previously before the Patent 

Office and claims broader than those presented herewith were allowed by the Patent Office, i.e., in 

U.S. Patent No. 5,597,378, to Jervis, entitled "Medical Devices Incorporating SIM Alloy Elements," 

the parent case of the subject application. A copy ofU.S. Patent No. 5,597,378 is enclosed herewith. 

The claims presented herein are due to a species election requirement in the parent application, and 

Applicant submits that if the generic invention is nonobvious, then the species must similarly be 

nonobvious. Moreover, the Examiner relies on the secondary references of Seader for teaching that 

nitinol has pseudoelastic properties and Foster for teaching a stylet (guide wire). Along with Balko, 

teachings that nitinol has pseudoelastic properties and teachings of a guide wire were also already 

considered by the U.S. Patent Office in allowing d~s_proader-than_those. ptesented herein. 

The Office Action sets forth at page 2 that Balko shows a nitinol (SMA) wire formed graft 

structure 22 which is placed inside the sheath head 50 (hollow placement device) and that Balko lacks 

the description of the nitinol which is a pseudoelastic SMA, but that the teaching on page 733 of 

Seader discloses that the nitinol has the superelastic (pseudoelastic) behavior, and therefore, it is 

obvious that the nitinol has the pseudoelastic properties. In addition, the Office Action sets forth at 

1:\Medtrouic, Inc\9438-1 \FinalAMDT .{)31898.wpd 5 
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page 3 ·that Balko differs from Applicant's invent!on in that Balko lacks a guide wire, but that it is 

well known in the art that a guide wire is used for guiding a catheter into the body, and that Foster 

shows a sty let 16 (guide wire), and that it would have been obvious to one of ordinary skill in the art 

at the time the invention was made to provide Balko's device with a guide wire in order to guide the 

catheter into a desired location. 

Applicant submits that a person skilled in the art would not have been motivated at the time 

of the invention to combine-Balko,-Seader,-and--Foster-in-the-.way suggested by the ·Examiner. --------- ------- -- ----·-------
Moreover, it would not be obvious to substitute the nitinol of Seader or the guide wire of Foster to -------------------- -----· ____ ._,_.., _ _....., ____ ~-···-----~·--..-----------.. _ -

arrive at Applicant's claimed invention because there is no suggestion, teaching, or motivation in 
........... ~ ., ... _,., --~---· -~ -.. ··~- - -· 

-----~- ......... - -· ' -------· ----- -

Balko, Seader, or Foster to combine them to arrive at Applicants' claimed invention . ... -----·------ ---·--· ---- -----~-.,-·---,,..,.__----~----------9-----------. 
Balko does not disclose a memory alloy formed at least partly from a pseudoelastic shape 

memory alloy that displays reversible stress-induced martensite at about body temperature 

(Middleman Deel., ~11). Lee Middleman, an expert in the field of stress-induced martensite (SIM) 
-~------~~~~~------~·-·----~------·-------·-

) all9y elements, provides, "I find no suggestion or teaching in Balko, Seade!.!-.or Foster to make the 

nitinol disclosed in Balko from a stress-induced martensite alloy" (Middleman Deel., ~11 ). Nitinol 

can only exhibit properties of a SIM material if it undergoes a treatment process to make it exhibit 

the pr<?perties of a SIM material. Such a treatment process is time consuming and expensive and is 

not suggested or taught by Balko. Moreover, even if the nitinol in Balko were to exhibit SIM 

properties, there is no suggestion or teaching in the references that the SIM phenomenon is to occur 

\-( in the temperature range around the body temperature of a mammal (typically 3 5 degrees Celsius to 
---------- • -- ___ .. ..,,,., _ _., ____ .,._......,_..._.,-...-..---·""--......, .. • ,_,.,..,__,__.....,...,r. 

40 degrees Celsius) (Middleman Deel., ~12). No such teaching is provided in Balko or the other cited 

references. 

J:\Mcdtronic, Inc\9438-1 \Fina!AMDT-031898.wpd 6 
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In addition, Balko requires a temperature change to effect a change in state utilizing SMA 

materials, wherein such temperature change results from body heating alone, or body heating in 

combination with external heating (see Balko, col. 5, lines 57-67). There is no suggestion in Balko 
~-_.......-------~ 

or· the other references to use nitinol without a t~mperature change, whether it be by heating the 

nitinol with body heat alone, or whether it be by heating the nitinol with body heat and an external 

heating source (Middleman Deel., iJ13). 

There are also significant advantages provided by the present invention that are not disclosed, 

suggested, or taught by any of the cited references. The present invention does not require any 

external heating or cooling, is simple to operate, and is cost effective. Moreover, Lee Middleman 

discusses the disadvantages and problems of Balko which are not found in the claimed invention, as 

follows: 

... For the Balko device, a doctor has to rely on heating the nitinol for it to work. If the doctor 
relies solely on body heating, this slows up the surgical procedure. Needless to say, anything 
that slows up a medical procedure is undesirable in that the chance for infection and the 
chance for adverse patient reactions increase as the length of a medical procedure increases. 
Also, a device that relies on body heating to change shape exhibits inconsistent performance 
because of the dependence on heating by the body, which rate of heating can differ from 
patient-to-patient and from operating room to operating room. I know from personal 
experience with sutures made of SMA materials that inconsistent heating made the sutures 
difficult to use in an operating room. If the doctor has to rely on heating the nitinol by means 
of an external heating source, an additional step is added to the procedure and the possibility · 
of overheating and injury is increased. If electric heating is used, there is a potential for 
electrical shock or an electric bum to the patient. In spite of these disadvantages of the Balko 
procedure, there is no suggestion in Balko or the other references of a medical device where 
transformation can occur without a change in temperature. 

(Middleman Deel., iJI4). 

Thus, in view of the foregoing, Applicant's claimed invention is not obvious over the cited 

references and is not shown, suggested, or taught by the cited references. Moreover, the present 

J:\Medtron.ie, Ine\9438-l\Fina!AMDT..031898.wpd 7 
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claims are the result of a species election requirement in the parent application, and thus, Applicant 

submits, if the generic invention is nonobvious, then the species likewise must be nonobvious. 

Claims 31-33 

In addition to the reasons set forth above why the claimed invention is not obvious over the 

cited references, there are features in various of the narrower claims for which_ AEP_~<:;ant ~ubmits that 

no prima facie case of obviousness has been made. With respect to claims 31, 32, and 33, the 

invention is further limited in that removal of a restraining means or restraint from the stent 

transforms at least a portion of the alloy from its stress-induced martensitic state so that the stent 

transforms from its deformed relatively straightened shape towards its unstressed relatively coiled 

shape, without any change in temperature of the restraining means or the stent being required for the 

transformation of the alloy. These limitations are neither taught nor suggested by any of the cited 

references, either alone or in combination. In particular, Applicant submits that Balko is deficient in 

that if the wire alloy coil of Balko is warmed up to reach body temperature as it is inserted, it can 

prematurely expand before it is removed from the sheath, and interfere with or hinder removal. Thus, 

Applicant submits that these claim limitations further distinguish Applicant's invention over the cited 

references. 

Further, with respect to the dependent claims, Applicant submits that since the independent 

claims are nonobvious and patentably distinguishable over the cited references as discussed above, 

it follows that the dependent claims are also nonobvious and patentably distinguishable over the cited 

references. 

J:\Medtronic, lnc\9438·1\Fina!AMDT-031898.wpd 8 
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Accordingly, Applicant respectfully requests that the rejection of claims 21, 23, 25, and 26-46, 

under 35 U.S.C.§103(a), as being unpatentable over the cited references, be withdrawn. 

DOUBLE PATENTING REJECTION 

Claims 21 and 23 have been rejected under the doctrine of obviousness-type double patenting 

as being unpatentable over claims 1-2 of U.S. Patent No. 5,231,989 to Middleman ("the '989 

patent"). In particular, the Office Action sets forth at page 4 that the recitation of"placement device" 

in claim 21 is an obvious variation over the "elongated tube" from claim 1 of the '989 patent; that the 

recitation of "memory alloy element" of claim 21 and "stent" of claim 23 are obvious variations over 

the "elastic member" of claims 1-2 of the '989 patent; and that the recitation of"guide wire" in claim 

21 is an obvious variation over the "straightening means" of claims 1-2 of the '989 patent. 

Applicant respectfully. traverses this obviousness-type double patenting rejection for the 

following reasons and for reasons supported by the accompanying Middleman Declaration. 

Applicant submits that claims 21 and 23 are not obvious over claims 1-2 of the '989 patent 

because the device of the '989 patent functions very differently than the device claimed in claims 21 

and 23 of the subject application (Middleman Deel., ~17). The device in the '989 patent uses an 

elastic member made of SIM material to bend or unbend a bendable elongated tube ("transforming 

the elastic member from one shape to another for correspondingly bending or unbending the distal 

segment of the (elongate) tube" (claim l(c)) (Middleman Deel., ~17). In contrast, the device claimed 

in the subject application use~ a non-bendable ~~P!~ment device to bend and unbend a memory 
. ----. ~----

alloy made ofa SIM material ("the hollow placement device stressing the memory alloy element. .. so --
that the memory alloy element is in its deformed shape" (claim 21) (Middleman Deel., ~17). Thus, 

J:\Medtronic, Inc\9438-1\Fina!AMDT~31898.wpd 9 
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the concept of the invention disclosed in the '989 patent and the concept of the invention claimed in 

the subject application. are diametrically opposed (Middleman Deel., ~17). 

Applicant respectfully requests the Examiner to direct her attention to the drawings attached 

as Exhibit B to the Middleman Declaration. These drawings clearly show the differences between 

the device of claims 1and2 ofthe '989 patent and the device of claims 21and23 _of the subject 

application. Thus, Applicant submits that claims 21 and 23 of the subject application are not obvious 

over claims 1 and 2 of the '989 patent (see Middleman Deel., ~19). 

Applicant further submits that the double-patenting rejection is improper because the '989 

patent was already previously found to be nonobVious by the Patent Office over the earlier Jervis 

Patent No. 4,665,906, and. the present Jervis application is a continuation of Jervis Patent No. 

4,665,906. Middleman made his invention long after Jervis made his invention, and Jervis Patent No. 

4,665,906 is even cited as prior art on the cover page of the '989 patent (see U.S. Patent No. 

5,231,989 and Middleman Deel., ~17). Accordingly, since the claims of the '989 patent are not 

obvious in view of claims 21 and 23 of the present Jervis invention, Applicant respectfully requests 

that the obviousness-type double patenting rejection of claims 21 and 23 in view of the '989 patent 

be withdrawn. 

REJECTION UNDER 35 U.S.C. §102(e) 

Applicant submits that U.S. Patent No. 5,231,989 to Middleman is not prior art under 35 

U.S.C. § 102( e) to the subject application, as the subject application claims priority from application 

serial number 06/541,852, having a filing date of October 14, 1983 (abandoned in favor of application 

serial number 06/865,703, now U.S. Patent No. 4,665,906). The filing date of the '989 patent is 

J:\Medtronic, Inc\9438-1\Fina!AMDT-031898.wpd 10 
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February 15, 1991. Since all of the claims submitted under examination are supported by the 

specification as originally submitted and contain no new matter, they are all entitled to the priority 

date of October 14, 1983. Accordingly, Applicant respectfully requests that the rejection of claims 

21 and 23 under 35 U.S.C. §102(e) in view of the '989 patent be withdrawn .. 

CONCLUSION 

In view of the foregoing remarks and in view of the accompanying declaration, Applicant 

submits that the claim rejections are overcome and that the subject application is in condition for 

allowance, and such action is respectfully requested. 

225 South Lake Avenue 
9th Floor 
Pasadena, California 911 Ol 
Phone: ( 626) 796-4000 
Facsimile: (626) 795-6321 

J:\Medtronic, Inc\9438-1\Final AMDT-2-031898.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: 

11 

Kev-Um Gp~ 
Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL, malling label no. EM262828897US 
DateofDeposit: March 18 1998 

I hereby certify that this paper is being deposited with the United 
States Postal Service "Express Mail Post Office to Addressee" under 
37 C.F.R. § l.10 on the date indicated above and is~ to: 
Box AF, Assistant Commissioner for Patents, Washington, 

oc~~ 
Sahdra Spencer 



COOK 
Exhibit 1002-0128

•• • 
IN TU V~"ITtD suns P.\T.tNT A..~~ TRADEMARK omc! 

In re applicstion ot. IAMBS£. JBllVlS 

Scrill No.. 081493,291 · 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
.ELEMENTS· 

Eiwnirier: Jutdne Yu 

Group Art Unit: 3301 

DISJtAMDQl'f Ql D& I U MJDDLEM»f UNQEI 37QR11.lll 

BOX AP 
AHi.atant CommiNioner ibt hrentl 
W~D.C.Z0231 

Sir: 

PAT.ENT 
9'438-1 

l. I am an 1Xpm in material uue UIO )OlectioD o!roattriala for medical devicea. and I 

have 1pecial knowledge or etreu-induced marta1llitc f'SIM") alloy elementt. 

2. Anacbod u Smbit A. I ecclote a copy ot my curricutum vitae, a Hat of United 

Statea patemt for which lam 1a mventor, acd a liet ofpubll~tiom 1 have authored or co

authored. 

3. I have received seven pate11t1 relating ta th•"" otmar.crials ln medical devioet. all 

of which relate to tho UM or SIM Dllterill. 

.. ----;--~---;~·-·· -""':-, 

l 
1· 
\ 

t 
1· 
~ 
~· 

r 
'· [. 
! 
i 
j•·.· 

I. 

. :" 
.. i .. 

•:l, 



COOK 
Exhibit 1002-0129

I • 
PA.TENT 

9438-1 

4. I hold 1 B.A. Dqroe i.a pbysi.ct, which I obtained in only three year1, &om Johm 

Hopm UiiiYeraity in a&ltimore. Maryland, and I hold •Ph.D. iJl physica, wbiob I obui..m:d in 

only fh'e years. from Stanford Uztiverlity in Stanford, California. In my ft:rst year ot ~te 

achool. I wa11 one of the few aclcnc:e ~on wtthin the amall l\W'Cbc or recipient• ll&tiomi.idc: 01:1111 

than oao thousand) oh Woodrow Wilton Fellowahip, an acadcmlc fellowship bued primarily on 

srld•t. intet'Yiev.ra, and fkcluJty ~ona. In my ~ four ya.rt of smfu1te Khool, 

I wu the recipient of four yearly NatiolJI! Science Foundation. F.Ucnvahips, 111 aadernic 

fellowship bued primarily on grades and reoomm.cadatiorui. 

:!!. I am CWT111tly employed at Neilcor Puritan Be1m1tt Incorpor1led in PICUl.llton. 

Calit'oruia (which hu been recendy pUrChued by ~laodt Inc.). I have be«1 employed at 

Nellcor lince 1991. My current job title ia Vlce President. Produc:t Development, Hospital 

Bi.niintaa Group. Tbil group baa yetrly ..i. ot neuly $600,000,000. At Nellcor. l &121 in charse 

oft.he development of medl.Cll dfl'lioee fbr respiratory Unpa.ired patientl. 

6. PrfYiOUI to my current employmeat, I._.. employed &vm 1985-1991 and ftom 

1976-1983, at Raychem Corporation in M.eulo Park, Callfomia (which bu &i.noe aold c:cnain 

dmsiON co Medtronic, lao. In Mi.nneapolla, Minnesota, and otwhich Medtronio, Inc;. is the 

Ulligpec of the subject patw application). My Jut job •itlo at Raychem waa General Mana.aw. 

MtdiclJ Vetttum. Amoca zny projecu at Raychem. I worked on the developmau and design of 

medical deviooe employing shape memory alloy1 {"SMA"), aad in partlewar SIM e1ementa &nd 

compcmems. 

7. l do not cum:ntly hive a ftaancial relatioiuhip wid1 Modtronio, Inc. or l\Aycb6W 

z.._,,....,,.,..._.1"4111 Nwpl 2 
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Corporation uoqn on ao occaaional con5Ulting basil for which lam compentated at rey usual 

consulting rate. 

8. I am beinf compeuucd at my uaual consulting rare by Medtronic., Inc., for the 

con.sultio& wort I have perlbnned in preparing thi1 Declaration. 

MAJFR!AI S RB\fJEWIID 

9. Ia preparatioza tor thi1 declaration, I reviewed tbo abo"°idendftod patent 

application and pendins o1aima, tbc office ICtion dated September 1 I, 1997 for thil application. 

U.S. Patent No. 4,512.lll to Balko et al. (ABallc:o"), U.S. Pateai No. 4,485,805 ro Fo.ier, 1r. 

("foarer"}, my own U. s. Patent No. 5,23 l,989 to Middleman et al. ("my '989 patent"), and the 

Seader lrtitle from the Encyclopedia of Chemical TeclmoloSY publication ("Seider"). 

CONC1USIONS 

10. l willh in thi1 deduation to oorrect •ome mil<ionceptiona Ul81 appear ia the omce 

action dated September 18, 1997. ln short, I conclude thl1 the Patmt Offioa ia incorrect in atal:ina 

that the claims oftbe subject Iwvi• 1pplic1tion are obvioua in view of Balko, Poster aad Seader, 

and tba& th')" are obviou1 ln view of daim1 1 and 2 of rrrt '989 patent l have many technically 

hued reuona for this conclusion. which I will BOW preaent. 

11. Fint, Balko dote not diaciole a inemory alloy tbnned at lebt partly from a 

pleUdodaa"" ehape mamory alloy that displays revenible ttreaa-~ lllUWIJit.e at about body 

tempcrarure. I flQd no 1U3Sestion or teachias in Balko, Seader, or foatw to malu1 the nltinol 

3 
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propcnies of an SIM mareri&I. it can do 10 only !fit undersoea a treatment procc11 to make it 

exhibit th1 propertie. of an SIM matorial. Thia proceu requirn sn aieneivti time 00115WJ1ini. 

IDd axpemive procecNrc. Where is the sugcstion in Balko or any of the other referenc.ea to use 

nitinol muoiting SIM bel>avior rather than lea1 etpCNive ~nvwionaJ Nltinol? There i11 no suah 

suggeltion. and any aich Idea can only come from blndsighl. 

12. Eva1 if the nitinol ln Balko were to Dhibit SIM propertie1,. there i1 no ~ltion 

or teaching in the relerenca that the SIM ph.enom1no11 ia to <XXlUJ' In the tcmpera&ure range 

around the body temperature ofa mammal. '?o;itinoJ can be treated to exhibit SIM propertict in 

selected temperllUre 1'111811 u low Ill 0 desm=a Ctlliu1 or u hfsh u 60 d'tl""• Col1lu1. For the 

nitinol to be dective In a mtdiQJ dovlce, the SIM: bcbavior rm.Ill be exhibited at tempemuret 

which a mammalian body can tolerate (typioally 35 dew- Cdaiua to 40 desn:e• Celti\ll). No 

auob tea.ch.ins i. provided in the cited ~11. 

13. Punher, Balko requira a temperatun cbaage to dFec:t a c:hango in Rate utilizfna 

SMA materials.(aee col. 5, liuea 57-61). Tbe tempera&w't dwJ&e reaulll Crom body heating alone. 

or body heatiiig in ;omblnation with external heating. Thmt i1 no SUSP1rion in Ballco or the 

other retennces to UH nitinol 1"ithout a temperaiwe dwlae. whedier it be by heating the nitinol 

with body heat alone, or whether it bv by heating tho nitinol with body ~at and 112 external 

. hestiJ'lg 90Ul"Ce. 

14. The Jarvi1 inveDtion baa lip~~ advantaa~ compared to what ja 

tauaJU by Ba.l.kQ. For the Balko device, a doctor haa 10 rely on heatiq the nitinol for It 10 work. 

Iftbe doctor rellea solely on body heatiq. thia lloww up Ult •ursic.l procedwe. Needlaa to aay, 

anythiaa tbat alow1 up • medic:al procCldute 11 undcairablc in that the chance for W.Ction wJ the 

Z~ :SI t •l'\Yt'olo!IH...Cool.''.,.i 4 
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chance for ad'\l'll'N patient nsactiom incroue 11 the length of a medlc:al procechire i.ncreuel. Alao, 

a device that re:liea on 4 htllina ro change shape exhibits inconsistent pertbrma.nce b"11U1t of 

the dependance on heatina by the body. which rate of heatina ce.a diJfer ftom patieat-t°"pu:ierrt 

and &cm op1flltina room to opwatina room. I lmow ft'ora penonal expcrict1cc with sumrea 

made of SMA mlltCri.a.ls ttw im:onliJtmt helt1ng made the llUtUre& difficult to use in an op.rating 

room. If the doctor bu to n'1y on heatiq tbe Minol bym""" of&a ut.anl1 hoatlDg eourcc, an. 

additiCIM.I atep i1 added ro the procedure and the pollibllitY of overbeating and Utjwy ii inoreued. 

If electric healing ia I.lied, there i1111 po1ent:ial fer electrical 9boclc: or Ill electric burn to th1 patienl. 

In rpii. ofthne dJNdvantasa ofU:te Balko prooodu.re, ~ b no IUAestion in Balko or the 

other refer~ of a medical device where trwfonnation can oeC\1.1' without a chailao In 

temperature. 

U. Ia view of w diffmnces diacullld above, ii would not have been olMoua a the 

ti.me tht invention wu ll'l&de in 1981 to bv1 convened the nitiool of Balko into an SIM material 

tnd ro b&ve tm'IO'lod the beatins lltCp. 

16 lam the invWor of the subject matter clai.incd in United Swea Paiem Number 

S,231,989, ("my '989 patent"), ill\Mld on Aup 3, 1993, eathlcd "Stceblt1 Cannula. .. and cited 

iD the o1'ftce &etiOD dated September 1 S, 1997, in the &ubject applic:abon. 

17. The device in daiml I and 2 of'my '989p1tcm1\1.Qctione very d.ifftreDtly than the 

device clai1'1ltd in tho prelOllt Jc:rria application IJ1d doell not render it obvioua. I made my 

lnveudon lona after Jervia made bia invation, IDd in tact, lern• Pa1Cl'1I Numl:lcr 4,66.S,906 ls cited 

••prior art 0.11 the cover pap of my '989 pltenL The dC'Vi.Qi ill my '989 patent UMll an elutic 

member mado of 1 SIM llllterial to b111d or unbmd a bendable elongated ti.lb• (''tranlfbrmlne the 
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elutic member from one shape to mother for ;onwpondinsJy bendlns or unbending the distal 

sepem ofthD (elcmpte) tube," (aee claim l(c))). In contrast. the device in the claims of the 

Jervis appllcation u1e11 a non-bendable hollow placmncnt devU.e to bend and unbend a memory 

alloy made of a SIM material ("the hollow placernem dcvtQo ~saina the menioiy alloy 

olemmt ... so that th~ memory alloy element i11 in ita deformed shape" (188 claim 21)). ThBM are 

J diametrically oppoacd c:om:.pts. 

11. To clearly ahow the differcru:es between the ·939 patent and the pmem Jenit 

invention, attached herewith u Exhibit B are m.wiq1 of tho deYtce of the 'W9 p.ient and the 

devige of' the preseat Iem1 invention llhowlng how the mpcctive devices look before and after 

19. In \'iew ofthJs slpifl~ di&rlnco bvtweon the pracnt Jervis invention aad my 

'989 Patc:m. the daimed Jervis invention i.a not obvious over claims 1 and 2 of my '9851 patent 

I fiuther dNare that all etatemcnts made herein of my owa knowledge are true. wi that 

all &We:mentl made on information and bclief ar.: believed to be tNe, and further that thilse 

statamenta were made with the knowledge that wil1iW f415C statements and the like ao made are 

puoiahable by fine or lmpriaonment. or both. Wider the proviaions of 18 U.S.C. §1001, and that 

such willful f'alae 11.11temem1 may jeopardize the validity of this application and lllY pateD1 or 

patem1 reBUlrina thercftvm. 

- ----·---_::-· ---- ·:-····:--·.·--~ -····· 
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CAR:EER SUMMARY: 

LEE M. MJi:>DL~, PhD· 
16 Coalmine View 

Portola Valley. CA 94028 
(415) 851-0535 

• Strong en:trep:reneurlal experience In startup companieS and within large corporations. 
• Over twenty-five years experience creating and directing product development leadiJ1g to 

D1N1f hundreds of millions of dollars of highly profitable new business. 
• Su.ccessful market ~tio~ 1ea4ing to new applications for proprietaly technologies, thus· 

definirlg new business opportunities. . · 
• Broad <2ft!f!!I' in a -._vide range of products and technologies. cliJ'ecttrlg manufacturing, 

marketiftg, w development. . · ·. 

PROFESSIONAL HISTORY: 

1991 - present V'J.Ce Preslden., P:roduct Development, Hospital Business GroU., (1995 - present) 
Nelkor Puritai) Bennett lnmrporated.. Pleasanton. CA 

• Currendy directing the product development for the $500-milllon Hospital Business Group· 
including sensors, monitors, ventilatois, and OEM products (200 people at four sites) 

• Led the integration team that merged the $100-mllllon Bennett Division into Hospital~ 
Group, illduding R&D, ~ketlng, and manufacturing. Wu reSponsibJe for site and 
personnel consolidation dtdsions and ~tional sttucture rec:ommeridations. 

• Dlrected the integration of lnfrasonks, Inc., a $25-million ventilator company, into the 
HDsptal Group. · 

• Set new, aggre.ive tbne-to-marlcet, schedule ad.hereru. and COGS targets for all 
Hospital development projeds. while reducing direct R&~ expenses from 61' to 4'11. 

Vite President and General Manager, Sensois ~ncl Monitoring Systems Olvision (1994· - 1995) 

• Managed product development and manufadurlng for the $2.so-million patient 
monitoring and accessories division. · · 

• Focused ~executive interest in manufacturing strategy including disaster recovery 
plaftS, inventory amtrol, and pe.rformlw:e metrics. 

• Strengthened interadion between manufac.turlng and develop:nent to ensure that both 
rapid time-to--marlcet and manufacturability goals were met. 

Senior Tedmical D.b:ector, Sensor and OEM Division (1991 - 1~) 

• Created product develoPment strategy for new divisiol\. Redirected the existing sensor 
developmc:nt team to focus on a few ptojeds of significant impaet to business. 

• Ojt~ the performance upgrade of the major sensor product line ($150 milliorl business), 
while introdudng four new pnxtucts.· 

• Established ~ researcl\ group to develop new optoelectmnic-l>ased sensors 81\d Abet-optic 
based products.. . . 

• Was responsable fQr OEM elecUvnic: module product d.ewlopment including hardware and 
so~ development 

• ~a technical team of 40 engineers. ~and tec:hnidans In electronic 
hardware, software, optoel~nics, ~ design, and chemistry. 

Etrtl 131T A 
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19&5-1991 

19~-1985 

1976-1983 

. ' 
Gcacral Manager_ Medkal Ventwa (1989 • 1991)· 
Raydlem Corporation, Menlo Park, CA 

• PeJfoimed an irMfepth analysis of the mediCa1 device markets. Identified Raychem 
technologies that could impact tteads in these market&- · 

• Created the business plan for entry into the smglcal instrument market. For cash flow· 
reasons, Raychem licensed the technology and patents to a major medical ccmpany. 

• Disdosecl twenty-folD" inventions using Raychem technologies. Awarded sevm 
patents. Additional patent applications were filed. · 

.• Directed an engineering team to design and construct prototypes m aniJnal and clinical 
trials. · · 

Dinctor of Tedinologles, Corporate Technology ~vision (1985.-1989) 

• ~the departments pezfmuling materials research and. product development in: 
three key Raychem tedmo~ conductive polymers, elecb0&dc ceramics, and: 
optical materials.. · 

• Performed technical assessment of technologies and pojects of potential acquisition 
candidates. · 

• ·Established and led the optical-fiber program in diiect support of a major, new, internal 
venture. 

. Vice Praidmt,, Re5earch and·. ~pment 
Taliq Corporation, Mountain. View, CA 

• Led a technical.effort which took a·new, liquid-crystal display &om laboratory demo to 
a characterized materials technology with demonstrated reliability and environmental 
stability. 

• Attracted and hired a strong ~ team for this new corporation to pea foam 
hardware and software dewlopment, materials and process deveJopmen~ and 
manulacturing~. Mopaged thcpiototypeman~ · 

• Performed exploratory marketing for light-shutter applications of this technology~ 
. . 

Director of Technologies, Corporate Technology Division (1982-1983), 
Raychem Corpora~ Menlo Park. CA 

• Oim:ted researdland developmestt In the three major tedmologtes of the corporation 
with a~ of 90 ~tbband ~ · 

• Produced~ implemented the strategic plan for mature~ new technologies. 
Strengthened the program by fOcusing n:sources on the most pomising projects: mnductive 
~lymers, electrochemistry,, and elastk:-memory polymerih . 

Tcc:bnic:al Dlredot,Corponte Technology Division U98Cl-1982)-
. . 

• Provided technical leadership and general management to 35 scientists and engineers 
in a major,~ eJec:tronic materials .technology. conductive polymer a>mposites. 
Created a new department to develop in-house capability in am,tp11b!r-aided design. 
~uct/materials mocte~g. and ~ics ~design. 
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,. .. ~,mar.~~ ...... ~·~p'"~' ~~~s·1-r- .. ~c- .. ..--r.~;;q!ffUZi*!····..za .§.3'·n¥ ~ 
~~11--·~.~ ~,,_- ~~~_,: -"'-~'··~c:r:-~.,_,--· ~ -~" ~~ ll:ll: Gm ~I .. ,,~":.~:'"'·'.--· ·c --::c-··· -~.r.:--~~·. -. 

t ' . . -

L1iB M. MIDDLEMAN, PhD, pap 3 . . 

Department Manager, ·PolySwi~.~ mm- 1980) 

• Conceived and reduced~~ a unique dectnmic switch. for ova1oad protection of 
low-voltage circuits,. Was awaided 5 basic US patents on products developed.. 

• Built and dm!ded the.~ PolySwitdl product devaapnent and manufacturint 
\' engineering teani' (15 people). . 

• Worki;ng with marketing 81\d Sil1cs tams, created a business plan and perfonned market 
research leading to the laundUng of a new product division CS400-million sale8, 1991). 

1970-1976'· 

PATENTS AND· 

. . 

Vke Presidmt and Co-founder 
Nuclear SemicondUCIOI', Inc., Mountain View, CA (now a di\.ision of Thenno Instrameuts.) 

. . 

• · Co-founded Nuclear Semiconductor, 1nc.; in 19'10 to develop ultra-high-performance 
semicondllc:tor radiation detectors. Made the key technical contributions. DirecRd the 
technical development. Established research laboratories and manufacturing fadlitieL 

• Directed the su<assful intrOdudion ·of state-of-the-art products incluc:ting X-ray· · 
fluorescence ana1yurs and atteSSories for use in materials analysis (S3-million sales. 1976): 

PUBLICATIONS: Twenty one·.us patents granted; four additional US patent applications and many foreign 
patent applications filed. f'ifteen publications. . 

· EDUCATION: . ~D PhySics, Stanford University, Stanford, California 
Woodrow Wilson Fellow, National Science Foundation Fellow 

BA Physics, Johns Hopkins University, Baltimore. Maryland 
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.J 

' •• • 
LEE M. MIDDLEMAN 

PATENTS: 

US 3,963,922 "X·Ray Fluorescence Device," June 15, 1976 

US 4,238,812 "Circuit Protection Devices Comprising PTC Elements," December 9, 1980 

US 4,276,466 "Heater with Distributed Heater Element." June 30, 1981 

US 4,315,237 "PTC Devices Comprising Oxygen Barrier Layers," February 9, 1982 

US ·4,317,()27 "Circuit Protection Devic:es," February 23, 1982 

US 4,329,726 ''Circuit Protection Devices Comprising PTC Elements," May 11, 1982 

US 4,352,()83 "Circuit Protection Devices," September 28, 1982 

US 4,379,220 "Method of Heating Liquid," April 5, 1983 

US 4,413,301 ''Circuit Protection Devices Comprising PTC Elements," November 1, 1983 

US 4,450,496 "Protection of Certain Electrical Systems by Use of PTC Devices," May 22, 1984 

US 4,475,138 "Circuit Protection Devic:es Comprising PTC Element," October 2, 1984 

US 4,904,850 ''Laminar Electrical Heaters," February 27, 1990 

US 5,()02,563 ''Sutures Utilizing Shape Memory Alloys," March 26, 1991 

US 5,231,989 "Steerable Cannula," August 3, 1993 

US 5,345,937 "Steerable Cannula," September 13, 1994 

US 5,469,845 "Disposable Pulse Oximeter Sensor," November 28, 1995 

US 5,486,183 "Device or Apparatus for Manipulating Matter," January 23, 1996 

US 5,509,923 "Device for Dissecti_ng, Grasping, or Cutting an Object," April 23, 1996 

US 5,601,572 "Device or Apparatus for Manipulating Matter Having an Elastic Ring Oip,"' 
February 11, 1997 

US 5,6.12,746 "Device or Apparatus for Manipulating Matter,"' May 27, 1997 

US 5,67'8,544 "Disposable Pulse Oximeter Sensor," October 21, 1997 _ 

One additional patent aU()wed. Many foreign filings. 

Five new patent applications awaiting exalnination. 
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• 
LEE M. MIDDLEMAN 

PUBLICATIONS: 

"Electron-Induced Fission in U-238, Bi-209 and Ta-181", HR. Bowman, et al, 
The Ph)rsical Review. 168, 4, pp. 1396-1398 (1968). 

"Electron and Bremsstrahlung Induced Fission of Heavy and Medium Heavy 
Nuclei", LG. Moretto, et al, The Physical Review. 179. 4, pp. 1176-1187 (1969). 

"Linearity and Resolution of Semiconductor Radiation Detectors", H. R. Zulliger, 
D. W. Aitken, and L. M. Middleman, IEEE Trans. Nud. Sci .• N>16. 47 (1969). 

"Measurement of Cross Section for X-Ray Production by High-Energy Electrons", 
L. M. Middleman, R. L. Ford, and R. Hofstadter, The Physical Review, 2, 4, pp. 1429-
14443 (1970). 

''Properties of Ion-hnplanted Silicon Detectors", H.R. Zulliger, w. E. Drummond 
and L. M. Middleman,. IEEE Trans. Nucl. Sci., NS-19, 3 (1972). 

'Trace Element Analysis in Specimens Using an Energy Dispersive Spectrometer 
Mounted on a Scanning Electron Microscope", L. M. Middleman and J. D. Geller, 
Scanning Electron Microscope/1976. O. Johari (ed) (1976). 

"Conductive Polymer Composites and Their Application in Current Control 
Devices", L. M. Middleman, invited paper, XII Colloque National,.Groupe Francais 
des Polymeres, November 22-24, 1982, Monpelier, France. 

"Electron Transport Processes in Conductive-Filled Polymers", R. D. Sherman, 
L M. Middleman, and S. M. Jacobs, Polymer Engineering and Science. 23, No. 1, pp. 
36-43 (198.3). . 

"Static Fatigue of Optical Fibers in Bending", D. Roberts, E. Cuellar, 
L M. Middleman, and J. Zucker, SPIE Symposium on Optoelectronics and Fiber 
Optics Applications in Science and Engineering, Cambridge, Massachusetts, 
September 21-26, 1986. 

Effect of Buffer Coating on Static Fatigue of Optical Fibers in Bending", E. Cuellar, 
D. Roberts, and L M .. Middleman, Optical Fiber Communication/International 
Optics and Optical Fiber Communication Conference (0FC/IOCX:'87), Reno, 
Nevada, January 19-22, 1987. 

1 
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.. •• 
PUBLICATIONS (oont'd): 

''Static Fatigue Lifetime of Optical Fibers in Bending", E. Cuellar, D. Roberts, and 
L M. Middleman, Annual Military Fiber Optics and .Communications Conference, 
Washington, D.C., March 16-19, 1987. 

"Bimodal Flaw Distrlbution in Optical Fiber and its Effect on Static Fatigue", 
D. Roberts, E. Cuellar, L M. Middleman, D. Nelson, and J. Ritter, Annual Meeting 

of the American Ceramic Society, Pittsburgh, PA, April 26-30, 1987. 

"Static Fatigue of Optical Fibei's in Bending.II Effect of Humidity and Proof Stress of 
Static Fatigue Lifetimes", D. Roberts, E. Cuellar, and L. M. Middleman, SPIE 
Symposium on Fiber Optics and Integrated Optoelectronics (SPIE's 0-E/Fibers "87), 
San Diego, CA., August 16-21, 1987. 

"Improvements in Optical Fiber Reliability via High Fatigue Resistant 
Composition", S. T. Gulati, J. D. Helfinstine, and G. S. 'Glaesemann (Coming Glass 
Works) and D. R. Roberts, E. Cuellar, and L M. Middleman, SPIE Symposium on 
Fiber Optics and Integrated Optoelectronics (SPIE's 0-E/Fibers), San Diego, CA., 
August 16-21, 1987. 

·"Design Requirements for Optical Fiber in Bending", D. R. Roberts, E. Cueller, and 
L. Middleman, SPIE Proceedings of Fiber Optics Reliability: Benign and Adverse 
Environments m, Boston, MA., September S..7, 1989. 

2 
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'• • • 
DEVICE IN MIDDJ ,QIAN PAJENT NUMUB ,,231,989 
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o' P ~. 
co· 

~ 1 &d ~ PATENT 

~~ #: 9438-1 
~rnJ · ~oc 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE .:p~ l J 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3301 

TRANSMITTAL LETTER 

BOX AF 
. Assistant Commissioner for Patents 
Washington, D. C. 20231 

Dear Sir: 

Transmitted herewith are the following documents: 

RECEiVEf15 
MAR 3 1 1998 

GROUP3200 

(1) an Amendment in response to the Office Action, Paper No. 11, mailed September 18, 

1997; 

(2) a Declaration ofDr. Lee Middleman under 37 C.F.R. §1.132; 

(3) a Petition for a Three (3) Month Extension of Time to respond to the Office Action, 

pursuant to 37 C.F.R. §I.136(a), extending the period for response from December 18, 1997 to 

March 18, 1998; 

( 4) a petition fee in the amount of $950.00, check number 8530, to cover the Petition for 

a Three-Month Extension of Time; 

(5) a Conditional Notice of Appeal; 

·.~'':"/"''Ii} T1.l!Ll:.1Al'I 00000027 00483291 
~j1 ~~_t11' · ~50.00 OP 
..-1 :~:.·~~ 310.00 OP 
~~ . C:l~St 

J:\Medtronic, Ine\9438-1 \TrxLet. wpd 1 
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PATENT 
9438-1 

(6) a fee to cover the Conditional Notice of Appeal in the amount of$310.00, check 

number 8532; 

(7) an Associate Power of Attorney; 

(8) a Certificate of Express Mailing; and, 

(9) a return receipt postcard. 

The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090. 

Date: _/Vl-"-'"cv'--'-'=1c.,c.:;.ki_.__· _._I .;;;._f_,. 1998 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Mcdtronic, lnc\9438-1\Tnd.et.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: __,__,fµ-=-=a/Uln_-...:.-_{3_, ~---"'---

2 

Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL mailing label no. EM262828897US 
Date of Deposit March 18, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

Sandra Spencer 

.. 
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., 
~ 

PATENT I 

I i~tCf'1 ~ 
IN THE UNITED STA TES PA TENT AND TRADEMARK OFFICE '-\ 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES INCORPORATING 
S™ ALLOY ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3301 

CONDITIONAL 'NOTICE OF APPEAL 

BOX AF 
Assistant Commissioner for Patents 

·Washington, D. C. 20231 

Sir: 

-jf ff 

Applicant conditionally appeals to the Board orPatent Appeals and Interferences to the Board 

of Patent Appeals and Interferences from the final rejection set forth in the Office Action, Paper 

Number 11, mailed September 18, 1997. 

This Appeal should be entered only if the accompanying Response does not place the subject 

application in condition for allowance. 

J:\Medttonic:, htc\9438-1 \NoticeAppcal.wpd 1 

I 
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• 
PATENT 

9438-1 

Enclosed is the required $310.00 (large entity) fee, check number 8532, for filing this Notice 

of Appeal. The Commissioner is hereby authorized to charge payment of any additional fees 

associated with this communication or credit any overpayment to Deposit Account No. 19-2090. 

This Notice is submitted in triplicate. 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Medlronie, !ne\9438-1\NoticeAppeal.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: I~ 2. PJJ:/o;Jza 
Kariri E. Peterka 
Reg. No. 35,976 

2 

EXPRESS MAIL mailing label no. EM262828897US 
Date of Deposit March 18, 1998 
I hereby certify that this paper is being dejiosited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant :z::-z::;c 20231 

Sandra Spencer 
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_ _., 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

' • 

Examiner: Justine Yu 

Group Art Unit: 3301 

ASSOCIATE POWER OF ATTORNEY 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

PATENT ~ 
9438-1 

# t~ 

jf/3 

Please recognize Karin E. Peterka, Reg. No. 35,976, of Sheldon & Mak, 225 South Lake 

Avenue, 9th Floor, Pasadena, California 91101, as associate attorney with power to inspect and copy 

the record of the above-identified application and to make corrections and additions thereto. 

Please continue to address all communications to: Sheldon & Mak, 225 South Lake A venue, 

9th Floor, Pasadena, California 91101-3021, ATTN: Jeffrey G. Sheldon. Please direct all telephone 

calls to Jeffrey G. Sheldon at (626) 796-4000. 

Date: February 13, 1998 By: ~#A., 
Jef eyG.Sheldon ..... 
Reg. No. 25,953 

Z:\Karin\Medtron\9438-1\AssPoa.wpd 1 
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, 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING sm ALLOY 
ELEMENTS 

.. 

Examiner: Justine Yu 

Group Art Unit: 3301 

PETITION FOR THREE-MONTH EXTENSION OF T™E 
UNDER 37 C.F.R. §1.136(a) 

BOX AF 
Assistant Commissioner for Patents 

- Washington, D. C. 20231 

Sir: 

PATENT 
9438-1 

Applicant hereby petitions, pursuant to 37 C.F.R. § 1.136(a), for a three (3) month extension 

of time to respond to the Office Action, Paper No. 11, mailed September 18, 1997. The period for 

response was previously set to elapse December 18, 1997, and is accordingly hereby extended to 

March 18, 1998, which is still within the six-month statutory period for response. 

Applicants' Response to the Office Action mailed Septem~er 18, 1997, is submitted herewith. 

Also submitted is the petition fee in the amount of$950.00, check number 8530, to cover this 

Petition for a Three-Month Extension of Time. The entity is a large entity. 

J:\Medtronic, Inc\9438-1 \PetExtTime. wpd I 
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PATENT 
9438-1 

The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090. 

Date: ---=j\1_af)_d\ __ r_~ _ _, 1998 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Medtronic, Jnc\9438~1\PetExtTime.wpd 

Respectfully submitted, 

. SHELDON & MAK 

By:---...:........~=-=:::........:· c..._E_. -'--p~-"-----
Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL mailing label no. EM262828897US 
· Date ofDepOsit March 18, 1998 

2 

I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

J~~ 
f 
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-. 

UNITED~TES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 

Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, D.C. 20231 

SERIAL NUMBER RLlllG DATE FIRST NAMED APPUCANT ATTORNEY DOCKET NO. 

08/483,291 OE./07 /95 .JERVIS 

r QM41/0423 
EXAMINER 

JEFFREY G SHELDON 
SHELDON & MAK 

YU, . .T 
ART UNIT I PAPER NUMBER 

225 SOUTH LAl<E AVENUE SUITE "00 
PASADENA CA 91101 3733 ;t,• 

L _J DA TE MAILED: 

Below i• • communication trom lhfl EXAlllllER in charg• of thJ• application 

COllll/SS/ONER OF PATENTS AND TRADEllARKS 

ADVISORY ACTION 

0 THE PERIOD FOR RESPONSE: 

D is extended to run ____ from lhe date of the Final Rejection 

D continues to run ---- from the date of the Final Rejection 

D expires three months from the date of the final rejection or as of the mailing date of this Advisory Action. whichever is later. In no 
event however. will the stetut~ry period for response expire later than six months from the date of the final rejection. 

Any extension ol time must be obtained by filing e petition under 37 CFR 1. 136(a), the proposed response and the appropriate 
fee. The date on which the response, the petition, end the fee ·have been filed is the date of the response end also the date for the 
purpo s of determining the period of extension and the corresponding amount of the fee. Any extension tee pursuant to 37 CFR 

II be calculated from the date that the shortened statutory period tor response expires as set forth above. 

D Applicant's response to the final re1ection, filed _____ . has been considered with the following affect. but ii is not deemed to 
place the application in condition tor allowance: 

1. D The proposed amendments to the claim and/or specification will not be entered and the final rejection stands beeeuse: 

a. D There is no convincing showing unde1 37 CFR 1. 116(b) why the proposed amendment is necessary end wes not earlier 
presented. 

b. D They raise new issues that would require further consideration and/or search. (See Note). 

c. D They raise the issue of new matter. (See Note). 

d. D They are not deemed to place the application in bet1er form tor appeal by materially reducing or simplifying the issues tor 
appeal. ' 

e. D They present additional claims without cancelling a corresponding number of finally rejected claims. 

NOTE: 

2. D New1y proposed or amended claims ____ would be allowed it submitted in e separately filed amendment cancelling the 

no~able claims. + e-::· 
3 . .Et"LJpon the filing ot an appeal'"9_1111! _____ Piim-•l!!!!!!!trlll"""""!ll"!l~lll!!l---·toe status of the claims in this 

application would be as follo·NS: 

Allowed daims: 

Claims objected to:-~----~~~~,,-..,,..-------
Claimsrejected: 2-1

1 
2 3

1 
""4!( Z . .I -Y'6 

However: 

a. D The rejection of claims ____ on references is deemed to be ~vercome by applicant's response. 

b. D T rejection of claims on non·reference grounds only Is deemed to be overcome by applicant's response. 

4. The affidavit. exhibit or request for reconsideration has been constdered but does not overcome the rejection. 

5. D The affidavit or exhibit will not be considered because applicant has not shown good and suttident reasons why it was not earlier 
presented. 

' . D Theproposeddra~ngcorrect~ D ~ D hasnot!*'napprovedbyt~eenmlner~ J~ CO_ 

~her7'.L.J~ ~ ~-·,., ~ ~~ ,- ::·_ ~)'-Ip. _se.,~ ~ . 
~fo!/~db-4~~.7~3)
dd~~IJ~ µ~~~, 

~ 
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In reap.plication of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
IN CORPORA TING SIM ALLOY 
ELEMENTS 

PATENT 

Examiner: Justine Yu 

Group Art Unit: 3733 

AMENDMENT AFfER FINAL 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

RECEu'VED · 
JUI~ L 3 \998 

GROUP 3200 

This Amendment after the final rejection is submitted concurrently with Applicant's Appeal 

Brief for the above-identified patent application. ~pliccµit respectfully requests that the following 

amendments to the claims be entered: 

· IN THE CLAIMS: ./ 
Please cancel clai/9 and 43, without prejudice. 

In claim 42, aftythe word "claims," please delete the number "21." 

J:\Medtronic, Inc\9438-l\AmdtAflerFinal-061898.wpd 
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REMARKS 

PATENT 
Attorney Docket Number 9438-1 

Applicant submits this Amendment after the final rejection of the claims to cancel dependent 

claims 39 and 43, and to amend dependent claim 42 to delete the dependency from claim 21. Upon 

a further review of the claims appealed from the final rejection, Applicant noted that claim 39 

depended from a cancelled claim 11, and claim 43 depended from claim 39. Thus, Applicant wishes 

to delete dependent claims 39 and 43 from the application and withdraw the appeal with respect to 

dependent claims.39 and 43. Further, Applicant noted that dependent claim42 incorrectly depended 

from claim 21 and wishes to amend claim 42 to delete the dependency from claim 21. No new matter 

has been added with these amendments to the claims. Applicant respectfully requests the entry of 

these claim amendments by the Examiner. 

The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090. 

June 18 1998 
Date 

225 South Lake A venue 
9th Floor 
Pasadena, California 91101 
Phone: ( 626) 796-4000 
Facsimile: (626) 795-6321 

J:IM~ Inc\9438-1\AmdtAfterFinal-061898.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: H~G,~ 
Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL, malling label no. EL057219663US 
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This appeal is taken from the final rejection of September 18, 1997, of claims 21, 23, and 25-

46. The claims on appeal are presented in Appendix A attached hereto. 

Remarkably, many of the appealed claims are narrower than claims in patents already issued 

by different Examiners in substantially the same art. It is apparent that this particular Examiner has 

a standard of patentability different than that mandated by 35 U.S.C. §103 and followed by other 

Examiners in the U.S. Patent and Trademark Office. 

The application on appeal is a continuation of Application Serial No. 07/956,653, filed on 

October 2, 1992, now U.S. Patent No. 5,597,378 (attached hereto in Appendix B), which is a 

divisional of Application Serial No. 07/682,243, filed on April 9, 1991, now U.S. Patent No. 

5, 190,546 (attached hereto in Appendix B), which is a divisional of Application Serial No. 

07/252,019, filed on September 27, 1988, now U.S. Patent No. 5,067,957 (attached hereto in 

Appendix B), which is a continuation of Application Serial No. 07 /177,817, filed on March 30, 1988, 

now abandoned, which is a continuation of Application Serial No. 07/047,824, filed on May 8, 1987, 

now abandoned, which is a continuation of Application Serial No. 06/865, 703, filed on May 21, 1986, 

now U.S. Patent No. 4,665,906 (attached hereto in Appendix B), which is a continuation of . 

Application Serial No. 06/541,852, filed on October 14, 1983, now abandoned. 

Applicant respectfully requests that the Board reverse the Examiner's rejection of the claims 

on appeal for the following reasons: 

1. The Examiner erred in rejecting the s;laims on appeal under 35 U.S.C. §103(a), 

because the Examiner failed to establish a prima facie case of obviousness, 

misevaluated the references cited against Applicant's claimed invention, and did not 
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give proper weight to the expert declaration ofDr. Lee Middleman (attached hereto 

in Appendix C) . 1 

2. The Examiner erred in rejecting claims 21 and 23 for obviousness·type double 

patenting over claims 1 and 2 of U.S. Patent No. 5,231,989 to Middleman et al., 

because the device claimed in the U.S. Patent No. 5,231,989 patent covers a very 

different invention than the device of Applicant's claims 21 and 23, and because 

claims 1 and 2 ofU.S. Patent No. 5,231,989 were previously found to be nonobvious 

by the U.S. Patent Office over the earlier U.S. Patent No. 4,665,906 to Jervis 

(attached hereto in Appendix B). U.S. Patent No. 4,665,906 is the grandparent case 

of the present application and has essentially the same disclosure as the disclosure of 

the present application: 

3. The Examiner erred in rejecting claims 21 and 23 under 3 5 U.S. C. § 102( e ), or in the 

alternative, under 35 U.S.C. § 103(a), over U.S. Patent No. 5,231,989 to Middleman 

et al,. because U.S. Patent No. 5,231,989 does not qualify as prior art under 35 

U.S.C. § 102(e), and because the device claimed in U.S. Patent No. 5,231,989 covers 

a very different invention than the device of Applicant's claims 21 and 23. 

1 Dr. Lee Middleman is an expert in material use and selection of materials for medical 
devices, and is the inventor of U.S. Patent No. 5,231,989, issued on Augiist 3, 1993, entitled 
"Steerable Cannula," which was cited as prior art in the final office action ofDecember 18, 1998. 

J:\Medtronic, lnc\9438-l IFinalAppealBric:f-061898.wpd 2 
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II. THE REAL PARTY IN INTEREST 

This application was assigned to Medtronic, Inc., by an assignment dated October 4, 1996, 

and recorded in the United States Patent and Trademark Office at Reel/Frame 8907/0388. 

ID. RELATED APPEALS AND INTERFERENCES 

To the Applicant's and undersigned's knowledge, there are no related appeals or interferences 

which will directly affect or be directly affected by or have a bearing on the Board's decision in the 

pending appeal. 

IV. STATUS OF CLAIMS 

This appeal is taken from the final rejection of September 18, 1997, finally rejecting pending 

claims 21, 23, and 25-46. Applicant withdraws the appeal with respect to dependent claims 39 and 

43, and concurrent with the filing of this appeal brief, Applicant submits an amendment subsequent 

to the final rejection which cancels dependent claims 39 and 43, without prejudice, and which amends 

dependent claim 42. Applicant wishes to cancel claims 39 and 43 because claim 39 inadvertently 

depends from cancelled claim 11, and claim 43 depends from claim 39. Applicant wishes to amend 

dependent claim 4 2 to delete the incorrect dependency from claim 21. No new matter has been added 

with these amendments to the claims. Claims 1-20, 22, and 24 were previously cancelled, without 

prejudice'. The claims on appeal are presented in Appendix A attached hereto. 
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Claims 21, 23, and 25-46 were finally rejected in the office action dated September 18, 1997. 

A response to the final office action and conditional notice of appeal were submitted to the United 

States Patent Office on March 18, 1998. This response to the final office action included the 

Declaration ofDr. Lee Middleman (attached hereto in Appendix C). The advisory action dated April 

23, 1998, stated that the final rejection remained applicable. All amendments filed.prior to the final 

rejection have been entered by the Examiner. 

Concurrent with the filing of this appeal brief, Applicant submits an amendment subseq_uent 

to the final rejection, which cancels dependent claims 39 and 43, without prejudice, and amends 

dependent claim 42 in this application for the reasons discussed above. This amendment after final 

rejection submitted herewith has not yet been acted upon by the Examiner. 

VI. SUMMARY OF THE INVENTION 

A. Problems With The Prior Art 

Prior to the present invention, shape memory alloys had been known to be used in medical , 

devices. However, the use of shape memory alloys in medical applications presented significant 

problems which greatly limited the use 

1. Difficult To Control Transformation Temperature 

It is difficult to control the transformation temperatures of shape memory alloys with accuracy 

as they are usually extremely composition-sensitive (see specification, pg. 4, lines 22-24). For 

example, tubular stent grafts are typically deployed remotely into the body via a catheter. However, 

J:\Medtronic, lnc\9438-l IFinaJAppealBrief-061898.wpd 4 
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the stent graft tends to take on the temperature of t~e body during the procedure as the physician 

maneuvers the device into the correct position for deployment. The difficulty of controlling the 

transformation temperature accurately for the shape memory alloy material in this procedure is 

evident. It has proved necessary to cool the stent during insertion into the body and to heat the stent 

after insertion, and these steps add complexity to an already complex procedure (see generally, 

specification, pg. 17, lines 24-28). 

2. Large Hysteresis Hinders Reversibility Of Shape 

In many known shape memory alloys there is a large hysteresis as the alloy is transformed 

between austenitic and martensitic states, so that reversing of the state of a shape memory alloy 

element may require a temperature change of several tens of degrees Celsius (see specification, pg. 

4, line 28 to pg. 5, line 4). 

3. Temperature Change Is Required To Effect A Change In Shape 

Known shape memory alloys require a temperature change to effect a change in shape, and 

such temperature change is typically achieved by relying on body heat alone or by using external 

heating sources to heat the shape memory alloy. Not only is it inconvenient to have to engage in any 

temperature manipulation, but human tissue cannot be heated or cooled beyond certain relatively 

narrow limits (approximately 0 degrees Celsius to 60 degrees Celsius for short periods) without 

suffering temporary or permanent damage (see specification, pg. 5, lines 4-11 ), Moreover, as stated 

by Dr. Middleman (Appendix C), if a doctor relies solely on body heat to heat a shape memory alloy, 
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this slows up the surgical procedure. 2 It is well known to one skilled in the art that the longer a 

patient is on the operating table, the greater the chance of complications that may result from an 

operation. In addition, if a doctor relies upon an external heating source, such as electric heating, to 

heat a shape memory alloy, there is the potential for electrical shock or an electric bum to a patient 

(see Footnote 2, and Middleman Deel., ~14). 

4. Treatment Process Required To Exhibit Properties Of SIM Material 

In order for certain known shape memory alloys, such as the nitinol disclosed in the Seader 

reference cited by the Examiner, to exhibit properties of a stress-induced martensite (SIM) material, 

such shape memory alloys must undergo an extensive, time consuming, and expensive treatment 

process.3 Moreover, for a shape memory alloy, such as nitinol, to be effective in a medical device, 

2 
" ••• for the Balko device, a doctor has to rely on heating the nitinol for it to work. If the 

doctor relies solely on body heating, this slows up the surgical procedure. Needless to say, 
anything that slows up a medical procedure is undesirable in that the chance for infection and the 
chance for adverse patient reactions increase as the length of a medical procedure increases. Also, 
a device that relies on body heating to change shape exhibits inconsistent performance because of. 
the dependence on heating by the body, which rate of heating can differ from patient-to-patient 
and from operating room to operating room. I know from personal experience with sutures made 
of SMA materials that inconsistent heating made the sutures difficult to use in an operating room. 
If the doctor has to rely on heating the nitinol by means of an external heating source, an 
additional step is added to the procedure and the possibility of overheating and injury is increased. 
If electric heating is used, there is a potential for electrical shock or an electric burn to the 
patient." Middleman Deel.. '114. · 

3 
" .•. Although nitinol can exhibit the properties of an SIM material, it can do so only if it 

undergoes a treatment process to make it exhibit the properties of an SIM material. This process 
requires an extensive, time consuming, and expensive procedure ... " Middleman Deel.. ~11. 

J:\Medtronic, lnc\9438-1 \FinalAppealBricf-061898. wpd 6 
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the SIM behavior must be exhibited at a temperature whi~h a mammalian body can tolerate, which 

is typically about 35 degrees Celsius to 40 degrees Celsius.4 

B. The Present Invention 

Applicant's basic invention is to use a special class of materials in medical devices so that a 

change in shape is realized without a change in temperature being require.d. In particular, the medical 

device of Applicant's invention comprises a shape memory element made of a stress induced 

. martensite (SIM) material that is held in a deformed configuration by a restraint (see specification, 

pg. 5, lines 25-31). Removal of the restraint results in the shape memory alloy element changing 

shape towards its non:-deformed configuration. The shape memory alloy of the present inverition has 

the ability to return to its original shape after substantial deformation and does not require the 

delicacy of alloying control and/or the temperature control of placement or removal needed by prior 

art shape memory alloy devices (see specification, pg: 5, lines 13-17). 

For this basic invention, Applicant has already been awarded the following four U.S. patents 

(attached herewith in Appendix B), which contain various claims broader than the claims presented 

in this appeal: 

4 
" ... Nitinol can be treated to exhibit SIM properties in selected temperature ranges as low 

a$ 0 degrees Celsius or as high as 60 degrees Celsius. For the nitinol to be effective in a medical 
device, the SIM behavior must be exhibited at temperatures which a mammalian body can tolerate 
(typically 35 degrees Celsius to 40 degrees Celsius) ... " Middleman Deel.. ~12. 
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1. U.S. Patent No. 5.597.378 - Claims 1 and 10 are broader than the claims on appeal. s 

The claims on appeal are the result of a species election requirement in the parent application, and 

in particular, claims 26, 27, 28, 29, 30, 31, and 32, on appeal, correspond to and are generally 

narrower versions of claims 1, 2, 3, 7, 8, 9, and 10, respectively, that were allowed in U.S. Patent No. 

5, 597,378. 

5 1. A medical device which comprises: 
(a) an element for use within a human body or in such proximity to a human body that the 

device is substantially at human body temperature, the element comprising a shape memory alloy 
which displays a stress-induced martensite behavior at body temperature; and 

(b) a restraint holding the shape memory alloy element in a deformed configuration at a 
temperature less than the body temperature of the human for positioning the shape memory alloy 
element within or in proximity to the human body in its deformed configuration, the deformation 
occurring through the formation of stress-induced martensite; 

wherein the shape memory alloy element is sufficiently deformed that when the shape 
memory alloy element is at human body temperature removal of the restraint from the shape 
memory alloy element, without change in temperature of the device, releases at least a portion of 
the shape memory alloy element from its deformed configuration. 

10. A medical device for treatment of a mammalian body, the device comprising: 
(a) a memory alloy element formed at least partly from a pseudoelastic shape-memory 

alloy, the alloy displaying reversible stress-induced martensite at about human temperature such 
that it has a stress-induced martensitic state and an austenitic state, the memory alloy element 
having (i) a deformed shape when the alloy is in its stress-induced martensitic state and (ii) a 
different unstressed shape; and 

(b) a hollow restraining member with the memory alloy element being within the 
restraining member, the restraining member engaging and stressing the memory alloy element at a 
temperature less than the body temperature of the human and greater than the As of the alloy for 
positioning the memory alloy element within· or in proximity to the mammalian body while the 
memory alloy element is in its deformed shape; 

wherein the restraining member and the memory alloy element are movable relative to 
each other to transform at least a portion of the alloy from its stress-induced martensitic state at a 
temperature greater than the As of the alloy so that the memory alloy element transforms from its 
deformed shape toward its unstressed shape, and wherein the alloy is selected so that the 
transformation can occur without any ·change in temperature of the restraining member or the 
memory alloy element. 
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2. U.S. Patent No. 5.190.546 - Claim 27 is broader than the claims on appeal.6 

3. U.S. Patent No. 5.067.957 - Claim 1 is broader than the claims on appeal. 7 

4. U.S. Patent No. 4.665.906.- Claim 1 is broader than the claims on appeal.8 

6 27. A method for removing from a mammalian body a medical device comprising a 
memory alloy element at least partly formed from a pseudoelastic shape memory alloy, the alloy 
displaying reversible stress-induced martensite at about body temperature such that it has a stress
induced martensitic state and an austenitic state, the device having (i) a removable shape when the 
alloy is in its stress-induced martensitic state and (ii) a different non-removable shape when the 
alloy is in its austenitic state, the device being positioned in a mammalian body and being in its 
non-removable shape, the method comprising the steps of: 

(a) stressing the device so that the alloy transforms toward its stress-induced martensitic 
state and the device transforms to its removable shape, without changing the temperature of the 
device; and, 

(b) withdrawing th,e transformed device from the mammalian body. 

7 1. A method of medical treatment of a mammal which comprises the steps of: 
(a) providing a device comprising an element which comprises a shape memory alloy 

which displays stress induced martensite behavior at body temperature of the mammal, the 
element being restrained in a deformed configuration, the restraining means stressing the element 
thereby inducing stress induced martensite in the alloy; 

(b) positioning the device so that the shape memory alloy element is within a mammalian 
body or in such proximity to a mammalian body that the element and the restraining means are 
substantially at body temperature; and, 

( c) at least partially removing the restraining means from the element thereby transforming 
the element from the deformed configuration, the transformation occurring with the element and 
the restraining means being substantially at body temperature. 

8 1. A method of installing a pseudoelastic shape-memory alloy medical device within a 
mammalian body, or in such proximity to a mammalian body that the device is substantially at 
body temperature wherein the pseudoelastic shape-memory alloy medical device displays 
reversible stress-induced martensite at body temperature, the method comprising: 

deforming the medical device into a deformed shape different from a final shape, said 
deforming occurring by the formation of stress-induced martensite; 

means; 
restraining the deformed shape of the medical device by the application of a restraining 

positioning the medical device and restraining means within, or in proximity to, the body; 
removing the restraining means; 
isothermally transforming the device from the deformed shape into the final shape. 
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In addition, the primary reference, U.S. Patent No. 4,512,338 to Balko et al., as cited by the 

Examiner in the present application, was previously considered by the U.S. Patent Office in the first 

three patents listed above. 

In addition, although the secondary reference of Seader, as cited by the Examiner in the 

present application, was not actually previously considered by the U.S. Patent Office in the above-

listed patents, equivalent references teaching that nitinol has superelastic behavior were considered 

by the U.S. Patent Office in the above-listed patents. For example, the reference, Suzuki, Yuchi, 

"Shape Memory and Super-Elasticity Effects in Ni-Ti Alloys," (Translation provided), Kirk-Othmer, 

Encyclopedia of Chemical Technology, 3ro Ed., vol. 20, pp. 7-26-7-36, was previously considered 

· . by the U.S. Patent Office in U.S. Patent Nos. 5,597,378 and 5, 190,546. In addition, the following 

references were previously considered by the U.S. Patent Office in the first three patents listed above: 

Buehler, et al., "55-Nitinol Unique Wire AlloyWithAMemory," Wire Journal, June 1963, pp.41-49; 

U.S. Patent No. 4,509,517 to Zibelin, entitled "Kidney Stone Instrument," disclosing the use of 

Nitinol; and, U.S. Patent No.4,505, 767 to Quin, entitled "Nickel/Titanium/Vanadium Shape Memory 

Alloy," disclosing nickel/titanium alloys having stress-induced martensite. 

The present invention is directed to the species useful as stents. In this species, the restraint 

is a hollow placement device, and the memory alloy element that is to be placed in a mammalian body 

is within the placement device. A guide wire is provided so that the memory alloy element can be 

extruded from the placement device into a desired location. The alloy is selected so that the memory 

alloy element changes shape without any change in temperature of the placement device or the 

memory alloy element. 
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The invention, as recited in claim 32, is best understood with regard to Figure 7 below. 

Figure 7 shows a hollow placement device 102, a shape memory alloy element 103, and a guide wire 

104. The element 103 is in the form of a coil stent for placement in a blood vessel or the like. By 

use of the guide wire I 04, the stent I 03 can be extruded from the hollow placement device I 02 into 

a blood vessel at a desired location, and then it can expand in size. 

\0 ;lo. 

Fig 7. 
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C. The Present Invention Solves The Problems Of The Prior Art 

Applicant's medical device incorporating SIM alloy elements solves the problems associated 

with the prior art and provides significant advantages over the prior art. 

1. No Temperature Change Is Required To Effect A Change In Shape 

Applicant's invention is a significant improvement over the prior art. A doctor or user of the 

medical device of Applicant's invention can insert the device into a mammalian body, and the memory 

alloy element transforms from its deformed shape to its unstressed shape by itself without requiring 

a change in'temperature of the placement device or the memory alloy element. In Applicant's 

invention, if a stent made from a material which exhibits stress-induced martensite properties· at body 

temperature is delivered from a catheter, then the need for temperature control is avoided (see 

generally, specification, pg. 18, lines 1-3). The stent remains pseudoelastically deformed when in the 

catheter but re-forms spontaneously when it is released from the catheter. Accurate placement of 

the stent is then readily obtainable, since there is no urgency to avoid premature heating and 

deployment of the device, as might be required with a conventional shape memory effect element (see 

generally, specification, pg. 18, lines 4-8). 

Because Applicant's invention requires no temperature change to effect a change in shape of 

the shape memory alloy, the problems with transformation temperature and hysteresis are avoided. 

In addition, none of the disadvantages associated with heating the shape memory alloy with body 

heat alone or with external heating sources exist with the present invention. Rather, the simplicity 

of the present invention, where the device attains its desired configuration without the requirement 

of any external heating or cooling, provides predictability, dependability, and ease of use. 
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2. No Treatment Process Is Required To Exhibit Properties Of SIM Material 

The memory alloy element of Applicant's invention is formed at least partly from 

pseudoelastic shape memory alloy that displays reversible stress-induced martensite at about body 

temperature. Unlike the prior art, and specifically the Seader reference, Applicant's memory alloy 

element does not require a treatment process to make it exhibit the properties of an SIM material. 

Such a process is extensive, time consuming, and expensive and is avoided by the present invention. 

VII. ISSUES 

A. Whether claims 21, 23, and 25-46 areunpatentableunder 35U.S.C.§103(a) over U.S. Patent 

No. 4,512,338 to Balko et al. in view of Seader (Encyclopedia of Chemical Technology 

publication) and U.S. Patent No. 4,485,805 to Foster? 

1. Did the Examiner Fail to Establish a Prima Facie Case of Obviousness? 

2. Did the Examiner Misevaluate the Prior Art Against Applicant's Invention? 

3. Did the Examiner Fail to Give Proper Weight to the Expert Declaration of 

Dr. Lee Middleman? 

B. Whether claims 21 and 23 are unpatentable under the judicially created doctrine of 

obviousness-type double patenting over ~laims 1 and 2 of U.S. Patent No. 5,231,989 to 

Middleman et al.? 

1. Did the Examiner Fail to Recognize the Significant Differences Between Claims 21 

and 23 of Applicant's Invention and Claims 1 and 2 of U.S. Patent No. 5,231,989? 
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2. Did the Examiner Fail to Recognize that U.S. Patent No. 5,231,989 was Previously 

Found to be Nonobvious by the U.S. Patent Office Over the Earlier Patent No. 

4,665,906 to Jervis, the Grandparent Case of the Present Application? 

C. Whether claims 21 and 23 are unpatentable under 35 U.S.C. §102(e), or in the alternative, 

under 35 U.S.C. § 103(a) over U.S. Patent No. 5,231,989 to Middleman et al.? 

1. Did the Examiner Fail to Recognize that U.S. Patent No. 5,231,989 Does Not 

Qualify as Prior Art Under 35 U.S.C. §102(e) or Under 35 U.S.C. §103(a)? 

VIll. GROUPING OF THE CLAIMS 

For purposes ofthis appeal brief only, the rejected claims do not stand or fall together, and 

the claims in any one or more groups may be patentable over any other. 

Group 1: Claims 21, 23, 25-31, 34-38, 40-42, and 44-46 are directed to a medical 

device for insertion into a mammalian body, the device comprising a hollow 

placement device; a memory alloy element formed at least partly from a 

pseudoelastic shape-memory alloy, the memory alloy element having a 

deformed shape when the alloy is in its stress-induced martensitic state and a 

different unstressed shape when the alloy is in its austenitic state; and a guide 

wire. 

Group 2: Claims 32, 33, 35, 38, 41-42, and 46 contain all of the limitations of the 

Group 1 claims, with the additional limitations that the memory alloy stent has 
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a deformed straightened shape when the alloy is in its stress-induced 

martensitic state, and a different unstressed coiled shape. · 

IX. ARGUMENT 

A. The Rejection of Claims 21, 23, 25, and 26-46, Under U.S.C. §103(a), Over U.S. Patent 
No. 4,512,338 to Balko et al., in View ofSeader(Encyclopedia of Chemical Technology 
publication), and U.S. Patent No. 4.485,805 to Foster. Jr. Should Be Reversed 

1. The Prior Art 

a. Balko. et al 

Balko, et al. ("Balko") discloses a process using a shape memory alloy, such as nitinol wire, 

which has been previously fabricated in its parent phase to form a longitudinally oriented coil of 

adjacent wire loops and thereafter cooled to its martensite phase and reshaped to a relatively straight 

· shape. The shape memory alloy is utilized as an intra-luminal device to reinforce or replace a 

weakened or otherwise damaged vessel (see Abstract). Deployment of the device into the body 

requires heating of the wire to its transformation temperature which can be accomplished by 

conduction or convection from the body, as well as by external heating sources such as infrared 

radiation (see col. 5, lines 57-68). 

The Examiner cites Balko as showing "nitinol (SMA) wire formed as a graft structure 22 

which is placed inside the sheath head 50 (hollow placement device)" (see final office action, pg.2). 

However, Balko does not teach use of an SIM material or use of a shape memory alloy that 

exhibits properties of an SIM material at about body temperature. In addition, Balko does not teach 

a shape memory alloy that transforms from a deformed shape to an unstressed shape without any 

change in temperature of the shape memory alloy. 
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Seader is a chapter on shape-memory alloys from the Encyclopedia of Chemical Technology. 

Seader discloses that an early medical device exploits the superelastic behavior of nitinol (see pg. 

733), and also discloses a shape-memory plate that can be warmed by body heat or artificially heated 

by diathermy (see pg. 733). The Examiner cites Seader as showing that "nitinol has superelastic 

behavior (pseudo elastic behavior)" (see final office action, pg. 2). 

c. Foster. Jr. 

Foster, Jr. ("Foster") discloses an intra-gastric weight loss system apparatus and method 

comprising a balloon-type device which can be placed in a person's stomach through the mouth 

without surgery. The Examiner cites Foster as showing "a stylet 16 (guide wire)" (see final office 

action, pg. 3). 

2. The Examiner Has Failed To Establish A Prima Facie Case Of Obviousness 

The Examiner bears the burden of establishing a prima facie case of obviousness based on the 

prior art. In re Geiger, 815 F. 2d 686 (Fed. Cir. 1987). On pages 2-3 of the final office action, the 

Examiner states the following reasoning for the rejection of claims 21, 23, 25, and 26-46 under 35 

U.S.C. §103(a): 

Balko shows a nitinol (SMA) wire formed graft structure 22 which is placed inside the sheath 
head 50 (hollow placement device). Balko lacks the description of the nitinol which is a 
pseudoelastic SMA. However, the teaching on page 733 of Seader discloses that the nitinol 
has the superelastic (pseudoelastic) behavior. Therefore, it is obvious that the nitinol has the 
pseudoelastic properties. In addition, it is well known in the art that the pseudoelastic 
material (nitinol) would have reversible stress induced martensite state at a body temperature. 
Therefore, it is obvious that Balko's nitinol would have the same property as claimed. 
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Balko differs from the present invention in that Balko lacks a guide wire. However, it is well 
known in the art that a guide wire is used for guiding a catheter into the body. In addition, 
Foster shows a stylet 16 (guide wire). Therefore; it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to provide Balko's device with a 
guide wire in order to guide the catheter into a desired location. 

a. The Proposed Combination Of References Does Not Produce 
Applicant's Claimed Invention 

The Examiner's rejection under 35U.S.C.§103(a) is deficient for a number ofreasons. First, 

the Examiner has failed to establish a prima facie c~se of obviousness because the proposed 

combination of the references as suggested by the Examiner does not produce Applicant's invention 

recited in the rejected claims. To establish a prima facie case of obviousness, the prior art reference 

or references, when combined, must teach or suggest all the claim limitations. M.P.E.P. 706.020), 

citing, In re Vaeck, 947 F.2d 488, 20 U.S.P.Q. 2d 1438 (Fed. Cir. 1991). 

Applicant's independent claim 21, which is in the Group 1 claims, recites the following: 

21. A medical device for insertion into a mammalian body, the device comprising 
(a) a hollow placement device; 
(b) a memory alloy element formed at least partly from pseudoelastic shape-

memory alloy, the alloy displaying reversible stress-induced martensite ·at about body 
temperature such that it has a stress-induced martensitic state and an austenitic state, the 
memory alloy element having (i) a deformed shape when the alloy is in its stress-induced 
martensitic state and (ii) a different unstressed shape when the alloy is in its austenitic state; 
and 

( c) a guide wire; 
the memory alloy element being within the hollow placement device, and the 

placement device being guidable by the guide wire, the hollow placement device stressing 
the memory alloy element at a temperature greater than the~ of the alloy so that the memory 
alloy element is in its deformed shape, 

wherein the memory alloy element can be extruded from the hollow placement device 
by the guide wire at a temperature greater than the ~ of the alloy to transform at least a 
portion of the alloy from its stress-induced martensitic state so that the memory alloy element 
transforms from its deformed shape to its unstressed shape, and wherein the alloy is selected 
so that the transformation can occur without any change in temperature of the placement 
device or the memory alloy element. (emphasis added) 
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The pr~posed combination. of Balko, Seader, and Foster does not provide Applicant's claimed 

feature of "a memory alloy element formed at least partly from pseudoelastic shape-memory alloy, 

the alloy displayiiig reversible stress-induced martensite at about body temperature." Dr. Lee 

Middleman, an expert in the field of stress-induced martensite (SIM) alloy elements, declares the 

following: 

Balko does not disclose a memory alloy formed at least. partly from a pseudoelastic shape 
memory alloy that displays reversible stress-induced martensite at about body temperature. 
I firtd no suggestion or teaching in Balko, Seader, or Foster to make the nitinol disclosed in 
Balko from a stress-induced martensite alloy. Although nitinol can exhibit the properties of 
an SIM material, it can do so only if it undergoes a treatment process to make it exhibit the 
properties of an SIM material. This process requires an extensive, time consuming, and 
expensive procedure. Where is the suggestion in Balko or any of the other references to use 
nitinol exhibiting SIM behavior rather than less expensive conventional Nitinol? There is no 
such suggestion, and any such idea can only come from hindsight. 

See Middleman Deel., ~11. 

In addition, the combination of Balko, Seader, and Foster does not provide Applicant's 

claimed feature of "the alloy is selected so that the transformation can occur without any change in 

temperature of the placement device or the memory alloy element." Unlike Applicant's claimed 

invention, Balko requires a temperature change to effect a change in shape utilizing SMA materials, 

wherein such temperature change results from body heating alone, or body heating in combination 

with external heating (see Balko, col. 5, lines 57-67). There is no suggestion in Balko, Seader, or 

Foster, to use nitinol without a temperature change, whether it be by heating the nitinol with body 

heat alone, or whether it be by heating the nitinol with body heat and an external heating source (see 

Middleman Deel., ~13}9. Because Balko requires a temperature change to effect a change in state, 

9 "Further, Balko requires a temperature change to effect a change in state utilizing SMA 
materials (see col. 5, lines 57-67). The temperature change results from body heating alone, or 
body heating in combination with external heating. There is no suggestion in Balko or the other 
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problems may ~sily arise. For example, when the coil stent of Balko is heated to reach body 

temperature as it is inserted it can prematurely expand before it is removed from the restraint, thereby 

interfering with removal. External heating may also be used which introduces its own complications 

(see Balko, col. 5, lines 57-68). 

Moreover, the combination ofBalko, Seader, and Foster does not provide Applicant's claimed 

feature of a "guide wire" or "the placement device being guidable by the guide wire." Foster 

discloses a stiffener rod or stylette 16 that is "run down the lumen to within l 11 of the distal end of the 

naso-gastric tube" but only "after the tip 24 of the naso-gastric tube 14 is confirmed to be in the 

stomach" (see col. 4, lines 32-35). Thus, Foster does not disclose a stylette or guide wire that guides 

the naso-gastric tube into the stomach of a patient. Rather, Foster discloses a stylette that is only 

inserted after the naso-gastric tube is already in the stomach. In contrast, Applicant claims "a guide 

wire" and "the placement device being guidable by the guide wire." Thus, one skilled in the art would 

not be motivated to modify Balko with the stylette ofF aster because the stylette of Faster is not used 

as a guiding apparatus. 

Thus, the proposed combination of Balko, Seader, and Foster does not produce Applicant's 

claimed invention. Because the proposed combination suggested by the Examiner does not provide 

each and every element contained in the claimed invention, as discussed above, the rejection under 

35 U.S.C. §103(a) is improper. See In re Sung Nam Cho, 1 U.S.P.Q. 2d 1662 (Fed. Cir. 1987). 

references to use nitinol without a temperature change, whether it be by heating the nitinol with 
body heat alone, or whether it be by heating the nitinol with body heat and an external heating 
source." Middleman Deel.. if13. 
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b. There Is No Teaching Or Suggestion lit The Cited 
References For The Proposed Combination 

A second deficiency of the prima facie case of the Examiner is that there is no teaching or 

suggestion in any of the cited references to make the proposed combination suggested by the 

Examiner. Obviousness cannot be established by combining the teachings of the prior art to produce 

the claimed invention absent some teaching or suggestion supporting the combination. In re Fritch, 

972 F. 2d 1260, 23 U.S.P.Q. 2d 1780, 1783-84 (Fed. Cir. 1992). Further, when making an 

obviousness determination, elements of separate prior patents cannot be combined when there is no 

suggestion or such combination anywhere in those patents. Panduit Com. v. Dennison Mfg. Co., 810 

F. 2d 1561, 1568, 1 U.S.P.Q. 2d 1593, 1597 (Fed. Cir.), cert. denied, 481 U.S. 1052 (1987). It is 

the burden of the Examiner to establish why one having ordinary skill in the art would have been led 

to the claimed invention by the express teachings or suggestions found in the prior art, or by 

implications contained in such teachings or suggestions. In re Semaker, 702 F. 2d 989, 995, 217 

U.S.P.Q. 1, 6 (Fed. Cir. 1983). It is incumbent upon the Examiner to establish a factual basis to 

support a rejection. See In re Fine, 837 F: 2d 1011; 1073, 5 U.S.P.Q. 2d 1596, 1598 (Fed. Cir. 

1988). 

Not only is there no suggestion m the references to make the combination, but as the expert 

Dr. Lee Middleman states, it is not obvious to make such a combination. Dr. Middleman declares: 

.. .it would not be obvious at the time the invention was made in 1983 to have converted the 
nitinol of Balko into an SIM material and to have removed the heating step. 

See Middleman Deel., ~15. 

Dr. Middleman further declares: 
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Even if the nitinol ofBalko were to exhibit SIM properties, there is no suggestion or teaching 
in the references that the SIM phenomenon is to occur in the temperature range around the 
body temperature of a mammal. Nitinol can be treated to exhibit SIM properties in selected 
temperature ranges as low as 0 degrees Celsius or as high as 60 degrees Celsius. For the 
nitinol to be effective in a medical device, the SIM behavior must be exhibited at temperatures 
which a mammalian body can tolerate (typically 35 degrees Celsius to 40 degrees Celsius). 
No such teaching is provided in the cited references. 

See Middleman Deel., 1{12. 

Seader discloses a shape-memory alloy that is warmed by body heat or artificially heated by 

diathermy (pg. 733), but Seader does not disclose a shape memory alloy that does not require a 

temperature change. Nor does Seader disclose a shape memory alloy that undergoes a treatment 

process to make it exhibit properties of an SIM material. Thus, there is no suggestion in Balko or 

Seader to modify Balko with the nitinol of Seader to arrive at Applicant's claimed invention. 

Moreover, there is no suggestion in Balko or Foster to modify Balko with the stylette of Foster 

because, as discussed above, the stylette of Foster is not used to guide anything. Rather, Foster 

discloses a stylette that is only inserted after the naso-gastric tube is already in the stomach. Thus, 

even if Balko were modified with the stylette ofFoster, one would not arrive at Applicant's claimed 

invention. 

The Examiner's obviousness rejection is improper because the Examiner has identified no 

suggestion in the prior art of the desirability of the combination proposed by the Examiner. It was 

improper for the Examiner to modify the device of Balko to use the nitinol of Seader and the guide 

wire ofFoster to arrive at Applicant's claimed invention because a person skilled in the art would not 

have been motivated at the time of the invention to combine the references in the way suggested by 

the Examiner. The Examiner has identified nothing in the references that suggests the desirability of 

the modifications. 
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In fact, the only document of record in this prosecution which suggests the desirability of the 

combination proposed by the Examiner is the Applicant's specification. However, the use of the 

claimed invention as an instruction manual or template to piece together the teachings of the prior 

art is impermissible hindsight. Grain Processing Corp. v. American Maize-Products Co., 840 F. 2d 

902, 907, 5 U.S.P.Q. 2d 1788, 1792 (Fed. Cir. 1988). The Examiner's rejection runs afoul ofa basic 

mandate inherent in Section 103, namely, that it is not appropriate to pick and choose from the 

references to reconstruct piecemeal the Applicant's invention in light of the disclosure of Applicant. 

In re Rothermel and Waddell, 125 U.S.P.Q. 328, 331 (CCPA 1960). As stated by the CCPA in 

Rothermel, at page 331: 

The Examiner and the Board in rejecting the appealed claims did so by what appears to us to 
be a piecemeal reconstruction of the prior art patents in light of appellants' disclosure .. .It is 
easy now to attribute to this prior art the knowledge which was first made available by 
appellants and then to assume that it would have been obvious to one having the ordinary skill 
of the art to make these suggested reconstructions. While such a reconstruction of the art 
may be an alluring way to rationalize the rejection of claims, it is not the type of rejection 
which the statute authorizes. 35 U.S.C. §103 is very specific in requiring that the rejection 
on the grounds the invention would have been obvious must be based on the comparison 
between the prior art and the subject matter as a whole at the time the invention was made. 

The Examinerused hindsight to reconstruct Applicant's invention, and Dr. Middleman agrees 

(see Middleman Deel., ~11)10. 

In sum, the Examiner has failed to establish a prima facie case of obviousness. The proposed 

combination of references does not produce the claimed invention. Moreover, there is no suggestion 

or teaching in the cited references to make the combination. Further, the claims on appeal are the 

10
" ... Where is the suggestion in Balko or any of the other references to use nitinol 

exhibiting SIM behavior rather than less expensive conventional Nitinol? There is no such 
suggestion, and any such idea can only come from hindsight." Middleman Deel.. ~11. 
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result of a species election requirement in the parent application, and Applicant urges the Board to 

recognize that if the generic invention is nonobvious, then the species must similarly be nonobvious. 

c. The Group 2 Claims Are Independently Patentable 

The claims of Group 2 are narrower than the claims of Group I, and are therefore nonobvious 

over the cited references for the reasons as discussed above with regard to Group I. In addition, the 

claims of Group 2 have the following limitation: "the memory alloy stent having (i) a deformed 

relatively straightened shape when the alloy is in its stress-induced martensitic state and (ii) a different 

unstressed relatively coiled shape" (see claims 32, 33). This limitation is not provided by the 

proposed combination of Balko, Seader, and Foster. Nor is this limitation taught or suggested by 

Balko, Seader, or.Foster. Thus, the claims of Group 2 are nonobvious over the cited references. 

3. The Examiner Has Misevaluated The Prior Art Against 
Applicant's Claimed Invention 

The Examiner bases the final rejection upon a misevaluation and mischaracterization of the 

prior art because the Examiner did not understand the significant nonobvious differences between 

Applicant's claimed invention and the devices disclosed in the cited references. At page 5 of the final 

office action, the Examiner states the followmg: 

... the examiner relied only on the fact that Balko discloses introducing a shape memory 
nitinol alloy stent into the body. It is well known that the nitinol represents a group of alloys 
and some of the nitinol alloys propose the reversible stress-induced martensite property. In 
addition, there is no base to support the allegation that Balko's alloy doesn't choose to have 
SIM behavior. 
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Although the Examiner asserts that it is well known in the art that some of the nitinol alloys 

propose the reversible stress induced martensite state property, there is a significant difference 

between conventional nitinol and nitinol which must be treated to exhibit the properties of an SIM 

material at body temperature. According to Dr. Middleman, 

Although nitinol can exhibit the properties of an SIM material, it can do so only if it 
undergoes a treatment process to make it exhibit the properties of an SIM material. This 
process requires an extensive, time consuming, and expensive procedure. Where is the 
suggestion in Balko or any of the other references to use nitinol ~xhibiting SIM behavior 
rather than less expensive conventional nitinol? 

See Middleman Deel., ~11. 

One skilled in the art would know that there are differences in nitinol alloys and that nitinol 

would exhibit the properties of ari SIM material at body temperature only if properly treated to 

achieve this. Thus, the Examiner mischaracterizes the nitinol disclosed in Seader and wrongly 

contends that it is the same as Applicant's shape memory alloy displaying stress-induced martensite 

properties at body temperature. 

Further, at page 5 of the final office action, the Examiner states the following: 

Applicant further argues that Balko' s alloy requires a temperature change to effect a change 
in state. However, as noted by the Applicant and at the last paragraph of page 13 [of the 
Amendment filed by Applicant in response to the office action of October 29, 1996] that the 
external heating is optionally required. As disclosed in col. 3, lines 54-57 of Balko that the 
nitinol wire 24 has been alloyed to exhibit a martensite transformation temperature somewhat 
below the normal body temperature range. In addition, in col. 5, lines 57-67 of Balko 
discloses that heating the wire in any of the embodiments to its transformation temperature 
could be accomplished other than solely by conduction and convection from the body but by 
infrared radiation, when the body temperature is not exclusively relied upon as the source of 
heat for the wire, its reformation temperature could be increased above body temperatures. 
if necessary. Therefore, it is obvious that Balko's alloy is not necessary to require infrared 
radiation but depends on the condition of the patient. 

< 
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Regardless of whether Balko warms the shape memory alloy by body heat alone or by an external 

heating source, the Examiner misevaluates Balko by failing to recognize that Balko reguires a 

temperature change to effect a change in shape and Applicant's invention does not require a 

temperature change. In addition, Seader discloses a shape-memory alloy that is warmed by body heat 

or artificially heated by diathermy (pg. 733). Neither Balko nor Seader discloses a shape-memory 

alloy that does not require a temperature change. Nor does Balko or Seader disclose a shape memory 

alloy that undergoes a treatment process to make it exhibit properties of an SIM material at body 

temperature. Thus, there is no suggestion to modify Balko with the nitinol of Seader to arrive at 

Applicant's claimed invention 

Further, the Examiner is wrong in her contention that by merely modifying Balko with the 

nitinol of Seader and the stylette of Foster that one skilled in the art would arrive at Applicant's 

claimed invention. The Examiner misevaluates Foster and states that Foster discloses a guide wire. 

However, unlike Applicant's invention, Foster does not disclose a guide wire that guides a device into 

place. Rather, Foster discloses a. stylette that is only inserted into the body after the naso-gastric tube 

is already in the stomach. 

Moreover, the advantages of Applicant's invention cannot be overstated. There are significant 

advantages provided by the present invention that are not disclosed, suggested, or taught by any of · 

the cited references. The present invention does not require any external heating or cooling, is simple 

and easy to use, has good reproduceability, predictability and dependability, and is cost effective. 

This is further evidence of the nonobviousness of the claimed invention. 
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In sum, the Examiner's entire rejection under 35 U.S.C. § 103(a) is based upon a misreading 

and misevaluation of the cited references. Thus, the Board is urged to reverse the Examiner's 

rejection. 

4. The Examiner Did Not Give Proper Weight To The Expert Declaration 
Of Dr. Lee Middleman . 

Even if a prima facie case of obviousness ~xi.~ts, it is obviated by the expert declaration of Dr. 

Lee Middleman . 

. However, the Examiner did not give sufficient or proper weight to the expert declaration of 

Dr. Lee Middleman, an inventor of U.S. Patent No. 5,231,989, a patent cited by the Examiner in the 

final office action. In particular, in the advisory action dated April 23, 1998, the Examiner states the 

following with respect to the Middleman Declaration: 

The Declaration is unpersuasive since the Seader disclosure teaches usage in the medical 
devices field and at body heat (p. 733)-disclosures of which the Declaration did not directly 
address. · .. 

Applicant disagrees with the Examiner. The Middleman Declaration did indeed discuss the 

Seader reference with regard to its use at body heat, and Applicant is puzzled by the Examiner's 

assertion to the contrary. Applicant directs the Board's attention to the paragraph 13 of the 

Middleman Declaration in which Dr. Middleman states the following: 

Further, Balko requires a t~mperature change to effect a change in state utilizing SMA 
materials (see col. 5, lines 57-67). The temperature change results from body heating alone, 
or body heating in combination with external heating. There is no suggestion in Balko or the 
other references to use nitinol without a temperature change. whether it be by heating the 
nitinol with body heat alone, or whether it be by heating the nitinol with body heat and an 
external heating source .. (emphasis added) 
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An expert's testimony in the form of an affidavit or declaration is entitled to weight in resolving the 

ultimate legal conclusion of obviousness under 35 U.S.C. §103. Ex parte George, 21 U.S.P.Q. 2d 

1058 (Bd. Pat. App. & Int'f 1991). In reviewing an examiner's opinion on appeal, the Board must 

consider all relevant facts in determining obviousness. In re Piasecki, 745 F.2d 1468, 1472 (Fed. Cir. 

1984). Thus, the opinion of Dr. Middleman should have been given the proper weight it deserved 

. by the Examiner. 

B. The Obviousness-Type Double Patenting Rejection of Claims 21 and 23, Over Claims 
1 and 2 of U.S. Patent No. 5,231,989 to Middleman et al. Should Be Reversed 

In the final office action, the Examiner rejected claims 21 and 23 under the judicially created 

doctrine of obviousness-type double patenting, as being unpatentable over claims 1 and 2 of U.S. 

Patent No. 5,231,989 to Middleman et al. ("the '989 patent"). In the final office action, at pages 3-4, 

the Examiner states the following reasoning for the obviousness-type double patenting rejection of 

claims 21 and 23: 

Although the conflicting claims are not identical, they are not patentably distinct from each 
other because the difference between the patented claims and the proposed application claims 
are minor and obvious from each other. In the instant claims 21 and 23, all elements ate 
included in the claims 1-2 of U.S. Patent No. 5,231,989. The recitation of "placement 
device" [in Applicant's claim 21] is merely an obvious variation over the "elongated tube" 
from claim 1 of the U.S. Patent No. 5,231,989; the "memory alloy element" or "stent" [of 
Applicant's claim 21] is merely an obvious variation in wording over the "elastic member" [of 
claims 1-2 of the U.S. Patent No. 5,231,989]; and the of"guide wire" [of Applicant's claim 
21] is an obvious variation over the "straightener'' ["straightening means"] from claims 1-2 
of U.S. Patent No. 5,231,989. The atternate terminology is obvious and merely limits the 
claims slightly but it does not change the scope of the claim. 

The Examiner erred in not recognizing the significant differences between Applicant's 

invention recited in claims 21 and 23 and the invention set forth in claims 1-2 of U.S. Patent No. 
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5,231,989 to Middleman ('the '989 patent"). A combination of old elements can be found to be 

nonobvious if it produces a different functfon, operation, or result than previously performed. 

Sagrada v. Ag. Pro. Inc., 475 U.S. 273, 96 S. Ct. 1532 (1976)~ Anderson's BlackRock v. Pavement 

Salvage Co., 396 U.S. 57, 90 S.C. 305 (1969). Further, the Examiner has not given the proper 

weight due to the declaration of Dr. Lee Middleman. As the inventor of the '989 patent, Dr. Lee 

Middleman recognizes and admits the differences between claims 1 and 2 of his '989 patent and 

claims 21 and 23 of Applicant's invention. 11 Such an admission should be given strong weight by 

the Examiner, which it was not. 

Applicant respectfully requests the Board to direct their attention to the drawings attached 

as Exhibit B to the Middleman Declaration (see Appendix C). These drawings clearly show the 

·differences between the device of claims 1 and 2 of the '989 patent and the device of claims 21 and 

23 of the present application, before and after bending of the device. Claims 1 and 2 of the '989 

patent disclose an elastic member made of STh1 material to bend or unbend· a bendable elongated tube. 

In contrast, claims 21 and 23 of the present application disclose a non-bendable hollow placement 

device to bend and unbend a memory alloy made of a STh1 material. 

11 "The device in claims 1 and 2 of my '989 patent functions very differently than the 
device claimed in the present Jervis application and does not render it obvious. I made my 
invention long after Jervis made his invention, and in fact; Jervis Patent Number 4,665,906 is. cited 
as prior art on the cover page of my '989 patent. The device in the '989 patent uses an elastic 
member made of STh1 material to bend or unbend a bendable elongated tube ("transforming the 
elastic member from one shape to another for correspondingly bending or unbending the distal 
segment of the (elongate) tube" (claim l(c)). In contrast, the device in the claims of the Jervis 
application uses a non-bendable hollow placement device to bend and unbend a memory alloy 
made of a STh1 material ("the hollow placement device stressing the memory alloy element. .. so 
that the memory alloy element is in its deformed shape" (claim 21). These are diametrically 
opposed concepts." Middleman Deel.. ~17. 
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As indicated by Dr. Lee Middleman, because Applicant's claims 21 and 23 and the claims 1 

and 2 ·of the '989 patent cover very different inventions, Applicant's invention is not obvious over 

claims 1and2 of the '989 patent. 12 

Further, the Examiner's double-patenting rejection is improper because the '989 patent was 

already previously found to be nonobvious by the U.S. Patent Office over the earlier Jervis Patent No. 

4,665,906, the grandparent case of the present application with essentially the same disclosure as set 

forth in the disdosure of the present application. Middleman made his invention long after Jervis 

made his invention, and Jervis Patent No. 4,665,906 is even cited as prior art on the cover page of 

the '989 patent (see U.S. Patent No. 5,231,989, and Middleman Deel., ill 7). 

Courts have set forth two tests for obviousness-type double patenting rejections. The usual 

test is a "one-way" patentability test in which, in order to find double-patenting, the later claimed 

subject matter must be obvious in view of the earlier claimed subject matter. See In re Goodman, 11 

F. 3d 1046, 1052, 29 U.S.P.Q. 2d 2010, 2015 (Fed. Cir. 1993) (where the applicant filed a 

continuation application for a broad claim while seeking early issuance of a narrow species claim, the 

. court applied the "one-way" patentability test, and bec~use PTO action did not dictate the rate of 

prosecution, the court looked only to see if the pending application claims were patentably distinct 

from the issued patent). 

However, in certain circumstances, courts have imposed a "two-way" patentability test in 

which in, order to find double-patenting, the later claimed subject matter must be obvious in view of 

the earlier patent claimed subject matter and the earlier patent claimed subject matter must be obvious 

12 "In view of the significant difference between the present Jervis invention and my '989 
patent, the claimed Jervis invention is not obvious over claims 1 and 2 of my '989 patent." 
Middleman Deel.. ~19. 
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. in view of the later claimed subject matter. See In re Braat, 937 F. 2d 589, 593, 19 U.S.P.Q. 2d 

1289, 1292 (Fed. Cir. 1991) (where the court applied the "two-way" patentability test and examined 

each claim to determine whether it was an obvious variant of the other, rather than just examining the 

application claim for patentable distinctiveness from the patent claim, and where the court noted that 

because applications for basic and improvement patents should not be penalized by the rate of 

progress of the application through the PTO, a matter over which the applicant does not have 

complete control, the two-way·test applied, and the court reversed the Board's double patenting 

rejection). 

In the present case, under the one-way double-patenting test, the double-patenting rejection 

is improper and should be reversed because the '989 patent was already previously allowed by the 

Patent Office over the earlier Jervis Patent No. 4,665,906 (attached hereto in Appendix B). 

Middleman made his invention long after Jervis made his invention, and Jervis Patent No. 4,665,906 

is cited as prior art on the cover page of the '989 patent (see Footnote 11, Middleman Deel., ~17). 

Thus, since the claims of the '989 patent are not obvious in view of the Jervis invention, the double-

patenting rejection is obviated. 

Further, under the two-way double-patenting test, the double-patenting rejection should also 

be reversed. As argued above, the device in claims 1and2 of the '989 patent covers a very different 

invention than the device of claims 21 and 23 of the subject application, and does not render it 

obvious (see Footnote 11, Middleman Deel., ~17). 

Accordingly, since the claims of the '989 patent are nonobvious in view of claims 21and23 

of the present Jervis invention, Applicant respectfully requests that the Board reverse the Examiner's 

obviousness-type double patenting rejection of claims 21and23 in view of the '989 patent. 
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C. The Rejection of Claims 21 and 23, Under 35 U.S.C. §102(e), or in the Alternative, 
Under 35 U.S.C. §103(a), Over U.S. Patent No. 5,231,989 to Middleman et al. 
Should Be Reversed 

In the final office action, the Examiner rejected claims 21and23 under 35 U.S.C. §102(e), 

as being anticipated by, or in the alternative, under 3_5 U.S.C. §103(a), as being obvious over U.S. 

Patent No. 5,231,989 to Middleman et al. 

The Examiner erred in rejecting claims 21 and 23 under 35 U.S.C. §102(e), as being 

anticipated by U.S. Patent No. 5,231,989 to Middleman, because U.S. Patent No. 5,231,989 does 

not qualify as prior art under 35 U.S.C. §102(e). As indicated by the genealogy of the present 

application as set forth in the Introduction of this Appeai Brief, the application on appeal has an 

effective filing date of October 14, 1983. Claims 21 and 23, as well as the other claims on appeal are 

supported by the specification as originally submitted and contain no new matter. Thus, claims 21 

and 23, and the other claims on appeal are entitled to the priority date of October 14, 1983. Since 

the filing date ofU.S. Patent No. 5,231,989 to Middleman et al. is February 15, 1991, which is almost 

eight (8) years after the October 14, 1983 priority date, the Examiner has erred in rejecting claims 

21and23 under 35 U.S.C. §102(e) and under 35 U.S.C. §103(a). 

Accordingly, Applicant respectfully requests that the Board reverse the Examiner's rejection 

of claims 21and23 under 35 U.S.C. §102(e) and under 35 U.S.C. §103(a). 
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In view of the foregoing arguments, Applicant respectfully requests that the Board reverse 

the Exaininer's rejection of claims 21, 23, 25-38, 40-42, and 44-46. 

This appeal brief is being filed in triplicate, pursuant to 37 C.F.R. § l.192(a). 

A check in the amount of $310.00 to cover the fee for filing this brief under 37 C.F.R. 

§ l. l 7(f) is enclosed with the accompanying Transmittal Letter. Please charge any additional fees 

associated with this appeal brief or credit any overpayment to Deposit Account No. 19-2090 pursuant 

to authorization provided in the Transmittal Letter, a duplicate copy of which is enclosed. 

~ I ~, I CJq 8-' 
Date 

225 South Lake Avenue 
9th Floor 
Pasadena, California 91101 
Phone: ( 626) 796-4000 
Facsimile: (626) 795-6321 

J:\Medtronic, Inc\9438-1 \FinalAppealBrief-061898. wpd 

Respectfully submitted, 

Sf{ELDON & MAK 

By:_~_a/Utr/_, -~-·-~----
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CLAThfS ON APPEAL 

21. A medical device for insertion into a mammalian body, the device comprising 

(a) a hollow placement device; 

(b) a memory alloy element formed at least partly from pseudoelastic shape-

memory alloy, the alloy displaying reversible stress-induced martensite at about body temperature 

such that it has a stress-induced martensitic state and an austenitic state, the memory alloy element 

having (i) a deformed shape when the alloy is in its stress-induced martensitic state and (ii) a different 

unstressed shape when the alloy is in its austenitic state; and 

( c) a guide wire; 

the memory alloy element being within the hollow pl.acement device, . and the 

placement device being guidable by the guide wire, the hollow placement device stressing the memory 

alloy element at a temperature greater than the~ of the alloy so that the memory alloy element is in 

its deformed shape, 

wherein the memory alloy element can be extruded from the hollow placement device 

by the guide wire at a temperature greater than the ~ of the alloy to transform at least a portion of 

the alloy from its stress-induced martensitic state so that the memory alloy element transforms from 

its deformed shape to its unstressed shape, and wherein the alloy is selected so that the transformation 

can occur without any change in temperature of the placement device or the memory alloy element. 
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23. The device of claim 21 wherein the memory alloy element is a stent. 

25. The invention of claim 21 wherein the transformation occurs without any change in 

state of the placement device. 

26. A medical device which comprises: 

(a) a stent for endarterial placement within a human body so that the stent is 

substantially at human body tem~erature, the stent comprising a shape memory alloy which displays 

stress-induced martensite behavior at body temperature; and 

(b) a restraint holding the stent in a deformed configuration at a temperature less 

than the body temperature of the human for endarterial positioning of the stent within the human body 

in its deformed configuration, the deformation occurring through the formation of stress-induced 

martensite; 

wherein the stent is sufficiently deformed that when the stent is at human body 

temperature removal of the restraint from the stent, without change in temperature of the device, 

releases_ at least a portion of the stent from its deformed configuration. 

27. A device as claimed in 26; in which the restraint is hollow, and the stent is positioned 

at least partially within the restraint. 

·2s. A device as claimed in claim 26 or 27, in which the restraint is a catheter. 
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29. A device as claimed in claim 26 or 27, in which the stent has a transverse dimension 

and a longitudinal dimension, and wherein the stent is deformed by its transverse dimension being 

reduced, and wherein the restraint prevents transverse expansion of the stent. 

30. The device of claim 26, wherein the shape memory alloy element is sufficiently 

deformed that removal of the restraint from the shape memory alloy releases at least a portion of the. 

shape alloy element .from its deformed configuration without change in state of the restraint. 

31. A medical device suitable for placement within a mammalian body for treatment of the 

mammalian body, the device comprising: 

(a) a stent formed at least partly from a pseudoelastic shape-memory alloy, the 

alloy having a reversible stress-induced martensitic state and an austenitic state, the memory alloy 

element haVing (i) a deformed shape when the alloy is in its stress-induced martensitic state and (ii) 

a different, unstressed shape; and 

(b) restraining means engaging and stressing the stent at a temperature less than 

the body temperature of the mammal and greater than the ~ of the alloy for positioning the stent 

within the mammalian body while the stent is in its deformed shape; 

wherein the alloy is selected so that removal of the restraining means from the stent 

at a temperature greater than the ~ of the alloy when the device is placed within the mammalian 

body, transforms at least a portion of the alloy from its stressed-induced martensitic state so that the 

stent transforms from its deformed relatively straightened shape towards its unstressed relatively 

J:\Mcdlronic, lnc\9438-1\Appmdix A.claims on Appcalwpd 3 



COOK 
Exhibit 1002-0191

• • 
coiled shape, without any .change in temperature of the restraining means or the stent being required 

for the transformation of the alloy. 

32. A medical device for treatment of a mammalian body, the device comprising: 

(a) a memory alloy stent formed at least partly from a pseudoelastic shape-memory 

alloy, the alloy displaying reversible stress-induced martensite at about the mammalian body 

temperature such that it has a stress-induced martensitic state and an austenitic state, the memory 

alloy stent having (i) a deformed relatively straightened shape when the alloy is in its stress-induced 

martensitic state and (ii) a different unstressed relatively coiled shape; and 

(b) a hollow restraining member with the memory alloy stent being within the 

restraining member, the restraining member engaging and stressing the memory alloy stent at a 

temperature less than the body temperature of the mammal and greater than the A. of the alloy for 

positioning the memory alloy stent within the human body while the memory alloy coil stent is in its 

deformed relatively straightened shape; 

wherein the restraining memb.er and the memory alloy stent are movable relative to 

each other to transform at least a portion of the alloy from its stress.:. induced martensitic state at a 

temperature greater than the A. of the alloy so that the memory alloy element transforms from its 

deformed shape towards its unstressed relatively coiled shape, and wherein the alloy is selected so 

that the transformation can occur without any change in temperature of the restraining member or 

the memory alloy coil stent. 
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3 3. A medical device suitable for placement within a mammalian body for treatment of the ' 

mammalian body, the device comprising (i) a restraint, and (ii) a coil stent formed at least partly from 

a pseudoelas~ic shape-memory alloy, 

the alloy displaying reversible stress-induced martensite by virtue ofbeing 

above its Aa and above its Ms and below its ~ at about body temperature; 

such that it has a stress-induced martensitic state and an austenitic state, the 

element having (i) a relatively straightened shape when the alloy is in its stress-induced martensitic 

state and (ii) a different relatively coiled shape; 

wherein the restraint is (i) stressing the coil stent at a temperature less than the 

body temperature of the mammal for placement of the coil stent in its relatively straightened shape 

in the mammalian body and (ii) is capable of being at least partially removed from the coil stent while 

the coil stentis within the body at the body temperature and the coil stentis therefore at an operating 

temperature greater than the Aa and Ms and below the Md of the alloy, 

such removal of the restraint causing at least a portion of the alloy to transform 

from its stress-induced martensitic state to its austenitic state so that the coil stent spontaneously 

transforms from its relatively straightened shape towards its relatively coiled shape, 

~ 

and such transformation can occur without a change in temperature of the 

restraint or of the coil stent from the operating temperature. 

34. A medical device comprising: 

(a) a wire stent formed at least partly from a pseudoelastic shape memory alloy, 

the alloy displaying reversible stress-induced martensite at about human body temperature such as 
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it has a deformed shape when the alloy is in its stress-induced martensitic state and a different 

unstressed shape when the alloy is in its austenitic state; and 

(b) a restraint stressing the wire stent at a temperature greater than the A.i. of the 

alloy so that the wire stent is in its deformed shape, 

wherein the stent can be disengaged from the restraint upon placement in a hum.an so 

that the stent transforms from its deformed shape to its unstressed shape, and 

wherein the alloy is selected so that the transformation can occur without any change 

in temperature of the restraint or the wire stent. 

35. The device of claims 21, 31, 32, or33, wherein the mammalian body is a human body. 

36. The device of claim 21, wherein the hollow placement device is a catheter. 

3 T. The device of claim 23, including a guide wire for endarterial placement of the stent. 

· 38. The device of claims 26, 31, 32, 33 or 34, including a guide wire for endarterial 

placement of the stent. 

40. The device of claim 31, wherein the transformation of the alloy occurs without any 

change in state of the restraining means. 
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41. The device of claims 32, 33, or 34, wherein the transformation of the alloy occurs 

without any change in state of the restraint. 

42. The device of claims 32, 33, or 34, wherein the restraint is a catheter. 

44. The device of claim 31 wherein the restraining means is a catheter. 

45. The device of claim 44 wherein the stent is within the catheter. 

46. The device of claims '26, 31, 32, or 34 wherein the stent is a coil stent. 
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PUBLICATIONS: 

"Electron-Induced Fission in U-238, Bi-209 and Ta-181", H. R. Bowman, et tll, 
The Physical Review, 168, 4, pp. 13~1398 (1968). 

"Electron and Bremsstrahlung Induced Fission of Heavy and Medium Heavy 
Nuclei", LG. Moretto, et al, The Physical Review, 179, 4, pp. 1176-1187 (1969). 

"Llnearity and Resolution of Semiconductor Radiation Detectors·, H. R. ZuJliger, 
D. W. Aitken, and L. M. Middleman, IEEE Trans. Nucl. Sd., NS-16, 47 (1969). 

"Measurement of Cross Section for X-Ray Production by High-Energy Electrons", 
L. M. Middleman, R. L. Ford, and R. Hofstadter, The Physical Review, 2, 4, pp. 1429-
14443 (1970). 

"Properties of Ion-Implanted Silicon Detectors", H.R. Zulllger, W. E. Drummond 
and L. M. Middleman, IEEE Trans. Nucl. Sci., NS-19, 3 (1972). 

"Trace Element Analysis in Specimens Using an Energy Dispersive Spectrometer 
Mounted on a Scanning Electron Microscope", L. M. Middleman and J. D. Geller, 
Scanning Electron Microscope/ 1976, O. Johari (ed.) (1976). 

·"Conductive Polymer Composites and 'Their Application in Current Control 
Devices", L. M. Middleman, invited paper, XII Colloque National, Groupe Francais 
des Polymeres, November 22-24, 1982, Monpelier, France. 

"Electron Transport Processes in Conductive-Filled Polymers", R. D. Sherman, 
L M. Middleman, and S. M. Jacobs, Polymer En&ineerin& and Science. 23. No. 1, pp. 
36-43 ( 198.1 ). 

"Static Fatigue of Optical Fibers in Bending", D. Roberts, E. Cuellar, 
L M. Middleman, and J. Zucker, SPIE Symposium on Optoelectronics and Fiber 
Optics Applications in Science and Engineering, Cambridge, Massachusetts, 
September 21-26, 1986. 

Effect of Buffer Coating an Static Fatigue of Opticai Fibers in Bending", E. Cuellar, 
D. Roberts, and L M. Middleman. Optical Fiber Communication/International 
Optics and Optical Fiber Communication Conference (0FC/ICXX:'87), Reno, 
Nevada, January 19-22, 1987. 
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''Static Fatigue Lifetime of Optical Fibers in Bending", E. Cuellar, 0. Roberts, and 
L. M. Middleman, Annual Military Fiber Optics and Communications Conlerence, 
Washington, D.C., March 16-19, 1987. 

"Bimodal Raw Distribution in Optical Fiber and its Effect on Static Fatigue", 
. D. Roberts, E. Cuellar, L M. Middleman, D. Nelson, and J. Ritter, Annual Meeting 
of the American Ceramic ~ety, Pittsburgh, PA., April 26-30, I 987. 

"Static Fatigue of Optical Fibers in Bending.ll Effect of Humidity and Proof Stress of 
Static Fatigue Lifetimes", D. Roberts, E. Cuellar, and L. M. Middleman, SPlE 
Symposium on Fiber Optics and Integrated Optoelectronics (SPIE's 0-E/Fibers "87), 
San Diego, CA., August 16-21, 1987. 

"Improvements in Optical Fiber Reliability via High Fatigue Resistant 
Composition", S. T. Gulati, J. D. Helfinstine, and G. S. Glaesemann (Coming Glass 
Works) and D. R. Roberts, E. Cuellar, and L M. Middleman, SPIE Symposium on 
Fiber Optics and Integrated Optoelectronics (SPIE's 0-E/Fibers), San Diego, CA., 
August 16-21, 1987. 

"Design Requirements for Optical Fiber in Bending", D. R. Roberts, E. Cueller, and 
L. Middleman, SPIE Proceedings of Fiber Optics Reliability: Benign and Adverse 
Environments m, Boston, MA., September 5-7, 1989. 
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4. I bold 1 9 A. Dqr• :n phyai''· wllidl I obt&Llled in only three yurt, ~oo Jot:M 

Hopkd.Ulli'l•aily in Saltiltore. ~ary!.uld, and [hold 1 Pb.O iD physic&, which Io~ iD 

only !M yara. !tom Stanford Um,,..nit}' in Stdbrd, California. in my ftnt yw of~~ 
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eomultinaJ~ta 

8. I a.rn bUf ~~at ray u.r.i&J con.JUltina rate try Medtroqi(:, Inc .• Cor the 

coll!wei.Q& wort I hive perlbrmed in P1"tplrin1 ~'ti• Oeduuioo.. 
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US "uent No. 4,5ll.l31 to Balko• al ("8Llko"), U.S Patat So. ,,,15,105 10 foMr, Ir. 

("f0trer"), n:.y O'Wft 'CJ.S. PalCft No ,,231,919 to Mlddlc:m&ll et aL ("my '919 paamt'"}, and &.tie 

Scader &ttitle from !he f:l,cyclopedia of Cl'MmioaJ Tec.hnolo11 SNblicatiQQ \s.dcr"). 

COl\O.USIONS 

;o. I with i:n u.ia dtdvatiO!l to comet 1om. ~cma that appear ia the office 

11.C'd.on d.a.ted StipWft'l.btr ll, 1997. l'.n short, l tonclude aw t"ie Patmt Office it incomc:t i.Q ~ 

~the cllim5 of the tubjtet Iwvtl application v. obviCM.11 in view of Balko, Po.w a.ad Seid#, 

and t1* thty 1n1 ob'liau1 In vir:w ofd&im• t and l of'tlf'/ '919 p&U!Dt l h.&ve D'\l.ny ltc:lWc&lly 

bued l'MJOM for Uli:a c:mu:IUlion, which I will DOW pra.t. 

11. Finl, Balko dOtl DOt dilc1ou 1 cn.ory &Uoy ft1nMd It lei.IC par+Jy fro1U 1 

pNUdocLutic: lb.apt memory l110)' that display• men!ble ltl""'iAd&.lced l:.lllNNi&e c abOllolt body 

temperarure. r tlnd no fUtllllioa or ttachiq in Balko. Seldtr, °' foac• to mike Lia niUnol 

dilldoeed i:c Ba1Jm &om a .....,induold llll1UDllU: alloy AU!loup tiidDol W echtbft th• 

Z.'l "a •~z, . -o .... 3 
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propcn:iH of an SIM rr.aierill. it ca.a do 10 oc.ty l:f i': undqoa a tntt"lhW procc11 t0 rrak• it 

a.h.itm tin properrit11 o( an SCM: m11crial. Th.ii proceu neql.l.in1 Cl a\.lll&i"e, time c:cawnir.a, 

&Pd 111'."pcalive procod\.l.re. Whee it tho :iuge3tion in 8&J.ko or any of thl other r1f1rencea to "• 

mti.nol exhibiting SIM ~e.blvlor rath11 tb&n I•• ~vt ~avtation&I -:-.1tinol? Tt:ce 11 no .-..ith 

12. fven if the r.itiaol i.a BIJ.k.o 1.ven to llthibit SIM prop..Ue" thee i1 co Ju.Wit.ion 

around the body cempcraiur. oh mamma.I. l'itiaol c:.111 oe tmted 10 exhibit SL\f prop1rt1• iD 

~11%ted teml)tl&iu:rt B11811 u low 11 0 d..,._. Ctlliue or u lqh u 60 desrec1 Colw1. For the 

SM.A material.a (eee col. 5, li.a11 57·61) Tbl tt:mpel'UUIW c:h&na• rta1111 from body bntUt& alone. 

or body ll..a:iit8 in ;omblnation 'With cxternll beltilla Thm ia ao 1U1Pttio1:1 ia Ballto or lh• 

other r~ to UM nitinol 'Witbout 1 temperaQ.ltt c..b.m1it. •l:lictJ\s it~ by be1UJ18 ~ nitinol 

""11.b body h-.i .Jone. or wlWt.lwr it bt try hlldt11 tho n.itinol with body hut lad u txWDl1 

heating IOUl"CI. 

14. The Itl'\lil i.ll"&aticm ha• lip.tica prll:ticlll ldvustapa compared to what i1 

tA1ljht by Balko. For the 811.ko device, 1doct0rh&a10 rely oc h6ltiq w nitinol f'or It 10 work. 

lftbe c!oc:tor relitl solely OD body bariq. t.b.ia MO'W'l llJ' I.ht •urpC&l prootdurc. SecdltH to .. Y. 

112)1Nat tb.a 11awt u.p • ~ proctdurt It wxSCll.r&bl.c i.a that the c.iwi.ct for infecticm &a.cl tN: 

l'I& I • .,,,, t .... 4 
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clwlcl f'or ldvtn9 patient :"IMIClior.a i.oc::cue u the length of' 1 med.lea.I procech.re ~ A!90. 

a de'lltoe t.!Mlt rdiel on 4 hlUina 10 cilallge ~ Cltlllbi~ s incon.m tstt perl'or.:n.a.nce bec&1.1M of 

the deopcxlance OJ\ hlcina by the body, wtl.IQ.b l'ltl ofhat-'.na C&O diJfc !oai p&tian-to-puiezrt 

additional 11ep i1added10 the procod\u"e a.r.d the pollibility of ovtl"huWla ar.d ~u.ry i.I '..nc.sw.Yd. 

If clectrlc: h.ea.tiag i.a UMd. there :11 pm.mill Fer eleettinl tbo<:.k or an eiecmc bum 10 the p1ti1ru 

la spire oftb•e d1Ndvant13C1 of I.be Balko prooedure, there u no NQ.estiOn i.n Balko or th.I 

other rcf erc::ices of a medical dev;ce whlr1 tranifol"Ntion can occw Mt:.out ' ch&Ap ln 

t!me the invention wu ~in 1981 to have coll"ltned the MiDOI of Balko iato an SIM material 

16 [am the i.avllllor of the iubjoct matter ci.i.awd in Ua.iled Stam Pate121 'Number 

~.231,919, ("ray '919 pc.IDf"). illlHd aa Aup l, 1993, cmJtlcd ''Steerable CilmU.11. ~and cited 

11 n.. dwiot iA '*1n• 1 "°' 2 or my · 919 p1ter11 f\.a.ct'tiona VfllY difftrently than the 

dmcc c.la.imtd I.ft tht prtMaC lC"Yi.a awliw.ioa and doel not ru.d« it oOvioua. I made my 

iovendo11 :oq t.ftc 1uvil made bit i.mraticn, Mid in &.ct, 111"1/t• hi.cm& N~ 4,66.S,906 lt cited 

"pnor an oa tb9 CO"tW pap of ray '919 p1u111. The dcvi.c;:a iA my '919 p.u.-ii "'*.us ll&wic: 

:ncsmber mtde of 1 SIM maten&l to btt:ld or unbend 1 bcdabl.t tilo:np&ed. t".ib• (''ttaN.Alrml.aa u.e 

.• , 0. 
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seszncar ofth• (cl0fl6"•) tube," (see claim l(c))). In :.ontrut. lhe devi~ in '.he claim• of the 

J!Ms appllc.aion usa a non-bendable hollow placement device io bend and iuibend a memory 

alloy ma~ of a SIM maieriaJ ("the hollow placemen devtce stressing the memory alloy 

olemmt. '°that rhe memory alloy elemllt!I i1 ill iii deformed lhape" ( ... claim 21)) Th ... .,.. 

diametrically oppo1ed co~•· 

ti. To clearly show the dlft'mncc1 Oetweea lh.e ·919 pateot and the preteat J~ 

ilwention. auacbed hsewith aa Exhibit Bare dr.wina• of tho dcvlca of the '989 paicm 1nd tho 

device ofrh1 prel!Cftt Isrv\1 invwaion showiq how tbc mpettive devices look before and lfttr 

l:cndina. 

19. In \liew ofrhls slp!eam di&nact between the pracni JCNis invmtion aad my 

'989 p1tc:n1, the ~!aimed Jeni.I invention ii not obviou1 ovc elaim1 l and 2 of'niy '919 patent 

all awemeau made on information and belief arc btiitved 10 be true, and further 1ba& tbe11 

pi.ioiat'.able by fine or Imprisonment. or both. under the proviai.ont ot 11 t:. SC. f 1001. us.d that 

Nch \llillful fllM 1iamnmt1 may jeopardize the vllidiry ofthia appUCltion ll!d any paiem or 

patmt1 resulting therdoal 

~ ~~':---'~~z.. __ . __ __,,1908 
Date 
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CAREER SUMMARY: 

LEE M. MIDDLEMAN, PhD 
16 Co.almine View 

Portca V~ley. CA 94028 
(415) 851--0.535 

• Strong ~rt.! experierice in startup companies and within luge corporation&. 
• Over twenty-five years experience creating And directing product d.evelopD'e\t leading to 

many hundreds of millions of dollars of highly profitable new business. 
• S\K.'t'e55ful market explorations lading to new applications for proprietary technologies. thmi 

definmg new busines9 opportw\ides. 
• Broad areer i.a a wtde range of poducts and ledvlologiel. dinlcm1g manufacturing, 

marketing, and deVclopment. 

PKOFF.5SIONAL HISrORY: 

1991 • present Vice Praldmt, Product DcYdopmat. Hospital bines Croup (1995 • present) 
Nellcor Puritan Bennett Inmrporated,, P!eas.anton. CA 

• CWTendy direding the prodw:t developmen& for the 5500-milllon Hospital BusiNSs CJOUp 
including 9m30n, monitors, ventit.con. anci OEM products <200 people at four sites) 

• Led the integration team that merged the Sl<XHnilllan Bennett OiYia:ion into Holpita1 
Gioup. including RAtD, marketing, and manufaduring. Wu responsible for site ancl 
penonnel a>nsolidatlon <klsions and orpniatioNJ structure reaxmnmdations. 

• Directed the integration of lnfnsonics, Inc.. a $25-million ventilator aJD\pa11y, into the 
Hospital Group. 

• Set new, aggressive tiJne-to.INlket, schedule adhen:nce. and COGS targets tor all 
Hospital devdopment projects. while reducing direct RA:P expenses from 61' to -'1'. 

Vice President* Ccncral Mauger, Sensors and Monitoring Systems Division (199it - 1995) 

• Managed product development md manufacturing for the ~million patient 
monitoring and Kcaaorics division. 

• Focused renewed execudw interest in manufacturing stntegy indudi.ng disaster recovery 
plans. inventory amarol. and performance metrics. 

• Screngthcned lntll!l'adion between manufaduring and development to ensure that both 
napid time-to-market and DW1ufacturab0.tty goals were met-

SaMw Teclmfal Dlredm, Sensor and OEM otvilian (1991 - 199-') 

• CNatad product deveJopmmt strategy for new di~ Redirected the existing Sf!NOr 
developncnt team co (acus on a few projects of significant Unf*t to business. 

• ~ the performance upgrade of the major seNOr product liJw ($1.50 million business), 
while intnJdudng four new ~um. 

• EsaabU8hed a research group to develop N:W optDelectronic-bued srnson and ~pcic 
bued ptOduca.. 

• Wu responsible for OEM e1ectn1Nc amdule product dewlopnient indudi.ng hlrdware and 
software development 

• Dncted a technical team of 40 engineers. scientis1S. and tedvUdaN In electn>nic 
hardware, sol~, optoeledronics, mechanical design, and chemi.my. 

til-tl l3 IT A 
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19&5-1991 

19'16 • 1983 

Gm&ral M.uugtt,, MJMll.cal Ventrua (1989 • 1991) 
Raychem Corporation. Menlo Park. CA 

• Pea'foa niied an in-depth .uWysia of thto medical device ENrlu:t&. Identified Raychem 
technologies that could Unp&ct treads i:n d\t!:le ma.rketl. 

• Created the business pl.In for entry into the su:rgk:.a1 lnsCrument 11'\U'k.et. For cash flow 
reasons. Raychem licented the technology and patents to a major medical company. 

• Disclosed twel\ty•fou.r inwntions using R.aychem technologies. Awarded 5e"W:Z\ 

patents. Additional patent applicatioN were filed. 
• Directed .an cngineaing team to design and consiruct prototypes for aniJNll .and cliNca1 

trials. 

Oircctor of Ttth.n.ologla, Corporate Tedw>Jogy Division (198:9- 1989) 

• Dtrew;ted the departlnlmt!I per(amlng rnateriala retea.reh and prodt&ct de-9e1opmeN in 
three key 'Raychem tedmologtes; cond\lctive polymers. e:lec:taocJc ceramics. a.ad 
optical materials. 

• Performed technical usesm:nent ol technologies and projllctl of poemti.11. ~tion 
candidatet. 

• Established and led the optical-fiber program in direct IUppglt ot a major, new, intam.al 
venture. 

Vice Pra.idmt,, Re.search and Developmmt 
Ta.liq Corporation., Mountain View, CA 

• Led a technical effort which leak a N!'W, liquickryscll dilplay from laboratory demo to 
a characteriz.ed materials technology with demoNtrated reliability and mvirorunental 
stability. 

• Attral:ted and hired a r.trong tec.hnial team for tNI new corporation to pei foc u• 
hardware and 90~ dcwlopment materials and prOO!SI development,, and 
manu.tam.uiftg engineering. M.Nged the psototypc manufadwi.ng. 

• Performed exploratory marketing for Ught'1huttllr applk:ations of this technology. 

Oin!dar of Ted:Lnolo&ies, Corporate Technology Division (1982·198..'l), 
Raychem Corpc:ntkm, Menlo Park. CA . 

• Dtra:tad resaudl and deYeloprnestt ln thr thret majm ll1C:hnologtas of the corporation 
with a stall ol 90 ~tbtl and eagineei's. 

• Produc:ed ~ inqAernlrtted the stratl!F plan tor mature and new technologies. 
Strmgthl!ned the program by fOculing n:D.ll'Cl!9 on ttw mast promising projects: mnductive 
polymers. elecbodeusc:ry, 11\d elastic memory polymers. 

Techn'cal D~ Corporate Tcd\l\oJogy Dt'riSon <1980 • 1982> 

• Provided technical leadership and general m&l\lpsnent co 35 ldentistl and engineers 
in a ma;., popriet.ary elemonk mallnials Nchnology. c:ondumw polymer comp>Sitat. 

• Created a new depanment to devdop ln-hawle capabOtty in cornpatil!!r..uded design. 
product/material& modeling, iPld ellctronic::s sysnn desip. 
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1910-1976 

PATENTS AND 

Depll'tlru!tlt Mamgcr,, PotySwitcl4 ?rogra.m (1918- 1980) 

• Cona:ived &rid reduced ID pra.ctice a u.niqut: dectron.ic swib:h fer ovaioad protection d 
low-voltage circuits.· Was awarded S basLc US patenlS on products dewloped. 

• Built and directed the~ PofySwitch product ~vdop:ierll and manulac::turi.ng 
aigjneering team (1.5 people>. 

• Working with marketing and ~ ta.Jns, aeated a business pl.in il.nd performed DliU'bt 
reseudt leading to the launching of a new produd dtviaon ($400--a\ill.i.on saJea, 199'1'>. 

Vice President and Co-foandcr 
Nuclear Semiconductor, Inc., Mountaift View, CA Cnow a division ol Thcnno lnst::nn:nents.) 

• Co-founded Nuc:J.m.r SemJconductor, Inc., in 19'10 to develop ultra·high-perlon:nance 
semiconduc1Dr radiation deb:cix>n. Made the key tl!lchnka1 c.'Ofttributionl. Directed the 
technical dnelopnent. Established research laboramrift and manufacturing f acilitie. 

• Directed the s:ua:esslul introduction of state-of·~ products includJng X·ray 
fluorac:ence anaJyun I.net attesSoria for me in mate:rills analysis CS3-s:nilllon sales,, 1976). 

PUBUCATIONS: Twenty one US paf.erlts granted; four addjtion&I US patent applications &N:l many forlip 
~b:nt ;applications filed. Afteen publications. 

EDUCATION: . PhD Physics, Sgnford University. Stanford. California 
Woodrow Wilson fellow, National Science Foundation Fellow 

BA P'hysks, Johns Hopltina University, Baltimore. Mary&and 
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LEE M. MIDDLEMAN 

PATENTS: 

US 3,963,922 "X-Ray Fluorescence Device," June 15, 1976 

US •,238,812 "Circuit Protection Devices Comprising PTC Elements," December 9, 1980 

US 4,276,466 "Heater with Distributed Heater Element." June 30, 1981 

US 4,315,237 '1'TC Devices Comprising Oxygen Banier Layers/ February 9, 1982 

US 4,317,(127 "Circuit Protection Devices," February 23, 1982 

US 4,329.726 ''Circuit Protection Devices Comprising rTC Elements," May 11, 1982 

US 4,l52,.()83 "Circuit Protection Devi<Es," September 28, 1982 

US 4,379,220 "Method of Heating Llquid," April 5, 1983 

US 4,413,301 "Circuit Protection Devices Comprising PTC FJement:t," November l, 1983 

US 4,450,496 "Protection of Certain Electrical Systems by Use of PTC Devices," May 22, 1984 

US 4,475, 138 "Cin:uit Protection _Devices Comprising PTC Element," October 2, 1984 

US 4,904,850 ''Laminar Electrical Heaters," February 27, 1990 

US 5,002,563 "Sutures Utilizing Shape Memory Alloys," March 26, 1991 

US 5,231,989 "Steerable Cannula," August 3, 1993 

US 5,345,937 "Steerable Cannula," September 13, 1994 

US 5,469,845 ''Disposable Pulae Oicimeter Sensor,• November 28, 1995 

US 5,486,183 "'Device or Apparatus for Manipulating Matter," Janu.ary 23, 1996 

US 5,509,923 "Device for Dissecting. Grasping, or Cutting an Object," April 23, 1996 

US 5,601,512 "'Device or Apparatus for Manipulating Matier Hning an Elastic IU:ng Oip,• 
Fauary 11, 1997 

US 5,632)'46 ""Device or Apparatus for Manipulating Matter," May '1:1, 1997 

US 5,678,.544 "Disposable Pulse Oximeter Sensor,• October 21, 1991 

One additional patent allowed. Many foreign fillnp. 

Five new patent applications ~w~iting examination. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
IN CORPORA TING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3733 

PETITION FOR ONE-MONIB EXTENSION OF TIME 
UNDER 37 C.F.R. §l.136(a) 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

PATENT 
9438-1 

Applicant hereby petitions, pursuant to 37 C.F.R. § l.136(a), for a one (1) month extension 

of time to file the Appeal Brief enclosed herewith. The period for response was previously set to 

\~ 06/22/1998 SSALEEKU 00000104 08483291 . 
elapse May 18, 1997 \ and is accordingly hereby extended to June 18, 1998, which is still within the 

02 FC:115 110.00 OP . . 

period for response. 

Also submitted is the petition fee in the aJllOunt of$110.00, check number 008744, to cover 

this Petition for a One-Month Extension of Time. The entity is a large entity. 

J:\Medtronic, lnc\9438·11PetExlTime.Q61898.wpd 1 
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The Commissioner is hereby authorized t9 charge payment of any additional fees associated 

with this communication, if such fees are due, to Deposit Account No. 19-2090 . 

Date: ---=J=u=ne:......o...18=.'--'l:...::;9..:::.9..::;8 __ 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Medtronic, Inc\9,138-1\PetExtTim.:4>1898.wpd 

. Respectfully submitted, 

SHELDON & MAK 

By: __;_/~_C1/Uhl_ ... _~_,......;_~-=-~-___;.__-

2 

Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAil.. mailing label no. EL057219663US 
Date ofDeposit June 18, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

s .. ~*eu---
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In re application of:· JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
IN CORPORA TING SIM ALLOY 
ELEMENTS 

• 4;f/yW3)'yy 

·f 
PATENT 

Examiner: Justine Yu 

Group Art Unit: 3733 

RECt~VED 

JUN l 3 \998 

GROUP3200 

9438-1 

TRANSMITTAL LETTER 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Dear Sir: 

Transmitted herewith are the following documents: 

( 1) an Appeal Brief (and two additional copies) in the above-identified patent application; 

(2) ·an Amendment after final; 

(3) a check number 008742 in the amount of$3 l0.00, to cover the fee for filing this brief 

under 37 C.F.R. § l. l 7(t); 

(4) a check number 008744 in the amount of$110.00 to cover the fee for a petition for 

a one month extension of time; 

(5) a certificate of express mailing; and, 

(6) a return receipt postcard. 

J:\Medtronic, lnc\9438-1 \AppealBrieITrxlet-061898. wpd 
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The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this appeal brief or credit any overpayment to Deposit Account No. 19-2090. 

Date: ___ J-'-u_ne_l 8_.__1_9_98 __ _ 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: ( 626) 796-4000 

• Fax: (626) 795"'.6321 

J:IM•Jlronic, b1c\9438-J\AppcalBricITrxLct.-061898.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: _J_~cVUJY1_-_G_/. _' Pu_~-=-----
Karin E. Peterka 
Reg. No. 35,976 

Q EXPRESS MAIL mailing label no. EL057219663US 

2 

Date of Deposit June 18, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal Serviee "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the BOX AF, Assistant 
Commissioner For Patents, Washington, D.C. 20231 

s-.h~~<vt-
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UICITED 8TAT£8 -~Of COllllERCE 
_t_T __ 

Do //f,P ),J."Jf Address: COMMISSIONER OF PATENTS AND TRADEMARKS 
Washinglon, D.C. 2023 I 

SERIAL NUMBER ; F !NY ~'l:E ATTORNEY DOCKET NO. 

JEFFREY G SHELDON 
SHELDON & MAK 

OM41100:::06 1------=E::..:X_:A::..:M.c.IN:..:E-=R-----I 

YU,J 
225 SOUTH LAKE AVENUE 
PASADENA CA 91101 

SUITE 900 ART UNIT I PAPER NUMBER 

DA TE MAILED: 

Below ta • commun/callon from lh• EXAMINER In chvg• of lhl• •pp/lcallon 

COlllllSSIONER OF PA TENTS AND TRADEMARKS 

~ PERIOD FOR RESPONSE: 

ADVISORY ACTION 

3733 

a) ~is exlllnded ID Nn (, Hu.JI. S '"'continues to nin ______ from lhe dale ol the fllllll rejection 

20 

b) 0 expires three months from lhe dale ol lhe final rejection or as ol the malling dale of this Advisory Action, whiche"'9r is later. In no 
8"'9nt ,..,_, wlII the slelu!Dry period for !he response expire la!er lhan six months from the dale of the fllllll rejection. 

MY exlension of lime must be obleimKt by filing a petition under 37 CFR 1.136(a), the proposed response and !he appropriale fee. 
The dale on which the response, !he petition , and !he fee ha"'9 been filed is the dale of the response and also the date for the 
purposes of determining the period of extension and the c:orrasponding amount of the fee. Any extension fee pursuant to 37 CFR 
1.17 wiD be calcul8led from the date of !he originally set shortened statutory period for response or as set forth in b) abo"'9. 

~ Appeoanrs sne1 is cl.e in aoc:ordance with 31cFR1.192r. 

O Appficant's response to the final rejection, filed v./ / 'if<.(, 
to p1ace !he applic:a!ion in condition for n11owance: ( I 

has been considered with lhe following effect, but it is not deemed 

1. 0 The proposed amendments to the daim and /or specification wiD not be entered and Iha final rejection stands because: 

a. 0 There is no c:onvindng showing under 37 CFR 1.116(b) why !he proposed amendment is necessary and was not earlier 
presented. 

b. 0 They raise new issues that would require further consideration and'or search. (See Note). 

c. 0 They raise the Issue of new maller. (See Note). 

d. 0 They are not deemed to plaoe !he application In baller form for appeal by materially reducing or simplifying the issues lot 
appeal. 

e. 0 They present addlional claims without cancelling a c:orrasponding number of finally rejected claims. 

NOTE:----------------------------------

2. O Newly praposad or amended daims ______ would be allowed if submi!ted in a aepara!ely filed amendment cancelling 
!he non-allowable claims. 

3. Gil"' Upon !he filing an appeal, !he proposed amendment (i?"w;u be entered 0 wlII not be entered and Iha status of the daims will 
be Bl follows: 

.··! 

ClaimsaDowed: ------------~--~ 
Clalms abjected to: ---------=-r--.,.--:-------
Clalm1 rejecled: '21 2}. :i ~ -3( 4o -·q .z. a,,sl <t~,~b 

Howewr; 

0 Applicanr& response has 0"'9rcome !he following rejection(&): ------------------

'· O The affidavi~ exhlb~ or request for racons-on has been c:onslder9d but does noi overcome the rejection because----

5. O The allidavit or exhibit will not be am.- because applicant has not shown good and suffioent reasons why ii was not eartier 
presen1Bd. 

') 0 The proposed drawing c:om>Clion 0 haS 0 has nor been approved by !he exanmer. 

0 Olher 
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UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: COMMISSIONER OF PATENTS AND TRADEMARKS 

Washingt.on, O.C. 20231 

SERIAL NUMBER I FILING DATE I FIRST NAMED APPLICANT I ATTORNEY DOCKET NO. 

L 

PTOL-90 (Rev. 6184) 

06/07/9.5 .JERVIS 

JEFFREY G SHELDON 
fiHELDO~~ ~.: MAK 
225 SOUTH LAKE AVENUE SUITE 
PASADENA CA 91101 

900 

_J 

.J 

EXAMINER 

YU, .J 

ART UNIT PAPER NUMBER 
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This is in response to appellant's brief on appeal filed 6/18/98. 

(1) Real Party in Interest 

A statement identifying the real party in interest is contained in the brief. 

(2) Related Appeals and Interferences 

Page 2 

A statement identifying the related appeals and interferences which will directly affect 

or be directly affected by or have a bearing on the decision in the pending appeal is contained 

in the brief. 

(3) Status of Claims 

The statement of the status of the claims contained in the brief is incorrect. A correct 

statement of the status of the claims is as follows: 

This appeal involves claims 21 ~ 23, 25-31, 34-38, 40-42, and 44-46. 

Claims 32 and 33 are allowed. 

(4) Status of Amendments After Final 

The appellant's statement of the status of amendments after final rejection contained in 

the brief is incorrect. 
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The amendment after final rejection filed on 6118/98 bas been entered. 

(5) Summary of Invention 

Page 3 

The slUTIIIlafy of invention contained in the brief is deficient because on page 13, line 

4, appellant erroneously concludes that the nitinol as described by the Seader reference 

requires a treatment process to make it exhibit the properties of an SIM material, and 

appellant's memory alloy element does not require a treatment process to make it exhibit the 

properties of an SIM material. This conclusion is not well taken because both Balko and 

appellant use nitinol (refer to the preliminary amendment filed on 6n 195). 'In addition, there 

is no basis to support the allegation of Balko's nitinol in view of Seader reference requires an 

extensive, time consuming and expensive treatment process to make it exhibit the properties of 

an SIM material. 

(6) Issues 

The appellant's statement of the issues in the brief is correct. 

(7) Grouping of Clai,ms 

Appellant's brief includes a statement that claims 21, 23, 25-31, 34-38, 40-42, and 44-

46 in Group 1 and claims 32, 33, 35, 38, 41-42, and 46 in Group 2 do not stand or fall 

together and provides reasons as set forth in 37 CFR l. l 92(c)(7) and (c)(8). 
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(8) Claims Appemed 

Tue copy of the appealed claims contained in the Appendix to the brief is correct. 

(9) Prior Art of Record 

The following is a listing of the prior art of record relied upon in the rejection of claims 

lUlder appeal. 

4,512,338 Balko et al 4-1985 

4,485,805 Foster, Jr. 12-1984 

J .D. Seader, "Separation Systems Synthesis", Encyclopedia of Chemical 

Technology, third edition, volume 20, (1982), pages 726'..736. 

5,231,989 Middleman et al 8-1993 

r 
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(10) Grounds of Rejection 

The following ground of rejection is applicable to the appealed claims. 

1. The following is a quotation of35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth _in 
section 102 of this title, ifthe differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 21, 23, 25, and 26-31, 34-38, 40-42, and 44-46 are rejected under 35 

U.S.C. 103(a) as being unpatentable over Balko et al in view of Seader(Encyclopedia of Chemical 

Technology publication) and Foster, Jr.. 

Balko teaches a nitinol (SMA) wire forming a graft structure 22 being placed insid~ the 

sheath head 50 (hollow placement device). Balko further teaches that the nitinol material having 

martensite transformation temperature at approximately body temperature, such as 3 7°C (column 

3, lines 63-66) (martensite-austenite transformation). Balko lacks the description of that the 

nitinol is a pseudo elastic SMA. However, the teaching on page 731, lines 13-20 and page 733, 

line 6 of Seader discloses the nitinol having superelastic behavior (or pseudoelastic behavior) 

which would have stress-induced martensite-martensite transformation, and the deformation strain 
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is reversible through stress release and not by a temperature-induced phase change . Therefore, it 

is obvious that Balko's nitinol graft would have the same property as claimed such that the alloy 

formed at least partly from pseudoelastic shape-memory alloy, the alloy would display reversible 

stress-induced martensite at about body temperature such that it would have a stress-induced 

martensitic state and an austenitic state, the memory alloy element having a deformed shape when 

the alloy is in its stress-induced martensitic state and a different unstressed shape when the alloy is 

in its austenitic state. 

Balko differs from the present invention in that Balko lacks a guide wire. However, it is 

notoriously old and well known in the art that the guide wire is necessary and being used for 

guiding a catheter into the body. In addition, Foster shows a stylet 16 (guide wire). Therefore, it 

would have been obvious to one of ordinary skill in the art at the time the invention was made to 

provide Balko's device with a guide wire in order to guide the catheter into a desire location. 

3. The non-statutory double patenting rejection, whether of the obviousness-type or non
obviousness-type, is based on a judicially created doctrine grounded in public policy (a policy 
reflected in the statute) so as to prevent the unjustified or improper timewise extension of the 
"right to exclude" granted by a patent. In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 
1969); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Van Ornum, 686 
F.2d 937, 214 USPQ 761(CCPA1982); In re Langi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 
1985); and In re Goodman, 29 USPQ2d 2010 (Fed. Cir. 1993). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(b) and© may be used 
. to overcome an actual or provisional rejection based on a non-statutory double patenting ground 

· provided the conflicting application or patent is shown to be commonly owned with this 
application. See 37 CFR 1.78(d). 
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Effective January 1, 1994, a registered attorney or agent ofrecord may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 3.73(b). 

4. Claims 21 and 23 are rejected under the judicially created doctrine of obviousness-type 

double patenting as being unpatentable over claims 1-2 ofU.S. Patent No.5,231,989. Although 

the conflicting claims are not identical, they are not patentably distinct from each other because 

the difference between the patented claims and the proposed application claims are minor and 

obvious from each other. In the instant claims 21 and 23, all elements are included in the claims 

1-2 of Pat. 5,231,989. The recitation of "placement device" is merely obvious variation over the 

"elongated tube" from claim 1 of the Pat. No. 5,231,989, the "memory alloy element" or "stent" 

is merely obvious variation in wording over the "elastic member", and the "guide wire" is a 

variation over the "straightener" from claims 1-2 of Pat. No. 5,231,989. The alternate 

terminology is obvious and merely limits the claim slightly but it does not change the scope of the 

claim. 

5. Claims 21and23 are rejected under 35 U.S.C. 102(e) as anticipated by or, in the 

alternative, under 35 U.S.C. 103(a) as obvious over Middleman et al. 

Middleman discloses an elastic member 60 (stent) formed from superelastic material which 

is located inside an elongated tube (catheter). Middleman further discloses a straightener (guide 
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wire) and the elastic member are capable ofrelative axial movement (see claims 1 and 2 of 

Middleman). 

Page 8 

Middleman differs from the present invention in that only the names for each claimed parts 

are different. However, having a different name is considered as an obvious design choice and 

fails to patently define over the prior art. 

6. Claims 32 and 33 are allowed. 

(11) Response to Argu.ment 

Appellant argues that Balko does not have the same material as claimed. Especially on 

page 15 of the Brief, the Appellant's description of the Balko reference such that "Balko does 

not teach use of an SIM material or use of a shape memory alloy that exhibits properties of an 

SIM material at about body temperature" is incorrect. First, both of Balko and instant 

application use the nitinol alloy. Next, Balko in column 3, lines 54-66 teaches the shape 

memory alloy, nitinol wire, having martensite transformation temperature of approximately 

37°C, when the wire is exposed to the heat of the surrounding body tissue, the wire is 

permitted to reach and exceed the martensite transformation phase, accordingly, initiate 

reformation into its coiled form (column 4, lines 21-27). While it is true that Balko does not 

explicitly disclose that the wire transforms from a deformed shape to an unstressed shape 

without any change in temperature of the shape memory alloy, it is well known in the art that 



COOK 
Exhibit 1002-0222

Application/Control Number: 08/483,291 

Art Unit 3733 

• 
Page 9 

the nitinol can exhibit the properties of an SIM or superelastic material at a constant 

temperature (refer to Seader disclosure on page 730 and 733 as explained above). Seader on 

page 730, third paragraph, and on page 733, second paragraph, clearly discloses that the 

Nitinol has a known superelastic behavior or SIM behavior. Since the nitinol inherently has 

the characteristic of SIM material as one of its properties, Balko does disclose the shape 

memory nitinol would have properties of an SIM material at about the body temperature. 

Applicant on page 19, lines 5-7 of the Brief argues that Foster does not disclose a stylet 

or guide wire that guides the naso-gastric tube into the stomach of a patient. While it is true 

that Foster discloses a stylette that is inserted after the naso-gastric tube is already in the 

stomach, however, the teaching in column 4, lines 32-42 of Foster discloses that the stylette 16 

being used to guide a balloon 11 into the desired location and after confirmation of the 

placement of the balloon 11 in the stomach the stylette 16 is removed. In addition, as stated in 

the rejection above, a stylette or guide wire is notoriously old and well known in the art for 

guiding a flexible catheter into the desired location. Therefore, the feature of having a 

guidewire for guiding a catheter into the body fails to patentably define over the prior art. 

On page 26 of the Brief, appellant st.ates that "the examiner did not give proper weight 

to the expert declaration of Dr. Lee Middleman". The statement is incorrect. The 

declaration to Dr. Lee middleman was thoroughly reviewed and found to be unpersuasive for 

the following reasons: (1) the declaration states Dr. Lee Middleman's opinion such that "find 

no suggestion or teaching in Balko, Seader, or Foster to make the nitinol disclosed in Balko 
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from a stress-induced martensite alloy" (page 3, lines 19-20). Tiris opinion is not persuasive 

because there is no basis to support the allegation f that Balko's nitinol can not exhibit SIM 

properties. In addition, as noted by the appellant, nitinol can exhibit the properties of an SIM 

material. (2) Dr. Middleman further states that "there is no suggestion in Balko or any of the 

other references to use nitinol without a temperature change" (paragraph 13). While it is true 

that Balko is silent on the use of nitinol without a temperature change, it is inherent in the 

characteristic of the nitinol such that nitinol would be able to exhibit the SIM at the constant 

temperature (refer to the teaching on page 731, paragraph 3 of Seader). In addition, the 

teaching on page 733, paragraphs 4 and 6 of the Seader disclosure teaches usage in the medical 

device field and the nitinol undergoes superelastic behavior at body heat. Since the declaration 

did not directly address the Seader disclosure, therefore, the declaration is found not 

persuasive. 

On page 23, lines 6-10 of the Brief, appellant argues that the limitation of "the memory 

alloy stent having (I) a deformed relatively straightened shape when the alloy is in its stress

induced martensitic state and (ii) a different unstressed relatively coiled shape in claims 32 and 

33 is not provided by the combination of Balko, Seader, and Foster reference" is correct. 

Claims 32 and 33 are allowable over the prior art of record. 

On page 28 of the Brief, appellant argues that "claims 1 and 2 of the '989 patent 

disclose an elastic member made of SIM material to bend or unbend a bendable elongated 

tube. In contrast, claims 21 and 23 of the present application disclose a non-bendable hollow 
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placement device to bend and unbend a memory alloy made of a SIM material". The 

argument is not well taken because of the following reasons: frrst, the claimed invention frrst 

refers to a hollow placement device, the language of "non-bendable" is irrelevant because the 

language is not supported by the present claims. Next, claims 1 and 2 of '989 patent claim an 

article comprising an elongated tube, an elastic member being a memory alloy element formed 

at least partly from a superelastic shape-memory alloy, the alloy displaying reversible stress-

induced martensite at about body temperature such that it has a stress-induced martensite state 

containing relatively more martensite and an austenitic state containing relatively more 

austenite. ill the instant claims 21 and 23, appellant claims a medical device having a hollow 

placement device, and a memory alloy element which having the same characteristic as 

presented in claims 1 and 2 of '989 patent. Therefore, it is obvious that claims 21 and 23 of 

the present application and claims 1 and 2 of '989 patent cover the same subject matters or 

same invention. The examiner notes that euphemistic differences in claim language does not 

elevate the claims to a non-obvious or distinct invention. 

On page 31 of the Brief, appellant argues that U.S. Patent No. 5,231,989 does not 

qualify as prior art under 35 U.S.C. §102(e). The examiner rejects the claims 21 and 23 

under 35 U.S.C. §102(e) along with the double patenting rejection because both of the '989 

patent and the present application are commonly owned by the same assignee and having 

different inventive entities. Therefore, the rejection to claims 21 and 23 under double 

patenting along with 35 U.S.C. §102(e) is proper. 
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For the above reasons, it is believed that the rejections should be sustained. 

Justine Yu 
September 29, 1998 

225 South Lake A venue 
9th Floor 
Pasadena, California 91101 

Respectfully submitted, 

Richard . pley 
SupervisOry Patent Examiner 

Group3700 
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Attorney Docket Number 9438-1 

D STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
INCORPORATING S™ ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3733 

REPLY BRIEF SUBMITTED UNDER 37 C.F.R.. §L193(b) 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Sir: 

tf;r2--
RECEtVED 

Utt.; - 7 1998 

Grouo 3700 

Appellant submits this Reply Brief (in triplicate), pursuant to 3 7 C.F .R. § 1.193(b ), in reply 

to the Examiner's Answer mailed September 30, 1998, in connection with the appeal filed in the 

above-identified application. 

Also filed with this Reply Brief is a Request for Oral Hearing, pursuant to 3 7 C.F .R. § 1.194, 

along with the accompanying fee of $260.00, pursuant to 37 C.F.R. § 1.17{g). 

J:\Medtronic, lnc\9438-1\RcplyBrief-113098.wpd 
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This Reply Briefis filed in response to the Examiner's Answer mailed on September 30, 1998, 

in connection with the appeal from the final rejection mailed September 18, 1997, in the subject 

application. The Examiner's Answer raised new points of argument. 

In the Appeal Brief filed by Appellant on June 18, 1998, Appellant sought reversal by the 

Board of the Examiner's final rejection of claims 21, 23, and 25-3 8, 40-42, and 44-46 (dependent 

claims 39 and 43 were withdrawn from appeal and canceled in an amendment filed subsequent to the 

final rejection, an amendment which the Examiner has entered). 

In the Examiner's Answer, Appellant acknowledges that the Examiner indicated that 

independent claims 32 and 33 are allowable over the prior art of record. Thus, claims 21, 23, 25-31, 

34-38, 40-42, and 44-46 are presently on appeal. 

IT. THE REPLY BRIEF SHOULD BE ENTERED PURSUANT TO 37 C.F.R. §1.193(b) 

The Examiner's Answer raised new points of argument. According to 3 7 C.F.R. § 1.193(b ), 

Appellant may file a Reply Brief directed only to such new· points of argument. Since Appellant's 

Reply Brief deals only with new points of argument raised in the Examiner's Answer, Appellant 

respectfully submits this Reply Brief in accordance with 37 C.F.R § 1.193(b ). 

In the Examiner's Answer, the Examiner for the first time indicated that claims 32 and 33 are 

allowable over the prior art of record. In particular, the Examiner stated the following: 

On page 23, lines 6-10 of the Brief, Appellant argues that the limitation of "the memory alloy 
stent having (i) a deformed relatively straightened shape when the alloy is in its stress-induced 
martensitic state and (ii) a different unstres'sed relatively coiled shape in claims 32 and 33 is 
not provided by the combination of Balko, Seader, and Foster references" is correct. Claims 
32 and 33 are allowable over the prior art ofrecord. 

J:\Medtronic, Jnc\9438-1 \ReplyBrief-113098. wpd 1 



COOK 
Exhibit 1002-0229

• 
See Examiner's Answer, page 10. 

•• 
PATENT 

Attorney Docket Number 9438- l 

In the Examiner's Answer, with respect to the obviousness rejection of the claims over Balko 

in view of Seader, the Examiner for the first time argued that it is inherent in the characteristic of 

nitinol that such nitinol exhibits SIM properties at constant temperature. In particular, the Examiner 

argued the following: 

... [B]oth Balko and the instant application use the nitinol alloy. Next, Balko, in column 3, 
lines 54-66 teaches the shape memory alloy, nitinol wire, having martensite transformation 
temperature of approximately 3 7 ° C, when the wire is exposed to the heat of the surrounding 
body tissue, the wire is permitted to reach and exceed the martensite transformation phase, 
accordingly, initiate reformation.into its coiled form (column 4, lines 21-27). While it is true 
that Balko does not explicitly disclose that the wire transforms from a deformed shape to an 
unstressed shape without any change in temperature of the shape memory alloy, it is well 
known in the art that the nitinol can exhibit the properties of an SIM or superelastic material 
at a constant temperature ... Seader on page 730, third paragraph, and on page 733, second 
paragraph, clearly discloses that the nitinol has a known superelastic behavior or SIM 
behavior. Since the nitinol inherently has the characteristic of SIM material as one of its 
properties, Balko does disclose the shape memory nitinol would have properties of an SIM 
material at about the body temperature. 

See Examiner's Answer, page 8 to page 9. 

Further, in the Examiner's Answer, the Examiner for the first time argued that Foster discloses 

a stylette that is used to guide a balloon into the desired location. In particular, the Examiner argued 

the following: 

Applicant on page 19, lines 5-7 ofthe Brief argues that Foster does not disclose a stylet or 
guide wire that guides the naso-gastric tube into the stomach of a patient. While it is true that 
Foster discloses a stylette that is inserted after the naso-gastric tube is already in the stomach, 
however, the teaching in column 4, lines 32-42 of Foster discloses that the stylette 16_being 
used to guide a balloon 11 into the desired location and after confirmation of the placement 
of the balloon 11 in the stomach, the stylette 16 is removed .... 

See Examiner's Answer, page 9. 

J:\Mcdtronic, Inc\9438-1 \ReplyBrief-113098. wpd 2 
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Further, in the Exarrtjner' s Answer, with respect to the obviousness-type double patenting 

rejection of claims 21and23, over claims 1and2 ofU.S. Patent No. 5,231,989,theExaminer forthe 

first time argued the following: 

.... the claimed invention first refers to a hollow placement device, [and] the language of"non
bendable" is irielevant because the language is not supported by the present claims. Next, 
claims 1 and 2 of the '989 patent claim an article comprising an elongated tube, an elastic 
member being a memory alloy element formed at least partly from a superelastic shape 
memory alloy, the alloy displaying reversible stress induced martensite at about body 
temperature such that it has a stress-mduced martensite state containing rel.atively more 
martensite and an austenitic state containing relatively more austenite. In the instant claims 
21 and 23, appellant claims a medical device having a hollow placement device, and a memory 
alloy element which having the same characteristic as presented in claims 1 and 2 of the '989 
patent. Therefore, it is obvious that claims 21 and 23 of the present application and claims 
1 and 2 of the '989 patent cover the same subject matter of the same invention. 

See Examiner's Answer, page 11. 

Further, in the Examiner's Answer, with respect to the claims 21 and 23 under 35 U.S.C. 

§102(e), or in the alternative, under 35 U.S.C. §103(a), the E;xCIJl1iner for the first time argued the 

following: 

... The Examiner rejects the claims 21and23 under 35 U.S.C. §102(e), along with the double 
patenting rejection because both the '989 patent and the present application are commonly 
owned by the same assignee and having different inventive entities. Therefore, the rejection 
to claims 21 and 23 under double patenting along with 35 U.S.C. §102(e) is proper. 

See Examiner's Answer, page 11. 

J:\Medtronic, Inc\9438-1 \ReplyBrief-113098.wpd 3 



COOK 
Exhibit 1002-0231

• 
ID. ARGUMENT 

•• 
PATENT 

Attorney Docket Number 9438-1 

A. The Examiner is Incorrect in the Assertion that Seader Teaches that 
Nitinol Inherently has the Characteristics of SIM Material 

In the Examiner's Answer, with respect to the obviousness rejection of the claims over Balko 

in view of Seader, the Examiner for the first time argued that it is inherent in the characteristic of 

nitinol that such nitinol exhibits SIM properties. The Examiner is plainly wrong. 

The portion of Seader referred to by the Examiner (page 731, paragraph 3 of Seader) says 

nothing about nitinol inherently having the characteristic of exhibiting SIM properties. Rather, 

Seader discloses that a nitinol alloy has a martensite phase, and thus exhibits shape memory behavior, 

only if it is heated to an "elevated temperature" (page 726, paragraph;! )and "cooled at a certain rate" 

(page 726, paragraph 2). Moreover, even if such an alloy has a martensite phase, this does not mean 

it is superelastic (i.e. SIM). In addition, Seader discloses the ability of alloys "under certain 

conditions to exhibit superelastic behavior" (page 731, paragraph 3). Such an alloy is superelastic 

only if it is "deformed well beyond the point of the initial single-coalesced martensite stage"(page 

731, paragraph 3). Further, only some nitinol alloys can exhibit superelastic behavior, a fact 

acknowledged by Seaderwhen he says "when many (not all) of the martensitic alloys are deformed ... " 

(page 731, paragraph 3). 

The Examiner's argument that all nitinol inherently exhibits SIM behavior makes as much 

sense as arguing that all birds are capable of being carrier pigeons. In fact, only some birds can be 

carrier pigeons, and only if they are properly trained. Likewise, only some nitinol alloys have the 

capability of exhibiting SIM behavior, and only if they are appropriately treated. 

J:\Mcdtronic, Inc\9438-1\ReplyBrieC-113098.wpd 4 



COOK 
Exhibit 1002-0232

• •• 
PATENT 

Attorney Docket Number 9438-1 

Not only has the Examiner misinterpreted and mischaracterized Seader, the Examiner fails to 

acknowledge that her position is contrary to the facts presented by an acknowledged expert in the 

field. Dr. Lee Middlemen states that nitinol can exhibit the properties of an SIM material "only if it 

undergoes a treatment process ... (that is) extensive, time consuming, and expensive ... " (see 

Middleman Deel., paragraph 11 ). Thus, Dr. Middleman's declaration is consistent with the teachings 

of Seader. Moreover, as previously argued in Appellant's Appeal Brief, and contrary to the 

Examiner's position, the Declaration of Dr. Lee Middleman does address the Seader reference (see 

Middleman Declaration, paragraph 13). 

In addition, the Examiner also fails to recognize that her position is inconsistent with the 

teachings of U.S. Patent No. 4,505, 767 to Quin which was before the Examiner in the subject 

application and which was relied upon by the Examiner in the office action dated October 29, 1996. 

Quin, like Seader, discloses that only certain nickel/titanium alloys exhibit SIM properties and require 

cold-working to develop tl1e SIM properties (col. 3, lines 3-15). 

Thus, what should the Board rely on - the plain language of Seader, Quin, and Dr. 

Middleman, or the factually incorrect speculation of the Examiner? 

In vie-w of the above arguments, the Examiner's entire rejection under 3 5 U.S. C. § 103 (a) must 

fail. It is a house of cards built upon technically incorrect speculation. If all nitinol alloys do not 

exhibit SIM behavior, then no prima facie case of obviousness has been made. Only with hindsight 

would one skilled in the art replace Balko's shape memory alloy that requires heat to transfoni1 with 

an SIM material that does not require such heat. Just as Appellant's basic invention has already been 

found patentable by other examiners, the Board should likewise find Appellant's invention to be 

patentable by reversing the rejection of the claims under 35 U.S.C. §103(a). 

1:1Med!ronic, Inc\9438-1 \ReplyBrief-113098. wpd 5 
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The Examiner cites the secondary reference Foster for its disclosure of a stiffener rod· or 

stylette 16 as a guide wire, and argues that Foster discloses that the stylette is used to guide a balloon 

into the desired location, and after confirmation of the placement of the balloon in the stomach, the 

stylette is removed. 

The Examiner is wrong. The stylette in Foster is inserted into a naso-gastric tube after the 

naso-gastric tube is already inserted into the stomach. Thus, it is not a guide wire. In particular, 

Foster only discloses that a pull string 15 is used to place a balloon 11 in a patient's stomach (col. 4, 

lines 13-15) and that the balloon 11 is placed in position in the patient's stomach by passing the 

standard naso-gastric tube 14 through the mouth (col. 4, lines 28-30). After the tip 24 of the tube 

14 is confirmed to be in the stomach, a metal stiffener ( stylette) 16 is run down the lumen to within 

1 inch of the distal end of the naso-gastric tube (col. 4, lines 32-35). The balloon 11 with the fill tube 

13 attached is rolled up and inserted into a rubber finger cot 17 to which the pull string 15 is attached 

(col. 4, lines 35-38). Then, by pulling the string 15 through the lumen of the naso-gastric tube 14, 

the balloon 11 containing finger cot 17 is drawn down into the stomach (col. 4, lines 38-40). After 

confirmation of the placement of the balloon 11 in the stomach, the stylette 16 is removed and the 

balloon 11 is inflated with saline plus contrast media (col. 4, lines 40-43). 

Thus, the Examiner has failed to establish a prima facie case of obviousness because the 

proposed combination ofreferences does not produce Appellant's claimed invention. Accordingly, 

J:\Mcdtronic, Inc\9438-1\ReplyBrief-113098.wpd 6 
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Appellant respectfully requests that the Board reverse the Examiner's rejection of the claims under 

35 U.S.C. §103(a). 

C. The Examiner is Incorrect in the Assertion that Claims 21 and 23 of the Present 
Invention Cover the Same Invention as Claims 1 and 2 of the '989 Patent 

In the Examiner's Answer, with respect to the obviousness-type double patenting rejection 

of claims 21 and 23, over claims 1 and 2 of U.S. Patent No. 5,231,989 ("the '989 patent"), the 

Examiner argues that the language of"non-bendable" in Appellant's Brief is irrelevant because the 

language is not supported by the present claims (see Examiner's Answer, page 11). The Examiner 

misses the point of Appellant's argument. Appellant claims "the hollow placement device stressing 

the memory alloy element at a temperature greater than the A(s) of the alloy so that the memory alloy 

element is in its deformed shape" (see claim 21). If the hollow placement device of the present 

invention were bendable, it could not stress the memory alloy element as required by claims 21 and 

23. In contrast, in the '989 patent, the hollow member is bent by the elastic member made of SIM 

material ("transforming the elastic member from one shape to another for correspondingly bending 

or unbending the distal segment of the (elongate) tube" (claim 1 ( c)) The hollow member .cannot be 

used to stress the elastic member. Thus, the subject matter of claims 21and23 is not obvious over 

claims 1 and 2 of the '989 patent. 

Further, the Examiner ignores the fact that Appellant claims a guide wire such that the hollow 

placement device is guidable by the guide wire. In contrast, the '989 patent claims a "straightening 

means capable of preventing the elastic member from bending." The guide wire in Applicant's 

J:\Medtronic, Inc\9438-1 \ReplyBrief-1130')8.wpd 7 
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invention is used to guide rather than straighten, and thus performs a different function from the 

straightening means of the '989 patent. 

Accordingly, Applicant respectfully requests that the Board reverse the Examiner's 

obviousness-type double patenting rejection of claims 21and23 in view of the '989 patent. 

D. The Examiner is Incorrect in the Assertion that Because the Subject Application 
and the '989 Patent are Commonly Owned by the Same Assignee, the Rejection 
of Claims 21 and 23 Under 35 U.S.C. §102(e) is Proper 

In the Examiner's Answer, the Examiner argues for the first time that the rejection of claims 

21 and 23 under 35 U.S.C. § 102( e), along with the double patenting rejection is proper, on the basis 

that both the '989 patent and the present application are commonly owned by the same assignee and 

have different inventive entities. The Examiner is wrong. 

According to M.P.E.P. §706.02(a), for a §102(e) rejection to apply, the reference must be 

a U.S. Patent with a filing date earlier than the effective filing date of the application. Thus, whether 

the '989 patent and the subject application are commonly owned by the same assignee is irrelevant 

because the '989 patent does not qualify as prior art under 35 U.S.C. §102(e) to the subject 

application. Moreover, the common assignee requirement applies to a double patenting rejection (see 

M.P.E.P. §706.02(b)) or a: provisional rejection under 35 U.S.C. §102(e) where the reference is a 

copending U.S. Patent application (see M.P.E.P. §706.02(t)). The '989 patent is an issued patent 

and is not a copending application. 

As indicated by the genealogy of the subject application, which was previously set forth in 

Appellant's Appeal Brief, the application on appeal has an effective filing date of October 14, 1983. 

Claims 21 and 23, as well as the other claims on appeal are supported by the specification as originally 

J:\Medtronic, Inc\9438-1 \ReplyBrief-113098. wpd 8 
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submitted and contain no new matter. Thus, claims 21 and 23, and the other claims on appeal are 

entitled to the priority date of October 14, 1983. Since the filing date ofU.S. Patent No. 5,231,989 

to Middleman et al. is February 15, 1991, which is almost eight (8) years after the October 14, 1983 

priority date, the Examiner erred in rejecting claims 21and23 under 35.U.S.C. §102(e) and in the 

alternative under 35 U.S.C. §103(a). 

Thus, the Examiner has not presented any good reason why the rejection of claims 21 and 23 

under 35 U.S.C. §102(e) is without merit. Accordingly, Applicant respectfully requests th~t the 

Board reverse the Examiner's rejection of claims 21 and 23 under 35 U.S.C. §102(e), or in the 

alternative, under 35 U.S.C. §103(a). 

IV. CONCLUSION 

In view of the foregoing arguments, Applicant respectfully requests that the Board reverse 

the Examiner's rejection of claims 21, 23, 25-31, 34-38, 40-42, and 44-46. 

1:\Medtronic, lnc\9438-1\ReplyBrief-113098.wpd 9 
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Please charge any additional fees associated with this reply brief or credit any overpayment 

to Deposit Account No. 19-2090. 

Date 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 

. Fax: (626) 795-6321 
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Respectfully submitted, 

SHELDON & MAK 

By: ~[;.&!Pa 
Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAIL mailing label no.: EL121767250US 
Date of Deposit: November 30, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the ATTN: , Assistant 
Commissioner For Patents, Washington, D.C. 20231 

Stuart Duckworth 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE ;7(1i 
In re application of: JAMES E. JERVIS Examiner: Justine Yu 

RECE1VED 

Serial No.: 08/483,291 Group Art Unit: 3301 

Filed: June 7, 1995 

For: MEDICAL DEVICES IN CORPORA TING 
SIM ALLOY ELEMENTS 

Utl.: - 7 1998 

Group 3700 

tf JP 
REQUEST FOR ORAL HEARING FOR APPEAL, PURSUANT TO 37 C.F.R. §1.194 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 2023 ~ 

Sir: 

Applicant respectfully requests an oral hearing for appeal in the above-identified case, now 

before the Board of Appeals, pursuant to 37 C.F.R. §1.194. Accompanying this Request for Oral 

Hearing for Appeal is the required $260.00 fee (check number-9208), as set forth in 37 C.F.R. 

§ l. l 7(g), for filing this Request for Oral Hearing for Appeal. 

12104/1998 ZADDALLA 00000059 08483291 

01 FC:121 260.00 OP 
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The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this communication or credit any overpayment to Deposit Account No. 19-2090. 

Date 

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake A venue; Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 
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Respectfully submitted, 

SHELDON & MAK 

By/5~~~ 
Karin E. Peterka 
Reg. No. 35,976 

2 

EXPRESS MAIL mailing label no.: EL121767250US 
Date of Deposit: November 30, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the ATTN: , Assistant 
Commissioner For Patents, Washington, D.C. 20231 

Stuart Duckworth 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: JAMES E. JERVIS 

Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
IN CORPORA TING SIM ALLOY 
ELEMENTS 

Examiner: Justine Yu 

Group Art Unit: 3733 

TRANSMITTAL LETTER 

BOX AF 
Assistant Commissioner for Patents 
Washington, D. C. 20231 

Dear Sir: 

Transmitted herewith are the following documents: 

RECE1VED 
l.J!::1.i - 7 ····-•!{ 

Groun 3700 

(1) a Reply to the Examiner's Answer mailed September 30, 1998, (and two additional 

copies) in the above-identified patent application; 

(2) a Request for Oral Hearing; 

(3) a check number 9208 in the amount of $260.00, to cover the filing fee for the 

Request for Oral Hearing under 37 C.F.R. § 1. l 7(f); 

( 4) a certificate of express mailing; and, 

(5) a return receipt postcard. 

12104/1998-ZABDRl±A OOWW59 OB48Ja1 
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The Commissioner is hereby authorized to charge payment of any additional fees associated 

with this appeal brief or credit any overpayment to Deposit Account No. 19-2090. 

Date: --'N'"-"=ov..:..;e=m=b=e=r-=3:....::0:..>.. . ....:.1::....9::....98~--

Karin E. Peterka, Esq. 
SHELDON & MAK 
225 South Lake Avenue, Suite 900. 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 
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Respectfully submitted, 

SHELDON & MAK 

By: __,_Kt~rJ!Wn--=..::.-~G._. ~~~=---~ 
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Karin E. Peterka 
Reg. No. 35,976 

EXPRESS MAlL mailing label no. EL121767250US 
Date of Deposit November 30, 1998 
I hereby certify that this paper is being deposited with the 
United States Postal Service "Express Mail Post Office to 
Addressee" service under 37 C.F.R. § 1.10 on the date 
indicated above and is addressed to the ATlN: Board of Patent 
Appeals and Interferences, Assistant Commissioner For 
Patents, Washington, D.C. 20231 

Stuart Duckworth 
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~TEFFREY i:; SHELDON 
'.3HELDON 8~ MAK 
225 SOUTH LAKE AVENUE 
PASADENA CA 91101 
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UNITED SY.ATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 
Address: IXIMMISSIONER OF PATENTS AND TRADEMARKS 

Washington, D.C. 20231 

FIRST NAMED APPLICANT I ATTORNEY DOCKET NO. 

.JERVIS .J ':>'<.1. :3 ;::: I 

OM41/ 1215 EXAMINER 

YU, .J 

SUITE 900 ART UNIT I PAPER NUMBER 

_J 
:37::'.!:3 

24-
DATE MAILED: 1211.i:.;9:::: 

Please find below a communication from the EXAMINER in charge of this application. 

Commissioner of Patents 

The reply brief filed 11130/98 has been entered and considered. The rejection to claims 

21 and 23 under 35U.S.C. 102(e)/103(a) in section 5 of the Examiner's Answer is withdrawn. 

The application has been forwarded to the :8oard of Patent Appeals and Interferences for decision 

on the appeal. 

Justine Yu 

PTOL-90 (Rev. 6184) 

~' .• 

Richard J. Apley 
Supervisory Patent Examiner 

Group3700 
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Jeffrey G. Sheldon 

Sheldon & Mak 

225 South Lake Avenue 

Suite 900 

Pasadena, CA 91101 

Appeal No: 

Appellant: 

Application No: 

Hearing Room: 

Hearing Docket: 

Hearing Date: 

Hearing Time: 

Location: 

NOTICE OF HEARING 

1999-2649 
Jervis, James E. 

08/483,291 
---

A 
s---
!Wednesday, February 07, 2001 

1:00 PM --------Room 12C07 
CRYSTAL GATEWAY 2 
1225 Jefferson Davis Highway 
Arlington, VA 22202 

CONFIRMATION REQUIRED WITHIN TWENTY-ONE DAYS 

Your attention is directed to 37 CFR § 1.194(a). 
The above identified appeal will be heard by the Board of Patent Appeals and Interferences on 
the date indicated. Hearings will commence at the time set and as soon as the argument in one 
appeal is concluded; the succeeding appeal .will be taken up. 

,) . 
The time allowed for argument is twenty minutes unless additional time is requested and permitted 
before the argument is commenced. 

CONFIRMATION OR WAIVER OF THE HEARING IS REQUIRED. 
This form must be completed below and filed with the Board of Patent Appeals and Interferences 
preferably by facsimile within TWENTY-ONE (21) DAYS from the mailing date of this notice 
indicating confirmation or waiver of the hearing. A copy of this form may alternatively be filed by 
mail if facsimile is not available. 

Failure to file this form within this time period will be construed as a waiver of the request for oral 
hearing. · 

37 CFR § 1.136(a) does not apply. 
By order of the Board of Patent Appeals and Interferences 

BPAI HEARINGS FAX No: BPAI Mailing Address: 

(703) 308-6199 BOARD OF PATENT APPEALS AND INTERFERENCES 
See 1108 Off. Gaz. Pat Trademark COMMISSIONER OF PATENTS AND TRADEMARKS 
Office 15 (Nov. 14,1989) WASHINGTON, D.C. 20231 

Clerk of the ·Board (703)-308-9797 

In all communications relating to this appeal, please identify the appeal by its number. 

CHECK ONE: Q HEARING ATTENDANCE CONFIRMED 

Q HEARING ATTENDANCE WAIVED · 
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Board of Patent Appeals and Interferences 
(70~) 308-6199 
Appeal No. 1999-2649 
U.S. Parent Application Serial No. 08/483,291 
For: Medical Devices Incorporating SIM Alloy Elements 

date: 
pages: 

Filing Date: June 7, 1995 · 
Applicant: James E. Jeivis 
Attorney Docket No. 9438-1 
December 15, 2000 
page(s) total, including this cover sheet: 2 
If you do not receive all the pages, please call: Marilyn, ext. 385 

Following is confirmation of attendance at the oral hearing for the above-identified 
maner. 

CONFIDENTIALITY NCJl'ICE: The documents accompanying this facsimile transmission contain 
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JEFFREY G. SHELDON 

Sheldon & Mak 
225 So. Lake Avenue. 9th Floor 
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Phone; (626) 7964000 
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UNITED STATES DISTRICT COURT 
DISTRICT OF MINNESOTA 

FOURTH DMSION 

Medtronic, Inc., 

Plaintiff, 

V. 

Boston Scientific Corporation 
and SciMed Life Systems, Inc.,. 

Defendants. 

United States Patents 

3620212 Nov., 1971 

3868956 Mar., 1975 
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4035007 Jul., 1977 

4037324 Jul., 1977 

4170990 Oct., 1979 
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Alfidi et al. 

Wilson 

Harrison et al. 
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Otsuka, et al., Shape Memory Alloys, Metals Forum, vol. 4, No. 3 ( 1981 ), pp. 142-152. 

Dotter, Charles T., Translwninal Expandable Nitinol Coil Stent Grafting: Preliminary Report; 
Radiology, vol. 147, pp. 259-260. 

Cragg et al., ''A New Percutaneous Vena Cava Filter'', AJR 141:601-604, 1983 

Cragg, ct al., Radiology, (Apr. 1983) vol. 147, pp. 261-263. 

Schctky, L. McDonald, "Shape Memory Alloys", Scientific America, Nov. 1979. pp. 74-82. 

Baumgart, et al., "Mechanical Problems in the use of the Memory Effect for Osteosynthesis 
Plates", 1977 

Watanabe, Studies on New Superelastic Ni-Ti Orthodontic Wire, J. Jap. Soc. for Dental 
Apparatus & Mat'ls .• vol. 23, No. 61, pp. 47-57 (1981) 

Melton, et al., "Alloys With Two Way Shape Memory Effect'', Mechanical Engineering, March 
1980, p. 42,43. 

Hughes, James L MD, US Anny Medical Research And Development Command, "Evaluation 
Of Nitinol For Use As A Material In The Construction Of Orthopaedic Implants" (l 976)(BSC 
51031- 51115)Contract No. DAMD 17-74-C-4041. 

Robinson, ''Metallurgy: Extraordinary Alloys That Remember Their Past", Science, vol. 191, no. 
4230, March 1976 

Wayman, "Some Applications of Shape-Memory Alloys," Joumal of Metals, Jun., 1980, pp. 
129-137. 

Oonishi, Clinical Magazine: Orthopaedic Surgery, 32, p. 1180 (1981). 

Cragg et al. "Nitinol Spiral Vena Caval Filter," 1986 (PX 88), Seminars in Intervcntional R.adiolob'y, 3:3; 
227-230. 
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Simon et al., "A Vena Cava Filter Using Thennal Shape Memory Alloy", Radiology 1977 
(125:89-94) 

Cragg et al., "Percutaneous Arterial Gtafting," Radiology 1984~ 150:45-49: 

Person(s) who may be relied upon as the prior inventor or as having prior knowledge of 
or as having previously used or offered for sale the invention of the patent in suit: 

Andrew Cragg 

Joseph Rysavy 

4313 Eighth Street, N.W. 

Rochester, MN 55901 

Gunner Lund 

John Hopkins Medical Institution 

East Baltimore, MD 

Flavio Castenada 

Willfido Castaneda-Zuniga 

Kurt Amplatz 

DATED this 18111 day of December, 2000. 

II-serve: 282.v.-pd . 3 

FULBRIGHT & JAWORSKI LLP 

DORSEY & WHITNEY LLP 



COOK 
Exhibit 1002-0249

.. DEC 18 2000 21:10 FR FULBR!GHT&JAWORSK! 212 318 3111 TO 0102909904525161 P.05/06 

John E. Lynch 
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David A. Rubin 

FULBRJGHT & JAWORSKI LLP 

666 Fifth A venue 

New York, New York 10103 

Telephone: (212) 318-3000 

Attorneys for Defendants, 

BOSTON SCIENTIFIC CORPORATION 

SCIMED LIFE SYSTEMS, INC. 

II-serve 282. wpd 4 

220 South Sixth Street 

Minneapolis, MN 55402 

Telephone: (612) 340-2600 
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I, John A. Bauer, hereby certify that a copy of the foregoing DEFENDANTS', BOSTON 
SCIENTIFIC CORPORATION AND SCIMED LIFE SYSTEMS, INC., SUBMISSION 
PURSUANT TO 35 U.S.C. § 282 was served by facsimile on December 18, 2000 to 

Celeste P. Grant 

ROBIN, KAPLAN, MILLER & CIRESI 

800 Lasalle Avenue, Suite 2800 

Minneapolis, MN 55402 

on this 18111 day of December, 2000. 

John 

fl-serve 2S2.Wpd 
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UNITED STATES DISTRICT COURT 
DISTRICT OF MJNNESOTA 

MEDTRONIC, INC., 
· a Minnesota corporation, 

Plaintiff, 

V. 

BOSTON SCIENTIFIC CORPORATION 
a Delaware Corporation, 

SCIMED LIFE SYSTEMS, INC., 
a Delaware corporation, 

Defendants. 

) 
) 
) 
) 

) Civil File No. 99-CV-1035 RHK/JMM 
) 

) 
) 
) DEFENDANTS' ANSWER 
) AND COUNTERCLAIMS 
) 
) 
) 
) 

In answer to Medtronic, Inc. 's ("Medtronic") Complaint served July 7, 1999 (the 

"Complaint"), Boston Scientific Corporation and SciMed Life Systems, Inc. ("BSC", "SciMed", 

respectively) respond to the specific paragraphs of the Complaint as follows: 

SPECIFIC DENIALS 

The numbering of the paragraphs herein corresponds to the numbering of the paragraphs 

in the Complaint. 

1. Paragraph 1 states a legal conclusion which does not require an answer but to the 

extent an answer is required, the allegations are denied. 

2. Defendants admit on information and belief that Medtronic is a Minnesota 

corporation with a principal place of business at 7000 Central A venue N .E., Minneapolis, 
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Minnesota, but otherwise defendants are without sufficient inforn1ation to permit them to form a 

belief as to the allegations of paragraph 2. 

3. Admitted. 

4. Denied. SciMed is a Minnesota Corporation. 

5. Admitted that this Court has jurisdiction, venue is proper, and defendants have 

done business in this district. Defendants deny the remaining allegation stated in paragraph 5. 

6. Defendants admit that on January 28, 1997, United States Patent No. 5,597,378 

entitled "Medical Devices Incorporating SIM Alloy Elements" was issued. Defendants are 

without sufficient knowledge or information to pemut them to form a belief as to the other 

allegations of paragraph 6, and therefore deny same. 

7. Defendants are without sufficient knowledge or information to permit them to 

form a belief as to the allegations of paragraph 7, and therefore deny same. 

8. Defendants admit that on November 26, 1991, United States Patent No. 

5,067,957 entitled "Method of Inserting Medical Devices Incorporating Snvt: Alloy Elements" 

was issued. Defendants are Defendants are without sufficient knowledge or information to 

permit them to form a belief as to the allegations of paragraph 8, and therefore deny same. 

9. Defendants are without sufficient knowledge or information to permit them to 

form a belief as to the allegations of paragraph 9., and therefore deny same. 

10. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

the Complaint. 

- 2 -
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11. Defendants admit that defendants have manufactured, sold, offered for sale or · 

distributed the RADIUS™ STENT in the United States, including :Minnesota, but otherwise deny 

all other allegations stated in paragraph 11. 

12. Denied. 

13. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

---~he_Q t. 

14. Defendants admit that defendants have manufactured, sold, offered for sale or 

distributed the RADIUS™ STENT in the United States, including Minnesota, but otherwise deny 

all other allegations stated in paragraph 14. 

15. Denied. 

First Affirmative Defense 

16. U.S. Patent Nos. 5,597,378 (the "'378 patent") and 5,067, 957 (the '"957 

patent")( collectively referred to as the "patents in suit") are invalid on one or more grounds 

pursuant to 35 U.S.C. §§ 1 et seq., including but not limited to §§ 102, 103, and 112. 

Second Affirmative Defense 

17. No conduct of defendants constitutes infringement of any of the patents in suit 

under any provision of 35 U.S.C. § 271 .. 

- 3 -
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COUNTERCLAIMS 

Defendants allege as follows: 

18. BSC is a Delaware Corporation with a principal place of business at One Boston 

Scientific Place, Natick, Massachusetts 017 60-1537. 

19. SciMed is a Minnesota Corporation with its principle place of business at One 

SciMed Place Maple Grove, Minnesota 55311 

20. On information and belief, plaintiff Medtronic is a Minnesota corporation with a 

principal place of business at 7000 Central A venue N.E., Minneapolis, Minnesota, 55432 and is 

subject to personal jurisdiction in this District by virtue of its filing of the Complaint in this 

action and by its conduct of business in this District. 

21. Upon information and belief, Medtronic is the owner of U.S. Patent 

No. 4,665,906 _(the '"906 patent"). 

22. The '906 patent is intimately related to the '957 and '378 patents: (a) the '906 

patent has the same specification as the '957 and '378 patents; (b) James E. Jervis is the sole 

named_ inventor on all three patents; and (c) the claims of the patents are directed to patentably 

indistinct subject matter as demonstrated by the fact that the '378 patent is "terminally 

disclaimed" over the '906 patent. (A terminal disclaimer is filed where the claimed subject 

matter of two or more commonly owned patents is not patentably distinct.) 

23. In view of the especially close relationship between the subject matter claimed in 

the '957 and '~78 patents and that of the '906 patent, defendants possess a reasonable 

apprehension that Medtronic will also assert that the '906 patent is infringed by defendants' 

-4-
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making, using, selling, and/or offering for sale the RADIUS™ STENT. A controversy thus exists 

between defendants and Medtronic as to the nature and scope of rights arising under the '906 

pat.ent. 

24. Accordingly, subject matter jurisdiction of the counterclaims exists under 28 

U.S.C. §§ 1331, 1332, 1338, 2201, and 2202. 

COUNT I 

DECLARATION OF PATENT INVALIDITY 

25. Defendants restate and incorporate by reference its answers and allegations in 

paragraphs 1 - 24 of its Answer and Counterclaims. 

26. Medtronic claims to own the '957 and '378 patents, and on information and 

belief, is the owner of the '906 patent (the '957, '378, and '906 patents will be referred to 

collectively as the "Medtronic patents"). 

27. Each of the Medtronic patents is invalid on one or more grounds pursuant to 

35 U.S.C. §§ 1 et seq., including but not limited to§§ 102, 103, and 112. 

COUNT II 

DECLARATION OF NONINFRINGEMENT 

28. Defendants restate and incorporate by reference its allegations in paragraphs 1 -

27 of its Answer and Counterclaims. 

- 5 -
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29. No conduct of defendants constitutes infringement of any of the Medtronic patents 

under any provision of 35 U.S.C. § 271. 

~ WHEREFORE, Defendants request that this Court enter judgment dismissing the .,,_.. . 

Complaint and in favor of Defendants on their counterclaims that the Medtronic patents are 

invalid and are not infringed by defendants. 

For an order directing Medtronic to pay defendants' attorney's fees and its costs in 

connection with this litigation. 

For such other and further relief as shall seem just and proper to the Court. 

DATED this 10th day of September, 1999. 
DORSEY & WHITNEY LLP 

!21~ 
Peter S. Hendrixson (MN# 44027} 
Robert R. Reinhart (MN# 90566) · 
David E. Bruhn (IvfN# 187045) 
Paul J. Robbennolt (MN #240497) 
220 South Sixth Street 
Minneapolis, Minnesota 55402 
Telephone: (612) 340-2600 

FULBRIGHT & JA WO RS KI LLP 
John E. Lynch 
John A. Bauer 
James Zubek 
666 Fifth A venue 
New York, New York 10103 
Tel~phone: (212) 318-3000 
Facsimile: (212) 752-5958 

Attorneys for Defendants, 
BOSTON SCIENTIFIC CORPORATION 
SCIMED LIFE SYSTEMS, INC. 

- 6 -
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UNITED STATES DISTRICT COURT 
DISTRICT OF MINNESOTA 

MEDTRONIC, INC., 
a Minnesota corporation, 

Plaintiff, 

v. 

BOSTON SCIENTIFIC CORPORATION 
a Delaware Corporation, and 

SCIMED LIFE SYSTEMS, INC., 
a Delaware corporation, 

Defendants. 

Civil File No. 99-CV-1035 RHK/FLN 

DEFENDANTS' AMENDED 
ANSWER TO PLAINTIFF'S 
FIRST AMENDED 
COMPLAINT FOR PATENT 
INFRINGEMENT 

In answer to plaintiff Medtronic, Inc.' s ("Medtronic") First Amended Complaint for 

Patent Infringement served April 17, 2000 (the "First Amended Complaint"), defendants Boston 

Scientific Corporation ("BSC") and SciMed Life Systems, Inc. ("SciMed") admit, deny and 

allege as follows: 

FIRST DEFENSE 

The numbering.of the paragraphs herein corresponds to the numbering of the paragraphs 

in the First Amended Complaint. 

1. Paragraph 1 states a legal conclusion which does not require an answer, but, to 

the extent an answer is required, the allegations are denied. 

2. Defendants admit on information and belief that Medtronic is a Minnesota 

corporation with a principal place of business at 7000 Central Avenue N .E .. Minneapolis, 
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Minnesota, but otherwise defendants are without sufficient information to permit them to form 

a belief as to the allegations of paragraph 2. 

3. Admitted. 

4. Denied. SciMed is a Minnesota Corporation. 

5. Defendants admit that this Court has jurisdiction, venue is proper, and defendants 

have done business in this district. Defendants deny the remaining allegations set forth in 

paragraph 5. 

6. Defendants admit that on January 28, 1997, United States Patent No. 5,597,378 

entitled "Medical Devices Incorporating SIM Alloy Elements" was issued. Defendants are 

without sufficient knowledge or information to permit them to form a belief as to the remaining 

allegations set forth in paragraph 6, and therefore deny the same. 

7. Defendants are without sufficient knowledge or information to permit them to 

form a belief as to the allegations set forth in paragraph 7, and therefore deny the same. 

8. Defendants admit that on November 26, 1991, United States Patent No. 5,067,957 

entitled "Method of Inserting Medical Devices Incorporating SIM Alloy Elements" was issued. 

Defendants are without sufficient knowledge or information to permit them to form a belief as to 

the remaining allegations set forth in paragraph 8, and therefore deny the same. 

9. Defendants are without sufficient knowledge or information to permit them to 

form a belief as to the allegations set forth in paragraph 9, and therefore deny the same. 

10. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

the First Amended Complaint. 

2 



COOK 
Exhibit 1002-0259

11. Defendants admit that defendants have manufactured, sold, offered for sale or 

distributed the RADIUS™ STENT in the United States, including Minnesota, but otherwise deny 

all other allegations set fo~ in paragraph 11. 

12. Denied. 

13. Defendants admit that they have had actual knowledge of the '378 patent for some 

time, but otherwise deny all other allegations stated in paragraph 13. 

14. Defendants restate and incorporate by reference their answers to paragraphs 1-9 of 

the First Amended Complaint. 

15. Defendants admit that defendants have manufactured, sold, offered for sale or 

distributed the RADIUS™ STENT in the United States, including Minnesota, but otherwise deny 

all other allegations set forth in paragraph 15. 

16. Denied. 

17. Defendants admit that they have had actual knowledge of the '957 patent for some 

time, but otherwise deny all other allegations set forth in paragraph 17. 

SECOND DEFENSE 

18. U.S. Patent Nos. 5,597,378 (the "'378 patent") and 5,067, 957 (the "'957 

patent)( collectively referred to as the "patents in suit") are invalid on one or more grounds 

pursuant to 35 U.S.C. §§ 1 et. seq., including but not limited to §§ 102, 103, and 112. 

THIRD DEFENSE 

19. No conduct of defendants constitutes infringement of any of the patents in suit 

under any provision of 35 U.S.C. § 271. 

3 
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COUNTERCLAIMS 

Defendants allege as follows: 

20. BSC is a Delaware Corporation with a principal place of business at One.Boston 

Scientific Place, Natick, Massachusetts 01760-153 7. 

21. Sci Med is a Minnesota Corporation with its princi pie place of business at One 

SciMed Place, Maple Grove, Minnesota 55311. 

22. On information and belief, plaintiff Medtronic is a Minnesota corporation with 

a principal place of business at 7000 Central Avenue N.E., Minneapolis, Minnesota, 55432, 

and is subject to personal jurisdiction in this District by virtue of its filing of the Complaint in 

this action and by its conduct of business in this District. 

23. Accordiilgly, subject matter jurisdiction of the counterclaims exists under 28 

U.S.C. §§ 1331, 1332, 1338, 2201, and 2202. 

COUNT I 

DECLARATION OF PATENT INVALIDITY 

24. Defendants restate and incorporate by reference its allegations set forth in 

paragraphs 1 - 23 of its Amended Answer and Counterclaims. 

25. Medtronic claims to own the '957 and '378 patents (the "patents in suit"). 

26. Each of the patents in suit is invalid pursuant to United States patent law, 

including 35 U.S.C. §§ 102, 103. 112 and/or 116. 

4 
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COUNT II 

DECLARATION OF NONINFRINGEMENT 

27. Defendants restate and incorporate by reference its allegations in paragraphs 1 -

26 of its .Amended Answer and Counterclaims. 

28. No conduct of defendants constitutes infringement of any of the patents in suit 

under any provision of.35 U.S.C. § 271. 

WHEREFORE, Defendants request that this Court enter judgment dismissing the First 

Amended Complaint in its entirety and enter judgment in favor of Defendants on their 

counterclaims as follows: 

A. Declaring that the patents in suit are invalid; 

B. declaring that the patents in suit are not infringed by defendants; 

C. declaring that the patents in suit are unenforceable against defendants; 

D. directing Medtronic to pay defendants' attorney's fees and costs incurred in 

connection with this litigation; and 

E. granting such other and further relief as shall the Court shall deem just and 

equitable. 

5 
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Dated: May 1, 2000 

John E. Lynch 
John A. Bauer 
James Zubok 
FULBRIGHT & JA WORSK.I LLP 
666 Fifth A venue 
New York, New York 10103 
Telephone: (212) 318-3000 
Facsimile: (212) 752-5958 

Attorneys for Defendants, 
BOSTON SCIENTIFIC CORPORATION 
SCIMED LIFE SYSTEMS, INC. 

6 

FULBRIGHT & JA WORSK.I LLP 
DORSEY & WHITNEY LLP 

Robert R. Reinhart (MN# 90566) 
David E. Bruhn (MN# 187045) 
Paul Robbennolt (MN#240497) 
DORSEY & WHITNEY LLP 
220 South Sixth Street 
Minneapolis, MN 55402 
Telephone: (612) 340-2600 

Attorneys for Defendants 
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!VALIJ.\TIO!C OP' NITllCCL P'Olt. IJ5E AS A f'IATUIAL IN-TH£ 
CCNSTA~'CTION OP' 011.TKOPAtDIC llU'LAHTS 

Ar.rry Ccntract, D~ contract 17·il+·C-~Olil 

PKAS£ I, 1 Decal'ilber 1973·2C February 19i; 

BAC~G~O\J!IO AHD DISCUSSION 

The ne•r equlatcmic alloys cf titanium and nickel with their unique 

"shape Nlnlry" 
0

dlsplayed futura pot2nthil ·u superior 111111tarlah for ortho-

pudlc Implants. It was the purpou of phase I of thl.s prcject to investi-

gate and evaluate the ..!..!!. ~biologic aceeptancz of s~ch 111<1terials, given 

the ·generic nam: HITINOL (Ill-Ti-Naval Ordnance Laboratory). Previous studjes 

by Buehler1 have sho.in that each or these alleys possesses a critical 

transition temperature ranse (TTR) ov~r which the alloys undergc~s a highly 

unique eieetronic change and atomic re~ositlonin~. This Ti~ can be varied 

through alloy ccmpcsitlon changes In excess er tco0c doon through the liquid 

nltr~g~n temperature (~196°c). Cer:ain mechanic.al properties such a$ 

elastic modulus and yield strength, also vary drastically as the alloys-~re 

moved through the TT~. Fur:herl!l'lre, when NITl~Ol Jlloys arc plasticdlly 

defcr~d belcw the Ti':\ (up to 8".d, the'f are capable of reven.ible and 

fcrc:sFul ·total recovery when heated to tempera:ures ellczeding tl'112 Tiil. 

The greJter the ·arr.cunt of strain, up to El'.l, the J3rger Is tl'le re::.overy 

stress en fore: prcduc~d. 

OCJEC~IVES 

1. lnvest.igate the corrosion reshunc: cf HIT!HOL al lcyi cf v~rying 

cc~osltlcn when exposed to blolO<Jic fluids for different time 

periods based on earlier ~ork by Castleman,~· (personal 

cC)lllll!UnlCatlon) that reve1led that NITINOL w•s, In fact,.blo· 

1cglcally acceptable. _, 
1Aesults cf this wcrk -rna~ ~· found In Appendix A. 
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2. Den=nurus that thHt alloys ccntlnued to dliplay tholr "J~?G 

l'ATEi\l~LS 

To study the blocompatlbillty of HITIHOL, It was necessary to look at 

saveral alloy compositions. Because various ~otential medical devices 

require certain design characteristics, represencatlv: alloys :panning the 

amperatures and ru:overy stresses were investigated 'in orcer to provide 

for• broad spectrum of fu~ure •q:1piic:itlons (se: Tabh I)", The pri:nary 

difference betwe:n each alloy was in t~e nickei·cobalt relationship. Such 

changes altered the he3t recov:ry rang:. The Immediate wrought conflgur-

atlon and ultlll'~t! use of each alloy may be found in Tabie I I. The fol-

lcwin; four HITlllOL 11'.aterials were prepared for this investigation: 

1. Filings and pcwc!e:-. Fine filings and powc!u required for fibro- · 

blast tissue studies were ~reduced by filing a ~.S:mi diameter 

alloy rod witn a tunqsten car~iclt.: file. 

2. lnolanr scecirrens (se~ 'ig. I).· HITINOL alliJys were machined into 

Implant specimens whose axis was Che same as the principal 

·a~is of the original hot swaged red. The du~cell configur-

ation allcwed for Ingrowth of tissue which could then effec· 

tlvely resist wandering of the implant in the tissue. 

). ~· Vashers were prepared, bu: we~e not used until phase II 

of this project and will be described further at that point. 

4. Bone plates. Contracting bone plates were designed and 111achined 

ai outlined In Appendix A to determine whether or not NITIHOL 

•lloys would continue to 1xhiblt memory recovery when heated 

through the recovery range l!!. vivo • 
..,. 

-... 

. :=···. 

i aith.r P"o1it1on ~ or c ('Re! ... H) • tn1p1ratur1 n 
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METHOD AHO RESULTS 

The fol 1cwlnv studiu were perforr.sd fn order to deteral nc t lu1:11 r.a-

spcnse to various NITINOL alloys. 

I. T~ first study utilized NITIHl'JL powder alloys I, IV, and Y In human 

flbrobla,ts cultured In Leighton tubes with HcCoy's culture medium plus 

calf serum. Tlunlu111 and 316-L stainless steel were used u CQntrols. In 

thi' short-term experiment, ~rphology and c~ll ccunts were checked as 

gross bar~ters of tissue to~iclty. At 20 and 26 days, no significant 

di fferencu in ~rpho]·ogy or cell counts among the three metals were 

reve_aled {see fig.2) 

2. The s~ccnd study was carried out by Dr. Gerald Finerman and his staff 

at UCLA. Filings from each of the 5 alloys as well as from titanium and 

stainless 'teel were placed In buffered fetal rat calvarla tissue in order 

to deter;nil'e their effects both -,n general protein an·d on collagen synthesis 

(see flg.3) •. With over a hundredfold concentration ranl)e for each of the 

substances, no statisti;ally significant differences from the controls were 

found. Shaded areas on the graph in fig.3 indicate the range for control 

values, and in all cases, e~perimental values fell within these ran9es. 

3. The third portion of pnase I utilized the smc;ll du~bbel I-shaped in~ 

plants beneath the sic.in of standard laboratory mic:e (fig.It). Each of the 

five alloys was tested en 27 mic"e, nine Implants left for cne week, nin~ 

for thre1! weeks, and nine for nine weeks. The animals were fed a standard 

diet and watered ad llbltum. Activity was not restricted. For surgery, 

the mice were anesthetized with ether~ A small Incision over the sacral 

•rea was 111de with a hemost•t subcutaneously 1pproachlng the scapular area ..,. 

--
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posteriorly. Th• chrcailc 1u·tur1 Niarl1t .,s ~sHd fr~ the ucr1a111 

cephal1d and emerged ..,Ith the needle sui:i-rlor to tha scapula, Thi li:pl~t 

-..H then put led fr-Qm thl ucr1:111 Into the ICl?ular area an·d le¢~ed wl th 1 

chrcmlc sutur1. l""lants -ra ·nat hf: over th• 11cr1.111 as originally 

planned b4c1111e of the ani~ls' ability to get to this area and dlstur; t:ie 

lll'~lants. At one, three, and nine weeks, t~ rnic: -.ere sacrlrlced and 

t.he lmpl;int was rerroved In tote. Specimens ~r~ observed for grcss Irr!-

tat Ion and discoloration. The metal was not explante~ frc~ the surrounding 

tiss~ In order to preserve the lnterfac~. 

The n=tal, together with the surrounding tissue, was then eirCledced In 

methylll'.ethacrylate. The el':trerr.e hardness of the rne:al, hc>"ever, pre

venud the rnicrotome from "cutting sections. It was therefor: neces~ary to 

place the entire block In an acid soluticn and to pass a current 

thro~;h.the aetal. The MlilNOL lll'!!)lant t~en pepped out, allowing sections 

to be cut "'ith the microtoll!:l!. Although small bits of the fibrous layer In 

aratlcns ...ere obtained (fig. ~) 

l!o gross necrosis and/or color changes were observed by llli!Croscopic 

e.xaminatlcn of the tlssLoe samples in the NITIHOL, stainless st~l. or ti-

tanlum tests. ~icroscopic tissue response wa~ evaluated by studying tne 

fibrous 111eni>rane ln:med.iately adjac~nt to stainless steel, titanium or 

alloy lsnplants,by observing the c'llular activity of the connective tis-

sues around the rr.erri>rane, and by checking the 111Uscle around the implant for 

signs of degeneration· and/or abnormal :el lular lnFl ltrates. An early fi

broblastlc response In the formation or a membrane iround the Implant ... as 

revealed In all ~ases. At nine weeks, va.sculature a~d bleed vessels sur

rounding th• area appeared normal •. lhere were n? giant c:slh present or 
., 
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degen1ratlcn of the inusc:l1 l•yers or loose =nnoctlw tissue •. No Slgni• 

flcant dlffonincas bet.,..en the cen~ral and thca NITIHOL Implant tlssu.t sec

tlcns wer• notad. 

Ii. The final step In ph.iise I w.u to study NITINOL plates· as dul;ned 

and machined In App. A. Th~ plates were lnstrW'l'l!!nted using strain ga~e 

cells glued in.to the pl.ue (fig. 6) 'TMO s.1'.all wec!;u were drawn into thtt 

str~lnlng cavity during cooling cf the plate. &ecause the outside dla1111eter 

of th.I wedges was larger than the entranc! diameter, t~e straining cavity 

was effectively elongated. With the straininq device In place, the plate 

was then dipped into 90~ alcohol at -1so0c. This temperature was ITXlni-

tored by probe lhflrmometu during plate c.co.1 ing. As th:e plate ar.d the 

s~rillnln? device were ccoled, a wrench was used to apply acti~ forces 

ta thie. str;iinlng dnic.,. Cnca.this d.:vic2 was suHici:encly elOl'lgated, 

and thoa llil'tdge~ W'!lre In plac:, the plates wer: allewed to warm to rOC111 temp• 

· er.:3ture and wore standarc!i:zed ..,i th a he;> !>train g.;:iuge c.:ll. 

Following st.andardizaticn, the plates were ga!> :i.terilized fer lr.:plan· 

tatlcn In sheep ferr.ora. Tile hind legs of th~ she~p wer~ prepped and dra;ed 

fer a lateral Incision. Either th.e c!orsal er lat=ral aspect o' the famur 

w~s s~le:t:ed, dependent ~pon hew well the plate mated itself to the lxlne. 

St~ndard placerr.znt of the _scr~s was ach1ev.::d using a torque of '40 lr.i !o

ponds of forca. The straining devlc~ was then r~:noved, and the pressure lD<IS 

reccrded In kllopoi:nds (fig. 7) 

~~asuretr.ents cf the strain savge c.:lls were taken at weakly Intervals 

(t'lg, 8). The sne.e:i -r• fed !>tand.lrd dieU with watar ad llbltUlll. lie 

restrictions were pl•c~d on •ctlvlty. The plates weioe left en for 1•2 1110nths. 

l\aidlogr.aphs of the fe...,ra -re taken .It two·~ek Intervals (Fig. 9). 

- ..,,. 
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Pha~a I r• .... sled that: 

1 •. NITlnCL appeared to be biologically •cc~~tabl~ l.!!, vivo: 

2. The distinct and unus~l characteristics of NlilNOL wculd 

Indeed f~ncticn in a blol09lc2l envlren111ent. 

Sued upon tht! findin;s J:i phue I, phase 11 co<lllbined the 11fforts of the 

Johns Hopkins University Schcol of ~~dicine, Division of Orthopaedic 

Sursery and the Naval Surface Weapons Center Jn ~~ite Oak, Md. to produc: 

a ne- lm;ilant techr.olesy. Under primary ccnslderaticn ~re the pro~lems 

surrounding fiJ1<1ti~ of prostheses to the hip and the possibilities of 

using a NITIHOl lntramedullary rod (App. 9). 

Mr. Dave Goldstein and Mr. John Tidin9s of the ttaval ~urfac~ ~eapons 

Center designed .. nd m.anufactur;ed both • prototype hi::> pros.thesis and an 

intrarnedullary rod (fig. 13) The prototype hip prosthesis was fabricated 

with heat•activated self·deploying NITIUCL rahs (fiCJ. I~) This proHheliS 

wH Inserted in a cadaver fen1ur .at .'.l temperature of o0
;. Upon wHming to 

70°r, the tabs deployed and for1T1ed a stru~:urally ri~id •sseinbly with the 

fe1nur (fig. 15) This was considered to be a strcn<J indicator of feasi· 

billty cf a self·<!eploying HITIHOL prosthesis. Re~val or the prosthesis 

was achieved after r~c:iolin9 the femur to o0 r and then pulling at oppo5it~ 

end' of the ~ssemilly. The insertion and renuval process was videot~ped 

through ~n image lnt~nsifier at the University of Hi5sissippi. A ccpy 

of this t~;>e Is available through Mr. David Cold't~in at th~ Naval ~urfac? 

Weai;:ons La!;:.,ratory. 

An lntralftlldullary red was also designed using a bul~o~~ XITINCL as· 

seai)ly '°"ich would fix Internally and cause increned stability (fl CJ. 16) 

_.,. 

that aoa• aaan• ar• availabl• by vhleh tha iap1e~ln9 force ean 
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Tiii~ prototys=e -..-.1 also tested by Inserting It In a rs• ... d hole In a fer.ur 

arter flattanln9 of the NITINOL elellllf'ltl at o0 c. As with the hi~ pros

thesis, 'llflthdrawal •~•possible by re·dlllllng the bone/rod •s~a:d:ly. 

The e!Rbaddcd dovlc2 In the •<G>atided llCCe wo ilillp:lulble to wlthdr;w, 

th1.11 lndlc.ulng that e.acsptlcnal s:abillty wu ac!'ileved I" t!'ts. f~r. 

Radle<Jrlphy Illustrated both the d.tplo'f'ld and non·deplcy•d pcsltlon or 

th11 NIT li'ICL e luents In re lat I onshi p to the lxlne (f I g. 17). 

c,,. added experiment to lnve>:l9a:e use of NITl~CL In orthc~dic 

bl~t~rlals t•~t~d NlilHOL washers that were l:..pl3ntad Into shl!e' fsr=::ir~ 

with alt1rnatln9 1talnlas3 steel and titanium 5crews. Th.esa.were i,~lant~d 

In hoiQ shae;::i In 19;5. and remain In ·phc:1. Strus ructions lrovnd the 

screws can b. .ob~erwd In fig. 13, but there wu no evidence cf toxic I ty 

reht:d to the Inter.action of the different metal~. On physical e:11amin:J:icn._ 

no i~n ucenop.1tny or reacticn in the ~oft tisswe 'urrounding the l!!t-

The si'!e~? will be sacrificed at a lat~r tlm:! and studl~s of the hls:ol-

o;icDl e..."""P'!ti~ility of NITINOl, stainles1 ste:l, and titaniun will b-e under· 

ta~en at that time. 

Pri:Oblems encovnter~d with the •boV!! proje~t were prii;iari ly centered 

around th;! diffic1.1lti.:5 In: I.) 5toand;ardization of :he ritanium-:iicl<.:I 

rati~ Ir.to an apprcprlatt t~~r•ture mode ior use in t~ ~. 4nd 

2.) atte:r.ptin9 to work with an extremely hard material. 

Despite these technlcoal proole!!is, It appe•r1 th•t ~ITIHCL e~n ~sue· 

ceHful ly utl ll:zsd In the manufacture cf pr,,P41rly designed ort~:!ic Ir 

pl;ant' ~nd wl~I de,loy In the body •s e~pqc:ed. The po~ltlr;i findings in 

both ~h.a5e1 of this project 111erlt further attention in the futur~. 

relaesed· and allowd.to 
At about ~ao•r tha confttralned vir~ w•• 
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Dr. s. M. ~•=r•n 
Laboratoriu111 tUr Experi~ontollo Chirur9ie 
Sehvei2ori1eho1 F~roehun~oinotitut 
CH-7,70 b~vos-~LhiZ 
Svit:t~land 

D•~r Dr. ~erren: 

vary eire!ul atudy er tho lcttr.r'r. c"ntcnto ln order to 

ro2pond in a thnrou~~ ~nd prop~~ m'1nner • 

primaril•t wit.h rlr.::i'Jn C'"ln::o1•kro:iti,,n!l. Thi:J voul-3 con!:irl-::-

alloy "tr~:i:;it.ion tr-,nr:r~!:ur~ r.J.nrJ•:" (':"Tn) :tnd ..,.Jrio 1 1~ "'it:r.c·l-

ey1tais. 

'o preface vhat !o~lovn, r'lr.finltaly feel a contrar.tin7 

~itlnol bona plate io a novel appronch .:lnd it could ad~ a 

-.... 

. · 

6. Th• Nitinnl pl.:itc is ·than w11r111er'I causing it to 
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n•v dimension to hc;ilin9 !racturcd hon~s. However, •Y initial 

conc•:"n lie• in the area o! the ccntract.ing forco, ·llfth thn 

contr.lctin~ force pntrnt.in\ o! the Hltinol, neans may be r'!-

tion of my follo..,.in'l 11ritc•u:i to thi:: Ol!:t''!~~. 

OurJng thq ~l~'!uc~in~~ tcllnwln1 LI recent talt th~t t qa7~ 

in San 1rancisco, C~li!orniLI, U.S.h., LI Or. hlan ~. Jchn~l'ln, 

Ph,O., Ospa::t:r:ient lle.lcl, Pe!l.lrt::iqnt n! 11.ltc::ials Sd.cncc and 

t es t e d binary T ii I i - ha:: .q LI l l l'l y '- (II i t i r.r' l i:) in vivo on be a g 1 '? 

do;::. Iii:: :ituily ..,,,~only to dctr.rminc the l::Jioc:o:np.ltihilit'l. 

His test3 ccnt'!rcd a::onn~ plate:: th.lt were merely !~steneJ to 

by ::;t~tinC] th.it tl1•·rr 11.,,1 hr.t•n nn cviflrn~r· ,,• irrit.1t ir,11 •': 

jn!la:nm.:iticn il'I t:hq p}.1tq arl!.1 ;in~ ~.h.it ;i t.h.in tihrous :;h1·.ll '• 

had !o:"med over the plat~. 

It would ilfl1"e11::, hasr.d 11ilon tl'lc::c data .anii ou:: own success-

ful cr:vi~c ccrrl'lsicn r'!::ults nn coh~lt-=l'ldified llitinol in 

•martansitic transition• (transtcr~ation), This t.ran::ition is 

in part da~crihed in the literatnrc1 an~ r~forcncc= ~. n, C 

and D, enclosed~ Th• tarm •martennitic tran~ition• is used 
~ 

2 
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I 

' . ~ 
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l 
I 

.. 

th• •~plication of a ••hear force,• A 11c:cnd t111t~r1 o! tha 

~i~incl alloy aysta~ is the uniquo ol•ctrcn bondinq chan;t that. 

oecura as a function ot heatin9 .:and c:ool!n9 throu;h the transl• 

Uon t_t:sporatura rango (':"Till. Th• c:o::i~in.:ation o! ~ 

:reco..,ery beh.:ivior and the unusu:il f,,rc:c ·that 11.cco::1p:ini1.:i tllis 

% hava enclosed rc!cronca E in an c!tort to have th-. ~a~ir. 

4~si7n principle~ hcttcr und~rstood. The in!o~m~tion and dat~ 

or~ani3Aticn. In this ~tudy three alloy c~~positions were tt~~d, 

vhicb wcr• lab~lcd h, n nnd c. In!orm11tion on the three all~ys 

.t...llu::t::;:ite:1 (11:: a !u:ic:t:i,,n. of. r~si:.;t.!.vity) the key erlt..lr.al 

ta~peraturc~ as they rcl~tc to the martcnc1tic tr:innitinn in 

tho nitinol matcri~ln. The ny~~ol <lrflnlticna ~:c ~ivcn in tho 

i::;:rio: :ight-h:inrl r:rirncr o! f"iryurc ~ (nr.r, i:l, 

cf A5 and MD ean be VQricd considerably by .altering the alloy 

eo=poaition. ThiG latter point i~ dc:cr.i'hed in =one dct:iil on 

J 

NAV.ll.. 0.CM.utC:l Luca. TQIY ... 
. WHITI OU· 
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,-

··-!«'" -- ...... -

.. 
P•9•• 111 and 112 (naf. Al. ln a pra:tie~l son~~ recov~ry 
ta~~•ratur•• (A5 l =~Y bo osta~li~had hy all~yin1 •~ lov as 

liq~id M
2 

(-l9&•c) o: ~~ various lavcl1 ~p to abcut •l~o·:. 

T~~. As te~po:~ture tirxihili~y is a ~01t im?o:t~nt ~esi;n 

con1ideraticin .:int.l \II 1 l l.H: cllo;r.u:>:iC'd tn r:orr datai ~ bol"'"·· 

Following alon? in rc!crc~co r. i~ c.:in b~ ••c~ in Fi~uro ~ 

in 1:Jl!lrl" t:nrl'I<: thr: 11•i:in.,l r.::,~.c.rii'•; .1r.n •1c::1 1l1;::-t.~1r. .~:.I 

llc:cihlo er:: J.:; x 111'· p:-:il ·111•1 ,,,,~:: ... ; .. l,,v -:n·r:n.,\.h tv.:: •.. 

10 :r 10 3 pail ho 1,,.., thr: "::: ("ln hn.1 t:inr1). 

pl.ac:o above the":' w?iich r.h.:irply.c 11.111•1":i thn F. t.l"I :1hn11t l2 :t 

106 pai an~ tho ~.s. to ahout no x 10 3 rsi. Tho rr~ultant ~ll~~. 

er • .:1-• L· Ruc;h••, M.:D. 
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.· 

I 

·I 

atrcng.And rigid. Cort~inly, Above ~~ it ~·~=o:ontJ ~n enqin-

••ring typo ~ato:i~l thnt one e~n vo:~ vi~h in a design •~n11.· 

certain to h4vo bo<ly to~pc~at~r~ do!initcly Abovo tho A5-xD · 

r3n9• (7ig. lG, nc!. £1 o! tho Alloy. Such .an alloy vill ~re-

v!~a, at body tcmporaturr., a ouit~blo i~~nblli:lng hon~ pl~to 

fcr::s. 1'i'Ttu·r. :in CnoL 1:1 ::!low!'! tyr\ir.."'ll tan:iilo =ocr,.,ary :str!Sss 

ver3us ttmporaturo eurv~~ at Y~rlnq~ pr~~tr.Jln lovol:s (vhon 

up tn th~ Ol ::itr~in l~v~l. Ano~hr.: in~~=t~nt tact ic thn to~-

tn oa•:h ::tr.Jin lc!"t~·l •1n t" R\ thi:i 1'.": !ro.:1 

points I hava e~tr.J~t~a tho cu:vns ~~ thrao p:e1tr.ain conditions 

(~, "·and 8") and thr.::o ara ::ihown in rnf:nroncl! G. In brio! 

th•1• c:urvos ara cht.llnt'!d .. '>y prnstralnlng a Nltinol vir'l 11~l'lpl1t 

5 
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.. 
·' 

a ;iv•n aacunt (fer a:a~ple, ~, ~' a, etc.) , then r1siJta.nce 

vhila providing thri nccc:sc.lry !n:-cc (.:irrows, Ra!, C) to main-

tain the prostraJna~ lcn~th~ ~novin9 t~o •~~~l•· e:oss section 

area, .c~rves o! rocovc~y ~trc~= vc=~u~ :~~~or~~uru ~re att~i~~,1. 

It has .!:lco:i prc·1io1~::ly C!!lt.! hli::h~cl th.:it th'? initi~t.ion o! 

estin9 desiqn pos::ibilitic~ ari~~. 

~ssu=e tho aho~c 2, 4 and O~ racnvary ~trcso-tcmpc:aturc 

:recovery strcs::i f.,11,,,.,,~~ •1:1 '':. .mu _l" 1·;·~. h•t !'!-:., I,, !'n.-:lti..,n ~. 

t!lo <t\ st:"a.in 1Jivn:: 9rC!01t-::1t r'!?co•rc"".":t :it::-c,;:: while !:ho 2\ ·.anti . 

o~ aro aquivwlcnt. In p'"l::iti?n r: the ~"!. .ind a; are ~rp1iv.:i] •:nt 

down in ordc:r. 
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7roa the reprftsant~tion 9lvon in r~fcrone~ U th• i~pcrt-

anca o~ alloy d•aign Cc6Mposition) ecn bn seen. Whore should 

tht :.
8 

te:iperatura (onsnl: ri! roe,,•1ory! be v!.th res;icet to a 

:!.l:z!ld body tsm;ioer::itnro'.' II'"' 1:1ueh tcmr:~?'ature chan911 (,:T) is. 

~0:10.21 Or, will the 11,,nc ::c:rcw:.; h'l :;t.riricictl !ro:n tht'! h">n,, 

throada i! tho load hceoc~s c~ecr.r.iv'l? A still !uither eo~-

tcmpor::itura at 1., C in T!c!. II .lnu T) nl'~'!'Cl'/ chow wl:at rni')ht 

oeeuT with very e.l:rif•Jl J\
5 

to b'l•l'/ _t,.mper.11:uru contru'. ll">w·· 
. . . 

ev·e=, those l::ittl!r po:::iihllitia!J wo11l•l prob."lbl1 ra'j•Jira .:i ·1cr:'1 

eazsful alloyin~ study in ~r~nr t~ ~~ ~bln to place ho<.ly 

7 
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t99P•=a~ti:1 in either position A er C (Rs!.-H), 

Ne~ let ua addraas tha de1i9n con:idar~tion1 ~eili119 wi:~ 

N!:inol :iat~:ial. FilJll:'I! 28 (l'.ct',.t) i:ho<w: tlu suqni:~l!~ o! 

t~s •rccovc:y· strc:!I• !or ~n annaalcd unia~ial-straincd 0.1 

1ne!'1 c!ia::ictc: wire (rocll. ':'o ~!l!lu:c c:ontinucc! pra"'!lu-:-e .at the 

!:act~r= intc:f~c:c durin~ hcali~~ on~ woul~ p:c~ably :end io ~s~ 

through 31 would :ct th~: :train (!ltrc~ch) leval !lc~e~he:n in 

t~e 6\ to 0\ :an~~ • hJ~" ~~in~ ~ ~~ to "' !ltrain will p:ovi<lc 

.:t, s!9nifiea!"lt .inu.,~n: o!' pl.:!tc .. r.t=r·tch'• c•JC:'\· !n rath~r sh,.,:!: 

hone plates. A c:rctch n! C.060 inrh to O.OSO inc:h per inc:h 

wit~ the low~: s~rain v~lues will ~till he ~ui:c ~~?b (!IQ~ 

h~cu~!n~ th~ ti~~ nf ~t:aio lc~nJ~ c! 6~ to e~, nn~ m~s~ be 

when strained (!itrr.tc:hr.rl) to v;i .. io11~ lr.•,cl:i. On ,, 1.1) squ.i:r-: 

D 
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,; . 

I, .. 
' ineh o! bone interface the i=pac:ting stress varie1 !roa 1~~5 

.-
pai to ·5920 pni.· lihilo ~ :Z.O cr,u.lro inch intarf.a.::i. varie: !roa 

998 psi to 2~60 pal. Ohnorvin? tho 9en~r3lly love: racovc::y 

plat.a scct!on i~ un~nnwn. Sinc::1 the rc-:nve:y 11tre~:1 (!orcc) i;<; 

I 
·I 

!:lt:ains in .·the !.'. rr.r:i x '1 rnrn bcnn pJ;it•· •::-.pe::i:nen.tally. 

Tahlo I c.i.nnnt hn t'xr.r.r.1lr.ri in the 12 rorn ;t 4 m:n propn~r.cl hnnc 

pl a tr.. 

bone. pl.i.ti! !:cc:tinr. ::i.::n. 

\o-
r• 

llOW then ci'lCi. ,,nC r.c•l;..;cn t?1r. imp.v:ti n'J forCC! 11hil r. C!l!plo:,·-

nr.101.1 arc 

li&tcd·:omc :u~?r.:;t~d technique:: 

the length of the :tr~innd z~nr.. Fnr c~~mplc, C\ ~tr~in over 

10 

.... ..,. . 

I : 
\...__} 
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. I 
,.. 

' 

.. 

i 
I 
i 

·i 
I 

: inches ~ 0,160 inch o! 1tr1tch. While th• aamo 0.160 inch 

•::etch.ls poosihle ucin~ Q 4\ fttr..,.in over 4 inches. While th~ 

•tratch is ai~ilar the rr.covory 1trot~ (or 4, atrai~ is ccnsid~ 

recove:y at:cs~ prcportinn;i.l to thq ~=c~ ~! the strc:che~ p?::!on1 

hovaver, it will ~l:o rc~~cc the ~tf f!nr.~~ ot th~ b?nc plat~ 1~ 

tho thinned cection. Th~ lat:er llnlt;i.:ion ~ay a!fcc: th~ a~ili:1 

o! the plrte to i~~ohili~u bundin~ n1 l~t~ral ~o•~~~n: in the 

!ractured .3rca. 

J. 't3t.3~li::h the TTR, th:o11")h ..,_11oyin9, :o th~t t.OC'f 

t'nrc.ln'] !:hi'! l'\.1:ti11wr.: ·-·---·--

t•lesccp
0

0 or clinc onr. pi~eo within ~nnllier but yet m01int:iin 

ll 
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.-;,.J'·· . • :·=-

i 

. ~ 

~-

riqid aliqn~ent of the f:actu:od bona sections. ~hi1 1cha~e, 

if at all 1uit1blc, vo~ld 1llov initial fast~niD9 of the plate(s) 

to the fr~ctured bona ~e~tion3 foll~wed hy the attachoent o! ~ 

at:etched Nitinol r.lc~cnt(n). In thl3 case tha cont~actlnq 

stralninq and cro~~-~c~:ion;il ;irc;i of the crintrJctinq ttit1~?1 

I ! ~hi~ ~ i ': ,.! 1 c ~ ,.. r: • i ti~ 

vcrc tlr.~i9ncd pr"p~rl/ lt r.cr~~ ~h.it cl.'\:;tic b~ric!in'J co11l~ ':·"! 

cont:;ictin<J bone pl.:i::.I'! in fc.::inihlc n!'.i 11 re:n;iin! ;i ,.,.1e!it . .i .,:i. 

In •U=M;i~y, ~is •rl'!chniq~c~· h~v~ be~n su~il'!~tcd nn pn~~·~·c .,, 
!lcanll of contrllllin'J •ir mritlr:r.l':i.n•J,. thl'! i:op;ir:l:in•J forcl'! prnrl•l':c-:! 

by tho uni;ixial r.r111t:.1ct.in•J (l)rr:11.o' J1h'! llltin1Jl. 1!d~ i:.; 11••'· 

to isply that the above nra the only mo~n!; of contrrillini t~o 

isp;ictin; force. Th~ major intent "! this cxarcinc Jn t" ~hriw 

ll 
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·t·, 

I 
I 

· l 
J 

··.-:·:.• 

.. 

%Cc~vcry. ?n rc!~r~n~c ~ the hen' nltinol wire w.J' ~llcwc~ tri 

%ocover r.1.:i:st.ic:.Jlly, then it. w.:.o; crin.;trn1ncri !n pri::iit:.ion w!1i I c 

A?P[HDIX A (cont.) 
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. ......,. 

At a~cu: 2ao•r tho constrained virA va• r~loasod and allo-.d.to 

fr•e11·recover. ~ho data in rofarenco K indica:m abo~: ''' 

rocoTory Dndtr thtao conditions. r~oz those data cnt •!~ht assu~t 

a si~ilar ~ohavior vhcn con~t?a!nod to\lov!nq strwtchin9 and 

a;;:pori-;iont:illy hc!ore con::ii:lc:in•J \t· (r,~ hnn~_ploito u::c. If the 

c~nstr•inod rocovc:r1 i:: !•cr~i::~lhl~ thc.::i· the follov'..nr, "'""" plate 

4. Cnnv,•ntinn:ill,. !'\nunt •.! ... l·nr ... r·-1.•l.c 11::;jn'J the Cil'"f"('H\:'l'J 

4'Ction to rrnvitlc initi.ll i111p.1•:t.in<J ln;,•?. 

t!la s:ratchod f:;tr:iinct!I llitinnl pl:t.c ::cC"tion t.h.lt hoi:: l:lci:n 

constrzinod !rn:i contrilctin? durin'] t.hc~init.lal var111in'] t!•1ri:i'J 

•crcv aount.ln9. When th•·plate i' ehillad the cnn:trrinin'] 

MEM00463 - I 
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ii:innl pl~ta i5 then var3c~ cau1in9 it to 

loid tho !ractura intorf~cc. 

~Ye the contr~:ti~q lo~d lnn~ c~nugh to a!i~v oasy 

c~ov~l o! :ha ~=~cv~. 

c! ~!'le -~t?ate?ic~ po::-tin:-1 hr.lo~ t~-e A_ Ju:ini; i:u::t:il-. ~ ,, 
ila thi~Jpos~i~lc, it i~ !cl: the mithcd d~~crihcd 

1 rrior ~i~~u~~i~ns you c~n 4ppr~ci~tz the intri~~~ic: 
~ 

ln-rocoveri stress of th~ ttitinol •atcri~la ~s v~ll 

tive lovels of inhercnt.rcco~cry G~rc:~. Tl"lis t;hcn 

15 
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AftPllttllX A (cent.) 

HA Y.lL. CIOM1>4C! LAllO:!..l TCltT -
WWITI 0.U 

•• •C~\.T •1 re:. Ta 

2ll1~-S1o1j 

Dr. J.ui.1 L. H~hes, M.D . 
.M:1htmt i':chuc:- cf Ort.."io~k Sur;a:y 
~y.a.rt.:Bent cf Ort..~paedic Surc;u•; 
~· Jor-"'11 He>p~in1 Rc•pi td 
5~lti2o:•, tu...'"':(l&r.d 21JCS 

I - in hcF•• vi t..."i t!'d.s _11:..~ar-1 htt.~r to convey ?IL'lY o! t."ie d<! tail.a 7.:::-
t..iinin9 to the inoc!!tied-Nitin:l a!loy bona plate2 !or U3a unce: A....-=t 
C=nt:act OAXIi-17-71-C-~O~l. 

Allov Cc::lC"Ositicn. T~s bona plates we:! l!l4cs !:-cm L"l alloy ~ith t~~ 
C::?'l!tion Ti

0
5Ni,43Co.05 with a trans!t!cn te~perat~a ri.~e (er 

:acove::-1 te::iperat~a range) 111.easurec to be ~ut -3:•c to -1a•c (oee 
lstt.s: o! 4 ~ob 1974 t:> J. L. Mu9hea), 

Allcvino and Castir.9. Ei;htiten 150-qra~ ~lt3 were weighed with tho 
vt \ CC!!posit.ion a3 follows: T~ • 67.Je gr.l.~s. Hi • 74.JJ gr.:in.s, Co• 
8.30 gr~ [or Ti 0 5~i.~5Co.05J. Each 150-gr.ui c~a=;~ was =aelt&c ;:iult!ple 
t.!.lbes on a vater-cccle<:! ;;~p~r haa:t~ ~in;• nonc:cnsuma.l:l• arc tsc!\nique.• 
A!l .. lting is per!o::!'!e~ in a partiA.l at:ixJs~her• c~ pur!~ied argon to avoid 
~lloy C'=nt..u:iin~ticn. Repe£t•d alley ~elting i2 dor.e t~ in2urs c~;::o2ition 
t.cmo<3'1neit.y. T?l• t!nal p:oduc: i2 4 l~O-gra= ·~ut.ton• a.l:out 2 in::..ias in 
d!.a.-tu by J/a inc:i t.."\iQ• 

'r.'.:eu o! t~e39 alley~ •butt.Qn2• ar3 ~"\en rc~elt~d :~ather tc fo:::!I 
3 '1::4:. ~he t!.ni2he~ ~S0-9:31:1 b~: m~asu:~2 about 1 inc~ thic~ ~ 1-3/9 
in:~as vi~ ~ ~-1/4 inc:i~• lor.g. Usinc; thi2 prcc=dur~ 19 alloy but:c~2 
lite:~ ::u.de a::d t.he:nt ver~ t.'len r-.iel t~d intc 6 r::ct.angula: J::.a:a. 

~tall~r7ical 'i'?":lcessi~c. ":·he .a:c cast bars, a3 desc:il::.cd al::ave, 
~=3 t.."ien 9iven t.."io tcllcvinq procs2sir.9 ope:ation2. 

•c.::nsider.1.bla delay va2 •ncount~red in thia cpera~ion due to atmcsph•ric 
h1:111ic!ity and 1~ ad.llorrtion oii t..:ie internal compo~ent:1 in tho1 arc
D11ltin9 cha-~:. 

APPEliDIX I 
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er. Jau s.. Hup1, X.D. 

l. The ar:-c:ut he's v.ra hot. rolhd to the ~h t."lic:ltnen o! J/8". 
In.itial .rollinq p&llOS -re per!or=ed at Uo•c and t."le tmape:::at:·.ira WU 

lcwend gro:i.d'"lly to a fin.al rollin<J tmipe:-atun- of 600.• t.::I 650'C. The 
raa1on for t."le l0¥9r !inis!Unq te~ratu.ra was to induce a :inaly t'xtu::ed 
Ric:-o-~iM~ i:i the bor:• plats 1toc!t ti) anh.inca t..':• at:::.lin-hut-!'s=vt::y 
i::.l"~vicr. 

2. ~~ r.ot ::ollad plates were p::e:ss-!l~tt~nad U9ing a heating t~~::a
tura in t."la 6co• to 650°C rlllc;e. 

3. en cooling to roan telllfe::~tu:e t."le hot rolled pl~tes we::e c"Jt 
lon9itudinally U3ing an al::iruiva c"Jt-;:!! ..-h~el. Th• c-.it 'l.1t!5 Cl! :shc"'TI 
i.~ 7~g. l(A), attached. 

~. Tl'\a C'~t ~lats sections !::;::;11 3 a!;.cve ara t:!-.an suz!:sc2 g::ol!!ld 
Wi~t.."I Of 0.550 ~:~a8 inch •. 

5. The cut-a.r.d-g::o\ll\d bars !::cm 4 above are heata= to t:he 600° to 
6S0°C r~ge and press !c::-i;ed to for:: t~e strain c;ag~ C3Vit;• sect.ion o!! 
l.!.ne wit.It thm ba= an~. 

~~chinins. The !ollc;..iing =ac~in!ng steps we:s t.al<sn to obtiln t.."le 
finished .bcr.~ pl~~~. 

1. The \Oli)'Swt forged ba:::s w2=a ::eg::oi:nd en t."l~i:: sida ou::!~co:s to a 
widt."I c! ~t C.550 inc~. 

2. ':':\11 l:::ottClll sur!aces of t.he e~d sec:ion::i were s"J::!ac~ ground in
line and fl;at. 

J. ~11 rough ends we:2 al:rasively c~t: to lcngt~ ;i.~d mil! !ini;h~d· 
to !nsu:s accu:::sc-1. 

~. Ttle ::e:ainir.g un=chined .1u:!ac~s were sanded or 9rOW1d to rc:-:1CV'3 

any ai::r!a~ o:r.id.e le!':. !::cm t.he "hot" prcce::isinc; ope:at!ons. Clean o:tidc
fr2~ •~tacz~ v~~a nec~~•ary ~=: t:ouble-fr~= E.cH (electrical Clsc~ar~~ 
l!'.ac!l!nir.q) o! t~-« hoha, cavities, e':.:.t Th,. bar3 as deli•J'3red t:o _t~c: 

Ma!..~ ftOL shop !or EI:l4 'aro shewn in 7ig.- l(b), at':.ached. 

5. Upcn r~turn !rem E::::M eac~ b~r was hand grcund on a spc~i4lly 
ccntc~~ Sic srindinq ..-heel. This g::-!nding cpe~ation p::cvidcd ~"le 

•All lllilling, turning, etc., r~ui:cd use of ~ngsten c3::bid~ tcoi~r.g. 

t%:M vas difficult until the 1ur!ac~ oxid9 was rel!Oved and a.~ ~dec;uats 
electrical p.at.."I to t.'111 worlt piece vas obuined. 
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·ni!11c:ed uct!.c~ en eit.har s!d;i c! t.-i. st:ain 9.aqe ~ll (s~~ fig". 2, 
at:.achcd), 

6. 'r.1• ne:rt cper.at!.on vu tc h&r.d 9::ird er 1.a::d t~ appr::i:sisatsly 
2•1nc:!'I nc!iua en t.,. u;:~r pcrticn o! t.ie end uc:tion1 o: t.,. ~n• phu. 
~ru!dar&l:ll• c:3rs vaa e:ser:iaed to avcid unevin 9ri::ding o! t.ie ~allal 
aids ucti.Jn:s c! t.'ia st::aininc; cavity (su 7i;. 2, &tUchK.l. t.'lwVsn, . 
c::-cu•ae~ional aru;i in t.ies• 1t::a!.ninq 111eticn1 c:-culd lu.c! tc ~.cmi .. ,i!o::::a 
st:ai:'l.l.ng and highly unprodiet.1.bl1 heat-racover-1. The ~p:-ve:: a:-.:! lever 
vir.ts o! a plats, at t.iia staga, ara sho-.tn in rig. l(:i. 

7. T-.inc;sten car!:iid11 •nd and ball a1ills ve:3 t..ian e!:'.ployed to Hr.bh 
7~chine the 1:rl!"I holes, ac::t1~ 1lots, sere~ coun~arsi:U:s, ir.:is: ~all c! 
t.ia •~~in cavity a."'.ld t.i~ strain gage e1ll. 

8. As cf this VTiting th~ concave undarsu:!acas o! t.is plat~ e~da 
havs net ~9n !inish mac~ined. This will be acc:ccplished by aithe: b~ll 
milling using a 1-ir.c:h radius ball mill c: ma~inq a aerie' cf lcr.git::i:!inal 
pass~a vith A cor.~ol!l'ed su:!acs-9:!ndin9 wheel. 

9. Finally, ~...a~.d grinding and sa..~ding 11s!n9 various Olbra:sive grit:s 
it ill be e111F lo::-ed to ra:1ovo all sh.i:;l edge:s and rc1.:g)mes:s. 

Pcst-Machinino T:2at...':ll!nt. The fini:sh ::u.chir.ed ba::s will == va:s~~d 
C1:3~11lly in trichlo:~:hylene to thorc1.:ghly cegrca:sa thee. Then t.~ey will 
.bQ haat~d for 2ev&=al minutaj in boiling water to ra~cve a.~y potsi=le 
2ur!aca contAl!li~tion due to ab:scr;:ticn of hydroqen in:.:> t..~e metallic 
•ur~aca, t~• po:s9i!:il~ hyd..-cgen conta-"l.inat!on coming f::c:i t..ie E!:H eperat!cn. 

Ve:-1 fe~ cor.t=ol:s c:: chec~s wer~ pos3ibls d1.:=in; the plat! p:z?ara
t!cn to a:s:sure a uni!cr::i com;>esit!on !::02 plate to plat2. ~.c3t c! t..~· 

.a:s:s1.:ranc:s co~•:s !:::a1 the !ollcwin9: 

1. Caref~l alley ccmpor.ar.t weighing prior to ~eltin;. 

~. ~ra in.!l>elting, both in huncling t..~e ~eighed char;e~ and in 
prav~n:!:\9 qascou3 and in~er3:!tial c~n~.ar.tination (e.9., ~~~ fcri'.at.lor. o! 
T14Ni20, .Ti4Hi;ili1 Tic, e::.). 

~- Qualitativ~ da.~pinq to crudely dc~c:':lin~ tha ~l'I'roxilllolt~ t:an~i
ticn tampe=atu:a rar.ge and be c~:t~in that the dry ica t~~vera:~:e i:s 
below t.~is crit!.cal t911peratu=a. 

4. A tlUJI •t.i.,9• was abr~sivaly cut frc::n the edge cf ona of t.~e hot 
ro"\ed plat:ss (ses Pig. l(;l)). This tang vas 1a.r.ded to reduca a eho~~ 
••ction tD ~ 0.057 inch thick. "n:.• test ~iec• wa:s"ccoled in dry ice until 
it.a ta::isieraturs had equilibrated to that of t.~e d-ry lc11. It vu tl:!Qn 

l 
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c:. J~a L. Huqhos, h.D. 

l. Otill bcn• pl.ita, 1t:dni!"'i pl.ieu a.'I~ c:::at:2in!.:; !i,..-tu:e in 
c~.:shed d?¥ ica, · 

2. Vhlln t.'la plate, plie::1 Alld !i:ti=a have nae!'!~ t.."le dry ic:i 
ta::1~er.iture, insort t.~e t~ J/a• di~'"ICter stretching lugs or. t_~; ~li=r; 
into the b<:r.a plate, 

3. SlO'a'ly (;:os:sibly by ateps} e.lcni;3te t.":a 1t.:.:i!:-..!!"ot; c.wity. Koni
t=r t.'le .i=.o\:o'lt c! strain by e::nstantly cheCXlll<] the le~gth c~ t.~o plats. 
Fe: eu:tple, t.":e 11t.:ai11inq l~s on t.ha straining c~vi':.y ara-. O.S:<S .1:-.c:h 
lcr:c;; The:e!o:ra, a 4\ st:.-ain woul~ ~ .04 x .62~ • .02~ inch. O:::c: t!'le 
U.'latrainad (initial) lenqt.'I of the.plat• when c~olad to I!..~ ice t~pe:a
t;u-e. This leng-;h plus the 0.02S inch wculd represent the lengt!'I c! a 
4\ 1t::ained plate. Ncwr:::: CO NO!' AT7E.'1P':' ':'O S"!.RAIN Tl-!'? PU":'!: u"'NUSS IT 
IS A"': A TE.'~?ERATUl'E ~'!HE ORY ICE: T!l".P£i!A'!U!'~. Th~ latter cculd rasd-t 
in pe...'"2Anent de!or:nation a.-.C/or !racture ct the wall ot t.~e atr3i~ir.g 
c.:iv!:y. 

'· One• the plate is strained t~ the desired l=ve! t.~e chilled 
c::r:at:.:i!n.!.rig ti:tture is inse:ted and adjust<!d sc t.~at it~ l\;g~ wil!·;=~
v~n: a..~y c:nt=ac~ion C'ol:inq t..~o ir.s:allation o! :..~e pla~e. 

~. Following installation the ac:e~ in the ccnGt:ainin; !i~~~=a i~ 
b.;.c~ed o!! allCNi:iq the plate tc c~nt:act. Thls ccnt:act!on 1hc1.;l= !ollo~ 
F:~vicc3 ~ea~u:•~ent2 as ahcc.1n i~ Yig. 3, at~ac~ed. ~~ !c:cs o! c:~
tracticn against t.~o sc:ew at J7•c ~~y be lari;e enough that pli~=• e: a 
'lt':"enc~ vil! be re~uired to hold t~e side e! t.~e const:alning !i~ure while· t~e 
s~t acre~ is backed c!! allowing c::ntract!on o! t.~e bona ylat&. 

It !3 su;geste~ that t~e ~=~vc ste?a ~e ~=a~!ccd er. si!:lulatc= ecnes, 
a: :oc:"l t~::tpe:.Jtu:e, i:-: cr~:ar to =.a.st:?!' the D'l.2.n.ipclat!cn e! the !Jiti!\ol 
:bona plata. 

In ac::::::?rdar.c" \r!th bJ'l indir-u:: co:z:'li.:n!cz.t.icn !:cm c·:. s. P~rren i:. 
wa11 a1.;g;o:':.~d that the a-::.ra.inin9 c.:ivity c::uld be ;iven a "bent" c: "lxl1o·ed 
out" znemory con!!g1.;rat!on. Th!a i~ shc\o'TI in !19. 4(Bl. Tben on cooling to 
dry ica te~.pe:at~2 t~e aiJe walls o! the ~~wed cavity could be bent b.:.:::~ 
at:~iqh~ (se~ Fig. 4(C)). ·Wa:=ing tc ~~y te~pe:ra:~r~ wculd c~~Je t.is 
:it:aic;ht walb (!!9. 4(C}} to rave:t baclt to t.'le bcved co:,figu:a<:.icn 
(ri9. 4(8)). If the bone screws ar~ !astened while the st:ain walls arc 
ai.aintair:ed straiqht, then when bcving vas allowed to oci:-..ir t.~e !:acture 
inte:r!ace veuld be leaded. 

'While this 11c!ie:ie appears to be a •uitable altarnative to tensile 
ot:r&ininq the:e r.w;y 1:4 certain d:~11b11.c!a. These a::e1 

..,.. 

.. 
l 
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2. c:ir..tider~le 'bcvinq h re<iuire.! t.o c!a=in =el\ a:ial c::n':=ilcticn. 
!"~ther, t.~ia l:x:rotin9 is •a:iewhat l.!.:iit:ed ~ t~s ~!.:r.:= c~tar !i~•= st=air.
L"lt; t..~at c~ c::c:.;:iletely r:aCQve=. 

J. Conside:.J.!:lle c:~a c:ust l::e eurcisec in that ~inc; cper;ltlcn. "r.:ia 
proo~ly should ~ dona in th~ s;c• to 63c•c range. This is a te~~erature 

range o! larggr plssticity. Sc=e early e;::ieri::ients to da!or:n (::0...j a l:xme 
plats ~~ roe= ta~:at~a, whe~ t..~' ~a va9 -s4•c to -1e•c. rss~l~2C in 
ea:ly lov 1~:ai~ !:ac~~~=· This c.:...~ ~e ae~n ~ cbse:-Ji~~ tnd s~.all e.:::~=!
&en~l pl3t~ attached. 

4. I! t-ov!.n.; t.'le side walh is to~ al:t2:r~tad, in addio:ic,. .. t:;, t~c 
Ssc• to 650°C te~rature, special plate holding fixture3 and heat~ spresc
!nq ~.a..n~=el ~ill prcb~ly be r.eedeC in order to ey:=::N!t:!cally accczr.pliah t~e 
uisk. 

S. ·As2;:r.in9 new t!l.at a sui':able bc-'ed ~e::i.o:-y cor..!:!.:;c:aticn is cb:.ained 
the~ it ~oule :~uir~ ce=tain specif!= ste?S to deplcy thi3 plate •. 'ti\~s~ 

~=~J 

a. C~-:ill t.."le plate, sui :.a~le pl.ie!'s ar.d th~ ccns:=alnir.; f!.::o:\!.:~ i:. 
C..:y i=:!· 

c. lnser: conatrai~ing fixtu.:e ~d aGjcs: to prev~~~ tc~ing en 
heao:.in;. 

e. Sac!-; of! o:i set sere..., in the c~nstraining !i~tu:-c ~!lowing the 
vallz to bow ar.~ load the fractu:! in~e:!3c2. 

Add!~ional qu2~~!c~s wi~l prcb2.bly a=!se in the u~e c! th~s~ plat~e. Hcw
eve:, the above w:!. teu:: shculd ser1.a ~ ac!Cresa a.~ u~swe: many of :.~e 

obvio~ q~e~ticn=. 

SirA:~::!!l!' yc~:s, 

i 
;_A."/t.'1:1J1.· l /,_,,,.':. 

WIL!.!AX J (' l!UE.'!LZ:\ 

J 

Magneti5_!~ ' X~tallu=gy Divizion 
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ThQ att~eh~d rlr~wing is the design consensus o! Jcnr. 
Tyeing!! and myselt. Initially 'til.l arc c1izeo1.:nt1!'!9 t..".e tlitbcl 
section joined (p:-ohAbly by ha:=er swa9ing) to a titani1:.1-t::a3•: 
.alley to forill the enc sncticns of the plate. In t!i~ o·:erall 
vii;r"", the hardP.r m.:ichininCJ of Uitinol may be ::o:e tlu."I cut
weighef. hy mechanicill joining problc~1:;, sterili:zat!on, etc. 
In· ac!.:ii ticn to the rnad1c..nic;il cr.:ming, I hav1? al.so Nde a 
t.l\re~-dimg:isional :;l:ot:h sha.oi'ing 1:1cr~ rca.!i:5tic~lly t!1c 
~ropcaed pl<i:!?, 

Ob:.::e:-ving t!lc tlr.:iwing(B} CFiaure 1 nnr\/or 2) it c.:in he 
:5een h~• we clan to chill anJ ~trctc!l t!lc •Ti~i ~t:Llinins 
Cavity.• Th~ locking ~ed~e will h3vc a tape: th~t ~ill net 
allc\/ it to •hack cut• ur.clc:r the contr,;r.tin<J lo.:id o• the 
wa!11".i:ig bone plate. If this sllo\!lu t-~ ii !:1rohle::i t.itcn lo.'C hu.vc 
alts:native ~chernes th~t c.:in ha u~ed .:in~ .:ire al~ost c~uallv 
as 6 i111ple. further / i [ t!IC 'y!e~gr. t.Cc~n lf!Ue WO:'ltS 1 Wedges Cf 
va:yi!'l; t..'iick:-:e::;s c.--::: be e:nplcycc.l to pro·Jice va=ia!;le initial 
strai!l, e.g., 2\, 4':., 6\ ate. 

Tha dc~isn of the bone pl~tc is bascrl UFOn its ~~e ~::; 
shewn sc!'lcrn.Jti-:~·11!' i:"l Figure 3 (A-n). ·r:1C? ~cc';.icn calicd 
t~2 •':'itli sr.:·aininq c.wit1• woulc be cl~illad anc! str,1ir.r..:d 
balc:t-1 the ":'TH of the alloy [l"ic:;ur·~ 3-0). '1.ecwvc:-y ·:muh? Lr· 
COnstr~inccJ t.Juri:iCJ instilll:itinn Jncl ·1.J:"M!nc;, IJ:' l~il..' U!JC• of : !~ 
locldn<J wr.cli:;r.. 'f'h i.:· i;. :•hn"n :: 0 :

1w.·1.1t i1·.il ty i.n ;-'j•.rm:•: j-r;. 
':'hen the \;cr!~1<? c::mlt.1 :m cun:!ul!:• cjccte~! .-illo-..inq contr.11..:;;.i::;:·. 
anc lcadini:r of t!i.-:? fr,1ctu::r: [F.i•,un~ 3-!:ll. 'i'i1r..: g::ar-h •1.i.vc:~ i:-. 
f' igur~ J !;!iO\-!S the t~:-':lnn t 0 [ rccn·.•e ~-l wi~c...'-n OJ'lP f i!"~ t CO:l!-i ~:-.:, l J •• ; 

recov~ry and then rrt11tlVCS L!:e CUI\.!; tr.i int .incl al ln1.'.!: f1· ... c: 
recovery. 
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The opinion in support of the decision being entered today was 
not written for publication and is llil.t binding precedent of the 
Board. 

Paper No. 27 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE BOARD OF PATENT APPEALS 
.. / AND INTERFERENCES 

Ex parte JAMES E. JERVIS 

Appeal No. 1999-2649 
Application 08/483,291 

HEARD: February 7, 2001 

MAILED 

FEB 2 6 2001 
r'AI. u T.M. OFFICE 

BOARD OF PATENT APPEALS 
AND INTERFERENCES 

Before CALVERT, FRANKFORT, and BAHR, Administrative Patent 
Judges. 

CALVERT, Administrative Patent Judge. 

DECISION ON APPEAL 

This is an appeal from the final rejection of claims 21, 23, 

25 to 31, 34 to 38, 40 to 42 and 44 to 46. Claims 32, 33, 39 and 

43 were also finally rejected, but the examiner states on page 2 

of the answer that claims 32 and 33 are allowed, and claims 39 
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• 
and 43 were canceled by an amendment filed with appellant's 

brief. 

The involved invention generally concerns medical devices 

made of shape memory alloys (SMA) which display the property of 

stress-induced marte~sife (SIM) 1
• The particular subject matter 

in issue is defined by the claims on appeal, which are reproduced 

in Appendix A of appellant's brief. 

The references applied in rejecting the claims on appeal 

are: 

Foster, Jr. 
Balko et al. (Balko) 
Middleman et al. (Middleman) 

4,485,805 
4,512,338 
5,231,989 

(filed 

Dec. 
Apr. 
Aug. 
Feb. 

4, 
23 I 

3, 
15, 

1984 
1985 
1993 
1991) 

Schetky, Shape-Memory Alloys, 20 Kirk-Othmer Encyclopedia of 
Chemical Technology 726-736 (3d Ed. 1982) . 2 

The appealed claims stand finally rejected on the following 

grounds: 

1 At the oral hearing counsel for appellant pointed out that 
the statement in the first paragraph on page 13 of the brief, to 
the effect that appellant's memory alloy element does not require 
treatment to obtain SIM properties, is incorrect. 

2 The examiner incorrectly refers to this reference as 
"Seaderu, which is the name of the author of a preceding entry. 
We will refer to it in this decision as "Kirk-Othmer." 

2 
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• 
(1) Claims 21, 23, 25 to 31, 34 to 38, 40 to 42 and 44 to 46, 

unpatentable over Balko iri view of Kirk-Othmer and Foster, under 

35 u.s.c. § 103(a). 

(2) Claims 21 and 23, unpatentable for obviousness-type double 

pantenting over claims 1 and 2 of Middleman. 

(3) Claims 21 and 23, unpatentable over Middleman under either 

35 u.s.c. § 102(e) or 103(a). 

Rejection (ll 

Balko discloses a medical device in which an element such as 

wire element 24 or 34 is carried within a sheath 20 or 36, and is 

released from the sheath at a desired position in a vessel 16, 30 

or other body channel. The element is made of an SMA, such as 

Nitinol, which has a martensite transformation temperature 

somewhat below or about body temperature (37°C). The temperature 

of the element is maintained below the transformation temperature 

until it is in position, as by using an insulating sheath. When 

the element is released from the sheath it is warmed by the body 

tissue to a temperature above its martensite transformation 

temperature, and reforms into its coiled form (col. 4, lines 13 

to 27). Balko does not disclose that the SMA used displays SIM, 

but the examiner, citing Kirk-Othmer page 731, lines 13 to 20 

[sic: 14 to 21), and page 733, line 6, takes the position that 

3 
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' 
Nitinol can exhibit SIM (superelastic) properties, and therefore 

that the Nitinol disclosed by Balko would inherently have SIM 

properties at about body temperature. 

The cited portion on page 731 of Kirk-Othmer reads: 

The other property peculiar to marmem alloys is 
the ability under certain conditions to exhibit 
supe~elastic behavior. Although in one sense, the 3 8% 
apparently recoverable strain of the memory effect is 
truly an extended or pseudoelastic behavior, an even 
further elastic range is possible. When many of the 
martensitic alloys are deformed well beyond the point 
of the initial single-coalesced martensite stage, a 
stress-induced martensite-martensite transformation can 
occur. In this mode of deformation strain is 
reversible through stress release and not by a 
temperature-induced phase change, and recoverable 
strains as high as 17% have been observed. 

Page 733, line 6, states that an early medical device (an 

orthodontic brace) "exploits the superelastic behavior of 

Nitinol." We do not read these portions of Kirk-Othmer as 

disclosing that all Nitinol exhibits superelastic (SIM) 

properties, but only that "many" of the martensitic alloys do 

"when deformed well beyond the point of the initial single-

coalesced martensite stage." This is consistent with the 

declaration of Dr. Middleman3
, a coinventor nf the above-listed 

'989 patent, that (para. 11, pages 3 to 4): 

3 Declaration of Dr. Lee Middleman under 37 CFR § 1.132, 
dated Feb. 2, 1998, filed Mar. 18, 1998. 

4 
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Although nitinol can exhibit the properties of an SIM 
material it can do so only if it undergoes a treatment 
process to make it exhibit the properties of an SIM 
material. This process requires an extensive, time 
consuming and expensive procedure. 

In basing a rejection on the ground that the prior art would 

inherently possess a claimed property, the examiner bears the 

initial burden of establishing a grima facie case, as by showing 

that the claimed and prior art products are identical or 

substantially identical or are produced by identical or 

substantially identical processes. .e....._g_._, 562 

F.2d 1252, 1255, 195 USPQ 430, 433-34 (CCPA 1977). In the 

present case, we consider the examiner's statement on page 8 of 

the answer that "both of Balko and [the] instant application use 

the nitinol alloy" to be overly broad. Balko specifically 

discloses the use of SMAs, particularly nickel-titanium alloys 

(nitinol), which "completely recover to their original shape on 

being raised to a higher temperature" (col. 3, lines 37 to 39), 

whereas appellant discloses the use of SMAs which display SIM 

properties, i.e., in which the shape change is "mechanically, 

rather than thermally, actuated and controlled" (specification, 

page 8, lines 13 to 16). The alloy preferred by appellant is 

nickel-titanium-vanadium, as disclosed in Quin Patent No. 

5 
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4,505,767 (id., page 8, lines 22 to 24). As shown by Kirk-Othmer 

and the Middleman declaration, nitinol does not exhibit SIM 

properties unless it receives additional treatment, of which 

there is no suggestion in Balko. We therefore conclude that the 

disclosed by Balko would inherently display SIM properties. 

The Foster patent contains no disclosure concerning SMAs, 

and was cited by the examiner only as evidence of the obviousness 

of using a guide wire (recited i~ claims 21, 37 and 38). In the 

view we take of this case, further consideration of Foster is 

unnecessary. 

Each of independent claims 21, 26, 31 and 34 requires, in 

varying language, a memory alloy element (claim 21) or a stent 

(claims 26, 31 and 34) formed at least partly from an alloy which 

displays SIM behavior. 

In view of the foregoing discussion, the combination of 

Balko and Kirk-Othmer would not have suggested or rendered 

obvious these limitations. 

Moreover, claim 21, for example, additionally recites 

"wherein the alloy is selected so that the transformation can 

occur without any change in temperature of the placement device 

or the memory alloy element," and similar limitations are 

6 
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contained in the last three lines of claim 26, the last six lines 

of claim 31, and the last two lines of claim 34. Even if it were 

to be assumed that the nitinol disclosed by Balko would exhibit 

some SIM properties, these limitations would not be met because 

Balko does not teach transformation without a change in 

temperature, but rather, Balko's entire disclosure is directed 

toward using an alloy which will transform when the temperature 

rises from below body temperature to body temperature (or when 

otherwise heated, see col. 5, lines 57 to 67). 

Accordingly, rejection (1) will not be sustained. 

Rejection (2) 

The examiner asserts that claims 21 and 23 are obvious over 

claims 1 and 2 of the commonly-assigned Middleman patent. 4 

According to the examiner, the "elongated tube" of patent claim 1 

corresponds to the "hollow placement device" of claim 21, 

"elastic member" of patent claim 1 to the "memory alloy element" 

of claim 21, and the "straightening means" of patent claim 1 to 

the "guide wire" of claim 21. 

4 0ur understanding is that the Middleman patent and the 
present application are both currently assigned to Medtronic, 
Inc. 

7 
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Appellant argues that this rejection should be reversed 

regardless of whether we apply the "one-way test" for 

obviousness-type double patenting (In re Goodman, 11 F.3d 1046, 

1052, 29 USPQ2d 2010, 2015 (Fed. Cir. 1993)), or the more 

stringent "two-way test" (In re Braat, 937 F.2d 589, 593, 19 

USPQ2d 1289, 1292 (Fed. Cir. 1991)). Since we conclude that the 

rejection does not pass the "one-way test," the question of which 

test to apply is moot. 

Considering the ~anguage of claims 1 and 2 of Middleman in 

relation to claim 21, we agree with the examiner that the "hollow 
r-----

placement device" recited in claim 21 is met by the "elongated 

tube" recited in claim 1, and the "memory alloy element" of claim 

21 finds response in the "elastic member" recited in claim 1 (as 

modified by claim 2). However, claim 21 further recites "the 

hollow placement device stressing the memory alloy element . . 

so that the memory alloy element is in its deformed shape," the 

"deformed shape" being "when the alloy is in its stress-induced 

martensitic state." There are no such limitations in claims 1 

and 2 of the patent; rather, claim 1 recites the opposite, 

namely, "the elastic member [memory alloy element] being 

sufficiently stiff to cause the distal segment [of the elongated 

tube (claim 21's "hollow placement device")] to bend when the 

8 
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elastic member is in its bent shape," the "bent shape" being 

defined in claim 2 as being "when the alloy is in its stress-

induced martensitic state" (col. 17, lines 34 and 35). Since 

claim 21 requires that the hollow placement device stresses the ____ ...__ __ _ 

memory element so that it is in its SIM state, while claims 1 and 
------···---

2 of the patent require that the elastic member (memory alloy 

element) cause the tube (hollow placement device) to bend when 

the member is in its SIM state, i.e., that the tube does not 

stress the elastic member, we find no basis for concluding that 

the quoted limitations of claim 21 would be obvious over the 

structure recited in patent claims 1 and 2, or vice versa. 

Rejection (2) therefore will not be sustained. 

Rejection (3) 

We will not sustain this rejection. 

A reference does not qualify as prior art under 35 U.S.C. 

§ 102(e)/103 unless it is a U.S. patent with an effective filing 

date prior to the effective filing date of the application. MPEP 

§ 706.02 (a), p. 700 11, col. 1, para. (A) (Feb. 2000); ~' SL...g_._, 

In re Scheiber, 587 F.2d 59, 199 USPQ 782, (CCPA 1978). Here, 

appellant asserts at page 31 of the brief, and the examiner does 

not disagree, that the effective filing.date of the claims on 

9 
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appeal is October 14, 1983, 5 a date well prior to the February 

15, 1991, (effective) filing date of the Middleman patent. Since 

Middleman does not meet the§ 102(e)/ § 103 prerequisite of 

having an earlier effective filing date it does not qualify as 

prior art under those sections of the statute, regardless of the 

fact that Middleman and the present application have a common 

assignee and different inventive entities, as noted by the 

examiner on page 11 of the answer. 

5 The filing date of application 06/541,852, the first in 
the chain of applications resulting in the present case. 

10 
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Conclusion 

• 
The examiner's decision to reject claims 21, 23, 25 to 31, 

34 to 38, 40 to 42 and 44 to 46 is reversed. 

IAC:pgg 

REVERSED 

~~~ 
Administrative Patent Judge 

c~~,~ 
CHARLES E. FRANKFORT 
Administrative Patent Judge 

Administrative Patent Judge 

11 

BOARD OF PATENT 

APPEALS AND 

INTERFERENCES 



COOK 
Exhibit 1002-0352

, 

' ~ 

~· 
;, 

• 
Appeal No. 1999-2649 
Application 08/483,291 

Jeffrey G. Sheldon 
Sheldon & Mak 
225 South Lake Avenue Suite 900 
Pasadena, CA 91101 

•• 
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Serial No.: 08/483,291 

Filed: June 7, 1995 

For: MEDICAL DEVICES 
IN CORPORA TING SIM ALLOY 
ELEMENTS 

Attorney Docket Number 9438-1 

Examiner: Justine Yu 

Group Art Unit: 3733 --i 
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-i 
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SUPPLEMENT AL INFORMATION DISCLOSURE STATEMENT 

Assistant Commissioner for Patents 
Washington, D. C. 20231 

·Sir: 

"J ,._:,) 
r·:1 

z-11 __ .. 
-;~] :......-:J 
rr•::-· 
~ r:.i \.11 : . ~ 
fT'"t :::-. ~-; ~ 

Attached is a Form PT0-1449 listing documents believed to be relevant tolhe ; '! 
p...;: '9 ,_j 

above-identified application. It is respectfully requested that these documents be considetea by 

the Examiner and an initialled copy of the form be returned to the undersigned. 
I V' 
u .. 

-4 
('""') 

w 
-..i ~ :=a 

It should be noted that the word "prior" has been deleted from the form. g ;g 111 
-,.. I CJ 
}; CJJ 1'1 

. - -
It is believed that this disclosure complies with the requirement~ of 37 ~F.~1.5;'G=j 

. a - D 
and the Manual of Patent Examining Procedures Section 707.0S(b). If for soq\e reas~the 

' Examiner considers otherwise, it is respectfully requested that the undersigne& be called so that 

any deficiencies can be promptly remedied. 

Some part of the documents may have markings thereon. No sigmficance is 

meant to be attached to the markings. 
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PATENT 
Attorney Docket Number 9438-1 

This Information Disclosure Statement should be considered pursuant to 37 

C.F .R. § l .17(p) in that the fee of $180.00 set forth in Section l .17(p) is enclosed. 

The Commissioner is hereby authorized to charge payment of any additional fees, 

in particular the following fees, associated with this communication, or credit any overpayment 

to Deposit Account No. 19-2090: 

Date 

SHELDON & MAK 
225 South Lake A venue, Suite 900 
Pasadena, California 91101 
Tel.: (626) 796-4000 
Fax: (626) 795-6321 

J:\Medtronic\9438-l\IDS-SUPP-3-2001.wpd 

Respectfully submitted, 

SHELDON & MAK 

By: __ ~~ ./'../-1---f-+jJ_tr-____ _ 
Je~Sheldon 
Reg. No. 27,953 
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maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance 
fees when due. 

PATENT AND TRADEMARK OFFICE COPY 
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Applicant(s) 

08/483,291 JERVIS, JAMES E. Notice of Allowability Art Unit Examiner 

Justine Yu 3764 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be mailed in due course. 
THIS NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the 
initiative of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [8J This communication is responsive to Board of Appeals decision dated 02-26-01 . 

2. [8J The allowed claim(s) is/are 21.23.25-38.40-42 and 44-46. 

3. 0 The drawings filed on __ are acceptable as formal drawings. 

4. 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
a) 0 All b) 0 Some* c) 0 None of the: 

1. 0 Certified copies of the priority documents have been received. 

2. 0 Certified copies of the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

•Certified copies not received: __ . 

5. 0 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements noted 
below. Failure to timely comply will result in ABANDONMENT of this application. THIS THREE-MONTH PERIOD IS NOT EXTENDABLE 
FOR SUBMITTING NEW FORMAL DRAWINGS, OR A SUBSTITUTE OATH OR DECLARATION. This three-month period for 
complying with the REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL is extendable under 37 CFR 1.136(a). 

6. 0 Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION (PT0-152) which gives reason(s) why 
the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED. 

7. [8J Applicant MUST submit NEW FORMAL DRAWINGS 

(a) r8l including changes required by the Notice of Draftsperson's Patent Drawing Review( PT0-948) attached 

1) [8J hereto or 2) 0 to Paper No. __ . 

(b) 0 including changes required by the proposed drawing correction filed __ , which has been approved by the examiner. 

(c) 0 including changes required by the attached Examiner's Amendment I Comment or in the Office action of Paper No. __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings. The drawings 
should ~e filed as a separate paper with a transmittal letter addressed to the Official Draftsperson. 

8. 0 Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Any reply to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES CODE I SERIAL NUMBER). If 
applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBER and DATE of the NOTICE OF 
ALLOWANCE should also be included. 

Attachment(s) 

10 Notice of References Cited (PT0-892) 
3[8] Notice of Draftperson's Patent Drawing Review (PT0-948) 
50 Information Disclosure Statements (PT0-1449), Paper No. __ . 
70 Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 

20 Notice of Informal Patent Application (PT0-152) 
40 Interview Summary (PT0-413), Paper No. __ . 

60 Examiner's Amendment/Comment 
80 Examiner's Statement of Reasons for Allowance 
90 Other 

Everett Williams 
For Justine Yu 
Primary Examiner 

U.S. Patent and Trademark Office 

PT0-37 (Rev. 01-01) Notice of Allowability Part of Paper No. 29 . 
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Application/Control Number: 08/483,291 Page 2 

Art Unit: 3764 

Information Disclosure Statement 

I. The information disclosure statement filed on 3/9/01 and 3/12/01 fails to comply with 37 

CFR 1.97(d) because it lacks a statement as specified in 37 CFR 1.97(e). It has been placed in the 

application file, but the information referred to therein has not been considered. 

2. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Justine Yu whose telephone number is (703) 308-2675. The examiner can 

normally be reached on Tuesday - Friday from 8:30 AM - 6:00 PM. The examiner can also be 

reached on alternate Mondays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

Mickey Yu, can be reached on (703) 308-2672. The fax phone number for the organization where 

this application or proceeding is assigned is (703) 305-3590. 

Any inquiry of a general nature or relating to the status ofthis application or proceeding 

should be directed to Everett Williams whose telephone number is (703) 305-1708. 

(7)£----
Justine Yu 

April 19, 2001 



COOK 
Exhibit 1002-0363

·. 
I . 

·-·-- , .. '. l. -,- - -- ----=--

~-_r:-• •••• -.,-n•&• ~f.,, '. . f 
---·'~-... ........ 12~. tJ\ .-r ,......... ........ -.. ,, --

Qlll22/0510 
.JEFFREY Q SHELDON 
SHELDON II MAK 
225 SOUTH LAKE AVENUE SUITE 900 
PASADENA CA 91101 

FUDMTI 

08/483.291 06/07/96 022 vu. .J 3764 05/10 0 

111U!OF 
IMNTIDN 

JERVIS. 35 USC 1S4<b> term ext. • 

MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

F&DUE 

0 Days. 

MTIDWI 

3 9438-1 606-078.000 &18 UTILITY NO •1240.00 08/1 0 

1. C-..dw $ llllaWllli*W01ftlalland•Fe9~(//ICFR 1.lllt. 
UlldPl'OfllanCl) ... a-.Mm.r-alCGl&Widld, .............. 

DC-..doii s idluwllllnli(orC-..dQw 4 idlaw.-.-fllml 
"1'0IS'IZll ....... 
O'Fe9AIMlll(hlallan (Ol~~nlallantaarifl'lamf41)..,... 

a. Far .... 1111 .. pmrtflaat ....... 
CO .. .-d~••---s-at 1 Sbel<tm & Mak ...Of ... °""..........,, (II) 
..... d ... -.o...•• 
_.. 8 ....... ...,., Ol lglllO I 
... ..... d~•lllglllll'eds-at ---------
...,.Ol .... lllD .......... .., ............... ·---------

e. Tlllllllaltla ._ordllallnar 1n._._ 111U111ed9gld 111: 

DEPOllTMXlOUNJNUMllER_l~9=;;c:.o2-9~0~9'--------
(INCU& IM EXtRACOPYOFTtlB RRI) 

aa ....... 
1111 Mma Ollllr., d Cllpll9 10 

OlllJ/2001 HJ£mJR 00000011 OMl3291 

01 Ftl142 I . 1240.00 IP . 
G2 FtlS1 30.00 • 

.... . . . TNelmnlll ....... tD .... G.alllllatD ........ ,. .. .., 

..._,.. .. ,....d .. lnlMUll-, MJC11111119111an .. ....,.d._.,..... 
·tDcoa.-1*"- ........ - .... a...-........ a...,.,. nll'mdlilmll 
ca., .......... D.C. D:l'I. DO NIJTW> FEES OA COIFlETED W TOTMI 
ADDREl8. l&l>F&BMDnDFOAM TO: 11111 .... i:., ,_...C M • lllr 
,...,, ~ ..... 10..C.airJ1 

~ ................. M.d1-. ... ,... .................... 0alllalarl 
c1wa..lllll..-.1...-...wldmma1M11U1t1er. 

. ; 

DMmlT·THll Ja• "'"' .. 
(MV~tMlt ..... larim ........... Clie01814111 ,_ ... ,.... ..... u.a.uweWTGPCCll-•Z• :J 



COOK 
Exhibit 1002-0364

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 
JERVIS, James E. Group Art Unit: 3764 

Serial No.: 08/483,291 Examiner: Yu, J. 

Filed: 06107195 Batch No. G 18 

For: MEDICAL DEVICES 
INCORPORATING SIM ALLOY 
ELEMENTS 

TRANSMITTAL OF FORMAL DRAWINGS 

Patent and Trademark Office 
Washington, D.C. 20231 

Attention: Official Draftsman 

Dear Sir: 

Please find ( 4) sheets of formal drawing(s) for this application. Each sheet of drawing 
indicates the serial number and Group Art Unit on the reverse side of the drawing. 

Date: P!tl~! 
! I r. 

SHELDON & MAK 
225 South Lake Avenue, 9th Floor 
Pasadena, California 91101 
( 626) 796-4000 

Respectfully submitted, 

SHE,377 
By:_~,;<!-~ ........... ""-"'--=--=---.___ _____ _ 

Danton K. Mak 
Reg. No. 31,695 

CERTIACATE OF MAILING: I hereby certify that this paper is being deposited with the U.S. Postal Service as First Class Mail in an 
envelope addressed to: 

Patent and Trademark Office, Washington, D.C. 20231 
Attention: Official Draftsman 

Date s_igned: __ """'~----1......_-___..;;...{)-4("---

J:\Medtronic\9438-1\Trans Formals.wpd 

J3 
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PTO/SB/21 (01-08) 
Approved for use through 06/3012008. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

TRANSMITTAL 
FORM 

· (to be used for all correspondence after initial filing) 

Total Number of Pages in This Submission 139 

Filing Date 

First Named Inventor 

Art Unit 

Examiner Name 

Attorney Docket Number 

. . . . 

08/483,291 (Pat No. 6,306, 141) 

06/07/1995 

James E. Jervis 

1951288.00284 

ENCLOSURES (Check all that apply) 

er. 

D 
D 

D 
D 

After Allowance Communication to TC 

D 

D 
D 
D 

D 
D 

Fee Transmittal Form 

D Fee Attached 

AmendmenUReply 

D After Final 

D Affidavits/declaration(s) 

Extension of Time Request 

Express Abandonment Request 

Information Disclosure Statement 

Certified Copy of Priority 
Document(s) 

Reply to Missing Parts/ 
Incomplete Application 

D Reply to Missing Parts 
under 37 CFR 1.52 or 1.53 

Firm Name 

Signature 

Printed name 

Date 11 June 2008 

[{] 
D 
D 
D 
D 
D 

Drawing(s) 

Licensing-related Papers 

Petition 

Petition to Convert to a 
Provisional Application 
Power of Attorney, Revocation 
Change of Correspondence Address 

Terminal Disclaimer 

Request for Refund 

CD, Number of CD(s) ------

0 Landscape Table on CD 

Remarks 

D 
D 
D 
0 

Appeal Communication to Board 
of Appeals and Interferences 

Appeal Communication to TC 
(Appeal Notice, Brief,_ Reply Brief) 

Proprietary Information 

Status Letter 

Other Enclosure(s) (please Identify 
below): 

Express Mail Certification, Application for 
Patent Term Extension under 37 USC 156, 
including exhibits 

39645 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with. the United States Postal Service with 
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below: 
Signature 

Typed or printed name Date 11 June 2008 

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and1.14. This collection is estimated to 2 hours to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer. U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO "THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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PTO/SB/17 (06--07) 
Approved for use through 06130/2007. OMB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995 no persons are reQuired to resoond to a collection of information unless it disolavs a valid OMB control number 

r Effective on 12/0812004. Complete if Known " 
Fees pursuant to the Consolidated Appropriations Act, 2005 (H.R. 4818). 

Application Number 08/483,291 (Pat No. 6,306, 141) 

FEE TRANSMITTAL Filing Date 06/07/1995 

For FY 2007 First Named Inventor James E. Jervis 

Examiner Name 0 Applicant claims small entity status. See 37 CFR 1.27 
Art Unit 

\..TOTAL AMOUNT OF PAYMENT ($) 1,120.00 Attorney Docket No. 1951288-00284 .J 

METHOD OF PAYMENT (check all that apply) 

D Check D Credit Card D Money Order D None D Other (please identify): 

0 Deposit Account Deposit Account Number: 503207 Deposit Account Name: K&L Gates. LLP 
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

[{]Charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 

[{]Charge any additional fee(s) or underpayments of fee(s) 
under 37 CFR 1.16 and 1.17 

[{] Credit any overpayments 

WARNING: Information on this form may become public. Credit card Information should not be Included on this form. Provide credit card 
information and authorization on PT0-2038. 

FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small Enti~ Small Enti~ Small Enti~ 
Aeelication T~ee ftt.ID .Ett1il EllJil ~ EllJil .Ett1fil Fees Paid l~l 

Utility 300 150 500 250 200 100 

Design 200 100 100 50 130 65 

Plant 200 100 300 150 160 80 

Reissue 300 150 500 250 600 300 

Provisional 200 100 0 0 0 0 

2. EXCESS CLAIM FEES Small EntiW 
Fee Descrigtion .Ett.!il ~ 
Each claim over 20 (including Reissues) 50 25 

Each independent claim over 3 (including Reissues) 200 100 

Multiple dependent claims 360 180 
Total Claims Extra Claims ftt.ID Fee Paid (il Multigle Degendent Claims 

- 20 or HP= x = .Ett.!il Fee Paid m 
HP = highest number of total claims paid for, if greater than 20. 

lndeg. Claims Extra Claims ~ Fee Paid m 
- 3 or HP = x = 

HP = highest number of independent claims paid for, if greater than 3. 

3. APPLICATION SIZE FEE 
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer 

listings under 37 CFR l.52(e)), the application size fee due is $250 ($125 for small entity) for each additional 50 

sheets or fraction thereof. See 35 U.S.C. 4l~)(l)(G) and 37 CFR l. l6~s). 
Total Sheets Extra Sheets Num er of each additional 50 or raction thereof .Ett.!il Fee Paid m 

- 100 = 150 = (round up to a whole number) x = 
4. OTHER FEE(S) ~ Fees Paid (il 

Non-English Specificaf , $130 fee (no small en_tity discount) 

Other (e.g., late fili s gh: 37 CFR 1.20(j)(1) 1,120.00 

SUBMITTED BY /ff///. 'f/1 A// I 
Signature er~~ ~-~~ I Registration No. 

lAttomev/Aoentl 39,645 Telephone 949-253-0900 

Name (Print/T~ rGuis C. Cullman Date 11 June 2008 

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the 
US PTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 al)d 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, 
including gathering. preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademarll Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Patent No. 

Issued 

Inventors 

Assignee 

Filed 

Title 

IN THE UNITED STATES PATENT AND TRADEMARK S!FFICE 

6,306,141 

October 23, 2001 

J arnes E. Jervis 

Medtronic, Inc. 

N 

~ - a: QD 
QD Q 
CP <SI QD 
(Sil 'SI 
.:s:i s (Sil 

~ ..... 
:z: a: 
,:!) 
0 ..... 
'11:: 

~:;:; 
.:si ~ 
N _, 

June 7, 1995 ~ ri 
....... ...... ..... 

Medical Devices Incorporating SIM Atfo;'Elements 

Attorney Docket no. 1951288.00284 

e EXPRESS MAIL CERTIFICATION. 

• 

• 

• 

• 

• 

• 

Date of Deposit: ld \ l l \ D~ 

I hereby certify that this transmittal letter and any other papers and fees referred to in this 

transmittal letter as being attached to or enclosed herein are being deposited with the United 

States Postal Service with sufficient postage in an envelope addressed to: Mail Stop: Hatch

Waxman PTE, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

TRANSMITTAL LETTER 

Dear Sir: 

Transmitted herewith is an application for extension of patent term of United States 

patent number 6,306,141 pursuant to 35 U.S.C. § 1.56(d) and 37 C.F.R. § 1.740. Also enclosed 

herewith pursuant to 37 C.F.R. § 1.740(b) are two (2) additional copies of the application 

including Exhibits A-F, for a total of three (3) copies. This application is being submitted within 

the sixty (60) day period permitted for submission pursuant to 37 C.F.R. § 1.720(f) . 
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In accordance with 37 C.F.R. § l.740(a)(14), the Commissioner is authorized to charge 

the filing fee of $1, 120.00 pursuant to 37 C.F.R. § l .20(j), and any additional fee which may be 

required in connection with this application to Deposit Account No. 13-2546. Attached herewith 

is a Power of Attorney (Exhibit A) granting the undersigned the right to act as Applicant's agent 

with respect to this matter. 

Respectf?lly Submitted, 

Louis C. Cullman 
Registration No. 39,645 
Customer No. 45,200 

On behalf of: 
Michael J. Jaro 
Vice President and Chief Patent Counsel 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 
(753) 505-2519 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Patent No. 

Issued 

Inventors 

Assignee 

Filed 

Title 

Attorney Docket no. 

6,306,141 

October 23, 2001 

Jam es E. Jervis 

Medtronic, Inc. 

June 7, 1995 

Medical Devices Incorporating SIM Alloy Elements 

1951288.00284 

APPLICATION FOR PATENT TERM EXTENSION UNDER 35 U.S.C. § 156 

Mail Stop: Hatch-Waxman PTE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RE: Application for Patent Term Extension Pursuant to 35 U.S.C. § 156 (37 C.F.R. § 

1.740) United States Patent Number 6,306,141 . 

Dear Sir: 

Enclosed is an application for patent term extension pursuant to 37 C.F.R. § 1.710 et seq . 

Applicant, Medtronic, Inc., represents that it is the assignee of record and owner of the entire 

interest in and to United States patent number (USPN) 6,306, 141 (the '141 patent) (Exhibit B) by 

an Assignment recorded on October 4, 1996, on Reel 8907, Frame 0388 (Exhibit C). James E. 

Jervis is the sole named inventor of the above identified patent. 

The '141 patent issued on October 23, 2001. The application corresponding to the '141 

patent, United States patent application serial number (USPASN) 08/483,291, was filed June 7, 

1995 and is a continuation of USPASN 07/956,653, filed October 2, 1992, now USPN 

5,597,378, which is a division of USPASN 07/682,243, filed April 9, 1991, now USPN 



COOK 
Exhibit 1002-0374

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

5,190,546, which is a division of USPASN 07/252,019, filed September 27, 1988, now USPN 

5,067,957, which is a continuation of USPASN 07/177,817, filed March 30, 1988, now 

abandoned, which is a continuation ofUSPASN 07/047,824, filed May 8, 1987, now abandoned, 

which is a continuation of USPASN 06/865,703, filed May 21, 1986, now USPN 4,665,906, 

which is a continuation ofUSPASN 06/541,852, now abandoned . 

Pursuant to Section 201(a) of the Drug Price Competition and Patent Term Restoration 

Act of 1984, 35 U.S.C. § 156, Applicant hereby requests that the term of the above identified 

United States patent be extended. The following information is submitted in accordance with 35 

U.S.C. § 156(d) and 37 C.F.R. § 1.710 et seq. and follows the numerical format set forth in 37 

C.F.R. § 1.740(a). 

(1) Complete identification of the approved product as by appropriate chemical and 
generic name, physical structure or characteristics: 

The approved product is the TalentTM Abdominal Stent Graft System. This device is 

indicated for the endovascular treatment of abdominal aortic aneurysms with or without iliac 

involvement. The Talent Abdominal Stent Graft System is a medical device product comprised 

of an implantable stent graft, and a disposable delivery system. 

The implantable stent graft portion of the delivery system consists of four configurations: 

(1) Bifurcated (aorto-iliac) stent graft, (2) Contralateral iliac limb, (3) Iliac extension cuff, and 

(4) Aortic extension cuff. Each stent graft configuration is comprised of nitinol metal springs 

attached to polyester fabric graft material and is introduced separately into the patient's vascular 

system. Platinum-iridium radiopaque markers are sewn onto the stent graft to aid in 

visualization of the stent graft under fluoroscopy and to facilitate accurate placement of the 

device. 

The CoilTrac Delivery System is a single use, disposable system used to deliver all stent 

graft configurations. It is a flexible catheter constructed of three concentric, single lumen 

polymer shafts: (1) an outer introducer sheath (graft cover), (2) ~ pushrod, and (3) a guidewire 

lumen. A metallic coil with cup plunger is attached to the distal end of the pushrod to maintain 

stent graft position during deployment. 
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(2) Complete identification of the federal statute including the applicable provisions 
of law under which the regulatory review occurred: 

Regulatory review occurred under Section 515 and 520(g) of the Federal Food, Drug and 

Cosmetics Act, 21 U.S.C. § 360(e) . 

(3) Identification of the date on which the product received perm1ss10n for 
commercial marketing or use under the provision of law under which the 
applicable regulatory review period occurred: 

Approval under Section 515 of the Federal Food Drug and Cosmetics Act was received 

April 15, 2008. 

(4) In the case of a drug product. an identification of each active ingredient in the 
product and as to each active ingredient, a statement that it has not been 
previously approved for commercial marketing or use under the Federal Food, 
Drug and Cosmetic Act. the Public Health Service Act. or the Virus-Serum-Toxin 
Act, or a statement of when the active ingredient was approved for commercial 
marketing or use (either alone or in combination with other active ingredients), 
the use for which it was approved, and the provision of law under which it was 
approved: 

Identification of an active ingredient is not believed to be required as the FDA approved 

product is a medical device and not a "drug product," within the meaning of 35 U.S.C. § 156(£) . 

(5) Statement that the present application is being submitted within the sixty day 
period permitted for submission pursuant to§ 1.720(0 and an identification of the 
date of the last day on which the application could be submitted: 

The application is being submitted within the sixty-day period permitted for 'submission 

pursuant to 37 C.F.R. § 1.720(£). The last day on which the application can be submitted is June 

13, 2008 . 

(6) Complete identification of the patent for which an extension is being sought by 
the name of the inventor, the patent number, the date of issue, and the date of 
expiration: 
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The patent for which an extension is being sought is United States patent number 

6,306,141 (the '141 patent), filed on June 7, 1995. The '141 patent issued October 23, 2001 to 

James E. Jervis, the sole inventor. The '141 patent is scheduled to expire October 23, 2018. 

(7) Copy of the patent for which an extension is being sought, including the entire 
specification (including claims) and drawings: 

A complete copy of United States patent number 6,306,141 is submitted herewith as 

Exhibit B. 

(8) Copy of any disclaimer. certificate of correction, .receipt of maintenance fee 
payment, or re-examination certificate issued in the patent: 

No disclaimers, certificates of correction or reexamination certificates have been 

obtained. Maintenance fee payment receipts are attached hereto as Exhibit D. 

(9) Statement that the patent claims the approved product. or a method of using or 
manufacturing the approved product. and a showing which lists each applicable 
patent claim and demonstrates the manner in which at least one such patent claim 
reads on: (i) the approved product. if the listed claims include any claim to the 
approved product; (ii) the method of using the approved product. if the listed 
claims include any claim to the method of using the aporoved product; and (iii) 
the method of manufacturing the approved product, if the listed claims include 
any claim to the method of manufacturing the approved product: 

United States patent number 6,306, 141 (the '141 patent) claims the approved Talent 

Abdominal Stent Graft System. The applicable claims are independent claims 1, 6 and 18, and 

dependent claims 2, 3, 4, 5, 7, 8, 9, 10, 17, 19, 20 and 21. 
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For example, claim 1 claims and reads on the approved device as follows: 

Claim Chart Comparing Claim 1 of U.S. patent number 6,306,141 element-by-element with the 
Talent Abdominal Stent Graft System. 

At the onset it must be noted that the claims of the '141 patent are subject to Claim 
Construction Orders filed in the United States District Court for the Northern District of 
California on October 19, 2007 (Case C 06-04455 JSW, Document 91), included herein as 
Exhibit E; and on February 6, 2008 (Case C 07-00567 MMC, Document 92), included herein as 
Exhibit F. The following chart is consistent with both District Courts' claim constructions. 

Claim 1 of U.S. Patent Number 6,306,141 The Approved Product 

1. A medical device for insertion into a The Talent Abdominal Stent Graft System (the 
mammalian body, the device comprising. "Talent Stent Graft System") is a medical 

device for insertion into a mammalian body. 

(a) a hollow placement device; he Talent Stent Graft System comprises a 
ollow placement device which is part of the 
elivery system, consisting of an outer introducer 
heath that covers the stent graft residing in its 
avity. The hollow placement device assists in 
ositioning the stent into a mammalian body. 

(See Instructions for Use (IFU), pages 9-10) 
(Included herein as Exhibit G). 

(b) a memory alloy element formed at least partly ach stent graft, or memory alloy element, is 
om pseudoelastic shape-memory alloy, the omprised of nitinol, a pseudoelastic shape-
lloy displaying reversible stress-induced emory alloy. The nitinol alloy used in the 
artensite at about body temperature such that it alent Stent Graft System displays reversible 

as a stress-induced martensitic state and an stress-induced martensite and an austenitic state, 
austenitic state, the memory alloy element having aving (i) a deformed shape when it is in its 
(i) a deformed shape when the alloy is in its tress-induced martensitic state and (ii) a 
tress-induced martensitic state and (ii) a ifferent unstressed shape when the alloy is in its 
ifferent unstressed shape when the alloy is in its austenitic state. (See Self-Expanding Nitinol 

austenitic state; and tents-Materials and Design Considerations Eur 
adiol. 2004 Feb; 14(2):292-301 (included herein 

as Exhibit H) for a detailed discussion on 
emory alloys used to made medical devices.) 
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Claim 1 of U.S. Patent Number 6,306,141 

( c) a guide wire; 

he memory alloy element being within the 
ollow placement device, and the placement 
evice being guidable by the guide wire, 

The Approved Product 

e delivery system for the Talent Stent Graft 
ystem includes a guide wire (pushrod) that is 
sed to position the system at the proper location 

·n the patient's vascular system and is used to 
orce the memory alloy element out of the hollo 
lacement device. (See Exhibit G, age 9-10.) 

e stent graft of the Talent Stent Graft System 
· s within the introducer sheath and the introducer 
heath is guidable by the pushrod to position the 
tent graft within the patient's vascular system. 

(See Exhibit G, age 9-10.) 
he hollow placement device stressing the he introducer sheath stresses the stent graft 

emory alloy element at a temperature greater (memory alloy element) at a temperature greater 
han the As of the alloy so that the memory alloy han the As of the alloy so that the stent graft is in 

element is in its deformed shape, ·ts deformed, compressed shape. (See Exhibit G, 
age 5, and page 10, figure 5, number 5, 

("Introducer Sheath.") The stent graft has been 
ompressed and held in the deformed shape by a 

·ntroducer sheath (see Exhibit G, page 10, figure 
5, number 5 "Introducer Sheath;" and age 41.) 

herein the memory alloy element can be e stent graft can be extruded from the hollow 
extruded from the hollow placement device by lacement device using the guide wire (pushrod). 
he guide wire at a temperature greater than the (See Exhibit G, page 10.) At a temperature 
s of the alloy to transform at least a portion of eater than the As of the nitinol used, when the 

he alloy from its stress-induced martensitic ·ntroducer sheath is removed, the stent graft 
tate so that the memory alloy element ransforms from its deformed shape to its stable 
ansforms from its deformed shape to its nstressed austenite condition and original shape. 
stressed sha e, (See Exhibit G, age 5, Table 1; and age 41.) 
d wherein the alloy is selected so that the e nitinol alloy composition of the Talent Stent 

ansformation can occur without any change in Graft System is selected so that transformation 
emperature of the placement device or the ccurs without a change in temperature of the 

emory alloy element. lacement device or memory alloy element. 
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(10) Statement of relevant dates and information pursuant to 35 U.S.C. § 156(g) in 
order to enable the Secretary of Health and Human Services or the Secretary of 
Agriculture, as appropriate, to determine the applicable regulatory review period 
as follows: (i) For a patent claiming a human drug, antibiotic, or human biological 
product: (A) the effective date of the investigational new drug (IND) application 
and the IND number; (B) the date on which a new drug application (NDA) was 
initially submitted and the NDA number; and (C) the date on which the NDA was 
approved; (ii) For a patenf claiming a new animal drug: (A) the date a major 
health or environmental effects test on the drug were initiated; (B) the date on 
which a new animal drug application (NADA) was initially submitted and the 
NADA number; and (C) the date on which the NADA was approved; (iii) For a 
patent claiming a veterinary biological product: (A) the date the authority to 
prepare an experimental biological product under the Virus-Serum-Toxin Act 
became effective; (B) the date an application for a license was submitted under 
the Virus-Serum-Toxin Act; and (C) the date the license issued; (iv) For a patent 
claiming a food or color additive: (A) The date a major health or environmental 
effects test on the additive was initiated and any available substantiation of that 
date; (B) the date on which a a petition for product approval under the Federal 
Food, Drug and Cosmetic Act was initially submitted and the petition number; 
and (C) the date on which the FDA published a Federal Register notice listing the 
additive for use; (v) For a patent claiming a medical device: 

The relevant dates and information pursuant to 35 U.S.C. § 156(g) needed to 
enable the Secretary of Health and Human Services to determine the applicable 
regulatory review period are as follows: 

(A) Effective date of the investigational device exemption (IDE) and the IDE 
number, if applicable, or the date on which the· Applicant began the first 
clinical investigation involving the device, if no IDE was submitted, and 
any available substantiation of that date: 

Conditional approval of the Applicant's IDE was dated April 11, 1997. The Applicant's 

IDE number is G970065 . 

(B) Date on which the application for product approval or notice of completion 
of a product development protocol under Section 515 of the Federal Food, 
Drug and Cosmetic Act was initially submitted and the number of the 
application: 

A Pre-Market Approval (PMA) application for the Talent Abdominal Stent Graft System 

was submitted October 18, 2007. The PMA number is P070027 . 
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(C) Date on which the application was approved or the protocol declared to be 
completed: 

The Talent Abdominal Stent Graft System PMA was approved on April 15, 2008. 

(Approval Letter is attached hereto as Exhibit I.) 
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(11) Brief Description of the Significant Activities Undertaken by the Marketing 
Applicant during the Applicable Regulatory Review Period with Respect to the 
Approved Product and the Significant Dates of Such Activities: 

The Marketing Applicant during the regulatory review process was Medtronic Vascular1
, 

Inc., a wholly owned subsidiary of Medtronic, Inc., owner of United States patent number 

6,306,141. 

The applicable regulatory review period for the Talent Abdominal Stent Graft System, 

pursuant to 37 C.F.R. § l.777(c)(2) and (d)(l)(i), begins the date on which the patent issued and 

ends the date on which the PMA was approved. The '141 patent issued October 23, 2001 and 

the PMA was approved on April 15, 2008. The relevant significant communications of 

substance (all via letter unless otherwise noted) with the FDA and the dates related to such 

communications are identified below: 

:T9 ·• Fr9m ·~····· 
.. 

·.~{:~.:~:~~.· .·• )~ ·oate 
F;~~: ... i=PA . · · · .· • ,, .· ·• .•.. ' ' .Gf~merits 

. . . ; .. •>. ". .. ;·<• .. •· .• ····'"······ · . 
x Pre-I DE 

8-Nov-96 Acknowledgement Letter 

x Original IDE Application (IDE G970065) 
12-Mar-97 Talent Endoluminal Spring Stent Graft System 

Submission 

x Original IDE Application 
11-Apr-97 Talent Endoluminal Spring Stent Graft System 

Conditional Approval Letter 
x G970065/S007 

~-Oct-97 Request Study Expansion: Phase I Feasibility 
Submission 

x G970065/S031 
~3-Nov-98 Request Study Expansion: Phase II LPS Study 

Submission 
x G970065/S058 

16-Dec-99 Request Study Expansion to Phase Ill 
Modified Approval Letter 

x G970065/S085 
13-Mar-01 Request Pre-PMA Meeting 

Submission 
x G970065/S 113 

12-0ct-01 Request Study Expansion: LPS EU/CU Arm 
Submission 

x G970065/S 115 
31-0ct-01 Aneurysm Rupture Report Update 

Submission 
x G970065/S113 

2-Nov-01 Request Study Expansion: LPS EU/CU Arm 
Approval Letter 

x G970065/S 117 
3-Nov-01 Request to Re-opening IDE & Study Expansion: Enhanced LPS Arm 

Submission 

1 
World Medical, Inc. was the initial Marketing Applicant, initially filing the IDE application. Arterial Vascular 

Engineering, Inc. later acquired World Medical, Inc. and was in turned acquired by Medtronic, Inc . 
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• x G970065/S117 
5-Dec-01 Request to Re-opening IDE & Study Expansion: Enhanced LPS Ann 

Conditional Approval Letter 

x G970065/S117 
11-Dec-01 Enhanced TALENT LPS 

Conditional Aooroval Letter 
x G970065/S 119 

• 17-Feb-02 Response to 5-Dec-01 FDA Letter: Enhanced LPS Study Ann 
Approval Letter 

x G970065/S125 
127-Mar-02 2001 Annual Progress Report 

Submission 

x G970065/S125 
126-Apr-02 2001 Annual Progress Report 

• Additional lnfonnation Letter 
x G970065/S 128 

1-May-02 Notification of Emergency Use: Dr. Mewissen 
Submission 

x G970065/S127 
12-May-02 Notification of Emergency Use: Dr. Hodgson 

Approval Letter 
x G970065/S129 

• ~-May-02 Notification of Two Emergency Use Cases: Dr. Tetter I Dr. Sanchez 
Submission 

x G970065/S130 
128-May-02 Notification of Emergency Use: Dr. Vouyouka 

Submission 
x G970065/S131 

~O-May-02 Notification of Emergency Use: Dr. Balko 
Submission • x G970065/S132 

~1-May-02 Aneurysm Rupture Report Update 
Submission 

x G970065/S133 5-0a)r'. Notice 
17-Jun-02 Modifications to Low Risk LPS Protocol 

Submission 
x G970065/S134 

• 17-Jun-02 Response to 26-Apr-02 FDA Letter: Annual Report Questions 
Submission 

x G970065 No Number Assigned 
13-Jun-02 Review of Suggested Format: Clinical Review 

Submission 
x G970065/S135 

127-Jun-02 Aneurysm Rupture Report Update 
Submission 

• x G970065/S138 5-0a)r'. Notice 
10-Jul-02 Define Implementation of Dimensional Standardization (UniDoc) 

Submission 

x G970065/S141 5-0a)r'. Notice 
8-Aug-02 Addition of Two Talent Stent Graft Manufacturing Sites 

Submission 

x G970065/S142 5-0a)r'. Notice 

• S-Aug-02 Use of Enhanced LPS for EU/CU Study Arm 
Submission 

x G970065/S 153 
~-Feb-03 Aneurysm Rupture Report Update: 

Submission 
x G970065/161 

14-Mar-03 Request Study Expansion: Phase II EU/CU 
Submission • x G970065/161 

S-Apr-03 Request Study Expansion: Phase II EU/CU 
Approval Letter 

• 
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• x G970065/S171 
12-Aug-03 Request Study Expansion: Continued Access 

Submission 
x G970065/S171 

10-Sep-03 Request Study Expansion: Continued Access 
Disapproval Letter 

x G970065/S173 
10-0ct-03 Notification of lnfonned Consent Deviation and Use of a Custom Device 

• Submission 
x G970065/S174 

18-Nov-03 Request Extension for Progress Report Due 22-Sep-03 to 16-Feb-04 
Submission 

x G970065/177 
G-Dec-03 Request for Approval of CoilTrac Delivery System in EU/Hi,gh Risk Patient Population 

Submission 
x G970065/177 

• 123-Dec-03 Request for Approval of CoiJTrac Delivery System in EU/High Risk Patient Population 
Disapproval Letter 

x G970065/S180 
22-Jan-04 Notification of Recall: AAA and TAA Stent Graft System devices 

Submission 
x G970065/S185 

4-Feb-04 Notification of Company Name Change 
Submission • x G970065/S189 

4-Mar-04 2003 Annual Progress Report 
Submission 

x G970065/S197 
24-Sep-04 Six-Month Current Investigator List 

Submission 

x G970065/S197 

• 27-0ct-04 Six-Month Current Investigator List 
Deficiency 

x G970065/S199 
1-Nov-04 Notification of Lapse in IRB Approval 

Submission 

x G970065/S201 
6-Jan-05 Response to FDA letter dated 27-0ct-04 re S197 

• Submission 
x G970065/S201 

9-Feb-05 Response to FDA letter dated 27-0ct-04 re S197 
RePlv 

x G970065/S203 
15-Apr-05 APR 

Submission 
x G970065/S203 

• 19-May-05 APR 
Additional Information Letter 

x G970065/SXX 
~-Jul-05 Response to FDA letter dated 19-May-05 re S203 

Submission 
x G970065/SXX 

31-0ct-05 Notification of Supporting lnfonnation for physician sponsored IDE 
Submission • x M060003 

3-Feb-06 Modular shell Submission 
Submission 

x PMA Shell# M060003 
122-Feb-06 PMA Shell Application 

Acknowledgement of Receipt & Assignment of Number 
x 1060133 

• 14-Mar-06 
Submission receipt and Pre-IDE Number 
Acknowledgement 

• 
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• x M006003/MOOO 
15-Mar-06 PMA application for modular review 

Aooroval 
x M060003/M001 

~4-Apr-06 PMA Module Original 
Acknowledgement 

x M06003/M03 
30-Jun-06 PMA Module Original 

• Acknowledgement 
x M060003/M002/A001 

18-Aug-06 Amendment to Modular Submission 
Submission 

x M060003/M002/A001 
5-Sep-06 Amendment to Modular Submission 

• Acknowledgement 

x M060003/M003 
5-Sep-06 PMA Module Original 

Acknowledgement 

x G970065/S -
24-0ct-06 Extension Request - APR 

• Submission 

x G970065/S 
10-Nov-06 Withdrawal Request of S208 (C/U Request) 

Submission 

x G970065/S210 
15-Nov-06 2006 Annual Progress Report 

• x 
Submission 

M060003/M004 
21-Nov-06 PMA Module 

Acknowledgement 

x G970065/S 
1-Dec-06 Study Arm Closeout Plan (5 Study Arms) 

Submission 

• x M060003/M001 
1-Dec-06 PMA Module Original Pre Clinical Animal Testing 

Approval 

x M060003/M002 
5-Dec-06 Manufacturing Module 

Approval 
x M060003/M003 

• 5-Dec-06 Bio/Compatibility/Sterility/Package Module 
Approval 

x M060003 
12-Jan-07 Pre-read for pre-PMA meeting on Jan 25, 2007 

Submission 
x M060003 

19-Jan-07 Pre-IDE Information IDE 1060133-Amendment to pre-read package for 1/25/07 FDA meeting 
Submission 

• x IDE G970065/S -
26-Jan-07 Response to FDA Letter dated Dec. 14, 2006 re: S210 

Submission 

x 1060133/S 
16-Feb-07 Teleconference Meeting Minutes on Jan. 10, 2007 re: SVS Control Dataset 

Submission 

• x 1060133/S 
16-Feb-07 Meeting Minutes: Talent AAA (1060133,M060003) Pre-PMA Meeting 

Submission 
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x M060003/A001 
13-Mar-07 Shell Application (?) (Should be Meeting Minutes for 1/10/07 Teleconference for SVS Dataset) • 

Acknowledgement Letter 

x IDE G970065/S 
10-Apr-07 Annual Progress Report 

Submission 

x IDE 970065/S -
16-Apr-07 IDE Annual Progress Report Amendment • Submission 

x IDE 970065/S215 
19-Jun-07 Response to FDA Letter dated May 9, 2007 re: S213 

Submission 

x 1060133/S -
23-Jul-07 FDA Pre-PMA Meeting Jan. 25, 2007 Meeting Minutes (resend) • Submission 

x G970065/S_ 
26-Jul-07 Change in Contact Information 

Submission 

x PMA M060003/M005 
17-0ct-07 Clinical Module 

Submission • 
18-0ct-07 

x P070027 
Acknowledgement Letter 

x P070027/A 

19-Nov-07 
Response toFDA Questions re: MRI Safety and Compatibility &Additional aging testing for 2 Year 
shelf Life 

• Submission 

14-Jan-08 
x P070027 

Teleconference and submission of the statistical analysis plan from the PMA. 

x P070027 
r?-Jan-08 The Office of Compliance (OC), CDRH completed the review of the GMP activities for the PMA and 

determined that preapproval inspections will not be necessary. 

x P070027 
131-Jan-08 Request for additional information regarding proposed labeling. • 

x P070027/A_ 
15-Feb-08 3 Month Clinical Update 

Submission 

120-Feb-08 
x P070027 

Medtronic Response to FDA request for additional information 

• x P070027/A_ 
121-Mar-08 Removal of Converter/Occluder Components & Implementation of Electronic Patient Labeling 

Submission 

x G970065/S217 
10-Apr-08 2008APR 

Submission 

x • 15-Apr-08 P070027 PMA Approval 

• 

• 
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(12) Statement that in the opinion of the Applicant the patent is eligible for the 
extension and a statement as to the length of extension claimed, including how the 
length of extension was determined: 

The Applicant respectfully asserts that United States patent nwnber 6,306, 141 (the '141 

patent) is eligible for extension under 35 U.S.C. § 156 and 37 C.F.R. § 1.720 based on the 

following facts: 

a. The '141 patent claims the approved device, the Talent Abdominal Stent Graft 

System. The manner in which the claims of the '141 patent claim and read on the 

approved device and the process for using and making the approved device are 

provided herein. 

b. The term of the '141 patent has never been extended . 

c. 

d. 

e. 

f. 

g . 

h . 

The term of the '141 patent will not expire before submission of this application. 

This patent term extension application is being submitted by Medtronic, Inc, the 

'141 patent owner ofrecord, in accordance with 35 U.S.C. § 156(d)(l)-(4) and 37 

C.F.R. § 1.740 . 

The Talent Abdominal Stent Graft System has been subject to a regulatory 

review period as defined in 35 U.S.C. § 156, prior to the first commercial 

marketing or use . 

The April 15, 2008 approval for commercial marketing and use of the Talent 

Abdominal Stent Graft System is the first permitted commercial marketing or use 

of the device under the Federal Food, Drug and Cosmetic Act. 

This application for patent term extension is being submitted less than sixty days 

from April 15, 2008, the date the approved device first received permission for 

commercial marketing and use. 

No other patent term has been extended for the same regulatory review period for 

the Talent Abdominal Stent Graft System. 

The Applicant respectfully asserts that United States patent number 6,306, 141 is eligible 

for a 1,183 day extension as calculated pursuant to 37 C.F.R. § 1.777 . 
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Calculations under 37 C.F.R. § 1.777 

Date testing began: April 11, 1997 (IDE conditionally approved) 

October 18, 2007 Date the PMA was submitted: 

Date of FDA Approval: April 15, 2008 

Date U.S. Patent 6,306,141 issued: October 23, 2001 

1. 

2. 

Calculations under 37 C.F.R. § 1.777(c)(l) 

Determine the number of days in the period beginning on the date a clinical 
investigation on humans involving the device began and ending the date an 
application (PMA) was initially submitted with respect to the device under section 
515 of the Federal Food, Drug, and Cosmetic Act: 

i) 

ii) 

Clinical investigations on humans are deemed to have begun on the date 
that the FDA determines that an Investigation Device Exemption (IDE) 
required under section 520(g) of the FDCA (21 U.S.C. 360j (g)) is 
substantially complete. In this case, the records indicated that on April 
11, 1997, the Medtronic Vascular IDE number G970065 received a 
Conditional Approval. Thus, April 11, 1997 will be used for the initial 
calculations. · 

The PMA was initially filed October 18, 2007. 

iii) The experimental period is calculated as the time between April 11, 1997 
and October 18, 2007, or 3,842 days . 

Calculations under 37 C.F.R. § 1.777(c)(2) 

Determine the number of days in the period beginning on the date the application 
(PMA) was initially submitted with respect to the device under section 515 of the 
Federal Food, Drug and Cosmetic Act, and ending on the date such application 
was approved under such Act or the period beginning on the date a notice of 
completion of a product development protocol was initially submitted under 
section 515(f)(5) of the Act and ending on the date the protocol was declared 
completed under section 525(f)(6) of the Act: 

i) The PMA was initially submitted October 18, 2007 . 

ii) The PMA was approved April 15, 2008. 

iii) The PMA approval period is calculate as the time between October 18, 
2007, and April 15, 2008. Thus the PMA approval period was 181 days . 

The Sum of 37 C.F.R. § 1.777(c)(l) and (c)(2) equals 4023 days . 
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3. Calculations under 37 C.F.R. § 1.777(d)(l) 

4. 

Subtract from the number of days determined by the Secretary of Health and 
Human Services to be in the regulatory review period pursuant to 37 C.F.R. § 
1.777(c): 

i) 

ii) 

iii) 

Subtract the number of days in the periods of paragraphs (c)(l) and (c)(2) 
of this section which were on and before the date on which the patent 
issued: 

The '141 patent issued October 23, 2001. 1,656 days in the periods of 
paragraphs ( c )(1) and ( c )(2) of this section were on or before October 23, 
2001. 

Subtract the number of days in the periods of paragraphs ( c )(1) and ( c )(2) 
of this section during which it 1s determined under 35 U.S.C. § 
156(d)(2)(B) by the Secretary of Health and Human Services that 
Applicant did not act with due diligence: 

Zero for United States patent number 6,306, 141. 

Subtract one-half the number of days remaining in the period defined by 
paragraph ( c )(1) of this section after that period is reduced in accordance 
with paragraphs ( d)(l )(i) and (ii) of this section; half days will be ignored 
for purposes of subtraction: 

[ [(c)(l) + (c)(2)] - [(d)(l)(i) + (d)(l)(ii)]] I 2 = 

(4023)- (1656) = 2367 I 2 = 1183.S days 

Therefore, the maximum extension available for the '141 patent is 1,183 
days, and will extend the term of the patent to January 18, 2022 . 

Calculations Under 37 C.F.R. § 1.777(d)(2) 

Add the number of days determined by paragraph (d)(l) of this section to the 
original term of the '141 patent as shortened by a terminal disclaimer: 

The original term of the '141 patent ends October 23, 2018 and this term is not 
subject to a terminal disclaimer. Therefore, the new expiration date calculated 
for the' 141 patent remains January 18, 2022 . 

5. Calculations Under 37 C.F.R. § 1.777(d)(3) 
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6. 

7 . 

Add 14 years to the date of approval of the application (PMA) under Section 515 
of the Federal Food, Drug and Cosmetic Act or the date a product development 
protocol was declared completed under Section 515(f)(6) of the Act: 

The Talent Abdominal Stent Graft System PMA was approved on April 15, 2008. 
14 years added to the PMA approval date is April 15, 2022 . 

Calculations Under 37 C.F.R. § l.777(d)(4) 

Compare the dates for the ends of the periods obtained pursuant to paragraphs 
(d)(2) and (d)(3) of this section with each other and select the earlier date: 

The earlier date between paragraphs (d)(2) and (d)(3} is January 18, 2022. 

Calculations Under 37 C.F.R. § l.777(d)(5) 

If the original patent was issued after September 24, 1984: 

United States patent number 6,306,141 was filed after September 24, 1984. 

(i) 

(ii) 

Add 5 years to the original expiration date of the patent or earlier date set 
by terminal disclaimer: 

The original expiration date of the '141 patent was October 23, 2018. Five 
years added to the original expiration date would be October 23, 2023 . 

Compare the dates obtained pursuant to paragraphs (d)(4) and (d)(5}(i) of 
this section with each other and select the earlier date: 

The earlier date between paragraphs (d)(4) and (d)(5)(i} is January 18, 
2022 . 

8. Calculations Under 37 C.F.R. § l.777(d)(6) 

If the original patent was issued before September 24, 1984: 

United States patent number 6,306, 141 was filed after September 24, 1984 and 
therefore, 37 C.F.R. § l.777(d)(6) is not applicable. 

Therefore, Applicant respectfully asserts that the '141 patent is eligible for a 1,183 day extension 
of patent term, extending the original expiration of the patent term to January 18, 2022 . 
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(13) Statement that the Applicant acknowledges a duty to disclose to the Director of the 

United States Patent and Trademark Office and the Secretary of Health and Human 
e Services any information which is material to the determination of entitlement to the 

extension sought: 

• 

• 

• 

• 

• 

• 

The Applicant acknowledges his duty to disclose to the Commissioner of Patents and 

trademarks and the Secretary of Health and Human Services any information which is material to 

the determination of entitlement to the extension sought. The Applicant has no disclosures that 

are material to the determination of entitlement to the extension sought. 

However, the Applicant wishes to make the following facts of record: 

The claims of United States Patent Number 6,306,141 (the '141 patent) (Exhibit B) are 

subject to Claim Construction Orders filed in two separate cases filed in United States District 

Court for the Northern District of California. In Medtronic, Inc. v. WL. Gore & Associates, Inc., 

Case number C 06-04455 JSW, the court issued a Claim Construct Order on October 19, 2007, 

construing terms in the '141 patent, and related United States patents 5,067,957 (the '957 patent) 

and 5,190,546 (the '546 patent). In Medtronic, Inc. v. AGA Medical Corp., Case number C 07-

567 MMC, the court issued an Order Construing Claims on February 6, 2008, also construing the 

'141 patent, the '957 patent and the '546 patent. The information herein presented is consistent 

with both District Courts' claim constructions. 

The claims of the '957 patent and related United States patents 5,597,378 were also 

interpreted in Medtronic, Inc. v. Boston Scientific Corp. & SciMed Life Systems, Inc., Case 

number 99-1035 (RHK/FLN), in United States District Court for the District of Minnesota. The 

Medtronic v. Boston Scientific court's claim construction applies only to the interpretation of the 

claims in the '957 and. '378 patents and does not apply to the '141 patent claims . 

(14) The prescribed fee for receiving and acting upon the application.for extension: 

• The Commissioner is hereby authorized to charge payment of the patent term 

• 

• 

extension application fee pursuant to 37 C.F.R. §1.20 (j)(l) in the amount of $1,120.00 to 

Deposit Account number 13-2546 . 
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(15) The name address and telephone number of the person to whom inquires and 
correspondences relating to the application for patent term extension are to be directed: 

(16) Duplicate Copies: 

Michael J. J aro 
Vice President and Chief Patent Counsel 

Medtronic, Inc . 
710 Medtronic Parkway 

MIS LC340 
Minneapolis, MN 55432 

(753) 505-2519 

This application is being submitted with two (2) duplicate copies pursuant to 37 C.F.R. § 
l.740(b) . 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
In Re 
Issued 
Title 
lnventor(s) 
Docket No. 

Medtronic, Inc. 
U.S. Patent No. 6,306,141 81 
October 23, 2001 -
.Medical Devices Incorporating SIM Alloy Elements 
James E. Jervis 
1..9 51288.000284 

APPLICATION FOR PATENT TERM EXTENSION LINDE~ 35 U.S.C. § 156 

POWER OF ATTORNEY 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Medtronic, Inc., the assignee of record of the above-identified patent hereby 

appoints: 

Louis C. Cullman 
Registration No. 39645 
K&L Gates, LLP 
1900 Main Street 
Suite 600 
Irvine, CA 92614 

as its attorney to transact al.I business in the United States P~tent and Trademark Office 
in connection with the Application for Patent Term Extension. 

Dated: 

Respectfully submitted, 

~11-
Michael J. Jaro . 
Vice President 
Chief Patent Counsel 
Medtronic, Inc . 
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c12) United States Patent 
Jervis 

(54) MEDICAL DEVICES INCORPORATING S™ 
ALLOY ELEMENTS 

(75) Inventor: James E. Jervis, Atherton, CA (US) 

(73) Assignee: Medtronic, Inc., Minneapolis, MN 
(US) 

( •) Notice: Subject to any disclaimer, the term of this 
patent is extended. or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 08/483,291 

(22) Filed: Jun. 7, 1995 

(60) 

Related U.S. Application Data 

Continuation of application No. f17/956,653, filed on Oct. 2, 
1992, which is a division of application No. f17/682,243, 
filed on Apr. 9, 1991, now Pat. No. 5,190,546, which is a 
division of application No. f17/252,019, filed on Sep. '1:7, 
1988, now Pat. No. 5,067,957, which is a continuation of 
application No. f17/177,817, filed on Mar. 30, 1988, now 
abandbned, which is a continuation of application No. 
f17/047,824, filed on May 8, 1987, now abandoned, which is 
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MEDICAL DEVICES INCORPORATING SIM 
ALLOY ELEMENTS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

2 
effect. However, the extent of the temperature range over 
which SIM is seen and the stress and strain ranges for the 
effect vary greatly with the alloy. 

Io oopeoding and oommooly assigned U .. S. Patent Appli
cation (Docket No. MP087J..US1) to Quin now U.S. Pat. 
No. 4,505,767, the disclosure of which is inoorporated 
herein by reference, a oickeVtitanium/Vanadium alloy hav
ing SIM over a wide temperature range is disclosed. 

This application is a oootinuatioo of application Ser. No. 
07/956,653 filed on Oct. 2, 1992, which is a divisional of 
application Ser. No. 07/682,243 filed on Apr. 9, 1991, now 
U.S. Pat. No. 5,190,546, which is a divisional of Ser. No. 
071252,019 filed OD Sep. 27, 1988, DOW U.S. Pat. No. 
5,067,957, which is a oootinuatioo of application Ser. No. 
07/177,817 filed Mar. 30, 1988, now abandoned; which is a 
continuation of application Ser. No. 07/047,824 filed" May 8, 
1987, now abandoned; which is a continuation of applica, 
lion Ser. No. 06/865,703 filed May 21, 1986, now U.S. Pat. 
No. 4,665,906; which is a continuation of application Ser. 
No. 06/541,852 filed Oct. 14, 1983, now abandoned. 

Shape memory illoys have found use in recent years in, 
10 for example, pipe couplings (such as are described in U,S. 

lS 

Pat. Nos. 4,035,007 and 4,198,081 to Harrison and Jervis), 
electrical connectors (such as are described in U.S. Pat. No. 
5 3,740,839 to Otte & Fischer), switches (such as are 
described in U.S. Pat. No. 4,205,293), actuators, etc. 

Various proposals have also been made to employ shape 
memory alloys in the medical field. For example, U.S. Pat. 
No. 3,620,212 to Fannon et al. proposes the use of an SMA 
intrauterine contraceptive device, U.S. Pat. No. 3,786,806 to 

BACKGROUND OF Tiffi INVENTION 
20 

Johnson et al. proposes the use of an SMA bone plate, U.S. 
Pat. No. 3,890,977 to Wilson proposes the use of an SMA 
element to bend a catheter or cannula, etc. 

1. Field of the Invention 
This invention relates to medical devices incorpo~ating 

shape memory alloys, and to improvements therein. 
2. Introduction to the Invention 

These medical SMA devices rely on the property of shape 
memory to achieve their desired effects. That is to say, they 

25 rely on the fact that when an SMA element is cooled to its 
Materials, both organic and metallic, capable of possess- martensitic state and is subsequently deformed, it will retain 

ing shape memory are well known. An article made of such its new shape; but when it is warmed to its austeoitic state, 
materials can be deformed from an original, beat-stable the original shape will be recovered. 
oonfiguratioo to a second, beat-unstable ooofiguratioo. The However, the use of the shape memory effect in medical 
article is said to have shape memory for the reason that, upon 30 applications is attended with two principal disadvantages. 
the application of beat alone, it can be caused to revert, or First, it is difficult to oontrol the transformation temperatures 
to attempt to revert, from its heat-unstable oonfiguration to of shape memory alloys with accuracy as they are usually 
its original, beat-stable configuration, i.e. it "remembers" its extremely composition-sensitive, although various, tecb-
origioal shape. oiques have been proposed (including the blending by 

Among metallic alloys, the ability to possess shape 35 powder metallurgy of already-made alloys of differing trans-
memory is a result of the fact that the alloy undergoes a formation temperatures: see U.S. Pat. No. 4,310,354 to. 
reversible transformation from an austenitic state to a mar- Fountain et al.). Second, in many shape memory alloys there 
tensitic state with a change in temperature. This transfor- is a large hysteresis as the alloy is transformed between 
mation is sometimes referred to as a thermoelastic marten- austeoitic and martensitic states, so that reversing of the state 
sitic traoSformation. An article made from such an alloy, for 40 of an SMA element may require a temperature excursion of 
example a hollow sleeve, is easily deformed from its original several tens of degrees Celsius. The combination of these 
configuration to a new configuration when cooled below the factors with the limitation that (a) it is inconvenient to have 
temperature at which the alloy is transformed from the to engage in any temperature manipulation, and (b) human 
austenitic state to the martensitic state. The temperature at tissue cannot be heated or cooled beyond certain relatively 
which this transformation begins is usually referred to as Ms 45 narrow limits (approximately 0°-60° C. for short periods) 
and the temperature at which it finishes Mt When an article without suffering temporary or permanent damage is 
thus. deformed is warmed to the temperature at which the expected to limit the use that can be made of SMA medical 
alloy starts to revert back to austenite, referred to as A.. (A, devices. It would thus be desirable to develop a way in 
being the temperature at which the reversion is oomplete) which the advantageous property of shape memory alloys, 
the deformed object will begin to return to its original so i.e. their ability to return to an original shape after relatively 
configuration. substantial deformation, oould be used in medical devices 

Many shape mi;mory alloys (SHAs) are known to display without requiring the delicacy of alloying control and/or the 
stress-induced marteosite (SIM). When an SMA sample temperature control of placement or removal needed by 
exhibiting stress-induced martensite is stressed at a tempera- present shape memory alloy devices . 
ture above M5 (so that the austenitic state is initially stable). SS 
but below Md (the maximum temperature at which marteo
site formation can occur even under stress) it first deforms · 
elastically and then, at a critical stress, begins to transform 
by the formation of stress-induced martensite. Depending on 
whether the temperature is above or below~ the behavior 60 
when the deforming stress is released differs. If the tem
perature is betow A_., the stress-induced martensite is stable; 
but if the temperature is above A"' the martensite is unstable 
and transforms back to austenite, with the sample returning 
(or attempting to return) to its original shape. The effect is 65 
seen in almost all alloys which exhibit a thermoelastic 
marteositic transformation, along with the· shape memory 

DESCRIPTION OF Tiffi INVENTION 

SUMMARY OF TIIE INVENTION 

I have discovered that if, in a medical device containing 
a shape memory alloy element which uses the shape 
memory property of that alloy, an element which shows the 
property of stress-induced martensite is used instead, an 
improved device results. 

Accordingly, this invention provides a medical device 
intended for use within a mammalian body, or in such 
proximity to a mammalian body that the device is substan
tially at body temperature, which device comprises a shape 
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memory alloy element, the improvement in which comprises 
the substitution of an alloy element which displays stress
induced martensite at said body temperature for the shape 
memory alloy element. 

4 
effect, because the alloy shows SIM and is below ~ a 
constant force can be achieved. . 

In FIG. 2, when a stress is applied to the alloy, it deforms 
elastically along line DA, then by SIM along line AB, and 

BRIEF DESCRIPTION OF TIIE DRAWINGS 

FIGS. 1 and 2 illustrate the stress-strain behavior of an 
alloy which exhibits constant stress versus strain behavior 
due to stress-induced martensite. 

5 by deformation of the martensite to point C, just as in FIG. 
1. However, the stress-strain behavior on unloading is sig
nificantly different, since the alloy is above~ and the stable 
phase is therefore austenite. As the stress is removed, the 
alloy recovers elastically from C to D then, al a critical 

10 
FIG. 3 is a side elevation view of a partial section of a 

catheter of the present invention in a stressed configuration. 
FIG. 4 is a side elevation view of the catheter of FIG. 3 

in an unstressed configuration. 

stress, c", the alloy reverts to austenite without requiring a 
change in temperature. Thus reversion occurs at essentially 
constant stress. Finally if the stress is removed from the 
reverted austenite, it recovers elastically along line EO. The 
recoverable deformation associated with the formation and 
reversion of stress-induced martensite has been referred to 

FIG. 5 is a trache"al catheter, which is curved in its 
unstressed configuration, partially straightened by a straight 
pin restraint. 

FIG. 6 shows an IUD formed at least partly from a 
pseudoelastic shape-memory alloy being restrained in a 
deformed shape by a restraining tube. 

15 as pseudoelasticity. While aM may be comparatively high, 
e.g. less than 50 ksi; c" is usually substantially lower e. g. 
less than 10 kis; thereby creating a constant-force spring 
witll an effective working range of about 5% (c8 -c,J. The 
shape change available in the SMA is thus mechanically, 

FIG. 7 shows a guide catheter, transport catheter, and 
compacted wire coil stent according to the present invention. 

20 rather than thermally, actuated and controlled, permitting a 
greater control over a device incorporating it. 

Suitable alloy for this invention i.e. those displaying 
stress-induced martensite at temperatures near mammalian 

DETAILED DESCRIPTION OF THE body temperature (35°-40° C.), may be selected from 
PREFERRED EMBODIMENTS 25 known SMAs by those of ordinary skill in theart, having 

The invention will be discussed first by introducing the . regard to tliis disclosure by testing for the existence of the 
concept of stress-induced martensite and the effect achiev- SIM effect a! the de~ed ~m~erature. ~ particularly pre-
able by its use, and then by examples showing how SIM. ferred allo~ IS. the 01ckeVt1tamum/vanadium allot of u .s. 
alloy elements can be substituted for conventional SMA patent application Ser. No. 06/541,844 now U.S. Pat. No. 
ele~ents in medical devices to achieve the beneficial effect 

30 
4,505,767, referred to previously. 

of the invention. The following table sets forth transformation temperature 

The Figures illustrate the phenomenon of stress-induced 
martensite by means of stress-strain curves. In both FIG. 1 

data for disclosed in U.S. Pat. No. 4,505,767: 

TABLE 
and FIG. 2, the alloy is at a temperature between Ms and Md 35 --------------------
so that it is initially austenitic; and it will be assumed for the 
purposes of this discussion that Ms is equal to Mp and As 
equal to Ar FIG. 1 shows the case when the temperature is 
below~. so that any martensite formed by the applied stress 
is stable; while FIG. 2 shows the case where tile temperature 40 

is above~. so that austenite is tile only stable phase at 7.ero 
stress. 

In FIG. 1, when a stress is applied to the alloy, it deforms 
elastically along the line DA At.a critical applied stress, cM> 
the austenitic alloy begins to transform to (stress-induced) 45 

martensite. This transformation takes place at essentially · 
constant stress until the alloy becomes fully martensitic at 
point B. From that point on, as further stress is applied, the 
martensite yields first elastically and then plastically (only 
elastic deformation is shown at point C). When the stress is 50 

released, the martensite recovers elastically to point D, at 
which there is 7.ero residual· stress, but a non-7.ero residual 
strain. Because the alloy is below~ - , the deformation is not 
recoverable until heating above As results in a reversion to 
austenite. Al that point, if the sample is unrestrained, the 55 
original shape will be essentially completely recovered: if 
not, it will be recovered to the extent permitted by the 
restraint. However, if the material is then allowed to re-cool 
to the original temperature at which it was deformed (or a 
temperature where SIM behavior of this type is seen), the 60 

stress produced in the sample will be constant regardless of 
the strain provided that the strain lies.within the "plateau" 
region of the stress-strain curve. That is, for a strain between 
E8 and E", the stress will be aM. This means that a known, 
constant force (calculable from aM) can be applied over a· 65 
wide (up to 5% or more for certain Ni/Ti alloys) strain range. 
Thus, though this resembles the conventional shape memory 

ComJ!?sition (atomic l?!:rcent) 

Ni n v M. A(90) 

49.50 4350 7.00 -107 -88 
50.00 44.00 6.00 -96 -84 
49.00 43.00 8.00 -83 -61 
50.00 45.00 5.00 -42 -33 
49.00 45.00 6.00 -35 -12 
50.50 48.00 1.50 -32 -6 
48.50 4450 7.00 -30 -13 
50.00 46.00 4.00 -11 7 
48.50 45.00 6.50 -10 15 
49.00 4550 5.50 -10 14 
48.00 44.25 7.75 -7 8 
48.50 4550 6.00 -5 27 
41.50 3850 20.00 -2 86 
46.50 43.50 10.00 -1 50 
36.25 33.75 30.00 0 42 
49.50 46.00 4.50 6 35 
48.00 46.00 6.00 12 36 
47.75 45.15 6.50 20 . 54 
47.50 4550 7.00 26 58 
48.50 46.50 5.00 27 58 
45.00 45.00 10.00 30 71 
47.50 4650 6.00 32 71 
46.50 46.50 7.00 34 70 

The A(90) temperature is the temperature at which the transformation 
from the martcnsitic phase to the austenitic phase is 90'lf> complete. 

The invention will now be discussed in detail by some 
Examples of the use of an SIM alloy. 

EXAMPLE I 

Heart Valves 

Akins, in U.S. Pat. No. 4,233,690, the disclosure of which 
is incorporated herein by reference, describes the use of a 
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shape memory alloy ring to bold a sewing cuff to the body mercialization include (i) the inability to slowly emplace the 
of an artificial heart valve. The ring is made in the austeostic catheter in a desired position when the transition tempera-
phase, cooled to the marteositic phase, deformed, placed lure of the alloy is below body temperature (since the SMA 
around the valve body, and heated or allowed to warm to element will attempt to revert to its original shape as it 
cause reversion to the austeoitic phase and recovery of the reaches body temperature), thus limiting the ability of the 
ring into engagement with the valve body. physician to place the device carefully and precisely; or 
. However, tliis technique has nqt found commercial accep- alternatively, if the transition temperature of the alloy is 
tance. Present medical technique requires that the valve above body temperature, the requirement that the device be 
body be capable of being rotated relative to the cuff, thereby heated to a temperature above body temperature to cause 
enabling the surgeon to set the rotational orientation of the 10 recovery and that the device be placed so as not to change 
valve after it has been sewn into place. This is desirable shape again when it re-cools (since the body temperature is 
because the techniques used make it difficult to visualize or below the transition temperature); (ii) the inability to remove 
accomplish optimal orientation during initial placement. the device easily: and (fu) the need for controlled tempera-

In order to accomplish the desired torque control to permit ture storage to prevent premature reversion to austeoite of 
the desired rotation and yet ensure a firm hold of the cuff on 15 .the SMA. with consequent shape change. 
the valve body, precise control of the pressure exerted on the The issue of removal of a catheter is especially, 
valve body by the ring is needed. This is difficult because significant, and not addressed by Wilson. Consider, for 
there are substantial manufacturing tolerances in the valve example, a tracheal puncture catheter. This should be 
body which may be made, for example, of pyrolytic graphite straight for easy insertion into the trachea through a puncture 
or ceramics, etc. Because the austenite stress-strain curve is 20 into the front of the neck, but should curve after insertion so 
extremely steep, it is not considered practical to use the that the flow of air or oxygen through the catheter passes 
simple shape memory technique proposed by Akins. Indeed, axially down the trachea rather than impinging on the 
Akins does not even address the. issue of rotation, of the cuff surface of the trachea and damaging it. If a shape memory 
with respect to the valve body. catheter is used as contemplated by Wtlson, it would pre-

However, if an SIM alloy is used instead of conventional 25 sumably become austeoitic and bend after insertion (see 
shape memory, the process may be considerably simplified. FIGS. la and lb, and corresponding text, of Wilson). But 

First, if the alloy has a stress-strain curve like that of FIG. removal would require either cooling to below the transition 
1, the alloy ring may be made just as for Akins. The ring is temperature (which could easily mean cooling to so low a 
then expanded from its initial austeoitic state by the forma- temperature that the tracheal tissue is damaged), removal in 
tion of SIM. When the ring is placed about the valve body, 30 the bent shape (presumably damaging tissue), or forcing the 
it needs only to be heated above Ar and allowed to cool to austeoitic SMA to straighten to permit direct removal 
its original temperature for the ring to engage the valve body (unlikely to be satisfactory since the austeoitic alloys e.g. of 
6 constant force, even if he valve body has a deviation from Ni!I'i may have yield strengths of 100 ksi or more, and force 
the specified size. The torque may thus be controlled to the sufficient to cause plastic deformation would be required). 
desired level despite manufacturing tolerances. 35 If an SIM element is used instead, however, removal can 

Second, if the alloy has a stress-strain curve like that of be accomplished almost as easily as insertion. If the catheter 
FIG. 2, the ring may be expanded, placed over the valve is made in a bent shape (as in Wilson), it can be straightened 
body, and the stress released all at the same temperature. by insertion of a straight pin down the catheter axis, the 
Because the austeoitic phase is stable, the stres,s-induced 

40 
catheter deforming by the formation of stress-induced mar-

martensite spontaneously reverts to austenite until recovery tensite. Insertion of the catheter into the trachea is accom-
is restrained by the ring engaging the valve body. Because plished while the catheter is straight, at whatever rate is 
the reversion to austenite takes place at constant stress, a desired (permitting easy and accurate placement), and the 
constant force (and hence constant torque) may be obtained pin is gradually withdrawµ to permit the catheter to take up 
regardless of manufacturing tolerances. Close temperature 

45 
its desired shape as the marlensite reverts to austeoite. [It is 

control is not required, either; and the fact that the patient in assumed here that the stress-strain curve of the alloy at the 
a heart valve replacement operation is conventionally cooled temperature of use is of the form of FIG. 2, so spontaneous 
as.much as 15° C. or so below normal body temperature reversion occurs on removal of the stress induced by the 
does not affect the operation of the ring. pin]. When removal is desired, it may be achieved simply by 

To control the torque at a sufficiently low level, it may be 
50 

the gradual insertion of the pin, straightening the catheter 
desirable for the alloy ring to be other than a solid ring, such and permitting easy withdrawal. Insertion of the catheter 
as, for example, a continuous helical spring, a flat zigzag into the body and pin removal may, of course, take place 
spring, etc. Such variations permit the achievement of a simultaneously if desired, as may pin reinsertion and 
greater rarige of movement with constant force and a reduc- removal of the catheter from the body . 
tion in the force exerted by the ring on the value body, since 55 EXAMPLE Ill 
the ring recovers in a bendiog,mode rather than in tension. 

EXAMPLE U. IUDS 

Catheters And Cannulas 

Wilson, in U.S. Pat. No. 3,890,977, the disclosure of 60 
which is incorporated herein by reference, discloses a cath
eter or cannula (both being included hereinafter in the word 
"catheter'') made of,.or containing, an SMA element to cause 

Fannon et al., in U.S. Pat. No. 3,620,212, the disclosure 
of which is incorporated herein by reference, disCloses an 
intrauterine contraceptive device (an IUD) proposed to be 
formed of a shape memory alloy. The device is suggested to 
be deformed in the martensitic phase (the transition tem
perature being below the temperature of the uterus), and the 
.deformed device insulated with, e.g., wax and inserted. all or a portion of the catheter to deploy in a useful form once 

introduced into a living body. 
However, again this device has not been commercialized. 

Possible defects of the device which have prevented com· 

65 Removal is contemplated only by using two SMA elements 
in opposition, the higher temperature one being martensitic 
at body temperature but strong enough so that, if heated, it 
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will overcome the lower temperature element and deform 
the IUD back to a removable shape. The heating contem
plated is electrical. The storage problem discussed in 
Example II also exists here, so that the device must be stored 
below its transition temperature. 

By the use of an SIM element, however, these disadvan
tages may be overcome. Again, assume that the alloy is SIM 
psuedoelastic, i.e. that it has the stress-strain curve of FIG. 
2. Then an IUD may be formed into the desired shape in the 
·austenitic state, and deformed by compression into a tubular 
placement device (the deformation being such that the strain 
levels lie within the "plateau" of the stress-strain curve). 
When the placement device is inserted into the uterus. the 
IUD may be deployed by extrusion of the IUD from the 
placement device. Deployment is then controlled but 
immediate, so that the physician may satisfy himself with 
placement. Removal is the reversal of placement: the place
ment device is inserted into the uterus. the IUD deformed by 
withdrawal into the placement device, and the placement 
device withdrawn. Temperature control is not required. 

EXAMPLE IV 

Bone Plates 

8 
axis and which may have a circular, elliptical, clover-leaf or 
other rotation preventing cross section, which may also be 
variable along the axis of the nail. A prepared marrow nail 
having a reduced diameter is loosely inserted into a slightly, 

5 or not at ·all, pre-drilled marrow channel of a bone which has 
been broken or fractured. By means of a heating probe the 
marrow nail is heated and thus expands. This achieves a 
relative fixing of the two bone ends along the marrow 
channel axis. Compression of the fracture is effected by the 

10 available muscle tension. If it should be necessary, the 
marrow nail may also be additionally prestretched along its 
longitudinal axis so that it is additionally compressed in the 
longitudinal direction when heated. In this case it is 
necessary, however, to anchor the nail at both of its ends 

15 which anchoring can be effected, for example, by sprockets 
or teeth on the outer surface of the nail. 

The method proposed, however, requires the use of a wide 
temperature range in order to cause the phase change which 
is the origin of the two-way shape memory effect (5° C. to 

20 60° C. for the water used to cool or heat the nail). In 
addition, it requires the manufacture of two-way shape 
memory elements, which is generally more complex than 
the manufacture of conventional shape memory elements; 
and precise control of the transition temperature is required. 

Johnson et al., in U.S. Pat. No. 3,786,806, the disclosure 25 

of which is incorporated herein by reference, propose the use 
However, if an SIM pseudoelastic alloy element is 

employed, these disadvantages may be overcome. If internal 
tangs, which may be gripped by an inserted tool, are 
provided within a marrow nail of the type shown in FIG. la 
of Baumgart et al., then the nail may be radially compressed 

30 by the application of stress by such a tool. When the nail is 
released by the tool, it will expand to fill the bone channel 
with a constant force (not readily available by Baumgart et 
al.); and it may be withdrawn by the reverSe procedure. 

of Ni!Ii SMA bone plates in fracture fixation. The plate is 
deformed in its martensitic state, screwed to the two ends of 
the bone it is desired to compress together, and wanned (or 
allowed to wann) to the austenitic state, when the plate 
contracts, compressing the bone ends together. The Johnson 
et al. bone plate is of generally oblong configuration, over
laps a bone fracture and is secured by two screws to one 
portion of the bone and by two other screws to the other 
portion of the bone. 35 EXAMPLE VI 

Dental Arch Wire Because of the high elastic moduli of the austenitic shape 
memory alloys. it will be difficult to control the amount of 
force which may be applied by a bone plate of the type Andreasen, in U.S. Pat. No. 4,037,324, the disclosure of 
proposed by Johnson et al., and precision placement of the 

40 
which is incorporated herein by reference, proposes the use 

bone ends and elongation of the plate will be required. of dental arch wires made of Ni/fi alloys instead of con-
If, however, an SIM pseudoelastic bone plate is used, ventional 18-8 stainless steel Wires. The wires are stated to . 

it-will be easily possible to elongate the plate and fasten it be of lower elastic modulus and higher elastic limit than 
to the bone ends without requiring high precision. Because stainless steel, which is stated to be advantageous. Heat 
of the comparatively large (e.g. 5%) strain range at essen- 45 recovery of an SMA wire is also suggested as a technique for 
tially constant stress, the force which will be put on the bone orthodonture. 
ends to compress them will be readily adjustable {by the size The technique of using the conventional shape memory 
of the plate, for example) and will be insensitive to precise effect is not believed to have found clinical application, 
placement of the bone ends and/or elongation of the plate. possibly because such a technique would require rapid 
Also, the recovery of the plate, since it i,s controlled by 50 placement of the wire in its martensitic state to avoid 
mechanical restraint, may be as gradual as desired, achiev- premature recovery, and would result in rapid recovery with 
ing excellent force and time control, and permitting the extremely high forces, which would be painful for. the 
surgeon to make adjustments as desired. patient. 

The use of a wire which displays lower elastic modulus 
EXAMPLEV 

Marrow Nails 

Baumgart et al., in U.S. Pat. No. 4,170,990, the disclosure 

55 and higher elastic limit than stainless steel has found some 
application, however. Otsuka et al. In Metals Forum, v. 4, 
pp. 142-52 {1981) have suggested that this behavior may be 
the result of elasticity enhanced by cold working and 

of which is incorporated herein by reference, discloses the 
use of the two-way shape memory effect (where an SMA 60 
element exhibits a first shape in the austenitic state and a 
second in the martensitic state, and spontaneously changes 
between the two shapes with a change in ·temperature) in, 
inter alia, implants, such as marrow nails (see FIGS. la 
through le, and corresponding text, of Baumgart et al.). 65 
Marrow nails according to Baumgart et al. comprise a tube 
of memory alloy which has been ~lit along its longitudinal 

martensite-to-martensite psuedoelasticity in an alloy which 
has a transition temperature below body temperature. The 
alloy, then, is martensitic rather than austenitic in its unde-
formed state. 

While the use of an enhanced elasticity wire ma:y offer 
some advantages over the more usual stainless steel wire, it 
remains the situatiori that the amount of motion in the teeth 
that may be produced by an arch wire without further 
adjustment is largely limited by the pain tolerance of the 
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patient (since the force applied by the arch wire is propor
tional to the deformation of the wire). However, if an SIM 
pseudoelastic wire is used, it can exert a relatively constant 
force (chosen by the dentist to be sufficient to cause tooth 
movement but not painful) over a strain range of up to 5%. 
The load may be applied mechanically, and is thus more 
readily established, and no precise temperature control of the 
alloy is needed as would be required for the shape memory 
effect. 

EXAMPLE VII 
10 

10 
blood clots. The filter is formed in the austenitic state, the 
wire straightened in the martensitic state and inserted, and 
the filter re-forms on wanning. Just ad for the coil stents 
discussed above, the use of an SIM pseludo-elastic wire· 
would greatly simplify manufacture and insertion of such a 
vena cava filter, permitting accurate placement with no need 
for urgency or temperature manipulation. 

EXAMPLE VIII 

Bone Staples, Clips, etc. 

Coil Stents and Filters 

The use of tubular coiled wire stent grafts bas Peen 
discussed in the medical literature since 1969. Although the 
coils helped maintain patency of the vessels in which they 
were placed, they were difficult of insertion unless narrow 
enough to significantly narrow the lumen of the vessel. 
Recently it bas been proposed, see Radiology, v. 147, pp. 
259-60 and pp. 261-3 (1983), the disclosures of which 
are-incorporated herein by reference, to use SMA wire to 
form these tubular coils. The wire, which bas a transforma
tion temperature below body temperature, is introduced 
through a catheter after being straightened in its martensitic 
state. When the wire is heated, the coil re-forms. According 
to Dotter et al., Radjo/ogy 147: 259-260, a compacted 
nitinol coil is readily positioned in a narrowed arterial 
segment and then expanded to its original form with a 
luminal diameter approximately equal to that of the 
adjacent, relatively normal, blood vessel. Expansion of the 

Bone staples are frequently used to hold fragments of 
fractured bone together when the fracture is fixed, and may 
be used in some cases as a replacement for bone plates in the 

1s same situation. Sometimes the staples are inserted into 
drilled holes, sometimes merely driven into the bone 
directly. 

It would be desirable to have a bone staple which pro
vided a controlled force between the tines which would tend 

20 to hold the staple in place. Shape memory alloys have been 
proposed for this application, but again the problem of 
accurate placement while operating quickly enough to pre
vent the shape change associated with the martensite-to
austenite transition and/or the need for temperature control 

25 complicate their use. 
If an SIM alloy is used, these disadvantages may be 

readily overcome. If the alloy. is below A,. it may be 
emplaced in the martensitic stale. Brief heating will then be 
required to cause it to become austenitic, but on recooling to 

, coil anchors it against the slightly stretched, but otherwise 
intact, surrounding blood vessel. Several means have been 
found to facilitate the placement of the nitinol coil steni. One 
of the simplest involves the use of conventional catheter
ization techniques to position a large-bore guide catheter 
102 (as shown in FIG. 7) close to the site of intended stenl 
103 placement. The coil 103 is wedged-loaded over the 
inner end of an inner coaxial transport catheter 104 that has 

30 body temperature, a constant force can be achieved. If the 
alloy is above A,,, the staple can be held deformed by a 
moderate force, then released after insertion to also provide 
an accurately-known force. In either event, removal is easier 
than if the alloy is purely austenitic, as discussed above for 

3S Examples II and V, for example. 

a closed tip and multiple side holes evenly spaced within the 
surrounding nitinol coil stent. 

· According to Cragg el al., RadjoJogy 147: 261-262, 
straightened nitinol coils were passed through a 10-F Teflon 
catheter in the abdominal aorta. The nitinol coils were 
fastenea to a threaded guiding wire to allow accurate place-

4
s 

menl after being deposited in the aorta. Once the wire was 
extruded from the catheter, precise placement of the newly 
formed coil was accomplished by advancing or withdrawing 
the guide wire in the aorta. Detachment of the coil was 
achieved by unscrewing the guide wire from the distal end so 
of the coil. A, ter coil placement, the catheter and guide wire 
were withdrawn and the arteriotomy was closed. 

Similarly, SIM alloy (especially alloy which is 
pseudoelastic, above~ at its utilization temperature) may 
be used to manufacture vascular clips, etc. The alloy element 
here acts as a constant force spring over a wide strain range 

40 (greater than conventional elastic metals), resulting in ease 
of use. 

Because of the difficulty of controlling the transformation 
temperature accurately, it has proved necessary to cool the 
straightened wire during insertion and/or lo heat the wire to ss 
form the coil after insertion. These procedures add to the 
complexity of the operation. 

If an SIM pseudoelastic wire is used to form the coil, 
which is then isothermally deformed by loading into a 
catheter, then the need for temperature control is avoided. 60 
The wire remains straight when in the catheter, but re-forms 
the coil spontaneously when it is extruded from the catheter.· 
Accurate placement is thus readily obtainable, since there is 
no urgency as might be .required with a conventional shape 
memory effect element. 
. It has similarly been proposed to use SMA wire to form 
a filter for emplacement by catheter in the vena cava to trap 

6S 

From the foregoing, it is clear that, in a situation where 
narrow temperature differences are available or preferable, 
as often is the case in medical applications, mechanically 
constrained shape change is a much more useful solution 
than heat actuated shape change. It offers a degree of control 
heal actuation does not, it offers easier alloy c0mposition 
control, it eases mating part tolerance requirements, and it 
offers simple mechanical reversal at minimal stress levels, 
all without heating, cooling or insulation complications. 

It will be obvious to those skilled in the art, having regard 
to this disclosure, that other variations on this invention 
beyond those specifically exemplified here, and other medi
cal devices making use of stress-induced martensite, may be 
made. Such variations are, however, to be considered as 
coming within the scope of this invention as limited solely 
by the following claims. 

I claim: 
1. A medical device for insertion into a mammalian body, 

the device comprising 
(a) a hollow placement device; 
(b) a memory alloy element formed at least partly from 

pseudoelastic shape-memory alloy, the alloy displaying 
reversible stress-induced martensite at about body tem
perature such that it bas a stress-induced martensitic 
state and an austenitic state, the memory alloy element 
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having (i) a deformed shape when the alloy is in its 
stress-induced martensitic state and (ii) a different 
unstressed shape when the alloy is in its austenitic state; 
and 

(c) a guide wire; 
the memory alloy element being within the hollow place

ment device, and the placement deVice being guidable 
by the guide wire, the hollow placement device stress
ing the memory alloy element at a temperature greater 
than the ~ of the alloy so that the memory alloy 10 
element is in its deformed shape, 

wherein the memory alloy element can be extruded from 
the hollow placement device by the guide wire at a 
temperature greater than the~ of the alloy to transform 
at least a portion of the alloy from its stress-induced 

15 
martensitic state so that the memory alloy element 
transforms from its deformed shape to its .unstressed 
shape, and wherein the alloy is selected so that the 
transformation can occur without any change in tem
perature of the placement device or the memory alloy 

20 
element. 

2. The device of claim 1 wherein the memory alloy 
element is a stent. 

3. The device of claim 2, including a guide wire for 
endarterial placement of the stent graft. 

25 
4. The invention of claim 1 wherein the transformation 

occurs without any change in the state of the placement 
device. 

S. The device of claim l, wherein the hollow placement 
device is a catheter. 

6. A medical device which comprises: 
(a) a stenlfor endarterial placement within a human body 

30 

so that the stent is substantially at human body 
temperature, the stent comprising a shape memory 
alloy which displays stress-induced martensite behav- 35 
ior at body temperature; and 

(b) a restraint holding the stent in a deformed configura
tion at a temperature less than the body temperature of 
the human for endarterial positioning of the stenl within 
the human body in its deformed configuration, the 40 
deformation occurring through the formation of stress
induced martensite; 

wherein the stent is sufficiently deformed that when the 
stent is at human body temperature removal of the 
restraint from the stent, without change in temperature 45 

of the device, releases ·at least a portion of the stent 
from its deformed configuration. 

7. A device as claimed in 6, in which the restraint is 
hollow, and the stent is positioned at least partially within . 
the restraint. 50 

8. A device as claimed in claim 6 or 7, in which the 
restraint is a catheter. 

9. A device as claimed in claim 6 or 7, in which the stent 
has a transverse dimension and a longitudinal dimension, 
and wherein the stent is deformed by its transverse dimen- 55 

sion being reduced, and wherein the restraint prevents 
transverse expansion of the stent. 

10. The device of claim 6, wherein the shape memory 
alloy element is sufficiently deformed that removal of the 
restraint from the shape memory alloy releases at least a 60 
portion of the shape alloy element from its deformed con
figuration without change in state of the restraint. 

11. A medical device suitable for placement within a 
mammalian body for treatment of the mammalian body, the 
device comprising: 

(a) a stent formed at least partly from a pseudoelastic 
shape-memory alloy, the alloy having a reversible 

65 

12 
stress-induced martensitic state and an austenitic state, 
the memory alloy element having (i) a deformed shape 
when the alloy is in its stress-induced martensitic state 
and (ii) a different, unstressed shape; and 

(b) restraining means engaging and stressing the stent at 
a temperature less than the body temperature of the 
mammal and greater than the ~ of the alloy for 
positioning the slenl within the mammalian body while 
the stent is in its deformed shape; 

wherein the alloy is selected so that removal of the 
restraining means from the stent at a temperature 
greater than the ~ of the alloy when the device ·is 
placed within the mammalian body, transforms at least 
a portion of the alloy from its stressed-induced mar
tensitic state so that the stent transforms from its 
deformed relatively straightened shape towards its 
unstressed relatively coiled shape, without any change 
in temperature of the restraining means or the stent 
being required for the transformation of the alloy. 

12. The device of claim 11, wherein the transformation of 
the alloy occurs without any change in state of the restrain
ing means. 

13. The device of claim 11 wherein the restraining means 
is a catheter. 

14. The device of claim 13 wherein the stent is within the 
catheter. 

15. A medical device for treatment of a mammalian body, 
the device comprising: 

(a) a memory alloy stent formed at least partly from a 
pseudoelastic shape-memory alloy, the alloy displaying 
reversible stress-induced martensi.te at about the mam
malian body. temperature such that it has a stress
induced martensitic ·state and an austenitic state, the 
memory alloy stent having (i) a deformed relatively 
straightened shape when the alloy is in its stress
induced martensitic state and (ii) a different unstressed 
relatively coiled shape; and 

(b) a hollow restraining member with the memory alloy 
stent being within the restraining member, the restrain
ing member engaging and stressing .the memory alloy 
stent at a temperature less than the body temperature of 
the mammal and greater than the ~ of the alloy for 
positioning the memory alloy stenl within the human 
body while the memory alloy coil stent is in its 
deformed relatively straightened shape; 

wherein the restraining member and the memory alloy 
stent are movable relative to each other to transform at 
least a portion of the alloy from its stress-induced 
martensitic state at a temperature greater than the~ of 
the alloy so that the memory alloy element transforms 
from its deformed shape towards its unstressed rela
tively coiled shape, and wherein the alloy is selected so 
that the transformation can occur without any change in 
temperature of the restraining member or the memory 
alloy coil stent. 

16. A medical device suitable for placement within a 
mammalian body for treatment of the mammalian body, the 
device comprising (i) a restraint, and (ii) a coil stent formed 
at least partly from a pseudoelastic shape-memory alloy, 

the alloy displaying reversible stress-induced martensite 
by virtue of being above its ~ and above its Ms and 
below its Md at about body temperature; 

such that it has a stress-induced martensitic state and an 
austenitic state, the element having (i) a relatively 
straightened shape when the alloy is in its stress
induced martensitic state and (ii) a different relatively 
coiled shape; 



COOK 
Exhibit 1002-0405

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

US 6,306,141 Bl 
13 

wherein the restraint is (i) stressing the coil stent at a 
temperature less than the body temperature of the 
mammal for placement of the coil stent in its relatively 
straightened shape in the mammalian body and (ii) is 
capable of being at least partially removed from the coil 
stent while the coil stent is within the body at the body 
temperature and the coil stent is therefore at an oper
ating temperature greater than the A,, and Ms and below 
the M4 of the alloy, 

such removal of the restraint causing at least a portion of 10 

the alloy to transform from its stress-induced marten
sitic state to its austenitic state so that the coil stent 
spontaneously transforms from its relatively straight
ened shape towards its relatively coiled shape, 

and such transformation can occur without a change in 15 

temperature of the restraint or of the coil stent from the 
operating temperature. 

14 
is in its stress-induced martensitic state and a different 
unstressed shape when the alloy is in its austenitic state; 
and 

(b) a restraint stressing the wire _stent at a temperature 
greater than the A,, of the alloy so that the wire stent is 
in its deformed shape, 

wherein the stent can be disengaged from the restraint 
upon placement in a human so that the stent transforms 
from its deformed shape to its unstressed shape, and 

wherein the alloy is selected so that the transformation 
can occur without any change in temperature of the 
restraint or the wire stent. 

19. The device of claim 6, 11, 15, 16 or 18, including a 
guide wire for endarterial placement of the stent. 

20. The device of claim 15, 16, or 18, wherein the 
transformation of the alloy occurs without any change in 
state of the restraint. 17. The device of claim 1, 11, 15, or 16, wherein the 

mammalian body is a human body. 
18. A medical device comprising: 

21, The device of claim 1, 15, 16, or 18, wherein the 
20 

restraint is a catheter. 
(a) a wire stent formed at least partly from a pseudoelastic 

shape memory alloy, the alloy displaying reversible 
stress-induced martensite at about human body tem
perature such as it has a deformed shape when the alloy 

22. The device of claim l, 11, 15, or 18 wherein .the stent 
is a coil stent. . .. • • • 
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Case 3:06-cv-04455-JSW Document 91 Filed 10/19/2007 Page 1 of 21 

NOT FOR CITATION 

IN THE UNITED STATES DISTRICT COURT 

FOR THE NORTHERN DISTRICT OF CALIFORNIA 

9 MEDTRONIC, INC., et al. 

Plaintiffs, No. C 06-04455 JSW 

) 

10 

11· 

12 

13 

14 

15 

16 

17 

18 

v. CLAIM CONSTRUCTION ORDER 

W.L. GORE & ASSOCIATES, INC., 

Defendant. 

Plaintiffs, Medtronic, Inc., Medtronic USA, Inc., and Medtronic Vascular, Inc. 

(collectively "Medtronic"), filed this suit in which they allege that Defendant W.L. Gore & 

Associates, Inc. ("Gore"), infringes U.S. Patent Nos. 5,067,957 (''the '957 Patent''), 5,190,546 

("the '546 Patent"), and 6,306,141 ("the '141 Patent") (collectively, ''the Jervis Patents"). 

19 Plaintiffs also allege that Gore infringes U.S. Patent Nos. 4,886,062 (''the '062 Patent"), 

20 6,656,219 (''the '219 Patent''), and 6,923,828 ("the '828 Patent") (collec~ively, ''the Wiktor 

21 Patents"). 

22 On August 14, 20007, pursuant to Markman v. Westview Instruments, Inc., 517 U.S. 370 

23 (1996), the Court held a claim construction hearing to construe disputed claim terms from the 

24 patents-in-suit. Having carefully considered the parties' papers, including their supplemental 

25 briefs, having heard the parties' arguments, and having considered the relevant legal authorities, 

26 the Court construes the disputed terms and phrases as set forth in the remainder of this Order . 

27 · II 

-28 II 
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1 BACKGROUND 

2 This case involves alleged infringement of two patent families, the Jervis Patents and the 

3 Wiktor Patents, each of which are directed, in general, to medical devices or methods for 

4 implanting such medical devices into a human body. 

5 A . The Jervis Patents. 

6 The Jervis Patents are directed to medical.devices, or methods for implanting such 

7 devices, that utilize shape memory alloys ("SMAs"). 1 As Jervis acknowledges in his patents, it 

8 was well known that certain materials are capable of possessing shape memory. Jervis also 

9 

10 

11 

12 

explains that: 

'13 

An article made of [a material capable of possessing shape memory] can be 
deformed from an original, heat-stable configuration to a second, heat
unstable configuration. The article is said to have shape memory for the 
reason that, upon the application of heat alone, it can be caused to revert, or 
to attempt to revert, from its heat-unstable configuration to its original, heat
stable configuration, i.e. it "remembers" its original shape. 

' 14 
Among metallic alloys, the ability to possess shape memory is a result of the 
fact that the alloy· undergoes a reversible transformation from an austenitic 
state to a martensitic state with a change in temperature. This transformation 
is sometimes referred to as a thermoelastic martensitic transformation. An 
article made from such an alloy, ... is· easily deformed from its original 
configuration to a new configuration when cooled below the temperature at 
which the alloy is transformed from the austenitic state to the martensitic 
state. The temperature at which this transformation begins is usually referred 
to as Ms and the temperature at which it finishes Mr· When an article thus 
deformed is warmed to the temperature at which the alloy starts to revert 
back to austenite, referred to as As (Ar being the temperature at which the 
reversion is complete) the deformed object will begin to return to its original 
configuration. 

I 

15 

16 

17 

18 

19 

20 

21 (Bianrosa Deel., Ex. 1 ('957 Patent, 1 :23-49).)2 Thus, there are two key phases involved in 

22 taking advantage of the properties of SMAs: (1) the formation ofmartensite from austenite; and 

23 (2) the reversion of martensite to austenite . 

24 

25 

26 

27 

Gore submits an article from a 1979 issue of Scientific American, which 
contains a useful discussion about the austenitic and martensitic states of shape memory 
alloys. (See Declaration of Jennifer Bianrosa ("Bianrosa Deel."), Ex. 4.) 

28 The Court cites to references within the patents-in-suit in the following 
format: "column:line" or "column:line-column:line." 

• 2 



COOK 
Exhibit 1002-0409

• 

• 

• 

• 

-.; 
Q "' u ·e -.s 
(.I :a ·- u ... ..... -0 
~ u 

.~ -~ 

0 
~ E ~ -u .c 
~ t:: - 0 

00 z 
u 

"C -5 
~ 5 -""' ·-•= ~ 

• 

• 

• 

Case 3:06-cv-04455-JSW Document 91 Filed 10/19/2007 Page 3 of 21 

Jervis also notes that there are disadvantages associated with using SMA devices for 

2 medical purposes, including the fact that "it is difficult to control the transformation 

3 temperatures of shape memory alloys with accuracy, as they are usually composition-

4 sensitive[.]" (Id., 2:32-35.) Jervis also notes that ''there is a large hysteresis as the alloy is 

5 transformed between austenitic and martensitic states, so that reversing of the state of an SMA 

6 element may require a temperature excursion of several tens of degrees Celsius." (Id., 2:39-43.) 

7 

8 Jervis concludes his discussion of the Background of the Invention as follows: 

9 The combination of these factors with the limitation that (a) it is 
inconvenient to have to engage in any temperature manipulation, and (b) 

10 human tissue cannot be heated or cooled beyond certain relatively narrow 
limits ... without suffering temporary or permanent damage is expected to 

11 limit the use of SMA medical devices. It would thus be desirable to develop 
a way in which the advantageous properties of shape memory alloys, i.e. 

12 their ability to return to. an original shape after relatively substantial 
deformation, could be used in medical devices without requiring the 

13 delicacy of alloying control and/or the temperature control of placement or 
removal needed by present shape memory alloy devices. (Id., col. 2, 11. 51-

, 14 58.) 

15 (Id., 2:43-58.) 

16 Jervis then summarizes the invention and notes that "if, in a medical device containing a 

17 shape memory alloy element which uses the shape memory property of that alloy, an element 

18 which shows the property of stress-induced martensite is used instead, an improved device 

19 results." (Id., 2:62-66; see also id., 3:1-6.) 

20 B. The Wiktor Patents. 

21 The Wiktor Patents are directed to intravascular stents. According to Medtronic, "[t]he 

22 Wiktor invention addresses the problem of distortions in the length and shape of a helically-

23 coiled wire device when it is expanded from a small diameter to a larger diameter." (Medtronic 

24 Br. at 3:27-28.) Wiktor purportedly resolved this problem through the use of"zig-zag" bends, 

25 which permit a device to be sized and shaped more predictably when it expands. (Id. at 3:27-

26 4:9.) 

27 Wiktor describes his invention in the specification as comprising "an open-ended wire 

28 formed device of basically cylindrical shape and made of a softer-then [sic] spring type metal 

• 3 
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and fitted over an inflatable element of a typical balloon type catheter .... The wire formed 

2 device is· intended to act as a permanent prosthesis stent and is implanted transluminarely." 

3 (See, e.g., Bianrosa Deel., Ex. 5 ('062 Patent, 1 :14-22).) 

4 ANALYSIS 

5 A . Legal Standard. 

6. "It is a bedrock principle of patent law that the claims of a patent define the invention to 

7 which the patentee is entitled the right to exclude." Innova/Pure Water, Inc. v. Safari Water 

8 Filtration Sys., Inc., 381 F.3d 1111, 1115 (Fed. Cir. 2004). The interpretation of the scope and 

9 meaning of disputed terms in patent claims is a question of law arid exclusively within the 

10 province of a court to decide. Markman, 517 U.S. at 372. The inquiry into the meaning of the 

11 claim terms is "an objective o~e." lnnova/Pure Water, 381 F.3d at 1116. As a result, when a 

12 court construes disputed terms, it "looks to those sources available to the public that show what 

13 a person of skill in the art would have understood the disputed claim language to mean." Id. In 

•14 most cases, a court's analysis will focus on three sources: the claims, the specification, and the 

15 prosecution history. Markman v. Westview Instruments, Inc., 52 F.3d 967, 979 (Fed. Cir. 1995) 

16 (en bane), aff d, 517 U.S. 370 (1996). However, on occasion, it is appropriate to rely on 

17 extrinsic evidence regarding the relevant scientific principles, the meaning of technical terms, 

18 and the state of the art at the time at the time the patent issued. Id. at 979-81. 

19 The starting point of the claim construction analysis is an examination of the specific 

20 claim language. A court's "claim construction analysis must begin and remain centered on the 

21 claim language itself, for that is the language that the patentee has chosen to particularly point 

22 out arid distinctly claim the subject matter which the patentee regards as his invention." 

23 Jnnova/Pure Water, 381 F.3d at 1116 (internal quotations and citations omitted). Indeed, in the 

24 absence of an express intent to impart a novel meaning to a term, an inventor's chosen language 

25 is given its ordinary meaning. YorkProds., Inc. v. Cent. Tractor Farm & Family Center, 99 

26 F.3d 1568, 1572 (Fed. Cir. 1996). Thus, "[c]laim language generally carries the ordinary 

27 meaning of the wor~s in their normal usage in the field of the invention." Invitrogen Corp. v. 

28 Biocrest Mfg., L.P., 327 F.3d 1364, 1367 (Fed. Cir. 2003); see also Renishaw v. Marposs 

•. 4 
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Societa 'per Azioni, 158 F.3d 1243, 1248 (Fed. Cir. 1998) (recognizing that "the claims define 

2 the scope of the right to exclude; the claim construction inquiry, therefore, begins and ends in 

· 3 all cases with the actual words of the claim"). A court's final construction, therefore, must 

4 accord with the words chosen by the patentee to mete out the boundaries of the claimed 

5 invention . 

6 The claims do not stand alone. Rather, "they are part of 'a fully integrated written 

7 instrument.'" Phillips v. AWH Corp., 415 F.3d 1303, 1315 (Fed. Cir. 2005) (en bane) (quoting 

8 Markman, 52 F .3d at 978). The written description, the drawings, and, if included in the record, 

9 . the prosecution history, each provide context and clarification regarding theintended meaning 

10 of the claim terms. Teleflex, Inc. v. Ficosa N Am. Corp., 299 F.3d 1313, 1324-25 (Fed. Cir. 

• "5 11 2002). The specification "may act as a sort of dictionary, which explains the invention and may 

8 ·§ 12 define terms used in the claims." Markman~ 52 F.3d at 979. The specification also can indicate 
.s 

~ ~ 13 whether the patentee intended to limit the scope of a claim, despite the use of seemingly broad 
- 0 

~ ~ ' 14 claim language. SciMed Life Sys., Inc. v. Advanced Cardiovascular Sys., Inc., 242 F.3d 1337, 
.~ i5 

! j 15 1341 (Fed. Cir. 2001) (when the specification "makes clear that the invention does not mclude a = t:: 
- 0 00 z 16 particular feature, that feature is deemed to be outside the reach of the claims of the patent, even 
"'O .s . 
~ ~ 17 though the language of the claims, read without reference to the specification, might be 
~= 

·~ 18 considered broad enough to encompass the feature in question"). 

• 

• 

• 

19 . Intent to limit the claims can be demonstrated in a number of ways. For example, ifthe 

20 patentee "acted as his own lexicographer," and clearly and precisely "set forth a definition of 

21 the disputed claim term in either the specification or prosecution history," a court will defer to 

22 that definition. CCS Fitness, Inc. v. Brunswick Corp., 288 F.3d 1359, 1366 (Fed. Cir. 2002). In 

23 order to so limit the claims, "the patent applicant [must] set out the different meaning in the 

24 specification in a manner sufficient to give one of ordinary skill in the art notice of the change 

25 from ordinary meaning.'' Innova/Pure Water, 381 F.3d at 1117. In addition, a court will adopt 

26 an alternative meaning of a term "if the intrinsic evidence shows that the patentee distinguished 

27 that term from prior art on the basis of a particular embodiment, expressly disclrumed subject 

28 matter, or described a particular embodiment as important to the invention." CCS Fitness, 288 

• 5 
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• 
F.3d at 1367. Likewise, the specification may be used to resolve ambiguity "where the ordinary 

• 2 and accustomed meaning of the words used in the claims lack sufficient clarity to permit the 

3 scope of the claim to be ascertained from the words alone." Teleflex, 299 F.3d at 1325. 

4 Limitations from the specification (such as from the preferred embodiment) may not be 

• 5 read into the claims, absent the inventor's express intention to the contrary. Id. at 1326; see 

6 also CCS Fitness, 288 F.3d at 1366 ("[A] patentee need not 'describe in the specification every 

7 conceivable and possible future embodiment of his invention."') (quoting Rexnord Corp. v. 

• 8 Laitram Corp., 274 F.3d 1336, 1344 (Fed. Cir. 2001)). To protect against this result, a court's 

· 9 focus should remain on understanding how a person of ordinary skill in the art would 

10 understand the claim terms. Phillips, 415 F.3d at 1323. 

11 .If the analysis of the intrinsic evidence fails to resolve any ambiguity in the claim 

12 language, a court then may turn to extrinsic evidence, such as expert declarations and testimony 

13 from the inventors. Intel Corp. v. VIA Techs., Inc., 319 F.3d 1357, 1367 (Fed. Cir. 2003) 
1

14 ("When an analysis of intrinsic evidence resolves any ambiguity in a disputed claim term, it is . 

15 improper to rely on extrinsic evidence to contradict the meaning so ascertained.") (emphasis in 

16 original). When considering extrinsic evidence, a court should take care not to use it to vary or 

17 contradict the claim terms. Rather, extrinsic evidence is relied upon more appropriately to 

18 assist in determining the meaning or scope of technical terms in the claims. Vitronics Corp. v. 

19 Conceptronic, Inc., 90 F.3d 1576, 1583-84 (Fed. Cir. 1996). 

20 Dictionaries also may play a role in the determination of the ordinary and customary 

• 21 meaning of a claim term. In Phillips, the Federal Circuit reiterated that"[ d]ictionaries or 

22 comparable sources are often useful to assist in understanding the commonly understood 

23 meanings of words .... " Phillips, 415 F.3d at 1322. The Phillips court, however, also 

• 24 admonished that district courts should be careful not to allow diction~ definitions to supplant 

25 the inventor's understanding of the claimed subject matter. "The main· problem with elevating 

26 the dictionary to ... prominence is that it focuses the inquiry on the abstract meaning of the 

• 27 words rather than on the meaning of claim terms within in the context of the patent." Id. at 

28 

• 6 
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1321. Accordingly, dictio~aries necessarily must play a role subordinate to the intrinsic evidence. 

2 In addition, a court has the· discretion to rely upon prior art, whether or not cited in the 

3 specification or the file history, but only when the meaning of the disputed terms cannot be 

4 ascertained from a careful reading of the public record. Vitronics, 90 F.3d at 1584. Referring to 

5 prior art may make it unnecessary to rely upon expert testimony, because prior art may be 

6 indicative of what those skilled in the art generally understood certain terms to mean. Id. 

7 B. 

8 

Claim Construction. 

1. "Stress-induced martensite" 

9 The parties agree that "stress-induced martensite," is martensite that is formed from 

10 austenite by the application of stress. The crux of the dispute is whether martensite must form 

11 by the ~pplication of stress alone or whether temperature also is a factor in the process. Gore 

12 urges the former, and the Court shall refer to Gore's proposed inclusion ofthis requirement as 

13 the "isothermal limitation." 

14 Medtronic correctly notes that the disputed claim term does not contain an "isothermal 

15 limitation." 'when the Court looks at all the claims in which the term is used, it appears that 

16 when Jervis included an "isothermal" limitation, he either did so expressly or did so in 

17 connection with the reversion of the stress-induced martensite to austenite. (See, e.g., '957 

18 Patent, 11:26-36, 12:14-25; '546 Patent, 11:62-66, 13:10-13; '141Patent,11:12-20.)3 

19 The CoUrt also considers the claim language in light of the specification of which it is a 

20 part. See Markman, 52 F.3d at 979. In the Background of the Invention section of the 

21 specification, Jervis states: 

22 Many [SMAs] are known ·to display stress-induced martensite (SIM). When 
an· SMA sample exhibiting stress-induced martensite is stressed at a 

23 temperature above M5 (so that the austenitic state is initially ~table), but 
below Md (the maximum temperature at which martensite formation can 

24 occur even under stress) it first deforms elastically and then, at a critical 
stress, begins to transform by the formation of stress-induced martensite. 

25 Depending on whether the temperature is above or below ~, the behavior 
when the deforming stress is released differs. If the temperature is below~, 

26 the stress-induced martensite is stable; but ifthe temperature is above~. the · 
martensite is unstable and transforms back to austenite, with the sample 

27 

28 The '546 and "141 Patents are attached as Exhibits 2 and 3, respectively, to 
the Bianrosa Declaration. 

• 7 
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returning (or attempting to return) to its original shape. This effect is seen 
in almost all alloys which exhibit a thermoelastic martensitic transformation, 
along with the shape memory effect. However, the extent of the temperature 
range over which SIM is seen and the stress and strain ranges for the effect 
vary greatly with the alloy. 

4 ('957 Patent. I :50-2:2.) This portion of the specification supports Medtronic's assertion that 

5 temperature will be a factor in the formation of stress-induced martensite. Similarly, there are 

6 references in the specification that suggests the "isothermal" limitation referred to the reversion 

7 process. (See, e.g., id., 4: 1-2 ("the alloy reverts to austenite without requiring a change in 

8 temperature").) 

9 Gore contends that the prosecution history of the Jervis Patents demonstrates that Jervis 

10 "repeatedly disclaimed use of temperature change as part of his invention." (Opp. Br. at 7:13-

11 14.) For example, Gore refers to a Response to Office Action, dated January 27, 1996, in which 

12 ·Jervis states, "[s]trictly speaking the Applicant is taking advantage of the shape memory effect 

13 ... [t]he difference is that the material transforms isothermally instead of over a temperature 

14 range." (Bianrosa Deel., Ex. 8 at p. 3.)4 The paragraph immediately preceding this statement 

15 demonstrates that Jervis was responding to the Examiner's concern that ''while Applicant is 

16 claiming a device and method whereby a shape memory alloy is utilized it appears that the 

17 shape memory effect is not utilized." It also is directed to the Examiner's request for 

18 clarification of the invention. (Id.) Jervis responds by noting that he was, in fact,.taking 

19 advantage of the shape memory effect, albeit through the use of an alloy that displays stress-

20 induced martensite at body-temperatures. (Id. at pp. 3-6.) 

21 ·Similarly, when Jervis distinguished the Shreck reference, he noted that martensite can 

22 be formed by cooling or by the application of stress. ·However, the discussion does not suggest 

23 that temperature plays no factor in the formation of stress-induced martensite. Other references 

24 cited actually support Plaintiff's position that the "isothermal" reference pertains to the 

25 reversion of martensite to austenite, rather than .to its formation from austenite in the first 

26 instance. (See, e.g., Bianrosa Deel., Ex. 12 at p. 4.) Having considered the references-in the 

27 

. 28 
This response was submitted to the USPTO during the prosecution of an 

application, subsequently abandoned, that was a predecessor to the application that issued as 
the '957 Patent. 

8 



COOK 
Exhibit 1002-0415

• 

• 

• 

• 

• 

• 

• 

• 

Case 3:06-cv-04455-JSW Document 91 Filed 10/19/2007 Page 9 of 21 

prosecution history upon which Gore relies, the Court finds that they do not support a 

2 conclusion that, in order to distinguish his invention over prior art, Jervis limited the term 

3 "stress-induced martensite" to martensite that is formed solely by the application of stress. 

4 Accordingly, the Court construes the term "stress-induced martensite" to mean: 

5 "martensite that forms from austenite due to stress." 

6 

7 

2. "Shape memory alloy element" and "Memory alloy element" 

The primary dispute between the parties is whether these terms must be construed to 

8 require that the "shape memory alloy element" be placed in a deformed shape, i.e. its 

9 martensitic state, solely by the application of stress. For the reasons set forth above, the Court 

10 rejects Gore's arguments on this point. . 

11 

12 

13 

14 

15 

16 

17 

18 

. Accordingly, the Court construes the term "shape memory alloy element" to mean: "a 

device or device component made of an alloy that can be caused to revert, or to attempt to 

revert, from its unstable deformed shape to its stable, original state." 

3. "Restraining means" "Restraining member" and "Restraint" 

With respect to these terms, the parties dispute (1) whether they should be construed to 

include the location at which the restraining means is positioned, and (2) whether the 

construction should include an isothermal limitation. For the reasons previously set forth,. the 

Court rejects Gore's proposed construction to the extent it includes the isothermal limitation. 

19 With respect to the position of the restraining means, the asserted claims generally are 

20 silent on this point. (See, e.g.~ '957 Patent, claims 1-3, 5-7.) In other claims, Jervis expressly 

21 provides for a specific position. Furthermore, as Medtronic notes, one such claim expressly 

22 contradicts Gore's proposed construction. (Compare '957 Patent, claim 10 (memory alloy 

23 element is within restraining member) with '957 Patent, claim 14 (restraining means is within 

24 hollow memory alloy element).) Similarly, where Jervis required that the temperature be above 

25 the austenite start temperature, he expressly included such a requirement in the claims.· (See, 

26 e.g., '957 Patent, claims 10, 18.) Medtronic thus argues that the presumption of Claim 

27 differentiation should apply to these claims. 

28 
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1 In general, the doctrine of claim differentiation recognizes "that different words or 

2 phrases used in separate claims are presumed to indicate that the claims have different meanings 

3 and scope." Andersen Corp. v. Fiber Composites, LLC, 474 F.3d 1361, 1369 (Fed. Cir. 2007) 

4 (quoting Karlin Tech. Inc. v. Surgical Dynamics, Inc., 177 F.3d 968, 971-72 (Fed. Cir. 1999)). 

5 Thus, there is a presumption that "[t]o the extent the absence of such difference in meaning and 

6 scope would make a claim superfluous, ... the difference between claims is significant." Id. 

7 (quoting Tandon Corp. v. U.S. Int'l Trade Comm'n, 831F.2d1017, 1023 (Fed. Cir. 1987)). 

8 That presumption may be overcome, however, by the written description of the patent or its 

9 prosecution history. Id. Here, Gore has offered no argument in opposition to Medtronic's 

10 claim differentiation argument. Furthermore, although the position of the restraining means and 

11 the austenite start temperature are not the only differences in the claims, the Court has examined 

12 the claims in light of the specification,, and finds no reason why the presumption of claim 

13 differentiation should not apply. 

114 The Court also has reconsidered its tentative construction of these terms, as they are 

15 used in the '141 Patent, and concludes that Medtronic's proposed construction should be 

16 adopted as to all patents in which the terms are used. 

17 Accordingly, the Court construes the terms "restraining means," "restraining member," 

18 and "restraint" to mean: "a device that prevents the transformation of the shape memory 

19 alloy element back into its original shape." 

20 

21 

4. "Wherein the memory alloy element can be extruded from the hollow 
placement device by the guide wire" 

22 This disputed phrase appears in independent claim 1 and in dependent claims 2, 3, 4, 5 

23 and 22 of the '141 Patent.5 Claim 1 reads, in pertinent part: 

24 

25 

26 

27 

28 
s . 

A medical device for .insertion into a mammalian body, the device comprising (a) a 
hollow placement device; (b) a memory alloy element formed at least partly from 
pseudo-elastic shape memory alloy, ... ; and (c) a guide Wire; 
the memory alloy element being within the hollow placement device, and the 
placement device being guidable by the guide wire, ... , wherein the memory alloy 
element can be extruded from the hollow placement device by the guide wire .... 

Claims 2-5 and Claims 22 each d~pend from Claini 1. 

10 
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(See' 141 Patent, 10:6-11 :20.) 

2 The parties agree that this disputed phrase should be construed to require that ''the device 

3 or memory alloy element is forced out of the hollow placement device by a guide wire." The crux 

4 of the dispute is over the meaning of "guide wire," which derives its antecedent basis from 

5 subsection ( c) of the claim. The plain language of the claim suggests that the term "a guide wire" 

6 should mean what it says, i.e., a wire that is used to guide a device. Medtronic, however, argues 

7 that the specification and prosecution history demonstrate that Jervis did not intend for the term to 

8 be restricted to a "wire," but rather that he intended the term to be construed broadly enough to 

9 encompass a catheter. As support for this argument, Medtronic notes that Jervis describes Figure 7 

10 as disclosing "a guide catheter, a transport catheter, and compacted wire coil stent according to the 

11 · present invention." ('141 Patent, 3:21-22.) 

12 Medtronic' s argument also is supported by the prosecution history of the '141 Patent, 

13 during which Jervis appealed a final rejection and in his appeal briefreferred to element 104 of 

• 14 Figure 7 as a "guide wire." (Declaration of Ellen J. Wang in Support ofMedtronic's Claim 

15 Construction Brief ("Wang Deel."), Ex. Fat 11.) The specification of the '141 Patent refers to 

16 element 104 as a "transport catheter." ('141 Patent, 9:28.) Thus, these references support 

17 Medtronic's argument that "a guide wire" need not be construed to literally encoinpass a ''wire," 

18 and that it should be c.onstrued more broadly. 

19 Gore argues that this term should be construed to include a reference to the fact that the 

20 guide wire "is also used to .guide the hollow placement device into a mammalian body." However, 

21 the clause that immediately precedes the disputed ''wherein" phrase provides that "the memory 

22 alloy element being within the hollow placement device, and the placement device being guidable 

23 by the guide wire .... " This clause therefore explains that the guide wire is-used· to guide the hollow 

24 placement device. The Court concludes there is no need to include such a limitation in the 

.25 disputed phrase. 

26 Accordingly, the Court construes the phrase ''wherein the memory alloy element can be 

27 extruded from the hollow placement device by the guide wire," to mean: "the device or memory 

28 

11 
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alloy element is forced out of the hollow placement device by the guide wire, which is a device 

2 that assists in positioning an.other device." 

3 5. "Catheter at least partly formed from a pseudoelastic shape-memory alloy" 

4 This phrase is found in independent claim 18 of the '957 Patent, and the crux of the dispute 

5 is over the proper construction of the term "catheter." The parties agree that, however "catheter" 

6 is construed, it must be made, at least in part, of a pseudoelastic shape-memory alloy. (See 

7 Amended Joint Claim Construction Statement, Ex. A at 3.) 

8 The claim language suggests that the term catheter should be given its ordinary meaning in 

9 the field, namely "a hollow, flexible tube for insertion into a body cavity, duct or vessel to allow 

10 the passage of fluids or distend a passage way." (See, e.g., Wang Deel., Ex. G.) Medtronic, 

11 however, argues that Jervis acted as his own lexicographer and defined the term "catheter" to 

12 include "cannulas," which do not necessarily transport fluids. (See '957 Patent, 5:59-62 ("Wilson 

13 ... discloses a catheter or cannula (both being included hereinafter in the word 'catheter') .... "); 

14 Wang Deel., Ex. H (cannula, in surgical field, means "a tube to be inserted into a cavity or duct").) 

15 Dependent claim 21 of the '957 Patent, however, claims "(t]he method of claim 18 wherein 

16 the catheter is a cannula." The use of the term "cannula," is the only significant difference 

17 between the two claims. Thus, ifthe Court construes the term "catheter" to include a "cannula," it 

18 could be argued·that dependent claim 21 is superfluous. If, however, the Court determined that a 

19 "catheter" could not include a cannula, independent claim 1 would be narrower than dependent 

20 claim 21. In this situation, the Court concludes that the doctrine of claim differentiation is 

21 overcome by the specification and concludes that Jervis acted as his own lexicographer and 

22 defined the term "catheter'' to include "cannulas." 

23 Gore's construction, which includes a reference to the catheter's function, is offered 

24 primarily out of a concern that the term not be construed so as to encompass a stent. (See Gore Br. 

25 at 18.) However, the specification of the '957 Patent sets forth examples of medical devices 

26 unitizing SMAs. One such example discusses catheters and cannulas. ('957 Patent, 5:59-6:57.) 

27 Another such example discusses coil stents and filters. (Id., 9:20-57.) Because of this distinction, 

28 .the Court concludes that a pe~on of ordinary skill in the art would understand from the 

12 
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specification that the term "catheter" is intended to be SOfl?-ething different than a stent. As such, 

2 the Court concludes that phrase should not be construed to include a reference to the function of 

3 the "catheter." 

4 Accordingly, the Court construes the term "catheter at least partly formed from a 

5 pseudoelastic shape-memory alloy" to mean: "a tube inserted into a cavity or duct that is made 

6 of, at least in part, a pseudoelastic shape-memory alloy." 

7 

8 

6. "Stent" 

The term "stent" is used in both the '141 Patent and each of the Wiktor Patents. Medtronic 

9 argues for a construction of this term that would be applied uniformly to each of the patents. Gore 

10 contends that the term "stent" in the Jervis '141 Patent should be construed differently from the 

11 term "stent" in the Wiktor Patents .. The Court concurs with Gore that the terms have different 

12 meanings in the '141 Patent and the Wiktor Patents. The Court, however, is not persuaded by 

13 many of the limitations Gore seeks to include in the construction of the term. 

14 a • The '141 Patent. 

15 Gore argues that the term "stent" in the '141 Patent means "a wire, typically in the shape of 

16 a tubular coil, used to keep a body vessel open." To the extent Gore is seeking a construction that 

17 includes a reference to the material from which the stent is made, the claims expressly note that the 

18 stent is composed of a memory alloy or a shape memory alloy. (See '141Patent,11:22-23 (''The 

19 device of claim 1 wherein the memory alloy element is a stent."); id., col. 11 :32-36 (" ... the stent 

20 comprising a shape memory alloy ... ").) Furthermore, independent claim 18 specifically claims a 

21 "wire stent," and dependent claim 22 specifically claims "[t]he device of claim 1, 11, 15 or 18 

22 wherein the stent is a coil stent. (Id., 13:22, 14:22-23 (emphasis added).) 

23 As previously noted, the doctrine of claim differentiation recognizes "that different words 

24 or phrases used in separate claims are presumed to indicate that the claims have different meanings 

25 and scope." Andersen Corp., 474 F.3d at 1369 (quoting Karlin Tech. Inc. v. Surgical Dynamics, 

26 Inc., 177 F.3d 968, 971-72 (Fed. Cir. 1999)); see a/soAccumed LLCv. Stryker, Inc., 483 F.3d 800, 

27 806 (Fed. Cir. 2007) (qu·oting Liebel-F/arsheim Co. v. Medrad, Inc., 358 F.3d 898, 910 (Fed. Cir. 

28 2004)) ("[T]he presence of a dependent claim that adds a particular limitation raises a presumption 

• 13 
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that the limitation in question is not found in the independent claim."' ) The presumption of claim 

2 differentiation "is especially strong when the limitation in dispute is the only meaningful 

3 · difference between an independent and dependent claim, and one party is urging that the limitation 

4 in the dependent claim should be read into the independent claim." SunRace Roots Enter. Co. v. 

5 SRAM Crop., 336 F.3d 1298, 1303 (Fed. Cir. 2003). The Court has considered Gore's arguments 

6 but finds that the specification and prosecution history submitted do not overcome the presumption 

7 that the dependent claims differ in scope from the independent claims. 

8 Accordingly, the Court construes the term "stent," as used in the '141 Patent, to mean: "a 

9. supporting device." 

10 b. Th~ Wiktor Patents. 

11 With respect to the Wiktor Patents, Gore argues that the term "stent," should be construed 

12 to mean "a bare low memory metal wire stent without any attached fabric or graft material that 

13 would be obstructive to any supportive vessels." Gore relies on language in the specification that 

14 refers to "[t]he stent of this invention is characterized by the low memory level of the relatively 

15 easily deformable metal used for the wire." ('062 Patent, 2:51-54.) 

16 Medtronic again relies on the principles of claim differentiation in support of its proposed 

17 construction. For example, Medtronic notes that dependent claim 2 of the '828 Patent claims 

18 "[t]he intravascular stent of claim 1, wherein said helically coiled wire is a low memory metal." 

19 (Bianrosa Deel., Ex. 7 ('828 Patent, 7:53-54); see also id., 8:57-59.) ·The "low memory metal" 

20 limitation is the only meaningful difference between that claim and independent claim 1 of the 

21 '828 Patent. It also is the only meaningful difference between independent claim 14 and 

22 dependent claim 17 of the '062 Patent. Thus, the presumption of claim differentiation is especially 

23 strong. SunRace Roots, 336 F.3d at 1303 . 

24 Gore also relies on cases such as Honeywell Int 'l Inc. v. I1T Indus., Inc., 452 F .3d 1312 

25 (Fed. Cir. 2006), Inpro II Licensing v. T-Mobile USA, Inc., 450 F.3d 1350 (Fed. Cir. 2006), and 

26 Astrazeneca AB v. Mut. Phann Co., 384 F.3d 1333 (Fed. Cir. 2004) to argue that Wiktor disclosed 

27 only balloon-expandable stents in the specification and also disparaged, and.thereby disavowed, 

28 

14 
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self-expanding or resilient stents. 6 It is true that the Wiktor Patents generally discuss balloon-

2 expandable stents, especially in the context of the preferred embodiment. As the Federal Circuit 

3 has noted, however, "the applicant's choice to describe only a single embodiment does not mean 

4 that the patent clearly and unambiguously disavowed other embodiinents." Home Diagnostics, 

5 Inc. v. Lifescan, Inc., 381 F.3d 1352, 1357 (Fed. Cir. 2004); see also Phillips, 415 F.3d at 1323 

6 ("In particular, we have expressly rejected the contention that if a patent describes only a single 

7 embodiment, the claims of the patent must be construed as being limited to that embodiment .... "). 

8 In addition, Wiktor notes that "other applications not specifically mentioned herein are possible 

9 and no limitations in scope for this invention are intended or implied without departing from the 

10 basic principles of this invention." ('062 Patent, col. 4, 11. 8-11.) This langilage provides further 

11 support for the Court's conclusion that Wiktor did not disavow clearly the use of self-expanding or 

12 resilient stents .. See, e.g., Pfizer, Inc. v. Ranbaxy Labs. Ltd., 457 F.3d 1284, 1289 (Fed. Cir. 2006) 

13 (rejecting claim construction that would limit claims to disclosed embodiments where specification 

, 14 stated that the examples were illustrative and should be read as limiting the scope of the 

15 invention). 

16 Further, although Wiktor describes the benefits of a low memory level metal wire, and 

17 refers to prior art that used spring devices, Wiktor does not say resilient metal is unsuitable to 

18 achieve the object of his invention, namely a stent which expands radially. The Court also does 

. 19 not find Wiktor' s reference in the specification to the fact that the stent is "characterized" by the 

20 use oflow memory metal to be disposi~ive. See, e.g., Amgen Inc. v. Hoechst Marion Roussel, Inc., 

21 314 F.3d 1313, 1326 (Fed. Cir. 2003) (concluding that statement that the invention is "uniquely 

22 characterized" by a particular feature did not limit the claims where the claim language did not 

23 contain such a limitation and where argument was undermined by doctrine of claim 

24 differentiation). 

25 
6 Gore argues, 'Yithout support, that a person of ordinary skill in the art would 

26 understand that a "balloon-expandable stent" would be made of a low memory metal, rather 
than a resilient or self-expanding metal. Based on the parties' discussion of shape-memory 

27 alloys, the Court understands Gore's argument to be that a "low memory metal" is one that 
does not "remember" its initial shape easily and, thus, requires some additional force to 

28 return it to its original shape. 

15 
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Furthermore, during the prosecution history of the '062 Patent,· the Examiner suggested 

2 that Wiktor include a "low-memory metal" limitation to distinguish his invention over prior art . 

3 Wiktor declined to do so, and the Examiner allowed the claims as written. In addition, the '219 

4 and '828 Patents issued with claims directed specifically to low memory metals, a fact which adds 

5 further support to Medtronic's argument that the Examiner did not understand the stent of the 

6 invention to require a low memory metal in all embodiments. See, e.g., Home Diagnostics, 381 

7 F.3d at 1358 (noting that related patents that issued with specific limitations supported a broader 

8 construction of the disputed term which did not contain those limitations). For all of these reasons, 

9 the Court cannot find a clear and unambiguous intent to disavow self-expanding or resilient stents, 

10 . and the Court concludes that the term should not be limited to low memory metals. 

11 Gpre also argues that the "stent" of the Wiktor patent cannot include graft material, i.e. it is 

12 a "bare" wire stent. Medtronic asserts that the Court should not so limit the claims, because the 

· 13 specification notes that the stent can be used for the repair of aneurysms or to support artificial 

··14 vessels or liners of vessels. Looking at the claims in which the term stent is used, the claims refer 

15 to a stent body comprised of a "wire." There is nothing in the claims that discloses the use of 

16 material attached to the wire. Further, with the exception of the reference cited by Medtronic, 

17 there is no other reference in the specification of material attached to. the wire that forms the stent 

18 body. Thus, the Court concludes that the claims, read in light of the specification, do not support a 

19 construction that would be so broad as to .include the combination of a wire stent with material 

20 attached . 

21 Accordingly, the Court construes the term "stent," as used in the Wiktor Patents to mean: 

22 "a supporting device, without any attached fabric or graft material." 

23 

24 

7. "Zig-zag means" 

The parties agree that this term is a means-plus-function term that must be construed under 

25 35 U.S.C. § 112 ii 6, which permits a patentee to define a particular function in the claim and a 

26 corresponding structure in the specification. See Kemco Sales, Inc. v. Control Papers Co., 208 

27 F.3d 1352, 1360 (Fed. Cir. 2000). Construction of a means-plus-function claim involves a two-

28 step process. Medical Instrumentation & Diagnostics Corp. v. Elektra AB, 344 F.3d 1205, 1210 . 

• 16 
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1 (Fed. Cir. 2003). In the first step, the Court must identify the particular claimed function. Id. In 

2 the second step, the Court looks to the specification and identifies the structure that corresponds to 

3 that function. Id. A structure is a "corresponding structure" only if that element is necessary tci 

4 perform the function recited in the claim and is clearly linked to that function by the disclosure in 

5 the specification. Asyst Techs., Inc. v. Empak, Inc., 268 F.3d 1364, 1370 (Fed. Cir. 2001). The 

6 patentee's "duty to clearly link or associate structure to the claimed function" represents the fa.ii 

7 exchange for the convenience of employing means-plus-function claim limitations. Budde v. 

8 Harley-Davidson, Inc., 250 F.3d 1369, 1377 (Fed. Cir. 2001) . 

9 Medtronic contends that the Court should construe the functional aspect of this term as: "to 

10 allow expansion of the device radially without substantial change in longitudinal length." 

11 Medtronic asks that the Court construe the structural aspect of the term as: ''wire elements bent 

12 into a pattern ofreversing bends that may vary in shape and tightness and their equivalents." 

13 Gore contends that any definition of the function of the zig-zag means must Include a 

•14 · requirement th~t expansion occurs "by externally applied forces." Gore agrees that the structure 

15 refers to the wire.zig-zags but argues that the Court should construe the structure to require that the 

16 wire zig-zags be formed of low memory metal. For the reasons previously stated, the Court rejects 

17 ·Gore's arguments as to both of these proposed restrictioµs on the claim term. 

18 The claims at issue demonstrate that the zig-zag means allow or permit radial expansion of 

19 the stent from a first to a second diameter ''without significantly altering body length along the' 

20 longitudinal axis." (See '062 Patent, 6:3-7.) Nothing in this claim language suggests that the zig-

21 zag means allow or permit the stent body to expand solely by the application of outside forces. For 

22 the reasons set forth in connection with the term stent, the Court also concludes that the 

23 construction of the term "zig-zag means" should not exclude the possibility of self-expanding or 

24 resilient wires. 

25 The Court also has considered Gore's argument that the prosecution history supports its 

26 position that the function of the zig-zag means must include a reference to externally applied 

27 forces to achieve expansion. (See Gore Br. at 20:19-2; Bianrosa Deel., Ex. 14.) Gore's brief, 

28 howeyer, omits the portion of the information disclosure statement wherein Wiktor distinguished 

• 17 
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• 
his invention from the prior art cited on the basis that there was "no teaching in the prior art of a 

• 2 helical stent which expands radially without reducing the axial length." (Bianrosa Deel., Ex. 14 at 

3 5 (emphasis added).) This reference does not alter the Court's conclusion that the claims should 

4 not be limited to devices that are expanded only by the application of external forces. 

• 5 Accordingly, the Court construes the term "zig-zag means" to mean: 

6 Function: to allow expansion of the device radially without a substantial change in 

7 longitudinal length. 

• 8 Structure: the wire elements bent into a pattern of reversing bends that may vary in 

9 shape and tightness and their equivalents. 

10 8. "Expand" and variations. 

11 Medtronic contends that the Court should construe this term, and its variations, to mean 

12 "enlarge from a first to a second larger.dimension." Medtronic's proposed construction is in 

13 accord with the plain meaning of the term "expand." See, e.g., Webster's Ninth New Collegiate 

'I4 Dictionary at 436 (''to open up; to increase the extent, number, volume or scope of'). Gore, in 

15 contrast, argues that the Court should construe this term, and its variations, to require that the 

16 device expanded is a "low memory metal stent," which is expanded by a b~lloon rather than by its 

17 own resilience. For the reasons previously stated, the Court rejects Gore's proposed construction. 

18 The Court finds further support for its conclusion from the claims of the '062 Patent, which 

19 do not contain the "balloon-expandable" limitation proposed by Gore. In contrast, dependent 

20 claim 2 of the '219 Patent does contain such a limitation, whereas independent claim 1 of that 

• 21 patent, does not. (See Bianrosa Deel., Ex. 6 ("'219 Patent, 8:2-11.) Similarly, dependent claim 15 

22 of the '828 Patent requires the use of lit balloon, whereas claim 14 of the '828 Patent, from which 

23 claim 15 depends, contains no such limitation. ('828 Patent, 8:29-59.) Moreover, the use of the 

• 24 balloon in the dependent claims is the only meaningful distinction from the independent claims. 

25 Thus, the presumption of claim differentiation weighs against Gore's proposed construction. See 

26 SunRace Roots, 336 F.3d at 1303 . 

• 27 Accordingly, the Court construes the term "expand" (and its variations) to mean: "to 

28 enlarge from a first to a second larger dimension." 

• 18 
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9. Method Claims 9, 10, and 12 of the '062 Paterit. 

The final dispute between the parties pertains to whether method Claims 9, 10 and 12 of 

3 the '062 Patent require that the steps recited be performed separately and be performed in the 

4 particular order recited. The method claims at issue read as follows: 

5 

6 

7 

8 

9 

10 

11 

9. 

10. 

12. 

A method of forming a radially expandable stent for implantation within a 
body vessel comprising: bending a wire in a zig-zag pattern; and winding 
the wire around a form in a coil. 

The method of claim 9 wherein the step of bending includes forming the 
zig-:zag pattern in the wire generally in a plane and the step of winding the 
wire includes winding with the zig-zag pattern flat against the form. 

A method of forming a radially-expandable stent for implantation within a 
body vessel comprising: forming a wire into a sinusoidal shape; forming the 
wire into a coil havirig a first diameter and a first longitudinal length, so that 
later radial outward deformation of the cylinder to a second larger diameter 
does not significantly alter the longitudinal length. 

12 ('062 Patent, 6:15-32) . 

13 "Unless the steps of a method actually recite an order, the steps are not ordinarily construed 

14 to require one." Interactive Gift Express, Inc. v. Compuserve, Inc., 256 F.3d 1323, 1342-43 (Fed. 

15 Cir. 2001 ). The Federal Circuit has developed a two-part test to determine whether the steps of a 

16 method claim "that do not otherwise recite an order, must nonetheless be performed in the order in 

17 which they are written." Altiris, Inc. v. Symantec Corp., 318 F.3d 1363, 1369 (Fed. Cir. 2003) 

18 (citing Interactive Gift, 256 F.3d at 1342-43). The first step requires a court to examine the "Claim 

19 language to determine if, as a matter oflogic or grammar, [the steps] must be performed in the 

20 order written." Id. If the claim language does not suggest that a particular order is required, a 

21 court "next look[s] to the rest of the specification to detefmine whether it 'directly or implicitly 

22 requires such a narrow construction.' ... If not, the sequence in which such steps are written is not a 

23 requirement." Id. at 1370 (quoting Interactive Gift, 256 F.3d at q43) (emphasis in original). This 

24 same analysis applies to the issue of whether the recited steps_must l:ie performed separately. See 

25 Moba B. V. v. Diamond Automation, Inc., 325 F.3d 1306, 1314-15 (Fed. Cir. 2003). 

26 Gore concedes that the language of the claims does not require that the steps be performed 

27 separately and also concedes that the claim language does not require that the steps be performed 

28 in the order in which they are recited. Gore asserts, however, that the specification of the '062 

• 19 
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Patent implicitly requires that the wire first be bent into a zig-zag pattern and then wound around a 

2 form in a coiL (See Gore Br. at 22-24.) Gore finds support for its position in references in the 

3 specification wherein Wiktor states that the zig-zag wire is "preformed" and "subsequently" 

4 wound around a form. Gore also points the Court to references in th~ specification describing 

5 Figure 1. (See, e.g., '062 Patent 2:55-62, 3:1-2, 3:11-17, 3:35-38, 4:14-16, 4:52-58.) 

6 Wiktor, however, clearly identifies Figure 1 as the "preferred embodiment." (Id., 3:52, 

7 4:6-11.) In general, a court should not limit a disputed claim term to the preferred embodiment, . 

8 even when the specification only describes a single embodiment. See Phillips, 415 F.3d at 1323 

9 ("In particular, we have expressly rejected the contention that if a patent describes only a single 

10 embodiment, the claims of the patent must be construed as being limited to that embodiment .... 

11 That is not just because Section 112 of the Patent Act requires that the claims themselves set forth 

12 the limits of the patent grant, but also because persons of ordinary skill in the art rarely would 

13 confine their definitions of terms to the exact representations depicted in the embodiments."). 

14 For example, in the Altiris case, although the specification only disclosed "a single 

15 'preferred' embodiment," which set forth a particular order, the patentee did not state that the order 

16 was important and did not disclaim any other order of the steps. Altiris, 318 F.3d at 1371. 

17 Similarly, in this case, the specification also describes a single preferred embodiment. As in the 

18 Aliiris case, however, Wiktor did not state that the order of the steps was an important feature of . 

19 his invention. There also is not a clear disclaimer of any other order of the steps. 

20 Moreover, the prosecution history submitted to the Court does not suggest that Wiktor . 

21 disclaimed any other order of the steps. See, e.g., Loral Fairc~ild Corp. v. Sony Corp., 181 F.3d 

22 1313, 1321 (Fed. Cir. 1999) (noting that, in addition to claim language, statements by the inventor 

23 during the prosecution history limited process claim to the sequence of the steps set forth in claim 

24 language). Finally, after noting that the figures represented the preferred embodiment, Wiktor 

25 stated that "it is understood that other applications not specifically mentioned herein are possible 

26 and no limitations in scope of this invention are intended or implied without departing from the 

27. basic principles of this invention." ('062 Patent, 4:6-11.) This language again suggests that the 

28 

20 
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1 claims should not be limited to the disclosed preferred embodiment. See Pfizer, Inc., 457 F.3d at 

2 1289.7 

3 Accordingly, the Court adopts Medtronic's proposed construction and concludes that the 

4 steps of the method claims in dispute need not be performed separately or in a particular order. 

5 CONCLUSION 

6 Based on the analysis set forth above, the Court adopts the foregoing constructions of the 

7 disputed terms and phrases. The parties are ordered to submit a further joint case management 

8 report pursuant to Patent Standing Order -,i 13 by no later than November 9, 2007 . 

9 IT IS SO ORDERED. 

10 

11 Dated: October 19, 2007 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

JEFFREYS. 
UNITED ST 

26 Gore also relies on LizardTech, Inc. v. Earth Res. Mapping Inc., 424 F.3d 
1336 (Fed. Cir. 2005) presumably because, as noted, the '062 Patent only discloses a single 

27 preferred embodiment. In Lizard Tech, however, the court resolved an issue related to the 
validity of the patent and concluded that certain claims were invalid for lack of written 

28 description. Gore may, in the future, have an argument in favor of invalidity. Resolution of 
that issue however, is prem_ature at this time. 

21 



COOK 
Exhibit 1002-0428

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

USPTO - Patent Maintenance Fees (Patent Number: 6306141) Page 1of1 

!ci§,10.iifil 

II I . 

• . 
United States 
Patent and 
Trademark Office 

Patent Maintenance Fees 
Patent Number: 6306141 

Issue Date: 10/23/2001 

Window Opens: 10/23/2008 

Window Closes: 10/23/2009 

Entity Status: LARGE 

Customer Number: 28390 

06/11/2008 02:29 PM EDT 
Application Number: 08483291 

Filing Date: 06/07/1995 

Surcharge Date: 04/24/2009 

Payment Year: 

Street Address: 
MEDTRONIC VASCULAR, INC. 
IP LEGAL DEPARTMENT 

City: SANTA ROSA 

State: CA 

Zip Code: 95403 

Phone Number: (707) 566-1375 

Currently there are no fees due . 

Need Help? I USPTO Home Page I Finance Online Shopping Page 

https://ramps.uspto.gov/eram/getMaintFeeslnfo.do;jsessionid=OOOOsl bulviEtp084vqvLIFyWpd: 1... 6/11/2008 



COOK 
Exhibit 1002-0429

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

USPTO - Patent Bibliographic Data (Patent Number: 6306141) Page 1of1 

lij§,hi,iiffi 

II 

• • . 

United States 
Patent and 
Trademark Oftif;e 

Patent Bibliographic Data 06/11/2008 02: 
Patent Number: 6306141 Application Number: 08483291 

Issue Date: 10/23/2001 Filing Date: 06/07/1995 

Title: MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

Status: 8th year fee window opens: 10/23/2008 Entity: 

Window Opens: . 10/23/2008 Surcharge Date: 04/24/2009 Expiration: 

FeeAmt Due: 
Window 

Surchg Amt Due: Window not open Total Amt Due: not open 

Fee Code: 1552" MAINTENANCE FEE DUE AT 7 .5 YEARS 

Surcharge Fee Code: 

Most recent events (up to 7): 11/22/2005 Payor Number Assigned. 
03/29/2005 Payment of Maintenance Fee, 4th Year, Large Entity. 

--- End of Maintenance History :---

Address for fee purposes: MEDTRONIC VASCULAR, INC. 
IP LEGAL DEPARTMENT 
3576 UNOCAL PLACE 
SANTA ROSA, CA 
95403 

[ Run Another Query ) 

Need Help? I USPTO Home Page Finance Online Shopping Page 

https://ramps.uspto.gov/eram/getMaintFeeslnfo.dojsessionid=OOOOs 1bulviEtp084vqvLIFyWpd:1... 6/1112008 



COOK 
Exhibit 1002-0430

• 

• 

• 

• 
~ .. '§ 
~· 

~ t; 
~ 
) u 

4--< 
0 -. t) . 'B ~ 

.~ 
ti) 

t5 
' e . 
:I 

5 II.> ..c:: 

' 
t:: 
0 

~ z 
= 

II.> 

.~ ..c:: -...... 
0 

i:i.. 

• 

• 

• 

• 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Case 3:07-cv-00567-MMC Docurnent 92 Filed 02/06/2008 Page 1 of 5 

IN THE UNITED STATES DISTRICT COURT 

FOR THE NORTHERN DISTRICT OF CALIFORNIA 

11 MEDTRONIC, INC., et al., No. C 07-567 MMC 

12 Plaintiffs 

13 v. 
. 
14 AGA MEDICAL CORPORATION, 

Defendant 15 

16 
~~~~~~~~~~~~~~-----""' 

ORDER CONSTRUING CLAIMS 

17 Before the Court are the parties' respective submissions regarding the proper 

18 construction of five disputed and five undisputed terms as contained in three patents, 

r-

19 specifically, U.S. Patent 5,067,957 ('"957 Patent"), U.S. Patent 5, 190,546 ('"546 Patent"), 

20 and U.S. Patent 6,306, 141 ("'141 Patent"). Plaintiffs Medtronic, Inc., Medtronic USA, Inc., 

21 and Medtronic Vascular, Inc. (collectively, "Medtronic") and defendant AGA Medical 

22 Corporation ("AGA") have submitted briefing and evidence in support thereof. The matter 

23 came on regularly for hearing on January 22, 2008. James J. Elacqua of Dechert LLP 

24 appeared on behalf of Medtronic. Peter J. Armenia and Young J. Park of Kirkland & Ellis 

25 LLP appeared on behalf of AGA. Having considered the papers submitted and the 

26 arguments of counsel, the Court rules as follows . 

27 

28 
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A. Disputed Terms 1 

2 1. "Shape Memory Alloy," "Displays," and "Behavior'' 

3 The terms "shape memory alloy," "displays," and "behavior" appear in the '957 

4 Patent, Claims 1-3, 5-13, 16-17, 30-31, 33, 36-37, and 40-41, in the '546 Patent, Claim 27, 

5 and in the '141 Patent, Claims 1-14 and 17-21 . The parties identify the use of the disputed 

6 terms as follows: 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

a. "a shape memorv alloy which displays stress-induced martensite 
behavior at body temperature"; and 

b. "pseudoelastic shape memorv alloy ... display/displays/displaying 
reversible stress-induced martensite at about body/human body 
temperature." 

With respect to the former, Medtronic argues the proper construction is "a shape 

memory alloy that exhibits the characteristics of stress-induced martensite at body 

temperature." With respect to the latter, Medtronic argues the proper construction is "a 
-

pseudoelastic shape memory alloy ... that exhibits reversible stress-induced martensite at 

about body/human body temperature." AGA proposes a single construction for both 

phrases: "a shape memory allow containing at least nickle, titanium and vanadium that can 

form stress-induced martensite at body temperature."2 

The Court finds "shape memory alloy which displays stress-induced martensite 

behavior at body temperature" is properly construed as "a shape memory alloy that exhibits 

stress-induced martensite at body temperature."3 The Court also finds "pseudoelastic 
. 20 

21 

22 

23 

shape memory alloy ... display/displays/displaying reversible stress-induced martensite at 

about body/human body tempe.rature" is properly construed as "pseudoelastic shape 

1 As to each of the disputed terms, where the Court has adopted a party's proposed 
construction, that construction is set forth below without further discussion. Where the 24 Court has adopted one party's construction, but with some modification, an explanation is 

25 provided. · 

26 
2 The parties' respective positions as set forth herein are, unless otherwise indicated, 

taken from their briefs . 
27 3 The Court's construction omits the ·words ''the characteristics of," to address AGA's 
28 argument that said construction be understood as requiring that the "shape memory alloy" 

actually exhibit stress-induced martensite, rather than merely appear to do so. 

2 
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memory alloy ... that exhibits reversible stress-induced martensite at about body/human 

2 body temperature." 

3 2. "Stent" 

4 The term "stenf' appears in the '141 Patent, Claims 2-3, 6-14, and 17-21.- Medtronic 

5 argues "stent" should be construed as "a supporting device." AGA argues "stent" s~ould be 

6 construed as "a device used to maintain the patency qf a body vessel."4 

· 7 The Court finds "stent" is properly construed as "a supporting device." 

8 3. "Guide Wire" 

9 The term "guide wire" appears in the '141 Patent, Claims 1-5, 17, 19, and 21. 

1 o Medtronic argues "guide wire" should be construed as "a device that assists in· positioning 

11 another device." AGA argues "guide wire" should be construed as "a wire that is used to 

12 guide a placement device within the body."5 

13 The Court finds "guide wire" is properly construed as "a wire or catheter that as~ists 

·14 in positioning another device."6 

15 4. "Hollow Restraining Member'' 

16 The term "hollow restraining member'' appears in the '957 Patent, Claims 10-13. 

17 Medtronic argues "hollow restraining member'' should be construed as "a hollow device that 

18 prevents the transformation of the shape memory alloy element back into its original 

19 shape." AGA argues "hollow restraining member'' should be construed as "an elongated 

20 hollow structure that can deform the shape memory alloy."7 

21 

22 
4 At the claim construction hearing, AGA expanded its proposed construction to 

replace the word "vessel".with the word "structure.' 
23 5 At the claim construction hearing, AGA expanded its proposed construction to 
24 include the words "or a device" following the word "wire." 

6 The Court's construction replaces the word "device" with "wire or catheter." This 25 modification is supported by the specification and the prosecution history, wherein the term 
26 "catheter'' is used interchangeably with the term "guide wire." See,~. '141 Patent, col. 9, 

I. 38 (identifying Figure 7, 104 as a "transport catheter''); Yang Deel. in Supp. of Opening 
27 Claim Constr. Brief Ex. 15 at 11 (identifying Figure 7, 104 as a "guide wire"). . 

28 
7 At the claim construction hearing, AGA omitted from its proposed construction the 

word "elongated." 

3 
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The Court finds "hollow restraining member" is properly construed as "a hollow 

2 device that prevents the transformation of the shape memory alloy element back into its 

3 original shape. "8 

4 5. "Hollow Placement Device" 

5 The term "hollow placement device" appears in the '957 Patent, Claims 30-31, 33, 

6 and 36 and in the '141 Patent, Claims 1-5, 17,-and 21. Medtronic argues "hollow 

7 placement device" should be construed as "a hollow device capable of stressing or 

8 deforming a shape memory alloy element." AGA argues "hollow placement device" should 

9 be construed as "an elongated hollow tube for positioning an object within the body."9 

1 O The Court finds "hollow placement device" is properly construed as "a hollow device 

11 for positioning an object within the body."10 

12 B. Undisputed Terms 

13 The Court adopts the following constructions, jointly submitted by the parties. (See 

14 Amended Joint Claim Construction and Prehearing Statement, filed November 16, 2007, 

15 Ex. D.) 

16 1. The term "stress induced martensite" ('957 Patent, Claims 1-3, 5-13, 16-17_, 30-

17 31, 33, 36-37, 40-41; '546 Patent, Claim 27; '141 Patent, Claims 1-14, 17-21) is construed 

18 as "martensite that forms from austenite due to stress." 

19 2. The term "transverse dimension" ('141Patent, Claim 9) is construed as "in a 

20 direction perpendicular to the longitudinal axis." 

21 

22 
8 To the extent the "hollow restraining member" may perform additional functions, as 

set forth in a particular claim or claims, the Court finds it unnecessary to repeat those 
23 functions in the construction of the term itself. See, ~. '957 Patent, col. 12, II. 5-9 

(directing placement of "the memory alloy element within a hollow restraining member ... 
24 for placing the alloy in its stress-induced martensitic state and the memory alloy element in 

its deformed shape"). 

25 9 At the claim construction hearing, AGA omitted from its proposed construction the 
26 words "elongated tube." 

e 27 
10 To the extent the "hollow placement device" may perform additional functions, as 

set forth in a particular claim or claims; the Court finds it unnecessary to repeat those 

• 

28 functions in the construction of the term itself. See;~. '141 Patent, col. 11, II. 8-9 
(describing the "hollow placement device" as "stressing the memory alloy element"). 

4 
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1 3. The terms "reversible stress induced martensite" and "reversible stress induced 

2 martensitic state" ('957 Patent, Claims 5-13, 16-17, 30-31, 33, 36-37; 40-41; '546 Patent, 

3 _Claim 27; '141 Patent, Claims 1-5, 11-14, 17-21) are construed as "stress induced 

4 martensite that can revert to austenite." 

5 4. The terms "extruding" and "extruded" ('957 Patent, Claims 30-31, 33, 36; '141 

6 Patent, Claims 1-5, 17, 21) are construed as "forced out." 

7 5. The terms "restraining means" and. "restraint" ('957 Patent, Claims 1-3, 5-13, 16-

8 17, 30-31, 33, 36-37, 40-41; '141 Patent, Claims 11-14, 17, 19) are construed as "a device 

9 component that prevents the transformation of the shape memory alloy element back into 

10 its original shape." 

11 IT IS SO ORDERED . 

12 Dated: February 6, 2008 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

• 27 

28 

5 

• 
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Talent™ Abdominal Stent Graft System 

Instructions for Use 

I STERILE I EO I 

IMPORT ANTI 

• Do not attempt to use the Talent Abdominal Stent Graft with the 
CoilTrac Delivery System before completely reading and understanding 
the information contained in this booklet. 

• Carefully inspect all product packaging for damage or defects prior to use. 
Do not use this product if any sign of damage or breach of the sterile _barrier 
is observed . 

• These devices are supplied STERILE for single use only. After use, 
dispose of the delivery catheters in accordance with hospital, administrative, 
and/or government policy. Do not resterilize. 

·Caution: Federal (U.S.) Law restricts this d~vice to sale by or on the order 
of a physician 



COOK 
Exhibit 1002-0436

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Talent™ Abdominal Stent Graft System 

Instructions for Use 

Table of Contents 

1.0 DEVICE DESCRIPTION ...................................................................................................................... 5 

I. I DEVICE COMPONENTS •................................................................................................•.....••................. 7 
I .2 DELIVERY SYSTEM ....•.................••.......................................•......•....•..........................................•........ 9 

2.0 INDICATIONS ..................................................................................................................................... 11 

3.0 CONTRAINDICATIONS .................................................................................................................... 11 

4.0 WARNINGS AND PRECAUTIONS .................................................................................................. 11 

4.I GENERAL .•••••••.•••...•••.......•..••••.•••••••••••••..•.•••.•••.•.•••••••••.•••••••..••••••••.•••••..••.....•.......•...•.••••••••••••••••.••••..• I I 
4.2 PATIENT SELECTION, TREATMENT, AND FOLLOW-UP ........•....................•.......................................•... I I 
4.3 IMPLANT PROCEDURE························································································································· I2 
4.4 MAGNETIC RESONANCE IMAGING (MRI) SAFETY SECTION ............•..•.•.•..••..•......•.........•.•.•..............• I3 

5.0 ADVERSE EVENTS ............................................................................................................................ 13 

5.I OBSERVEDADVERsEEVENTS ...............•...........................•...............•.........................•...........•.......... I3 
5.2 POTENTIAL ADVERSE EVENTS ..........................•..•...••..•...........•.........•................................••..•. : ......... I 3 
5.3 DEVICE-RELATED ADVERSE EVENTS REPORTING ...•...•...............................................•..••..•...•....•...... I3 

6.0 SUMMARY OF CLINICAL STUDY ........................................ ; ........................................................ 14 

6. I STENT GRAIT ANALYSIS ..................•..............•.............•..............................•..................•.................. I 4 
6.2 DELIVERY SYSTEM ANALYSIS ..•..••.............................................•...........•..............•................•........... I4 
6.3 PATIENT ACCOUNTABILITY AND FOLLOW-UP .....................•............................•....•............................ I5 
6.4 DEMOGRAPIIlC AND BASELINE MEDICAL HISTORY DAT A .............•...........•..........•....•................•...•... I 7 
6.5 BASELINE ANEURYSM DATA ..........•....••.............................•...•.............•................................•....•...•..• I9 
6.6 DEVICES IMPLANTED································································· .......................................................... 2 I 
6.7 STUDY RESULTS ................................................•..•...............................................•......•.......••... : ......... 22 
6.8 SAFETY .......••.•..•.•............ ; .........•.......•.•....................•............•.........•.•........ ; .................. ; ......•........•.... 22 
6.9 EFFECTIVENE~S ••........................... , ........•..........•.•.............•...............•..•........•......•......••..••.•...••....•..... 29 
6. I 0 ACUTE PROCEDURAL DAT A ...............•............•..•...........................................................•...•..•........... 34 
6. I I COIL TRAC DELIVERY SYSTEM PERFORMANCE DATA •.•...•..•....... : ..............••...........•.•.•.••..•...••....•..... 35 

7.0 PATIENT SELECTION ...................................................................................................................... 36 

7. I INDIVIDUALIZATION OF TREATMENT ...................................•..................••..............................•....•...... 36 

8.0 PATIENT COUNSELING INFORMATION .................................................................................... 36 

9.0 HOW SUPPLIED ................................................................................................................................. 36 

9.I CONTENTS •••••••••••••••••.......•..••.•...•....•.•••••. : •.•....•.........•...•••••••••••..•••.••••••••••••••...........•...........••.••.••••••.•• 36 

9 .2 STERILITY AND STORAGE ················•···••···························································•···•······•···•·················· 3 7 
10.0 CLINICAL USE INFORMATION ................................................................................................... 37 

IO.I RECOMMENDED SKILLS AND TRAINING ..............................................•............................................. 37 
10.2 MATERIAL RECOMMENDED FOR DEVICE IMPLANTATION ................................................................. 37 
I0.3 PRE-TREATMENT PLANNING .............•...•........................................................................................... 37 

11.0 DIRECTIONS FOR USE - STENT GRAFT SYSTEM ................ : ................................................ 39 

I I. I PICTORIAL REFERENCES .......................................................................•.....•......................•.............. 39 



COOK 
Exhibit 1002-0437

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M707213B001 

11.2 VASCULAR ACCESS AND ARTERIOTOMY .......................................................................................... 39 
11.3 IMPLANTATIONOFTHE BIFURCATED STENT GRAFT ............... ; ......................................................... 39 

11.4 IMPLANTATION OF THE CONTRALATERAL LIMB ................. : ............................................................. 45 

11.5 AORTIC AND ILIAC EXTENSIONS .....•..........................................................•........................... , ........•. 47 

12.0 IMAGING GUIDELINES AND POST-OPERATIVE FOLLOW-UP .......................................... 49 

12.1GENERAL ..........................................•...................................... : ................................•••.•................... 49 

12.2 CONTRAST AND NON-CONTRAST CT RECOMMENDATIONS ......................•....................•.................. 49 

12.3 ABDOMINAL RADIOGRAPHS •............•.....•..........•..................................•.............•.....•...•................... 50 
12.4 ULTRASOUND ..................•......•..........................•.............................................................................• 50 

12.5 MRI SAFETY AND COMPATIBILITY .............. : ..................................................................................... 50 

12.6 ADDITIONAL SURVEiLLANCE AND TREATMENT .........•..•........•..•.....................................•................. 51 

13.0 DEVICE-RELATED ADVERSE EVENTS REPORTING ............................................................ 51 

14.0 PATIENT MATERIALS AND TRACKING INFORMATION .................................................... 51 

15.0 CONFIGURATIONS AVAILABLE ..•..................•..•.............•.•••.•• : ................................................. 52 . 

16.0 EXPLANATION OF SYMBOLS ..............................••.•..•.•.•...•.•....•............•................•.•••••••.•.••..•.... 54 

2 



COOK 
Exhibit 1002-0438

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M707213BOOI 

List of Tables 

Table I: Stent Graft Materials···················································'···································································· 5 
Table 2: Patient and Imaging Accountability-Test Group1 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• I5 
Table 3: Patient Accountability - SVS Control... ......................................................................................... I6 
Table 4: Patient Demographics, Test Group vs. SVS Control... ................................................................... I7 
Table 5: Baseline Medical History, Test Group vs. SVS Control ................................................................ I8 
Table 6: Baseline SVS Classification,. Test Group Only .............................................................................. I 9 
Table 7: Baseline Maximum Aneurysm Diameters, Test Group vs. SVS Control (Site Reported) ............. I 9 
Table 8: Distribution of Baseline Maximum Aneurysm Diameters, Test Group vs. SVS Control (Site 
Reported) ................................................................................. : .................................................................... I9 
Table 9: Baseline Aneurysm Characteristics, Test Group ............................................................................ 20 
Table 10: Total Number of Talent Abdominal Stent Grafts Implanted at Initial Procedure ......................... 2I 
Table I I: Primary Safety Endpoint: Freedom from MAEs within 30 Days, Test Group vs. SVS Control .. 22 
Table I2: Primary Safety Endpoint: MAE Components within 30 Days, Test Group vs. SVS Control ...... 22 
Table 13: Freedom from MAEs within 365 Days, Test Group vs. SVS Control ........................................ 23 
Table I4: MAE Components within 365 Days, Test Group vs. SVS Control... .......................................... 23 
Table I5: Details of Kaplan-Meier Estimates ofFreedom from MAEs (0 to 365 Days), Test Group vs. 
SVS Control ................................................................................................................................................. 24 
Table I6: Freedom from All-Cause Mortality within 30 Days, Test Group vs. SVS Control... .................. 25 
Table I7: Freedom from Aneurysm-Related Mortality within 365 Days, Test Group vs. SVS Control ....• 25 
Table I8: Details of Kaplan-Meier Estimates ofFreedom from Aneurysm-Related Mortality within 365 
Days, Test Group vs. SVS Control .............................................................................................................. 26 
Table 19: Freedom from All-Cause Mortality within 365 Days, Test Group vs. SVS Control... ................. 27 
Table 20: Details of Kaplan-Meier Estimates ofFreedom from All-Cause Mortality within 365 Days, 
Test Group vs. SVS Control ......................................................................................................................... 28 
Table 2 I: Primary Effectiveness Endpoint: Successful Aneurysm Treatment, Test Group ......................... 29 
Table 22: Primary Effectiveness Endpoint: Successful Aneurysm Treatment, Test Group ......................... 29 
Table 23: Migration-Free at I2 Months, Test Group (Core Lab) ................................................................. 30 
Table 24: Stent Graft Patency at I2 Months, Test Group (Core Lab) .......................................................... 30 
Table 25: Freedom from Secondary Endovascular Procedures within 365 Days, Test Group ..................... 30 
Table 26: Loss of Stent Graft Integrity at I2 Months, Test Group (Core Lab) ............................................ 3 I 
Table 27: Type I/III Endoleak-Free at I2 Months, Test Group (Core Lab) ................................................. 31 
Table 28: Summary of All Endoleaks at I Month and 12 Months, Test Group (Core Lab) ......................... 32 
Table 29: Aneurysm Rupture within 365 Days, Test Group .................................................................... ~ ... 33 
Table 30: Aneurysm Change from I Month to I2 Months, Test Group (Core Lab and Site-Reported) ..... 33 
Table 3 I: Acute Procedural Data, Test Group and SVS Control ................................................................. 34 
Table 32: Coi!Trac Delivery System: Delivery and Deployment Success .................................................. 35 
Table 33: Coi!Trac Delivery System: Patients with Clinically Relevant Adverse Events 
[Within 30 Days] ........................................................... : .... : ......................................................................... 35 
Table 34: Talent Abdominal Stent Graft System Oversizing Guidelines ........................ ~···························· 38 
Table 35: Guideline for balloon diameter to volume ................................ : ................................................... 44 · 
Table 36: Recommended Imaging Schedule for Endovascular Graft Patients ............................................. 49 
Table 37: Accepted Imaging Protocols .......... : ........................................................................... : .......... ~ ....... 50 
Table 38: Bifurcated Stent Grafts with the CoilTrac Delivery System ........................................................ 52 
Table 39: Contralateral Limbs with the CoilTrac Delivery System ............................................................. 52 
Table 40: Iliac Extension Cuffs with CoilTrac Delivery System ................................................................. 53 
Table 4 I: Aortic Extension Cuffs with Coi!Trac Delivery System .............................................................. 53 · 

3 



COOK 
Exhibit 1002-0439

• M707213BOOI 

List of Figures 

Figure l: Overview of Talent Abdominal Stent Graft Components ............................................................... 6 
Figure 2: Talent Abdominal Bifurcated Stent Graft ................................................. : ..................................... 7 • 
Figure 3: Talent Abdominal Contralateral Iliac Limb ..................................................................................... 8 
Figure 4: Talent Abdominal Iliac (Left) and Aortic (Right) Extension Cuffs ................................................ 8 
Figure 5: CoilTrac Delivery System ............................................................................................................. 10 
Figure 6: Kaplan-Meier Estimates ofFreedom from MAEs (0 to 365 Days), Test Group vs. SVS 
Control ......................................................................................................... · ................................................. 24 • Figure 7: Kaplan-Meier Estimates ofFreedom from Aneurysm-Related Mortality within 365 Days, Test 
Group vs. SVS Control ................................................................................................................................. 26 
Figure 8: Kaplan-Meier_ Estimates of Freedom from All-Cause Mortality within 365 Days, Test Group 
vs. SVS Control ..... , .......................................................... : ........................................................................... 28 
Figure 9: Position the System ....................................................................................................................... 40 
Figure IO: Deploy the Proximal End ............................................................................................................ 42 

• Figure l l: Deploy the Distal End ................................................................................................................. 43 
Figure 12: Modeling the Stent Graft with the Balloon ................................................................................. 44 
Figure 13: Proper Docking of Contralateral Limb to Contralateral Leg ....................................................... 46 
Figure 14: Talent Stent Graft System with the Modeling Balloon ............................................................... 4 7 
Figure 15: Orienting Iliac Extension Cuff ..... , ................................................................................... : .......... 48 
Figure 16: Orienting the Aortic Extension Cuff ........................................ : .................................................. 48 

• 

• 

• 

• 

• 

• 

• 4 



COOK 
Exhibit 1002-0440

• 

• 

• 

• 

• 

•· 

• 

• 

• 

• 

• 

M7072 I 3BOO I 

1.0 DEVICE DESCRIPTION 

The Talent™ Abdominal Stent Graft System is comprised of two main components: an implantable stent graft and a 
disposable delivery system. The pre-loaded stent graft is advanced to the aneurysm location over a guidewire and, upon 
retraction of an introducer sheath (graft cover), expands to the indicated diameter. During deployment and expansion, the 
stent graft is intended to form proximal and distal seal zones surrounding the aneurysm location. 

The Talent Abdominal Stent Graft System is modular and consists of four stent graft component configurations: 
Bifurcated (aorto-iliac) 

• Contralateral iliac limb 
Iliac extension cuff 
Aortic extension cuff 

Each component is introduced separately into the patient's vascular system. Each stent graft component is comprised of 
nitinol metal springs attached to polyester fabric graft material. For all configurations the proximal and distal springs are 
attached to connecting bars to provide additional columnar strength to the stent graft. The springs are sewn to the 
polyester fabric graft using polyester suture material. Radiopaque markers, made out of platinum-iridium in the shape of 
a figure eight (aka, Figur8), are sewn onto the stent graft to aid in visualization of the stent graft under fluoroscopy and to 
facilitate accurate placement of the device. See Table 1 for a listing of stent graft materials and Figure 1 for an overview 
of stent graft components. · 

The stent graft is designed to be placed in the native vessel such that the unconstrained stent graft diameter is larger than 
the diameter of the native vessel into which it is to be placed. This "oversizing" helps to exclude the aneurysm from aortic 
blood flow and ensure that the stent graft is held in place. The amount of oversizing required is dependent on the 
diameter of the native vessel. See Table.34 for oversizing guidelines and Section.15.0 available device configurations . 

Table 1: Stent Graft Materials 

Stent Graft Component Material 

Springs Nitinolwire 
Connecting Bar Nitinolwire 
Mini-Support Spring (FreeFlo only) Nitinol wire 
Stent Fabric Woven pofvester 
Sutures Braided oolvester suture 
Figura Radiopaaue Markers Platinum-Iridium wire 

5 



COOK 
Exhibit 1002-0441

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M707213BOOl 
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Figure 1: Overview of Talent Abdominal Stent Graft Components 
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1.1 Device Components 

Each of the four stent graft configurations is described in the following section . 

1.1.1 Bifurcated Stent Graft 

The bifurcated component (Figure 2) is the primary component which is inserted into the patient's aorta. 
The proximal end of all bifurcated. stent grafts has a bare spring that is not covered with graft material to 
allow for supra-renal fixation. Bifurcated stent grafts with a proximal diameter greater than 22mm have a 
mini-support spring to aid in sealing. The proximal end configuration in which a bare spring and mini
support spring are present is called the 'FreeFlo' configuration. The proximal end configuration in which a 
bare spring is present without a mini-support spring is called a 'Bare Spring' configuration. 

The stent graft bifurcates into two smaller iliac diameters; one of which is placed into the ipsilateral iliac 
artery, and the other of which is available to receive the·contralateral iliac component. The distal end of 
the short contralateral leg is 14mm in diameter for all sizes of stent grafts so that it can receive all available 
contra lateral limb stent graft configurations. In contrast the distal end of the ipsilateral leg is available in 12, 
14, 16, 18 and 20mm diameters. The distal iliac ends of the stent graft have Closed Web configurations . 

Figure 2: Talent Abdominal Bifurcated Stent Graft 
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1.1.2 Contralateral iliac limb 

The contralateral iliac limb component (Figure 3) is implanted after the bifurcated component to provide a 
conduit for blood flow into the contralateral iliac artery. The contralateral iliac limb is introduced though the 
patient's contralateral iliac artery and mated to the short contralateral stub leg on the bifurcated stent graft. 

The proximal end of the contra lateral iliac limb has an Open Web configuration in which the outline of the 
most proximal spring is covered. The proximal diameter is 14mm for all limb sizes, so that all limbs can 
dock with all available bifurcated stent graft configurations. The distal end of the limb has a Closed Web 
configuration . 

Figure 3: Talent Abdominal Contralateral Iliac Limb 
14mm · 

,-A-:.. 
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75-105mm 
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1.1.3 Aortic and Iliac Extension Cuffs 

'-y-J 

8-24mm 

1.1.3.1 The aortic and iliac extension cuff components (Figure 4) are used to extend the lengths of 
implanted devices as needed based on the patient's anatomy. 

Figure 4: Talent Abdominal Iliac (Left) and Aortic (Right) Extension Cuffs 
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1.2 Delivery System 

The CoilTrac Delivery System is a single use, disposable system used to deliver all stent graft configurations . 

The CoilTrac Delivery System is shown in Figure 5. It is a flexible catheter constructed of three concentric, 
single lumen, polymer shafts (an outer introducer sheath (graft cover), a pushrod, and a guidewire lumen). A 
metallic coil with cup plunger is attached to the dis.ta! end of the pushrod to maintain stent graft position during 
deployment. A polymeric, atraumatic tapered tip is attached to the guidewire lumen at the distal end of the 
delivery system to facilitate tracking through tortuous and calcified vessels. The radiopaque, tapered tip and 
marker on the distal end of the introducer sheath (graft cover) aid in fluoroscopic visualization. A compliant 
balloon is located on the distal end of the delivery system to aid in stent graft modeling if necessary. Various 
valves contained within the delivery system maintain hemostasis and prevent blood loss and leaking during the 
procedure . 

9 
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Figure 5: CoilTrac Delivery System 
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2.0 INDICATIONS 

The Talent Abdominal Stent Graft is indicated for the endovascular treatment of abdominal aortic aneurysms with or 
without iliac involvement having: 

lliaclfemoral access vessel morphology that is compatible with vascular access techniques, devices, 
and/or accessories; 
A proximal aortic neck length of~ 10mm; 
Proximal aortic neck angulation s 60°; 
Distal iliac artery fixation length of ~ 1 Smm; 
An aortic neck diameter of 18-32mm and iliac artery diameters of 8-22mm; and 
Vessel morphology suitable for endovascular repair. 

3.0 CONTRAINDICATIONS 
The Talent Abdominal Stent Graft is contraindicated in: 

Patients who have a condition that threatens to infect the graft. 
Patients with sensitivities or allergies to the device materials (see Table 1) . 

4.0 WARNINGS AND PRECAUTIONS 

4.1 General 

Read all instructions carefully. Failure to property follow the instructions, warnings and precautions may 
lead to serious consequences or injury to the patient 
The Talent Abdominal Stent Graft System should only be used by physicians and teams trained in 
vascular interventional techniques, including training in the use of the device. Specific training 
expectations are described in Section 10.1. 
Always have a vascular surgery team available during implantation or reintervention procedures in the 
event that conversion to open surgical repair is necessary · 

4.2 Patient Selection, Treatment, and Follow-Up 

The Talent Abdominal Stent Graft System is not recommended in patients unable to undergo or who will 
not be compliant with the necessary preoperative and postoperative imaging and implantation studies as 
described in Section 12.0. 
The Talent Abdominal Stent Graft System is not recommended in patients who cannot tolerate contrast 
agents necessary for intra-operative and post-operative follow-up imaging. 
The Talent Abdominal Stent Graft System is not recommended in patients exceeding weight and/or size 
limits which compromise or prevent the necessary imaging requirements 
Prior to the procedure, pre-operative planning for access and placement should be performed. See 
Section 10.3. Key anatomic elements that may affect successful exclusion of the aneurysm include severe 
proximal neck angulation (> 60 °); short proximal aortic neck (< 10mm); and thrombus and/or calcium at 
the arterial implantation sites, specifically the proximal aortic neck and distal iliac artery interface. 
Irregular calcification and/or plaque may compromise the f1Xation and sealing of the implantation sites. 
Necks exhibiting these key anatomic elements may be more conducive to graft migration. 
Iliac conduits may be used to ensure the safe insertion of the delivery system if the patient's access 
vessels (as determined by treating physician) preclude safe insertion of the delivery system . 
Inappropriate patient selection may contribute to poor device performance. 
The safety and effectiveness of the Talent Abdominal Stent Graft System has not been evaluated in 
patients who: 

Are less than 18 years of age 
Are pregnant or lactating 
Have a dominant patent inferior mesenteric artery and an occluded or stenotic celiac and/or superior 
mesenteric artery 
Have aneurysmal involvement or occlusion (surgically performed or naturally occurring) of the 
bilateral internal iliac arteries 
Have vessels and/or aneurysm dimensions that cannot accommodate the Talent Abdominal Stent 
Graft as per the indications in Section 2.0. 
Have no distal vascular bed (one vessel lower extremity run-off required) 
Have contraindications for use of contrast medium or anticoagulation drugs 
Have an uncorrectable coagulopathy 
Have a mycotic aneurysm 
Have circumferential mural thrombus in the proximal aortic neck 
Have had a recent (within 3 months) myocardial infarction (Ml), cerebral vascular accident (CVA), or 
major surgical intervention 
Have traumatic aortic injury 
Have leaking, pending rupture or ruptured aneurysms 

11 



COOK 
Exhibit 1002-0447

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M707213B001 

Have pseudoaneurysms resulting from previous graft placement 
Require a revision to previously placed endovascular stent grafts .. 
Have genetic connective tissue disease (e.g., Marfan's or Ehlers-Danlos' Syndromes) 
Have concomitant thoracic aortic or thoracoabdominal aneurysms 
Are patients with active systemic infections 

The long-term performance of endovascular grafts has not yet been established. All patients should be 
advised that endovascular treatment requires lifelong, regular follow-up to assess their health and the 
performance of their endovascular graft. Patients with specific clinical findings (e.g., endoleaks, enlarging 
aneurysms or changes in the structure or position of the endovascular graft) should receive enhanced 
follow-up. Specific follow-up guideljnes are described in Section 12.0. 
After endovascular graft placement, patients should be regularly monitored for perigraft flow, aneurysm 
growth or changes in the structure or position of the endovascular graft. At a minimum, annual imaging is 
required, including: 1) abdominal radiographs to examine device integrity (stent fracture, separation 
between bifurcated device and proximal cuffs or limb extensions, if applicable), and 2) contrast and non
contrast CT to examine aneurysm changes, perigraft flow, patency, tortuosity and progressive disease. If 
renal complications or other factors preclude the use of image contrast media, abdominal radiographs and 
duplex ultrasound may provide similar information. 
Patients experiencing reduced blood flow through the graft limb and/or leaks may be required to undergo 
secondary interventions or surgical procedures . 
Intervention or conversion to standard open surgical repair following initial endovascular repair should be 
considered for patients experiencing enlarging aneurysms and/or endoleak. An increase in aneurysm size 
and/or persistent endoleak may lead to aneurysm rupture. 

4.3 Implant Procedure 
Exercise care in handling and delivery technique to aid in the prevention of vessel rupture. 
Studies indicate that the danger of micro-embolization increases with increased duration of the procedure. 
Renal complications may occur: 

From an excess use of contrast agents. 
As a result of emboli or a misplaced stent graft. The radiopaque marker along the edge of the stent 
graft should be aligned immediately below the lower-most renal arterial origin. 

·Inadequate seal zone may result in increased risk of leakage into the aneurysm or migration of the stent 
graft. Other possible causes of migration are deployment of the proximal spring into a thrombus-filled or 
severely angled vessel wall. 

• Systemic anticoagulation should be used during the implantation procedure based on hospital and 
physician preferred protocol. If heparin is contraindicated, an alternative anticoagulant should be 
considered. · 
Minimize handling of the eonstrained endoprosthesis during preparation and insertion to decrease the risk 
of endoprosthesis contamination and infection. 
Improper placement of the stent graft may also cause an endoleak or occlusion of arteries (other than the 
renals), which may prevent blood flow necessary to organs and extremities, necessitating surgical 
removal of the device. 

· During general handling of the CoifTrac Delivery System, avoid bending or kinking the introducer sheath 
(graft cover) because it may cause the Talent Abdominal Stent Graft to prematurely and improperly 
deploy. 
Never advance or retract the CoilTrac Delivery System from the vasculature without the use of 
fluoroscopy. 
Do not continue advancing any portion of the delivery system if resistance is felt during advancement of 
the guidewire or delivery system. Stop and assess the cause of resistance. Vessel or catheter damage 
may occur. Exercise particular care in areas of stenosis, intravascular thrombosis or in calcified or 
.tortuous vessels. · 
The balloon must be DEFLATED before initiating deployment of the stent graft. If resistance is experience 
during initial deployment, check to ensure that the modeling balloon is completely deflated. 
Do not retract the introducer sheath (graft cover) before placing the delivery system in the proper 
anatomical position, as this will initiate deployment of the stent graft. The Talent Abdominal Stent Graft 
cannot be reconstrained or drawn back into the introducer sheath (graft cover), even if the stent graft is 
only partially deployed. If the introducer sheath (graft cover) is accidentally withdrawn, the device will 
prematurely deploy and could be placed too high or too low. 
Do not rotate the introducer sheath (graft cover) during deployment, as this may torque the device and 
cause it to spin on deployment or cause twisting of the iliac limb. 
High pressure injections of contrast media made at the edges of the stent graft immediately after 
implantation can cause endoleaks. 
When ballooning the stent graft, there is an increased risk of vessel injury and/or rupture, and possible 
patient death, if the balloon's proximal and distal radiopaque markers are not completely within the 
covered (graft fabric) portion of the stent graft. 
Do not exceed maximum inflation diameter (40mm for the 30mm balloon and 20mm for the 20mm 
balloon). Rupture of the balloon may occur. Adhere to balloon inflation parameters as described in this 
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booklet and on the product label. Over-inflation may result in damage to the vessel wall and/or vessel 
rupture, or damage to the stent graft. 
Any endoleak left untreated during the implantation procedure must be carefully monitored after 
implantation. 

4.4 Magnetic Resonance Imaging (MRI) Safety Section 

MRI may be used on the graft only under specific conditions. See Section 12.5 for details. 

5.0 ADVERSE EVENTS 

5.1 Observed Adverse Events 
The clinical study for the Test Group was a multicenter, prospective study conducted at 13 sites across the US, 
which included 166 test patients. Major adverse events observed in this study are provided in Section 6.7. 

5.2 Potential Adverse Events 

Adverse events that may occur and/or require intervention include, but are not limited to: 
Amputation 
Anesthetic complications and subsequent attendant problems (e.g., aspiration) 
Aneurysm enlargement 
Aneurysm rupture and death 
Aortic damage, including perforation, dissection, bleeding, rupture and death 
Arterial or venous thrombosis and/or pseudoaneurysm 
Arteriovenous fistula 
Bleeding, hematoma or coagulopathy 
Bowel complications (e.g., ileus, transient ischemia, infarction, necrosis) 
Cardiac complications and subsequent attendant problems (e.g., arrhythmia, myocardial infarction, congestive 
heart failure, hypotension, hypertension) 
Claudication (e.g., buttock, lower limb) 
Death 
Edema 
Embolization (micro and macro) with transient or pennanent ischemia or infarction 
Endoleak 
Fever and localized inflammation 
Genitourinary complications and subsequent attendant problems (e.g., ischemia, erosion, fistula, incontinence, 
hematuria, infection) 
Hepatic failure 
Impotence 
Infection of the aneurysm, device access site, including abscess fonnation, transient fever and pain 
Lymphatic complications and subsequent attendant problems (e.g., lymph fistula) 
Neurologic local or systemic complications and subsequent attendant problems (e.g., confusion, stroke, 
transient ischemic attack, paraplegia, paraparesis, paralysis) 
Occlusion of device or native vessel 
Pulmonary/respiratory complications and subsequent attendant problems (e.g., pneumonia, respiratory failure, 
prolonged intubation) 
Renal complications and subsequent attendant problems (e.g., artery occlusion, contrast toxicity, insufficiency, 
failure) 
Stent graft: improper component placement; incomplete component deployment; component migration; suture 
break; occlusion; infection; stent fracture; graft twisting and/or kinking; insertion and removal difficulties; graft 
material wear; dilatation; erosion; puncture and perigraft flow 
Surgical conversion to open repair 
Vascular access site complications, including infection, pain, hematoma, pseudoaneurysm, arteriovenous 
fistula, dissection. 
Vascular spasm or vascular trauma (e.g., iliofemoral vessel dissection, bleeding, rupture, death) 
Vessel damage 
Wound complications and subsequent attendant problems (e.g., dehiscence, infection, hematoma, seroma, 
cellulitis) 

5.3 Device-Related Adverse Events Reporting 

See Section 13.0 
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6.0 SUMMARY OF CLINICAL STUDY 

6.1 Stent Graft Analysis 

The clinical study for the Test Group was a multicenter, prospective study conducted at 13 sites across the US. The 
Test Group included patients diagnosed with abdominal aortic aneurysms, with or without involvement of the iliac 
arteries. A total of 166 patients were enrolled in this study. An independent core lab reviewed CT scans and 
abdominal x-rays to assess aneurysm changes, device position and integrity, and endoleaks. A Clinical Events 
Committee (CEC) adjudicated Major Adverse Events (MAEs) for the Test Group . 

The Control Group (SVS Control) was a c:Ompilation of the pivotal open surgical control groups from three approved 
abdominal aortic aneurysm· (AAA) endograft Premarket Approval (PMA) submissions. The SVS Control represented 
a change from the original IDE protocol, and was used because the SVS Control was more comprehensive than the 
original IDE Control Group. The data aggregation and analysis were conducted under the auspices of the. Society 
for Vascular Surgery (SVS). Outcomes from a total of 243 patients treated at facilities across the US were included 
in the SVS Control. 

The pivotal analysis.included endpoints that were modified from the endpoints listed in the original IDE protocol to 
endpoints and other metrics that are consistent with current literature and other EVAR clinical studies. The primary 
safety endpoint for this analysis was the proportion of patients free from a MAE within 30 days of the index 
procedure (based on a composite MAE rate), compared to the open surgical control. The primary effectiveness 
endpoint for this analysis was successful aneurysm treatment1

• Other study endpoints and analyses were presented 
based on follow-up at pre-discharge, 1 month, 6 months, and 12 months . 

6.2 Delivery System Analysis 

Subsequent to enrollment in the pivotal trial, the delivery system was updated to the CoilTrac Delivery System. In 
order to evaluate the clinical performance of the CoilTrac Delivery System, a single-center cohort of 137 patients 
from an independent data set was evaluated. 

The analysis of this independent data set supports the clinical performance of the CoilTrac Delivery System, 
demonstrated by delivery and deployment success rate, as well as, clinically relevant adverse events rates observed 
within the 30 day post-procedure period . 

1 Successful aneurysm treatment was a composite endpoint including patients who had technical success (successful delivery and 
deployment of the Talent Stent Graft) at the initial procedure and were free from: 

Aneurysm growth > Smm at 12 months, as evaluated by the i:ore lab; and 
Post-operative interventions to correct Type I/Ill endoleaks at anytime up to 12 months (Type II endoleaks are generally 
considered to be non-device related). 
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6.3 Patient Accountability and Follow-Up 

For the Test Group, 13 sites enrolled a total of 166 patients. Four (4) patients had technical failure and did not 
receive a stent graft and therefore did not have any imaging follow-up. 162 patients who received the stent graft 
were eligible for clinical and imaging follow-up at 1 month follow-up interval. Of these 162 patients, 100% (162/162) 
had a clinical follow-up and 98.8% (160/162) had imaging follow-up. CT imaging was performed on 96.3% (156/162) 
patients. 

At the 6 month follow-up interval, 152 patients were eligible for clinical and imaging follow-up. Of these, 90.1 % 
(137/152) had clinical follow-up and 81.6 % (124/152) had imaging follow-up. CT imaging was performed on 78.9% 
(120/152) patients. 

At the 12 month follow-up interval, 142 patients were eligible for clinical and imaging follow-up. Of these 97 .2% 
(138/142) had clinical follow-up and 93.0% (132/142) had imaging follow-up. CT imaging was performed on 91.5% 
(130/142) patients. 

Detailed patient accountability and follow-up is provided in Table 2 

Table 2: Patient and Ima 

Patient follow-up 

Patients with 
Imaging 

performed at 
time Interval 
(Core Lab) 

Patients with adequate 
Imaging to assess the 

parameter 

Patient events occurring before next 
visit 

Interval 
(Analysis 
Window) 

Originally 
Enrolled 

Events after 
implant but 

before a 1 Month 
visit . 

1 Month 
(Day 1-90) 

Events after 1 
Month visit but 

before a 6 
Month visit 

6Month 
(Day 91-304) 

Events after 6 
Month visit but 

before a 12 
Month visit 

12Month 
(~Day 305) 
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1 D~ta analysis sample size varies for each of the timepoints above and in the following tables. This variability is due to 
patient availability for follow-up, as well as, quantity and quality of images available from specific timepoints for evaluation. 
For example, the number and quality of images available for evaluation of endoleak at 6 months is different than the number 
and quality of images available at 12 months due to variation in the number of image exams performed, the number of 
images provided from the clinical site to the Core Lab, and/or the number of images with acceptable evaluation quality. 

2 I~ cases where 12 month imaging follow-up data were not available, subsequent imaging follow-up data were used . 
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The SVS Control included 243 patients. Detailed patient accountability and follow-up is provided in Table 3 below. 
At the 1 month follow-up interval, 239 patients were eligible and 98. 7% (236/239) had clinical follow-up. At the 6 
month follow-up interval, 230 patients were eligible and 90.9% (209/230) had clinical follow-up. At the 12 month 
follow-up interval, 219 patients were eligible and 97.7% (2141219) had clinical follow-up. 

Interval 
(Analysis Window) 

Originally enrolled 

Events after procedure but 
before 1 Month visit 

1 Month visH 
(Day 1-90) 

Events after 1 Month visit 
but before 6 Month visH 

6 Month visit 
(Day 91-304) 

Events after 6 Month visit 
but before 12 Month visH 

12 Month visH 
(<!Day 305) 

Table 3: Patient Accountabili - SVS Control 

Patient follow-up 

16 

Patients with events occurring 
before next visit 
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6.4 Demographic and Baseline Medical History Data 

Table 4 through Table 6 provide the demographics and baseline medical characteristics of the Test Group and SVS 
Control patients: Medtronic observed that the Test Group was older and had more co-morbidities than the patients 
within the SVS Control. 

Table 4: Patient Demographics, Test Group vs. SVS Control 

Parameter StatiStiC$/Category Test Group SVS Control p-value 

Age (years) 

n 166 243 

Mean:tSD 74.1:t7.49 70.1:t7.49 < 0.001 

Median 76.0 70.0 

Min, max 51,89 46,86 

Male. 91.6% (152/166) 81.5% (198/243) 0.004 

While, non-Hispanic 92.8% (154/166) 94.9% (16811n) 0.501 

Non-White 1.2% (121166) 5.1 % (9/177) 

17 
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Table 5: Baseline Medical History, Test Group vs. SVS Control 

• Test Group SVS Control 
Body System./ Condition %(min) 1 %(m/n) 1 p-value 

Cardiovascular 

Angina 16.9% (28/166) 17.4% (23/132) > 0.999 

• Arrhythmia 44.0% (73/166) 11.5% (28/243) < 0.001 

Cardiac revascularization2 38.6% (64/166) 46.1% (1121243) 0.154 

Congestive heart failure 28.3% (47/166) 4.9% (121243) < 0.001 

Coronary artery disease 56.0% (93/166) 61.3% (149/243) 0.306 

Hypertension 83.7% (139/166) 66.7% (1621243) < 0.001 • Myocardial infarction 38.6% (64/166) 34.2% (83/243) 0.401 

Peripheral vascular disease 46.4% (77/166) 15.6.% (38/243) < 0.001 

Renal3 

Renal insufficiency 

• Renal failure 

Neurologieal3 

Cerebral vascular accident 

Cerebrovascular disease 

• Other abnormal body systems 

Diabetes 15.7% (26/166) 11.9% (29/243) 0.303 

Chronic obstructive pulmonary disease 39.2% (65/166) 30.0% (73/243) 0.070 

tobacco use 84.9% (141/166) 85.6% (208/243) 0.887 

• 1 Denominator is 166 patients in the Test Group and 243 patients in the SVS Control. 
2 Cardiac Revascularization includes Coronary Artery Bypass Grafting (CABG) or PTCA. 
3 SVS Control reported "Renal Failure" and "Cerebrovascular Diseases", but Test Group reported "Renal 
Insufficiency" and "Cerebral Vascular Accident", respectively. These categories are not comparable . 

• 

• 

• 

• 18 
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Table 6: Baseline SVS Classification, Test Group Onlv 

Test Group 
SVS Classification %(m/n) 

svso 6.0% (10/166) 

svs 1 47.6% (79/166) 

SVS2 41.0% (68/166) 

SVS3 5.4% (9/166) 

6.5 Baseline Aneurysm Data . 
Table 7 through Table 9 provide the baseline aneurysm diameters and morphologies of the Test Group and SVS 
Control. 

Table 7: Baseline Maximum Aneu sm Diameters, Test Grou vs. SVS Control Site Re 

Test Group SVS Control 
Aneurysm Characteristics Statistics Site Reported Site Reported 

n 166 214 

Mean±SD 57.1±8.49 56.9±11.59 
Maximum aneurysm diameter (mm) 

Median 55.0 54.8 

Min, max 43,87 31, 100 

Table 8: Distribution of Baseline Maximum Aneurysm Diameters, 
Test Group vs. SVS Control (Site Reported) 

Test Group SVS Control 
Site-Reported Site-Reported 

Maximum Aneurysm Diameter %(m/n) %(min) 

<30mm 0.0% (0/166) 0.0% (01214) 

30-39mm 0.0% (0/166) 2.3% (51214) 

40-49mm 14.5% (24/166) 21.5% (46/214) 

50-59mm 51.8% (86/166) 42.5% (91/214) 

60-69mm 22.3% (37/166) 20.1% (43/214) 

70-79mm 8.4% (14/166) 8.4% (181214) 

80-89mm 3.0% (5/166) 3.3% (7/214) 

<!:90mm 0.0% (0/166) 1.9% (4/214) 

19 
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Table 9: Baseline Aneurysm Characteristics, Test Group 

• Core Lab 
Dimension Statistics Site Reported Reported 

n 166 156 

Mean± SD 57.1±8.49 55.0± 9.26 
Maximum aneurysm diameter (mm) 

Median 55 53 • Min, Max 43,87 38,88 

n 165 156 

Mean±SD 25.6 ± 3.35 25.3 ± 3.58 
Proximal neck diameter (mm) 

Median 26 26 

• Min, Max 16,32 16, 32 

n 164 155 

Mean± SD 9.3 ± 1.55 9.2 ± 1.53 
Right iliac diameter (mm) 

Median 9 9 

• Min, Max 6, 16 6, 14 

·n 164 .155 

Mean± SD 9.3 ± 1.46 9.3 ± 1.55 
Left iliac diameter (mm) 

Median 9 9 

• Min, Max 6, 14 6, 15 

n 166 154 

Mean±SD 23.9 ± 12.88 22.9 ± 12.48 
Proximal neck length (mm) 

Median 20 21 

• Min, Max 3,85 3, 75 

n 157 127 

Mean± SD 18.7 ± 15.40 30.5 ± 15.80 
Aortic neck angle (0

) 

Median 19 30 

• Min, Max 0,60 0,'72 

• 

• 

• 20 
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6.6 Devices Implanted 

Table 10 provides a breakdown of the number ofTalent Abdominal Stent Grafts implanted per patient. 

• able 10: Total Number ofTalent Abdominal Stent Grafts Implanted at Initial Procedu T re 

Test Group 
Number of Devices Implanted %(m/n)1 

1. 0.0% (0/162) 

• 2 42.0% (681162) 

3 32.7% (53/162) 

4 22.2% (36/162) 

5 3.1% (5/162) 

• ti? 6 0.0% (0/162) 

1 Denominator is 162 patients with implanted devices . 

• 

• 

• 

• 

• 

• 
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6.7 Study Results 

Results for the safety and effectiveness of the Talent Abdominal Stent Graft are presented in Section 6.8 and 6.9 
below . 

6.8 Safety 

Primary Safety Endpoint: Freedom from MAEs within 30 Days 

Through 30 days, patients who received the Talent Abdominal Stent Graft experienced a lower rate of MAEs than 
patients treated with open surgery. Table 11 and Table 12 provide an analysis of freedom from MAEs within 30 
days. 

Table 11: Primary Safetv Endooint: Freedom from MAEs within 30 Days, Test Group vs. SVS Control 

svs 
Test Group Control 95% Exact 

Freedom from Major Adverse Event N = 166 N=243 Confidence 
(MAE) within 30 Days % (min) % (min) Interval of Difference1

.2 

Freedom from MAEs within 30 Days 89.2% (148/166) 44.0% (107/243) (36.9%, 52.6%) 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. 
2 Difference represents the (% of patients free from MAEs within 30 days in the population treated with the test 
device) - (%of patients free from MAEs within 30 days in the population undergoing open surgical repair) 

oint: MAE Com onents within 30 Da s, Test Grou vs. SVS Control 

svs 
Test Group Control 95% Exact 

Major Adverse Event (MAE) within N =166 Ni::::243 Confidence 
30 Days1 %(min) %(min) Interval of Difference2.3 

MAE rate at 30 days 10.8% 56.0% 
(181166) (136/243) 

All-cause Death 1.8% 2.9% (-4.4%, 2.8%) 
(31166) (71243) 

Myocardial Infarction 1.8% 5.3% (-7.6%, 0.4%) 
(3/166) (13/243) 

Renal Failure 1.8% 2.9% (-4.4%, 2.8%) 
(3/166) (7/243) 

Respiratory Failure 3.0% 5.8% (-7.0%, 1.7%) 
(5/166) (14/243) 

Paraplegia 0.0% 0.4% (-2.3%, 2.0%) 
(0/166) (1/243) 

Stroke 1.2% 1.2% (-2.6%, 3.3%) 
(21166) (3/243) 

Bowel lschemia 0.6% 0.0% (-1.0%, 3.6%) 
(1/166) (01243) 

Procedural Blood Loss ~ 1000cc 5.4% 51.0% (-52.6%, -38.1%) 
(9/166) (124/243) 

1 A patient may report multiple MAEs; hence, number of patients with any MAE may not be the sum of those in 
each MAE category. 
2 Confidence level was not adjusted for multiplicity. Confidence intervals for difference (Test - SVS Control) in 
percentage were calculated by the exact method . 
3 Difference represents the (% of patients with MAEs within 30 days in the population treated with the test 
device) - (% of patients with MAEs within 30 days in the population undergoing open surgical repair) 

22 
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Freedom from MAEs within 365 Days 

At 365 days, treatment with the Talent Abdominal Stent Graft continued to perfonn favorably when compared to open 
surgery. Table 13 and Table 14 provide an analysis of freedom from MAEs at 365 days, and Figure 6 and Table 15 depict 
the corresponding Kaplan-Meier plot. 

Table 13: Freedom from MAEs within 365 Days, 
T tG SVS C t I es roup vs. on ro 

svs 
Test Group Control 95% Exact 

Freedom from MAEs within 365 N = 166 N =243 Confidence Interval 
Days % (m/n) % (min) of Difference1.z 

Freedom from MAEs within 365 Days 80.4% (1231153) 41.7% (1001240) (29.4%, 47.2%) 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. 
2 Difference repre$ents the (% of patients free from MAEs within 365 days in the population treated with the test 
device) - (% of patients free from MAE within 365 days in the population undergoing open surgical repair) 

Table 14: MAE Components within 365 Days, . 
Test Group vs. SVS Control 

svs 
Test Group Control 95% Exact 

N = 166 N =243 Confidence Interval 
MAEs within 365 Days1 % (m/n) % (m/n) of Differencez., 

I' ;,·~ MAE rate at 365 days 19.6% (30/153) 58.3% (140/240) .~'~(; . 

All-cause Death 6.5% (10/153) 7.5% (181240) (-6.1%, 5.0%) 

Myocardial Infarction 3.9% (6/153) 7.9% (191240) (-8.9%, 1.4%) 

Renal Failure 3.3% (5/153) 2.9% (71240) (-3.2%, 5.0%) 

Respiratory Failure 3.9% (6/153) 6.3% (15/240) (-6.8%, 3.0%) 

Paraplegia 0.0% (0/153) 0.4% (11240) (-2.4%, 2.2%) 

Stroke 2.6% (4/153) 1. 7% (41240) (-2.1%, 5.0%) 

Bowel lschemia 0.7% (1/153) 0.0% (0/240) (-0.9%, 3.9%) 

Procedural Blood Loss 1!:1000 cc 5.9% (9/153) 51.7% (1241240) (-52.9%, -38.1%) 

1 A patient may report multiple MAEs; hence, number of patients with any MAE may not be the sum of those in 
each MAE category. 
2 Confidence level was not adjusted for multiplicity. Confidence intervals for difference (Test - SVS Control) in 
percentage were calculated by the exact method. 
3 Difference represents the(% of patients with MAEs within 365 days in the population treated with the test device) 
- (% of patients with MAEs within 365 days in the population undergoing open surgical repair) 

23 
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Figure 6: Kaplan-Meier Estimates of Freedom from MAEs (0 to 365 Days), 
Test Group vs. SYS Control 
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Note: eLPS, as described in the figure above, refers to the Test Group . 

Table 15: Details of Kaplan-Meier Estimates of Freedom from MAEs (0 to 365 Days), 
Test Group vs. SYS Control 

Test Group SYS Control 

Treatment 31 days to 183 days to Treatment 31 days to 183 days to 
to 30 days 182 days 365 days to 30 days 182 days 365days 

No. at Risk 166 142 136 243 107 105 

No. of Events 18 4 8 136 2 2 

No. Censored 6 2 8 0 0 7 

Kaplan-Meier 
Estimate 0.891 0.866 0.813 0.440 0.432 0.424 
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Freedom from All-Cause Mortality within 30 Days 

Table 16 provides the summary of patients with freedom from all-cause mortality at 30 days for the Test Group and SVS 
Control. · 

Table 16: Freedom from All-Cause Mortality within 30 Days, 
Test Group vs. SVS Control 

svs 
Test Group Control 

Secondary Endpoint %(min) %(min) 

Freedom from All-Cause Mortality 98.2% (163/166) 97 .1 % (236/243) 
within 30 Days 

95% Exact 
Confidence 
Interval of 

Difference1.2 

(-2.8%, 4.4%) 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method . 
2Difference represents the (% of patients free from all-cause mortality within 30 days in the population treated 
with the test device) - (% of patients free from all-cause mortality within 30 days in the population undergoing 
open surgical repair) 

Freedom from Aneurvsm-Related Mortality within 365 Days 

Table 17 and Figure 7 provide the analysis and Kaplan-Meier plot of freedom from aneurysm-related mortality at 365 
days. Additional detail is provided in Table 18. 

Notably, there were no conversions to surgery or aneurysm ruptures in the Test Group within 365 days. See Table 29 for 
aneurysm rupture resu.lts . 

Table 17: Freedom from Aneurysm-Related Mortality within 365 Days, 
Test Group vs. SVS Control 

svs 95% Exact 
Test Group Control Confidence 

N =166 N=243 Interval of 
Secondary Endpoint % (m/n) % (min) Difference 1.2 

Freedom from Aneurysm-Related 97.9% (143/146) 96.4% (217/225) (-2.8%; 5.4%) 
Mortality within 365 Days 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. · 
2 Difference represents the (% of patients free from aneurysm-related mortality within 365 days in the population 
treated with the test device)-(% of patients free from aneurysm-related mortality within 365 days in the 
population undergoing open surgical repair) 
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Figure 7:-Kaplan-Meier Estimates of Freedom from Aneurysm-Related Mortality within 365 Days; 
Test Group vs. SVS Control 
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Note: eLPS, as described in the figure above, refers to the Test Group. 

Table 18: Details of Kaplan-Meier Estimates of Freedom from Aneurysm-Related Mortality within 365 Days, 
Test Group vs. SVS Control 

Test Group SVS Control 

Treatment 31 days to 183 days to Treatment 31 days to 183 days to 
to 30 days 182 days 365 days to 30 days 182 days 365 days 

No. at Risk 166 157 151 243 232 227 

No. of Events 3 0 0 7 1 0 

No. Censored 6 6 12 4 4 21 

Kaplan-Meier 
Estimate 0.982 0.982 0.982 0.971 0.967 0.967 
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Freedom from All-Cause Mortality within 365 Days 

Table 19 and Figure 8 provide the analysis and Kaplan-Meier plot of freedom from all-cause mortality at 365 Days. 
Additional detail is provided in Table 20 . 

Table 19: Freedom from All-Cause Mortalitv within 365 Days, Test Group vs. SVS Control 

95% Exact 
svs Confidence 

Test Group Control Interval of 
Related Analysis % (min) % (min) Difference 1.J 

Freedom from All-Cause Mortality 93.5% (143/153) 92.5% (222/240) (-5.0%, 6.1 %) 
within 365 Days 

1 Confidence level was not adjusted for multiplicity. Confidence interval for difference (Test - SVS Control) in 
percentage was calculated by the exact method. · 
2 Difference represents the (% of patients free from all-cause mortality within 365 days in the population treated 
with the test device) - (% of patients free from all-cause mortality within 365 days in the population undergoing 
open surgical repair) 
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Figure 8: Kaplan-Meier Estimates of Freedom from All-Cause Mortality within 365 Days, 
Test Group vs. SVS Control 
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Note: eLPS, as described in the figure above, refers to the Test Group . 

Table 20: Details of Kaplan-Meier Estimates of Freedom from All-Cause Mortality within 365 Days, 
· Test Group vs. SVS Control 

Test Group SVS Control 

Treatment 31 days to 183 days to Treatment 31 days to 183 days to 
to 30 days 182 days 365 days to 30 days 182 days 365 days 

No. at Risk 166 157 151 243 232 227 

No. of Events 3 3 4 7 4 7 

No. Censored 6 3 8 4 1 14 

Kaplan-Meier 
Estimate 0.982 0.963 0.937 0.971 0.954 0.924 
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6.9 Effectiveness 

Primarv Effectiveness Endpoint: Successful Aneurvsm Treatment 

The primary effectiveness endpoint, successful aneurysm treatment, was a composite endpoint including patients 
who had technical success (successful delivery and deployment of the Talent Stent Graft) at the initial procedure and 
were free from: 

Aneurysm growth> 5mm at 12 months, as evaluated by the core lab; and 

Post-operative interventions to correct Type I/Ill endoleaks at anytime up to 12 months (Type II endoleaks 
are generally considered to be non-device related) . 

Other clinically relevant measures (see Table 23 through Table 30) of stent graft effectiveness were also evaluated 
and are provided separately in the sections below. 

As shown in Table 21, the Talent Abdominal Stent Graft achieved a successful aneurysm treatment rate of 90.2%. 
Table 22 provides details regarding patients who have failed the successful aneurysm treatment endpoint. 

Table 21: Primary Effectiveness Endooint Successful Aneurysm Treatment, Test Grouo 

95% Exact 
Test Group Confidence 

Primary Effectiveness Endpoint %(m/n) lnterval1 

Successful Aneurysm Treatment 90.2% (110/122) (83.4%, 94.8%) 

1 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 

Table 22: Primary Effectiveness Endpoint: Successful Aneurysm Treatment, Test Group 

Test Group 
Patients with Primary Effectiveness Failure %(min) 

Unsuccessful (Failure) Aneurysm Treatment 9.8% (12/122) 

Technical Failure1 3.3% (4/122) 

Aneurysm Growth > 5mm at 12 Months (Core Lab) 2.5% (3/122)2 

Post-Operative Interventions To Correct Type I/Ill Endoleaks 4.1% (5/122) 

1 All four technical failures were due to access difficulties. Note: These failures were associated 
with a prior iteration delivery system. 

2 Of these three patients, two died at day 600 and 692, respectively. One patient death was 
. attributed to a possible device-related cause (patient refused further treatment). No additional 
adverse events were identified with the other patient death . 
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Other Effectiveness Data 

Table 23: Miaration-Free at 12 Months, Test Group (Core lab) 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(min) lnterval3 

Migration-Free at 12 Months1 99.2% (128/129) 2 (95.8%, 100.0%) 

1 Migration is defined as evidence of proximal or distal movement of the stent graft> 10mm 
relative to fixed anatomic landmarks. 
2 At three-year fallow-up, the patient was admitted for endovascular repair of Type I endoleak 
(proximal). 
3 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomiaQ method . 

Table 24: Stent Graft Patency at 12 Months, Test Group I Core Lab) 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(min) Interval' 

Stent. Graft Patency at 12 Months 100.0% (120/120) (97.0%, 100.0%) 

1 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 

Table 25: Freedom from Secondary Endovascular Procedures within 365 Days, Test Group 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(min) lnterval 2 

Secondary Endpoint: Freedom from Secondary 96.5% (138/143) I (92.0%, 98.9%) 
Endovascular Procedures within 365 days 

1 The 5 patients who received a secondary endovascular procedure are characterized as follows: 

Three (3) patients had endoleaks detected at day 1, 1, and 32, with secondary procedures at Day 
69, 74, and 95, respectively. Aortic cuffs were placed to correct Type I endoleaks (proximal) .. 
Repairs were successful. 

One (1) patient had endoleak detected at day 103, with a secondary procedure at day 168. Two 
(2) iliac limb extensions were placed to correct the Type I endoleak (distal). Repair was 
successful . 

One (1) patient had graft-blush detected post-procedure, with a secondary procedure at day 183. 
An aortic cuff and iliac extension were placed to correct graft blush and stitch hole endoleak. 
Repair was successful. 
2 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method . 
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Table 26: Loss of Stent Graft Integrity at 12 Months, Test Group (Core Labl 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(min) lnterval3 

Loss of Stent Graft Integrity at 12 Months1 2. 7% (3/110)2 (0.6%, 7.8%) 

1 Loss of stent graft integrity is defined.as the occurrence of stent graft wire and/or connecting bar 
fracture. Of these 3 patients, 2 had a connecting bar fracture - one at the proximal main body and 
the other at the level of the left iliac (source for locations is patient files). The third patient had a 
graft wire fracture, located on the second spring row at the proximal aspect of the graft . 
2 Of the 3 patients with loss of stent graft integrity, one patient expired at approximately 2 years 
due to stroke (CVA). The stent graft did not cause or contribute to the patient death. Another 
patient had no endoleak reported at the 1, 6 or 12 month visits. At the 4 year follow-up there were 
no endoleaks reported. The remaining patient withdrew from the study 2 years and four months 
following the procedure. This patient had no clinical sequelae reported during follow-up. 
3 Confidence level was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method . 

Table 27: Type I/Ill Endoleak-Free at 12 Months, Test Grou1 (Core Labl 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) Interval' 

Endoleak-Free (Type I/Ill) at 12 Mo.nths1 93.4% (113/121)2, 3 (87.4%, 97.1%) 

1 Endoleak-free (Type I/Ill) at 12 months is defined as patients who did not have Type I/Ill 
endoleak at 12 months time point and did not have a secondary endovascular intervention to treat 
aType I/Ill endoleak. 
2 The 8 patients that were not endoleak-free, include 5 patients that required a secondary 
endovascular.procedure to treat their endoleaks (previously referenced in Table 22 and Table 25) 
and 3 patients that did not require secondary procedures. 
3 One (1) patient had a secondary procedure to correct an endoleak at 6 months post implant. 
However this patient was not assessable for endoleak at the 12 month follow-up visit. This 
represents an increase of 1 in the denominator in the above table as compared to the number of 
patients assessable for endoleaks in Table 2 
4 Confidence levei was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method . 
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Table 28: Summary of All Endoleaks at 1 Month and 12 Months, Test Group (Core Lab) 

Core Lab Core Lab 
Reported at Reported at 

Endoleaks 1 Month1 12 Months1 

at 12 Months %(m/n) %(min) 

Endoleaks of any type 19.3% (29/150) 9.2% (11/120) 

Type I 9.3% (14/150) 2.5% (3/120)2
'
3 

Type II 8.7% (13/150) 5.8% (7/120) 

Type Ill 0.0% (0/150) O.Oo/o (0/120) 

Type IV 0.0% (0/150) 0.0% (0/120) 

Indeterminate 1.3% (2/150) 0.8% (1/120) 

1 Endoleaks reported are not cumulative but represent the number of endoleaks present at each time point. 
2 Of these 3 patients, one patient withdrew from the study (post a three year follow-up) prior to a secondary 
procedure to treat the endoleak. For the remaining two patients no secondary procedures were reported and 
no additional clinical sequelae were reported. All three Type I endoleaks at 12 months were persistent from a 
previous follow-up visit, of which one was a secondary endoleak. 
3 The 5 patients that required secondary procedures to treat their endoleaks (previously referenced in Table 
22 and Table 25) are not captured in this table because their endoleaks had been resolved prior to the 12 
month time point. 
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Table 29: Aneurysm Rupture within 365 Davs, Test Grou1 

95% Exact 
Test Group Confidence 

Other Effectiveness Data %(m/n) lnterval1 

Aneurysm rupture within 365 days post implantation 0.0% (0/143) (0.0%, 2.5%) 

1 Confidence level. was not adjusted for multiplicity. Confidence interval for the percentage was 
calculated by the exact (binomial) method. 

Table 30: Aneurysm Change from 1 Month to 12 Months, 
Test Group (Core Lab and Site-Reported) 

Change in Maximum Aneurysm Diameter from 1 Month Site Reported 
to 12 Months %(m/n) 

Increase More than 5mm 4.5% (61133) 

Stable1 60.9% (81/133) 

Decrease More than mm 34.6% (46/133) 

1 Stable refers to no change (increase or decrease) of more than 5 mm . 
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6.10 Acute Procedural Data 

As shown below, the clinical utility measures of the Talent Abdominal Stent Graft are improved as compared to 
surgery with respect to procedure duration, blood loss, length of time in the ICU and hospital, and usage of general 
anesthesia. See Table 31 for further information. 

Table 31: Acute Procedural Data, Test Grou and SVS Control 

Acute Procedural Data 

Duration of procedure (min) 

Contrast Use (cc) 

Patients receiving general 
anesthesia 

Estimated blood loss (cc) 

Patients requiring blood 
transfusion 

Time in ICU (hours) 

Overall hospital stay (days) 

Statistics 

N 

Mean± SD 

Meclian 

Min, max 

N 

Mean±SD 

Median 

Min, max 

% (min) 

N 

Mean±SD 

Median 

Min, max 

% (m/n) 

N 

Mean±SD 

Median 

Min, max 

n 

Mean±SD 

Median 

Min, max 

Test Group 

166 

167.3±53~17 

155.0. 

85, 417 

163 

152.7 ± 81.50 

150.0 

15,370 

40.4% (67/166) 

165 

335.0 ± 282.36 

250.0 

25, 1750 

18.2% (30/165) 

166 

19.3 ± 73.88 

0.0 

0,864 

166 

3.6 ±6.38 

2.0 

1, 79 

SVSControl 

241 

196.4 ± 82.99 

180.0 

241 

1347.5 ± 1346.91 

1000.0 

50, 10763 

56.8% (75/132) 

243 

74.3±178.41 

36.0 

0, 1728 

225 

8.2±7.97 

6.0 

0, 72 

95% Confidence 
Interval of 

Difference 1.2 

(-43.5, -14.8) 

1 Confidence level was not adjusted for multiplicity. Confidence intervals for difference (Test-SVS Control) in means 
were calculated using a t-distribution. Confidence intervals for difference (Test-SVS Coritrol) in percentages were 
calculated by the exact method. Confidence intervals for difference (Test-SVS Control) in medians were calculated 
using Hodges-Lehmann estimation of location shift. Confidence interval for Time in ICU is not cala.llated due to a 
large number of ties in the data (i.e. large number of ·o hours• reported in the Test Group). 
2 For Duration of Procedure and Overall Hospital Stay, difference represents the (mean of specific acute procedural 
parameter in the population treated with the test device) - (mean of specific acute procedural parameter in the 
population undergoing open surgical repair). For Patients Receiving General Anesthesia and Patients Requiring 
Blood Transfusion, difference represents the (%of patients with the specific acute procedural parameter for the 
population treated with the test device) - (% of patients with the specific acute procedural parameter for the population 
undergoing open surgical repair). For Estimated Blood Loss, difference represents the median shift of estimated 
blood loss between the two treatment groups (Test-SVS Control). 

34 



COOK 
Exhibit 1002-0470

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M707213BOOI 

6.11 CoilTrac Delivery System Perfonnance Data 

6.11.1 Delivery and Deployment Success 

Subsequent to enrollment in the pivotal trial, the delivery system was updated to the CoilTrac Delivery System. In 
order to evaluate the clinical performance of the CoilT rac Delivery System, a single-center cohort of 137 patients 
from an independent data set was evaluated. The analysis of this independent data set supports the clinical 
performance of the CoilTrac Delivery System, demonstrated by delivery and deployment success rate, as well as, 
clinically relevant adverse events rates observed within the 30 day post-procedure period . 

Table 32 presents the rate of successful delivery and deployment of the Talent Abdominal Stent Graft using the 
CoilTrac Delivery System. A 100% success rate was achieved in 137 patients treated. Successful delivery and 
deployment was defined as· an initial successful implant procedure that.was not aborted and did not involve 
delivery system malfunction. 

T bl c ·rr D r s t D r d D I t s a e32: 01 rac e 1very ;ys em: e 1very an ep oymen uccess 

Device 
Perfonnance Measure N = 137 95% Exact 

(Site-Reported) % (m/n) Confidence lnterval1 

Talent Abdominal Stent 
Successful Stent Graft 

Graft with the CoilTrac 
Delivery and Deployment 

100.0% (137/137) (97.3%, 100.0%) 
Delivery System 

·
1 Confidence level was not adjusted for multiplicity. Confidenee interval for the percentage was calculated by 
the exact (binomial) method . 

6.11;2 Clinically Relevant Adverse Events Within 30 Days 

Table 33 presents the clinically relevant adverse events occurring intra-and peri-operatively for the patients 
implanted with the Talent Abdominal Stent Graft using the CoilTrac Delivery System. 

The overall rate of patients with at least one clinically relevant adverse event is 15.3% (21/137) with a two-sided 
95% exact confidence interval (9.7%, 22.5%). There were no reports of rupture, surgical conversion, branch 
vessel occlusion or migration. · 

Table 33: CoilTrac Delivery System: Patients with Clinically Relevant Adverse Events [Within 30 Davsl 

Category N=137 
%(m/n) 

All-cause mortality 1.5% (2/137), 

AAA rupture 0.0% (0/137) 
,,, 

Conversion to open repair 0.0% (0/137) 

Branch vessel occlusion: renal artery/superior mesenteric artery 0.0% (0/137) 

Stent graft occlusion 1.5% (2/137) 

Stent graft migration 0.0% (0/137) 

Device-specific endoleaks 8.8% (12/137) 2 

Access site wound infection 2.2% (3/137) 

Access site wound hematoma 3.6% (5/137) 

1 Both deaths were unrelated to the aneurysm, procedure, or device. 
2 Type I endoleak = 7 patients, Type Ill endoleak = 0 patients, Unknown Type endoleak = 5 patients 
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7.0 PATIENT SELECTION 

7.1 Individualization of Treatment 

Medtronic recommends that the Talent Abdominal Stent Graft System component diameters be selected as 
described in Table 34. The length of the Talent Abdominal Stent Graft should extend from the distal edge of the 
lowest renal artery to just above the origin of the internal iliac (hypogastric) artery. In addition, the aortic length 
should be > 1.0crn longer than the main body portion of the chosen bifurcated model. All lengths and diameter$ 
of the devices necessary to complete the procedure should be available to the physician, especially when pre
operative case planning measurements (treatment diameters/lengths) are not certain. This approach allows for 
greater intraoperative flexibility to achieve optimal procedural outcomes. The warnings and precautions 
previously described in Section 4.0 should be carefully considered relative to each patient before use of the 
Talent Stent Graft System. Additional considerations for patient selection include, but are not limited to: 

Patient's age and life expectancy 
Co-morbidities (e.g., cardiac, pulmonary or renal insufficiency prior to surgery, morbid obesity) 
Patient's suitability for open surgical repair 
Patient's anatomical suitability for endovascular repair 
The risk of.aneurysm rupture compared to the risks of endovascular repair 
Ability to tolerate general, regional or local anesthesia 

• lliofemoral access vessel size and morphology (minimal thrombus, calcium and/or tortuosity) should 
be compatible with vascular access techniques of the various delivery catheter profiles. The Talent 
Abdominal Stent Graft System is delivered through a vascular introducer sheath (graft cover). 
Adequate iliac/femoral access compatible with the required delivery systems (a diameter of> 7 mm) 
Non-aneurysmal aortic neck between the renal arteries and the aneurysm: 

A proximal aortic neck length of~ 1 Omm 
Proximal aortic neck angulation s 60° 
An aortic diameter of 18-32mm 

Common iliac artery distal fixation site: 
Distal iliac artery fixation length of~ 15mm 
Iliac artery diameters of 8-22mm 

Freedom from significant femoral/iliac artery occlusive disease that would impede flow through the 
vascular graft. 

The.final treatment decision is at the discretion of the physician and patient. 

8.0 PATIENT COUNSELING INFORMATION 

The physician should consider the following points when counseling the patient about this endovascular device and 
procedure: 

Differences between endovascular repair and open surgical repair 
• Risks related to open surgical repair 

Risks related to endovascular repair 
Risks related to non-interventional treatment (medical management) 

Pros and cons of open surgical repair and endovascular repair, including the fact that endovascular repair 
possesses potential advantages related to its minimally invasive approach. It is possible that subsequent 
endovascular or open surgical repair of the aneurysm may be required. Regular follow-up, including imaging of 
the device, should be performed as recommended in Table 36 (Section 12.0), or more frequently in patients 
with enhanced surveillance needs. · 
The long term effectiveness of endovascular repair has not been established 
Symptoms of aneurysm rupture 
Further counseling information can be found in the Patient Information Booklet 

Medtronic recommends that physicians use the Medtronic Patient Information Booklet to aid in describing risks 
associated with use of the Talent Abdominal Stent Graft System with the patient. Additionally Medtronic 
recommends that detailed patient specific risks also be discussed . 

9.0 HOW SUPPLIED 

9.1 Contents 

The Talent Abdominal System components are available in the configurations identified in Section 15.0. 

In addition to the device, each carton contains: 
One (1) set of patient tracking materials 
One (1) instructions for use reference 
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9.2 Sterility and Storage 

Never attempt to resterilize a Talent Abdominal Stent Graft or CoilTrac Delivery System. Resterilization 
may adversely affect the proper mechanical function of the stent graft or delivery system and could result 
in patient injury and/or conversion to an open surgical procedure. 
For single use only. Delivery systems are disposable; do not reuse. 
Store at room temperature in a dark, dry place 

10.0 CLINICAL USE INFORMATION 

10.1 Recommended Skills and Training 

Physicians using the Talent Abdominal Stent Graft System must be trained in vascular interventional 
procedures and in the use of this device. 

The recommended skill/knowledge requirements for physicians using the Talent Abdominal Stent Graft System 
are outlined below: · 

10.1.1 Patient selection: 

Knowledge of the natural history of abdominal aortic aneurysms and comorbidities associated with 
abdominal repair; and 
Knowledge of image interpretation, stent graft selection and sizing. 

10.1.2 Physician skills and experience 

Either the individual physician operator or a combined, multidisciplinary team should possess extensive 
procedural skills and experience with: 

Femoral cutdown, arteriotomy, and repair; 
• Non-selective and selective catheterization; 

Live fluoroscopic and angiographic image interpretation; 
Embolization; 
Angioplasty; 
Endovascular stent graft placement; 
Snare techniques; 
Appropriate use of contrast material; and 
Techniques to minimize radiation exposure. 

10.2 Material Recommended for Device Implantation 

At the time of surgery, it.is recommended that physicians have available: 

At least one additional set of Talent Abdominal Stent Grafts (of the sizes intended for implantation) in the 
event that a device is contaminated or damaged during attempted placement 
Additional Talent Abdominal Stent Grafts (one size larger and one size smaller) in the event that the 
original measurement underestimated or overestimated vessel sizes 
Additional aortic and iliac extension cuffs of various lengths and diameters to customize the implant in 
order to fit the anatomy of the individual patient 
Fluoroscope with digital angiography capabilities and the ability to record and recall imaging 
Contrast media 
Introducer sheaths for vascular access to access arteries and to perform diagnostic imaging 
Assorted angiographic catheters, angioplasty catheters, graduated pigtail catheters 
Assorted guidewires 

• Reliant® Stent Graft Balloon Catheter and other materials recommended by the Reliant Instructions for 
Use 
Heparin and heparinized saline solution 
Sterile lubricant 
Surgical instruments and supplies 

10.3 Pre-Treatment Planning 

Correct sizing of the aorta and iliac vessels must be determined before implantation of the Talent Abdominal 
Stent Graft System. Medtronic Vascular recommends using spiral computer aided tomography (Cn as well as 
angiograms of both the iliacs and aorta. These images should be available for review during the procedure . 
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Each Talent Abdominal Stent Graft System must be sized appropriately to fit the patient's anatomy. Sizing must 
be to the vessel wall, not thrombus. Proper sizing of the device is the responsibility of the physician. See the 
recommended oversizing guidelines in Table 34 . 

Vessel over-distension and damage may be caused by excessive oversizing of the stent graft in relation to 
the diameter of the blood vessel. 
Undersizing of the stent graft may lead to device migration and/or endoleaks. 

Physicians may consult Medtronic Vascular for guidance·in determining proper device dimensions based on the 
physician's assessment of the patient's anatomical measurements . 

Native Ve5sel Diameter 
;•, A ~ (rrinJ)•: ' . 

8 
9-10 
11-12 

. 13-14 
15 

16-17 
18-19 
20-21 . 

22 
26 

23 
24-25 28 
26-27 30 
28-29 32 
30-31 34 

32 36 

Relevant materials should be readily available as listed in Section 10.2. Cutdown and vessel access are 
required and in some cases vessel by-pass may be required. A vascular surgical team should be readily 
available (i.e., within the same facility) in case of emergency conversion to an open surgical repair . 

To reduce the risk of thromboembolism, it is recommended that patients are anticoagulated during the 
procedure, at the discretion of the physician. 

If necessary, open narrow iliac vessels with standard Percutaneous Transluminal Angioplasty (PTA) catheters 
prior to Talent Abdominal Stent Graft System placement (according to standard endovascular procedures). If 
necessary, dilate the vessel with a tapered vessel dilator. A step-up approach is recommended for vessel 
dilation . 
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11.0 DIRECTIONS FOR USE - STENT GRAFT SYSTEM 

11.1 Pictorial References 

For pictorial references of the Talent Abdominal Stent Graft components and CoiITrac Delivery System, refer to 
Figure 1 and Figure 5 respectively. 

11.2 Vascular Access and Arteriotomy 

Following aseptic procedural guidelines perform arteriotomies at the access sites. Place a guidewire in the 
ipsilateral femoral artery and advance it above the renal arteries. From the contralateral side femoral artery, 
place a second guidewire directed to the abdominal aorta. Over the guidewire, place an angiography catheter 
above the renal arteries. 

11.3 Implantation of the Bifurcated Stent Graft 

11.3.1 Preparation of the CoilTrac Delivery System 

11.3.1.1 Carefully inspect the sterile package for damage or defects before opening. Do not use product 
after the "Use By" date on the package. If the integrity of the sterile package has been compromised 
or the packaging or produd is defective, do not use the product. Contad your Medtronic Vascular 
representative for return information. 

11.3.1.2 Remove the package transport wire from the catheter tip. Then, hold the push rod firmly and draw 
the introducer sheath (graft cover) back a few millimeters (no more than 5mm) to loosen the fit 
between the graft cover and the stent graft . 

11.3.1.3 Prepare balloon. 

11.3.1.3.1 Connect an inflation device to the opened stopcock on the balloon inflation port. Draw a 
vacuum on the balloon and close the stopcock. 

11.3.1.3.2 Fill the inflation device with heparinized saline solution and open the stopcock . 

11.3.1.3.3 Hold the catheter with the distal tip and balloon pointing down. 

11.3.1.3.4 Partially inflate the balloon. 

11.3.1.3.5 Draw back on the inflation device to deflate the balloon. 

11.3.1.3.6 Repeat steps 11.3.1.3.3 through 11.3.1.3.5 until all air in the balloon is removed. Each time 
these steps are repeated, more air is displaced with liquid. Some changes in the catheter 
orientation may be necessary to vent all the air. · 

11.3.1.3. 7 When all air in the balloon has been removed, draw a vacuum in the balloon (using the 
connected inflation device) and close the stopcock. 

CAUTION: Ensure a vacuum is drawn on the balloon before.proceeding, as pressure in the balloon could 
interfere with deployment of the stent graft. 

11.3.1.4 Connect a syringe filled with heparinized saline solution to the stopcock on the sideport extension 
and open the stopcock. 

11.3.1.5 While holding the device upright, flush the introducer sheath (graft cover) with the heparinized 
saline solution (tapping the sheath to aid in releasing air bubbles). Close the stopcock and remove 
the syringe. Always leave the stopcock closed when not in use . 

11.3.1.6 Connect a syringe filled with heparinized saline solution to the guidewire exit port. Flush the 
guidewire lumen with the heparinized saline solution and remove the syringe. 

11.3.1. 7 Re-seat the tip by holding the sheath hub firmly and pulling back on the guidewire lumen until a 
smooth transition with the sheath and tip is achieved. Place the cup plunger such that the distal stent 
graft spring is encapsulated in the cup plunger. Tighten the tuohy borst valve . 

CAUTION: When re-seating the tip, ensure that the proximal graft spring does not overtap the radiopaque 
"bullet". This may prevent the stent graft from deploying properly. · 

11.3.2 Align the stent graft radiopaque markers with the patient's anatomy 
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11.3.2.1 Before inserting the device into the vasculature, visualize the radiopaque markers on the stent 
graft to identify positioning of the device within the sheath . 

11.3.2.2 Alignment 

Tum the delivery system to align the marker on the short stub leg with the patient's contralateral iliac 
artery 

11.3.3 Introduce System 

11.3.3.1 Advance the delivery system over the guidewire so that the most proximal spring of the stent graft 
and the radiopaque markers are visualized at the target location in the proximal aortic neck (Figure 
9). 

CAUTION: Never advance or retract the CoilTrac Delivery System from the vasculature without the use of 
fluoroscopy. 

CAUTION: Do not continue advancing any portion of the delivery system if resistance is felt during advancement 
of the guidewire or delivery system. Stop and assess the cause of reslstance. Vessel or catheter damage may 
occur. Exercise particular care in areas of stenosis, lntravascular thrombosis or in calcified or tortuous vessels. 

CAUTION: Never use the pushrod to advance the delivery system through the patient's anatomy; this may cause 
inadvertent deployment. The Talent Abdominal Stent Graft cannot be reconstralned or drawn back into the 
introducer sheath (graft cover), even If the stent graft is only partially deployed. The sheath hub should be used 
to advance the system • 

Figure 9: Position the System 

11.3.3.2 Inject contrast media into the abdominal aorta and mark the position of the target location, either 
on the imaging screen or on the patient's body. Adjust the position of the stent graft such that the top 
edge of the graft fabric, as indicated by two radiopaque markers, is just below the lowest renal artery. 

CAUTION: When aligning the position of the CoilTrac Delivery System so that the Talent Abdominal Stent Graft 
is in proper position for deployment within the vessel, BE SURE THAT THE FLUOROSCOPE IS ANGLED 
PERPENDICULARLY TO THE CENTER LINE OF THE INFRARENAL AORTA TO AVOID PARALLAX OR OTHER 
SOURCES OF VISUALIZATION ERROR. ALIGN THE TARGET AREA/FIXATION ZONE (E.G., NECK) IN THE 
CENTER OF THE FIELD. Some cranial-caudal angulation of the 1-1 tube may be necessary to achieve this, 
especially If there is anterior angulation of the aneurysm neck. 
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NOTE: Contrast media may be injected to identify the location of the lower renal artery arid verify the position before fully 
deploying the device. Once the proper proximal position has been identified, do not move the patient or imaging 
equipment. The angiographic catheter can be removed prior to deployment. However, if the angiographic catheter is not 
removed until after deployment, ensure that the tip is straightened (pigtail catheter) with a guidewire before removal so 
that the stent graft is not pulled down. 

11.3.3.3 Confirm Position 

Ensure that the distal portion of the contralateral stub leg is above the aortic bifurcation and within the . 
aneurysmal sac, and not within the iliac vessel. Rotate the delivery system until the radiopaque 
marker on the distal-most spring of the short leg is aligned with the contralateral iliac artery 

CAUTION: Before initial deployment, position the stent graft slighUy higher than the targeted location. 

NOTE: Conformance of the Talent Abdominal Stent Graft to the morphology of a patient's vasculature is enhanced when 
the connecting bar is oriented on the outside of the most severe bend of the vessel. 

11.3.4 Deploy Proximal End 

11.3.4.1 Prior to drawing back the introducer sheath (graft cover) to deploy the stent graft, verify that the 
end of the push rod plunger is firmly positioned against the bottom of the stent graft and that the 
tuohy borst valve is tightened. Under fluoroscopy, proper positioning is indicated by a clearance of 
approximately 1 mm between the push rod coil spring and stent graft distal spring. 

CAUTION: Failure to seat the plunger against the stent graft end may result in incorrect positioning • 

11.3.4.2 Prior to deployment, at the discretion of the physician ii may be appropriate to decrease the 
patient's blood pressure to avoid inadvertent displacement of the stent graft upon withdrawal of the 
sheath. 

11.3.4.3 Verify that the balloon is deflated. Holding the push rod stationary with one hand while slowly 
withdrawing the introducer sheath (graft cover) with the other hand, align the introducer sheath (graft 
cover) marker band with the middle of the radiopaque bullet. This will indicate that the balloon is free 
of the introducer sheath (graft cover) and the stent graft is positioned for deployment. 

WARNING: The balloon must be DEFLATED before Initiating deployment of the stent graft. If resistance is 
experienced during initial deployment, check to ensure that the modeling balloon is completely deflated. 

CAUTION: Never advance the push rod; use sufficient resistance only to hold it stationary. Do not rotate the 
introducer sheath (graft cover) during deploymenl 

11.3.4.4 Hold the push rod stationary with one hand while slowly withdrawing the introducer sheath (graft 
cover) with the other hand until the two proximal-most springs are past the introducer sheath (graft 
cover) radicipaque marker. 

CAUTION: Do not retract the introducer sheath (graft cover) before placing .the delivery system in the proper 
anatomical position, as this will initiate deployment of the stent graft. The Talent Abdominal Stent Graft cannot 
be reconstrained or drawn back into the introducer sheath (graft cover), even if the stent graft is only partially 
deployed. If the introducer sheath (graft cover) Is accidentally withdrawn, the device will prematurely deploy and 
could be placed too high or too low. 

11.3.4.5 Use angiography to verify the position of the stent graft in relation to the renal arteries. If the stent 
· graft position is too high, loosen the tuohy borst valve and pull down on the guidewire lumen only, see 
Figure 10. This will pull the entire system down. Verify that the balloon is deflated before pulling 
down. Ensure that the distal edge of the contralat~ral stub leg of the bifurcated stent graft remains 
above the aortic bifurcation . 
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Figure 10: Deploy the Proximal End 

11.3.5 Deploy Distal End 

11.3.5.1 After confirming the correct position of the stent graft, also confirm that the push rod's cup plunger 
is still encapsulating the bottom of the stent graft. Under fluoroscopy, proper positioning is indicated 
by a clearance of approximately 1 mm between the push rod coil spring and stent graft distal spring. 
Tighten the tuohy borst valve . 

11.3.5.2 Once the proximal end of the stent graft has been positioned, continue to withdraw the introducer 
sheath (graft cover) until the distal spring is released from the plunger. If the distal spring does not. 
fully release from the plunger, slowly rotate (less than 90°) and pull back on the push rod a few 
millimeters until the distal-most spring releases from the plunger. See Figure 11. 

CAUTION: Do not rotate the introducer sheath (graft cover) during deployment, as this may torque the device 
and cause it to spin on deployment or cause twisting of the iliac limb . 
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Figure 11: Deploy the Distal End 

11.3.6 Anglogram 

11.3.6.1 Using angiography, determine if any endoleaks are present, and verify the position of the 
implanted stent graft . 

CAUTION: High pressure injections of contrast media made at the edges of the stent graft immediately after 
implantation can cause endoleaks. 

If endoleaks are detected, they should be treated by using the balloon to model the stent graft against 
the vessel wall. See Section 11.3.7. A minor endoleak that does not seal after re-ballooning may seal 
spontaneously within several days. Major endoleaks that cannot be corrected by ballooning may be 
corrected by adding a Talent Abdominal Stent Graft extension cuff to the previously placed stent 
graft. Placing an extension immediately is.the most reliable course of endoleak management for both 
minor and major endoleaks. 

If balloon modeling of the stent graft is not performed, proceed to Section 11.3.8. 

11.3.7 Balloon Modeling of Stent Graft 

11.3. 7.1 Open the tuohy borst valve (tum counter-clockwise) to allow free movement of the guidewire 
lumen. 

11.3. 7.2 Move the guidewire lumen distally until the balloon is within the first covered spring. 

WARNING: When ballooning the stent graft, there is an increased risk of vessel injury and/or rupture, and 
possible patient death, if the balloon's proximal and distal radiopaque markers are not completely within the 
covered (graft fabric) portion of the stent graft. 

11.3. 7.3 Open the stopcock on the inflation port. Inflate the balloon to firmly model the proximal covered 
spring, see Figure 12. Using fluoroscopy, watch for stent graft movement. Proper modeling should 
show very slight outward expansion of stent graft with balloon inflation. Be careful not to over · 
inflate-stop inflation upon observation of stent graft expansion. Over inflation of balloon can 
cause graft tears and/or vessel dissection or rupture. 

WARNING: Do not exceed maximum inflation diameter (40mm for the 30mm balloon and 20mm for the 20mm 
balloon). Rupture of the balloon may occur. Adhere to balloon inflation parameters as described in this booklet 
and on the product label. Over-inflation may result in damage to the vessel wall and/or vessel rupture, or 
damage to the stent graft. 
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NOTE: Care should be taken when inflating the balloon, especially with calcified, tortuous, stenotic, or otherwise diseased 
vessels. Inflate slowly. It is recommended that a backup balloon be available . 

The table below is a guideline for determining the volume of solution (25% contrasU 75% saline is 
recommended) required to obtain a given balloon expansion diameter: 

1 Syringe accuracy +/- 5% 

CAUTION: Table 35 is orily a guide. Balloon expansion should be carefully monitored with the use of fluoroscopy. 

11.3. 7.4 Fully deflate balloon. If further modeling is required, move the balloon distalrY to the next location 
requiring modeling. Inflate the balloon to firmly model the spring to the aortic wall. Using fluoroscopy, 
watch for stent graft movement. Proper modeling should show very slight outward expansion of the 
stent graft with balloon inflation. Over inflation of balloon can cause graft tears and/or vessel 
dissection or rupture. 

11.3.7.5 As necessary, repeat steps 11.3.7.3 and 11.3.7.4 until the entire stent graft has been modeled. 

Figure 12: Modeling the Stent Graft with the Balloon 

11.3. 7.6 If desired, an angiogram may be performed following balloon modeling using the procedure 
described in Section 11.3.6. 

11.3.7.7 If there is any focal area narrowing, use a PTA balloon (inflated diameter< graft diameter). If the 
area is still narrow after ballooning, place a stent graft extension. Do not leave any focal area 
untreated with significant narrowing or abrupt kinks of the connecting bar: this can lead to thrombosis, 
damage of the stent graft, or result in an incomplete distal seal. 
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11.3.8 Delivery System Removal 

11.3.8.1 Ensure the balloon is deflated. Close the stopcock on the inflation port . 

11.3.8.2 Withdraw the guidewire lumen into the introducer sheath tgraft cover), re-establishing the smooth 
transition of the tip with the introducer sheath (graft cover). This can be verified by fluoroscopic 
examination of the introducer sheath (graft cover) marker band aligning with the radiopaque tip. 

11.3.8.3 Tighten the tuohy borst Valve. 

11.3.8.4 Gently remove the CoilTrac Delivery System. Do not use excessive force. Use fluoroscopy to 
ensure that the stent graft does not move during the withdrawal. 

NOTE: Maintain vessel access until all Talent Abdominal Stent Graft components are placed. 

11.4 Implantation of the Contralateral Limb 

11.4.1 Prepare the CoilTrac Delivery System 

Prepare the CoilTrac Delivery System using the procedure described in Section 11.3.1. 

11.4.2 Align the stent graft radiopaque markers with the patient's anatomy 

11.4.2.1 Visualize the radiopaque markers on the stent graft to identify positioning of the device within the 
sheath . 

11.4.2.2 Turn the delivery system until the radiopaque markers, indicating the location of the connecting 
bar, are oriented on the outside of the most severe bend of the vessel. 

1·1.4.2.3 Observe the position of the delivery system's side port; use it as a reference in case the sheath 
turns during advancement in the aorta. 

11.4.3 Introduce System 

11.4.3.1 On the patient's contralateral side, insert a guidewire through the short stub leg and the aortic 
neck portion of the previously placed bifurcated Talent Abdominal Stent Graft. 

11.4.3.2 Advance the CoilTrac Delivery System over the guidewire and into the short stub leg of the 
deployed bifurcated stent graft. The connecting bar should always be oriented on the outside of the 
most severe bend of the vessel. 

CAUTION: Do not continue advancing any portion of the delivery system if resistance Is felt during advancement 
of the guidewire or delivery system. Stop and assess the cause of resistance. Vessel or catheter damage may 
occur. Exercise particular care in areas of stenosis, intravascular thrombosis or in calcified or tortuous vessels. 

11.4.4 Confinn Position 

To ensure proper docking of the contralateral limb, align the stub leg radiopaque marker with the proximal 
contralateral limb marker, ensuring at least 3cm of overlap between the components. The proximal spring 
of the iliac mating section should be inside and completely above the distal spring of the short leg. See 
Figure 13 . 
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Figure 13: Proper Docking of Contralateral Limb to Contralateral Leg 

3cm {___ __ _ 

11.4.5 Deploy Stent Graft 

Hold the push rod stationary and begin to slowly draw back th.e introducer sheath (graft cover), verifying 
that the proximal spring is deploying in the correct position within the short leg. When deployed, the 
proximal-most spring of the iliac section should open inside of and just proximal to the distal-most spring of 
the short stub leg, "interconnecting" the two sections together. Complete deployment of the contra lateral 
iliac segment. 

CAUTION: Ensure through fluoroscopic visualization that the proximal section of the stent graft is not pulled 
down when deploying the contralateral limb in the short stub leg (contralateral side). 

NOTE: Do not rotate the delivery system during deployment, as this may alter the orientation of the_ connecting bar. 

11.4.6 Model Contralateral Limb 

As necessary, the contralateral iliac limb can be modeled (see Figure 14) using the procedure outlined in 
Section 11.3. 7 . 
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Figure 14: Talent Stent Graft System with the Modeling Balloon 

11.4.7 Dellvery System Removal 

Remove the delivery system using the procedure described in Section 11.3.8. 

11.4.8 Procedure Completion for Implantation of Stent Graft Main Body 

At the completion of the procedure, perform angiography to assess the Talent Abdominal Stent Graft for 
proximal and distal endoleaks and to verify the position of the implanted stent graft in relation to the 
aneurysm and renal arteries. Endoleaks at the attachment or connection sites should be treated by using a 
modeling balloon, such as the Reliant Stent Graft Balloon Catheter, to model the stent graft against the 
vessel wall. Major endoleaks that cannot be corrected by re-ballooning may be treated by adding Talent 
Stent Graft Extension Cuff(s) to the previously placed stent graft. 

CAUTION: Any endoleak left untreated during the Implantation procedure must be Carefully monitored after 
implantation. 

If aortic and/or iliac extensions are needed, proceed to Section 1.1.5, otherwise continue to Section 11.4.9. 

11.4.9 Close the Entry Site 

11.4.9.1 Remove the introducer and the guidewire. Repair the entry site with standard closure techniques . 

11.4.9.2 If, during placement of the Talent Abdominal Stent Graft, the arteries used for access to the aorta 
are injured, additional endovascular and/or surgical procedures to repair the injury will need to be 
performed. If vascular repair becomes necessary, follow appropriate institutional guidelines, including 
guidelines regarding continuation or termination of the overall stent graft procedure. 

11.5 Aortic and Iliac Extensions 

11.5.1 Usage of Radiopaque Markers to Ensure Minimum Overlap 

In the event that an extension (iliac or aortic extension cuff) is used, the mating sections are joined by 
aligning specific radiopaque markers. These radiopaque markers indicate the MINIMUM recommended 
overlap. The radiopaque markers used for mating are offset 30mm from the end of the extension. The 
edges of the graft material and the connecting bar are indicated by the proximal and distal radiopaque 
markers. See Figure 15 and Figure 16 for orientation of iliac and aortic cuffs . 
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Figure 15: Orienting Iliac Extension Cuff 

Align Figura 
Radiopaque Markers 

Figure 16: Orienting the Aortic Extension Cuff 

11.5.2 Close the Entry Site 

Align Figura 
Radiopaque Markers 

11.5.2.1 Close the entry site using the procedure described in Section 11.4.9 . 
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12.0 IMAGING GUIDELINES AND POST-OPERATIVE FOLLOW-UP 

12.1 General 

All patients should be advised that endovascular treatment requires life-long, regular follow-up to assess their 
health and the performance of their endovascular graft. Patients with specific clinical findings (e.g., endoleaks, 
enlarging aneurysms, or changes in the structure or position of the endovascular graft) should receive additional 
follow-up. Patients should be counseled on the importance of adhering to the follow-up schedule, both during 
the first year and at yearly intervals thereafter. Patients should be informed that regular and consistent follow-up 
is a critical part of ensuring the ongoing safety and effectiveness of endovascular treatment of AAAs . 

Physicians should evaluate patients on an individual basis and prescribe follow-up relative to the needs and 
circumstances of each individual patient. The recommended imaging schedule is presented in Table 36. This 
schedule outlines the minimum requirement for patient follow-up and should be maintained even in the absence 
of clinical symptoms (e.g., pain, numbness, weakness). Patients with specific clinical findings (e.g., endoleaks, 
enlarging aneurysms, or changes in the structure or position of the stent graft) should receive follow-up at more 
frequent intervals . 

Annual imaging follow-up may include abdominal radiographs and both contrast and non-contrast CT 
examinations and duplex ultrasounds. If renal complications or other factors preclude the use of image contrast 
media, abdominal radiographs, non-contrast CT, and duplex ultrasound should be used. 

The combination of contrast and non-contrast CT imaging provides information on aneurysm diameter 
change, endoleak, patency, tortuosity, progressive disease, fixation length and other morphological 
changes . 

The abdominal radiographs provide information on device integrity (separation between components and 
stent fracture). 

Duplex ultrasound imaging may provide information on aneurysm diameter change, endoleak, patency, 
tortuosity and progressive disease. In this circumstance, a non-contrast CT may be performed to use in 
conjunction with the ultrasound, since ultrasound may be less reliable. Ultrasound may be a less reliable 
and sensitive diagnostic method compared to CT . 

Table 36 lists the minimum requirements for imaging follow-up for patients with the Talent Abdominal Stent 
Graft . 

1A six month follow-up with CT Scan is recommended if an endoleak is reported at 1 month after the procedur~ 
2imaging should be performed within 6 months before the procedure. 
3Duplex ultrasound inay be used for those patients experiencing renal failure or who are otherwise unable to undergo 
contrast enhanced CT scan. With ultrasound, non-contrast CT is still recommended. 
'If a Type I or Ill endoleak is present, prompt intervention and additional follow-up post-intervention is recommended. See 
Section 12.6 .. 

Ultimately, it is the physiciarfs responsibility, based on previous clinical results and the overall clinical picture, to 
determine the appropriate imaging schedule for a particular patient. 

12.2 Contrast and Non-Contrast CT Recommendations 

Film sets should include all sequential images at the lowest possible slice thickness (<3mm). Do not 
·perform large slice thickness (>3mm) and/or omit consecutive CT images/films sets, as this prevents 
precise anatomical and device comparisons over time. 
All images should include a scale for each film/image. Images should be arranged no smaller than 20:1 
images on 14 inch X 17 inch sheets if film is used. 
Both non-contrast and contrast runs are required, with matching or corresponding table positions . 
Pre-contrast and contrast run slice thicknesses and intervals must match. 
DO NOT change patient orientation or re-landmark the patient between non-contrast and contrast runs . 
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Non-contrast and contrast enhanced baseline and follow-up imaging are important for optimal patient 
surveillance. It is important to follow accepted imaging protocols during the CT exam. Table 37 lists examples of 
accepted imaging protocols . 

Table 3 A 7: ed I ccept magma p rotoco s 

'· ·. ·•. ~Non'i:Contrasf>,•-"'~~<''. :~, ·c.~,,:: >~:;-::: · '.._, Go)1tfciS.b:--:;:·,, ::_: ·'.~.~~-
.. :,.-,-.... 

-- -
IV contrast No Yes 

Acceptable machines Spiral capable of > 40 seconds Spiral capable of> 40 seconds 
lniection volume NIA 150cc 

Injection rate N/A > 2.5cc/sec 
Injection mode N/A Power 

Bolus timina N/A Test bolus: SmartPrep, C.A.R.E. or eauivalent 
Coverage - start Diaphraam 1 cm superior to celiac axis 
Coverage - finish Proximal femur Profunda femoris origin 

Collimation <3mm <3mm 
Reconstruction 2.5 mm throuahout - soft algorithm 2.5mm throughout - soft algorithm 

Axial DFOV 
32cm 32cm 

Post-injection runs None None 

12.3 Abdominal Radiographs 

The following views are suggested: 
Four films: supine-frontal (AP), cross-table lateral, 30 degree LPO and 30 degree RPO views centered on 
_the umbilicus. 
Record the table-to-film distance and use the same distance at each subsequent examination . 

Ensure the entire device is captured on each single image (formatted lengthwise). 

If there is any concern about the device integrity (e.g., kinking, stent breaks, migration), it is recommended to 
use magnified views. The attending physician should evaluate films for device integrity (entire device length 
including components) using 2-4X magnification visual aid .. 

12.4 Ultrasound 

Ultrasound imaging may be performed in place of contrast CT when patient factors preclude the use of image 
contrast media. In order to help support accurate evaluation, ultrasound images should be paired with non
contrast CT images. A complete aortic duplex should be videotaped and analyzed for maximum aneurysm 
diameter, endoleaks, stent patency and stenosis. Included on the videotape should be the following information 

· as outlined below: 

Transverse and longitudinal imaging should be obtained from the level of the proximal aorta, including 
complete imagery from the mesenteric and renal arteries to the iliac bifurcations to determine if endoleaks 
are present. Utilize color flow and color power angiography (if available). 
Spectral analysis confirmation should be performed for any suspected endoleaks. 

• Transverse and longitudinal imaging of the maximum aneurysm should be obtained. 

12.5 MRI Safety and Compatibllity 

Non-clinical testing has demonstrated that the Talent Abdominal Stent Graft is MR Conditional. It can be 
scanned safely in both 1.5T & 3.0T MR systems under the following conditions: 

1.5 Tesla Systems: 

Static magnetic field of 1.5 Tesla 
Spatial gradient field of 1000 Gauss/cm 
Maximum whole-body-averaged specific absorption rate (SAR) of 4W/kg for 15 minutes of scanning . 

Based on non-clinical testing, the device was determined to produce a temperature rise of less than 1°C at a 
maximum whole body averaged specific absorption rate (SAR) of 4 W/kg for 15 minutes of MR scanning in a 
64MHz whole body transmit coil, which corresponds to a static field of 1.5T. The maximum whole body 
averaged specific absorption rate (SAR) was derived by calculation and verified by calorimetry . 
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Maximum whole-body-averaged specific absorption rate (SAR) of 4W/kg for 15 minutes of scanning (or the 
maximum SAR allowed by the MR System, whatever is less). 

Based on non-clinical testing, the device was determined to produce a temperature rise of less than 1 •c at a 
maximum whole body averaged specific absorption rate (SAR) of 4 W/kg for 15 minutes of MR scanning in a 3 
Tesla Siemens TrioTIM (VB 13 Software) MR scanner. The maximum whole body averaged specific absorption 
rate (SAR) was derived by calculation and verified by calorimetry. · 

Image Artifact (1.5 Tesla & 3 Tesla Systems): 

MR image quality may be compromised if the area of interest is in the same area or relatively close to the 
·position of the device. Therefore, it may be necessary to optimize MR imaging parameters for the presence of 
this implant. The image artifact extends approximately 5 and Bmm from the device, both inside and outside the 
device lumen when scanned in non-clinical testing using the sequence: spin echo and gradient echo, 
respectively in a 3.0T Siemens TrioTIM (VB 13 Software) MR system with a whole body coil. 

Patients with Talent Abdominal Stent grafts implanted in the abdominal aorta may safely undergo MRI for 
Normal Mode and First Level Controlled Operating Mode of the MR System, as defined in IEC Standard 60601-
2-33. 

12.6 Additional Surveillance and Treatment 

Additional surveillance and possible treatment is recommended for. 
Aneurysms with endoleak 
Aneurysm enlargement, > 5mm of maximum diameter (regardless of endoleak status) 
Migration · 
Inadequate seal length 
Fracture 

Consideration for reintervention or conversion to open repair should include the attending physician's 
assessment of an individual patient's co-morbidities, life expectancy, and the patient's personal choices. 
Patients should be counseled that subsequent re-intervention, including the fact that catheter-based and open 
surgical conversion may become necessary following an endograft procedure. · 

13.0 DEVICE-RELATED ADVERSE EVENTS REPORTING 

Any adverse event (clinical incident) involving the Talent Abdominal Stent Graft System should be reported to Medtronic 
Vascular immediately. To report an incident, call (800) 465-5533 (in the US). 

14.0 PATIENT MATERIALS AND TRACKING INFORMATION 

The Talent Abdominal Stent Graft System is packaged with additional specific information which includes: 

Temporary Patient Identification Card that includes both patient and stent graft information. Physicians 
should complete this card and instruct the patient to keep this card in their possession at all times. The 
patients should refer to this card anytime they visit additional health practitioners, particularly for any 
additional diagnostic procedures (e.g. MRI). This temporary identification card should only be discarded 
when permanent identification card is received. 

Device Tracking Fonn to be completed by the hospital staff and forwarded to Medtronic for the purposes 
of tracking all patients who received a Talent Abdominal Stent Graft (as required by Federal Regulation). 
The hospital's submission of the device tracking form to Medtronic is also required for a patient to receive 
the permanent identification card. 

Upon receipt of the device tracking form, Medtronic will mail the patient a pennanent identification card. This card 
includes important information regarding the implanted stent graft. Patients should refer to this card anytime they visit 
health practitioners, particularly for any diagnostic procedures (e.g. MRI). Patients should carry this card with them at all 
limes. In addition a patient information booklet (PIB) will be provided to the physicians during training and additional 
copies will be available upon request. The PIB will also be available online on the Medtronic website 
(www.medtronic.com>. This booklet provides patients with basic information on abdominal aortic aneurysms and 
endovascular repair therapy . 
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15.0 CONFIGURATIONS AVAILABLE 

T bl 8 B"f a e 3 : 1 urcate dS tent G fts "th h C "IT D r s ra WI t e 01 rac e 1verv •vstem 

OD Bifurcated 
Covered Proximal .. Distal 

(Fr.) (mm xmm) Length Configuration Configuration (mm) 

36x20 
36x18 

34x20 
34x18 
34x16 155,170 

32x20 
24 32x18 

32x16 
32x14 

30x20 
30x18 
30x16 FreeFlo 
30x14 Closed Web 

28x20 
28x18 
28x16 140, 155, 
28x14 170 

26x18 

22 26x16 
26x14 
26x12 

24x14 
24x12 

22x14 
140, 155 Bare Spring 22x12 

The delivery system working length is 45cm. The total length of the stent graft can be determined by adding 
approximately 15mm to the covered length shown above . 

20 
14x24 
14x22 

14x20 
14x18 
14x16 

18 14x14 
14x12 

14x10 
14x8 

75, 90, 
105 

105 

Open Web Closed Web 

The delivery system working length is 45cm. The total length of the stent graft can be determined by adding approximately 
15mm to the covered length shown above . 
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Table 40: Iliac Extension Cuffs with CoilTrac Delivery System 

OD Iliac Extension 
Covered· 

Proximal Distal 
(Fr.) (mm·x mm) Length Configuration Configuration (mm) 

22x22 79 

22x18 74 

18x24 
80 18x22 

20 

18x18 
18x16 140 18x14 
18x12 

20x16 74 

20x20 79 

18x20 Open Web Closed Web 
18xt8 80 
18x16 

18x14 75 

18x12 
18 80 

16x16 

16x12 75 

14x14 80 

14x10 75 

12x12 81 

. 12x08 75 

10x10 81 

The delivery system working length is 45cm. The total length of the stent graft can be determined by adding 
approximately 15mm to the covered length shown above. 

The catheter working length is 45cm. The total length of the stent graft can be determined by adding approximately 
30mm to the covered length shown above . 
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16.0 EXPLANATION OF SYMBOLS 
Explanation of symbols that may appear on product labeling . 

~ . 

Contents: One (1) TALENT™ ABDOMINAL Stent Graft System with COIL TRAC 
One (1) set of patient tracking materials 
One (1) instructions for use reference 

® 
Do not use if package is damaged 

~I 
Non-pyrogenic 

~ 
Peel here 

~ 
Pull tab to open-

i 
Store at room temperature in a dark, dry place 

~ 
MR Conditional 

B only 
CAUTION: Federal (USA) law restricts this device for sale by or on order of a physician . 

I STERILE I EO I 
Sterilized using ethylene oxide 
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Self-Expanding Nitinol Stents ---
Material and Design Considerations 

Dieter Stoeckel, Alan Pelton, Tom Duerig 

Nitinol Devices & Compo.nents 
a 1ohnson & Johnson.company 
47533 Westinghouse Drive 
Fremont, CA 9.4539 USA 
Phone Sl0-623-6996, Fax 510-623..:6995 

Abstract; 

Nitinol (N'10kel-1itanium) alloys exhl'bit a combiriation.of p?Operties which mab these alloys particularly .suited for solf
expanding·sten18. Some ofthese.])fOJ>erties caonotbo found in engineering ~terials used for &tents tOday •. 'l'llepaper 
explains the fi:mdamental 1Df!Cbani8m of abaPc memory and ~lMticit:y and how Ibey relate to tho chamcteristio 
perfonnance of seU'-Cqmdina &tents.. Nitinol &tents~~ to a eize slightly _larger than the.target vessel sim 
mid delivered CODS1rained in a delivery systmn. .l\fler deploymeni 1h8y position. t'hemselves against 1he vessel wall with a. 
low, chtonic outward. fort:e. They resist OU1Bide forces With a significantly higher radial resistive force. Despite the high 
nickel content ofNitinol, its corrosion iesi818Dee and biocompaU"bility is equal to that of other implant matarials. The 
most cOm.mon Nitinol stems are listed and described. 

Introduction 

When Charles Dotter experimented with Nitinol wire coils &bead of his time. 11,le melting· and proee.ssing ofN"idnol, 
as :intra-arterial scaffolds back in.the early nineteen an in1ennetallic compound of titanium and nleke~ had not 
eighties, Nitinol was known only for its WID8W1l Shape been 1Ully developed with consistent qualitf, nor W the 
memorj effect [1]. A coil wound to a smaU m,.meter ~ properties of this material beOD fully undentood. 'lbday, 
delivered through a catheter in~ the vessel, would expand twenty years after Dotter s experiments, Nitinol ,11tents are 
to a lmger diameter, e.g. the diameter of the ves.se1 lumen. · self-expanding without the need forposi-dq>loyment · 
upon warming with ~OOC saline solution (Fig. 1). Al- heating. They are supezelastic, i.e. crush rec:oyerable, exert . 
though the shape memo.ry effect looked like ideally suited a gentle chronic outward fon:e and are generally more 
for the scafl'oldiog of vessels, it took many more years for physiologically compati'ble tban balloon-expandable 
Nitinol stents to appear in the market Dotter clearly was stems. All ma]or medical device companies· as well as 
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Fig, I Nldnol coil stent used by Dotter [l ], coiled for 
delively and beat expanded 

many smallerptoclucers now oft'er Nitinol .stents rot 
(mainly ~heral) v8scular and n~vasculat indications. 

In the following, after a brief explanation of the mecha
nisms of sbapo m.mnmy and su:perelasticity, we will 
descn'be the unique material pr0perties 9fNi~l and how 

· they relate co the performance characteristics ofNltinol 
atents. . 

Suneret•!!ticity and fflwmMmnmy in Nitinol 

Conventionalstent mate:di1s, like SU!inlesa ·steel ot cobalt 
based alloys, exhibit a distinctly different elastic clefonna. 
tion behavior from tbat of the structural materials of 1he 

· living body. The-elastic deformation of these metals and 
alloys is limited co appiox. 1 % 8tl8in, and olcmgaiion 
typlcaUy iDcreasea and deorea8ea linearly (proportionally) 
with the applied force. Iii ccmttist,.natural materia]s, like 
hair, tendon and bono can bo elastically defoDned, in some 
cases, up co 100.4 strain in a non-linear way [2). When the 

· deforming 81resS is ro1eased. tbe strain is RCOVCred at 
lo\ver stresses. AB shown in Fig. 2. tho loadinglualoading 
cycle is characterized by a pron~hysteresis. 

Hair 

Nitinol 

Bone 

Tendon 

Strain 
Fig. 2 Biomecbanical compatibility ofNitinol: deforma.. 
tion characteristics o!Nitinol and living tissues (2] 

2 

A similar behavior is found with Nitinol alloys, equiatomic 
or near-equiatomic intertnetaJlic compounds of titanfum 
and nickeL Fig. 3 shows a characteristic stress/strain cmve 
for a lflti.nol alloy wire at body temperature (as will be 
shown later, the properties of Nitinol alloys ~ strcmgJy 
temperature dependent). AB with natural m8.teri$. the 
loadiug ~unloading curves shbw plateaus, along which 
large deflectimis (strains) cui be accumuJated on loadin& 
or~ onmW>ading, without significant inCIOaso, or 
decrease,~. in loads (stress). BOcauso dofoD111-
tion of more 1ban 1 OOA; strain can be .elastically :aecovwed, 
this behavior is called superelasticity • 

Strain 
Fig. 3 Schematic stress-strain diagram for Nitfno1 and 
stainless steel 

~laalic Nitmol appears mactoSCOpically co be simply 
very elastic. However,. tha mechanism of defbrmaticm is 
quite different from oonventional elasticity, 01' simply 
stretchiog of atomic bonds. Whea a stress is applied co 
Nitinol, and after a-rather modeit elastic deftmnatlon. the 
material yields to Ibo applied stress by chmigina ill crystal 
8lr\1Ct1J1'e. This stross induced phase ~·tion 
allows tho materiai to abanga shape as a direct mipomc .to 
Ibo applied 8tn:u. 'Wl141l the Slreslle& ate n:mowd, tho· 
matmial reverts to die.original structun: and recovers its 
original shape. While supemlasticity is the n:sult:of a stress 
induced phase ttansfotl:Dation, shape memmy Js 1bo result 
of a thermal phase tnmsforma1ion. In &ct. when 
su:p~tic Nitinol is cooled co below a~ tempera
ture (tho·tnmsfbrmation temperallU'O, which is dependent 
on alloy composition and.processillg history), it also 
ohanges its crysl81 8truoturo. If DO force is applied, this 
phase obango is not accompanied by a shape chango. 1be 
matmi8l oan be pl8stically dofomied in tha low temj>ara
~phase , but the original shape can be restored by 
heating abovo the 1r81l8fi>rmation tmnperataro (3). 

Self-expanding Nitinol stents am Jll8lIDfactwed with a 
dianieter larger than that of tho 18rgot vessel. Their 
tmnsfomadon temperature is typically sot to 30 degrees C. 
Thoy can bo easily Crimped at or below room temperatwo 
and placed in a delivmy syatem. Tu prevent prematme 
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expansion during delivery into the body, the stent is 
constrained by a :retmctable sheath or other means. At the 
treatment site it is ieleased from the delivery system and 
expands until it bits tho vessel wall and conforms to it. 
Now at boay tempentme, tho sten1 is superelastic. 

Material Considemtions 

Nitinol is aa. allOy composed of SS w.% nickel and balanco 
· titanium. It has fouod widcsPrcad mx:eptBDco u a material 
or c:Jioico ~medical implants BDd devices [4]. It derives 
its unique propertiei from a solid state tra¢onnation, 
which can be trlgg~ thermally or mechanically. and is 
dependent OD the composition and processing history of 
the material~ This adds another level of complexity to tho 
material specification 1l1id may explain why ASTM 
S~ODS [S,6,1) describing material composition and 
teat methods have only ncently been issued. Jn addition to, 

· ot CJVGLimtcad o( tho commo:oly known~ eharac
toristics like c:hmnfoaJ composition, YoUDg s modulus; 
yield stfengtb. ultimate tensile strength an4.olongatiOJ1 to 
failure. propertios lib 1ransfonnation temperature..uppor 
BDd lower plateau S1re6s, RCOVm\blD Stram and permanent 
set have to be tabm into account. As mentioned above, 
these properties are BttoDg1y dependent an tho processing 
history and play an important role in tho design ·ind 
manufacturillg of self-expanding stems. 

Biocompaboility and Co1T0sion 

It iS now well understood lbat Nitinol rcquim controlled 
j1rocessing to acbit:vo·optinial shape mcniory and 
superelastic properties [8]. Jn the same way, surface 
~fag la required Jn Older to promote optimal ccmo
alon resistance Bild biocompatibillty. Properly treated 
Nitinol imp1all1s me very con'OSion mistaDt and 
biooompatiblo [9]. N'dino~ lib Utanium and stainlois steel 
LO-. ia a self-puiivating material, i.o. it 10ims a stable 
sm.fiice ~layer.that protects lhe base material from 
general c:om>Bion [l O]. Considering 1he high nickel content 
or the alloy, then: are, understandably, concems that nickel 
may dissolve from the material duo to corrosion 80,d cause 
advone eft'ec11. On tho other hand, other alloys that 
contain high levels of nickeL such 88 MP3SN (a Co alloy 
with 35 weight % Ni), or 300 aeries stainless steel (approx. 
10 w.% Ni) exln'l>it soo4 biocompatibility, and have long 
been used as implants in orthodonticsJ orthopedics and 
cardiovasCular app~Ons [it]. Several studies have 
measured nickel release dmins the exposuro ofN'rt:inol 
implants to body fluids. During an In vitro dissolution 
study ofNitinol dental archwii'eS in saliva [12), it was 
found that N'Jtinol appliances reloased an average or 13.0S 
mg/day nickel. which iuignificantly below the estimated 
average dietary intake of 200-300 mg/day. Jn another study 
[13], orthodontic patients with Nitinol appliances bad Ni
concenttation in their blood measured during a period of S 

3 

months. Results showed no significant increaso in the 
nicke.1 blood level throughout the study. 

A comparative In vitro cell cultme study [14) measured 
nickel re~ fiom Nitinol and 316L stainl~ steel in 
fibroblast and osteo~last cell culture media. In both media, 
nickel levels were higher in _1he Nitinol group the first day 
and decreased rapidly with time to achieve similar levels 
88 316L after 8 days. It is impodant tp highlight that even 
though higher lovels or nickel were measwed ill the 
NitiDol group, nicbl did not reach toxic values and cell 
prolifetation or coll groWth near the iiDp1ant surfilce was 
iiot aftocted. Fm1hmmore, in this study, Nitiilolwas only 
mecbanically polished whilo staiillcss smcl was 
olectropolished. Tho authon speculated that passivation 
tteatments, such as electropolishing, woulcl decrease the 
nickel ieleaso fioom Nidn.ol. Tu evaluate tho e1fect of 
clift'enmt surf8co treatmeilt methods on the Ni-ion release. 
1'lepanier et al [IS] imD!l!f!M'd mcchaDically polished and 
olectropoUshcd samples ofNltino], MP3SN and 316L 
stainless •t in Hanle a p~logical solution at 37 
degrees C fora period of gmatertban 1000 hours (Fig 4). 
It was finmd that sam.pJes that were prepmed by mechani
cal polisbiilg roloased highflt amoums of Ni-ions than 
those prepared by eteouopoliahmg. Surface ana1ys1s data 
demoDStram that the eloctropolisbing prooesa removes 
excesamckot ii'om the sdco and fmms a layer enriched 
~ 1itanium (in tho form.ofnOJ. In con1rast, tho mecbani-

200--~~~~~------------. 
..... MP1011 
~BPNID 

-MPS1& 
•BPJ.t& 
..,...·MP.MP.UN 

. ...-IPMnSR 

10 . 100 1000 10000 

1tme (houra) 

Fig 4: Ni ion~ ftomNitinol, MP35N and stainless 
steel (MP: mechan;cally polished, EP: olectropolished) 

'Thblo 1: Ratio of Ni to Ti in tho surface of mechanically, 
olectropolished or passivated samples ofNitinol, MP35N 
and stainless steel · 
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Oxide ThJCkn888 (I'm) 
F'11. S Break-down~ as a fimction of oxide thiolmess on Nitbiol (oxide created by varying heat tn:a1mcDt time 
and temperature); insert nmilts. of potentiostatic ccmosion tats of.Nitinol samples with oloctmpollsbed and cxxicti?.ed 
·smtaees 

cally polishecJ·sampiea have a re1ativeJy bigh concentration 
of nickel in .the surfaco (18blo 1). Fmlhomioro. dlo 
mecbaniMD.y polished NitinOl and MP3SN samples 8hOw 
an increase JDNi ionmlcaso after 1000 hollt8. This may · 
bO due to cottosion acdvJty (pitain,i)· after tho ini1iil 1000 
hour time pcr.iod in ·the non-passivated samples • 

ASTM staDdaid P2129 pmvJdes a quantitative method 
recop.ized by the PDA for 1he accelerated assessment of 
tho cam>Sion resistance of implant matedais [1"6). The 
most relevant.data derive4 ~~test is tho~ 
~-Bw sincom~bioma~ ~~yby 
pit formatioD. A high breakdown potential ind~ that 
the material is very stable and resists pitting. Although no 
official Umi1a have been established,_ materials wi1h an Bw 
=I> SOO m V me ccmaidered Sufficiently c:curosion resistant 
and safe f'or the use as implatds. This vulae is used by 
Cmdia. a Johnson & Johnson~. as the intema1 
st8lld8rd for all N"rtinol impJam:a. It ~ds wi1h the 
corrosion reaistaDce of the stainlcsa steel Palmaz..Schatz 
stem as 8 pn:dicative device,.die samt with tho longest 
implantation history. 

Anodic polari2ation teats per ASTM F2129 havo been.used 
to~ the infl.oenco of~ preparation on the 
COnoaion susceptibility ofNitinol stcnta. Depanicr at al. 
(17] have shown that eloctropolisbed Nitinol stun.ts have 

4 

excellem coimsion~with breakdown potentials 
oy greater dwl 800 m v, whereas dio J\. of nOn
el~~ steDt8 was on the order of200 ID,V. It was 
.further shown that tho bnakdowll potmdial of · 
el~~ 810D1s W8$ degraded to.1- than.500 mV •thmmal 1re11menta in die 400.BC to soosc nnaeo 1bis 
led to the conclusion that optimal corrosion and 
biocompatlbilitynsults are obtained with a• tJtanium 
~= ('liOJ sUrface layer formed ailer electxopo.Jiahfns 
(passivation) tmltm.entl. n 1brther appe8JB tbat.nnlfunni~, 
.ralherdum thickness, of tho~ is.~tmportant to 
protect the material ftOm. C011'0SioD. Mom recent studies 
(18] comhlte ~with tho.thickness of-oxide fayer 
Cleated by heid-treating electro.Polished Nitinol samples 
(Fig.5). 

To improve tho radiopacity ofNitinol atents, markm are 
often attached to the sten,t strars. Howevei; ·when coupling 
Nitinol wilb cfissjmilar materials, gaJvmijc corrosion 
efl'ects have·to ~ consutered.. Madcots me i,pioally made 
.from high density .materials like gold, platinuin, or 
tantahun1 ~ol and tantalum aregalvanica11y similar and 
thus, tho c:ombiliation has no significant oft'ect oii the 
corrosion resfscanco.. In contrast, gold and platinum aro 
more noble than Nitinol (or stainless steel) and can csase 
sevenrgalvaniG cOJIOsion of the Nitinol (or stafnless steel) 
stent. Thereforo. the use of tho noble mctala as markers 



COOK 
Exhibit 1002-0495

• 

• 

• 

• 

•• 

• 

• 

• 

• 

• 

• 

requires either an insulating layer between the stent and 
the~ or the assembly has to be coated with a. 
protective coating. 

In 1999, the medical community as well as the device 
induslly were al!lltcd to the corrosion issue by reports by 
Riepe et al [19] on the observation of sevetely .corroded 
N'ltinol graft scaffolds from explanted Stentor aortic atent 

gmfls after S months implantation (Fig. 6). It was prelimi
narily speculatecldiat cell-induced electrochemical 
COJloSion or aotive Oellular destruction of tho sur.taces 
(~g., osteo-clasta-bono) might bavo been RSJ>Oll8l"ble for 
the sevme commoli. Howewr, subsequent cell cultme 
testbig wi1h Nitinol test samples perf'onned by Riepo a 
group did not indDce any coaosion [20]. Further analysis 
of the f8iled comp~ revealed an oxide thickness of 
O.Z-0.3 J1IIl (dctennined by Augeranalysis) and an Ey of 
280 mV (ftoni anodic _polarization1eSIS). In contrast, 12 
month aplants of eleetn>pollahed gmft Bcafrolds Mamjnm 
bY Pelton ct al $bowed~ sips of cottosiOD. The oxide 
thickness on theso devices was approximately 0.01 tJm and 
the~> 900 mV. This bishlishls tho importance of 
optimjzed sur&ce preparation. Most Nitinol stents 
marketed today ·have o1ectropolished surJaCea. 11un have 
been no il.Jrtlim'. JePOlt8 on cOm:iaion cases. 

Fig 6: top: heavily cmroded Nidnol eitplant (S mon1bs 
[19D. bottom: elcctmpolished Nitinol explant (12 months. 
with Ta madmr atrachod) 

Material Specific DevJco Gb~s 

The most imusual property ofNitlnol alloys is stress 
hysteresis. While in most engineering materiaJa stress 
increasos linearly with strain upon loading and decreases 

5 

along the same path upon unloading (as shown in Fig. 3 
with steel 8s an example), Nitinol exhlDits a distinctly 
ditrercnt behaviour. A1\er an initial linear increase in stress 
with stmin, laige strains can be obtained with only a small 
fbrther stress increase. Thia is called the loading plateau. 
Tho end of this platc&U is reached at-about 8% strain. 
Unloading from tho end of tho pJateaµ region, causes the 
stress to decrease rapidly until a lower plateau (unloading 
plateau) is reached. S1rain is n:eowred in 1his region with 
only a small decn:ase in stress. 1he last portioJl of tho 
deforming strain is finally recovered in a linear fashion. 

+ 
~@ 
~ 'F' COF 

~,.. .. d ..... --.,b 

a ~ . Stent Diameter Strain 

Fig. 7 Schema1ic $'eS8 hysteresis and concept of biased 
8liflheaa 88 dcmoDslrated with the cycle htserticm into 
deliveiy Sy&tcmldeployment/~<implesslon of a stont 

1bo s1rcss ~or path depeDctonco ofNitinol msulll 
m.a ~ featoro _.biased 8tlJfneu [21). This 
concept is illustrated in Figwe 7, which again shows a 
schematic superelaatic streas.:....W.. emva for Nitino1, 
illuacmting both mm-linear response and hysterosis. Using 
this graph, wo will folio"' the cycle of crimping a stent 
into a clClivmy systan, dep~ itaod have it expand and 
interact with the vessoL For (bis purpose, tho axoa have 
boon otumgccl from 8tlOSS - strain 10 hoop fim:o -. stmt 
diamoter. A 8bmt of a given size la!gerthan. the vessel 
{poiDt a) is crimped into a delivery system (point b ), 
fhm packaged, sternmcd and shipped. Ailor insertion to 
the target site. the iltlmt· is tdoascd into a vessel, expanding 
ftom b until movement is stopped by impinlement with 
the vessel(point c ). At tbJs point, f\IJther expansion of · 
die stent is prevontod. Bccaoso tho stent did not expand to 
ils 1>fC"SOt shape, it continues to exert a low outward force, 
termed chronic outward force or COF. However, it will 
resist recoil preames or any other cmemal compression 
forces with f'oMCS dictated by the loading curve :from point 
c to d , which is substantially steeper (atif fer) 1han the 
unloading lino (towards e ). These fcm:es are called 
radial resistive forces or RRF (22). 
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Fig. 8 Unloading.curves ofNitinol stenta (Cordis SMAKI') at diffm'ent deployment tmDperBtum; insert radial force 
. test set-up, schemati~ · 

Tho UllJJ$Ul1 elastic hyateiesis of N"dinol allows tho 
c:ontinuins opeaiDs ~of the stem acting on tho veiso1 
wan. COP, 1D mnain very low even through.large defleo.. 
ticma and oversiziq of tho str.nt. . Meanwhile the forces 
_generated by the B1mt to resist compression. RRF, increase 
rapidly wiili defleciion until the ptateau stress is reached. 
Although most aolf:.oxpmding st=t placemmits aro 
precedecl by a percll18DOOU8 U'aDsbnmnaJ balloon 
angioplasty, there are indicatlOD.s ~die cibroJiic outward 
tbn:e of a Nitinolateot placed witboutprevi~ PTA 
causes tb.e vessel to· remodel with less in1imal hyperplasia 
di8ll if PTAis ~prior to stentiDg (23). 

Another wm8ua1 featuie ofNitinoI stenta is their t1111pe1a
,.,,. dependtinl atlj/M8$. St8llts wi1h a transition tempem
~ of30 degtces ~feel~ wmk~ squemec1 or 
c:rush:edat roOm. or lowur u:mperatme. In contrast, they 
feel much stiffer w~ squeaed at tmDpenllDreB above 30 
degrees. F.fs. 8-showl actual un1oadlng ·cmvea of a Nitinol 
steDt (Cordia SMAM' Stent)·with a diameter of 10 mm at 
dift"eftmt ~ 1be Ul8t set-up (insert) is descnDed . 
in [24). As can·J>e ~ fiom this graph. thO cbronic 
~force actually doubles when the tem:peraturo is 
increasecl from 20 to 37 degrees c~ AJJ mcntioiied bcfOro, 
tho transition tcm~ of the stent can bo adjustocl to a 
certain fllttmll during processidg. This pves tho designer 
anodier option 1D increase or decreaSo tho ridial forces of 
tho stent without changing the design or pbySical dimen
sions, as for each degree that tho transition temperatu1'8 is 
bele>Wbody ~-lbe loading and unloading forces 
increase.by approxim&tely 4 Nlmm2 • 

Kink resistance is an imponant feature ofNitinol for 
stm11S in suporficial vessels that could be deformed 

6 

through OUl8ide forces. 1bo carotid artery is a prime 
example. Thme is a pmcoived risk for balloon-expandable 
stemB. bi carOtid arteries to bo permammdy dotormed 
through outside pressure re&ulling in a p~ or com· 
plotely blocked yesseJ. once the buckling streDgth of tho · 
ateQt i$ ~ Aithough Nititu>1 steata typically dqn t 
bavo the Wcklin.g 8troQgth of stainless steel stents,. they 
C8D1lDt bo pemumently defbrmed tbroush Ol1Uido fbroes. 
Nitiliol BteD1B can be complo1ely compmsed (cnl8hed) flat 
and will mum to their OJiaina1 d.iameterwhml the defbnn
ma fon1C is removed (Fjg. 9). A quantitative analyais of tho 

· forces~ to tho pedbmumco of supare1asdc llmdB 
can be found b;l [22), 

Fig. 9 Extmm deformation of a Nitinol stent (Cordis 

SMART); the stent will recover after tho load is removed 

Nitinol is non-fenomagnetic with a •ower magnetic 
susceptibility 1han stainless steel MRI compatibility is 
directly related to tho susceptibility properties of a 
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material, relative to human tissue. Thereforo, Nitinol 
produces less artifacts 1ban stainless s~ similar to pure 
tdanlum. It has to be noted, however, that processing of 
tho DJ8totia1 can influence the quality of the MR image 
substmJtia11Y. 

Nitinol Stent Designs 

ID the fo'.qowing, we will try to list and descn'be tho self,. 

axpanding Nitinol stems cmrently being marketed-or in 
evaluation (IBble 2). Designs included in this.survey have 
been~ in brochures and com_pany websites. 
Lib othem, this review fs clearly not complete and may 
describe 8tenlB that are not yet, no longer. or not world
wide available. 

'Wire-baled Stem Designs 

The evohltiml ofN'dinol stent designs is clearly linked to 
tho devolopmeni of the material itse1£ Barty on, N'rtiliol 
was onl)"availablo ·m wire fimn. Qmsequcntly, eady 
N'Jtinol steD.tB wero wire coils,~ to J?otter s experi
mental devico. 'Ibday. coil stents made ftOm roUDd or flat 
N'llinot •are~ ~le. They me mainly used1br 
non-W.cular applications (e.g. Bndocare s Horimn. Stem 
for tho Jelief of bladder outlot obstruction). with tho 
· cx.Ceptum of tho .IntraCoil Stent (Jntratherapeutics, Fag. 
' 10), whieh is indicated for tho treatment of patients with. 
superficial &moral anmy and popliteal artery lesioD8. One . 
advantage of simple wir8·coila fs their rotrieVabiliiy iii 
certain applicatioD&. As described eailier, Nitinol looses its 
atiffiiesa when cooled. Tho BndoCaro Horizon or the D&E 
Memolratb prosta1ic stOnis can bo retrieved &om tho 
prostate by~ 1ho dovico with cold solution. Tho 
stems bocomo soft·au.4 pliablo and can be retrieved with a 
graspina ~ (Fq. 11) • 

Fig. 10 Intracoi1 stent (Intralberapeutics) 

Other early wire based stent cfesians are the Cragg Stent 
(MiDTu:, Pig. 12), a sinusoidal coil with peak-to-valley 
suture COD.Deetions for vascular and DOD-vascular applica-

(Microvasivo, BSC). Newer designs are the ZA. biliary · 
Stent (COok, Fig. 13), a modified knitted design. and the 
braided Expander Stent (Medicmp). The Boston Scientific 
Symphony Stent is a wiie formed design with struts 
welded to fmm he:xagcmal cells. While wire based st.ents 
generally are very flexinle, the Symphony Stent is quite 
rigid (Fig.14). 

Fig. U: Deploy.mentandroaeaval (farrigbt) oftbo 
Horizon Sbmt (EncloCaro) 

Fjg. 12: Crau Stent 

Fag. 13: Cook ZA bitted 8tellt 

tions. and the knitted Ultratlex Esophageal Stent Fig. 14: Welded Symphony Stent (BSC) 

7 
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Companv Name Product Name Fabrication Method Comment. 
Bald Meimthmm Laser an tube r2S1 
Bmd MemDthenn-Fle:xx Laser alt tube 
Bmd Luminexx Laser mt tube Welded Ta markers 

• BBraun · VaSCQflex SE Laser c:ut tube 
Biotronik Ph11an Laser cut tubo SiCcoiated 
DSC Radius Laser c:ut tube 
DSC s Welded wire Sleeve Ptlr markers r291 
DSC U1traflex Kmtted wire 
BollDD Medical ~1f!I" Bnddedwiro 3 

• Canmus Canmu11 Laser cut .tube 31 
Cook ZA Knittedwirc Sleeve Au marka'8 3 

.CoOk Zi1ver Laser c:ut tube Coined Au markeis 
COrdis SMART Laser c:ut tube [331 
Contis SMAR.ToR. Laser. c:ut tube Coined Ta.markelS 
Cordis SMARTC'Autml Laser cut CUbo Coined Tamarkem 

• Cordi8 P:reciae Laser cut.tube . 
F.ndoCare Horizon Plat wire coil [3' 

&doTex NcxStcot Laserc:ut• .. 3 
- . 

tors Mermkath W'aeC4il 3 
FJaotStentMedic:al FlcxStent Braided wfze Au.coated. 3 
Guidant - .. - laser CUt·tubo ·3 

'lntm ~enm!!utics ImraCoil Wire coil 3 

• Imm - Proh: -Laser cut tube 
ID1ra . cs Protsz GPS Laser c:u.t tube Coined Ta markeis 
lD1m !lt!rlmlutics EndoCoil Flat \Yfre coil 
Intra lu!nlmutics - - -O~iJ-s:R Flat wire co ii 
Jomed Jostent So1fX Laser cut tube [4( 

Jotoc FlowStent Diamond Laser cut tube DLCcoated 41 

• Medieorn - - Braided wire 4 
MedtmnikA VB 'ATMaeSE laer mt tube 4 

Sinus Laser cot tube rA . SimJs..Aorta Laser cut tubo .. 
Sinus-Fleit Laser cut tube DLC coated I 1mt'I 

Sinus-TIPPS Laser mt tube- Pre-shaned 

• Sinus-REPO Laser cut tube DLC coated trmt'I 

Vascular Architects A<mire dual rail ladda' coil ePTFE covered 451· 

• Table 2: List of popular Nitinol self-expanding stents 

• 
8 

• 
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.Sheet-baSed Stent Designs 

A~ disadvantage of braided or knitted wire-based 
stents is the crossing of tho filamonts This increases the 
wall .thickness of the stem and tho deliverY profile. 
Moreover, there are concerns abollt :fretting ccmosion or 
the wear of the Nitinol at 1h~ c:;ross.-over points. When 
Nitinol sheet became available, Angiomed (B8nt) devel-. 
oped tho fimt ~ N'ltiuol stent by cuuing a pattern 
ftom. ab.eet. roiling ·it up mid welding at specific strut 
locations (Fi,g.lS). 
All iilteresting ~t basod Nitinol stcnt is the experimental 
ratchetiDa EndoT ex shmt, .similar to the design suggested 
by Sigwart (Pig. 16) [46). It is ch8inicany otChed from thin 
N"lti:nol shat to prodDco a aeries of wind.Ows and a loekiog 
feature at ooo edge. It is rolled up to a· small diameter roll 
and placed onto a PTCA balloon. Tho aisem.bly ia then 
placed in,to the~ and the diam.etar of the 8tebt is 
·adjlmed by Jnfla1iDg die balloon. ·As the balloon rgpands. 
the stat uncoils to. the deaJred diametm' to proJ> oJ)en the 
vessoL 'Iho 81ent is locked into place by unique taba that 
slldo into 1ho stent ~ 1ipon baloon deflation. 1bie 
deaisn provide& 8 wido llDIO of diametet8 to oustom :fit for 
each tmatmeat. :rt combines balloon apandab.ility wilh the· 
superelasticity ai\er deployment. However. it has smae of 
the perceived dfsadvmdaps of.tho knitted wim Shmts with 
~ Cl'OS.fHeCtion and poteotial &etting ciosHve.r 

~ 
' 11:1.: ... , . 

Fig. lS: Sheet-baaed Memotherm Stent wi1h 
lap wolded stn1'8 

Fig. 16 Concept ofa sizable supm:elastic stent [44] 

over-

.9 

Vucular Architect s aSpire stent uses a dual-rail ladder 
type frame that is also etched from Nitinol sheet and 
covered with ePF:r.FE.. lt is helically coiled onto a delivery 
system that allows deployment with a vmiablo pitch to 
keep vessel sidebranehes open. 

In tho mid 1990s, Nitinol SCQm1ess tubing appearCd iD. the 
market in production quantities. Wuh it came laser Cutting 
of tubuh!rNitinol components. 'Ibday, by m most self:. . 
expandiDg Nitinol stents are jmxtoced by laser cutting of 
Nidnol tubing. EarlY examples me thoAngi.omed (Bard) 
MemOtberm and the Scimecl'Radius stmltB..1he 
Memothcrm Wlf a rigid, .clo.seckcll desiguwith a dia
iwmd shaped p8uml similar to 1ho original Palmaz balloon 
a:pandablo stem. The R.acliUs, on the other band, is a · 
flexible open-cell de8isn with sequemia1 rings and periOdic 
poak-to-peak non-:tlu bridges. Mo:st ~cutN'dinol 
simils employ variatio.aa and/ur co.mbinaticma of fi1ese 
basic desip:featorea (FiJ. 17, Fig. 18). 'Ihem are N'rtinol 
S1mll8 in tho market 1hat aro coated with silicon embido 
(SjC) or diamond likeoarbcm (DLC). n is probably filir to 
state that these developmOrits are monnlriven by pmdoct 
~on than actual soicmti1ic considerations (47]. 

Fig. 17: Laser-ew: tubular Nitinol s&eDta, left: SMART 
Stent (Ccmfis), right Memotllenn SUmt (Bard) 

FJg. 18: Laser-cut tubular Nitinol stel1l8, top: Joshmt SelfX 
Stent (Jomed), bottOm: Dyualink Stent (Guidant) 
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Radiopacity Enhancements 

Theoretical calculations as well as experimental studies 
show that the mdiopacity of N'rtinol is similar to that of 
stainless steel for equivalent dimensions. However, as the 
stent profiles continue to.shrink to accommodate smaller 
delivmy systemS, the cross section decreases with a 
concomi1aDt dee:rease in.x-ray viml>ility. Thmefore, to 
impr<J\'O tbe flu9roscopic visiDility of the Nitinol steDt8, 
1114iopaque mmkem am o~ attached or integrated into 
tho design of tho st&mt. Tho Opdnied Sinus 8teDt family. for 
example, features a set of tab mm.tcm at a.e stent ends that 
arc integral parts ofthestent cut out of the-tubing (Fig. 
19), The advamap of this~~ ia that tbaro .~DO . 

compatibility :isslies, as no di!llU!Dilar metals are mvolved. 
On tho other band, it allows only moderate vial'bility 
~ Tantalum 1JUUb.n are riveted or coined into 
eyelet-sbaped tabs at tho ends of tbo Cordis Smarter and 
SmartC.ontml stoiltS (Fjg.20). As montionod eadier, 
Tantalum mid Nitinol are close together in tho galvaaic 
series of~ i.o. ~ Coilosion-is not a pioblcm. 
1be Cook Zilver atmit is Of similar desip, butusea gold 
lilarkms Instead of'Dmtahnn It is assumed that the emire 
stent fs ~ witll a dlln polymer layer to protect it form 
gaivanio conosion. 

. . . e Fig. 20 Coined TaJ:ttalum m~ of the SMARTeR stcnt 
(Cordia) . 

10 

• 

1\uitalum tabs are welded to the ends of the Bard 
Luminexx stencs (Fig. 21). B~ of the large mass of 
these 1abs,·tha X-my visibility of this stent is very good. 

. There are concerns, howev~ tbat ~in~ layeni 
can be created during welding ofNitinol and 'Dmtalum. 

Fis- 21 . Welded Taiitatum iDarkels of Cho I,mninmr Stent 
(Bard) 

~ 

Pig. 22 Platinum-Iricliu.m sleeve .madmr of tho Symphony · 
a.tent~ $CiCDti1ic) . 

Platinum-Iridium sleeves are Used as~ for the wiro
baseclBSC sfmpbony stem (Fis. 22) whilo the.Cook ZA . 
knitted stem uses Gold sleeves. AB mentioned above 
compatibility issUea have to be ccmsidemi When usins 
these materJa1 combfnatlons. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

Mr. Mark Spreeman 
Senior Regulatory Affairs Manager 
Medtronic Vascular 
3576 Unocal Place 
Santa Rosa, CA 95403 

Re: P070027 

APR 1 5 2008 

Talent™ Abdominal Stent Graft System 

~ 
Public Health Service J-

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville MD 20850 

e Filed: October 18, 2007 

• 

• 

• 

• 

• 

• 

Amended: November 20, 2007 and February 6, and March 24, 2008 
Procode: MIH 

Dear Mr. Spreeman: 

The Center for Devices and Radiological Health (CDRH) of the Food and Drug Administration 
(FDA) has completed its review of your premarket approval application (PMA) for the Talent™ 
Abdominal Stent Graft System. This device. is indicated for the endovascular treatment of 
abdominal aortic aneurysms with or without iliac involvement having: 

• Iliac/femoral access vessel morphology that is compatible with vascular access 
techniques, devices, and/or accessories; 

• A proximal aortic neck length of~ 1 Omm; 
• Proximal aortic neck angulation ~ 60°; 
• Distal iliac artery fixation length of~ l Smm; 
• An aortic neck diameter of l 8-32mm and iliac artery diameters of 8-22mrn; and 
• Vessel morphology suitable for endovascular repair. 

We are pleased to inform you that the PMA is approved. You may begin commercial 
distribution of the device in accordance with the conditions described below and in the · 
"Conditions of Approval" (enclosed). 

The sale, distribution, and use of this device are restricted to prescription use in accordance with 
21CFR801.109 within' the meaning of sec.tion 520(e) of the Federal Food, Drug, and Cosmetic 
Act (the act) under the authority of section 515(d)(l)(B)(ii) of the act. FDA has also determined 
that, to ensure the safe and effective use of the device, the device is further restricted within the 
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meaning of section 520(e) under the authority of section 51 S(d)(l)(B)(ii), (l) insofar as the 
labeling specify the requirements that apply to the training of practitioners who may use the 
device as approved in this order and (2) insofar as the sale, distribution, and use must not violate 
sections 502(q) and (r) of the act. 

In addition to the post-approval requirements outlined in the enclosure, you have agreed to the 
following conditions of approval: 

I. 

2. 

You have agreed to provide a clinical update to physician users at least annually. At a 
minimum, this update will include, for your pivotal study cohort and your post-approval 
study cohort, a summary of the number of patients for whom data are available, with the 
rates of aneurysm rupture, secondary endovascular procedures, conversion to surgical 
repair, aneurysm-related mortality, major adverse events, endoleak, aneurysm 
enlargement, prosthesis migration, and patency. Reports of losses of device integrity, 
reasons for conversion and causes of aneurysm-related death and rupture are to be 
described. A summary of any explant analysis findings are to be included. Additional 

·relevant information from commercial experience within and outside of the· us is also to 
be included. The clinical updates for physician users and the information supporting the 
updates must be provided in supplements to your PMA. 

In addition to the periodic report (often referred to as annual report) requirements outlined 
in the enclosure, you have agreed to provide the following data in a separate post
approval study report. You have agreed to perform a post-approval study for Talent™ 
Abdominal to evaluate the longer-term safety and effectiveness of the Talent™ 
Abdominal Stent Graft System through five years of implantation. The primary endpoint 
for this study is freedom from aneurysm-related mortality at 5 years. Aneurysm-related 
mortalit}' is defined as: · 

Death from rupture of the abdominal aortic aneurysm or from any procedure 
intended to treat the AAA. If a death occurred within 30 days of any procedure 
intended to treat the AAA, then it is presumed to be aneurysm related . 

This study is expeCted to include 260 patients, 166 endovascular patients from the 
original pivotal study cohort, as well as enrollment of an additional 94 patients at up to 30 
investigational sites. At 1 month, 12 months, and, at eacb annual visit, a contrast 
enhanced CT scan, abdominal x-ray and physical examination will be conducted. All 
data will be entered into a database, analyzed, and submitted in post-approval reports to 
the FDA, and a final report will be submitted after completion of the follow-up and 
analysis. This follow-up plan will allow an evaluation of aneurysm-related mortality, 
major adverse events, migration, patency, endoleaks, device integrity, aneurysm 
enlargement, aneurysm rupture, secondary endovascular procedures and conversion to 
open surgical repair over time . 
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3. 

Upon completion of this post-approval study, you must provide a supplement with 
revised fabeling that reflects the study findings . 

You have also agreed to perform an evaluation to better understand the overall outcomes 
in females and non-Caucasians undergoing endovascular aneurysm repair (EV AR) with 
the Talent Abdominal Stent Graft System. This evaluation will include a subset 
evaluation of the females and non-Caucasians enrolled in the post-approval study 
described in item 2 above, as well as a summary of the current literature research results 
of females and non-Caucasians having undergone EV AR. This evaluation is to include 
descriptive statistics to summarize literature-derived outcomes in patientS with the EV AR 
therapy, literature-derived Talent Abdominal Stent Graft-specific outcomes, and post
approval study outcomes in female and non-Caucasians populations. Findings of this 
evaluation must be provided with each regular post-approval study report update until the 
completion of the post-approval study described in item 2 above. 

Within 30 days of your receipt of this letter, you must submit a PMA_supplement that includes a 
complete protocol of your post-approval study. Your PMA supplement should be submitted in 
triplicate to the address below and reference the PMA number above to facilitate processing. 

Expiration dating for this device has been established and approved at 2 years. 

CDRH does not evaluate information related to contract liability warranties, however you should 
be aware that any such warranty statements must be truthful, accurate, and not misleading, and 
must be consistent with applicable Federal and State laws. 

CDRH will notify the public of its decision to approve your PMA by making available a 
summary of the safety and effectiveness data upon which the approval is based. The information 
can be found on the FDA CDRH Internet HomePage located at 
http://www.fda.gov/cdrh/pmapage.html. Written requests for this information can also be made 
to the Dockets Management Branch, (HFA-305), Food and Drug Administration, 5630 Fishers 
Lane, Rm. I 061, Rockville, MD 20852. The written request should include the PMA number or . . . 

docket number. Within 30 days from the date that this information is placed on the Internet, any 
interested person may seek review of this decision by requesting an opportunity for 
administrative .review, either through a hearing or review by an independent advisory committee, 
under section 515(g) of the Federal Food, Drug, and Cosmetic Act (the act). 

Failure to comply with any postapproval requirement constitutes a ground for withdrawal of 
approval of a PMA. Commercial distribution of a device that is not in compliance with these 
conditions is a violation of the act. 

You are reminded that, as soon as possible and before commercial distribution of your device, 
you must submit an amendment to this PMA submission with copies of all approved labeling in 
final printed form. The labeling will not routinely be reviewed by FDA staff when PMA 
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applicants include with their submission of the final printed labeling a cover letter f?tating that the 
final printed labeling is identical to the labeling approved in draft form. If the final printed 
labeling is.not identical, any changes fr<:>m the final draft labeling should be highlighted and 
explained in the amendment. 

All required documents should be submitted in triplicate, unless otherwise specified, to the 
address below and should reference the above PMA number to facilitate processing . 

PMA Document Mail Center (HFZ-401) 
Center for Devices and Radiological Health 
Food and Drug Administration 
9200 Corporate Blvd . 
Rockville, Maryland 20850 

If you have any questions concerning this approval order, please contact Dorothy Abel at 
(240) 276-4169 .. 

Enclosure 

Sincer · 
f 

i. "-./ ~ ---Jfl D.. uckennan, M.D. 
Director~ 
Division · f Cardiovascular Devices 
Office o Device Evaluation 
Center for Devices and 
Radiological Health 
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Last Modified: 10-18-06 

CONDITIONS OF APPROVAL 

PREMARKET APPROVAL APPLICATION (PMA) SUPPLEMENT. Before making any 
change affecting the safety or effectiveness of the device, submit a PMA supplement for review 
and approval by FDA unless the change is of a type for which a "Special PMA 
Supplement-Changes Being Effected" is pennitted under 21 CFR 814.39(d) or an alternate 
submission is permitted in acc_ordance with 21 CFR 814.39(e) or (f). A PMA supplement or 
alternate submission shall comply with applicable requirements under 21 CFR 814.39 of the final 
rule for Premarke.t Approval of Medical Devices. 

All situations that require a PMA supplement cannot be briefly summarized; therefore, please 
consult the PMA regulation for further guidance. The guidance provided below is only for 
several key instances. 

A PMA supplement must be submitted when unanticipated adverse effects, increases in the 
incidence of anticipated adverse effects, or device failures necessitate a labeling, manufacturing, 
or device modification . 

A PMA supplement must be submitted if the device is to be modified and the modified device 
should be subjected to animal or laboratory or clinical testing designed to detenniile if the 
modified device remains safe and effective . 

A "Special PMA Suoolement - Changes Being Effected" is limited to the labeling, quality control 
and manufacturing process changes specified under 21 CFR 814.39(d)(2). It allows for the 
addition of, but not the replacement of previously approved, quality control specifications and 
test methods. These changes may be implemented before FDA approval upon acknowledgment 
by FDA that the submission is being processed as a "Special PMA Supplement - Changes Being 
Effected.'·' This procedure is not applicable to changes in device design, composition, 
specifications, circuitry, software or energy source. 

Alternate submissions permitted under 21 CFR 814.39(e) apply to changes that otherwise require 
approval of a PMA supplement before implementation of the change and include the use of a 
30-day PMA supplement or annual postapproval report (see below). FDA must have previously 
indicated in an advisory opinion to the affected industry or in correspondence with the applicant 
that the alternate submission is permitted for the change. Before such can occur, FDA and the 
PMA applicant(s) involved must agree upon any needed testing protocol, test results, reporting 
format, information to be reported, and the alternate submission to be used . 

Alternate submissions permitted under 21 CFR 814.39(f) for manufacturing process changes 
include the use of a 30-day Notice. The manufacturer may distribute the device 30 days after the 
date on which the FDA receives the 30-day Notice, unless the FDA notifies the applicant within 
30 days from receipt of the_ notice that the notice is ·not adequate . 

page I 
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POSTAPPROV AL REPORTS. Continued approval of this PMA is contingent upon the 
submission of postapproval reports required under 21 CFR 814.84 at intervals of 1 year from the 
date of approval of the original PMA. Postapproval reports for supplements approved under the 
original PMA, if applicable, are to be included in the next and subsequent annual reports for the 
original PMA unless specified otherwi.se in the approval order for the PMA supplement. Two 
copies identified as "Annual Report" and b~aring the applicable PMA reference number are to be 
submitted to the PMA Document Mail Center (HFZ-401 ), Center for Devices and Radiological 
Health, Food and Drug Administration, 9200 Corporate Blvd., Rockville, Maryland 20850. The 
postapproval report shall indicate the beginning and ending date of the period covered by the 
report and shall include the following information required by 21 CFR 814.84: 

1. Identification of changes described in 21 CFR 814.39(a) and changes required to be 
reported to FDA under 21 CFR 8 l 4.39(b ). 

2 . Bibliography and summary of the following information not previously submitted 
as part of the PMA and that is known to or reasonably should be known to the 
applicant: 

a. unpublished reports of data from any clinical investigations or nonclinical 
laboratory studies involving the device or related devices ("related" devices 
include devices whfoh are the same or substantially similar to the applicant's 
deviCe); and 

b. reports in the scientific literature concerning the device . 

If, after reviewing the bibliography and summary, FDA concludes that agency review of one or 
more of the above reports is required, the applicant shall submit two copies of each identified 
report when so notified by FDA. 

ADVERSE REACTION AND DEVICE DEFECT REPORTING. As provided by 21 CFR 
814.82(a)(9), FDA has determined that in order to provide continued reasonable assurance of the 
safety and effectiveness of the device, the applicant shall submit 3 copies of a written report 
identified, as applicable, as an "Adverse Reaction Reoort" or "Device Defect ROOort" to the PMA 
Document Mail Center (HFZ-401), Center for Devices and Radiological Health, Food and Drug 
Administration, 9200 Corporate Blvd., Rockville, Maryland 20850 within 10 days after the 
applicant receives or has knowledge of information concerning: 

I. A mix-up of the device or its labeling with another article . 

2. Any adverse reaction, side effect, injury, toxicity, or sensitivity reaction that is 
attributable to the device and: 

a. has not been addressed by the device's labeling; or 

b. has been addressed by the device's labeling but is occurring with unexpected 
severity or frequency. 

page2 

b 



COOK 
Exhibit 1002-0509

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

3. Any significant chemical, physical or other change or deterioration in the device, or any 
failure of the device to meet the specifications established in the approved PMA that 
could not cause or contribute to death or serious injury but are not correctable by 
adjustments or other maintenance procedures described in the approved labeling. The 
report shall include a discussion of the applicant's assessment of the change, 

· deterioration or failure and any.proposed or implemented corrective action by the 
applicant. When such events are correctable by adjustments or other maintenance 
procedures described in the approved labeling, all such events known to the applicant 
shall be included in the Annual Report described under "Postapproval Reports" above 
unless specified otherwise in the conditions of approvaJ to this PMA. This postapproval 
report shall appropriately categorize these events and include the number of reported 
and otherwise known instances of each category during the reporting period. Additional 
information regarding the events discussed above shall be submitted by the applicant 
when determined by FDA to be necessary to provide continued reasonable assurance of 
the safety and effectiveness of the device for its intended use . 

REPORTING UNDER THE MEDICAL DEVICE REPORTING CMDR) REGULATION. 
The Medical Device Reporting (MDR) Regulation became effective on December 13, 1984. 
This regulation,was replaced by the reporting requirements of the Safe Medical Devices Act of 
1990 which became effective July 31, 1996 and requires that all manufacturers and impQrters of 
medical devices, in~luding in vitro diagnostic devices, report to the FDA whenever they receive 
or otherwise become aware of information, from any source, that reasonably suggests that a 
device marketed by the manufacturer or importer: 

. 1. May have caused or contributed to a death or serious injury; or 

2. Has malfunctioned and such device or similar device marketed by the 
manufacturer or importer would be likely to cause or contribute to a death or 
serious injury if the malfunction were to recur . 

The same events subject to reporting under the MDR Regulation may also be subject to the 
above "Adverse Reaction and Device Defect Reporting" requirements in the "Conditions of 
Approval" for this PMA. FDA has determined that such duplicative reporting is unnecessary. 
Whenever an event involving a device is subject to reporting under both the MDR Regulation 
and the "Conditions of Approval" for a PMA, the manufacturer shall submit the appropriate 
reports required by the MDR Regulation within the time frames as identified in 21 CFR 
803. lO(c) using FDA Form 3500A, i.e., 30 days after becoming aware of a reportable death, 

. serious injury, or malfunction as described in 21 CFR 803.50 and 21 CFR 803.52 and 5 days 
after becoming aware that a reportable MDR event requires remedial action to prevent an 
unreasonable risk of substantial harm to the public health. The manufacturer is responsible for 
submitting a baseline report on FDA Form 3417 for a device when the device model is first 
reported under 21 CFR 803.50. This baseline report is to include the PMA reference number. 
Any written report and its enve1ope is to be specificaIJy identified, e.g., "Manufacturer Report," 
"5-Day Report," "Baseline Report," etc . 

page 3 
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Any written report is to be submitted to: 

Food and Drug Administration 
Center for Devices and Radiological Health 
Medical Device Reporting 
PO Box 3002 
Rockville, Maryland 20847-3002 

Additional information on MDR is available at http://www.fda.gov/cdrh/devadvice/351.html 

page4 
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Office of Regulatory Policy 
Food and Drug Administration 

JUL 

10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

7 2008 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.wpto.gov 

The attached application for patent term extension of U.S. Patent No. 6,306, 141 was filed on 
June 11, 2008, under 35 U.S.C. § 156. 

The assistance of your Office is requested in confirming that the product identified in the 
application, T ALENTTM Abdominal Stent Graft System, has been subject to a regulatory review 
period within the meaning of 35 U.S.C. § 156(g) before its first commercial marketing or use and 
that the application for patent term extension was filed within the sixty-day period beginning on 
the date the product was approved. Since a determination has not been made whether the patent 
in question claims a product which has been subject to the Federal Food, Drug and Cosmetic Act, 
or a method of manufacturing or use of such a product, this communication is NOT to be 
considered as notice which may be made in the future pursuant to 35 U.S.C. § 156(d)(2)(A). 

Our review of the application to date indicates that the subject patent would be eligible for 
extension of the patent term under 35 U.S.C. § 156. 

Inquiries regarding this communication should be directed to Raul Tamayo at (571) 272-7728 
(telephone) or (571) 273-7728 (facsimile). 

Mary C. Tfo 
Legal Advisor 
Office of Patent Legal Administration 
Office of the Deputy Commissioner 

for Patent Examination Policy 

cc: Michael J. Jaro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 
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DEPARTMENT OF HEALTH &. HUMAN SERVICES 

FEB-. 1 8 2009 . 

The Honorable Jon Dudas 

Food and Drug Administration 
Rockville MD 20857 

Re: Talent Abdominal Stent Graft System 
Docket No. FDA-2008-E-0568 

Under Secretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 

Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Director Dudas: 

This is in regard to the application for patent term extension for U.S. Patent No. 
6,306, 141 filed by Medtronic, Inc. under 35 U.S.C. § 156. The medical device claimed 
by the patent is Talent Abdominal Stent Graft System, which was assigned premarket 
approval (PMA) No. P070027. 

A review of the Food and Drug Administration's official records indicates that this 
product was subject to a regulatory review period before its commercial marketing or use, 
as required under 35 U.S.C. § l 56(a)(4). Our records also indicate that it represents the 
first permitted commercial marketing or use of the product, as defined under 35 U.S.C. ~. 
I 56(f)(l ). 

The PMA was approved on April 15, 2008, which makes the submission of the patent 
term extension application on June 11, 2008, timely within the meaning of 35 U.S.C. § 
156(d)(l). 

Should you conclude that the subject patent is eligible for patent term extension, please 
advise us accordingly. As required by 35 U.S.C. § 156(d)(2)(A)'.we will then-determine 
the applicable regulatory review period, publish the determination in the Federal 

' Register, and notify you of our determination. 

Please let me know if we can be of further assistance. 

Sincerely yours, 

~tldµ,J 
Jane A. Axelrad 
Associate Director for Policy 
Center for Drug Evaluation and Research 
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cc: Michael J. Jaro 
Medtronic, Inc .. 
Vice President and Chief Patent Counsel 
710 Medtronic Parkway MIS LC340 
Minneapolis, MN 55432 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MAR 2 5 2009 

Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

Dear Ms. Axelrad: 

Commissioner for Patents 
United States Patent and Trademal'X Office 

· P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uipto.gov 

Transmitted herewith is a copy of the application for patent term extension of U.S. Patent No. 
6,306,141. The application was filed on June 11, 2008, under 35 U.S.C. § 156. 

The patent claims a product that was subject to regulatory review under the Federal Food, Drug 
and Cosmetic Act. Subject to final review, the subject patent is considered to be eligible for 
patent term extension. Thus, a determination by your office of the applicable regulatory review 
period is necessary. Accordingly, notice and a copy of the application are provided pursuant to 
35 U.S.C. § l 56(d)(2)(A). 

Inquiries regarding this communication should be directed to Raul Tamayo at (571) 272-7728 
(telephone) or (571) 273-7728 (facsimile). 

'-h-~ Maf)lci'ii 
Legal Advisor 
Office of Patent Legal Administration 
Office of the Deputy Commissioner 

for Patent Examination Policy 

cc: Michael J. Jaro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 

RE: TALENT™ Abdominal Stent Graft System 
Docket No.: FDA-2008-E-0568 
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DEPARTMENT OF HEALTH&. HUMAN SERVICES 

Food and Drug Administration 
Rockville MD 20857 

A\IG 1 9 2009 
Re: Talent Abdominal Stent Graft System 

Docket No.: FDA-2008-E-0568 

The Honorable Jon Dudas 
Undersecretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 
Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Director Dudas: 

This is in regard to the application for patent term extension for U.S. Patent No. 6,306, 141, filed 
by Medtronic, Inc., under 35 U.S.C. section 156 et gm. We have reviewed the dates contained in 
the application and have determined the regulatory review period for Talent Abdominal Stent 
Graft System, the medical device claimed by the patent. 

The total length of the regulatory review period for Talent Abdominal Stent Graft System is 
4,024 days. Of this time, 3,843 days occurred during the testing phase and 181 days occurred 
during the approval phase. These periods of time were derived from the following dates: 

I. The date an exemption under section 520(g) of the Federal Food, Drug, and Cosmetic Act 
involving this device became effective: April 11, 1997. 

FDA has verified the applicant's claim that the date the investigational device exemption 
(IDE) required under section 520(g) of the Federal Food, Drug, and Cosmetic Act for 
human tests to begin became effective on April 11, 1997. 

2. The date the application was initially submitted with respect to the device under section 
515 of the Federal Food, Drug, and Cosmetic Act: October 18, 2007. 

FDA has verified the applicant's claim that the premarket approval application (PMA) for 
Talent Abdominal Stent Graft System (PMA P070027) was initially submitted on 
October 18, 2007. 

3. The date the application was approved: April 15, 2008. 

FDA has verified the applicant's claim that PMA P070027 was approved on April .15, 
2008. 
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This determination of the regulatory review period by FDA does not take into account the 
effective date of the patent, nor does it exclude one-half of the te~ting phase as required by 35 
U.S.C. section I 56(c)(2). 

Please let me know if we can be of further assistance. 

cc: Michael J. Jaro 
Medtronic, Inc. 
Vice President and Chief Patent Counsel 
710 Medtronic Parkway M/S LC340 
Minneapolis, MN 55432 

Sincerely yours, 

Cira~ 
Associate Dir~ctor for Policy 
Center for Drug Evaluation and Research 
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2. The date the application was 
initially submitted with respect to the 
human drug product under section 
505(b) of the act: November 17, 2005. 
FDA has verified the applicant's claim 
that the new drug application (NDA) 
21-911 for BANZEL was initially 
submitted on November 17, 2005. 

3. The date the application was 
approved: November 14, 2008. FDA has 
verified the applicant's claim that NDA 
21-911 was approved on November 14, 
2008. 

This determination of the regulatory 
review period establishes the maximum 
potential length of a patent extension. 
However, the U.S. Patent and 
Trademark Office applies several 
statutory limitations in its calculations 
of the actual period for patent extension. 
In its application for patent extension, 
this applicant seeks 819 days of patent 
term extension. 

Anyone with knowledge that any of 
the dates as published are incorrect may 
submit to the Division of Dockets 
Management (see ADDRESSES) written or 
electronic comments and ask for a 
redetermination by November 3, 2009. 
Furthermore, any interested person may 
petition FDA for a determination 
regarding whether the applicant for 
extension acted with due diligence 
during the regulatory review period by 
March 3, 2010. To meet its burden, the 
petition must contain sufficient facts to 
merit an FDA investigation. (See H. 
Rept. 857, part 1, 98th Cong., 2d sess., 
pp. 41-42, 1984.) Petitions should be in 
the format specified in 21 CFR 10.30. 

Comments and petitions should be 
submitted to the Division of Dockets 
Management. Three copies of, any 
mailed information are to be submitted, 
except that individuals may submit one 
copy. Comments are to be identified 
with the docket number found in 
brackets in the heading of this 
document. Comments and petitions may 
be seen in the Division of Dockets 
Management between 9 a.m. and 4 p.m., 
Monday through Friday. 

Dated: June 23, 2009. 

Jane A. Axelrad, 

Associate Director for Policy, Center for Drug 
Evaluation and Research. 
[FR Doc. E9-21428 Filed 9-3-09; 8:45 am) 

BILLING CODE 4160-01-S 

DEPARTMENT OF HEAL TH AND 
HUMAN SERVICES 

Food and Drug Administration 

[Docket No. FDA-2008-E--0568] 

Determination of Regulatory Review 
Period for Purposes of Patent 
Extension; TALENT ABDOMINAL 
STENT GRAFT SYSTEM 

AGENCY: Food and Drug Administration, 
HHS. 
ACTION: Notice. 

SUMMARY: The Food and Drug 
Administration (FDA) has determined 
the regulatory review period for 
TALENT ABDOMINAL STENT GRAFT 
SYSTEM and is publishing this notice 
of that determination as required by 
law. FDA has made the determination 
because of the submission of an 
application to the Director of Patents 
and Trademarks, Department of 
Commerce, for the extension of a patent 
which claims that medical device. 
ADDRESSES: Submit written comments 
and petitions to the Division of Dockets 
Management (HFA-305), Food and Drug 
Administration, 5630 Fishers Lane, rm. 
1061, Rockville, MD 20852. Submit 
electronic comments to http:// 
www.regulations.gov. 
FOR FURTHER INFORMATION CONTACT: 

Beverly Friedman, Office of Regulatory 
Policy, Food and Drug Administration, 
10903 New Hampshire Ave., Bldg. 51, 
rm. 6222, Silver Spring, MD 20993-
0002, 301-796-3602. 
SUPPLEMENTARY INFORMATION: The Drug 
Price Competition and Patent Term 
Restoration Act of 1984 (Public Law 98-
417) and the Generic Animal Drug and 
Patent Term Restoration Act (Public 
Law 100-670) generally provide that a 
patent may be extended for a period of 
up to 5 years so long as the patented 
item (human drug product, animal drug 
product, medical device, food additive, 
or color additive) was subject to 
regulatory review by FDA before the 
item was marketed. Under these acts, a 
product's regulatory review period 
forms the basis for determining the 
amount of extension an applicant may 
receive. 

A regulatory review period consists of 
two periods of time: A testing phase and 
an approval phase. For medical devices, 
the testing phase begins with a clinical 
investigation of the device and ruq.s 
until the approval phase begins. The 
approval phase starts with the initial 
submission of an application to market 
the device and contin1,.1es until 
permission to market the device is 
granted. Although only a portion of a 

regulatory review period may count 
toward the actual amount of extension 
that the Director of Patents and 
Trademarks may award (half the testing 
phase must be subtracted as well as any 
time that may have occurred before the 
patent was issued). FDA's determination 
of the length of a regulatory review 
period for a medical device will include 
all of the testing phase and approval 
phase as specified in 35 U.S.C. 
156(g)(3)(B). 

FDA recently approved for marketing 
the medical device, TALENT 
ABDOMINAL STENT GRAFT SYSTEM. 
The TALENT ABDOMINAL STENT 
GRAFT SYSTEM is indicated for the 
endovascular treatment of abdominal 
aortic aneurysms with or without iliac 
involvement having: Iliac/femoral 
access vessel morphology that is 
compatible with vascular access 
techniques, devices, and/or accessories; 
a proximal aortic neck length of~ 10 
millimeters (mm); proximal aortic neck 
angulation ~ 60° distal iliac artery 
fixation length of~ 15 mm; an aortic 
neck diameter of 18 to 32 mm and iliac 
artery diameters of 8 to 2 2 mm; and 
vessel morphology suitable. for 
endovascular repair. Subsequent to this 
approval, the Patent and Trademark 
Office received a patent term restoration 
application for TALENT ABDOMINAL 
STENT GRAFT SYSTEM (U.S. Patent 
No. 6,306,141) from Medtronic, Inc., 
and the Patent and Trademark Office 
requested FDA's assistance in 
determining this patent's eligibility for 
patent term restoration. In a letter dated 
February 18, 2009, FDA advised the 
Patent and Trademark Office that this 
medical device had undergone a 
regulatory review period and that the 
approval of TALENT ABDOMINAL 
STENT GRAFT SYSTEM represented 
the first permitted commercial 
marketing or use of the product. 
Thereafter, the Patent and Trademark 
Office requested that FDA determine the 
product's regulatory review period. 

FDA has determined that the 
applicable regulatory review period for 
TALENT ABDOMINAL STENT GRAFT 
SYSTEM is 4,024 days. Of this time, 
3,843 days occurred during the testing 
phase of the regulatory review period, 
while 181 days occurred during the 
approval phase. These periods of time 
were derived from the following dates: 

1. The date an exemption under 
section 520(g) of the Federal Food, Drug, 
and Cosmetic Act (the act) (21 U.S.C. 
360j{g)) involving this device became 
effective: April 11, 1997. FDA has 
verified the applicant's claim that the 
date the investigational device 
exemption (IDE) required under section 
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520(g) of the act for human tests to begin 
became effective April 11, 1997. 

2. The date an application was 
initially submitted with respect to the 
device under section 515 of the act (21 
U.S.C. 360e): October 18, 2007. FDA has 
verified the applicant's claim that the 
premarket approval application (PMA) 
for TALENT ABDOMINAL STENT 
GRAFT SYSTEM (PMA P070027) was 
initially submitted October 18, 2007. 

3. The date the application was 
approved: April 15, 2008. FDA has 
verified the applicant's claim that PMA 
P070027 was approved on April 15, 
2008. 

This determination of the regulatory 
review period establishes the maximum 
potential length of a patent extension. 
However, the U.S. Patent and 
Trademark Office applies several 
statutory limitations in its calculations 
of the actual period for patent extension. 
In its application for patent extension, 
this applicant seeks 1,183 days of patent 
term extension. 

Anyone with knowledge that any of 
the dates as published are incorrect may 
submit to the Division of Dockets 
Management (see ADDRESSES) written or 
electronic comments and ask for a 
redetermination by November 3, 2009. 
Furthermore, any interested person may 
petition FDA for a determination 
regarding whether the applicant for 
extension acted with due diligence 
during the regulatory review period by 
March 3, 2010. To meet its burden, the 
petition must contain sufficient facts to 
merit an FDA investigation. (See H. 
Rept. 857, part 1, 98th Cong., 2d sess., 
pp. 41-42, 1984.) Petitions should be in 
the format specified in 21 CFR 10.30. 

Comments and petitions should be 
submitted to the Division of Dockets 
Management. Three copies of any 
mailed information are to be submitted, 
except that individuals may submit one 
copy. Comments are to be identified 
with the docket number found in 
brackets in the heading of this 
document. 

Comments and petitions may be seen 
in the Division of Dockets Management 
between 9 a.m. and 4 p.m .. Monday 
through Friday. 

Dated: June 8, 2009. 

Jane A. Axelrad, 

Associate Director for Policy, Center for Drug 
Evaluation and Research. 
[FR Doc. E9-21424 Filed 9-3--09; 8:45 am] 
BILLING CODE 4160-01-S 

DEPARTMENT OF HEAL TH AND 
HUMAN SERVICES 

National Institutes of Health 

Government-Owned Inventions; 
Availability for Licensing 

AGENCY: National Institutes of Health, 
Public Health Service, HHS. 
ACTION: Notice. 

SUMMARY: The inventions listed below 
are owned by an agency of the U.S. 
Government and are available for 
licensing in the U.S. in accordance with 
35 U.S.C. 207 to achieve expeditious 
commercialization of results of 
federally-funded research and 
development. Foreign patent 
applications are filed on selected 
inventions to extend market coverage 
for companies and may also be available 
for licensing. 
ADDRESSES: Licensing information and 
copies of the U.S. patent applications 
listed below may be obtained by writing 
to the indicated licensing contact at the 
Office of Technology Transfer, National 
Institutes of Health, 6011 Executive 
Boulevard, Suite 325, Rockville, 
Maryland 20852-3804; telephone: 301/ 
496-7057; fax: 301/402-0220. A signed 
Confidential Disclosure Agreement will 
be required to receive copies of the 
patent applications. 

Antigenic Chimeric Tick-Borne 
Encephalitis Virus/Dengue Virus Type 4 
Recombinant Viruses 

Description of Technology: The tick
borne encephalitis virus (TBEV) 
complex is a group of viruses that can 
cause severe neutrotropic disease and 
up to thirty percent (30%) mortality. 
While these viruses can be found in 
many parts of the world, the largest 
impact of the disease occurs in Europe 
and Russia, where approximately 
fourteen thousand (14,000) hospitalized 
TBEV cases occur annually. TBEV is in 
the family Flaviviridae, genus flavivirus 
and is composed of a positive-sense 
single stranded RNA genome that 
contains 5' and 3' non-coding regions 
and a single open reading frame 
encoding ten (10) proteins. At present, 
a vaccine or FDA approved antiviral 
therapy is not available. 

The inventors have previously 
developed a WNV /Dengue4Delta30 
antigenic chimeric virus as a live 
attenuated virus vaccine candidate that 
contains the WNV premembrane and 
envelope (prM and E) proteins on a 
dengue virus type 4 (DEN4) genetic 
background with a thirty nucleotide 
deletion (Delta30) in the DEN4 3'-UTR. 
Using a similar strategy, the inventors 

have generated an antigenic chimeric 
virus, TBEV/DEN4Delta30. This 
chimeric virus also contains attenuating 
mutations within the E and 
nonstructural NS5 proteins. Preclinical 
testing results with the derived virus 
indicate that chimerization of TBEV 
with DEN4Delta30 and introduction of 
the attenuating mutations decreased 
neuroinvasiveness and neurovirulence 
in mice. The TBEV/DEN4delta30 
vaccine candidate was safe, 
immunogenic, and provided protection 
in monkeys against challenge with TBE 
viruses. 

This application claims live 
attenuated chimeric TBEV/DEN4Delta30 
vaccine compositions. Also claimed are 
methods of treating or preventing TBEV 
infection in a mammalian host, methods 
of producing a subunit vaccine 
composition, isolated polynucleotides 
comprising a nucleotide sequence 
encoding a TBEV immunogen, methods 
for detecting TBEV infection in a 
biological sample and infectious 
chimeric TBEV. 

Applications: Development of Tick
Borne Encephalitis Virus vaccines, 
therapeutics and diagnostics. 

Advantages: Live attenuated chimeric 
vaccine, known regulatory pathway, 
potential for lasting immunity with 
fewer doses. 

Development Status: Vaccine 
candidates have been synthesized and 
preclinical studies have been 
performed. 

Inventors: Alexander G. Pletnev, 
Amber R. Engel, Brian R. Murphy 
(NIAID). 

Patent Status: U.S. Provisional 
Application No. 61/181,982 filed 28 
May 2009 (HHS Reference No. E-078-
2009/0-US-01). 

Licensing Status: Available for 
licensing. 

Licensing Contact: Peter A. Soukas, 
J.D.; 301-435-4646; 
soukasp@mail.nih.gov. 

Collaborative Research Opportunity: 
The NIAID is seeking statements of 
capability or interest from parties 
interested in collaborative research in 
preclinical study of the long-term 
immunity induced by the TBEV/DEN4 
vaccine candidate against highly 
virulent TBE viruses and in the clinical 
trials of this vaccine in humans. Please 
contact Michael Piziali, NIAID Office of 
Technology Development, at 301-496-
2644 for more information. 

Monoclonal Antibodies That React 
With the Capsule of Bacillus 
anthracis 

Description of Technology: Bacillus 
anthracis is the causative agent of 
anthrax and is surrounded by a 
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~ .. ,,,~:::z.}\....... MAY 1 4 2010 

Public Health Service 

Food and Drug Administration 

Rockville, MD 20857 

Re: Talent Abdominal Stent Graft System 
Docket No. FDA-2008-E-0568 

The Honorable David J. Kappes 
Under Secretary of Commerce for Intellectual Property 
Director of the United States Patent and Trademark Office 
Mail Stop Hatch-Waxman PTE 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Director Kappes: 

This is in regard to the patent term extension application for U.S. Patent No. 6,306,141 filed by 
Medtronic, Inc. under 35 U.S.C. § 156. The patent claims Talent Abdominal Stent Graft System, 
premarket approval application (PMA) P070027. 

In the September 4, 2009, issue of the Federal Register (74 Fed. Reg. 45865), the Food and Drug 
Administration published its determination of this product's regulatory review period, as required 
under 35 U.S.C. § 156(d)(2)(A). The notice provided that on or before March 3, 2010, 180 days 
after the publication of the determination, any interested person could file a petition with FDA 
under 35 U.S.C. § 156(d)(2)(B)(i) for a determination of whether the patent term extension 
applicant acted with due diligence during the regulatory review period. 

The 180-day period for filing a due diligence petition pursuant to this notice has expired and 
FDA has received no such petition. Therefore, FDA considers the regulatory review period 
determination to be final. 

Please let me know if we can provide further assistance. 

cc: Michael J. Jaro 
Medtronic, Inc. 

Sincerely yours, 

~a. 
Jane A. Axelrad 
Associate Director for Policy 
Center for Drug Evaluation and Research 

Vice President and Chief Patent Counsel 
710 Medtronic Parkway MIS LC340 
Minneapolis, MN 55432 
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UNITED ST ATES PA TENT AND TRADEMARK OFFICE 

Michael J. J aro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 

MAR 2 3 2011 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

In Re: Patent Term Extension 
Application for 
U.S. Patent No. 6,306,141 

NOTICE OF FINAL DETERMINATION 

A determination has been made that U.S. Patent No. 6,306,141, claims of which cover the 
medical device TALENT® Abdominal Stent Graft System, is eligible for patent term extension 
under 35 U.S.C. § 156. The period of extension has been determined to be 1,270 days. 

A single request for reconsideration of this final determination as to the length of extension of the 
term of the patent may be made if filed within one month of the date of this notice. Extensions 
of time under 37 CFR § l.136(a) are not applicable to this time period. In the absence of a 
request for reconsideration, the Director will issue a certificate of extension, under seal, for a 
period of 1,270 days. 

The period of extension, if calculated using the Food and Drug Administration determination of 
the length of the regulatory review period published in the Federal Register of September 4, 2009 
(74 Fed. Reg. 45865), would be 1,274 days. Under 35 U.S.C. § 156(c): 

Period of Extension RRP - PGRRP - DD - Yi (TP - PGTP)1 

4,024 days - 1,657 - 0 - Yi (3,843 - 1,657 days) 
1,274 days (3.5 years) · 

Since the regulatory review period began April 11, 1997, before the patent issued 
(October 23, 2001), only that portion of the regulatory review period occurring after the date the 
patent issued has been considered in the above determination of the length of the extension period 
35 U.S.C. § 156(c). (From April 11, 1997, to and including October 23, 2001, is 1,657 days; this 
period is subtracted from the number of days occurring in the testing phase according to the FDA 
determination of the length of the regulatory review period.) No determination of a lack of due 
diligence under 35 U.S.C. § 156(c)(l) was made. 

1 Consistent with 35 U.S.C. § 156(c), "RRP;' is the total number of days in the regulatory 
review period, "PGRRP" is the number of days of the RRP which were on and before the date on 
which the patent issued, "DD" is the number of days of the RRP that the applicant did not act 
with due diligence, "TP" is the testing phase period described in paragraphs (1 )(B)(i), (2)(B)(i), 
(3)(B)(i), (4)(B)(i), and (5)(B)(i) of subsection (g) of35 U.S.C. § 156, and "PGTP" is the number 
of days of the TP which were on and before the date on which the patent issued, wherein half 
days are ignored for purposes of the subtraction of Y2 (TP - PGTP). 
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U.S. Patent No. 6,306,141 Page 2 

· However, the 14 year exception of 35 U.S.C. § 156(c)(3) operates to limit the term of the 
extension in the present situation, because it provides that the period remaining in the term of the 
patent measured from the date of approval of the approved product plus any patent term .· 
extension cannot exceed fourteen years. The period of extension calculated above, 1,274 days, 
would extend the patent from October 23, 2018, to April 19, 2022, which is beyond the 14-year 
limit (the approval date is April 15, 2008, thus the 14 year limit is April 15, 2022). The period of 
extension is thus limited to April 15, 2022, by operation of 35 U.S.C. § 156(c)(3). Accordingly, 
the period of extension is the number of days to extend the term of the patent from its original 
expiration date, October 23, 2018, to and including April 15, 2022, or 1,270 days. 

The limitations of 35 U.S.C. 156(g)(6) do not operate to further reduce the period of extension 
determined above. 

Upon issuance of the certificate of extension, the following inforination will be published in the 
Official Gazette: 

U.S. Patent No.: 

Granted: 

Original Expiration Date2
: 

Applicant: 

Owner of Record: 

6,306,141 

October 23, 2001 

October 23, 2018 

James E. Jervis 

Medtronic, Inc. 

Title: 

Product Trade Name: 

Medical Devices Incorporating SIM Alloy Elements 

TALENT® Abdominal Stent Graft System 

Term Extended: 1,270 days 

Expiration Date of Extension: April 15, 2022 

Any correspondence with respect to this matter should be addressed as follows: 

By mail: Mail Stop Hatch-Waxman PTE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450. 

By FAX: 

2Subject to the provisions of 35 U.S.C. § 41 (b ). 

(571) 273-7728 
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U.S. Patent No. 6,306,141 Page 3 

Telephone inquiries related to this determination should be directed to Raul Tamayo at (571) 
272-7728. 

Senior Legal Advisor 
Office of Patent Legal Administration 
Office of the Associate Commissioner 
for Patent Examination Policy 

cc: Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

RE: TALENT® Abdominal Stent 
Graft System 
Docket No.: FDA-2008-E-0568 
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UNITED ST ATES PATENT AND TRADEMARK OFFICE 

Michael J. Jaro 
Medtronic, Inc. 
710 Medtronic Parkway 
MIS LC340 
Minneapolis, MN 55432 

Dear Mr. Jaro: 

JUL 5 20JJ 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.9ov 

In Re: Patent Term Extension 
Application for 
U.S. Patent No. 6,306,141 

A certificate under 35 U.S.C. § 156 is enclosed extending the term of U.S. Patent No. 6,306,141 
for a period of 1,270 days. While a courtesy copy of this letter is being forwarded to the Food 
and Drug Administration (FDA), you should directly correspond with the FDA regarding any 
required changes to patent expiration dates. 

Inquiries regarding this communication should be directed to Raul Tamayo by telephone at 
(571) 272-7728, or by e-mail at raul.tamayo@uspto.gov. 

Mary C. Till 
Senior Legal Advisor 
Office of Patent Legal Administration 
Office of the Associate Commissioner 

for Patent Examination Policy 

cc: Office of Regulatory Policy 
Food and Drug Administration 
10903 New Hampshire Ave., Bldg. 51, Rm. 6222 
Silver Spring, MD 20993-0002 

Attention: Beverly Friedman 

RE: TALENT® Abdominal Stent 
Graft System 
FDA Docket No.: FDA-2008-E-0568 
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(12) 

(68) 

(45) 

(75) 

(73) 

(95) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

PATENT NO. 

ISSUED 

INVENTOR 

CERTIFICATE EXTENDING PATENT TERM 
UNDER 35 U.S.C. § 156 

6,306,141 

October 23, 2001 

James E. Jervis 

PATENT OWNER Medtronic, Inc. 

PRODUCT TALENT® Abdominal Stent Graft System 

This is to certify that an application under 35 U.S.C. § 156 has been filed in the United 

States Patent and Trademark Office, requesting extension of the term of U.S. Patent No. 

6,306,141 based upon the regulatory review of the product TALENT® Abdominal Stent 

Graft System by the Food and Drug Administration. Since it appears that the requirements 

of the law have been met, this certificate extends the term of the patent for the period of 

(94) 1,270 days 

from Oct~ber 23, 2018, the original expiration date of the patent, subject to the payment of 

maintenance fees as provided by law, with all rights pertaining thereto as provided by 

35 u.s.c. § 156(b). 

I have caused the seal of the United States Patent and 

Trademark Office to be affixed this 30th day of June 2011. 

David J. Kappos 
Under Secretary of Commerce for Intellectual Property and 

Director of the United States Patent and Trademark Office 
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ALSTON&BIRDuy 

Christopher B. Kelly 

One Atlantic Center 
1201 West Peachtree Street 

Atlanta, GA 30309·3424 

404-881 ·7000 
Fax: 404-253-8216 
www.alston.com 

Direct Dial: 404-881-4416 

May 7, 2013 

VIA UPS NEXT-DAY AIR DELIVERY 

Mail Stop PATENT BOARD 
Patent Trial and Appeal Board 
United States Patent and Trademark Office 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Re: Motion to Submit Exhibit for IPR2013-00269 

To Whom it May Concern: 

(!) f/483291 

Email: chris.kelly@alston.com 

Pursuant to the Motion to Submit Exhibit filed on May 6, 2013 by Petitioner 
Lombard Medical Technologies PLC ("Petitioner") in Inter Partes Review case number 
IPR2013-00269, please find enclosed three compact discs containing Lombard Exhibit 
1016, Lombard Exhibit 1017, and Lombard Exhibit 1026, respectively. 

In accordance with the PRPS guidelines, these exhibits were initially prepared for 
submission in MPEG-4 Part 14 format (.mp4), each having a file size less than 25 
megab:Ytes. The PRPS system was unable to accept these files and Petitioner's counsel 
was informed by the Patent Trial and Appeal Board (PT AB) that only earlier versions of 
the MPEG standard could by accepted by the PRPS system. Accordingly, the enclosed 
CDs contain the exhibits in the earlier .mpg format. 

As the .mpg format causes the size of the files to increase above the 25 megabyte 
limit of the PRPS system, Petitioner's counsel was asked by the PTAB to file the 
enclosed Motion to Submit Exhibit along with its Petition for Inter Partes Review of U.S. 
Patent No. 6,306, 141 and forward CDs containing the Exhibit files to the PT AB. 
Accordingly, the enclosed Motion was filed with the Petition on May 6, 2013 via the 
PRPS system, and the requested CDs containing Lombard Exhibits 1016, 1017, and 1026 
are now enclosed for consideration by the PT AB. 

Should the PT AB have any questions or concerns regarding this matter, they are 
encouraged to contact the undersigned Petitioner's counsel at ( 404) 881-4416. 

• Dallas • Los Angeles • New Triangle• Silicon Valley• Ventura County• Wasl1ingt<ln, 

~1 
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May 7, 2013 
Page 2 

Enclosure 

Sincerely, 

Christopher B. Kelly 
Reg. No. 62,573 
Backup Counsel for Petitioner 
ALSTON & BIRD LLP 

cc: Steven D. Hemminger, Reg. No. 30,755 
Lead Counsel for Petitioner 
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ARTIFACT SHEET 

Enter artifact number below. Artifact number is application number + 
artifact type code (see list below)+ sequential letter (A, B, C ... ). The first 
artifact folder for an artifact type receives the letter A, the second B, etc .. 
Examples: 59123456PA, 59123456PB, 59123456ZA, 59123456ZB 

08483291VA 
Indicate quantity of a single type of artifact received but not scanned. Create 
individual artifact folder/box and artifact number for each Artifact Type. 

D 

D 
D 
0 
D 
D 
D 

D 

CD(s) containing: 
D computer program listing 

Doc Code: Computer Artifact Type Code: P 

D 
pages of specification 
and/ or sequence listing 
and/ or table Artifact Type Code: S 
Doc Code: Artifact 

content unspecified or combined D 
Doc Code: Artifact Artifact Type Code: U 

Stapled Set(s) Color Documents or B/W Photographs 
Doc Code: Artifact Artifact Type Code: C 

Microfilm(s) 
Doc Code: Artifact Artifact Type Code: F 

Video tape(s) 
Doc Code: Artifact Artifact Type Code: V 

Model(s) 
Doc Code: Artifact Artifact Type Code: M 

Bound Document( s) 
Doc Code: Artifact Artifact Type Code: B 

Confidential Information Disclosure Statement or Other Documents 
marked Proprietary, Trade Secrets, Subject to Protective Order, 
Material Submitted under MPEP 724.02, etc. 

Doc Code: Artifact Artifact Type Code X 

Other, description: 
Doc Code: Artifact Artifact Type Code: Z 

March 8, 2004 
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PTO/AIA/123 (11-08) 
Approved for use through 11/30/2014. OMB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

CHANGE OF 
CORRESPONDENCE ADDRESS 

Patent 

Address to: 
Mail Stop Post Issue 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Issue Date 

Application Number 

Filing Date 

First Named Inventor 

Attorney Docket 
Number 

October 23,2001 

08/483,291 

June 7, 1995 

JERVIS, James E. 

G25108 

Please change the Correspondence Address for the above-identified patent to: 

0 The address associated with Customer Number: 

I 
28390 

OR 

D Firm or 
Individual Name 

Address 

City I State 

Country 

Telephone I Email 

I 

I ZIP 

This form cannot be used to change the data associated with a Customer Number. To change the data associated with an 
existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124). 

This form will not affect any "fee address" provided for the above-identified patent. To change a "fee address" use the "Fee 
Address Indication Form" (PTO/SB/47). 

I am the: 

~ Patentee. 

D If the Patentee was not the applicant for patent (37 CFR 1.42), then a Statement under 37 CFR 3.73(c) 
(Form PTO/AIA/96 or equivalent) is enclosed or was filed on . See 37 CFR 3.71. 

~ Attorney or agent of record. Registration Number 44,881 

D Patent practitioner acting in a representative capacity whose correspondence address is the correspondence 
address of record. Notice has been Qiven to the patentee or owner. ReQistration Number 44,881 

Signature /Theodore P. Lopez/ 

Typed or 
Printed Name Theodore P. Lopez 

Date May 16, 2013 I Telephone (707) 591-2839 

NOTE: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications. 
Submit multiple forms if more than one signature is required, see below*. 

D *Total of forms are submitted. 

ber. 

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Mail Stop Post Issue, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U .S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the US PTO becomes aware of a violation or potential 
violation of law or regulation. 
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PTO/SB/96 (07-09) 
Approved for use through 07/31/2012. OMB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

ApplicanUPatent Owner: Medtronic, Inc. 
-------------------------------------------

App Ii cation No./Patent No.: 6,306, 141 Filed/Issue Date: October 23, 2001 -----------------
Tit I e d: 

Medical Devices Incorporating Sim Alloy Elements 

Medtronic, Inc. ______________________ ,a Corporation 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. [8J the assignee of the entire right, title, and interest in; 

2. D an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. [8] An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel 008907 , Frame 0388 , or for which a 
copy therefore is attached. 

OR 

B. D A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: 

The document was recorded in the United States Patent and Trademark Office at 

Reel or for which a copy thereof is attached. 

2. From: To: 

The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ________ _ or for which a copy thereof is attached. 

3. From: To: ---------------------
The document was recorded in the United States Patent and Trademark Office at 

Reel Frame ________ _ or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet(s). 

[8J As required by 37 CFR 3. 73(b )(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/Theodore P. Lopez/ May 20, 2013 

Signature Date 

Theodore P. Lopez Patent Counsel Ill 

Printed or Typed Name Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 15815290 

Application Number: 08483291 

International Application Number: 

Confirmation Number: 3269 

Title of Invention: MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

First Named Inventor/Applicant Name: JAMES E. JERVIS 

JEFFREY G SHELDON 

SHELDON & MAK 

225 SOUTH LAKE AVENUE SUITE 900 

Correspondence Address: -

PASADENA CA 91101 

us -

-

Filer: Theodore Patrick Lopez/Kimberly Wellington 

Filer Authorized By: Theodore Patrick Lopez 

Attorney Docket Number: 9438-1 

Receipt Date: 20-MAY-2013 

Filing Date: 07-JUN-1995 

Time Stamp: 12:16:21 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

268785 

1 Change of Address ChgCorrespAddress.pdf no 2 
11ad9bf67947f75f7 c27 c54135c1f9e300f6b 

262 

Warnings: 

Information: 

422865 

2 
Assignee showing of ownership per 37 

373bsb0096.pdf no 2 
CFR 3.73. 

2edfb5bdc9c2b2b3790d083e07d88d909a 
577cf0 

Warnings: 

Information: 

Total Files Size (in bytes) 691650 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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'j 

Trials@uspto.gov 
Tel: 571-272-7822 

Paper 16 
Entered: October 24, 2013 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PATENT TRIAL AND APPEAL BOARD 

LOMBARD MEDICAL TECHNOLOGIES PLC 
Petitioner 

v. 

MEDTRONIC, INC. 
Patent Owner 

Case IPR2013-00269 
Patent 6,306, 141 B 1 

Before SALLY C. MEDLEY, STEPHEN C. SIU, and JOSIAH C. COCKS, 
Administrative Pqtent Judges. 

MEDLEY, Administrative Patent Judge. 

JUDGMENT· 
Termination of the Proceeding 

37 C.F.R. § 42. 73 

On October 21, 2013, and pursuant to 35 U.S.C. § 317(b) and 37 

C.F.R. § 42.74, the parties filed a true copy of a settlement agreement along 

with a joint request to treat the settlement agreement as business 

confidential, to be kept separate from the patent file. In addition, the parties 
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. Case IPR2013-00269 
Patent 6,306, 141 B 1 

filed a joint motion to terminate the proceeding pursuant to 35 U.S.C. § 317. 

This case is in the preliminary proceeding1 stage; no institution of a 

trial has been maqe. Based on the facts of this case, it is appropriate to enter 

judgment.2 Therefore, the joint motion to terminate the proceeding is 

granted. 

Accordingly, it is 

ORDERED that the parties' joint request that the settlement 

agreement be treated as business confidential information, to be kept 

separate from the patent file is granted; and 

FURTHER ORDERED that the joint motion to terminate the 

proceeding is granted; and 

FURTHER ORDERED that the proceeding is terminated. 

1 A preliminary proceeding begins with the filing of a petition for instituting 
a trial and ends with a written decision as to whether a trial will be instituted. 
37 C.F.R. § 42.2. 
2 A judgment means a final written decision by the Board, or a termination 
of a proceeding. 37 C.F.R. § 42.2. 

2 
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Case IPR2013-00269 
Patent 6,306,141 Bl 

PETITIONER: 

Steven D. Hemminger 
Christopher B. Kelly 
ALSTON & BIRD LLP 
steve.hemminger@alston.com 
chris.kelly@alston.com 

PATENT OWNER: 

Justin J. Oliver 
Daniel S. Glueck 
FITZPATRICK, CELLA, HARPER & SCINTO 
MEDV ASCIPR@fchs.com 
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PTO/SB/81 (11-08) 
Approved for use through 11/30/2011. OMB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Panerwork Reduction Act of 1995 no nersons are renuired to resnond to a collection of information unless it disnlavs a valid OMB control number. 

r POWER OF ATTORNEY Application Number 08/483,291 "' 
OR Filing Date June 7, 1995 

REVOCATION OF POWER OF ATTORNEY 
First Named Inventor JERVIS, James E. 

WITH A NEW POWER OF ATTORNEY I Title Medical Devices Incorporating Sim Alloy Elements 

AND I Art Unit 3764 

~HANGE OF CORRESPONDENCE ADDRESS I Examiner Name YU, Justine R. 

Attorney Docket Number PA0007268.07 ~ 

I hereby revoke all previous powers of attorney given in the above-identified application. 

~ A Power of Attorney is submitted herewith. 

OR 

I I D 
I hereby appoint Practitioner(s) associated with the following Customer 28390 
Number as my/our attorney(s) or agent(s) to prosecute the application 
identified above, and to transact all business in the United States Patent 
and Trademark Office connected therewith: 

OR 

D I hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above, and 
to transact all business in the United States Patent and Trademark Office connected therewith: 

Practitioner(s) Name Registration Number 

Please recognize or change the correspondence address for the above-identified application to: 

~ The address associated with the above-mentioned Customer Number. 

OR 

I I D The address associated with Customer Number: 

OR 

D Firm or 
Individual Name 

Address 

I City I State I Zip I 
Country 

Telephone I Email I 
I am the: 

D Applicant/Inventor. 

OR 

~ 
Assignee of record of the entire interest. See 37 CFR 3. 71. May 20,2013 
Statement under 37 CFR 3. 73(b) (Form PTOISB/96) submitted herewith or filed on 

SIGNATURE of Applicant or Assignee of Record 

Signature /Theodore P. Lopez/ I Date I January 23, 2014 

Name Theodore P. Lopez I Telephone I + 1 (707) 591-2839 

Title and Company Patent Counsel Ill, Medtronic, Inc. 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one 
signature is required, see below*. 

D *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 18005341 

Application Number: 08483291 

International Application Number: 

Confirmation Number: 3269 

Title of Invention: MEDICAL DEVICES INCORPORATING SIM ALLOY ELEMENTS 

First Named Inventor/Applicant Name: JAMES E. JERVIS 

Customer Number: 28390 

Filer: Theodore Patrick Lopez/Kimberly Wellington 

Filer Authorized By: Theodore Patrick Lopez 

Attorney Docket Number: 9438-1 

Receipt Date: 23-JAN-2014 

Filing Date: 07-JUN-1995 

Time Stamp: 15:26:57 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

921287 

1 Power of Attorney P726807PTORevPOA.pdf no 2 
6b45aaa6a4ed95d0cee4a3e56ac0e2e3a 1 d 

24058 

Warnings: 

Information: 
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Total Files Size (in bytes) 921287 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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Trials@uspto.gov 
Tel: 571-272-7822 

Paper 16 
Entered: June 11, 2014 

UNITED STATES PATENT AND TRADEMARK OFFICE 

BEFORE THE PA TENT TRIAL AND APPEAL BOARD 

EDWARDS LIFESCIENCES CORPORATION 
Petitioner 

V. 

MEDTRONIC, INC. 
Patent Owner 

Case IPR2014-00362 
Patent 6,306,141 Bl 

Before SALLY C. MEDLI;:Y, STEPHEN C. SIU, and JOSIAH C. COCKS, 
Administrative Patent Judges. 

MEDL_EY, Administrative Patent Judge. 

JUDGMENT 
Termination of the Proceeding 

37 C.F.R. § 42. 73 

On June 6, 2014, and pursuant to 35 U.S.C. § 317(b) and 37 C.F.R. 

§ 42.74, the parties filed a true copy of a settlement agreement along with a 

joint request to treat the settlement agreement as business confidential, to be 

kept separate from the patent file. In addition, the parties filed a joint 

motion to terminate the proceeding pursuant to 35 U.S.C § 317. 



COOK 
Exhibit 1002-0542

Case IPR2014-00362 
Patent 6,306, 141 B 1 

This case is in the preliminary proceedingJ. stage; no institution of a 

trial has been made. Based on the facts of this case, it is appropriate to enter 

judgment.2 Therefore, the joint motion to terminate the proceeding is 

granted. 

Accordingly, it is 

ORDERED that the parties' joint request that the settlement 

agreement be treated as business confidential information, to be kept 

separate from the patent file, is granted; and 

FURTHER ORDERED that the joint motion to terminate the 

proceeding is granted; and 

FURTHER ORDERED that the proceeding is terminated. 

PETITIONER: 

1 A preliminary proceeding begins with the filing of a petition for instituting 
a trial and ends with a written decision as to whether a trial will be instituted. 
37 C.F.R. § 42.2. 
2 A judgment means a final written decision by the Board, or a termination 
of a proceeding. 37 C.F.R. § 42.2. 

2 
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David S. Moreland 
Gregory Carlin 
MEUNIER CARLIN & CURFMAN, LLC 

· dmoreland@mcciplaw.com 
gcarlin@mcciplaw.com 

PATENT OWNER: 

John J. Molenda 
Sharon A. Israel 
MA YER BROWN LLP 
jmolenda@mayerbrown.com 
sisrael@mayerbrown.com 
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