Case 4:14-cv-02070-DTF Document 4 Filed 05/22/13 Page 1 of 1

A 120 (Rev, OR/10)

T0: Mail Stop 8 REPORT ON THE
" Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 US.C, § 290 andior 15 US.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
{7} Trademarks or I Patents.  { ] the patent action involves 35 11.S.C. § 292,y
DOCKET NO. DATE FILED U.S. DISTRICT COURT <
GM 5/22/2013 EasternDistretof-Texas Af/ 241 G
PLAINTIEF ¢y -/ 20 70-1uc DT 1= DEFENDANT Y
Chestah Omni LLC NP Photonics, Inc.
PATENT OR DATE OF PATENT ATEN . o ;
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
¢ 7,633,673 121 58/2009 Cheestah Omni LLC
2 7,433,118 107772008 Cheetah Omni LLC
3
in the above—entitled case, the following patent{s)/ trademark{s) have been included:
DATE INCLUDED INCLUDED BY
1 Amendment 7 Answer [ Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT - , o -
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
!
3
3
4
b
In the above—entitled case, the following decision has been rendered or judgement issued:
DECISIONJUDGEMENT . / O/ . .
. y m S
6/6/19 ordes sreaties Stifsletin S ohs
CLERK (BY) DE DATE
L1 an 12 ,{/a/f/i 5/27///

Copy 1—Upon initiatien of action, mail this copy to Director  Copy 3—Upon termination of actien, mail this copy te Director
Copy 2—-Lpon filing document adding patent(s), mail this copy to Director  Copy 4—Case file copy

NKT EXHIBIT 1002
£ NKT v. Omni Continuum
Page 1 0f 239 IPR2025-00839
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Case 4:14-cv-02070-DTF Document 33 Filed 06/06/14 Page 1 of 2

IN THE UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF ARIZONA
CHEETAH OMNI, LL.C AND
OMNI CONTINUUM, LLC,
No. CV-14-2070-TUC-DTF
Plaintiffs,

ORDER

NP PHOTONICS, Inc.,

R e g e A N

Defendant.

Pursuant to Federal Rules of Civil Procedure, Rule 41(a), Plaintiffs Cheetah Omni, LL(
and Omni Continuum, LLC and Defendant NP Photonics, Inc., by and through their attorneys,
jointly moved for an order approving their Stipulation of Dismissal.

Accordingly, IT IS ORDERED that the Stipulation of Dismissal (Doc. 30) is
GRANTED.

IT IS FURTHER ORDERED that:

1. All claims brought by Plaintiffs Cheetah Omni, LLC and Omni Continuum, LLC
against Defendant NP Photonics, Inc. are DISMISSED WITH PREJUDICE.

2. Each party is to bear its own costs and attorneys’ fees with respect to this legal

Page 2 of 239
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Case 4:14-cv-02070-DTF Document 33 Filed 06/06/14 Page 2 of 2

action and the entry of this Stipulation and Order of Dismissal.

Dated this 5th day of June, 2014.

D. Thomas Ferraro
United States Magistrate Judge
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Case 4:14-cv-02070-DTF Document 26 Filed 05/07/14 Page 1 of 1

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
‘ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court District of Arizona on the following
[ Trademarks or [ Patents. ( [] the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

4:14-cv-2070-TUC-DE4 5/7/12014 District of Arizona

PLAINTIFF DEFENDANT

Cheetah Omni LLC NP Photonics, Inc.

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,633,673 12/15/2009 Cheetah Omni LLC and Omni Continuum LLC

2 7,433,116 10/7/2008 Cheetah Omni LLC and Omni Continuum LLC

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
O Amendment [J Answer O Cross Bill {71 Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK_— 7 DATE
Brian Karth C. Evans /jM’, ‘ 5/9/2014

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following

[ Trademarks or [ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
6:13-cv-418 5/22/2013 Eastern District of Texas

PLAINTIFF DEFENDANT

Cheetah Omni LLC NP Photonics, Inc.

PATENT OR DATE OF PATENT
. TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,633,673 12/15/2009 Cheetah Omni LLC

2 7,433,116 10/7/2008 Cheetah Omni LLC

3

4

5

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[] Amendment [] Answer [] Cross Bill [ Other Pleading
TR/EII;EEAT\LTRgRN 0. I())?{TT}::R(X:D}})E?;IF‘E}I:; HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/812,608 03/30/2004 Mohammed N. Islam 074036.0133
CONFIRMATION NO. 3187
109543 POA ACCEPTANCE LETTER

Brooks, Kushman P.C./Cheetah Omni MedSci
1000 Town Center IR ORI
000000059632460

Twenty Second Floor

Southfield, MI 48075
Date Mailed: 03/18/2013

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/01/2013.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

/pasmall/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
10/812,608 03/30/2004 Mohammed N. Islam 074036.0133
CONFIRMATION NO. 3187
5073 POWER OF ATTORNEY NOTICE
BAKER BOTTS L.L.P.
2001 ROSS AVENUE RN 0NV TR A
SUITE 600 000000059632

DALLAS, TX 75201-2980
Date Mailed: 03/18/2013

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 02/01/2013.

* The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/pasmall/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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PTO/SB/80 (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 Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information uniess it displays a valid OMB control number.

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

N

| hereby revoke all previous powers of attorney given in the application identified in the attached statement under
37 CFR 3.73(b).
| hereby appoint:

Practitioners associated with the Customer Numiber: 109543

OR
D Practitioner(s) named below (if more than ten patent practitioners are to:be named, then a customer humber must be used):

Name Registration
Number

Name Registration

Number

as attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO}) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in-accordance with 37 CFR 3.73(b).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(b) to:

The address associated with Customer Number: 109543

OR
Firm or
Individual Name
Address

City State Zip

Country

Telephone Email

Assignee Name and Address:
Cheetah Omni, LLC, 1718 Newport Creek Drive, Ann Arbor, Ml 48103

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTOI/SB/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(b) may be completed by one of
the practitioners appointed in this form if the appointed practitioner is authorized to act on behaif of the assignee,
and must identify the application in which this Power of Attorney is to be filed.

GNATURE of Assignee of Record
The ind/ividual whose signatyr¢ and ﬁWplied below is-authorized to act on behalf of the assignee

Signature / Date October 10, 2012

Name Telephone 734-353-9333

Title Manager

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 forr and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.5. 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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Electronic Acknowledgement Receipt

EFSID: 14844261
Application Number: 10812608
International Application Number:
Confirmation Number: 3187

Title of Invention:

INFRA-RED LIGHT SOURCE INCLUDING A RAMAN SHIFTER

First Named Inventor/Applicant Name:

Mohammed N. Islam

Customer Number:

5073

Filer:

David S. Bir/Theresa Good

Filer Authorized By: David S. Bir
Attorney Docket Number: 074036.0133
Receipt Date: 01-FEB-2013
Filing Date: 30-MAR-2004
Time Stamp: 09:08:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
D tD t File N . . .
Number ocument Lescription rie Mame Message Digest | Part/.zip| (ifappl.)
Assi howing of hi 37 423058
ssignee showing of ownership per
1 CFR3.73. sb0096.pdf no 2
d2657cc5ee563a5fe7628027d79094cda5hb)
b8ea3

Warnings:

Information:
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1085415
2 Power of Attorney PTO_SB_80_CHOM.pdf no 1
e741¢3b128128b631353bb3121682102a7
bcd618
Warnings:
Information:
Total Files Size (in bytes); 1508473

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/EO/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 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) 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.

Page 10 of 239




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)

Applicant/Patent Owner: Cheetah Omni, LLC

Application No./Patent No.: 7433116 Filed/Issue Date: October 7, 2008
Titled:

INFRA-RED LIGHT SOURCE INCLUDING A RAMAN SHIFTER

Cheetah Omni, LLC

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.

.a limited liability corporation

states that it is:

1. the assighee of the entire right, title, and interest in;

2. |:| an assighee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is %); or
3. |:| 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. 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 014768 , Frame 0143 , or for which a
copy therefore is attached.

OR
B. |:| A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orforwhich a copy thereof is attached.

2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orforwhich a copy thereof is attached.

3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , orforwhich a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

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.

/David S. Bir/ January 31, 2013
Sighature Date
David S. Bir Attorney
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. Page 11 Of 239

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.



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.

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.
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.

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).

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.

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)).

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.

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.

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.

Page 12 of 239



UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
10/812,608 10/07/2008 7433116 074036.0133 3187
5073 7590 09/17/2008
BAKER BOTTS L.L.P.
2001 ROSS AVENUE
SUITE 600

DALLAS, TX 75201-2980

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 557 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Customer Service Center of the Office of Patent Publication at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Mohammed N. Islam, Ann Arbor, MI;

Page 13 of 239
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PART B - FEE(S) TRANSMITTAL{)Y - J3- 08"

Complete and send this form, together with applicable fee(s), to: Maijl Mail Stop ISSUE FEE
Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-145
or Fax (571)-273-2885
INSTRUCTIONS: This form should be used for transmitling the ISSUE FEE and PUBLICATION FEE (if required). Rlocks 1 through S should be completed wherc

appropriate. All further correspondence including the Patenl, advance orders and notilication of maintenance fees will be mailed 1o the current correspondence address as
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.
CURRENT CORRESPONDENCE ADDRESS (Note: Use Block | for any change of addr ? § ‘ E 5

Note: A cerlificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

apers. Each additional paper, such as an assignment or formal drawing, must
ﬁave its own certificate of mailing or transmission.

5073 7590 057282008 Contifi £ Mail T
. —. ertilicate of Mailing or Transmission
BAKER BOTTS L.L.P. \;%\ I hereb cerllif that misu_lFec(fsr) Transmittal i? beti‘ng d(iposiled Iwilh the Unlitcd
A States Postal Service with sufficient postage for first class mail in an envelope
2001 ROSS AVENUE i & addressed to the Mail Slog ISSUE FEE address above, or bein fncsimﬁe
SUITE 600 k transmitted to the USPTO (571) 273-2885, on the date indicated befow.
DALLAS, TX 75201-2980 —
08/29/2008 WASFAWR 00000005 10812608 (Deposior's name)
(Signawre)
01 FC:2301 720,00 OP ; o :
Via Certified Mail (Dare)
r APPLICATION NO. I FILING DATE . I FIRST NAMED INVENTOR ! ATTORNEY DOCKET NO. l CONFIRMATION NO. J
107812,608 03/30/2004 Mohammed N. Islam 074036.0133 3187
TITLE OF INVENTION: INFRA-RED LIGHT SOURCE INCLUDING A RAMAN SHIFTER
[ APPLN. TYPE SMALL ENTITY l ISSUE FEE DUE l PUBLICATION FEE DUE I PREV. PAID ISSUE FEE TOTAL FEL(S) DUE DATL DUL J
nonprovisional YES $720 $0 30 " §720 08/28/2008
¢ l EXAMINER I ART UNIT l CLASS-SUBCLASS I
- HELLNER, MARK 3663 359-334000
' 1. Change of cotrespondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1 Baker Botts L.L.P.
(3 Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below. the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME QOF ASSIGNEE (B) RESIDENCE. (CITY and STATE OR COUNTRY)

Cheetah Omni, LLC Ann Arbor, MI
Please check the appropriate assignee category or categories (will not be printed on the patent) : [ Individual M Corporation or other private group entity [ Government
4a. The following fee(s) are submitted: 4b, Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)

ssue Fee &KA check is enclosed.
UJ publication Fee (No small entity discount permitied) J Payment by credit card. Form PTO-2038 is attached. :
1 Advance Order - # of Copies The Director is hereby authorized to charge the ﬁgiéeg fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number(} 2= (enclose an extra copy of this form).

5. Change in Entily Status (from status indicated above)
a. Applicant claims SMALL ENTITY status. See 37 CFR 1,27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fe required) Wl not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records«ff the [Aiited Sppftes Paten\and Trademark Office.

Authorized Signatur M WV) : : Date g@, Z?/ )@/?/

" Typed or printed fame _Br i ' ffney . ) ‘ "‘ Registration 4 51,712
D )

This collection of information 13 required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the LISPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes 1o complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vaa' dcﬂending upon the individual case. Any comments on the amount of lime you require lo complete

this form and/or st:‘ggestions 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.

’B\?x 143(), A\l,qxa_n _nz%.z‘{:t%giln‘;z;gnl:i-l450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
exandria, Virginia 22313- .

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.
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ATTORNEY DOCKET NO.
074036.0133

PATENT APPLICATION
10/812,608

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Mohammed N. Islam

Serial No.: 10/812,608

Filed: March 30, 2004

Group No.: 3663

Examiner: Mark Hellner

Notice of Allowance Mailed: May 28, 2008

Confirmation No.: 3187

Title: INFRA-RED LIGHT SOURCE INCLUDING A RAMAN
SHIFTER

Mail Stop ISSUE FEE

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450
Dear Sir:

CERTIFICATE OF MAILING BY EXPRESS MAIL

I hereby certify that the attached Issue Fee Transmittal (PTOL-85) (one (1) page),
Cheetah Omni Check No. 1003, and Response to Reasons for Allowance (one (1) page) are
being deposited with the United States Postal Service "Express Mail Post Office to
Addressee" service under 37 C.F.R. 1.10 on this 28th day of August, 2008 addressed to
Mail Stop ISSUE FEE, Commissioner of Patents, P.O. Box 1450, Alexandria, VA 22313-
1450.

Wolbs Tits

Willie Jiles

Express Mail Receipt

, EV?32541752US!
. 4
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5073 7590 05/28/2008 | EXAMINER |
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Application No. Applicant(s)

) . 10/812,608 ISLAM, MOHAMMED N.
Notice of Allowability Examiner Art Unit
Mark Hellner 3663

-- The MAILING DATE 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 (PTOL-85) 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. [X] This communication is responsive to terminal disclaimer filed 2/20/2008.

2. X The allowed claim(s) is/are 1-3,5-17.20,21,23-32,36-39 and 52-64.

3. [] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)[d Al b)[J Some* c¢)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [ 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:
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 resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [ to Paper No./Mail Date .

(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of

Paper No./Mail Date .
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. (] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. ] Notice of References Cited (PTO-892) 5. [] Notice of Informal Patent Application
2. [1 Notice of Draftperson's Patent Drawing Review (PT0O-948) 6. [] Interview Summary (PTO-413),
Paper No./Mail Date .

3. [ Information Disclosure Statements (PTO/SB/08), 7. [ Examiner's Amendment/Comment

Paper No./Mail Date
4. [ Examiner's Comment Regarding Requirement for Deposit 8. [ Examiner's Statement of Reasons for Allowance

of Biological Material

9. [] Other .

/Mark Hellner/
Primary Examiner, Art Unit 3663

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20080521
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Attorney Docket No. Patent Application
074036.0133 10/812,608

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Mohammed N. Islam

Serial No.: 10/812,608

Filing Date: March 30, 2004

Art Unit: 3663

Examiner: Mark Hellner

Confirmation No.: 3187

Title: System and Method for Voice Control of Medical
Devices

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Response pursuant to 37 C.F.R. § 1.111

In response to the Office Action mailed January 28, 2008, Applicant respectfully
requests the Examiner to reconsider the rejection of the claims in view of the following

remarks.

DAL01:995440.1
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Attorney Docket No. Patent Application

074036.0133 10/812,608
2

IN THE CLAIMS

1. (Previously Presented) An infrared light source, comprising:

one or more combiners coupled to at least a first pump laser operable to generate a
first pump signal and a second pump laser operable to generate a second pump signal, the one
or more combiners operable to combine the first pump signal and the second pump signal
into a first optical signal, the first pump signal comprising at least a first wavelength and the
second pump signal comprising at least a second wavelength, wherein the first wavelength of
the first pump signal is substantially different than the second wavelength of the second pump
signal; and

a wavelength shifter coupled to the one or more combiners, the wavelength shifter
comprising a first waveguide structure and a second waveguide structure, the wavelength
shifter operable to receive the first optical signal and to wavelength shift at least a portion of
the first optical signal based at least in part on a Raman effect, wherein the wavelength shifter
operates to wavelength shift at least the first wavelength to an intermediate optical
wavelength in the first waveguide structure and to wavelength shift the intermediate optical
wavelength to a longer optical wavelength in the second waveguide structure;

wherein at least a portion of the intermediate optical wavelength is greater than the
first wavelength and wherein at least a portion of the longer optical wavelength is greater
than the intermediate optical wavelength; and

wherein the first waveguide structure is substantially different than the second

waveguide structure.

2. (Previously Presented) The infrared light source of Claim 1, wherein the first
pump laser is selected from the group consisting of a continuous wave laser and a pulsed

laser.

3. (Previously Presented) The infrared light source of Claim 1, wherein the first
pump laser is selected from the group consisting of a solid state laser, a Nd:YAG laser, a

Nd:YLF laser, laser diodes, a semiconductor laser, and a cladding pump fiber.

4, (Canceled)
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5. (Previously Presented) The infrared light source of Claim 1, wherein the
second pump laser is selected from the group consisting of a solid state laser, a Nd:YAG

laser, a Nd:YLF laser, laser diodes, a semiconductor laser, and a cladding pump fiber.

6. (Previously Presented) The infrared light source of Claim 1, wherein the
second pump laser comprises a plurality of laser diodes capable of generating a plurality of

pump signals substantially centered on a selected wavelength.

7. (Previously Presented) The infrared light source of Claim 6, wherein the
second pump laser further comprises a multiplexer capable of combining the plurality of

pump signals into the second pump signal.

8. (Previously Presented) The infrared light source of Claim 7, wherein the
multiplexer is selected from the group consisting of a wavelength division multiplexer, a

polarization multiplexer, and a power combiner.

9. (Previously Presented) The infrared light source of Claim 1, wherein the
second wavelength of the second pump signal is selected from the group consisting of 980
nm, 1310 nm, 1390 nm, 1400-1499 nm, and 1510 nm.

10. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength comprises a pulsed optical signal having a pulse repetition rate in

the range of two (2) hertz to one hundred (100) megahertz.

11. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength comprises a pulsed optical signal having a pulse width in the range

of two (2) nanoseconds to one hundred (100) milliseconds.

12. (Previously Presented) The infrared light source of Claim 1, wherein a
variation of the first wavelength of the first pump signal causes a variation in the longer

optical wavelength.
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13. (Previously Presented) The infrared light source of Claim 1, wherein the one
or more combiners are selected from the group consisting of a wavelength division

multiplexer and a power coupler.

14. (Previously Presented) The infrared light source of Claim 1, wherein the first
waveguide structure is selected from the group consisting of a dispersion compensating fiber,
a dispersion shifted fiber, a single mode fiber, a chalcogenide fiber, and a fused silica optical
fiber.

15. (Previously Presented) The infrared light source of Claim 1, wherein at least a
portion of the first waveguide structure is selected from the group consisting of an optical

fiber, a hollow tube waveguide, an air core waveguide, and a planar waveguide.

16. (Previously Presented) The infrared light source of Claim 1, wherein the first
waveguide structure at least partially contributes to increasing an optical energy of at least a
portion of the first optical signal and wherein the increased optical signal energy is

communicated from the first waveguide structure at a selected wavelength.

17. (Previously Presented) The infrared light source of Claim 1, wherein at least a
portion of the second waveguide structure is selected from the group consisting of an optical

fiber, a hollow tube waveguide, an air core waveguide, and a planar waveguide.

18. (Canceled)

19. (Canceled)

20. (Previously Presented) The infrared light source of Claim 1, wherein at least a
portion of the second waveguide structure comprises an optical fiber, wherein the optical

fiber is selected from the group consisting of a mid-infrared optical fiber, a chalcogenide

fiber and a ZBLAN fiber.
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21. (Previously Presented) The infrared light source of Claim 1, wherein at least a
portion of the second waveguide structure is an optical waveguide comprising a material

selected from the group consisting of ZBLLAN, sulfide, selenide, and telluride.

22. (Canceled)

23. (Previously Presented) The infrared light source of Claim 1, wherein the

longer optical wavelength comprises a wavelength of approximately 1.7 microns or more.

24. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength comprises a wavelength in the range of two (2) microns to ten (10)

microns.

25. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength comprises a wavelength in the range of five (5) microns to seven

(7) microns.

26. (Previously Presented) The infrared light source of Claim 1, further
comprising a wavelength separator coupled to the wavelength shifter and capable of

transmitting at least a portion of a selected wavelength from the wavelength shifter.

27. (Previously Presented) The infrared light source of Claim 26, wherein the
wavelength separator is selected from the group consisting of a demultiplexer, one or more
partially transmissive gratings, one or more partially transmitting mirrors, one or more Fabry

Perot filters and one or more diclectric gratings.

28. (Previously Presented) The infrared light source of Claim 1, further
comprising at least a third waveguide structure coupled to the wavelength shifter, wherein a
coupling loss between the third waveguide structure and the wavelength shifter comprises no

more than five (5) decibels.
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29. (Previously Presented) A method of shifting an optical wavelength to a longer
optical wavelength, comprising;:

combining a first pump signal generated by a first pump laser and a second pump
signal generated by a second pump laser into a first optical signal, the first pump signal
comprising at least a first wavelength and the second pump signal comprising at least a
second wavelength, wherein the first wavelength of the first pump signal is substantially
different than the second wavelength of the second pump signal;

receiving the first optical signal at a wavelength shifter, the wavelength shifter
comprising a first waveguide structure and a second waveguide structure, wherein the first
waveguide structure is substantially different than the second waveguide structure;

shifting at least the first wavelength to an intermediate optical wavelength using the
first waveguide structure based at least in part on a Raman effect;

shifting the intermediate optical wavelength to a longer optical wavelength using the
second waveguide structure; and

wherein at least a portion of the intermediate optical wavelength is greater than the
first wavelength and wherein at least a portion of the longer optical wavelength is greater

than the intermediate optical wavelength.

30. (Original) The method of Claim 29, wherein the second pump laser comprises
a plurality of laser diodes capable of generating a plurality of pump signals substantially

centered on a selected wavelength.

31. (Previously Presented) The method of Claim 30, wherein the second pump
laser further comprises a multiplexer capable of combining the plurality of pump signals into

the second pump signal.
32. (Previously Presented) The method of Claim 29, wherein the second
wavelength of the second pump signal is selected from the group consisting of 980 nm, 1310

nm, 1390 nm, 1400-1499 nm and 1510 nm.

33. (Canceled)
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34, (Canceled)

35. (Canceled)

36. (Previously Presented) The method of Claim 29, wherein the first waveguide
structure at least partially contributes to increasing an optical energy of at least a portion of
the first optical signal and wherein the increased optical signal energy is communicated from

the first waveguide structure at a selected wavelength.

37. (Previously Presented) The method of Claim 29, wherein the longer optical

wavelength comprises a wavelength of approximately 1.7 microns or more.

38. (Previously Presented) The method of Claim 29, wherein the longer optical

wavelength comprises a wavelength in the range of two (2) microns to ten (10) microns.

39. (Previously Presented) The method of Claim 29, further comprising
transmitting at least a portion of a selected wavelength from the wavelength shifter into a
third waveguide structure.

40. (Canceled)

41. (Canceled)

42. (Canceled)

43. (Canceled)

44. (Canceled)

45. (Canceled)

46. (Canceled)
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47. (Canceled)

48. (Canceled)

49, (Canceled)

50. (Canceled)

51. (Canceled)

52. (Previously Presented) The method of Claim 29, wherein the first waveguide
structure is selected from the group consisting of a dispersion compensating fiber, a

dispersion shifted fiber, a single mode fiber, a chalcogenide fiber, and a fused silica optical
fiber.

53. (Previously Presented) The method of Claim 29, wherein the second
waveguide structure is selected from the group consisting of a chalcogenide fiber and a
ZBLAN fiber.

54. (Previously Presented) The method of Claim 29, wherein at least a portion of
the second waveguide structure is an optical waveguide comprising a material selected from

the group consisting of ZBLAN, sulfide, selenide, and telluride.

55. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength is adapted for use in a diagnostic procedure to detect tissue

abnormalities.

56. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength is further coupled to a medical device adapted for insertion into a

patient’s body through an orifice in the body.
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57. (Previously Presented) The infrared light source of Claim 1, wherein the

longer optical wavelength is adapted for use to ablate tissue with reduced collateral damage.

58. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength is adapted for use in a differential spectroscopic measurement
based at least in part on a comparison of measurements taken from different portions of a

sample.

59. (Previously Presented) The infrared light source of Claim 1, wherein the
longer optical wavelength is adapted for use in a measurement based at least in part on a

comparison of a plurality of wavelengths transmitted through a sample.

60. (Previously Presented) The method of Claim 29, wherein the longer optical

wavelength is adapted for use in a diagnostic procedure to detect tissue abnormalities.

61. (Previously Presented) The method of Claim 29, wherein the longer optical
wavelength is further coupled to a medical device adapted for insertion into a patient’s body

through an orifice in the body.

62. (Previously Presented) The method of Claim 29, wherein the longer optical

wavelength is adapted for use to ablate tissue with reduced collateral damage.

63. (Previously Presented) The method of Claim 29 wherein the longer optical
wavelength is adapted for use in a differential spectroscopic measurement based at least in

part on a comparison of measurements taken from different portions of a sample.

64. (Previously Presented) The method of Claim 29, wherein the longer optical
wavelength is adapted for use in a measurement based at least in part on a comparison of a

plurality of wavelengths transmitted through a sample.
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REMARKS

This Application has been carefully reviewed in light of the Office Action mailed
January 28, 2008. To advance prosecution of this application, Applicant is concurrently
filing a Terminal Disclaimer. Applicant submits that all of the pending claims are in a
condition of allowance. Applicant respectfully requests reconsideration, further examination,

and favorable action in this case.

The Non-Statutory Double Patenting Rejection

The Examiner has rejected Claims 1-3, 5-17, 20-21, 23-32, 36-39, and 52-64 under
the judicially created doctrine of obviousness-type double patenting over Claims 1-28 of U.S.
Patent No. 7,259,906 B1 issued to Islam (“Islam™). The Examiner provides that a timely
filed terminal disclaimer in compliance with 37 C.F.R. 1.321(c) may be used to overcome
this rejection. Without conceding the veracity of any obviousness-type double patenting
rejection, and solely for the purpose moving this case expediently to issuance, Applicant files

herewith a Terminal Disclaimer obviating the double patenting rejection.

No Waiver
All of Applicant’s arguments are without prejudice or disclaimer. By not responding
to additional statements made by the Examiner, Applicant does not acquiesce to the

Examiner’s additional statements.
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CONCLUSION

Applicant has made an earnest attempt to place this case in condition for allowance.

For the foregoing reasons and for other reasons clearly apparent, Applicant respectfully

requests reconsideration and full allowance of all pending Claims.

Filing concurrently herewith is a Terminal Disclaimer. Applicant believes no fee for
this Response is due; however, the Commissioner is hereby authorized to charge any fee or

credit any overpayment to Deposit Account No. 02-0384 of Baker Botts L.L.P.

If the Examiner feels that a conference would advance prosecution of this Application
in any manner, Brian J. Gaffney stands willing to conduct such a telephone interview at the

convenience of the Examiner. Mr. Gaffney may be reached at 214-953-6682.

Respectfully submitted,

Date: /i;é Z!?,, Z‘Z’{

Customer No,

DAL01:995440.1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Mohammed N. Islam

Appln. Serial No.: 10/812,608

Date Filed: March 30, 2004

Art Unit: 3663

Examiner: Mark Hellner

Confirmation No.: 3187

Title: System and Method for Voice Control of Medical
Devices

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE
PATENTING REJECTION (37 C.F.R. §1.321 (c)) AND
CERTIFICATE UNDER 37 C.E.R. §3.73 (b)

I, Mohammed N. Islam, as Founder and CTO of Cheetah Omni, LLC, 647 Spring
Valley Drive, Barton Hills Village, Ann Arbor, Michigan 48105, represent that Cheetah
Omni LLC is the assignee and the exclusive owner of the entire right, title and interest of, in
and to Application Serial No. 10/812,608, filed on March 30, 2004, for “System and Method
for Voice Control of Medical Devices,” as indicated by the Assignment Records of the U.S.
Patent and Trademark Office as follows at Reel 014768 and Frame 0143, and certify that to
the best of assignee’s knowledge and belief, title is in the assignee seeking to take action; and
that I am empowered to act on behalf of assignee.

I declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true. Furthermore, I declare
that these statements are made with the knowledge that willful false statements and the like
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of
the United States Code, and that such willful false statements may jeopardize the validity of
the Application or any patent issuing thereon.

Cheetah Omni, LLC hereby disclaims the terminal part of any patent granted on the
above-identified application, that would extend beyond the expiration date of U.S. Patent No.
7,259,906 B1 granted August 21, 2007, also assigned to and owned by said Cheetah Omni,
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LLC as indicated by the Assignment Records of the U.S. Patent and Trademark Office at
Reel 014958 and Frame 0371, and hereby agree that any patent so granted on the above-
identified application shall be enforceable only for and during such period that the legal title
to said patent shall be the same as the legal title to United States Patent No. 7,259,906 Bl,
this agreement to run with any patent granted on the above-identified application and to be
binding upon the grantee, its successor or assigns.

Petitioner, however, does not disclaim any terminal part of any application allowed or
patent granted on any of the above-identified application prior to the expiration of the full
statutory term of the above-referenced U.S. Patent No. 7,259,906 B1, in the event that one or
more of the following occurs: U.S. Patent No. 7,259,906 B1 expires for failure to pay a
maintenance fee, is held unenforceable, is found invalid, is statutorily disclaimed in whole or
terminally disclaimed under 37 C.F.R. 1.321(a), has all claims canceled by a reexamination
certificate or are otherwise terminated prior to expiration of the statutory term as presently
shortened by any terminal disclaimer, except for the separation of legal title stated above.

The Commissioner is hereby authorized to charge the fee for filing this Terminal
Disclaimer to Deposit Account No. 02-0384 of Baker Botts L.L.P. The Commissioner is also
authorized to charge any additional fee or credit any overpayment to Deposit Account No.
02-0384 of Baker Botts L.L.P.

Respectfully submitted,

2 /12 Jos Wj

Date Mohammed N€Islam
Founder and CTO
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Application No. Applicant(s)

10/812,608 ISLAM, MOHAMMED N.
Office Action Summary Examiner ArtUnit

Mark Hellner 3663

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)X] Responsive to communication(s) filed on 08 November 2007.
2a)[] This action is FINAL. 2b)[X] This action is non-final.
3)[] 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 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-3,5-17,20,21,23-32,36-39 and 52-64 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5[] Claim(s) _____is/are allowed.

6)X] Claim(s) _1-3, 5-17, 20, 21, 23-32, 36-39 and 52-64_is/are rejected.

7)[] Claim(s) _____is/are objected to.

8)] Claim(s) _____ are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)_] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)LJAIl  b)[]Some * c)[] None of:
1.0 Certified copies of the priority documents have been received.
2.[] Certified copies of the priority documents have been received in Application No.
3.[] 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)).
* See the attached detailed Office action for a list of the certified copies not received.
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DETAILED ACTION
Double Patenting

The nonstatutory double patenting rejection 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
and to prevent possible harassment by multiple assignees. A nonstatutory
obviousness-type double patenting rejection is appropriate where the conflicting claims
are not identical, but at least one examined application claim is not patentably distinct
from the reference claim(s) because the examined application claim is either anticipated
by, or would have been obvious over, the reference claim(s). See, e.g., In re Berg, 140
F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir.
1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422
F.2d 438, 164 USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163
USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on a nonstatutory
double patenting ground provided the conflicting application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement.

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).

Claims 1-3, 5-17, 20, 21, 23-32, 36-39 and 52-64 are rejected on the ground of
nonstatutory obviousness-type double patenting as being unpatentable over claims 1-28
of U.S. Patent No. 7,259,906. Although the conflicting claims are not identical, they are
not patentably distinct from each other because claims 1-28 recite structure that
teaches the elements recited by the claims of the present application. The difference in
the claims of the present application is that a first and second pump of differing
wavelengths be input to a combiner before the combined signal is input to the
wavelength shifter. Claims 1-28 of USPN 7,259,906 recite a pump laser. It was

notoriously well known to use combined pumps to stimulate a Raman device for
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purposes of redundancy or bandwidth expansion, thus allowing the recited pump laser
to suggest the difference in the claims of the present application.
Response to Arguments

Applicant's arguments with respect to claims 1-3, 5-17, 20, 21, 23-32, 36-39 and
52-64 have been considered but are moot in view of the new ground(s) of rejection.

Any inquiry concerning this communication should be directed to Mark Hellner at
telephone number 571 272 6981.

/Mark Hellner/

Primary Examiner, Art Unit 3663
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Attorney Docket No. Patent Application
074036.0133 10/812,608

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Mohammed N. Islam

Serial No.: 10/812,608

Filing Date: March 30, 2004

Art Unit: 3663

Examiner: Mark Hellner

Confirmation No.: 3187

Title: System and Method for Voice Control of Medical
Devices

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Response pursuant to 37 C.F.R. § 1.111

In response to the Office Action mailed August 28, 2007, Applicant respectfully
requests the Examiner to reconsider the rejection of the claims in view of the following

amendments and remarks. Please amend the Application as follows:

DAL01:977688
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IN THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) An infrared light source, comprising:

one or more combiners coupled to at least a first pump laser operable fo generate a

first pump signal and a second pump laser operable to generate a second pump signal, the one

or more combiners opérable to combine the first pump signal and the second pump signal
into eeuple a first optical signal, the first pump signal comprising at least a first wavelength

and the second pump signal comprising at least a second wavelength, wherein the first

wavelength of the first pump signal is substantially different than the second wavelength of

the second pump signal; and seners

a Raman-wavelength shifter coupled to the one or more combiners,—gain—fiber; the

wavelength shifter comprising a first waveguide structure and a second waveguide structure,

the Raman wavelength shifter operable to receive the first optical signal and to wavelength

shift at least a portion of the first optical signal based at least in part on a Raman effect,

wherein the wavelength shifter operates to wavelength shift at least the first wavelength to an

intermediate optical wavelength in the first waveguide structure and to wavelength shift the
intermediate optical wavelength to a longer optical wavelength in the second waveguide

wherein at least a portion of the intermediate_optical wavelength is greater than the

first wavelength efthe-first-optical signal-and wherein at least a portion of the longer optical
signal-wavelength is greater than the intermediate optical wavelength; and

wherein the first waveguide structure is substantially different than the second

waveguide structure.

DALO1:977688
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2. (Previously Presented) The infrared light source of Claim 1, wherein the first
pump laser is selected from the group consisting of a continuous wave laser and a pulsed

laser.

3. (Currently Amended) The infrared light source of Claim 1, wherein the first
pump laser is selected from the group consisting of a solid state laser, a Nd:YAG laser, a

Nd:YLF laser, laser diodes, a semiconductor laser, and a cladding pump fiberlaser.
4. (Canceled)

5. (Currently Amended) The infrared light source of Claim 1, wherein the
second pump laser is selected from the group consisting of a solid state laser, a Nd:YAG

laser, a Nd:YLF laser, laser diodes, a semiconductor laser, and a cladding pump fiber-lasesr.

6. (Previously Presented) The infrared light source of Claim 1, wherein the
second pump laser comprises a plurality of laser diodes capable of generating a plurality of

pump signals substantially centered on a selected wavelength.

7. (Currently Amended) The infrared light source of Claim 6, wherein the

second pump laser further comprises a multiplexer capable of combining the plurality of

pump signals into the second eptieal pump signal.

8. (Previously Presented) The infrared light source of Claim 7, wherein the
multiplexer is selected from the group consisting of a wavelength division multiplexer, a

polarization multiplexer, and a power combiner.

9. (Currently Amended) The infrared light source of Claim 1, wherein the

second_wavelength of the second pump signal is eptical signal -comprises—a—selected
wavelength-selected from the group consisting of 980 nm, 1310 nm, 1390 nm, 1400-1499

nm, and 1510 nm.

DALO1:977688
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10. (Currently Amended) The infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a pulsed optical signal having a pulse repetition rate in

the range of two (2) hertz to one hundred (100) megahertz.

11. (Currently Amended) The infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a pulsed optical signal having a pulse width in the range

of two (2) nanoseconds to one hundred (100) milliseconds.

12. (Currently Amended) The infrared light source of Claim 1, wherein a
variation of the first wavelength of the first pump eptieal signal causes a variation in

wavelength-of the longer optical wavelength signal.

13. (Previously Presented) The infrared light source of Claim 1, wherein the one
or more combiners are selected from the group consisting of a wavelength division

multiplexer and a power coupler.

14. (Currently Amended) The infrared light source of Claim 1, wherein the first
waveguide structure gain—fiber is selected from the group consisting of a dispersion

compensating fiber, a dispersion shifted fiber, a single mode fiber, a chalcogenide fiber, and a

fused silica optical fiber.

15. (Previously Presented) The infrared light source of Claim 1, wherein at least a
portion of the first waveguide structure is selected from the group consisting of an optical

fiber, a hollow tube waveguide, an air core waveguide, and a planar waveguide.

16. (Currently Amended) The infrared light source of Claim 1, wherein the first
waveguide structure at least partially contributes to increasing an optical energy of at least a
portion of the first optical signal and wherein the increased optical signal energy is

communicated from the first waveguide structure at a selected wavelength.

DALO1:977688
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17. (Previously Presented) The infrared light source of Claim 1, wherein at least a
portion of the second waveguide structure is selected from the group consisting of an optical

fiber, a hollow tube waveguide, an air core waveguide, and a planar waveguide.

18. (Canceled)

19. (Canceled)

20. (Currently Amended) The infrared light source of Claim—18 Claim 1, wherein

at least a portion of the second waveguide structure comprises an optical fiber, wherein the

optical fiber is selected from the group conmsisting of a mid-infrared optical fiber, a

chalcogenide fiber and a ZBLAN fiber.

21. (Currently Amended) The infrared light source of Claim 1, wherein at least a
portion of the second waveguide structure is an optical waveguide comprising a material

selected from the group consisting of ZBLAN, sulfide, selenide, and telluride.—a—ZBEAN

22. (Canceled)

23. (Currently Amended) The infrared light source of Claim 1, wherein the longer

optical signal wavelength comprises a wavelength of approximately 1.7 microns or more.

24, (Currently Amended) The infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a wavelength in the range of two (2) microns to ten (10)

microns.

25. (Currently Amended) The infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a wavelength in the range of five (5) microns to seven

(7) microns.

DALO1:977688
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26. (Currently Amended) The infrared light source of Claim 1, further comprising
a wavelength separator coupled to the Raman wavelength shifter and capable of transmitting
at least a portion of a selected wavelength from the Raman wavelength shifter.

27. (Previously Presented) The infrared light source of Claim 26, wherein the
wavelength separator is selected from the group consisting of a demultiplexer, one or more
partially transmissive gratings, one or more partially transmitting mirrors, one or more Fabry

Perot filters and one or more dielectric gratings.

28. (Currently Amended) The infrared light source of Claim 1, further comprising
at least a third waveguide structure coupled to the Raman wavelength shifter, wherein the

third-waveguide structure-coemprises-a coupling loss between the third waveguide structure

and the wavelength shifter comprises of no more than five (5) decibels.

DALO01:977688
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29. (Currently Amended) A method of shifting an optical signal wavelength to a
longer optical sigral wavelength, comprising:

combining ceupling a first eptieal pump signal generated by a first pump laser and a
second eptieal-pump signal generated by a second pump laser into a first optical signal, the

first pump signal comprising at least a first wavelength and the second pump signal

comprising at least a second wavelength, wherein the first wavelength of the first pump

signal is substantially different than the second wavelength of the second pump signal: te-a

receiving the first optical signal at a wavelength shifter, the wavelength shifter

comprising a first waveguide structure and a second waveguide structure, wherein the first

waveguide structure is substantially different than the second waveguide structure;

shifting at least the first wavelength ene—wavelength-of-the-first-optical-signal-to an

intermediate optical wavelength using ar the first intermediate waveguide structure based at

least in part on a Raman effect; esupled-to-thegainfiber;
shifting the intermediate_optical wavelength to a longer optical signal wavelength

using the second a—seeend—waveguide structure—eoupled—to—the—intermediate—waveguide

structure; and

wherein at least a portion of the intermediate optical wavelength is greater than the

first wavelength ene-wavelength-of-the-first-optical-signal-and wherein at least a portion of

the longer optical signal wavelength is greater than the intermediate optical wavelength.
wavelensts:

30. (Original) The method of Claim 29, wherein the second pump laser comprises
a plurality of laser diodes capable of generating a plurality of pump signals substantially

centered on a selected wavelength.

31. (Currently Amended) The method of Claim 30, wherein the second pump

laser further comprises a multiplexer capable of combining the plurality of pump signals into

the second eptieal pump signal.

DALO1:977688
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32. (Currently Amended) The method of Claim 29, wherein the second

wavelength of the second pump signal is eptical-signal-comprises—a——selected—wavelength
selected from the group consisting of 980 nm, 1310 nm, 1390 nm, 1400-1499 nm and 1510

nm.

33. (Canceled)

34. (Canceled)

35. (Canceled)

36. (Currently Amended) The method of Claim 29, wherein the first waveguide
structure at least partially contributes to increasing an optical energy of at least a portion of
the first optical signal and wherein the increased optical signal energy is communicated from

the first waveguide structure at a selected wavelength.

37. (Currently Amended) The method of Claim 29, wherein the longer optical

signal wavelength comprises a wavelength of approximately 1.7 microns or more.

38. (Currently Amended) The method of Claim 29, wherein the longer optical
signal wavelength comprises a wavelength in the range of two (2) microns to ten (10)

microns.

39. (Currently Amended) The method of Claim 29, further comprising
transmitting at least a portion of a selected wavelength from the Raman wavelength shifter
into a third waveguide structure.

40. (Canceled)

41. (Canceled)

42. (Canceled)

DALQ1:977688
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43. (Canceled)

44, (Canceled)

45. (Canceled)

46. (Canceled)

47. (Canceled)

48. (Canceled)

49. (Canceled)

50. (Canceled)

51. (Canceled)

52. (New) The method of Claim 29, wherein the first waveguide structure is
selected from the group consisting of a dispersion compensating fiber, a dispersion shifted

fiber, a single mode fiber, a chalcogenide fiber, and a fused silica optical fiber.

53. (New) The method of Claim 29, wherein the second waveguide structure is
selected from the group consisting of a chalcogenide fiber and a ZBLAN fiber.

54. (New) The method of Claim 29, wherein at least a portion of the second
waveguide structure is an optical waveguide comprising a material selected from the group

consisting of ZBLAN, sulfide, selenide, and telluride.

55. (New) The infrared light source of Claim 1, wherein the longer optical

wavelength is adapted for use in a diagnostic procedure to detect tissue abnormalities.

DALO1:977688
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56. (New) The infrared light source of Claim 1, wherein the longer optical
wavelength is further coupled to a medical device adapted for insertion into a patient’s body

through an orifice in the body.

57. (New) The infrared light source of Claim 1, wherein the longer optical

wavelength is adapted for use to ablate tissue with reduced collateral damage.

58. (New) The infrared light source of Claim 1, wherein the longer optical
wavelength is adapted for use in a differential spectroscopic measurement based at least in

part on a comparison of measurements taken from different portions of a sample.

59. (New) The infrared light source of Claim 1, wherein the longer optical
wavelength is adapted for use in a measurement based at least in part on a comparison of a

plurality of wavelengths transmitted through a sample.

60. (New) The method of Claim 29, wherein the longer optical wavelength is

adapted for use in a diagnostic procedure to detect tissue abnormalities.

61. (New) The method of Claim 29, wherein the longer optical wavelength is
further coupled to a medical device adapted for insertion into a patient’s body through an

orifice in the body.

62. (New) The method of Claim 29, wherein the longer optical wavelength is

adapted for use to ablate tissue with reduced collateral damage.

63. (New) The method of Claim 29 wherein the longer optical wavelength is
adapted for use in a differential spectroscopic measurement based at least in part on a

comparison of measurements taken from different portions of a sample.

DALOQ1:977688
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64. (New) The method of Claim 29, wherein the longer optical wavelength is
adapted for use in a measurement based at least in part on a comparison of a plurality of

wavelengths transmitted through a sample.

DAL01:977688
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REMARKS

This Application has been carefully reviewed in light of the Office Action mailed
August 28, 2007. To clarify various aspects of inventive subject matter, Applicant amends
Claims 1, 3, 5, 7, 9-12, 14, 16, 20-21, 23-26, 28-29, 31-32, and 36-39. Applicant also
introduces new Claims 52-64 and cancels Claims 4, 18-19, 22, 33-35, and 46-51 without
prejudice or disclaimer. To advance prosecution of this application, Applicant has responded
to each notation by the Examiner. Applicant submits that all of the pending claims are in a
condition of allowance. Applicant respectfully requests reconsideration, further examination,

and favorable action in this case.

Claim Rejection 35 U.S.C. § 112
The Examiner rejects Claims 1-39 and 46-51 under 35 U.S.C. § 112, first paragraph,

as failing to comply with the written description requirement. Applicant has canceled Claims
4, 18-19, 22, 33-35, and 46-51, and has amended Claims 1, 3, 5, 7, 9-12, 14, 16, 20-21, 23-
26, 28-29, 31-32, and 36-39. Applicant believes these amendments do not narrow the scope
of the claims, but address the Examiner's rejections under §112. Applicant respectfully

requests reconsideration and favorable action in this case.

No Waiver
All of Applicant’s arguments and amendments are without prejudice or disclaimer.
By not responding to additional statements made by the Examiner, Applicant does not

acquiesce to the Examiner’s additional statements.

DAL 01:977688
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CONCLUSION

Applicant has made an earnest attempt to place this case in condition for allowance.

For the foregoing reasons and for other reasons clearly apparent, Applicant respectfully

requests reconsideration and full allowance of all pending Claims.

Although Applicant believes no fee is due, the Commissioner is hereby authorized to
charge any fee or credit any overpayment to Deposit Account No. 02-0384 of Baker Botts
L.L.P.

If the Examiner feels that a conference would advance prosecution of this Application
in any manner, Brian J. Gaffney stands willing to conduct such a telephone interview at the

convenience of the Examiner. Mr. Gaffney may be reached at 214-953-6682.

Respectfully submitted,

Date: /[",év: 5{ Z@%
Customer No. 0 5073

DAL01:977688
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Art Unit: 3663

DETAILED ACTION
Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall

set forth the best mode contemplated by the inventor of carrying out his invention.

Claims 1-39 and 46-51 are rejected under 35 U.S.C. 112, first paragraph, as
failing to comply with the written description requirement. The claim(s) contains subject
matter which was not described in the specification in such a way as to reasonably
convey to one skilled in the relevant art that the inventor(s), at the time the application
was filed, had possession of the claimed invention.

Figure 9C of the present application shows a combiner (944) coupled to a first
pump source (942a) and a second pump source (942b). The output of the device is sent
to a Raman Oscillator. The structure of the Raman Oscillator is disclosed by figures 8A
to 8D.

As a result, the present application fails to provide support for the claimed gain
fiber comprising a first waveguide structure.

Figures 8A to 8D disclose what is identified as either a Raman Oscillator or
Raman Wavelength shifter.

It is not cl\ear in these figures as to what defines the intermediate waveguide
structure coupled to a second Awaveguide structure capable of wavelength shifting at

least one wavelength of a first optical signal to an intermediate wavelength.
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It is also noted that there is no sole figure in the specification that shows the
complete structure supporting either independent claim 1 or 29.

An exact description of the combination of figures that supports the claimed
subject matter along with a clear identification of structure that supports each individual
claimed element is proper in order to make a valid comparison with the prior art.

Applicant's arguments with respect to claims 1-39 and 46-51 have been
considered but are moot in view of the new ground(s) of rejection.

The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. The reference cited expands on the concepts of previously

recited art.

Any inquiry concerning this communication should be directed to Mark Hellner at

telephone number 571 272 6981.

Mark Helliner
Primary Examiner

AU 3663

MWoak Wolbng~
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Attorney Docket No. Patent Application
074036.0133 10/812,608

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Mohammed N. Islam

Serial No.: 10/812,608

Filing Date: March 30, 2004

Art Unit: 3663

Examiner: Mark Hellner

Confirmation No.: 3187

Title: System and Method for Voice Control of Medical
Devices

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

Response pursuant to 37 C.F.R. § 1.111

In response to the first Office Action mailed March 1, 2007, Applicant respectfully
requests the Examiner to reconsider the rejection of the claims in view of the following

amendments and remarks. Please amend the Application as follows:

DALO01:950262.1
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IN THE TITLE
On Page 1, please replace the Title as follows:

Infra-Red Light Source including a Raman Shifter
On Page 57, please replace the Title as follows:

Infra-Red Light Source including a Raman Shifter

DALQ1:950262.1
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IN THE SPECIFICATION

On Page 57, lines 1-11, please replace all of the Abstract section as follows:

An infrared light source includes one or more combiners that are coupled to at least a
first pump laser and a second pump laser. The combiners are operable to couple a first
optical signal generated by the first pump laser and a second optical signal generated by the
second pump laser to a gain fiber, the gain fiber comprising a first waveguide structure. The
light source also includes a Raman wavelength shifter that is coupled to the gain fiber. The
Raman wavelength shifter being operable to wavelength shift based at least in part on a
Raman effect. At least a portion of the Raman wavelength shifter comprising an intermediate
waveguide structure that is coupled to a second waveguide structure capable of wavelength
shifting at least one wavelength of the first optical signal to an intermediate wavelength in the
intermediate waveguide structure and then a longer signal wavelength in the second

waveguide structure.

DAL01:950262.1
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IN THE CLAIMS

Please amend the claims as follows:

1. (Currently Amended) A-mid An infrared light source, comprising:

a-combiner one or more combiners coupled to at least a first pump laser and a second

pump laser, the combiners eembiner operable to couple a first optical signal generated by the
first pump laser and a second optical signal generated by the second pump laser to a gain
fiber, the gain fiber comprising a first waveguide structure; and

a Raman wavelength shifter coupled to the gain fiber, the Raman wavelength shifter

operable to wavelength shift based at least in part on a Raman effect, at least a portion of the

Raman wavelength shifter comprising an intermediate waveguide structure coupled to a

second waveguide structure capable of wavelength shifting at least one wavelength of the

first optical signal to an intermediate wavelength in the intermediate waveguide structure and

then a longer signal wavelength in the second waveguide structure;

wherein at least a portion of the intermediate wavelength is greater than the one

wavelength of the first optical signal and wherein at least a portion of the longer signal

wavelength is greater than the intermediate wavelength.

2. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
first pump laser is selected from the group consisting of a continuous wave laser and a pulsed
laser.

3. (Currently Amended) The mid-infrared light source of Claim 1, wherein the

first pump laser is selected from the group consisting of a solid state laser, a Nd:YAG laser, a

Nd:YLF laser, laser diodes, a semiconductor laser, and a cladding pump fiber laser.

4. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
second pump laser is selected from the group consisting of a continuous wave laser and a

pulsed laser.

DAL01:950262.1
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5. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
second pump laser is selected from the group consisting of a solid state laser, a Nd:YAG

laser, a Nd:YLF laser, laser diodes, a semiconductor laser, and a cladding pump fiber laser.

6. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
second pump laser comprises a plurality of laser diodes capable of generating a plurality of

pump signals substantially centered on a selected wavelength.

7. (Currently Amended) The mid-infrared light source of Claim 6, wherein the
second pump laser further comprises a multiplexer capable of combining the plurality of

pump signals into the second optical signal.

8. (Currently Amended) The mid-infrared light source of Claim 7, wherein the
multiplexer is selected from the group consisting of a wavelength division multiplexer, a

polarization multiplexer, and a power combiner.

9. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
second optical signal comprises a selected wavelength selected from the group consisting of
980 nm, 1310 nm, 1390 nm, 1400-1499 nm, and 1510 nm.

10. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
longer optical signal wavelength comprises a pulsed optical signal having a pulse repetition

rate in the range of two (2) hertz to one hundred (100) megahertz.

11. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
longer optical signal wavelength comprises a pulsed optical signal having a pulse width in the

range of two (2) nanoseconds to one hundred (100) milliseconds.

12. (Currently Amended) The mid-infrared light source of Claim 1, wherein a
variation of the wavelength of the first optical signal causes a variation in wavelength of the

longer optical signal.

DAL01:950262.1
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13. (Currently Amended) The mid-infrared light source of Claim 1, wherein the

one or more combiners are eombineris selected from the group consisting of a wavelength

division multiplexer and a power coupler.

14. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
gain fiber is selected from the group consisting of a dispersion compensating fiber, a

dispersion shifted fiber, a single mode fiber, a chalcogenide fiber, and a fused silica optical

fiber.

15. (Currently Amended) The mid-infrared light source of Claim 1, wherein at
least a portion of the first waveguide structure is selected from the group consisting of an

optical fiber, a hollow tube waveguide, an air core waveguide, and a planar waveguide.

16. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
first waveguide structure at least partially contributes to increasing an optical energy of at
least the first optical signal and wherein the increased optical signal energy is communicated

from the first waveguide structure at a selected wavelength.

17. (Currently Amended) The mid-infrared light source of Claim 1, wherein at
least a portion of the second waveguide structure is selected from the group consisting of an

optical fiber, a hollow tube waveguide, an air core waveguide, and a planar waveguide.

18. (Currently Amended) The mid-infrared light source of Claim 1, wherein at

least a portion of the second waveguide structure comprises an optical fiber.

19. (Currently Amended) The mid-infrared light source of Claim 18, wherein the

optical fiber comprises a mid-infrared optical fiber.

20. (Currently Amended) The mid-infrared light source of Claim 18, wherein the
optical fiber is selected from the group consisting of a chalcogenide fiber and a ZBLAN fiber.

DALO01:950262.1
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21. (Currently Amended) The mid-infrared light source of Claim 1, wherein at
least a portion of the second waveguide structure is selected from the group consisting of a

ZBLAN waveguide, a sulfide waveguide, a selenide waveguide, and a telluride waveguide.

22. (Currently Amended) The mid-infrared light source of Claim 1, wherein at

least a portion of the second waveguide structure comprises a single mode optical fiber.

23. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
longer optical signal wavelength comprises a wavelength of approximately 1.7 microns or

more.

24. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
longer optical signal wavelength comprises a wavelength in the range of two (2) microns to

ten (10) microns.

25. (Currently Amended) The mid-infrared light source of Claim 1, wherein the
longer optical signal wavelength comprises a wavelength in the range of five (5) microns to

seven (7) microns.

26. (Currently Amended) The mid-infrared light source of Claim 1, further
comprising a wavelength separator coupled to the Raman wavelength shifter and capable of

transmitting at least a portion of a selected wavelength from the Raman wavelength shifter.

27. (Currently Amended) The mid-infrared light source of Claim 26, wherein the
wavelength separator is selected from the group consisting of a demultiplexer, one or more
partially transmissive gratings, one or more partially transmitting mirrors, one or more Fabry

Perot filters and one or more dielectric gratings.

28. (Currently Amended) The mid-infrared light source of Claim 1, further
comprising at least a third waveguide structure coupled to the Raman wavelength shifter,
wherein the third waveguide structure comprises a coupling loss of no more than five (5)

decibels.

DALO01:950262.1
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29. (Currently Amended) A method of shifting an optical signal wavelength to a
longer optical signal wavelength, comprising:

coupling a first optical signal generated by a first pump laser and a second optical
signal generated by a second pump laser to a gain fiber, the gain fiber comprising a first
waveguide structure; and

shifting at least one wavelength of the first optical signal to an intermediate

wavelength using an intermediate waveguide structure coupled to the gain fiber;

shifting the intermediate wavelength to a longer signal wavelength using a second

waveguide structure coupled to the gainfiber intermediate waveguide structure; and

wherein at least a portion of the intermediate wavelength is greater than the one

wavelength of the first optical signal and wherein at least a portion of the longer signal

wavelength is greater than the intermediate wavelength.

30. (Original) The method of Claim 29, wherein the second pump laser comprises
a plurality of laser diodes capable of generating a plurality of pump signals substantially

centered on a selected wavelength.

31. (Original) The method of Claim 30, wherein the second pump laser further
comprises a multiplexer capable of combining the plurality of pump signals into the second

optical signal.

32. (Original) The method of Claim 29, wherein the second optical signal
comprises a selected wavelength selected from the group consisting of 980 nm, 1310 nm,
1390 nm, 1400-1499 nm and 1510 nm.

33. (Original) The method of Claim 29, wherein the longer optical signal
wavelength comprises a pulsed optical signal having a pulse repetition rate in the range of

two (2) hertz to one hundred (100) megahertz.

DAL01:950262.1
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34. (Original) The method of Claim 29, wherein the longer optical signal
wavelength comprises a pulsed optical signal having a pulse width in the range of two (2)

nanoseconds to one hundred (100) milliseconds.

35. (Original) The method of Claim 29, wherein a variation of the wavelength of

the first optical signal causes a variation in wavelength of the longer optical signal.

36. (Original) The method of Claim 29, wherein the first waveguide structure at
least partially contributes to increasing an optical energy of at least the first optical signal and
wherein the increased optical signal energy is communicated from the first waveguide

structure at a selected wavelength.

37. (Original) The method of Claim 29, wherein the longer optical signal

wavelength comprises a wavelength of approximately 1.7 microns or more.

38. (Original) The method of Claim 29, wherein the longer optical signal

wavelength comprises a wavelength in the range of two (2) microns to ten (10) microns.
39. (Original) The method of Claim 29, further comprising transmitting at least a

portion of a selected wavelength from the Raman wavelength shifter into a third waveguide

structure.

40. (Canceled)

41. (Canceled)

42. (Canceled)

43. (Canceled)

44. (Canceled)
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45. (Canceled)

46. (New) The infrared light source of Claim 1, wherein the intermediate

waveguide structure comprises at least in part fused silica fiber.

47. (New) The infrared light source of Claim 1, wherein intermediate waveguide

structure is substantially different than the second waveguide structure.

48. (New) The infrared light source of Claim 1, wherein the first pump laser is at

a different wavelength than the second pump laser.

49. (New) The method of Claim 29, wherein the intermediate waveguide

structure comprises at least in part fused silica fiber.

50. (New) The method of Claim 29, wherein intermediate waveguide structure is

substantially different than the second waveguide structure.

51. (New) The method of Claim 29, wherein the first optical signal is at a

different wavelength than the second optical signal.
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REMARKS

This Application has been carefully reviewed in light of the first Office Action mailed
March 1, 2007. To clarify various aspects of inventive subject matter and in some cases to
remove unnecessary limitations, Applicant amends Claims 1-29. Applicant also introduces
new Claims 46-51 and cancels Claims 40-45 without prejudice or disclaimer. To advance
prosecution of this Application, Applicant has responded to each notation by the Examiner.
Applicant submits that all of the original claims are allowable over the cited references.

Applicant respectfully requests reconsideration and favorable action in this case.

Objection to Drawings

The Examiner objects to the drawings because they are not formal drawings.
Applicant is filing concurrently herewith seven sheets of formal drawings. They replace the

informal drawings originally filed.

Objection to Specification

The Examiner objects to the abstract and title because they do not adequately describe
the invention claimed. Applicant has amended the abstract and title. Applicant respectfully

requests reconsideration and favorable action in this case.

Claim Rejection 35 U.S.C. § 103

The Examiner rejects Claims 1-39 under 35 U.S.C. § 103(a) as being unpatentable
over U.S. 6,885,683 issued to Fermann et al. (“Fermann”) in view of U.S. Patent 6,407,853
issued to Samson et al. (“Samson”). Applicant respectfully traverses these claim rejections

for the reasons discussed below.

Applicant provides a reminder that to defeat a patent under 35 U.S.C. § 103, “the
prior art reference must teach, disclose, or suggest all the claim limitations.” In re Vaeck, 947
F.2d 488 (Fed. Cir. 1991); M.P.E.P. § 706.02(j). Applicant respectfully submit that
Fermann, Samson, and/or knowledge supposedly generally available to those of ordinary
skill in the art at the time of the invention, taken alone or in combination, fail to teach or

suggest, either expressly or inherently, a number of elements of independent Claims 1 and 29.

DALO01:950262.1
Page 87 of 239



Attorney Docket No. Patent Application
074036.0133 10/812,608
12

A. The Proposed Fermann- Samson Combination Fails to Disclose, Teach, or
Suggest Each and Every Limitation Recited in Claims 1 and 29

Applicant submits that amended Claim 1 is patentable over Fermann in view of
Samson. Among other features, amended Claim 1 recites, in part, that “a Raman wavelength
shifter coupled to the gain fiber, the Raman wavelength shifter operable to wavelength shift
based at least in part on a Raman effect, at least a portion of the Raman wavelength shifter
comprising an intermediate waveguide structure coupled to a second waveguide structure
capable of wavelength shifting at least one wavelength of the first optical signal to an
intermediate wavelength in the intermediate waveguide structure and then a longer signal
wavelength in the second waveguide structure.” Amended Claim 1 also recites, in part, that
“at least a portion of the intermediate wavelength is greater than the one wavelength of the
first optical signal and wherein at least a portion of the longer signal wavelength is greater

than the intermediate wavelength.”

Fermann fails to teach or suggest a number of elements of amended Claim 1. For
example, nowhere does Fermann contemplate a Raman wavelength shifter coupled to the
gain fiber, the Raman wavelength shifter operable to wavelength shift based at least in part on
a Raman effect, at least a portion of the Raman wavelength shifter comprising an
intermediate waveguide structure coupled to a second waveguide structure capable of
wavelength shifting at least one wavelength of the first optical signal to an intermediate
wavelength in the intermediate waveguide structure and then a longer signal wavelength in
the second waveguide structure. Moreover, Fermann fails to teach or suggest that at least a
portion of the intermediate wavelength is greater than the one wavelength of the first optical
signal and wherein at least a portion of the longer signal wavelength is greater than the

intermediate wavelength. Consequently, Fermann fails to teach or suggest amended Claim 1.

The Samson reference fails to atone for the deficiencies of Fermann. For example,
Samson fails to disclose, teach, or suggest that a Raman wavelength shifter coupled to the
gain fiber, the Raman wavelength shifter operable to wavelength shift based at least in part on
a Raman effect, at least a portion of the Raman wavelength shifter comprising an
intermediate waveguide structure coupled to a second waveguide structure capable of
wavelength shifting at least one wavelength of the first optical signal to an intermediate

wavelength in the intermediate waveguide structure and then a longer signal wavelength in
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the second waveguide structure. Moreover, Samson fails to teach or suggest that at least a
portion of the intermediate wavelength is greater than the one wavelength of the first optical
signal and wherein at least a portion of the longer signal wavelength is greater than the

intermediate wavelength. Consequently, Samson fails to teach or suggest amended Claim 1.

For at least these reasons, Applicant submits that Fermann and/or Samson, taken
alone or in combination, fail to teach or suggest amended Claim 1. Applicant respectfully
requests withdrawal of the rejection and full allowance of independent Claim 1 and all claims

depending therefrom.

Applicant submits that amended independent Claim 29 is patentable over Fermann in
view of Samson for reasons analogous to those discussed above. Thus, Applicant
respectfully requests withdrawal of the rejection and full allowance of amended Claim 29 and

all claims depending therefrom.

B. The Proposed Fermann- Samson Combination is Improper

The rejection of Applicant’s claims is also improper because the Examiner has not
shown the required teaching, suggestion, or motivation in Fermann, Samson, or in the
knowledge generally available to those of ordinary skill in the art at the time of the invention
to combine or modify the Fermann or Samson references in the manner the Examiner

proposes. The rejected claims are allowable for at least this additional reason.
1. The Obviousness Standard

The question raised under 35 U.S.C. § 103 is whether the prior art taken as a whole
would suggest the claimed invention taken as a whole to one of ordinary skill in the art at the
time of the invention. Accordingly, even if all elements of a claim are disclosed in various
prior art references, which is certainly not the case here as discussed above, the claimed
invention taken as a whole cannot be said to be obvious without some reason given in the
prior art why one of ordinary skill at the time of the invention would have been prompted to
modify the teachings of a reference or combine the teachings of multiple references to arrive
at the claimed invention. It is clear based at least on the distinctions discussed above that the
proposed Fermann and Samson combination does not, taken as a whole, suggest the claimed

invention. Respectfully, it appears to Applicant that the Examiner has merely pieced
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together disjointed portions of references, with the benefit of hindsight using Applicant’s

claims as a blueprint, in an attempt to reconstruct Applicant’s claims.

The governing Federal Circuit case law makes this strict legal standard clear.'
According to the Federal Circuit, “a showing of a suggestion, teaching, or motivation to
combine or modify prior art references is an essential component of an obviousness holding.”
In re Sang-Su Lee, 277 F.3d 1338, 1343, 61 U.S.P.Q.2d 1430, 1433 (Fed. Cir. 2002) (quoting
Brown & Williamson Tobacco Corp. v. Philip Morris Inc., 229 F.3d 1120, 1124-25, 56
U.S.P.Q.2d 1456, 1459 (Fed. Cir. 2000)). “Evidence of a suggestion, teaching, or motivation
. . . may flow from the prior art references themselves, the knowledge of one of ordinary skill
in the art, or, in some cases, the nature of the problem to be solved.” In re Dembiczak, 175
F.3d 994, 999, 50 U.S.P.Q.2d 1614, 1617 (Fed. Cir. 1999). However, the “range of sources
available . . . does not diminish the requirement for actual evidence.” Id. Although a prior
art device “may be capable of being modified to run the way the apparatus is claimed, there
must be a suggestion or motivation in the reference to do so.” In re Mills, 916 F.2d at 682,
16 U.S.P.Q.2d at 1432 (emphasis added). See also In re Rouffet, 149 F.3d 1350, 1357, 47
U.S.P.Q.2d 1453, 1457-58 (Fed. Cir. 1998) (holding a prima facie case of obviousness not
made where the combination of the references taught every element of the claimed
invention but did not provide a motivation to combine); In Re Jones, 958 F.2d 347, 351, 21
U.S.P.Q.2d 1941, 1944 (Fed. Cir. 1992) (“Conspicuously missing from this record is any
evidence, other than the PTO’s speculation (if that can be called evidence) that one of
ordinary skill in the herbicidal art would have been motivated to make the modification of the
prior art salts necessary to arrive at” the claimed invention.). Even a determination that it
would have been obvious to one of ordinary skill in the art at the time of the invention to try
the proposed modification or combination is not sufficient to establish a prima facie case of

obviousness. See In re Fine, 837 F.2d 1071, 1075, 5 U.S.P.Q.2d 1596, 1599 (Fed. Cir. 1988).

In addition, the M.P.E.P. and the Federal Circuit repeatedly warn against using an
applicant's disclosure as a blueprint to reconstruct the claimed invention. For example, the
M.P.E.P. states, “The tendency to resort to 'hindsight’ based upon applicant’s disclosure is

often difficult to avoid due to the very nature of the examination process. However,

! Note M.P.E.P. 2145 X.C. ("The Federal Circuit has produced a number of decisions overturning obviousness
rejections due to a lack of suggestion in the prior art of the desirability of combining references."”).

DAL01:950262.1
Page 90 of 239



Attorney Docket No. Patent Application
074036.0133 10/812,608
15

impermissible hindsight must be avoided and the legal conclusion must be reached on the
basis of the facts gleaned from the prior art” M.P.E.P. § 2142 (emphasis added). The
governing Federal Circuit cases are equally clear. “A critical step in analyzing the
patentability of claims pursuant to [35 U.S.C. § 103] is casting the mind back to the time of
invention, to consider the thinking of one of ordinary skill in the art, guided only by the prior
art references and the then-accepted wisdom in the field. . . . Close adherence to this
methodology is especially important in cases where the very ease with which the invention
can be understood may prompt one ‘to fall victim to the insidious effect of a hindsight
syndrome wherein that which only the invention taught is used against its teacher.”” In re
Kotzab, 217 F.3d 1365, 1369, 55 U.S.P.Q.2d 1313, 1316 (Fed. Cir. 2000) (citations omitted;
emphasis added). In /n re Kotzab, the court noted that to prevent the use of hindsight based
on the invention to defeat patentability of the invention, this court requires the examiner to
show a motivation to combine the references that create the case of obviousness. See id See
also, e.g., Grain Processing Corp; v. American Maize-Products, 840 F.2d 902, 907, 5
U.S.P.Q.2d 1788, 1792 (Fed. Cir. 1988). Similarly, in In re Dembiczak, the Federal Circuit
reversed a finding of obviousness by the Board, explaining that the required evidence of
such a teaching, suggestion, or motivation is essential to avoid impermissible hindsight

reconstruction of an applicant’s invention:

Our case law makes clear that the best defense against the subtle but powerful
attraction of hind-sight obviousness analysis is rigorous application of the
requirement for a showing of the teaching or motivation to combine prior
art references. Combining prior art references without evidence of such a
suggestion, teaching, or motivation simply takes the inventor's disclosure as a
blueprint for piecing together the prior art to defeat patentability—the essence
of hindsight.

175 F.3d at 999, 50 U.S.P.Q.2d at 1617 (emphasis added) (citations omitted; emphasis
added).

2. Argument

According to the Examiner, it would have been obvious to a person of skill in the art
at the time the invention was made to combine the teachings of Arthurs ‘167 or Arthurs ‘681,
with one or more of Fermann and Samson references. The Examiner provides essentially rno

support in the Fermann and Samson references for these assertions. Applicant respectfully
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submits that the Examiner’s assertion that it would have been obvious to modify the
teachings of Fermann with Samson to purportedly arrive at Applicant’s invention is entirely
insufficient to support a prima facie case of obviousness under 35 U.S.C. § 103(a) under the
M.P.E.P. and the governing Federal Circuit case law. Consequently, the Examiner has not
demonstrated the requisite teaching, suggestion, or motivation in either of the reference or in
the knowledge that is supposedly generally available to one of ordinary skill in the art at the
time of Applicant’s invention to combine or modify these references in the manner the

Examiner proposes.

It appears that the Examiner is merely proposing alleged advantages of modifying
Fermann with Samson (advantages which Applicant does not admit could even be achieved
by combining these references in the manner the Examiner proposes). While the Examiner
has cited portions of Fermann and Samson the Examiner has not pointed to any portions of
the cited references or to knowledge supposedly generally available to those of ordinary skill
in the art at the time of the invention that would teach, suggest, or motivate one of ordinary
skill in the art at the time of invention to modify the system disclosed in Fermann as
suggested by the Examiner. Indeed, if it were sufficient for Examiners to merely point to a
purported advantage and conclude that it would have been obvious to combine of modify that
reference with other references simply based on that advantage (which, as should be evident
from the case law discussed above, it certainly is not), then virtually any two references
would be combinable just based on the fact the one reference states an advantage of its
system. Of course, as the Federal Circuit has made clear and as discussed above, that is not

the law.

It certainly would not have been obvious to one of ordinary skill in the art at the time
of invention fo even attempft to, let alone to actually, modify or combine the system disclosed
in Fermann with Samson in the manner proposed by the Examiner. Applicant respectfully
submits that the Examiner’s attempt to modify or combine Fermann with Samson appears to
constitute the type of impermissible hindsight reconstruction of Applicant’s claims, using
Applicant’s claims as a blueprint, that is specifically prohibited by the M.P.E.P. and

governing Federal Circuit cases.
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Accordingly, since the prior art fails to provide the required teaching, suggestion, or
motivation to modify Fermann in the manner the Examiner proposes, Applicant respectfully
submits that the Examiner’s conclusions set forth in the Office Action do not meet the
requirements set forth in the M.P.E.P. and the governing Federal Circuit case law for
demonstrating a prima facie case of obviousness. Applicant respectfully submits that the

rejection must therefore be withdrawn.

D. Conclusion

For at least these reasons, Applicant respectfully requests reconsideration and

allowance of independent Claims 1 and 29, and claims depending therefrom.

No Waiver

All of Applicant’s arguments and amendments are without prejudice or disclaimer.
Additionally, Applicant has merely discussed example distinctions from the Fermann and
Samson references. Other distinctions may exist, and Applicant reserves the right to discuss
these additional distinctions in a later Response or on Appeal, if appropriate. By not
responding to additional statements made by the Examiner, Applicants do not acquiesce to
the Examiner’s additional statements. The example distinctions discussed by Applicant are

sufficient to overcome the anticipation and obviousness rejections.
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CONCLUSION

Applicant has made an earnest attempt to place this case in condition for allowance.
For the foregoing reasons and for other reasons clearly apparent, Applicant respectfully

requests reconsideration and full allowance of all pending Claims.

Although Applicant believes no fee is due, the Commissioner is hereby authorized to

charge any fee or credit any overpayment to Deposit Account No. 02-0384 of Baker Botts
L.L.P.

If the Examiner feels that a conference would advance prosecution of this Application
in any manner, Brian J. Gaffney stands willing to conduct such a telephone interview at the

convenience of the Examiner. Mr. Gaffney may be reached at 214-953-6682.

Respectfully submitted,

Date: %yrx_@ / 2k

7

Customér No.
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Reg. No. 51,712
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earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[] Responsive to communication(s) filedon ___
2a)[]] This action is FINAL. 2b)X] This action is non-final.
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.
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12)[_] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
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1.[] Certified copies of the priority documents have been received.
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Application/Control Number: 10/812,608 < Page 2
Art Unit: 3663 ‘

DETAILED ACTION
Drawings

The drawings are objected to because they are informal hand sketches.
Corrected drawing sheets in compliance with 37 CFR-1.121(d) are required in reply to
the Office action to avoid abandonment of fhe application. Any amended replaéement
drawing sheet should include all of the figures appearing on the immediate prior version
of the sheet, even if only one figure is being amended. The figure or figure number of an
amended drawing should not be labeled as “amended.” If a drawing figure is to be
canceled, the appropriate figure must be removed from the replacement sheet, and
where necessary, the remaining figures must be renumbered and éppropriate changes
made to the brief description of the several views of the drawings for consistency.
Additional replacement sheets rﬁay be necessary to show the renumbering of the
remaining figures. Each draWing sheet submitted aﬁer the filing date of an application
must be labeled in the top margin as either “Replacement Sheet” or “New Sheet”
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the
applicant will be notified and informed of any required corrective action in the next Office
action. The objection to the drawings will not be held in abeyance.

Specification

The abstract of the disclosure is objected to because it does not describe the

embodiment to which the present claims are directed. Correction is required. See

MPEP § 608.01(b).
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Application/Control Number: 10/812,608 | Page 3
Art Unit: 3663

The title of the invention is not descriptive. A new title is requiréd that is clearly
indicative of the invention to which the claims are directed.
The following title is suggested: Mid Infra-Red Light Source Includihg A Raman
Shifter. |
Claim Rejections - 35 USC § 103
The following is a quotation of 35 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 1-39 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Fermann et al (6,885,683) in view of Samson et al (6,407,853).

Fermann et al disclose a light source comb,rising: a gain fiber (21) comprising a
first waveguide structure; and a Raman wavelength shifter (22) coupled to the gain
fiber; at least a portion of the wavelength shifter being a second fluoride base
waveguide capable of shifting the optical signal derived from the gain fiber.

The difference between claim 1 and Fermann et al is the explicit recitation of a
firét pump laser and second pump laser coupléd to a combiner in order to inpu't light ir{to
the gain fiber.

With respect to this difference, it would have been IogiCaI for the skilled artisén to
have knowledge of known structure for energizing the gain fiber (21) disclosed by

Fermann et al.
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Application/Control Number: 10/812,608 ' Page 4
Art Unit: 3663 '

This would have led the skilled artisan to the teaching of Samson et al which
discloses that it was known at the time of the present application to have provided first
pumping means (P1), second pumping means (P2) and a combiner (WDM 1) in order to
energize a Tm gain fiber.

Claims 2-7, 9 and 12 recite inherent .properties and elements of known laser
pumping sources and, as such, would have been suggested by the laser pumping
means disclosed by Samson/

Claim 8 and 13 are taugﬁt by the multiplexers of Samson et al.

Pulsed pumping (claims 10 and 11) would have been obvious in applications in
which amplification is coordinated with a pulsed source such as the one disclosed by
Fermann et al.

Claims 14-22 recite known properties of gain fibers and, as such, would have
been suggested by the gain fibers disclosed by either Fermann et al or Samson et al.

The wavelength of operation (claims 23-25) would have depende& on the
industrial appIiCation of the device disclosed by Fermann et al.

Claims 26 - 28 are taught by the PCM of Fermann et al.

Claims 29 to 39 are taught by the combination of Fermann et al and Samson et
al applied to claims 1-28.

Any inquiry concerning this communication should be directed to Mark Hellner at

telephone number 571 272 6981. Mark Heliner
| Primary Examiner
AU 3663 .
Maude, §¢e20ns
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Attorney Docket No. Patent Application
074036.0133 10/812,608

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Mohammed N. Islam

Serial No.: 10/812,608

Filing Date: March 30, 2004

Art Unit: 3663

Examiner: . Mark Hellner

Confirmation No.: 3187

Title: System and Method for Voice Control of Medical
Devices

Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450

Dear Sir:

RESPONSE TO ELECTION/RESTRICTION

In response to the Official Action mailed October 11, 2006 and a telephone interview
with the Examiner on December 7, 2006, solely for the purpose of advancing prosecution of
this case and without addressing the veracity of Examiner's restriction requirement, Applicant
hereby elects to prosecute Group I (Claims 1-39). Group II (Claims 40-45) is withdrawn
from the above-identified patent application without prejudice or disclaimer. This election is
made to expedite issuance of a patent from this Application. Applicant does not necessarily

agree with or acquiesce to the Examiner’s conclusion reflected in the Office Action.
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In the Claims

Please amend the claims as follows:

1. (Original) A mid-infrared light source, comprising:

a combiner coupled to at least a first pump laser and a second pump laser, the
combiner operable to couple a first optical signal generated by the first pump laser and a
second optical signal generated by the second pump laser to a gain fiber, the gain fiber
comprising a first waveguide structure; and

a Raman wavelength shifter coupled to the gain fiber, at least a portion of the Raman
wavelength shifter comprising a second waveguide structure capable of wavelength shifting

at least one wavelength of the first optical signal to a longer signal wavelength.

2. (Original) The mid-infrared light source of Claim 1, wherein the first pump

laser is selected from the group consisting of a continuous wave laser and a pulsed laser.

3. (Original) The mid-infrared light source of Claim 1, wherein the first pump
laser is selected from the group consisting of a solid state laser, a Nd:YAG laser, a Nd:YLF

laser, laser diodes, a semiconductor laser, and a cladding pump fiber laser.

4. (Original) The mid-infrared light source of Claim 1, wherein the second pump

laser is selected from the group consisting of a continuous wave laser and a pulsed laser.

5. (Original) The mid-infrared light source of Claim 1, wherein the second pump
laser is selected from the group consisting of a solid state laser, a Nd:YAG laser, a Nd:YLF

laser, laser diodes, a semiconductor laser, and a cladding pump fiber laser.

6. (Original) The mid-infrared light source of Claim 1, wherein the second pump
laser comprises a plurality of laser diodes capable of generating a plurality of pump signals

substantially centered on a selected wavelength.

DALO01:935447.1
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7. (Original) The mid-infrared light source of Claim 6, wherein the second pump
laser further comprises a multiplexer capable of combining the plurality of pump signals into

the second optical signal.

8. (Original) The mid-infrared light source of Claim 7, wherein the multiplexer
is selected from the group consisting of a wavelength division multiplexer, a polarization

multiplexer, and a power combiner.

9. (Original) The mid-infrared light source of Claim 1, wherein the second
optical signal comprises a selected wavelength selected from the group consisting of 980 nm,

1310 nm, 1390 nm, 1400-1499 nm, and 1510 nm.

10. (Original) The mid-infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a pulsed optical signal having a pulse repetition rate in

the range of two (2) hertz to one hundred (100) megahertz.

11. (Original) The mid-infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a pulsed optical signal having a pulse width in the range

of two (2) nanoseconds to one hundred (100) milliseconds.

12. (Original) The mid-infrared light source of Claim 1, wherein a variation of the
wavelength of the first optical signal causes a variation in wavelength of the longer optical

signal.

13. (Original) The mid-infrared light source of Claim 1, wherein the combiner is

selected from the group consisting of a wavelength division multiplexer and a power coupler.

14. (Original) The mid-infrared light source of Claim 1, wherein the gain fiber is
selected from the group consisting of a dispersion compensating fiber, a dispersion shifted

fiber, a single mode fiber, a chalcogenide fiber, and a fused silica optical fiber.

DALO01:935447.1
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15. (Original) The mid-infrared light source of Claim 1, wherein at least a portion
of the first waveguide structure is selected from the group consisting of an optical fiber, a

hollow tube waveguide, an air core waveguide, and a planar waveguide.

16. (Original) The mid-infrared light source of Claim 1, wherein the first
waveguide structure at least partially contributes to increasing an optical energy of at least the
first optical signal and wherein the increased optical signal energy is communicated from the

first waveguide structure at a selected wavelength.

17. (Original) The mid-infrared light source of Claim 1, wherein at least a portion
of the second waveguide structure is selected from the group consisting of an optical fiber, a

hollow tube waveguide, an air core waveguide, and a planar waveguide.

18. (Original) The mid-infrared light source of Claim 1, wherein at least a portion

of the second waveguide structure comprises an optical fiber.

19. (Original) The mid-infrared light source of Claim 18, wherein the optical

fiber comprises a mid-infrared optical fiber.

20. (Original) The mid-infrared light source of Claim 18, wherein the optical
fiber is selected from the group consisting of a chalcogenide fiber and a ZBLAN fiber.

21. (Original) The mid-infrared light source of Claim 1, wherein at least a portion
of the second waveguide structure is selected from the group consisting of a ZBLAN

waveguide, a sulfide waveguide, a selenide waveguide, and a telluride waveguide.

22, (Original) The mid-infrared light source of Claim 1, wherein at least a portion

of the second waveguide structure comprises a single mode optical fiber.

23. (Original) The mid-infrared light source of Claim 1, wherein the longer

optical signal wavelength comprises a wavelength of approximately 1.7 microns or more.

DAL01:935447.1
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24. (Original) The mid-infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a wavelength in the range of two (2) microns to ten (10)

microns.

25. (Original) The mid-infrared light source of Claim 1, wherein the longer
optical signal wavelength comprises a wavelength in the range of five (5) microns to seven

(7) microns.

26. (Original) The mid-infrared light source of Claim 1, further comprising a
wavelength separator coupled to the Raman wavelength shifter and capable of transmitting at

least a portion of a selected wavelength from the Raman wavelength shifter.

27. (Original) The mid-infrared light source of Claim 26, wherein the wavelength
separator is selected from the group consisting of a demultiplexer, one or more partially
transmissive gratings, one or more partially transmitting mirrors, one or more Fabry Perot

filters and one or more dielectric gratings.

28. (Original) The mid-infrared light source of Claim 1, further comprising at
least a third waveguide structure coupled to the Raman wavelength shifter, wherein the third

waveguide structure comprises a coupling loss of no more than five (5) decibels.

29. (Original) A method of shifting an optical signal wavelength to a longer
optical signal wavelength, comprising:

coupling a first optical signal generated by a first pump laser and a second optical
signal generated by a second pump laser to a gain fiber, the gain fiber comprising a first
waveguide structure; and

shifting at least one wavelength of the first optical signal to a longer signal

wavelength using a second waveguide structure coupled to the gain fiber.

30. (Original) The method of Claim 29, wherein the second pump laser comprises
a plurality of laser diodes capable of generating a plurality of pump signals substantially

centered on a selected wavelength.

DALO1:935447.1
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31. (Original) The method of Claim 30, wherein the second pump laser further
comprises a multiplexer capable of combining the plurality of pump signals into the second

optical signal.

32. (Original) The method of Claim 29, wherein the second optical signal
comprises a selected wavelength selected from the group consisting of 980 nm, 1310 nm,

1390 nm, 1400-1499 nm and 1510 nm.

33. (Original) The method of Claim 29, wherein the longer optical signal
wavelength comprises a pulsed optical signal having a pulse repetition rate in the range of

two (2) hertz to one hundred (100) megahertz.

34. (Original) The method of Claim 29, wherein the longer optical signal
wavelength comprises a pulsed optical signal having a pulse width in the range of two (2)

nanoseconds to one hundred (100) milliseconds.

35. (Original) The method of Claim 29, wherein a variation of the wavelength of

the first optical signal causes a variation in wavelength of the longer optical signal.

36. (Original) The method of Claim 29, wherein the first waveguide structure at
least partially contributes to increasing an optical energy of at least the first optical signal and
wherein the increased optical signal energy is communicated from the first waveguide

structure at a selected wavelength.

37. (Original) The method of Claim 29, wherein the longer optical signal

wavelength comprises a wavelength of approximately 1.7 microns or more.

38. (Original) The method of Claim 29, wherein the longer optical signal

wavelength comprises a wavelength in the range of two (2) microns to ten (10) microns.

DAL01:935447.1
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39. (Original) The method of Claim 29, further comprising transmitting at least a
portion of a selected wavelength from the Raman wavelength shifter into a third waveguide

structure.

40. (Withdrawn) A mid-infrared light source, comprising:

a gain fiber operable to receive at least a first optical signal comprising one or more
wavelengths, the gain fiber comprising a first waveguide structure; and

a second waveguide structure coupled to the gain fiber and operable to wavelength
shift at least one wavelength of the first optical signal to a longer wavelength optical signal,
the longer wavelength optical signal comprising a wavelength in the range of two (2) microns

to ten (10) microns.

41. (Withdrawn) The mid-infrared light source of Claim 40, wherein at least one
wavelength of the first optical signal is selected from the group consisting of 980 nm, 1310
nm, 1390 nm, 1400-1499 nm and 1510 nm.

42. (Withdrawn) The mid-infrared light source of Claim 40, wherein the longer
wavelength optical signal comprises a pulsed optical signal having a pulse repetition rate in

the range of two (2) hertz to one hundred (100) megahertz.

43. (Withdrawn) The mid-infrared light source of Claim 40, wherein the longer
wavelength optical signal comprises a pulsed optical signal having a pulse width in the range

of two (2) nanoseconds to one hundred (100) milliseconds.

44. (Withdrawn) The mid-infrared light source of Claim 40, wherein the first
waveguide structure at least partially contributes to increasing an optical energy of at least
one wavelength of the first optical signal and wherein the increased optical signal energy is

communicated from the first waveguide structure at a selected wavelength.

45. (Withdrawn) The mid-infrared light source of Claim 40, wherein the longer
wavelength optical signal comprises a wavelength in the range of five (5) microns to seven

(7) microns.
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REMARKS

Applicant thanks Examiner Hellner for the telephone conference on December 7,
2006 and for his thoughtful consideration of this case. This Application has been carefully
reviewed in light of the Office Action mailed October 11, 2006. To advance prosecution of
this application, Applicant has responded to each notation by the Examiner. Applicant

respectfully requests reconsideration, further examination, and favorable action in this case.

Interview Summary

Applicant’s attorney conducted a telephonic conference with Examiner Hellner on
December 7, 2006. Pursuant to M.P.E.P. §713.04, Applicant submits this summary of the
telephonic interview to record Applicant’s understanding of the substance of the interview. If

Applicant’s understanding is inaccurate, notice of such is appreciated.

During the interview, Applicant’s Attorney and the Examiner discussed pending
Claims 1-45 and the Examiner’s identification of seven patentably distinct species
(Inventions A-G). Applicant understands that the Examiner has agreed to group the pending
claims into two groups, Group I (Claims 1-39) and Group II (Claims 40-45), instead of the
seven patentably distinct species previously identified in the Office Action dated October 11,
2006. Based on this understanding, solely for the purpose of advancing prosecution of this
case, and without addressing the veracity of the Examiner’s election/restriction requirement,
Applicant hereby elects to prosecute Group I (Claims 1-39). Applicant, therefore, withdraws
Group II (Claims 40-45) from the above-identified patent application without prejudice or

disclaimer.

Response to Election/Restriction:

Applicant respectfully submits that the election of species requirement set forth in the
October 11, 2006 Office Action is improper in that the inventions as disclosed and claimed
are species under a claimed genus and related. Thus, Applicant traverses the election of
species requirement. According to the Examiner, the present application contains claims
directed to seven patentably distinct species: (A) Figure 9A; (B) Figure 9B; (C) Figure 9C;
(D) Figure 8A; (E) Figure 8B; (F) Figure 8C; and (G) Figure 8D. The written description of
the present application provides that each of FIGURES 9A, 9B, and 9C illustrate example

DAL01:935447.1
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embodiments of pump sources that are capable of generating a pump signal for use in a
Raman wavelength shifter, while each of FIGURES 8A, 8B, 8C, and 8D illustrate example
embodiments of Raman wavelength shifters and/or Raman oscillators. See e.g., Page 44,
Lines 8-11, and Page 38, Lines 7-11, respectively. Applicant contends that each of
independent Claims 1, 21, and 40 are at least a genus claim that includes more than one of the
seven patentably distinct species identified by the Examiner within the breadth and scope of
the claim. For example, the breadth and scope of independent Claim 1 includes at least some
elements from species (B) Figure 9B, (C) Figure 9C, (D) Figure 8A, (E) Figure 8B, (F)
Figure 8C, and (G) Figure 8D. Thus, for at least the above identified reasons, Applicant
submits that the Examiner's election requirement is improper and respectfully requests that

the requirement be withdrawn.

As indicated in the Interview Summary section above, Applicant understands that the
Examiner has agreed to group the pending claims into two groups, Group I (Claims 1-39) and
Group II (Claims 40-45), instead of the seven patentably distinct species previously identified
in the Office Action dated October 11, 2006. Based on this understanding, solely for the
purpose of advancing prosecution of this case, and without addressing the veracity of the
Examiner’s election/restriction requirement, Applicant hereby elects to prosecute Group I
(Claims 1-39). Applicant, therefore, withdraws Group II (Claims 40-45) from the above-

identified patent application without prejudice or disclaimer.
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CONCLUSION

If the Examiner feels that a conference would advance prosecution of this Application

in any manner, Brian J. Gaffney stands willing to conduct such a telephone interview at the

convenience of the Examiner. Mr. Gaffney may be reached at 214-953-6682.

Applicant believes no fee is due. However, the Commissioner is hereby authorized to
charge any fee or credit any overpayment to Deposit Account No. 02-0384 of Baker Botts
L.L.P.

espectfully Submitted,
BAKER BOTTS LL.P.

14

J. Gatthe

Reg. N0 54,712
Attorney for Applicant
Date: ,Dcc- /{, 226
Correspondence Address:
Customer No.: 05073
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Application No. Applicant(s)

10/812,608 ISLAM, MOHAMMED N.
Office Action Summary Examiner Art Unit

Mark Hellner 3663

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.5.C. § 133).

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1)[] Responsive to communication(s) fledon _____
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)J 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 C.D. 11, 453 O.G. 213.

Disposition of Claims

4)X] Claim(s) 1-45 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
5] Claim(s) _____is/are allowed.
6)[] Claim(s) _____is/are rejected.
7)[J Claim(s) is/are objected to.
8) Claim(s) 1-45 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
11)[_] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S8.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)lJ Al b)[] Some * c)] None of:
1.0 cCertified copies of the priority documents have been received.
2.[] cCertified copies of the priority documents have been received in Application No. ___
3. 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)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)

1) |:] Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413)

2) [[] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date. ___

3) [[] information Disclosure Statement(s) (PTO/SB/08) 5) L] Notice of Informal Patent Application

Paper No(s)/Mail Date 6) l:] Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 08-06) Ofﬂtig ﬁzgq\‘ﬁrﬂp%9 Part of Paper No./Mail Date 20061002



Application/Control Number: 10/812,608 Page 2
Art Unit: 3663

DETAILED ACTION

Election/Restrictions

This application contains claims directed to the following patentably distinct
species: Invention A (figure 9A); invention B (figure 9B); Invention C (figure 9C);
Invention D (figure 8A); Invention E (figure 8B); Invention F (figure 8C) and Invention G
(figure 8D). The species are independent or distinct because the specification of the
present application has identified them as separate embodiments.

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, none of the claims are generic.

Applicant is advised that a reply to this requirement must include an identification
of the species that is elected 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 generic 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 depend from or otherwise require all the limitations
of an allowable generic claim as provided by 37 CFR 1.141. If claims are added after
the election, applicant must indicate which are readable upon the elected species.

MPEP § 809.02(a).
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Art Unit: 3663

Applicant is advised that the reply to this requirement to be complete must
include (i) an election of a species or invention to be examined even though the
requirement be traversed (37 CFR 1.143) and (ii) identification of the claims
encompassing the elected invention. |

The election of an invention or species may be made with or without traverse. To
reserve a right to petition, the election must be made with traverse. If the reply does not
distinctly and specifically point out supposed errors in the restriction requirement, the
election shall be treated as an election without traverse.

Should applicant traverse on the ground that the inventions or species are not
patentably distinct, applicant should submit evidence or identify such evidence now of
record showing the inventions or 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(a) of the other invention.

Any inquiry concerning this communication should be directed to Mark

Hellner at telephone number 571 272 6981.

Mark Hellner
Primary Examiner

AU 3663

O(MC)V/QUMW
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SYSTEM AND METHOD FOR VOICE CONTROL OF
MEDICAL DEVICES

RELATED APPLICATIONS

This application is a continuation of U.S. Patent
Application Serial No. 10/757,341, entitled "System and
Method for Voice Control of Medical Devices" filed
January 13, 2004, which is a continuation of U.S. Patent
Application Serial No. 10/652,276 entitled "System and
Method for Voice Control of Medical Devices" filed August
29, 2003. Application Serial No. 10/652,276 claims the
benefit wunder 35 U.S.C. §119(e) to ©U.S. Provisional
Patent Application No. 60/408,025 entitled "Voice Control
of Medical Instruments and Devices" filed September 3,

2002.

TECHNICAL FIELD OF INVENTION

This invention relates generally to medical devices
and more particularly to a system and method for voice

control of medical devices.
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OVERVIEW

Medical procedures typically use medical instruments
or devices that tend to require a high level of manual
dexterity on the part of medical professionals. To
achieve this high level of dexterity, medical
professionals require vyears of training and practice.
This high level of dexterity and the strain imposed on
the medical professional when using those instruments can
cause the medical professional to become fatigued during
medical procedures. For example, certain medical
instruments require the medical professional to use both
hands and to stand next to the patient, sometimes in an
awkward position through the entire procedure. This can
create fatigue, thereby limiting the number of procedures
that the wmedical professional 1is able to perform in a
given period. In addition, the high level of fatigue may
lead to unnecessary and dangerous errors occurring during

medical procedures.
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SUMMARY OF EXAMPLE EMBODIMENTS

In one embodiment, a medical device comprises an
insertable portion capable of being inserted into an
orifice associated with a body of a patient. The
insertable portion comprising an automated head unit
capable of being manipulated in at least two axes of
motion based at least 1in part on one or more control
signals. The medical device further comprises one or
more controllers coupled to the automated head unit. In
one particular embodiment, the one or more controllers
generate the one or more control signals based at least
in part on an input signal.

In another embodiment, a medical device capable of
minimizing tissue damage comprises an insertable portion
capable of being inserted into an orifice associated with
a body of a patient. The medical device further
comprises one or more sensors coupled to the insertable
portion. The one or more sensors capable of generating a
feedback signal capable of being used to substantially
minimize damage to tissue associated with the patient.

In yet another embodiment, a medical device capable
of being used in a medical procedure comprises a pump
laser capable of generating a pump signal. The medical
device further comprises a Raman wavelength shifter
coupled to the pump laser, at 1least a portion of the
wavelength shifter comprising a waveguide structure. In
one particular embodiment, the Raman wavelength shifter
generates an output optical signal comprising a
wavelength of approximately 1.7 microns or more.

In still another embodiment, a medical device
capable of being used in a medical procedure comprises a

Raman wavelength shifter operable to generate an optical
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signal comprising a mid-infrared wavelength. At least a
portion of the Raman wavelength shifter comprises a
chalcogenide waveguide.

In another embodiment, a system for controlling a
medical device includes a monitor capable of
communicating medical information associated with a
patient and a communication device capable of receiving
one or more input signals from a user. In one particular
embodiment, the one or more input signals are based at
least in part on the medical information displayed on the
monitor. The system further includes one or more
processors coupled to the communicated device and
operable to convert the one or more input signals into
one or more control signals capable of being used to
manipulate a medical device.

Depending on the specific features implemented,
particular embodiments may exhibit some, none, or all of
the following technical advantages. Various embodiments
may be capable of reducing medical professional fatigue
through the implementation of a control system capable of
manipulating a medical device through voice commands.
Some embodiments may be capable of controlling a medical
device from a remote location. Other embodiments may be
capable of reducing the level of dexterity required of a
medical professional when performing a medical procedure.

Other technical advantages will be readily apparent
to one skilled in the art from the following figures,
description, and claims. Moreover, while specific
advantages have been enumerated, various embodiments may

include all, some, or none of the enumerated advantages.
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BRIEF DESCRIPTION OF THE DRAWINGS

To provide a more complete understanding of the
present invention and certain features and advantages,
thereof, reference is made to the following description
taken in conjunction with the accompanying drawings, in
which:

FIGURE 1 illustrates one example embodiment of a
medical device control system;

FIGURE 2 illustrates another example embodiment of a
medical device control system;

FIGURE 3 illustrates an example medical device
capable of being inserted into a patient's body during a
medical procedure;

' FIGURE 4 is a block diagram illustrating a flow of
command signals from a medical professional to a medical
device in a medical device control system;

FIGURE 5 is a flow chart illustrating an exemplary
method for processing a voice control signal and/or a
command signal received by a medical device control
system;

FIGURE 6A compares a surgical incision made using a
2.94 mircon optical signal wavelength to a surgical
incision made using a 6.45 micron optical signal
wavelength;

FIGURE 6B illustrates example evanescent spectra in
different cell-type regions;

FIGURE 7 illustrates example attenuation
characteristics of several optical fibers based on
wavelength;

FIGURES 8A through 8D are block diagrams
illustrating example embodiments of Raman wavelength

shifters and/or Raman oscillators capable of shifting a
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pump signal to an output signal wavelength of 1.7 microns
or more; and

FIGURES 9A through ocC are block diagrams
illustrating example embodiments of pump sources that are
capable of generating a pump signal for use in é Raman

wavelength shifter.
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DESCRIPTION OF EXAMPLE EMBODIMENTS

FIGURE 1 illustrates one example embodiment of a
medical device control system 100. In this example,
system 100 includes a medical device 10, a manipulator
40, a microphone 50, a display device 60, and a host 70.
In variocus embodiments, system 100 may be capable of
receiving voice commands associated with the manipulation
of medical device 10 from a medical professiocnal, such as
a nurse, a medical assistant, a medical technician,
and/or a doctor. In some cases, system 100 is capable of
assisting a medical professional during a medical
procedure by processing data signals associated with one
or more voice commands and manipulating medical device 10
in response to those commands.

Medical device 10 may comprise any device or
instrument that a medical professicnal needs to perform a
medical procedure. Medical device 10 can comprise, for
example, a surgical scalpel, a scope, a laser, an imaging
device, a microscope, or a combination of these or any
other suitable device. As used throughout this document,
the term "scope" refers to any medical device capable of
entering a patient’s body, such as endoscopes,
colonoscopes, gastroscopes, enteroscopes, bronchoscopes,
laryngoscopes, choledochoscopes, sigmoidoscopes,
duodenocscopes, arthoroscopes, c¢ystoscopes, hyteroscopes,
laparoscopes, or a combination of these or any other
suitable device.

In one particular embodiment, medical device 10
comprises an endoscope. In those cases, the endoscope
may comprise an 1insertable portion capable of being
inserted through an orifice associated with a patient.

In other embodiments, the insertable portion may be
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capable of being guided through the patient's orifice,
and capable of collecting biological samples from the
patient for investigation. The orifice associated with
the patient may comprise, for example, a throat, a mouth,
a nasal passage, an orifice created by the medical
professional, and/or any other suitable orifice. In some
embodiments, medical device 10 may include a fiber-optic
cable with a lens system at the end that is capable of
sending images to a camera and/or a display device, such
as display device 60.

In other embodiments, medical device 10 may comprise
one or more sensors coupled to feedback control circuitry
that is capable of minimizing collateral tissue damage
during a medical procedure. In various embodiments, the
one or more sensors and the control circuitry may be
capable of providing positioning information to a medical
professional and/or a controller, such as system
controller 90. In other embodiments, the one or more
sensors and the control circuitry may be capable of
providing data associated with one or more physiological
parameters associated with the patent to a medical
professional and/or a controller. In some cases, the one
or more sensors may be capable of detecting and/or
alerting a medical professional or a controller when
medical device 10 is in close proximity to and/or in
contact with tissue. In other cases, the one or more
sensors and the control circuitry may be capable of
detecting when medical device 10 is in contact with
tissue and capable of overriding control signals received
by medical device 10.

In this example, manipulator 40 inciudes an

actuation unit 20 and a supporting structure 30.
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Actuation unit 20 may house one or more control systems
capable of receiving control signals and manipulating
medical device 10 in response to those control signals.
The one or more control systems may comprise, for
example, a mechanical control system, an electrical
control system, or a combination of these or any other
control system. As used throughout this document, the
phrase "mechanical control system" refers to a control
system that at 1least partially includes mechanical
components. In various embodiments, actuation unit 20
can implement a mechanical control system, such as a
hydraulic system, pneumatic system, or a pulley guide-
wire system.

Supporting structure 30 may comprise a robotic arm,
one or more pivoted 1links, multiple 1links connected
together to move is a "scissor-like" manner, or any other
structure capable of supporting and manipulating medical
device 10. Although this example depicts manipulator 40
and medical device 10 as separate devices, manipulator 40
and medical device 10 can comprise a unitary medical
apparatus capable of performing the desired
functionalities without departing from the scope of the
present disclosure. For example, manipulator 40 and
medical device 10 can be combined to form a unitary
medical apparatus, such as an endoscope, have a automated
portion.

In some embodiments, a freedom of motion associated
with manipulator 40 can have a resolution that
substantially replicates the manual dexterity of a
medical professional and/or a manual medical device used
by the medical professional. In some cases, manipulator

40 may have a step size and/or angle of rotation step
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size that is substantially similar to the manual
dexterity of a medical professional and/or a manual
medical device used by the medical professional. For
example, the number of degrees of manipulation freedom
associated with medical device 10 can match the number of
degrees of manipulation freedom currently available on
manual devices. That is, if a conventional manual device
that has four degrees of freedom in the x-y plane, then
the range of motion associated with manipulator 40 can
include at 1least four degrees of freedom in the x-y
plane. In some embodiments, manipulator 40 may include
manual override controls that allow a medical
professional to exercise manual control of medical device
10.

Manipulator 40 is coupled to host 70 through a first
communication link 45. As used throughout this document,
the term "couple" and or "coupled" refers to any direct
or indirect communication between two or more elements,
whether or not those elements are in physical contact
with one another. In this example, first communication
link 45 is operable to facilitate the communication of
command/data signals 47 between manipulator 40 and host
70. Command/data signals 47 may comprise, for example,
video signals from a video device coupled to medical
device 10, data obtained by sensors coupled to medical
device 10, or manipulation commands generated in response
to voice commands, auxiliary input commands, and/or
automated commands.

In this example, host 70 is capable of performing a
desired communicating and/or computing functionality.
For example, host 70 may be capable of at least partially

contributing to the manipulation of medical device 10.
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In other embodiments, host 70 may be capable of

collecting, entering, processing, storing, retrieving,
amending, and/or dispatching medical data during a
medical procedure. In operation, host 70 may execute

with any of the well-known MS-DOS, PC-DOS, 0S-2, MAC-08,
WINDOWS™, UNIX, or other appropriate operating systems.
In some embodiments, host 70 may include a graphical user
interface (GUI) 72 that enables a medical professional to
display medical data and/or medical video associated with
medical device 10. Host 70 may comprise, for example, a
desktop computer, a laptop computer, a server computer, a
personal digital assistant, and/or any other computing or
communicating device or combination of devices.

In this example, host 70 includes system controller
90 capable of processing, collecting, storing,
retrieving, and/or amending medical data and/or video
during a medical procedure. System controller 90 may
comprise one or more computers, an embedded
microprocessor, or any other appropriate device or
combination of devices capable of processing and/or
generating voice command signals 47 and/or 57. In
operation, system controller 90 may execute with any of
the well-known MS-DOS, PC-DOS, 0S-2, MAC-0S, WINDOWS™,
UNIX, or other appropriate operating systems. In this
embodiment, system controller 90 may implement voice
recognition software operable to process voice command
signals 57. For example, system controller 90 may
implement one or more voice recognition software

programs, such as ViaVoice or Dragon Speech Recognition

software, or any appropriate proprietary or non-
proprietary <voice recognition software. In certain
embodiments, the voice recognition software may be

Page 165 of 239



10

15

20

25

30

ATTORNEY'S DOCKET PATENT APPLICATION
074036.0133

12

programmed to recognize the wmedical professional’s voice
and commands may be customized to the medical
professional’s preferences. In addition, the voice
recognition software may be capable of filtering out
background ncise.

System controller 90 is operable to process voice
command signals 57, generate command/data signals 47 in
response to the voice command, and communicate the
command/data signals 47 to manipulator 40. System
controller 90 may also be used to collect and record data
using a memory storage device. System controller 90 may
be operable to provide data associated with a patient's
medical status during a medical procedure to the medical
professional using display device 60 and/or GUI 72, or
any other appropriate devices.

In this embodiment, host 70 also includes an
auxiliary input device 80 coupled to system controller
90. Although a keyboard is depicted in this example, any
other device capable of inputting commands and/or data
may be used without departing from the scope of this
disclosure. In this example, auxiliary device 80 is
operable to facilitate manual entry of manipulation
commands to supplement and/or replace voice commands. In
addition, the medical professional may use auxiliary
device 80 to input data into system controller 90, such
as the patient's physiological parameters, for example,
blood pressure, heart rate, blood oxygen 1level, or to
retrieve data stored in a memory device associated with
host 70.

In this example, system 100 also includes display
device 60 and a graphical user interface (GIU) 72, each

capable of displaying medical information, such as
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medical data and/or medical video. Display device 60 and
GUI 72 may comprise, for example, a monitqr, a LED, a
heads-up display, virtual reality goggles, a closed-
circuit television, a CAVE environment, or any other
device or combination of devices capable of displaying.
In some cases, display device 60 and GUI 72 may display a
live video image from a video device associated with
medical device 10, information about a patient’s medical
status, such as the current state of any number of the
patient's physioclogical parameters, information about the
particular medical device 10 being used, or any other
information that may assist a medical professional during
a medical procedure. In this example, display device 60
is coupled to host 70 through a third communication link
65, which is operable to facilitate the communication of

data signals 67 to and/or from host 70.

In this example, system 100 also includes
communication device 50 that enables a medical
professional to communicate with host 70. Communication

device 50 can comprise any device that enables a medical
professional to communicate with host 70. Communication
device 50 may comprise, for example, a telephone, a
wireless device, a voice-over-1IP device, a unidirectional
microphone attached to a headset worn by a medical
professional, a bi-directional microphone, or any other
suitable communicating device or combination of devices.
Communication device 50 may be selectively attached to
and/or placed near the medical professional for ease of
use. Attaching communication device 50 to the medical
professional can, in some cases, advantageously minimize
background noise. Although system 100 includes one

communication device 50 in this example, any other number
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of communication devices may be used without departing
from the scope of the present disclosure. Communication
device 50 is coupled to host 70 through a second
communication link 55, which is operable to facilitate
the communication of wvoice command signals 57 between
communication device 50 and host 70.

In the illustrated embodiment, system 100 includes
at least a first communications 1link 45 a second
communications link 55, and a third communications 1link

65 each operable to facilitate the communication of data

to and/or from host 70. Communications links 45, 55, and
65 may include any hardware, software, firmware, or
combination thereof. In various embodiments,
communications 1link 45, 55, and 65 may comprise any

communications medium capable of assisting in the
communication of analog and/or digital signals.
Communications 1links 45, 55, and 65 may, for example,
comprise a twisted-pair copper telephone line, a fiber
optic line, a Digital Subscriber Line (DSL), a wireless
link, a USB bus, a PCI bus, an Ethernet interface: or any
other suitable interface operable to assist in the
communication of information to and/or from network 104.
In conventional medical procedures involving a
scope, a medical professional manually manipulates the
medical device based on feedback from the medical device.
The medical professional typically uses one hand to hold
the medical device and guide it into and through a
patient's body. The medical professional's other hand is
used to manipulate the manual controls of the medical
device. Thus, conventional systems typically require
significant manual dexterity, which can result in a

significant amount of strain on the medical professional.
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Unlike conventional procedures, system 100 comprises
a communication device 50 that enables a medical
professional to manipulate medical device 10 using voice
commands, auxiliary input commands, and/or automated
commands . Allowing a medical professional to use voice
commands and/or automated commands can significantly
reduce the manual dexterity, and the resulting strain,
imposed on the medical professional during a medical
procedure.

In operation, a medical professional can speak voice
commands into communication device 50 for communication
to host 70. Host 70 receives voice command signals 57
from communication device 50 and processes those signals
using a voice recognition module associated with host 70.
Host 70 converts the voice command signals into
command/data signals 47 and communicates signals 47 to
manipulator 40. Manipulator 40 responds by causing
medical device 10 to perform its desired function. Voice
commands may comprise, for example, a voice to take a
photograph of a portion of the patient's body, a voice
command to change an image size by zooming in or out, or
any other suitable wvoice command capable of causing
medical device 10 to perform its functionality. In other
embodiments, host 70 is capable of automatically
generating command/data signals 47 based at least in part
on data received from medical device 10 through
communication link 47.

FIGURE 2 illustrates another example embodiment of a
medical device control system 300. System 300 includes
system 150 for remote manipulation of a medical device
210 and system 200 for voice control of medical device

210. In this example, system 150 1is <capable of
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controlling at least a portion of system 200 from a
remote location. For example, a medical professional may
use system 150 to remotely control system 200 in the case
where the medical professional is not located near system
200. The remote location may comprise, for example, a
different location in the hospital that includes system
200, a location in a different hospital, or any other
location.

System 150 can include a communication device 155, a
display device 160, a first auxiliary input device 165,
and a second auxiliary input device 180. The structure
and function of communication device 155, display device
160, and second auxiliary input device 180 can be
substantially similar to the structure and function of
communication device 50, display device 60, and auxiliary
input device 80, respectively, of FIGURE 1. First
auxiliary input device 165 may comprise, for example, a
joystick, a computer mouse, a rollerball, knobs, levers,
buttons, touchpads, touchscreens, or any other
appropriate control device capable of being used to
control manipulator 240. In this example, a medical
professional can use first auxiliary input device 165 to
control manipulator 240 from the remote location.

In this embodiment, system 200 includes a medical
device 210, a manipulator 240, a communication device
250, and a display device 260. System 200 also includes
a host 270 comprising GUI 272, a third auxiliary input
device 280, and a system controller 290. Although host
270 resides within system 200 in this example, host 270
could reside within system 150 or could reside in any
location accessible to system 300 without departing from

the scope of the present disclosure. The structure and
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function of medical device 210, manipulator 240,
communication device 250, display device 260, host 270,
GUI 272, third auxiliary input device 280, and system
controller 290 can be substantially similar to the
structure and function of medical device 10, manipulator
40, communication device 50, display device 60, host 70,
GUI 72, auxiliary input device 80, and system controller
90, respectively, of FIGURE 1.

System 150 communicates with system 200 over
communication link 305. Although communication 1link 305
comprises a single communication 1link in this example,
any other number of communication 1links may be used
without departing from the scope of the present
disclosure. Communications link 305 may include any
hardware, software, firmware, or combination thereof. In
various embodiments, communications link 305 may comprise
a communications medium capable of assisting in the
communication of analog and/or digital signals.
Communications 1link 305 may, for example, comprise a
twisted-pair copper telephone line, a fiber optic line, a
Digital Subscriber Line (DSL), a wireless 1link, a USB
bus, a PCI bus, an Ethernet interface, or a combination
of these or other elements.

In some embodiments, a first medical professional
can manually insert medical device 210 into a patient.
In those cases, system 200 can communicate data to a
second medical professional using remote system 150
through communication 1link 305. The second medical
professional, while monitoring display device 160, can
remotely manipulate medical device 210 using voice
instructions communicated through communication device

155 coupled to communication link 305 to host 270. In
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this manner, the medical professional using system 150
can substantially emulate a medical professional's manual
control of medical device 210. In other embodiments, the
medical professional can remotely manipulate medical
device 210 using auxiliary devices 165 and/or 180. In an
alternative embodiment, a medical professional can insert
medical device 210 into a patient using system 200
locally or using system 150 remotely.

In addition to voice command control and/or
auxiliary input device control, other methods of medical
device control may be implemented. In some cases, system
150 and/or system 200 can implement a heads-up-display
(HUD) capable of controlling and/or manipulating medical
device 210 and/or manipulator 240. The HUD may be
capable of projecting images onto or near the eyes of a
medical professional and capable of sending command
signals using a virtual control device attached to the
medial professional. In another example, the medical
professional may wear a helmet capable of manipulating
medical device 210 and/or manipulator 240 based at least
in part on command signals generated in response to a
motion associated with the head of the medical
professional. For example, rotation of the head to the
right may indicate that the operator wants the medical
device to move to the right.

FIGURE 3 illustrates an example medical device 400.
In wvarious embodiments, at least a portion of medical
device 400 may be inserted into a patient's body through
an orifice during a medical procedure. The orifice may
comprise, for example, the patient's throat or mouth, the
patient's nasal passages, an incision made during

surgery, or any other suitable orifice. In this
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particular example, medical device 400 comprises a scope.

The scope may comprise, for example, an endoscope, a
colonoscope, a gastroscope, a enteroscope, a
bronchoscope, a laryngoscope, a choledochoscope, a
sigmoidoscope, a duodenoscope, a arthoroscope, a
cystoscope, a hyteroscope, a laparoscope, or a
combination of these or any other suitable device. In

various embodiments, medical device 400 can be controlled
through, for example, voice commands, auxiliary input
command, automated commands, and/or manual commands. In
some cases, medical device 400 can be coupled to a
medical device control system, such as system 100 or
system 300 of FIGURE 1 and FIGURE 2, respectively.

Medical device 400 includes a base portion 410
capable of controlling and/or at least partially
contributing to the manipulation of an insertable portion
420. In this example, base portion 410 includes control
system 435 capable of at least partially contributing to
the control and/or the manipulation of insertable portion
420. Control system 435 may be capable of receiving,
processing, executing, and/or communicating one or more
signals associated with the manipulation of insertable
portion 420. In various embodiments, these signals
received by base portion 410 may comprise, for example,
voice commands, auxiliary input commands, automated
commands, physioclogical parameters, video data,
positioning data, or a combination of these or other
signal types.

In various embodiments, control system 435 may
reside in a location outside of base portion 410 and/or
may be partially or wholly included within base portion

410. Control systems 435 may comprise, for example, a
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mechanical control system, an electrical control system,
an electro-mechanical control system, or a combination of
these or any other suitable control system. The phrase
"mechanical control system" refers to a control system

that at least partially includes mechanical components.

Mechanical control systems can include, for example,
hydraulic components, pneumatic components, pulleys,
guidewires, gears, actuators, pushrods, sprocket/chain
mechanisms, feedback control circuitry, or any other

suitable components.

In this particular embodiment, control system 435
includes a manual override control module 411, an XxX-axis
control module 412, a y-axis control module 414, and a z-
axis control module 416, Control modules 411, 412, 414,
and 416 may include any hardware, software, firmware, or
combination thereof. In some embodiments, control
modules 411, 412, 414, and 416 may comprise buttons,
knobs, dials, control circuitry, or any other suitable
control input device. In this particular embodiment,
control modules 412, 414, and 416 operate to receive and
process input signals from a medical professional. In
addition, control modules 412, 414, and 416 operate to at
least partially contribute to the manipulation of
insertable portion 420. The input signals may comprise,
for example, voice commands, auxiliary input commands,
and/or manual input commands. In other embodiments,
contrcl modules 412, 414, and 416 operate to receive and
process input signals from a host and/or system
controller. For example, a medical professional can use
control modules 412, 414, and 416 to individually control
medical device 400 in the X-, Y-, and zZ-axes,

respectively. In various embodiments, override control
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module 411 may be .capable of enabling the medical
professional to override the automatic operation of
medical device 400 as necessary during a medical
procedure.

Control system 435 may also include touch-screen 417
and controller 418. Controller 418 operates to combine
the individual control functions of control modules 412,
414, and 416 into a single controller. For example, a
medical professional can use controller 418 and/or touch-

screen 417 to manually control medical device 400 in the

x-, y-, and z-axes, respectively. Controller 418 can
comprise any device capable of controlling the
manipulation of insertable portion 420. Controller can

comprise, for example, a joystick, a rollerball, knobs,
levers, buttons, or any other appropriate control device.

Control system 435 further includes motors 436,
pulleys 432, and guidewires 434. Although motors,
pulleys, and guidewires are used in this example, control
system 435 can include any other components capable of
contributing to the manipulation of insertable portion
420 without departing from the scope of the present
disclosure. In this example, motors 436 operate to
control the positioning of insertable portion 420 based
at least in part on control signals received from modules
411, 412, 414, and 416, and/or controller 418. Motors
436 operate to manipulate guidewires 434 coupled to one
end of insertable portion 420. In other embodiments,
base unit 410 includes actuators, pushrods,
sprocket /chain mechanisms, feedback control circuitry, or
any other control mechanism appropriate to control

insertable portion 420.
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In this example, pulleys 432 and motors 436 operate
to control the tension in guide wires 434. In some
embodiments, each guidewire 434 may comprise two or more
segments, each segment comprising a different radial
stiffness. For example, a first segment of guidewire 434
may be coupled to pulley 432, and a second segment of
guidewire 434 may be coupled to an end of insertable
portion 420. In that example, the second segment of
guidewire segment may have a radial stiffness that is
less than a radial stiffness associated with the first
segment guidewire. In various embodiments, the force
exerted by guidewires 434 can cause insertable portion
430 to move in a corresponding manner.

Medical device 400 may also include insertable
portion 420 connected to base portion 410 and capable of
being inserted into an orifice or incision in a patient's
body during a medical procedure. In this particular
embodiment, a medical profession can, using base portion

410, manipulate insertable portion 420 in the patient's

body to perform a medical procedure. In various
embodiments, a medical professional can control
insertable portion 420 using voice commands, auxiliary

input commands, automated commands, and/or manually.

In this example, insertable portion 420 includes a
flexible portion 430 and an automated head unit 440. In
this particular embodiment, one end of each guidewire 434
is connected to one end of automated head unit 440, while
the other end of each guidewire 434 is connected to one
of pulleys 432. Although pulleys and guide wires are
used to manipulate automated head unit 440, any other
appropriate control mechanism may be used without

departing from the scope of the present disclosure. In
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this example, control system 435 operates to create
tension in guide wires 434. The tension in guidewires
434 operates to exert a force on automated head unit 440,
which causes automated head unit 440 to move 1in a
corresponding manner. For example, control system 435
may operate to apply tension to one or more guidewires
434 creating a force in the x-plane, which causes
automated head unit 440 to move in the x-plane. Any
suitable movement of automated head unit 440 in the x-y
plane tends to impart a corresponding wmovement to
flexible portion 430 in the x-y plane.

In this example, four guide wires 434 are used to
manipulate automated head unit 440 with two guidewires
434 connected along the x-axis and two guidewires 434
connected along the y-axis. In an alternative
embodiment, six or more guidewires 434 may be positioned
around the periphery of the insertable portion 420, which
can allow a medical professional more precise control of
medical device 400. In some cases, the movement of
automated head unit 440 may be controlled independently
of the movement of flexible portion 430. In some
embodiments, flexible portion 430 and automated head unit
440 may operate as "telescoping" tubes, where automated
head unit 440 may retract into and extend from flexible
portion 430 to adjust a length (L) of insertable portion
420. Such a telescoping motion may be controlled through
the positioning of pulleys 432 and guidewires 434.

In this particular embodiment, control modules 412,
414, and/or 416 receive and process command signals
corresponding to a desired manipulation of insertable
portion 420. Control module 412 and control module 414

are operable to control the motion of automated head unit
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440 and the entire insertable portion 420 in the x-axis
and y-axis, respectively. In some embodiments, control
module 416 1is operable to adjust the distance that
automated head unit 440 moves relative to flexible
portion 430. In those cases, control module 416 is
operable to cause motor 436 to position the pulleys 432
and guidewires 434 so as to extend and retract automated
head unit 440 relative to flexible portion 430. Control
module 412 and control wmodule 414 are operable to
independently control the motion of automated head unit
440 regardless of length L, enabling insertable portion
420 to have independent motion in the x-, y-, and z-axes.
Insertable portion 420 may also include sensors 442
and a camera 444. Although this example depicts sensors
442 as being connected to automated head wunit 440,
sensors may be connected to any portion of medical device
400 without departing from the scope of the present
disclosure. Injury may occur when a medical professional
accidentally or mistakenly causes insertable portion 420
to contact tissue associated with the patient, which can
cause bruising or damage to the tissue. Sensors 442 can

comprise any device capable of providing data and/or a

signal to a medical professional. Sensors 442 wmay be
capable of generating and transmitting, for example,
positioning information associated with insertable

portion 420, physiological information associated with
the patient, control signals, a signal indicating the
presence or absence of blood, or any other data. In one
particular embodiment, sensors 442 are capable of
generating and transmitting data associated with
insertable portion's 420 proximity to tissue of the

patient.
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In other embodiments, sensors 442 may be capable of
detecting a collision with tissue. In those cases,
sensors 442 are capable of generating and transmitting a
feedback signal to control modules 412, 414, 416, a host
coupled to medical device 400, or a system controller
coupled to medical device 400. For example, sensors 442
may communicate data indicating that wall tissue of a
patient's orifice has been encountered and that device

400 may need to be directed away from that wall to

prevent 1injury to the patient's tissue. In some
embodiments, sensors 442 operate to generate alarms
associated with medical device 400. For example, one or

more sensors 442 may monitor the presence of blood in the
orifice, so that the medical professional may be alerted
to unexpected or excessive bleeding.

In operation, medical device 400 may be inserted
into the patient by inserting insertable portion 420 into
the appropriate orifice or incision. In some
embodiments, a medical professional can insert medical
device 400 into the patient. In other embodiments, the
insertion of medical device 400 into the patient may be
performed using a medical device control system
implementing a manipulator, such as system 100 and
manipulator 40 of FIGURE 1 or system 300 and manipulator
240 of FIGURE 2.

In this particular embodiment, medical device 400 is
capable of being manipulated in at least three axes of
motion. That is, medical device 400 is capable of being
manipulate in the x-axis, y-axis, and z-axis. In other
embodiments, medical device 400 is capable of being
manipulated in at least two axes of motion. In some

embodiments, medical device 400 may be capable of
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manipulating insertable portion 420 one axis at a time.
In other embodiments, medical device 400 may be capable
of manipulating insertable portion 420 one axis at a time
and manipulating insertable portion 420 along multiple
axes substantially simultaneocusly. In this example,

medical device 400 is capable of manipulating insertable

portion 420 along multiple axes substantially
simultaneocusly. As used throughout this document, the
phrase "substantially simultaneously" refers to the

manipulation of insertable portion 420 and/or automated
head unit 440 in multiple axes in response to an input
command before responding to a subsequent input command.

For example, medical device 400 can manipulate insertable

portion 420 along the z-axis and, during that
manipulation, medical device 400 can also manipulate
insertable portion 420 along the x-axis. In various

embodiments, medical device 400 can manipulate automated
head unit 440 independentiy of the movement of flexible
portion 430.

FIGURE 4 1is a block diagram illustrating a flow of
command signals from a medical professional to a medical
device 1in a medical device control system 500. In
various embodiments, medical device control system 500

can be substantially similar to control system 100 of

FIGURE 1 or control system 300 of FIGURE 2. In this
example, a communication device 550 receives a voice
command 502 from a medical professional. In various

embodiments, the structure and function of communication
device 550 can be substantially similar to the structure
and function of communication device 50 of FIGURE 1.
Communication device 550 operates to convert <voice

command 502 into an electrical voice command signal 504
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and to communicate electrical voice command signal 504 to
a system controller 590. In various embodiments, the
structure and function of system controller 590 can be
substantially similar to the structure and function of
system controller 90 of FIGURE 1.

In this particular embodiment, system controller 590
comprises a voice recognition module 592 capable of at
least partially contributing to one or more functions of
system controller 5S50. That is, voice control module 592
is not required to be capable of performing the desired
functionality o©f system controller 590 alone, Dbut may
contribute to the performance of the function as part of
a larger routine. In this example, voice recognition
module 592 at least partially contributes to the
conversion of voice command signal 504 to a control
signal 506. Voice recognition module 592 may include any
hardware, software, firmware, or any combination thereof
that is capable of converting voice command signal 504
into control signal 506.

System controller 590 alsc includes a command
generator module 594 capable of at least partially
contributing to one or more functions  of system
controller 590. In this example, command generator
module 594 operates to receive control signal 506
communicated from voice recognition module 592 and at
least partially contributes to the conversion of control
signal 506 into a command signal 508. Command generator
594 may comprise any hardware, software, firmware, or any
combination thereof that is capable of converting control
signal 506 into command signal 508. In this example,
command generator module 594 communicates command signal

508 to a signal generator module 596 capable of at least
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partially contributing to one or more functions of system
controller 590. In this example, signal generator module
596 at least partially contributes to the conversion of
command signal 508 into an actuation signal 510. Signal
generator 596 may comprise any hardware, software,
firmware, or any combination thereof that is capable of
converting command signal 508 into actuation signal 510.

In this example, system controller 590 communicates
actuation signal 510 to a device control module 560
capable of manipulating a medical device 570. In various
embodiments, the structure and function of device control
module 560 can be substantially similar to the structure
and function of actuation unit 20 of FIGURE 1 or base
portion 410 of FIGURE 3. In various embodiments, the
structure and function of medical device 570 can also be
substantially similar to the structure and function of
medical device 10 of FIGURE 1 or medical device 400 of
FIGURE 3.

In various embodiments, device control module 560
may be capable of generating a feedback signal 512 and
communicating feedback signal 512 to system controller
590. Feedback signal 512 may comprise, for example,
positioning data associated Wwith medical device 570, a
video feed, a physiological parameter associated with a
patient, or any other information associated with medical
device 570, device control module 560, and/or a patient
undergoing a medical procedure. In some embodiments,
medical device 570 can communicate data 514 to system
controller 590. Data 514 may comprise, for example,
positioning data, one or more physioclogical parameters

associated with a patient, a live video feed associated
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with a camera coupled to medical device 570, or any other
data capable of being collected by medical device 570.

In various embodiments, system controller 590 may be
capable of generating commands on its own based at least
in part on data 514 and/or feedback signal 512
communicated from medical device 570 and/or device
control module 560. For example, if medical device 570
comprises a scope with blood sensors, system controller
590 may stop the movement of the scope within a patient's
body if data 514 is received from medical device 6570
indicating that the patient is bleeding excessively.

In this example, system 500 also includes a display
device 580 capable of displaying data associated with
medical device 570 and/or a patient. The structure and
functional of display device 580 can be substantially
similar to the structure and function of display device
60 or GUI 72 of FIGURE 1. Although system 500 includes a
single display device in this example, any other number
of display devices may be used without departing from the
scope of the present disclosure. In some embodiments,
system controller 590 can communicate an output signal
516 containing data associated with medical device 570
and/or a patient to display device 580.

In some embodiments, system 500 may also includes an
audio output device 587 capable of communicating data
associated with medical device 570 and/or a patient.
Audio output device 587 can comprise any device capable
of providing an audio output signal, such as a speaker,
headphones, an audio alarm device, or any other suitable
audio output device. Although system 500 includes a
single audio output device in this example, any other

number of audio output devices may be used without
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departing from the scope of the present disclosure. In
some embodiments, system controller 590 may communicate
an audio output signal 516 to output device 587 so that
the medical professional may receive the data associated
with output signal 516 in audio format.

Although, in most cases, voice command 502
represents the primary control input into system 500,
system 500 also includes an auxiliary input device 585
capable of generating a control signal 518. Control
signal 518 can comprise data that 1is substantially
similar to data contained within control signal 506. In
various embodiments, the structure and function of
auxiliary input device 585 can be substantially similar
to the structure and function of auxiliary input devices
165 or 180 of FIGURE 2. Although system 500 includes a
single auxiliary input device in this example, any otherxr
number of auxiliary input devices may be used without
departing from the scope of the present disclosure. In
this particular embodiment, auxiliary input device 585 is
coupled directly to command generator 594. In some
embodiments, auxiliary input device 585 may also receive
data signals 520 from system controller 590. For
example, 1in a case where auxiliary input device 585
comprises a "force-feedback" Jjoystick, signals 520 may
comprise the feedback signal representing the force being
exerted on medical device 570 by the patient's body.

FIGURE 5 is a flow chart illustrating an exemplary
method 600 for processing a voice control signal and/or a
command signal received by a medical device control
system. In one particular embodiment, voice control
signals and/or command signals are received from system

100 of FIGURE 1. Although system 100 is used in this
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example, any other system, such as systems 300 and 500 of
FIGURES 2 and 4, respectively, may be used without
departing from the scope of the present disclosure.

In this example, method 600 begins at step 602 where
communication device 50 receives a voice command from a
medical professional. Communication device 50 operates
to convert the voice command into voice command signal 57
and communicates voice command signal 57 to host 70. In
this particular example, host 70 includes a <voice.
recognition module that processes voice command signal 57
at step 604 by converting voice command signal 57 into a
contrcol signal. In various embodiments, the structure
and function of the wvoice recognition module can be
substantially similar to voice recognition module 5%2 of
FIGURE 4. In this example, the voice recognition module
further operates to identify the specific voice command
represented by the control signal at step 606. In some
embodiments, identifying the specific voice command may
be accomplished by comparing the received control signal
with a list of pre-programmed commands stored in a memory
device associated with host 70.

The voice recognition module wvalidates the control
signal at step 608. If the voice command is not
recognized as a pre-programmed command, the invalid voice
command is ignored and the method loops back to step 602.
If the voice command is <valid, the voice recognition
module communicates the control signalr to a command
generator. In this example, the command generator
operates to convert the control signal into a command
signal representing the voice command at step 610. In
various embodiments, the structure and function of the

command generator can be substantially similar to the
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structure and function of command generator module 594 of
FIGURE 4.

In an alternate embodiment, auxiliary control
signals capable of manipulating a medical device may be
generated by an auxiliary input devicé at step 616. In
various embodiments, the auxiliary input device may
comprise, for example, auxiliary input devices 165 and/or
180 of FIGURE 2. The auxiliary input device communicates
the auxiliary control signal to the command generator,
which coverts the auxiliary control signal into a command
signal at step 610. The command generator also operates
to communicate the command signal to a signal generator.

In this example, the signal generator operates to
convert the command signal into an actuation signal 47
representing the voice command of the medical
professional at step 612. In wvarious embodiments, the
structure and function of the signal generator can be
substantially similar to the structure and function of
signal generator wmodule 596 of FIGURE 4. In this
example, manipulator 40 and/or medical device 10 operates
to receive and execute actuation signal 47 at step 614.

Medical devices, such as a scope, that are adapted
to be inserted into the patient’s body typically permit
the introduction of a waveguide structure or other wired
device through the patient's orifice. The waveguide
structure can comprise, for example, an optical fiber, a
hollow tube waveguide, an air core waveguide, a planar
waveguide, or a combination of these or other devices.
Examples of such additional devices include, for example,
surgical knives, sample collectors, and/or cauterizing
heads. In some cases, inserting a waveguide structure

may enable, for example, the early detection of cancerous
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cells and may contribute to the removal of the cancerous
cells. In various embodiments, the waveguide structure
may communicate an optical signal wavelength of 1.7
microns or more.

In some embodiments, a waveguide structure may be
implemented in a medical device that wuses an optical
signal wavelength in the mid-infrared (mid-IR) wavelength
range to perform surgery and/or spectroscopy on a
patient. In various embodiments, a wavelength in the
mid-IR range comprises a wavelength between approximately
two (2) microns and approximately ten (10) microns. In
other embodiments, a wavelength in the mid-IR range
comprises a wavelength between approximately five (5) and
seven (7) microns. For light-based surgery and
spectroscopy, it can be particularly advantageous to use
an optical signal wavelength in the range between
approximately 5 microns to approximately 7 microns to
minimize tissue damage or collateral damage. In a
particular embodiment, an optical signal Thaving a
wavelength of approximately 6.45 microns may be
advantageously used for light-based surgery and/or
spectroscopy.

In some embodiments, a Raman wavelength shifter
coupled to a pump laser is capable of generating an
optical signal wavelength in the mid-IR range. As used
in this document, the phrase "Raman wavelength shifter"
refers to any device that uses the Raman effect to shift
a shorter optical signal wavelength to a longer optical
signal wavelength. The Raman wavelength shifters may
comprise, for example, one or more reflectors, one or
more gratings, an optical fiber, or a combination of

these or other elements. In various embodiments, the
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Raman wavelength shifter may comprise, for example, a
chalcogenide glass fiber that is capable of shifting the
shorter pump laser wavelength to a longer wavelength,
such as a wavelength in the mid-IR region. The
chalcogenide fiber may comprise, for example, a ZBLAN
fiber, a sulphide fiber, a selenides fiber, or a
telluride fiber, or a combination of these or other fiber
types.

In other embodiments, a first wavelength shifter
coupled to a pump laser may be capable of shifting an
optical signal wavelength to approximately 2 microns.
The first wavelength shifter may comprise, for example, a
fused silica optical fiber capable of shifting the
shorter pump laser wavelength to approximately two (2)
microns. In that example, a second Raman wavelength
shifter is coupled to the first Raman wavelength shifter
and is capable of shifting the two (2) micron signal to a
wavelength in the five (5) to seven (7) micron range. In
that example, the second Raman wavelength shifter
comprises a chalcogenide glass fiber.

FIGURE 6A compares a surgical incision made using a
2.94 mircon optical signal wavelength to a surgical

incision made wusing a 6.45 micron optical signal

wavelength. This figure illustrates that tissue damage,
such as denatured tissue, can result when a medical
device implements a 2.94 micron optical signal
wavelength. This tissue damage tends to result from the

protein temperatures 1in the tissue do not uniformly
exceed the water temperature in the aqueous components of
the tissue.

Compared to the incision performed using the 2.9%4

micron optical signal wavelength, the incision made using
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the 6.45 micron optical signal has little or no denatured
tissue. This reduction in collateral tissue damage is
based at least in part on the tissue's ability to absorb
differential energy. For example, when using an optical
signal wavelength at approximately 6.45 microns to create
an incision, the protein temperatures in the tissue
uniformly exceed the water temperature in the tissue and
the protein begins to transform into brittle denatured
protein. The brittle fracture of the proteins at the
onset of explosive vaporization leads to the confinement
of collateral damage. Therefore, the use of a 6.45
micron optical signal wavelength as a tissue cutting
implement may minimize collateral tissue damage during
laser-based surgery. By using an optical signal
wavelength of 6.45 microns with a medical scope-type
device, "clean" surgery may be performed for many medical
procedures, such as removing cancerous polyps. Similar
results can be obtained using an optical signal
wavelength in the five (5) to seven (7) micron range.
FIGURE 6B illustrates example evanescent spectra in
different cell-type regions (using a mouse as the
biological sample) . This figure illustrates that
cancerous cells tend to show a distinct reduction 700 in
transmission at an optical signal wavelength of
approximately 6.1 microns. Medical professionals can
exploit this spectral signature in various medical
procedures, such as a procedure for the early detection
of cancer. Thus, an optical signal wavelength in the
mid-IR range may be used to perform a medical procedure
for the early detection of tissue abnormalities such as
cancer cells. In other embodiments, an optical signal

wavelength in the wmid-IR range can be used in a
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diagnostic procedure, such as spectroscopy. Diagnostic
techniques capable of using' the mid-IR optical signal
wavelength include, fof example, transmission,
reflection, fluorescence, and near field microscopy.
Although specific examples of spectroscopy are discussed,
any other appropriate form of spectroscopy may be used
without departing from the scope of this disclosure.

To improve the signal-to-noise ratio of a
spectroscopic measurement such as in FIGURE 6B, several
methodologies may be used. First, a differential

measurement may be taken between a known cancer-free area

and the suspect area, for example, differential
spectroscopy rather than absolute spectroscopy. In
addition, measurements may be taken at several
wavelengths and compared to each other. For example,

measuring the differential transmission of the tissue at
two or more wavelengths, such as 5 microns and 6.1
microns, may improve the signal-to-noise ratio of the
cancer cell signature.

FIGURE 7 illustrates example attenuation
characteristics of several optical fibers Dbased on
wavelength. This example shows that fused silica (8i03)
fibers become lossy above approximately 2 microns in
wavelength, while mid-IR optical fibers remain relatively
loss-less above 2 microns. A mid-IR fiber may comprise
any optical fiber capable of at least partially
transmitting for at least a portion of the mid-IR range.
For example, a mid-IR fiber may comprise a chalcogenide
fiber, such as a Sulfide fiber, a Selenide fiber, or a
Telluride fiber. Therefore, in some cases, a pump source
coupled to a medical device, such as medical device 400

of FIGURE 3, may comprise a high powered pump source
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coupled to a Raman wavelength shifter comprising a mid-IR
fiber. In a particular embodiment, such a pump source
may operate in a pulsed mode or in a continuous wave
mode. The power levels required depend on the particular
application. For example, spectroscopy may require a
relatively low power level, while surgexry may require a
relatively high power level.

Conventional surgical devices capable of using a 5.0
to 6.5 micron optical signal wavelength typically
implement a Free Electron Laser (FEL) pump source.
However, a FEL pump source is a large and very expensive
facility that tends to be impractical for surgical
applications. Unlike conventional surgical devices, a
medical device, such as device 400 of FIGURE 3, can
include a pump laser coupled to one or more Raman
wavelength shifters capable of shifting a shorter signal
wavelength to a 1longer signal wavelength. In that
example, at least a portion of the Raman wévelength
shifter can be implemented in a waveguide structure. In
various embodiments, the 1longer signal wavelength can
comprise, for example, an optical signal wavelength in
the mid-IR wavelength range. Coupling a pump laser
to one or more Raman wavelength shifters can result in a
commercially and economically viable optical cutting
implement for use in a medical device. In addition,
coupling a pump laser to one or more Raman wavelength
shifters can result in a significantly smaller footprint
area than a FEL pump source and can significantly reduce
the cost.

Conventional wavelength shifters or oscillators are
typically implemented in fused silica fiber. The 1loss

associated with fused silica fiber tends to increase
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rapidly for optical signal wavelengths greater than about
2 or 2.3 microns. Unlike conventional wavelength
shifters, a medical device, such as device 400 of FIGURE
3, can include a Raman wavelength shifter or oscillator
that is capable of transmitting in the mid-IR wavelength
range, such as chalcogenide optical fibers.

FIGURES 8A through 8D are block diagrams
illustrating example embodiments of Raman wavelength
shifters and/or Raman oscillators capable of shifting a
shorter pump signal wavelength to a longer output signal
wavelength. Although particular examples of wavelength
shifters are described in FIGURES 8A through 8D, any
other Raman wavelength shifter can be implemented without
departing from the scope of the present disclosure.

FIGURE 8A 1is a block diagram illustrating one
example of a Raman wavelength shifter 800 capable of
shifting a shorter pump signal 810 wavelength to a longer
output signal wavelength 812. In this example, Raman
wavelength shifter 800 operates to generate an optical
signal wavelength 812 of 1.7 microns or more. In various
embodiments, Raman wavelength shifter 800 can operate to
generate an optical signal wavelength 812 in the wmid-IR
wavelength range. In other embodiments, Raman wavelength
shifter 800 can operate to generate an optical signal
wavelength 812 a wavelength in the five (5) to seven (7)
micron range. In various embodiments, pump signal 810
can comprise, for example, a 1310 nanometer (nm)
wavelength, 1390 nm wavelength, 1510 nm wavelength, or
other optical signal wavelength.

Raman wavelength shifter includes a gain fiber 804
operable to facilitate shifting pump signal 810 to a

desired wavelength. Gain fiber 804 may comprise any
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waveguide structure capable of wavelength shifting pump
signal 810 to a longer wavelength or a different Raman
cascade order. In this particular embodiment, gain fiber
804 comprises an optical fiber. The optical fiber used
as gain fiber 804 may comprise, for example, a dispersion
compensating fiber, a dispersion shifter fiber, a single
mode fiber, a chalcogenide fiber, a fused silica optical
fiber, or a combination of these or other fiber types.
Raman wavelength shifter 800 also includes a broadband
reflector 802 operable to substantially reflect all
optical signal wavelengths contained within Raman
wavelength shifter 800 and a pump signal coupler 806.
Reflector 802 may comprise any device capable of
reflecting a wide range of wavelength signals, such as a
mirror. Pump signal coupler 806 may comprise any device
capable of coupling pump signal 810 to Raman wavelength
shifter 800, such as a wavelength division multiplexer or
a power coupler.

In this example, Raman wavelength shifter 800
further includes a wavelength separator 808 capable of
transmitting at least a portion of the desired wavelength
from Raman wavelength shifter 800. In addition,
wavelength separator 808 operates to at least partially
reflect a desired wavelength to gain medium 804 to
continue lasing at the desired wavelength or wavelengths.
In this particular embodiment, a cavity is formed between
reflector 802 and wavelength separator 808. Separator
808 could comprise, for example, a demultiplexer, one or
more partially transmissive gratings, one oOr more
partially transmitting mirrors, one or more Fabry Perot
filters, one or wmore dielectric gratings, or any

combination of these or other devices.
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FIGURE 8B is a block diagram illustrating one
example of a Raman wavelength shifter 820 capable of
shifting a shorter pump signal 830 wavelength to a longer
output signal wavelength 832. In this example, Raman
wavelength shifter 820 operates to generate an optical
signal wavelength 832 of 1.7 microns or more. In various
embodiments, Raman wavelength shifter 820 operates to
generate an optical signal wavelength 832 in the mid-IR
wavelength range. In other embodiments, Raman wavelength
shifter 820 operates to generate an optical signal
wavelength 832 a wavelength in the five (5) to seven (7)
micron xrange. In various embodiments, pump signal 830
can comprise, for example, a 1310 nanometer (nm):
wavelength, 1390 nm wavelength, 1510 nm wavelength, or
other optical signal wavelength.

In this example, Raman wavelength shifter 820
includes a reflector 822, a gain fiber 824, a pump input
coupler 826, and a wavelength separator 828. In various
embodiments, the structure and function of reflector 822,
gain fiber 824, coupler 826, and separator 828 can be
substantially similar to reflector 802, gain fiber 804,
coupler 806, and separator 808 of FIGURE 8A,
respectively. In this particular embodiment, at least a
portion of gain fiber 824 can comprise a chalcogenide
fiber.

Raman wavelength shifter 820 may also include at
least a first selecting element 825a and a second
selecting element 825b. Although this example may also
include two selecting elements 825a and 825b, any number
of selecting elements can be used without departing from
the scope of the present disclosure. Selecting elements

825a and 825b can comprise any device, such as a
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dielectric grating or one or more Fabry Perot filters.
Each selecting element operates to transmit a portion of
a desired wavelength to be output from Raman wavelength
shifter 820. In addition, each selecting element 825a
and 825b operates to at least partially reflect a desired
wavelength to gain medium 824 to allow wavelength shifter
820 to continue lasing at the desired wavelength or
wavelengths. In this particular embodiment, an optical
cavity is formed between reflector 822 and selecting
element 825a and/or selecting element 825b.

FIGURE 8C is a block diagram illustrating one
example of a Raman wavelength shifter 840 capable of
shifting a shorter pump signal 850 wavelength to a longer
output signal wavelength 852. In this example, Raman
wavelength shifter 840 operates to generate an optical
signal wavelength 852 of 1.7 microns or more. In various
embodiments, Raman wavelength shifter 840 operates to
generate an optical signal wavelength 852 in the mid-IR
wavelength range. In other embodiments, Raman wavelength
shifter 840 operates to generate an optical signal
wavelength 852 a wavelength in the five (5) to seven (7)
micron range. In various embodiments, pump signal 850
can comprise, for example, a 380 nanometer (nm)
wavelength, a 1060 nm wavelength, a 1310 nm wavelength, a
1390 nm wavelength, a 1510 nm wavelength, or other
optical signal wavelength.

In this example, Raman wavelength shifter 840
includes a gain fiber 844, a pump input coupler 846, and
selecting elements 845. In various embodiments, the
structure and function of gain fiber 844, coupler 826,
selecting elements 845, and output coupler 848 can be

substantially similar to gain fiber 824, coupler 826,
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selecting elements 825, and coupler 828 of FIGURE 8B,
respectively. In this particular embodiment, at least a
portion of gain fiber 824 can comprise a chalcogenide
fiber.

The example illustrated in FIGURE 8C differs from
the example illustrated in FIGURE 8B in that wavelength
shifter 840 implements a plurality of reflective gratings
847a-847n each centered on a different wavelength of a
reflection band. Although this example includes three
gratings, any number of gratings can be used without
departing from the scope of the present disclosure.
Gratings 847a-847n can comprise any device, such as a
high-reflectivity dielectric grating. In this particular
example, each grating 847a-847n comprises a grating with
a reflectivity between ninety-five (95) to one hundred
(100) percent at the center wavelength. Gratings 847a-
847n operate to facilitate cascading of pump signal 850
to a desired output wavelength. In this particular
embodiment, an optical cavity is formed between selecting
elements 845 are gratings 847.

FIGURE 8D 1is a block diagram illustrating one
example of a Raman wavelength shifter 860 capable of
shifting a shorter pump signal 870 wavelength to a longer
output signal wavelength 832. In this example, Raman
wavelength shifter 860 operates to generate an optical
signal wavelength 872 of 1.7 microns or more. In various
embodiments, Raman wavelength shifter 860 operates to
generate an optical signal wavelength 872 in the mid-IR
wavelength range. In other embodiments, Raman wavelength
shifter 860 operates to generate an optical signal
wavelength 872 a wavelength in the five (5) to seven (7)

micron range. In various embodiments, pump signal 870
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can comprise, for example, a 980 nm wavellength, a 1060
nm wavelength, a 1310 nm wavelength, a 1390 nm
wavelength, a 1510 nm wavelength, or other optical signal
wavelength.

In this example, Raman wavelength shifter 860
includes a gain fiber 864, a pump input coupler 866,
selecting elements 864, reflective gratings 867, and an
output coupler 868. In wvarious embodiments, the
structure and function of gain fiber 864, input coupler
866, elements 864, gratings 867, and output coupler 868
can be substantially similar to gain fiber 844, coupler
846, elements 845, gratings 847, and coupler 848 of
FIGURE 8C, respectively. Although example elements are
illustrated, Raman wavelength shifter 860 may include
some, none, or all of these elements. For example, in
some embodiments, pump input coupler 866 and/or output
coupler 868 may be optional.

The example illustrated in FIGURE 8D differs from
the example illustrated in FIGURE 8C in that wavelength
shifter 860 implements a Q-switcher 863 capable of

transitioning from a reflective state to a transmissive

state. Q-switcher 863 «can comprise a device or
combination of devices having a variable loss. For
example, Q-switcher may comprise one or more moving

mirrors, electro-optic switches, saturable absorbers, or
a combination of these or other optical devices. In some
cases, Q-switcher 863 can initially operate as a
reflective mirror so that optical signal energy may
build-up within the laser cavity. After the laser cavity
contains a sufficient amount of optical energy, Q-
switcher 863 can operate to substantially transmit the

desired optical signal wavelength in the form of a
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relatively large pulse or burst. In various embodiments,
Q-switcher 863 may be capable of providing an output
signal having a pulse width in the range of two (2)
nanoseconds to one hundred (100) milliseconds. In other
embodiments, Q-switcher 863 may be capable of providing
an output signal having a pulse repetition rate in the
range of two (2) hertz to one hundred (100) megahertz.

FIGURES 9A through oC are block diagrams
illustrating example embodiments of pump sources that are
capable of generating a pump signal for use in a Raman
wavelength shifter. Although particular examples of pump
sources are described in FIGURES 9A through SC, any other
pump source can be implemented without departing from the
scope of the present disclosure.

FIGURE 9A is a Dblock diagram illustrating one
example embodiment of a pump source 900 capable of being
coupled to a Raman wavelength shifter and/or a Raman
oscillator. Pump source 900 can comprise any device
capable of generating an optical signal at a desired
wavelength and power. For example, pump source 900 can
comprise a solid state laser, such a Nd:YAG or Nd:YLF
laser, a semiconductor laser, a laser diode, a cladding
pump fiber laser, or any combination of these or other
light sources. In this example, pump source 900
comprises a high powered 1laser 902 coupled to a Raman
oscillator or a Raman wavelength shifter, such as Raman
wavelength shifters 800, 820, 840, or 860 of FIGURES 8A
through 8D.

FIGURE 9B 1is a block diagram illustrating one
example embodiment of a pump source 920 capable of being
coupled to a Raman wavelength shifter and/or a Raman

oscillator. In this example, pump source 920 includes a
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pump laser 922 and an intermediate stage 924 capable of
shifting the optical signal wavelength generated by pump
laser 922 to a 1longer wavelength. The structure and
function of laser 922 may be substantially similar to the

structure and function of pump source 900 of FIGURE 9A.

In this particular example, intermediate state 924
comprises a first Raman wavelength shifter 924. In some
embodiments, intermediate wavelength shifter 924 may

advantageously be implemented using fused silica optical
fiber.

In some embediments, pump sources 900 and 920 may
comprise a cladding-pumped fiber 1laser, capable of
emitting a pump signal wavelength of approximately 1
micron. In those examples, pump sources 900 and 920 can
be coupled to a first or auxiliary cascaded Raman
oscillator or Raman wavelength shifter. In some cases,
the auxiliary Raman oscillator or Raman wavelength
shifter may comprise, for example, Raman wavelength
shifters 800, 820, 840, or 860 of FIGURES 8A through 8D
implementing a fused silica optical fiber. Such an
arrangement may be used to shift the 1 micron optical
signal to approximately 2 to 2.3 microns. The 2-2.3
micron signal output from the auxiliary Raman wavelength
shifter can then be shifter to a mid-IR wavelength by
another cascaded Raman oscillator or Raman wavelength
shifter that implements in mid-IR fiber.

FIGURE 9C 1is a Dblock diagram illustrating one
example embodiment of a pump source 940 capable of being
coupled to a Raman wavelength shifter and/or a Raman
oscillator. In this example, pump source 940 includes a
pump laser 942 and a multiplexer 944 capable of combining

a plurality of pump signals into a pump output signal.
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In this particular example, pump source 900 comprises a
first laser diode 942a and a second laser diode 942b each
centered at a desired wavelength and <capable of
generating pump signals 943a and 943b. Although this
example includes two laser diodes, any number of laser
diodes may be used without departing from the scope of
the present disclosure. In various embodiments, laser
diodes 942a and 942b can be centered on substantially the
same wavelength, such as 980 nm, 1310 nm, 1390 nm, 14xxX
nm, or 1510 nm. In this particular, pump signals 943a
and 943b are combined by multiplexer 944. Multiplexer
944 can comprise any device capable of combining pump
signals 943, such as a wavelength division multiplexer.
In various embodiments, multiplexer 944 can be capable of
polarization and/or wavelength multiplexing pump signals
943a and 943b to form a pump output signal.

In some embodiments, a Raman wavelength shifter,
such as those illustrated in FIGURES 8A through 8D, may
be used to deliver an optical signal wavelength directly
to the patient. In other embodiments, a second mid-IR
waveguide structure, that at least partially transmits in
at least a portion of the mid-IR wavelength range, may be
coupled to the output of the Raman wavelength shifter to
deliver the optical signal wavelength to the patient.
Coupling a second mid-IR waveguide structure to the Raman
wavelength shifter can advantageously allow the delivery
waveguide structure to be disposed after use within the
patient. In addition, coupling a second mid-IR waveguide
structure can substantially reduce the chance of breaking
a fiber associated with a Raman wavelength shifter.

Furthermore, it may be desirable to couple a tapered end
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or lens on the delivery fiber for improved focusing of
optical signal on the patient.

In various embodiments, an optical signal wavelength
is capable of being delivered to a medical device
inserted into a patient using a waveguide structure
having a relatively low coupling 1loss. In some cases,
the waveguide structure maintain the coupling loss to,
for example, 5 dB or less, 3 dB or less, or even less
than 1 dB.

Although the present invention has been described
with several embodiments, a multitude of <changes,
substitutions, variations, alterations, and modifications
may be suggested to one skilled in the art, and it is
intended that the invention encompass all such changes,
substitutions, wvariations, alterations, and modifications
as fall within the spirit and scope of the appended

claims.
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WHAT IS CLAIMED IS:

1. A mid-infrared light source, comprising:

a combiner coupled to at least a first pump laser
and a second pump laser, the combiner operable to couple
a first optical signal generated by the first pump laser
and a second optical signal generated by the second pump
laser to a gain fiber, the gain fiber comprising a first
waveguide structure; and

a Raman wavelength shifter coupled to the gain
fiber, at least a portion of the Raman wavelength shifter
comprising a second waveguide structure <capable of
wavelength shifting at least one wavelength of the first

optical signal to a longer signal wavelength.

2. The wid-infrared 1light source of Claim 1,
wherein the first pump laser is selected from the group

consisting of a continuous wave laser and a pulsed laser.

3. The mid-infrared 1light source of Claim 1,
wherein the first pump laser is selected from the group
consisting of a solid state laser, a Nd:YAG laser, a
Nd:YLF laser, laser diodes, a semiconductor laser, and a

cladding pump fiber laser.

4. The mid-infrared 1light source of Claim 1,
wherein the second pump laser is selected from the group

consisting of a continuous wave laser and a pulsed laser.
5. The mid-infrared 1light source of Claim 1,

wherein the second pump laser is selected from the group

consisting of a solid state laser, a Nd:YAG laser, a
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Nd:YLF laser, laser diodes, a semiconductor laser, and a

cladding pump fiber laser.

6. The mid-infrared 1light source of Claim 1,
wherein the second pump laser comprises a plurality of
laser diodes capable of generating a plurality of pump

signals substantially centered on a selected wavelength.

7. The wid-infrared 1light source o©f Claim 8§,
wherein the second pump 1laser further comprises a
multiplexer capable of combining the plurality of pump

signals into the second optical signal.

8. The mid-infrared 1light source of Claim 7,
wherein the multiplexer 1s selected from the group
consisting of a wavelength division multiplexer, a

polarization multiplexer, and a power combiner.

9. The mid-infrared 1light source of Claim 1,
wherein the second optical signal comprises a selected
wavelength selected from the group consisting of %80 nm,

1310 nm, 1390 nm, 1400-1499 nm, and 1510 nm.

10. The mid-infrared 1light source of - Claim 1,
wherein the longer optical signal wavelength comprises a
pulsed optical signal having a pulse repetition rate in
the range of two (2) hertz to one hundred (100)

megahertz.

11. The mid-infrared 1light source of Claim 1,

wherein the longer optical signal wavelength comprises a
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pulsed optical signal having a pulse width in the range

of two {(2) nanoseconds to one hundred (100) milliseconds.

12. The wmid-infrared 1light source of Claim 1,
wherein a variation of the wavelength of the first
optical signal causes a variation in wavelength of the

longer optical signal.

13. The mid-infrared 1light source of Claim 1,
wherein the combiner is selected from the group
consisting of a wavelength division multiplexer and a

power coupler.

14. The mid-infrared 1light source of Claim 1,
wherein the gain fiber is selected from the group
consisting of a dispersion compensating fiber, a
dispersion shifted fiber, a single mode fiber, a

chalcogenide fiber, and a fused silica optical fiber.

15. The mid-infrared 1light source of Claim 1,
wherein at least a portion of the first waveguide
structure is selected from the group consisting of an
optical fiber, a hollow tube waveguide, an air core

waveguide, and a planar waveguide.

16. The mid-infrared 1light source of Claim 1,
wherein the first waveguide structure at least partially
contributes to increasing an optical energy of at least
the first optical signal and wherein the increased
optical signal energy is communicated £from the first

waveguide structure at a selected wavelength.
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17. The wmid-infrared 1light source of Claim 1,
wherein at least a portion of the second waveguide
structure is selected from the group consisting of an
optical fiber, a hollow tube waveguide, an air core

waveguide, and a planar waveguide.

18. The mid-infrared 1light source of Claim 1,
wherein at least a portion of the second waveguide

structure comprises an optical fiber.

19. The mid-infrared 1light source of Claim 18,
wherein the optical fiber comprises a mid-infrared

optical fiber.

20. The mid-infrared 1light source of Claim 18,
wherein the optical fiber is selected from the group

consisting of a chalcogenide fiber and a ZBLAN fiber.

21. The mid-infrared 1light source of Claim 1,
wherein at least a portion of the second waveguide
structure 1is selected from the group consisting of a
ZBLAN waveguide, a sulfide waveguide, a selenide

waveguide, and a telluride waveguide.

22. The mid-infrared 1light source of Claim 1,
wherein at least a portion of the second waveguide

structure comprises a single mode optical fiber.
23. The mid-infrared 1light source of Claim 1,

wherein the longer optical signal wavelength comprises a

wavelength of approximately 1.7 microns or more.

Page 205 of 239



10

15

20

25

ATTORNEY'S DOCKET : PATENT APPLICATION
074036.0133

52

24. The mid-infrared 1light source of Claim 1,
wherein the longer optical signal wavelength comprises a
wavelength in the range of two (2) microns to ten (10)

microns.

25. The mid-infrared 1light source of Claim 1,
wherein the longer optical signal wavelength comprises a
wavelength in the range of five (5) microns to seven (7)

microns.

26. The mid-infrared light source of Claim 1,
further comprising a wavelength separator coupled to the
Raman wavelength shifter and capable of transmitting at
least a portion of a selected wavelength from the Raman

wavelength shifter.

27. The mid-infrared 1light source of Claim 26,
wherein the wavelength separator is selected from the
group consisting of a demultiplexer, one ©Or more
partially transmissive gratings, one or more partially
transmitting mirrors, one or more Fabry Perot filters and

one or more dielectric gratings.

28. The wmid-infrared 1light source of Claim 1,
further comprising at 1least a third waveguide structure
coupled to the Raman wavelength shifter, wherein the
third waveguide structure comprises a coupling loss of no

more than five (5) decibels.
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29. A method of shifting an optical signal
wavelength to a 1longer optical signal wavelength,
comprising:

coupling a first optical signal generated by a first
pump laser and a second optical signal generated by a
second pump laser to a gain fiber, the gain fiber
comprising a first waveguide structure; and

shifting at least one wavelength of the first
optical signal to a 1longer signal wavelength using a

second waveguide structure coupled to the gain fiber.

30. The method of Claim 29, wherein the second pump
laser comprises a plurality of laser diodes capable of
generating a plurality of pump signals substantially

centered on a selected wavelength.

31. The method of Claim 30, wherein the second pump
laser further comprises a multiplexer capable of
combining the plurality of pump signals into the second

optical signal.

32. The method of Claim 29, wherein the second
optical signal comprises a selected wavelength selected
from the group consisting of 980 nm, 1310 nm, 1390 nm,

1400-1499 nm and 1510 nm.

33. The method of Claim 29, wherein the longer
optical signal wavelength comprises a pulsed optical
signal having a pulse repetition rate in the range of two

(2) hertz to one hundred (100) megahertz.
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34, The method of Claim 29, wherein the longer
optical signal wavelength comprises a pulsed optical
signal having a pulse width in the range of two (2)

nanoseconds to one hundred (100) milliseconds.

35. The method of Claim 29, wherein a variation of
the wavelength of the first optical signal causes a

variation in wavelength of the longer optical signal.

36. The method of Claim 29, wherein the first
waveguide structure at least partially contributes to
increasing an optical energy of at least the first
optical signal and wherein the increased optical signal
energy is communicated from the first waveguide structure

at a selected wavelength.

37. The method of Claim 29, wherein the Ilonger
optical signal wavelength comprises a wavelength of

approximately 1.7 microns or more.

38. The method of Claim 29, wherein the Ilonger
optical signal wavelength comprises a wavelength in the

range of two (2) microns to ten (10) microns.

39. The method of Claim 29, further comprising
transmitting at least a portion of a selected wavelength
from the Raman wavelength shifter into a third waveguide

structure.
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40. A mid-infrared light source, comprising:

a gain fiber operable to receive at least a first
optical signal comprising one or more wavelengths, the
gain fiber comprising a first waveguide structure; and

a second waveguide structure coupled to the gain
fiber and operable to wavelength shift at 1least one
wavelength of the first optical signal to a longer
wavelength optical signal, the longer wavelength optical
signal comprising a wavelength in the range of two (2)

microns to ten (10) microns.

41. The mwmid-infrared 1light source of Claim 40,
wherein at least one wavelength of the first optical
signal is selected from the group consisting of 980 nm,

1310 nm, 1390 nm, 1400-1489 nm and 1510 nm.

42. The mid-infrared 1light source of Claim 40,
wherein the longer wavelength optical signal comprises a
pulsed optical signal having a pulse repetition rate in
the range of two (2) hertz to one hundred (100)

megahertz.

43. The mid-infrared 1light source of Claim 40,
wherein the longer wavelength optical signal comprises a
pulsed optical signal having a pulse width in the range

of two (2) nanoseconds to one hundred (100) milliseconds.

44. The mid-infrared 1light source of Claim 40,
wherein the first waveguide structure at least partially
contributes to increasing an optical energy of at least

one wavelength of the first optical signal and wherein
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the increased optical signal energy is communicated from

the first waveguide structure at a selected wavelength.

45. The mid-infrared 1light source of Claim 40,
wherein the longer wavelength optical signal comprises a
wavelength in the range of five (5) microns to seven (7)

microns.
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SYSTEM AND METHOD FOR VOICE CONTROL OF
MEDICAL DEVICES

ABSTRACT

A medical device includes an insertable portion
capable of being inserted into an orifice associated with
a body of a patient. The insertable portion comprising
an automated head unit capable of being manipulated in at
least two axes of motion based at least in part on one or
more control signals. The medical device further
includes one or more controllers coupled to the automated
head unit. In one particular embodiment, the one or more
controllers generate the one or more control signals

based at least in part on an input signal.
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DECLARATION AND POWER OF ATTORNEY

As a below named inventor(s), I declare that:

My reSIdence post office address and citizenship are as stated below next to
my name, that I believe I am an original, first and joint inventor of the subject matter which is
claimed and for which a patent is sought on the invention or design entitled SYSTEM AND
‘METHOD FOR VOICE CONTROL OF MEDICAL DEVICES, the specification of which
(check one):

‘ _X__is attached hereto; or

__was filed on as Application Serial

No. and was aménded on (if applicable);
that T have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above; and that I
acknowledge the duty to disclose to the U.S. Patent and Trademark Office all information
known to me to be material to patentability as defined in 37 C.F.R. § 1.56.

I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s)
listed below and, insofar as the subject matter of each of the claims of this application is not
disclosed in the prior United States application(s) in the manner provided by the first
paragraph of 35 U.S.C. § 112, I acknowledge the duty to disclose to the U.S. Patent and
Trademark Office all information known to us to be material to patentability as defined in
37 C.FR. § 1.56 which became available between the filing date of the prior application(s)
and the national or PCT international filing date of this application:

Application

Serial Number Date Status
None

I hereby claim the benefit under Title 35, United States Code, § 119(e) of any

United States provisional application(s) listed below:

Application
Seril N Filing Dse
> September 3, 2002
DALO01:753817.1 Page 1 of 2
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I hereby appoint:
Practitioners at Customer Number: 05073

all of the firm of Baker Botts L.L.P., my attdrneys with full power of substitution and
revocation, to prosecute this application and to transact all business in the United States
Patent and Trademark Office connected therewith, and to file and prosecute any intem_ational

patent applications filed thercon before any international authorities.

Send Correspondence To: Direct Telephone Calls To:
Baker Botts L.L.P. *  Douglas M. Kubehl

2001 Ross Avenue ' at (214) 953-6486

Dallas, Texas 75201-2980 Atty. Docket No. 074036.0129

I declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that these
statements were méde with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the
United States Code, and that such willful false statements may Jeopaxthze the validity of the
application or any patent issuing thereon.

Full name of inventor: MOHAMMED N. ISLAM
Inventor's signature Mﬁ
Date g / 28 _/O =
Residence (City, County, State) Ann Arbor, Washtenaw County, Michigan
Citizenship United States of America
Post Office Address 647 Spring Valley Drive
Barton Hills Village
Ann Arbor, Michigan 48105
DALO1:753817.1 Page 2 of 2
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re application of: Mohammed N. Islam

Date Filed: March 30, 2004
Title: SYSTEM AND METHOD FOR VOICE CONTROL OF
MEDICAL DEVICES

MAIL STOP PATENT APPLICATION
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313.1450

Dear Sir:
INFORMATION DISCLOSURE STATEMENT
Applicant respectfully requests, pursuant to 37 C.F.R. §§ 1.56, 1.97 and 1.98,

that the references listed on the attached PTO-1449 form, and previously cited in U.S.
Application Serial No. 10/652,276, filed August 29, 2003 by Applicant and entitled
"SYSTEM AND METHOD FOR VOICE CONTROL OF MEDICAL DEVICES," be
considered and cited in the examination of the above-identified continuation patent
application. Pursuant to 37 C.F.R. § 1.98(d), copies of these references are not being
furnished. Furthermore, pursuant to 37 C.F.R. § 1.97(h), no representation is made
that these references qualify as prior art or that these references are material to the
patentability of the present application.

Pursuant to 37 C.F.R. § 1.97(b), no fee is believed due. If, however, Applicant
has overlooked the need for a fee, the Commissioner is hereby authorized to charge
any underpayment to Deposit Account No. 02-0384 of Baker Botts L.L.P.

Respectfully submitted,

BAKER BOTTS L.L.P.
Attorneys for Applicant

A

Douglas
Reglstratlon 0. 41,915

Dated: J-Jo- o
CUSTOMER NUMBER 05073
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ATTORNEY'S DOCKET NO. PATENT APPLICATION
074036.0133

Old

APPLICATION FOR U.S. PATENT UNDER 37 C.F.R. § 1.53(b)

UTILITY PATENT APPLICATION TRANSMITTAL FORM

87 U.s. PTO
221812608

N

Mail Stop Patent Application
COMMISSIONER FOR PATENTS
Box 1450

Alexandria, Virginia 22313-1450

Sir:

Transmitted herewith for filing is the wutility patent
application of:

Inventor(s) or Application Identifier:

Mohammed N. Islam

Entitled: SYSTEM AND METHOD FOR VOICE CONTROL. OF MEDICAL
DEVICES

APPLICATION ELEMENTS:

1. [X] This Fee Transmittal Form
2. Applicant is:
[ 1] Large Entity
[X] Small Entity
[ ] Small Entity Statement enclosed

{(X] Small Entity Statement filed

in prior
application.

Status still proper and desired.

3. [X] Specification (57 Total Pages)
4. {X] Drawings (8 Total Sheets)

___ Formal

_X Informal
5. [x]

Combined Declaration and Power of Attorney
(2 Total Pages)

[ 1] Newly executed

[(X]

(original or copy)
Copy from a prior application

(for continuation/divisional only)
DALQO1:788674
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ATTORNEY'S DOCKET NO. PATENT APPLICATION
074036.0133 -

6. The accompanying application is:
[ 1] Original
[X] Continuation
[ ] Divisional
[ ] Continuation-In-Part (CIP)
Prior Application No.: 10/757,341
Filed: January 13, 2004
Examiner: Unknown
Group/Art Unit: Unknown
which is hereby incorporated by reference therein.
(For Continuation or Divisional Applications only: The entire
disclosure of the prior application, from which an ocath or
declaration is supplied under Box 5 above, 1is considered a part of
the disclosure of the accompanying continuation or divisional
application and is hereby incorporated by reference. The

incorporation can only be relied upon when a portion has been
inadvertently omitted from the submitted application parts.}

7. [] Priority of foreign Application No. ,
filed on is claimed under 35 U.S.C.
§ 119.

[ ] A certified copy is attached.
[ ] A certified copy was filed in prior Application
Serial No. , filed

8. {X] The prior application 1is assigned of record to
Cheetah Omni, LLC, a Delaware corporation, a copy of which is
attached.

DAL0O1:788674
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074036.0133

FEE CALCULATION:

CLAIMS AS FILED IN THE APPLICATION,
BY PRELIMINARY AMENDMENT OR ADDED BY PRELIMINARY AMENDMENT

PATENT APPLICATION

LESS ANY CLAIMS CANCELLED

FEE CALCULATION FEE
Basic Fee
Number Number

Extra Rate $ 770.00

Total Claims: 45 -20 = 25 X $18 S 450.00

Independent Claims 3 - 3 = 1 X $86 S 0.00

Total of Above $1,220.00

Lesg 50% for Small S 610.00
Entity

TOTAL FILING FEE = IS 610.00

ACCOMPANYING APPLICATION PARTS:

S. [ 1] An Assignment of the invention to

A separate cover sheet in compliance with 37 C.F.R.
§ 3.31 is included
S pursuant to 37 C.F.R. § 1.21(h).

with

an Assignment recordal fee

10. [X] Information Disclosure Statement
[ 1] Copies of IDS Citations.
[X] Pursuant to 37 C.F.R. §

(IDS) PTO-1449

1.98(d), copies

these references are not being furnished.

11. [ ] Preliminary Amendment

12. [X] Certificate of Mailing

13. [X] Return Receipt Postcard

14. [X] Nonpublication Request

15. [ 1] Other

DAL01:788674
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ATTORNEY'S DOCKET NO. PATENT APPLICATION
074036.0133

1l6. [X] A check in the amount of $610.00 to satisfy filing
fee requirements under 37 C.F.R. § 1.16. Please charge any
additional fees or credit any overpayment to Deposit Account
No. 02-0384 of BAKER BOTTS L.L.P.

Respectfully submitted,
BAKER BOTTS L.L.P.
Attorneys for Applicant

A0

Douglas ,_M/ Ku 1
Reg. No. 41,915

Date: J-JO- oy

Correspondence Address:

Customer Number 05073

DALO1:788674
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ATTORNEY DOCKET NUMBER PATENT

074036.0133
1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re-Application of: Mohammed N. Islam

Filing Date: March 30, 2004

For: SYSTEM AND METHOD FOR VOICE CONTROL OF
MEDICAL DEVICES

Mail Stop PATENT APPLICATION
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:

CERTIFICATE OF MAILING BY EXPRESS MAIL

I hereby certify that the attached Patent Application (57 pages), Fee Transmittal (4
pages), Declaration and Power of Attorney (2 pages)(copy), Drawings (8 pages),
Nonpublication Request (1 page), Information Disclosure Statement along with a three-page
PTO-1449 Form, a check in the amount of $610.00, a Baker Botts return acknowledgment
postcard (1 card), and this Certificate of Mailing are being deposited with the United States
Postal Service "Express Mail Post Office to Addressee" service under 37 C.F.R. 1.10 on this
30th day of March, 2004 addressed to Mail Stop Patent Application, Commissioner for
Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

Wlle T,

Willie Jiles :

Express Mail Receipt
No. EV 324645882 US
Attorney's Docket: 074036.0133
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PTO/SB/35 (11-00)

Approved for use through 10/31/2002. 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.

Inventor
NONPUBLICATION Mohammed N. Islam
REQUEST UNDER SYSTEM AND METHOD FOR VOICE CONTROL OF MEDICAL
35 U.S.C. DEVICES
122(b)}(2)}(B)(i
(b)2)(EB)i) Atty Docket Number 074036.0133

| hereby certify that the invention disclosed in the attached application has not and
will not be the subject of an application filed in another country, or under a multilateral
agreement, that requires publication at eighteen months after filing.

| hereby request that the attached application not be published under 35
U.S.C. 122(b).

BAKER BOTTS L.L.P.
Attorneys for Applicant

T-30- 04 — ,_,//
Date Sigpafur/e/

Douglas M. Kubehl
Typed or printed name
Reg No. 41,915

This request must be signed in compliance with 37 CFR 1.33(b) and submitted with the
application upon filing.

Applicant may rescind this nonpublication request at any time. If applicant rescinds a
request that an application not be published under 35 U.S.C. 122(b), the application
will be scheduled for publication at eighteen months from the earliest claimed filing
date for which a benefit is claimed.

If applicant subsequently files an application directed to the invention disclosed in the
attached application in another country, or under a multilateral international agreement,
that requires publication of applications eighteen months after filing, the applicant must
notify the United States Patent and Trademark Office of such filing within forty-five (45)
days after the date of the filing of such foreign or international application. Failure to
do so will result in abandonment of this application (35 U.S.C. 122(b)(2)(B)(iii)).

Burden Hour Statement: This collection of information is required by 37 CFR 1.213(a). The information is used by the public to request that an application not be
published under 35 U.S.C. 122(b) (and the PTO to process that request). Confidentiality is govened by 35 U.S.C. 122 and 37 CFR 1.14. This form is estimated to
take 6 minutes to complete. This time will vary depending upon the needs of the individual case. Any comments on the amount of time you are required to
complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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ATTORNEY'S DOCKET NO. PATENT APPLICATION
074036.0133

Old

APPLICATION FOR U.S. PATENT UNDER 37 C.F.R. § 1.53(b)

UTILITY PATENT APPLICATION TRANSMITTAL FORM

87 U.s. PTO
221812608

N

Mail Stop Patent Application
COMMISSIONER FOR PATENTS
Box 1450

Alexandria, Virginia 22313-1450

Sir:

Transmitted herewith for filing is the wutility patent
application of:

Inventor(s) or Application Identifier:

Mohammed N. Islam

Entitled: SYSTEM AND METHOD FOR VOICE CONTROL. OF MEDICAL
DEVICES

APPLICATION ELEMENTS:

1. [X] This Fee Transmittal Form
2. Applicant is:
[ 1] Large Entity
[X] Small Entity
[ ] Small Entity Statement enclosed

{(X] Small Entity Statement filed

in prior
application.

Status still proper and desired.

3. [X] Specification (57 Total Pages)
4. {X] Drawings (8 Total Sheets)

___ Formal

_X Informal
5. [x]

Combined Declaration and Power of Attorney
(2 Total Pages)

[ 1] Newly executed

[(X]

(original or copy)
Copy from a prior application

(for continuation/divisional only)
DALQO1:788674
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6. The accompanying application is:
[ 1] Original
[X] Continuation
[ ] Divisional
[ ] Continuation-In-Part (CIP)
Prior Application No.: 10/757,341
Filed: January 13, 2004
Examiner: Unknown
Group/Art Unit: Unknown
which is hereby incorporated by reference therein.
(For Continuation or Divisional Applications only: The entire
disclosure of the prior application, from which an ocath or
declaration is supplied under Box 5 above, 1is considered a part of
the disclosure of the accompanying continuation or divisional
application and is hereby incorporated by reference. The

incorporation can only be relied upon when a portion has been
inadvertently omitted from the submitted application parts.}

7. [] Priority of foreign Application No. ,
filed on is claimed under 35 U.S.C.
§ 119.

[ ] A certified copy is attached.
[ ] A certified copy was filed in prior Application
Serial No. , filed

8. {X] The prior application 1is assigned of record to
Cheetah Omni, LLC, a Delaware corporation, a copy of which is
attached.

DAL0O1:788674
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074036.0133

FEE CALCULATION:

CLAIMS AS FILED IN THE APPLICATION,
BY PRELIMINARY AMENDMENT OR ADDED BY PRELIMINARY AMENDMENT

PATENT APPLICATION

LESS ANY CLAIMS CANCELLED

FEE CALCULATION FEE
Basic Fee
Number Number

Extra Rate $ 770.00

Total Claims: 45 -20 = 25 X $18 S 450.00

Independent Claims 3 - 3 = 1 X $86 S 0.00

Total of Above $1,220.00

Lesg 50% for Small S 610.00
Entity

TOTAL FILING FEE = IS 610.00

ACCOMPANYING APPLICATION PARTS:

S. [ 1] An Assignment of the invention to

A separate cover sheet in compliance with 37 C.F.R.
§ 3.31 is included
S pursuant to 37 C.F.R. § 1.21(h).

with

an Assignment recordal fee

10. [X] Information Disclosure Statement
[ 1] Copies of IDS Citations.
[X] Pursuant to 37 C.F.R. §

(IDS) PTO-1449

1.98(d), copies

these references are not being furnished.

11. [ ] Preliminary Amendment

12. [X] Certificate of Mailing

13. [X] Return Receipt Postcard

14. [X] Nonpublication Request

15. [ 1] Other

DAL01:788674
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ATTORNEY'S DOCKET NO. PATENT APPLICATION
074036.0133

1l6. [X] A check in the amount of $610.00 to satisfy filing
fee requirements under 37 C.F.R. § 1.16. Please charge any
additional fees or credit any overpayment to Deposit Account
No. 02-0384 of BAKER BOTTS L.L.P.

Respectfully submitted,
BAKER BOTTS L.L.P.
Attorneys for Applicant

A0

Douglas ,_M/ Ku 1
Reg. No. 41,915

Date: J-JO- oy

Correspondence Address:

Customer Number 05073

DALO1:788674
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ATTORNEY DOCKET NUMBER PATENT

074036.0133
1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re-Application of: Mohammed N. Islam

Filing Date: March 30, 2004

For: SYSTEM AND METHOD FOR VOICE CONTROL OF
MEDICAL DEVICES

Mail Stop PATENT APPLICATION
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

Dear Sir:

CERTIFICATE OF MAILING BY EXPRESS MAIL

I hereby certify that the attached Patent Application (57 pages), Fee Transmittal (4
pages), Declaration and Power of Attorney (2 pages)(copy), Drawings (8 pages),
Nonpublication Request (1 page), Information Disclosure Statement along with a three-page
PTO-1449 Form, a check in the amount of $610.00, a Baker Botts return acknowledgment
postcard (1 card), and this Certificate of Mailing are being deposited with the United States
Postal Service "Express Mail Post Office to Addressee" service under 37 C.F.R. 1.10 on this
30th day of March, 2004 addressed to Mail Stop Patent Application, Commissioner for
Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450.

Wlle T,

Willie Jiles :

Express Mail Receipt
No. EV 324645882 US
Attorney's Docket: 074036.0133

DALO01:788721
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PTO/SB/35 (11-00)

Approved for use through 10/31/2002. 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.

Inventor
NONPUBLICATION Mohammed N. Islam
REQUEST UNDER SYSTEM AND METHOD FOR VOICE CONTROL OF MEDICAL
35 U.S.C. DEVICES
122(b)}(2)}(B)(i
(b)2)(EB)i) Atty Docket Number 074036.0133

| hereby certify that the invention disclosed in the attached application has not and
will not be the subject of an application filed in another country, or under a multilateral
agreement, that requires publication at eighteen months after filing.

| hereby request that the attached application not be published under 35
U.S.C. 122(b).

BAKER BOTTS L.L.P.
Attorneys for Applicant

T-30- 04 — ,_,//
Date Sigpafur/e/

Douglas M. Kubehl
Typed or printed name
Reg No. 41,915

This request must be signed in compliance with 37 CFR 1.33(b) and submitted with the
application upon filing.

Applicant may rescind this nonpublication request at any time. If applicant rescinds a
request that an application not be published under 35 U.S.C. 122(b), the application
will be scheduled for publication at eighteen months from the earliest claimed filing
date for which a benefit is claimed.

If applicant subsequently files an application directed to the invention disclosed in the
attached application in another country, or under a multilateral international agreement,
that requires publication of applications eighteen months after filing, the applicant must
notify the United States Patent and Trademark Office of such filing within forty-five (45)
days after the date of the filing of such foreign or international application. Failure to
do so will result in abandonment of this application (35 U.S.C. 122(b)(2)(B)(iii)).

Burden Hour Statement: This collection of information is required by 37 CFR 1.213(a). The information is used by the public to request that an application not be
published under 35 U.S.C. 122(b) (and the PTO to process that request). Confidentiality is govened by 35 U.S.C. 122 and 37 CFR 1.14. This form is estimated to
take 6 minutes to complete. This time will vary depending upon the needs of the individual case. Any comments on the amount of time you are required to
complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231.
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