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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re spplication of  JAMES E. JERVIS Examiner: Justine Yu
Serial No.. 08/483,29] Group Art Unit: 3301

For: MEDICAL DEVICES
INCORPORATING SIM ALLOY
ELEMENTS

BOX AF
Assistant Commissioner for Patents

Washington, D. C. 20231
Sir;

I, Dr Lee M. Middleman, hereby declace as follows:

1. laman expent in material uve cad selection of materials for medical devices, and I
have ipgdd knowledge of stress-induced marteasite ("SIM™) alloy elements.

2. Anached as Bxhibit A, I eaclose & copy of my curriculum vitag, a list of Urited
States patents for which [ am an iaventor, aed a list of publications 1 have authored or co-
authored.

3. Ihave received seven patents relating to the use of matials in medical devioes, all

of which relate to the use of SIM material.
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4. Ibold a B A Degree in physics, which I obtained in only three years, from Johns
Hopkins Univeraity in Baltimore, Maryland, and [ hold a Ph.D. in physics, which I obtained in
oaly five years, from Stanford University in Stanford, California. In my first year of graduate
school, I was one of the fow acience majors withia the amall nuraber of recipients nationwide (lcss
than one thousand) of a Woodrow Wilson Fellowship, an academic followship based primarily on
grades, interviews, and fhoulty momnmdcﬁons.. In my remaining four years of graduste school,
I waa the recipient of four yearly National Science Foundstion Fellowships, an academic
fellowghip based primarily on grades and reconunendations.

3. 1am currently employed at Nellcor Puritan Beunstt Incorporated in Picasanton,
California (which has been recently purchassd by Mallinckrodt Inc.). I have been employed at
Nelloor since 1991. My current job title is Vice President, Product Development, Hospital
Business Group. This group has yearly sales of nearly $600,000,000. At Nellcor, I am in charge
of the development of medical devices for respiratory impaired patients.

6.  Previous to my current employment, 1 was employed from 1985-1991 and from
1976-1983, at Raychem Carporation in Mealo Park, Califomis (which has since s0ld cerain
divisions to Medtronic, Inc. in Minneapolis, Mingesots, and of which Medtronia, Inc. is (he
asaignee of the subject patent application). My Inst job title at Raychem was General Manager,
Mudical Ventures. Among myy projects at Reychem, § worked on the development snd design of
medical devioes employing shape memory alloys (“SMA™), and in particular SIM elements and
components.

7. 1 do not currently have s financial relationship with Madtronic, Inc. or Raycheii
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Corporation except on &n occasional consulting basls for which [ am compeunssted at my usual

consulting rate.

8. I am being compensated &1 my usual consulting rate by Medtrouic, Inc., for the

consulting work [ bave performed in preparing this Declaration.

MATERIALS REVIEWED
9. 1o preparation for this declaration, I reviewed the sbove-identified patent

application and pending olaims, the office action dated September 18, 1997 for this application,
U.S. Patent No. 4,512,333 1o Balko et al. (“Balko”), U.S. Patent No. 4,485,805 to Foster, Jr.
(“Foster”), my awn U.S. Patemt No. 5,231,989 to Middleman et al. (“my "939 patent™), and the

Seader article from the Encyclopedia of Chemical Technology publication (“Seader™).

—

CONCLUSIONS
10. I wish in this declaration to comrect some misconceptions that appear ig the office

action dated September 18, 1997. In short, I conclude that the Patent Office is incorrect in stazing
that the claims of the subject Jervis application are obvious in view of Balko, Foster and Seader,
and that they are obvious In view of claims 1 and 2 of my ‘989 patent. 1 have many techaically

based reasons for this conclusion, which I will now present.

11, First, Balko does not disclose & memory alloy formed st icast partly from &

pseudoclastic shape memory alloy that dispiays reversible stress-induced martensite at about body
temperature. I find no suggestion or teaching in Balko, Sesdsr, or Foster to mako the aitinol
disclosed in Balko from & stress-induced martensite alloy. Although nitinot can exhibit the
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properties of an SIM material, it can do 3o only If it undergoes a treatment process to make it
exhibit the properties of an SIM msterial. This process requires an extensive, time consuming,
and expensive procedure. Where is the suggestion in Balko or sny of the other references to use
matinol exhibiting SIM beWm rather than leas expensive conventional Nitinol? There is no such
suggestion, and any such idea can only coms from hindsight.

12.  Evenifthe nitinol in Balko were to exhibit SIM properties, there is no suggestion
or teaching in the references that the SIM phenomenon is to gocur In the temperature range
around the body temperature of & mammal. Nitinol can be treated to exhibit SIM propaerties in
sclected temperature ranges as low as O degrees Celsius or as high as 60 degrees Celstus. For the
nitinol to be effective in & medical device, the SIM behavior must be exhibited at temperstures
whick a mammalian body can tolerate (typically 35 degrees Celstus to 40 degrees Celsiug). No
uuoh teaching is provided in the cited references.

13.  FPurther, Balko requires 8 temperature change to effect a change in state utilizing
SMA materials (sec col. 5, lines 57-67). The temperature change results from body heating alone,
or body heating in combination with external hegting. There is 50 suggeation in Balko or the
other references to use nitino! without a temperature change, whether it be by heating the nitinol
with body heat alone, orwhmhuitbebyhoaﬂngthoniﬁnol with body heat and an external
" hesting source,

14, The Jecvis invention has significamt practicsl advantages compared to what is
taught by Balko. For the Balko device, a doctor has to rely on heating the nitinol for it to work.
If the doctor relies solely oa body heating, this slows up the surgical procedure. Needloss to say,
anything that slows up a medical procedure is undesirable in that the chance for infection and the
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chance for adverse patient reactions increase as the length of a medical procedure increases. Also,
a device that relies onb%h-nlng to change shape exhibits inconsistent performance because of
the dependance on heating by the body, which rate of heating can differ from patient-to-patient
and from operating mou; to operating roorn. 1 kmow from personal expericnce with sutures
made of SMA materials that inconsistent heating made the gutures difficult to use in an operating
room. If the doctor has to rely on heating the nitinol by means of an extenal heatlng 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.
In spite of these disadvanteges of the Balko prooedure, there is no suggestion in Balko or the
other references of 2 medical device where transformation can occur without a changs in
temperature.

1. Inview of the differences discussad above, it would not have been obvious us the
time the invention was mede in 1983 to have converted the nitinal of Balko into an SIM material
and to have removed the heating step.

16 Iam the inventor of the subject matter claimed in United States Patent Number
5,231,989, (“my ‘989 patent”), issued on August 3, 1993, entitied “Steerablo Cannula,” and cited
io the office action dated September 18, 1997, in the subject application.

17 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
inveation jong after Jervis made his invention, and in fact, Jervis Patent Nusmber 4,665,906 1s cited
as prior art on the cover page of my ‘989 patent. The devico in my ‘989 patent uses an elastic
member made of 4 SIM material to bend or unbead a bendable elongated tube (“transforming the
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