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APPLICATION NUMBER 

11/322,568 

MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, CA 91325-1219 

FILING OR 371 (c) DATE 

12/30/2005 

United Statc,t Patent and Trademark Office 
Addmr. COMMISSIONER FOR PATENTS 
t~~ 22313-14,0 
'W'WW.aspto.gov 

FIRST NAMED APPLICANT 

John J. Mastrototaro 

ATTORNEY DOCKET NUMBER 

PD00291 CIP 

CONFIRMATION NO. 4822 

FORMALITIES 
LETTER 

Date Mailed: 02/24/2006 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is unsigned. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below .. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings 
submitted are not acceptable because: 

■ The drawings have a line quality that is too light to be reproduced (weight of all lines 
and letters must be heavy enough to permit adequate reproduction) or text that is 
illegible (reference characters, sheet numbers, and view numbers must be plain and 
legible) see 37 CFR 1.84(1) and (p)(1 )); See Figure(s) 24. 

■ The drawings submitted to the Office are not electronically reproducible. Drawing 
sheets must be submitted on paper, which is flexible, strong, white, smooth, non-shiny, 
and durable (see 37 CFR 1.84(e)). See Figure(s) 15-18. 

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to 
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required 
application size fee. · 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

0511612oo& CCHAU1 000000&5 500&21 113225&8 

01 FC:1051 130.00 DA 
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• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or 
declaration) as set forth in 37 CFR 1.16(f) of $130 for a non-small entity, must be submitted with the missing items 
identified in this letter. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $130 for a Large Entity 

• $130 Surcharge. 

Replies should be mailed to: Mail Stop Missing Parts 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

A copy of this notice MUST be returned with the reply. 

Office of Initial Patent Examinatio ) 272-4000, or 1-800-PTO-9199, or 1-800-972-6382 
PART 2 - COPY TO BE RETURNED WITH RESPONSE 
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' . ~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

· ~. ~ . ~;re Continuation-in-Part Application of: ) 
John J. Mastrototaro et al. ) Examiner: unknown 

Serial No.: 11/322,568 ) 
Filed: December 30, 2005 ) Group Art Unit: 2635 
For: TELEMETERED CHARACTERISTIC ) 

MONITOR SYSTEM AND METHOD ) 
OF USING THE SAME ) 

RESPONSE TO NOTICE TO FILE MISSING PARTS OF 
NONPROVISIONAL APPLICATION 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

PATENT 
PD00291 CIP 

In response to the February 24, 2006 Notice to File Missing Parts of Nonprovisional Application 
for the above-identified application, enclosed are: 

(1) Copy of Notice to be returned with response; 
(2) 12 sheets of Formal Drawings, which is a missing part and Transmittal of Formal Drawings; 
(3) A fully-executed Declaration, which is a missing part and Transmittal of Missing Declaration; 
(4) Petition for 1 month Extension of Time; 
(5) A fully-executed Assignment with Recordation Form Cover Sheet; 
(6) Power of Attorney by Assignee and Exclusion of Inventor Under Rule 3. 71; and 
(7) Return postcard. 

The Commissioner is hereby authorized to charge the $130 Surcharge, and any other fees 
associated with this communication, to Deposit Account No. 50-0621. A duplicate copy of this sheet is 
enclosed. 

Date: May 10. 2006 

MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, California 91325-1219 
Telephone (818) 576-5003 

Respectfully submitted, 

MEDTRONIC MINIMED, INC. 

By: ~J.N~· 
itS.Narang 

Registration No. 55,480 

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as First 
class mail in an envelope addressed to: Mail Stop Missing Parts, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 
22313-1450 

on: May 10 2006 
Date of Deposit 

Signature: _/4~~:__:J~-:..._:~~~~{l:.__::.._ 
Aji g, Reg. No. 55, 
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. COPY PATENT 
PD00291 CIP 

CUSTOMER NUMBER 23608 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Continuation-in-Part application of: ) 
John J. Mastrototaro et al. ) 

Serial No.: 11/322,568 ) 
Filed: December 30, 2005 ) 
For: TELEMETERED CHARACTERISTIC ) 

MONITOR SYSTEM AND METHOD ) 
OF USING THE SAME ) 

TRANS MITT AL OF FORMAL DRAWINGS 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Examiner: Unknown 

Group Art Unit: 2635 

I hereby certify that this 
correspondence Is being deposited 
with the United States Postal Service 
with sufficient postage as first class 
mail in an envelope addressed to: 
Mall Stop Missing Parts, Commissioner 
for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450 on 

May 1 o 2006 
Date of Deposit 

Aiit s Naranq Reg No. s s 480 
Name I!'-• S/10/06 1gmtu re Date 

In response to the Notice to File Missing Parts of Nonprovisional Application 

dated February 24, 2006, enclosed are 12 sheets of formal drawings (Figs.1-25) 

submitted in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) for the above­

captioned application. Please substitute the enclosed formals drawings for the informal 

drawings previously filed. 

The Commissioner is hereby authorized to charge any deficiency payment or 

credit any overpayment to Deposit Account No. 50-0621. A copy of this transmittal is 

enclosed. 

Respectfully submitted, 

Ajit S. Narang, Reg. No. 55,480 
MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, CA 91325-1219 
Telephone: (818) 576-5003 
Fax: (818) 576-6202 

Date: May 10, 2006 
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PATENT 
PD00291 CIP 

HE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Coritfriuation-in-Part Application of: 
John J. Mastrototaro et al. 

Serial No.: 11/322,568 
Filed: December 30, 2005 
For: TELEMETERED CHARACTERISTIC 

MONITOR SYSTEM AND METHOD OF 
USING THE SAME 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

) 
) 
) 
) 
) 
) 
) 

Transmittal of Missing 
Declaration 

Enclosed herewith is the Declaration for the above-identified application in response to 

the "Notice to File Missing Parts ofNonprovisional Application" dated February 24, 2006. 

The Commissioner is hereby authorized to charge the late oath or declaration surcharge 

fee of $130 and any other fees associated with this communication to Deposit Account No. 50-

0621. A duplicate copy of this sheet is enclosed. 

Respectfully submitted, 

Ajit . Narang, Reg. . 55,480 
MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, CA 91325-1219 
(818) 576-5003 

Dated: ---'M=ay"'"--"'-10 ...... ,--=2"-0""""0 ___ 6 ____ _ 

I hereby certify that this correspondence is being deposited with the United States Postal Service as First class mail in an 
envelope with sufficient postage addressed to Mail Stop Missing Parts, Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 

on: May 10, 2006 
Date of Deposit 

Signature: -~ __ J_..,,_. _A/4__:_-=----I:---=---­
Aj · S. Narang, Reg. No. 0 
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CUSTOMER NUMBER 23608 

PATENT 
PD00291 GIP 

~ IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

"rAA~C~ t· t· · P rt 1· . f ) E . U k on mua Ion-m- a app IcatIon o : xammer: n nown 
. John J. Mastrototaro et al. ) 

Serial No.: 11/322,568 ) 
Filed: December 30, 2005 ) 
For: TELEMETERED CHARACTERISTIC ) 

MONITOR SYSTEM AND METHOD ) 
OF USING THE SAME ) 

TRANSMITTAL OF FORMAL DRAWINGS 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Group Art Unit: 2635 

I hereby certify that this 
correspondence is being deposited 
with the United States Postal Service 
with sufficient postage as first class 
mail in an envelope addressed to: 
Mail Stop Missing Parts, Commissioner 
for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450on 

May 10 2006 
Date of Deposit 

Ajit S. Narang Reg. No. 55 4B0 
Name lta'~• S/10/06 

1g11ature Date 

In response to the Notice to File Missing Parts of Nonprovisional Application 

dated February 24, 2006, enclosed are 12 sheets of formal drawings (Figs.1-25) 

submitted in compliance with 37 CFR 1.84 and 37 CFR 1.121 (d) for the above­

captioned application. Please substitute the enclosed formals drawings for the informal 

drawings previously filed. 

The Commissioner is hereby authorized to charge any deficiency payment or 

credit any overpayment to Deposit Account No. 50-0621. A copy of this transmittal is 

enclosed. 

Respectfully submitted, 

Ajit S. Narang, Reg. No. 55,480 
MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, CA 91325-1219 
Telephone: (818) 576-5003 
Fax: (818) 576-6202 

Date: May 10, 2006 
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PATENT 
PD00291 CIP 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

·. ____ ~bntinuation-in-Part Application of 
John J. Mastrototaro et al. 

11/322,568 Serial No. 
Filed: December 30, 2005 

TELEMETERED CHARACTERISTIC For: 
MONITOR SYSTEM AND METHOD 
OF USING THE SAME 

) 
) 
) 
) 
) 
) 
) 

Examiner: unknown 

Group Art Unit: 2635 

PETITION FOR EXTENSION OF TIME 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In accordance with 37 C.F.R. § 1.136, applicant respectfully petitions the Commissioner 
for a one-month extension of time, extending from April 24, 2006 to May 24, 2006 the period for 
response to the Notice to File Missing Parts of Application dated February 24, 2006. The 
responsive papers are enclosed. 

The Commissioner is hereby authorized to charge any fee insufficiency ( or credit any 
overpayment) to Deposit Account No. 50-0621. A copy of this petition is enclosed. 

Dated: May I 0, 2006 

MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, CA 91325-1219 
(818) 576-5003 

I hereby certify that this correspondence is being deposited 
with the U.S. Postal Service with sufficient postage as first 
class mail in an envelope addressed to: Mail Stop Missing 
Parts, Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 

on: May 10, 2006 
Date of Deposit 

Signature:_~ _____ __,_..... ____ _ 

Aji 

Respectfully submitted, 

By: Iii ~:ht• 
Reg. No. 55,480 
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~ 
~y 15 2006 ~ 

DECLARATION 

PATENT (U.S.A.) 
ATTORNEY'S DOCKET NO. PD00291 CIP 

ORIGINAL 
CONTINUATION-IN-PART 
DIVISIONAL 

As a below named inventor, I de ation given herein is true, that I believe that I am the original, first and sole inventor if only one name 
is listed at 1 below, or a joint inventor·, ventors are named below at 1-6, of the invention entitled: 

TELEMETERED CHARACTERISTIC MONITOR SYSTEM AND METHOD OF USING THE SAME 

Which is described and claimed in: 
the attached specification or 

X the specification in application Serial No. 11/322 568 filed 12/30/2005 
_ as amended on _______ _ 

and for which a patent is sought, and that my residence, post office address and citizenship are as stated below next to my name. 

I acknowledge my duty to disclose information, which is material to the examination of this application in accordance with Title 37, Code of Federal 
Regulations §1.56(a). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as amended by any 
amendment referred to above. 

I hereby claim priority benefits under Title 35, United States Code, § 119 of any application(s) for patent or inventor's certificate listed below and have also 
identified below any application for patent or inventor's certificate having a filing date before that of the application on which priority is claimed: 

PRIOR 
APPLICATION(S) 

COUNTRY 

us 

APPLICATION NUMBER 

60/103,812 

DATE OF FILING 
Month Day Year 

October 8, 1998 

PRIORITY 
CLAIMED UNDER 
35 u.s.c. 119 

YES X NO 

I hereby claim the benefit under Title 35, United States Code, §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 in the manner provided by the first paragraph of Title 35, United 
States Code §112, I acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which occurred 
between the filing date of the prior application and the national or PCT international filing date of this application. 

10/898,589 
09/465,715 
09/377,472 
(Application Serial No.) 

Send correspondence to: 

1 

MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, CA 91325-1219 

LAST NAME FIRST NAME 

MASTROTOTARO JOHN 
Post Office Address 

July 23, 2004 
December 17, 1999 
August 19, 1999 
(Filing Date) 

Pending 
(Now Issued Patent 6,809,653 Issued 10/24/2004) 

(Now abandoned) 
(Status) 

DIRECT TELEPHONE CALLS TO: 

MIDDLE NAME 

J. 

Richard Yoon 
(818) 576-4110 

Residence: 
CITY 
LOS ANGELES 

STATE or COUNTRY 
CALIFORNIA 
CITIZENSHIP 

10642 LINDBROOK DRIVE, LOS ANGELES, CA 90024 us 
LAST NAME FIRST NAME MIDDLE NAME Residence: 

CITY STATE or COUNTRY 
2 CHERNOFF EDWARD FRAZIER PARK CALIFORNIA 

Post Office Address CITIZENSHIP 
P.O. BOX 329, FRAZIER PARK, CA 93225 us 

LAST NAME FIRST NAME MIDDLE NAME Residence: 
CITY STATE or COUNTRY 

3 CHOY DAVID Y. SAN GABRIEL CALIFORNIA 
Post Office Address CITIZENSHIP 
801 MONTECITO DRIVE, SAN GABRIEL, CA 91776 us 

1 
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LAST NAME FIRST NAME MIDDLE NAME Residence: 
CITY STATE or COUNTRY 

4 HENKE JAMES L. SIMI VALLEY CALIFORNIA 
Post Office Address CITIZENSHIP 
5105 E. LOS ANGELES AVENUE, PMB 168, SIMI VALLEY, CA 93063 us 

LAST NAME FIRST NAME MIDDLE NAME Residence: 
CITY STATE or COUNTRY 

5 PURVIS RICHARD E. PASADENA CALIFORNIA 
Post Office Address CITIZENSHIP 
1478 N. MAR VISTA AVENUE, PASADENA, CA 91104 us 

LAST NAME FIRST NAME MIDDLE NAME Residence: 
CITY STATE or COUNTRY 

6 HONG PETER I. SANTA CLARITA CALIFORNIA 
Post Office Address CITIZENSHIP 
28030 KENTON LANE, SANTA CLARITA, CA 91350 us 

I further 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 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. 

VENTOR 1 

SIGNATURE OF INVENTOR 3 SIGNATURE OF INVENTOR 4 

DA DATE 

INVENTOR 6 

2 
Page 10 of 94



D STATES PATENT AND TRADEMARK OFFICE 

In re Continuation-in-Part Application of: 
John J. Mastrototaro et al. 

Serial No.: 11/322,568 
Filed: December 30, 2005 
For: TELEMETERED CHARACTERISTIC 

MONITOR SYSTEM AND METHOD 
OF USING THE SAME 

) 
) 
) 
) 
) 
) 
) 

Examiner: unknown 

Group Art Unit: 2635 

POWER OF ATTORNEY BY ASSIGNEE 
AND EXCLUSION OF INVENTOR UNDER RULE 3.71 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

PATENT 
PF00291 CIP 

The undersigned Eric P. Geismar is a representative authorized to sign on behalf of the 
assignee of the entire interest in the above-identified subject application, MEDTRONIC 
MINIMED, INC. and hereby appoints: 

Paul H. Kovelman, Reg. No. 35,228; 
Richard K. Yoon, Reg. No. 42,247; 
Vivian S. Shin, Reg. No. 43,919; 
Ajit S. Narang, Reg. No. 55,480; 

and all of the firm of Foley & Lardner LLP: 

Ted R. Rittmaster, Reg. No. 32,933; 
David A. Blumenthal, Reg. No. 26,257; 
Richard D. Malone, Reg. No. 51,991; 
William J. Robinson, Reg. No. 29,430; 
Victor deGyarfas, R~g. No. 40,583 

to prosecute this application and to transact all business in the United States Patent and 
Trademark Office connected therewith, said appointment to be to the exclusion of the inventor 
and his attorney in accordance with the provisions of Rule 32 of the Patent Office Rules of 
Practice. 

MEDTRONIC MINIMED, INC., per 37 C.F.R. §3.73(b), certifies that the evidentiary 
documents with respect to its ownership have been reviewed and that to the best of the 
undersign's knowledge and belief, title is in the assignee seeking this action. 

- 1 -
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MEDTRONIC MINIMED, INC., declares that 100% ownership is established by an 
assignment to be in the Regular Utility Patent Application, and that the Inventors are under an 
obligation to assign the application to MEDTRONIC MINIMED, INC. 

Please direct all telephone calls to Richard Yoon at (818) 576-4110 and all 
correspondence relative to said application to the following address: 

Medtronic MiniMed, Inc. 
18000 Devonshire Street 
Northridge, CA 91325 

ASSIGNEE: MEDTRONIC MINIMED, INC. 

Date: .3 J 30 / 2.00(. O Signature: 
Eric P /4ismar 

Title: Vice President and Senior Counsel 
Address: 18000 Devonshire Street 

Northridge, CA 91325-1219 

........... 
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Cl PATENT 
PD00291 CIP 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Continuation-in-Part Application of: ) 
John J. Mastrototaro et al. ) Group Art Unit : 2635 

Serial No: 11/322,568 ) 
Filed: December 30, 2005 ) Examiner: Unknown 
For: TELEMETERED CHARACTERISTIC ) 

MONITOR SYSTEM AND METHOD ) 
OF USING THE SAME ) 

TRANSMITTAL OF INFORMATION DISCLOSURE ST.ATEMENT 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

1. ■ 

2. □ 

The information disclosure statement submitted herewith is being filed within three months of 
the filing date of the application or date of entry into the national stage of an international 
application or before the mailing date of a first Office Action on the merits, whichever event 
occurs last. 37 C.F.R. §l.97(b). 

The information disclosure stat!!:l!]f Pl_!ransmitted herewith is being filed after three months of 
the filing date of this national app1™fa6rr or the date of entry of the national stage as set forth 
in § 1.491 in an international application or after the mailing date of the first Office Action on 
the merits, whichever event occurred last but before the mailing date of either: 

( 1) a final action under § 1.1 13 or 

(2) a notice of allowance under § 1.311 

(3) or an action that otherwise closes prosecution. 

CERTIFICATION OR FEE 

A. Included with this transmittal is 

i. □ a certification (set forth below) in accordance with 37 C.F.R. §l.97(e). (If 
for any reason the certificate set forth below should be unsatisfactory, the 
Commissioner is provisionally authorized to charge the $180 fee (37 
C.F.R. § l. l 7(p)) to Deposit Account No. 50-0621. A copy of this sheet is 
enclosed.) 
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3. □ 

ii. □ 

OR 

the attached fee set forth in 37 C.F.R. § 1.17(p) for submission of an 
information disclosure statement under § 1.97( c ). ($180.00). 

The information disclosure statement transmitted herewith is being filed after a final action 
under § 1.113 or a notice of allowance under § 1.311, or an action that otherwise closes 
prosecution, whichever occurs first, but before, or simultaneously with the payment of the 
issue fee. 

CERTIFICATION, PETITION AND FEE 

A. In accordance with the requirements of37 C.F.R. §1.97(d): 

1. Set forth below is a certification as specified in 37 C.F.R. §l.97(e). 

ii. Applicant hereby petitions for the consideration of the accompanying information 
disclosure statement. 37 C.F.R. § 1.97( d)(ii). 

iii. Applicant submits the petition fee set forth in § 1.17(i)( 1 ). ($180.00). 

CERTIFICATION 

(Required if 2Ai or 3 above is marked) 

4. I, the person signing below, certify 

D that each item of information contained in the information disclosure statement was first cited 
in the attached communication from a foreign patent office in a counterpart foreign 
application and was not made in any communication dated more than three months prior to 
the filing ofthe statement. 37 C.F.R. §1.97(e)(l). 

OR 

D that no item of information contained in the information disclosure statement was first cited 
in any communication from a foreign patent office in a counterpart foreign application or to 
the knowledge of the person signing the certification after making reasonable inquiry, was 
known to any individual designated in § 1.56( c) more than three months prior to the filing of 
the statement. 37 C.F.R. §l.97(e)(2). 

2 
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5. ■ If it should be determined that for any reason either an insufficient fee or an excessive has 
been paid, please charge any insufficiency or credit any overpayment necessary to ensure 
consideration of the information disclosure statement for the above-identified application to 
Deposit Account No. 50-0621. A copy of this petition is enclosed. 

Respectfully submitted, 

MEDTRONIC MINIMED, INC. 

Date: March 10. 2006 By:·~~ 

18000 Devonshire Street 
Northridge, CA 91325-1219 
(818) 576-4110 

Richard Yoon 
Registration No. 42,247 

I hereby certify that this correspondence is being deposited 
with the U.S. Postal Service with sufficient postage as first 
class mail in an envelope addressed to: Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on 
the date indicated below. 

on: March IO 2006 
Date of Deposit 

Signature: ~ ~ 
Richard Yoon, Reg. No. 42,247 
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FORM PT0-1449 U.S. Department of Commerce Attorney Docket No. Serial No. 
!REV. 7.801 PATENT AND TRADEMARK OFFICE PD00291 CIP 11/322. 568 

INFO- ·--- n1sCLOSURE STATEMENT 
( \rvefal ~ ts if necessary) 

' :.i. Applicant ~ 

"'t\i ci a.1~~; ~ 
John J. Mastrototaro et al. 

\~ Filing Date Group 
December 30. 2005 2635 

u . s ."''PAT-EN' ;,,-DOCUMENTS 

Examiner Document Number Date Name Class Sub- Filing Date 
Initial Class If 

Appropriate 
AA 4 4 9 4 9 5 0 1/22/85 R. E. 604 66 1/19/82 

Fischell 
AB 4 9 3 5 1 0 5 6/19/90 S. J. 204 153. 10/18/89 

Churchouse 12 
AC 5 1 0 8 8 1 9 4/28/92 J. W. Heller 428 195 2/14/90 

et al. 
AD 5 3 9 1 2 5 0 2/21/95 P. S. Cheney 156 268 3/15/94 

I I et al . 
AE 5 4 1 1 6 4 7 5/2/95 K. W. Johnson 204 153.l 1/25/94 

et al. 
AF 5 7 7 7 0 6 0 717198 W. P. Van 528 28 9/26/96 

Antwerp 
AG 5 7 8 6 4 3 9 7/28/98 W. P. Van 

528 77 10/24/96 Antwerp et 
al . 

AH 5 9 6 5 3 8 0 10/12/99 A. Heller et 435 14 1/12/99 
al . 

FOREIGN PATENT DOCUMENTS 

Document Number Date Country Class Sub- Translation 

Class 

Yes No 
AI 

AJ 

OTHER DOCUMENTS 

AK 

AL 

Examiner Date Considered 

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609: Draw line through citation 
if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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FORM PT0-1449 U.S. Department of Commerce Attorney Docket No. Serial No. 
IREV. 7.801 PATENT AND TRADEMARK OFFICE PD00291 CIP 11/322. 568 

INFORMATION DISCLOSURE STATEMENT 
(Use several sheets if necessary) 

Applicant 
John J. Mastrototaro et al. 

Filing Date Group 
December 30. 2005 2635 

U.S. PATENT DOCUMENTS 

Examiner Document Number Date Name Class Sub· Filing Date 
Initial Class If 

Appropriate 
AA 

FOREIGN PATENT DOCUMENTS 

Document Number Date Country Cl ass Sub- Translation 
Class 

Yes No 
AB 9 5 2 8 8 7 8 11/2/95 PCT A61B 5/05 

AC 9 8 5 6 2 9 3 12/17 /98 PCT A61B 5/04 

AD 9 9 4 5 3 7 5 9/10/99 PCT GOIN 27/327 

AE 9 9 4 5 3 8 7 9/10/99 PCT GOIN 33/487 

AF 9 9 5 6 6 1 3 ll/ 11/99 PCT A61B 5/00 

AG 0 0 9 8 5 9 2 1/18/84 EP A61M 5/00 

AH 0 6 8 0 7 2 7 11/08/95 EP A618 5/00 

OTHER DOCUMENTS 

AI Rebrin. Kerstin et al .. "Subcutaneous glucose predicts plasma glucose independent of insulin: 
implications for continuous monitoring", Th<> Phvsiolnnir~l ,nri<>tv (1999). pp. E56l·E571 

AJ Velho. G. et al .. "Strategies for calibrating a subcutaneous glucose sensor", Biomed. Biochim. Acta 
~ (1989), pp. 957-96~ 

Examiner Date Considered 

* EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609: Draw line through citation 
if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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Applicant 
John J. Mastrototaro et al. 

Filing Date Group 
December 30. 2005 2635 
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AA 

FOREIGN PATENT DOCUMENTS 

Document Number Date Country Class Sub- Translation 

Class 

Yes No 
AB 9 6 3 7 2 4 6 11/28/96 PCT A61M 5/20 

AC 0 2 0 5 8 5 37 8/1/02 PCT A61B 

AO 1 3 3 8 2 9 5 8/27/03 EP A61M 5/172 

OTHER DOCUMENTS 

AE International Search Report for International Application No. PCT/US96/06649 filed 
10 May 1995. 

AF Reach. G. et a 1 . . .. A Method for Evaluating in vivo the Funct i ona 1 Cha racteri st i cs of Glucose 
Sensors". Biosensors 2 (Elsevier Applied Science Publishers Ltd .. England• 1986). pp. 211-220 

AG Abel. P. et al., "Experience with an implantable glucose sensor as a prerequisite of an artificial 
beta cell". Biomed. Biochim. Acta 43 (1984) 5, pp. 577-584 

AH Boguslavsky, L. et al., "Applications of redox polymers in biosensors", Solid State Ionics 60 
(Elsevier Science Publishers B.V .. North-Holland), (1993). pp. 189-197 

AI Geise. R.J. et al .. "Electropolymerized 1.3-diaminobenzene for the construction of a 1.1'-
dimethylferrocene mediated glucose biosensor", Analytica Chimica Acta 281 (Elsevier Science 
Publishers B.V .. Amsterdam). (1993). pp. 467-473 

AJ Gernet. S. et al .. "Fabrication and Characterization of a Planar Electrochemical Cell and Its 
Application as a Glucose Sensor". Sensors and Actuators. 18 (Elsevier Sequoia. The Netherlands• 
1989). pp. 59-70 

AK Gernet. S. et al .. "A Planar Glucose Enzyme Electrode". Sensors and Actuators 17 (Elsevier Sequoia. 
The Netherlands • 1989). pp. 537-540 

AL Kanapieniene. J .J. et al .. "Miniature glucose biosensor with extended linearity". Sensors and 
Actuators B. 10. (Elsevier Sequoia). (1992). pp. 37-40 

Examiner Date Considered 

* EXAMINER: Initial if reference considered. whether or not citation is in conformance with MPEP 609: Draw line through citation 
if not in conformance and not considered. Include copy of this form with next communication to applicant. 
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I I I I I 
FOREIGN PATENT DOCUMENTS 

Document Number Date Country Class Sub- Translation 

Class 

Yes No 
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I I I I I I 
,OTHER DOCUMENTS 

AC Gorton. L. et al .. "Amperometric glucose sensors based on immobilized glucose-oxidizing enzymes and 
chemically modified electrodes". Analytica Chimica Acta 249 (Elsevier Science Publishers BV. 
Amsterdam). (1991). pp. 43-54 

AD Gorton. L. et al .. "Amperometric Biosensors Based on an Apparent Direct Electron Transfer Between 
Electrodes and Immobilized Peroxidases". • (Plenary Lecture at Department of Analytical Chemistry. 
University of Lund - Sweden). (August 1992). Vol. 117. pp. 1235-1241 

AE Gough. D. et al .. "Two-Dimensional Enzyme Electrode Sensor for Glucose··. (American Chemical Society). 
Reprinted from Analytical Chemistry (1985) 57. pp. 2351-2357 

AF Gregg, B.A. et al .. "Cross·Linked Redox Gels Containing Glucose Oxidase for Amperometric Biosensor 
Applications". Anal. Chem. 62. (Department of Chemical Engineering. University of Texas. Austin). 
(American Chemical Society). (1990). pp. 258-263 

AG Gregg, B.A. et al .. "Redox Polymer Films Containing Enzymes. 1. A Redox-Conducting Epoxy Cement: 
Synthesis. Characterization. and Electrocatalytic Oxidation of Hydroquinone. J. Phys. Chem. 95. 
(1991), pp. 5970-5975 

AH Heller. A .. "Electrical Wiring of Redox Enzymes". --- ·-"' - nf rh<:>mir~ 1 · (American Chemical 
Society). (May 1990) (Vol. 23. Number 5). pp. 

AI Johnson. K.W. et al .. "In vivo evaluation of an electroenzymatic glucose sensor implanted in 
subcutaneous tissue", Biosensors & Bioelectronics 7. (Elsevier Science Publishers Ltd.). (1992). pp. 
709-714 

AJ Jonsson. G. et al .. "'An Electrochemical Sensor for Hydrogen Peroxide Based on Peroxidase Adsorbed on 
a Spectrographic Graphite Electrode". Electroanalysis 1. (VCH Publishers. Inc.). (1989). pp. 465-468 
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AD Kimura. J. et al .. "An Immobilized Enzyme Membrane Fabrication Method using an Ink Jet Nozzle". 
Biosensors 4. (Elsevier Science Publishers Ltd. - England). (1988). pp. 41-52 

AE Koudelka. M. et al., "In-vivo Behaviour of Hypodermically Implanted Microfabricated Glucose Sensors". 
Biosensors & Bioelectronics 6 (Elsevier Science Publishers Ltd .. England 1991), pp. 31-36 
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Subcutaneous Glucose". Presentation given at the 14th International Diabetes Federation Congress in 
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AH McKean. B.D .. et al .. "A Telemetry-Instrumentation System for Chronically Implanted Glucose and 
Oxygen Sensors", IEEE Transactions on Biomedical Engineering. (July 1988), Vol. 35. No. 7. pp. 526-
532 

AI Monroe. D .. "Novel implantable glucose sensors". ACL. (December 1989). pp. 8-16 

AJ Morff, R.J. et al .. "Microfabrication of Reproducible, Economical. Electroenzymatic Glucose Sensors". 
Annual International Conference of IEEE Engineering in Medicine and Biology Society, (1990). Vol. 12. 
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AK Nakamoto. S. et al., "A Lift-Off Method for Patterning Enzyme-Immobilized Membranes in Multi 
Biosensors". Sensors and Actuators 13. (Elsevier Sequoia), (1988). pp. 165-172 

AL Nishida. K. et al .. "Clinical applications of the wearable artificial endocrine pancreas with the 
newly designed needle-type glucose sensor". (Elsevier Science B.V.). (1994). pp. 353-358 
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UNITED STATES DEPARTMENT OF COMMERCE 
United Stutes Pu tent and Trudemork Office 
Adiues,: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, 1/iJginia 22313-1450 
www.uspto.gov 

APPLICATION NUMBER FILINGOR371 (c)DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

11/322,568 

MEDTRONIC MINIMED, INC. 
18000 Devonshire Street 
Northridge, CA 91325-1219 

12/30/2005 John J. Mastrototaro PD00291 CIP 

CONFIRMATION NO. 4822 

FORMALITIES 
LETTER 

Date Mailed: 02/24/2006 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Required To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The oath or declaration is unsigned. 

The application is informal since it does not comply with the regulations for the reason(s) indicated below. 

The required item(s) identified below must be timely submitted to avoid abandonment: 

• Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings 
submitted are not acceptable because: 

■ The drawings have a line quality that is too light to be reproduced (weight of all lines 
and letters must be heavy enough to permit adequate reproduction) or text that is 
illegible (reference characters, sheet numbers, and view numbers must be plain and 
legible) see 37 CFR 1.84(1) and (p)(1 )); See Figure(s) 24. 

■ The drawings submitted to the Office are not electronically reproducible. Drawing 
sheets must be submitted on paper, which is flexible, strong, white, smooth, non-shiny, 
and durable (see 37 CFR 1.84(e)). See Figure(s) 15-18. 
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Telemetered Characteristic Monitor System And Method Of Using The Same 

RELATED APPLICATIONS 

5 This application is a continuation-in-part of U.S. Patent Application Serial No. 

10/898,589, filed on July 23, 2004, which is a continuation of U.S. Patent Application Serial No. 

10/465,715, filed on December 17, 1999 and issued as U.S. Patent No. 6,809,653 on October 26, 

2005, which is a continuation of U.S. Patent Application Serial No. 09/377,472, filed on August 

19, 1999 and later abandoned, which claimed priority from U.S. Provisional Application Serial 

10 No. 60/103,812, filed on Oc,tober 8, 1998, each of which are herein incorporated by reference. 

FIELD OF THE INVENTION 

This invention relates to telemetered subcutaneous sensor devices and, in particular 

embodiments, to devices and methods for wireless communication between an implantable 

15 subcutaneous sensor set at a selected insertion site within the body of a user and a remotely 

located characteristic monitor. 

BACKGROUND OF THE INVENTION 

Over the years, a variety of implantable electrochemical sensors have been developed for 

20 detecting and/or quantifying specific agents or compositions in a patient's blood. For instance, 

glucose sensors have been developed for use in obtaining an indication of blood glucose levels in 

a diabetic patient. Such readings are useful in monitoring and/or adjusting a treatment regimen 

which typically includes the regular administration of insulin to the patient. Thus, blood glucose 

readings improve medical therapies with semi-automated medication infusion pumps of the 

25 external type, as generally described in U.S. Patent Nos. 4,562,751; 4,678,408; and 4,685,903; or 

automated implantable medication infusion pumps, as generally described in U.S. Patent No. 
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Generally, small and flexible electrochemical sensors can be used to obtain periodic 

readings over an extended period of time. In one form, flexible subcutaneous sensors are 

constructed in accordance with thin film mask techniques in which an elongated sensor includes 

5 thin film conductive elements encased between flexible insulative layers of polyimide sheets or 

similar material. Such thin film sensors typically include a plurality of exposed electrodes at one 

end for subcutaneous placement with a user's interstitial fluid, blood, or the like, and a 

corresponding exposed plurality of conductive contacts at another end for convenient external 

electrical connection with a suitable monitoring device through a wire or cable. Typical thin film 

10 sensors are described in commonly assigned U.S. Patent Nos. 5,390,671; 5,391,250; 5,482,473; 

and 5,586,553 which are incorporated by reference herein. See also U.S. Patent No. 5,299,571. 

Drawbacks to the use of implantable sensors arise from the use of a wired connection 

between the implantable sensor set and the monitor. The use of the wire or cable is an additional 

inconvenience to users that already utilize an external infusion pump that includes an infusion 

15 insertion set and tube to infuse the medication. Also, the preferred site for some sensing device 

may be. inconvenient for connection by wire to a characteristic monitor. For implantable pumps, 

the wire or cable negates the very benefit of having an internal device without external wires or 

cables. For Type 2 diabetics, who do not necessarily need or use an infusion pump, the use of a 

cable is seen as an inconvenience that may inhibit use of the device. In addition, the use of a 

20 wire or cable limits a user's ability to position the monitor, since it can be placed no further away 

than the ultimate length of the wire or cable. Thus, the user must normally wear the monitor, 

which can be problematic. For example, removal of the monitor for sleeping can be difficult, 

since a user would tend to become "tangled" in the wire or cable, between the sensor and the 

monitor, during the normal tossing and turning that occurs during sleep. Furthermore, the more 

25 connections the user must deal with (e.g., infusion pump and catheter and/or monitor with wire to 

sensor), the more complicated it is to use the devices, and the less likely the user will maintain 
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compliance with the ~edical regimen due to perceived and actual difficulties with all of the wires 

and cables. 

SUMMARY OF THE DISCLOSURE 

It is an object of an embodiment of the present invention to provide an improved 

telemetered implantable sensor set (such as a subcutaneous or percutaneous sensor) and monitor 

connection device, which obviates for practical purposes, the above mentioned limitations. 

According to an embodiment of the invention, a telemetered characteristic monitor 

system includes a remotely located data receiving device, a sensor for producing signal indicative 

10 of a characteristic of a user, and a transmitter device. In preferred embodiments, the transmitter 

device includes a housing, a sensor connector, a processor, and a transmitter. A potentiostat 

within the transmitter device may be coupled to the sensor connector and applies power to the 

sensor. The sensor connector receives the produced signals from the sensor. The processor is 

coupled to the sensor connector and processes the signals from the sensor for delivery to the 

15 remotely located data receiving device. The transmitter is coupled to the processor for wirelessly 

transmitting the processed signals to the remotely located data receiving device. In preferred 

embodiments, the data receiving device is a characteristic monitor. However, in other 

embodiments, the data receiving device is a data receiver that provides data to another device, an 

RF programmer, a medication delivery device (such as an infusion pump), or the like. 

20 In particular embodiments, the transmitter of the transmitter device transmits the 

processed signals by radio frequencies. In other embodiments, the sensor may be implanted in 

and/or through subcutaneous, dermal, sub-dermal, intra-peritoneal or peritoneal tissue, and the 

sensor connector of the transmitter device includes a cable that is connected to the sensor. Also, 

the implantable sensor can be configured for a wired connection to a characteristic monitor, and 

25 the sensor connector of the transmitter device is formed to connect to the configured implantable 

sensor. Still further embodiments of the transmitter device include a receiver to receive data and 
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Embodiments of the transmitter device (when used with a subcutaneous or percutaneous 

sensor) may include a bio-compatible adhesive to secure the housing to a skin surface of the user. 

Preferably, the housing of the transmitter device is less than about 3.0 inches in diameter by 0.5 

5 inches thick. In addition, the housing is resistant to fluids when immersed in a fluid, operable in 

a temperature range of 0°C to 50°C, and has an operable life of at least 3 months. If the sensor is 

fully implanted, the transmitter that is connected to the sensor may be secured by sutures, sewing 

rings, or the like. 

Other features and advantages of the invention will become apparent from the following 

10 detailed description, taken in conjunction with the accompanying drawings which illustrate, by 

way of example, various features of embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A detailed description of embodiments of the invention will be made with reference to the 

15 accompanying drawings, wherein like numerals designate corresponding parts in the several 

figures. 

20 

Fig. 1 is a is a perspective view illustrating a subcutaneous sensor insertion set and 

telemetered characteristic monitor transmitter device embodying the novel features of the 

invention; 

Fig. 2 is an enlarged longitudinal vertical section taken generally on the line 2-2 of Fig. 1; 

Fig. 3 is an enlarged longitudinal sectional of a slotted insertion needle used in the 

insertion set of Figs. 1 and 2; 

Fig. 4 is an enlarged transverse section taken generally on the line 4-4 of Fig. 3; 

Fig. 5 is an enlarged transverse section taken generally on the line 5-5 of Fig. 3; 

25 Fig. 6 is an enlarged fragmented sectional view corresponding generally with the 

encircled region 6 of Fig. 2; and 
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Fig. 7 is an enlarged transverse section taken generally on the line 7-7 of Fig. 2. 

Fig. 8(a) is a top plan and partial cut-away view of the telemetered characteristic monitor 

transmitter device in accordance with the embodiment shown in Fig. 1. 

Fig. 8(b) is a simplified block diagram of the printed circuit board of the telemetered 

5 characteristic monitor transmitter device in accordance with the embodiments shown in Fig. 1. 

Fig. 9 is a timing diagram illustrating an embodiment of a message and timing format 

used by the telemetered characteristic monitor transmitter device shown in Fig. 1. 

Fig. 10 is a simplified block diagram of a characteristic monitor used in accordance with 

an embodiment of the present invention. 

Fig. 11 is a timing diagram for the characteristic monitor shown in Fig. 10. 

Fig. 12 is another timing diagram for the characteristic monitor shown in Fig. 10. 

Fig. 13 is a simplified block diagram of a telemetered characteristic monitor transmitter 

and sensor set system in accordance with another embodiment of the present invention. 

Fig. 14 is a simplified block diagram of a telemetered characteristic monitor transmitter 

15 and characteristic monitor system in accordance with still another embodiment of the present 

invention. 

20 

Fig. 15 is a perspective view illustrating another preferred embodiment of the 

subcutaneous sensor insertion set and telemetered characteristic monitor transmitter device when 

mated together in relation to the characteristic monitor system. 

Fig. 16 is a top view of the subcutaneous sensor insertion set and telemetered 

characteristic monitor transmitter device when separated. 

Figs. 17 and 18 are two perspective views of the characteristic monitor transmitter in 

accordance with the embodiment shown in Fig. 16. 

Figs. 19 and 20 are top and bottom plan and partial cut-away views of the telemetered 

25 characteristic monitor transmitter device in accordance with the embodiment shown in Fig. 16. 

Fig. 21 is a side view of the charger associated with telemetered characteristic monitor 
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Fig. 22 is a perspective view of the charger associated with telemetered characteristic 

monitor transmitter device. 

Fig. 23 is a perspective view of the charger mated with telemetered characteristic monitor 

5 transmitter device. 

Figs. 24 and 25 are simplified block diagrams of the charger system used to charge the 

telemetered characteristic monitor transmitter device. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

As shown in the drawings for purposes of illustration, the invention is embodied in a 

telemetered characteristic monitor transmitter coupled to a sensor set, that may be implanted in 

and/or through subcutaneous, dermal, sub-dermal, inter-peritoneal or peritoneal tissue, that 

transmits data from the sensor set to the characteristic monitor for determining body 

characteristics. In preferred embodiments of the present invention, the sensor set and monitor are 

15 for determining glucose levels in the blood and/or body fluids of the user without the use of, or 

necessity of, a wire or cable connection between the transmitter and the monitor. However, it 

will be recognized that further embodiments of the invention may be used to determine the levels 

of other agents, characteristics or compositions, such as hormones, cholesterol, medication 

concentrations, pH, oxygen saturation, viral loads ( e.g., HIV), or the like. In other embodiments, 

20 the sensor set may also include the capability to be programmed or calibrated using data received 

by the telemetered characteristic monitor transmitter device, or may be calibrated at the monitor 

device (or receiver). The telemetered characteristic monitor system is primarily adapted for use 

in subcutaneous human tissue. However, still further embodiments may be placed in other types 

of tissue, such as muscle, lymph, organ tissue, veins, arteries or the like, and used in animal 

25 tissue. Embodiments may provide sensor readings on an intermittent or continuous basis. 

The telemetered characteristic monitor system 1, in accordance with a preferred 
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embodiment of the present invention include a percutaneous sensor set 10, a telemetered 

characteristic monitor transmitter device 100 and a characteristic monitor 200. The percutaneous 

sensor set 10 utilizes an electrode-type sensor, as described in more detail below. However, in 

alternative embodiments, the system may use other types of sensors, such as chemical based, 

5 optical based or the like. In further alternative embodiments, the sensors may be of a type that is 

used on the external surface of the skin or placed below the skin layer of the user. Preferred 

embodiments of a surface mounted sensor would utilize interstitial fluid harvested from 

underneath the skin. The telemetered characteristic monitor transmitter 100 generally includes 

the capability to transmit data. However, in alternative embodiments, the telemetered 

10 characteristic monitor transmitter 100 may include a receiver, or the like, to facilitate two-way 

communication between the sensor set 10 and the characteristic monitor 200. The characteristic 

monitor 200 utilizes the transmitted data to determine the characteristic reading. However, in 

alternative embodiments, the characteristic monitor 200 may be replaced with a data receiver, 

storage and/or transmitting device for later processing of the transmitted data or programming of 

15 the telemetered characteristic monitor transmitter 100. 

In addition, a relay or repeater 4 may be used with a telemetered characteristic monitor 

transmitter 100 and a characteristic monitor 200 to increase the distance that the telemetered 

characteristic monitor transmitter 100 can be used with the characteristic monitor 200, as shown 

in Fig. 13. For example, the relay 4 could be used to provide information to parents of children 

20 using the telemetered characteristic monitor transmitter 100 and the sensor set 10 from a 

distance. The information could be used when children are in another room during sleep or 

doing activities in a location remote from the parents. In further embodiments, the relay 4 can 

include the capability to sound an alarm. In addition, the relay 4 may be capable of providing 

telemetered characteristic monitor transmitter 100 data from the sensor set 10, as well as other 

25 data, to a remotely located individual via a modem connected to the relay 4 for display on a 

monitor, pager or the like. The data may also be downloaded through a Communication-Station 
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8 to a remotely located computer 6 such as a PC, lap top, or the like, over communication lines, 

by modem or wireless connection, as shown in Fig. 14. Also, some embodiments may omit the 

Comm~ication Station 8 and uses a direct modem or wireless connection to the computer 6. In 

further embodiments, the telemetered characteristic monitor transmitter 100 transmits to an RF 

5 programmer, which acts as a relay, or shuttle, for data transmission between the sensor set 10 and 

a PC, laptop, Communication-station, a data processor, or the like. In further alternatives, the 

telemetered characteristic monitor transmitter 100 may transmit an alarm to a remotely located 

device, such as a communication-station, modem or the like to summon help. In addition, further 

embodiments may include the capability for simultaneous monitoring of multiple sensors and/or 

10 include a sensor for multiple measurements. 

15 

Still further embodiments of the telemetered characteristic monitor transmitter 100 may 

have and use an input port for direct (e.g., wired) connection to a programming or data readout 

device and/or be used for calibration of the sensor set 10. Preferably, any port would be water 

proof ( or water resistant) or include a water proof, or water resistant, removable cover. 

The purpose of the telemetered characteristic monitor system 1 (see Fig. 2) is to provide 

for better treatment and control in an outpatient or a home use environment. For example, the 

monitor system 1 can provide indications of glucose levels, a hypoglycemia/hyperglycemia alert 

and outpatient diagnostics. It is also useful as an evaluation tool under a physician's supervision. 

The monitor system 1 also removes inconvenience by separating the monitor electronics 

20 into two separate devices; a telemetered characteristic monitor transmitter 100, which attaches to 

the implantable sensor set 10; and a characteristic monitor 200 (or other receiver), which is 

carried like a pager. This provides several advantages over wire connected devices. For 

instance, the user can more easily conceal the presence of the monitor system 1, since a wire will 

not be visible (or cumbersome), within clothing. Such remote communication also provides 

25 greater convenience and flexibility in the placement of the sensor. It also makes it is easier to 

protect the characteristic monitor 200, which can be removed from the user's body during 
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showers, exercise, sleep or the like. In addition, the use of multiple components ( e.g., transmitter 

100 and characteristic monitor 200) facilitates upgrades or replacements, since one module or the 

other can be modified or replaced without requiring complete replacement of the monitor system 

1. Further, the use of multiple components can improve the economics of manufacturing, since 

5 some components may require replacement on a more frequent basis, sizing requirements may be 

different for each module, there may be different assembly environment requirements, and 

modifications can be made without affecting the other components. 

The telemetered characteristic monitor transmitter 100 takes characteristic information, 

such as glucose data or the like, from the percutaneous sensor set 10 and transmits it via wireless 

10 telemetry to the characteristic monitor 200, which displays and logs the received glucose 

readings. Logged data can be downloaded from the characteristic monitor 200 to a personal 

computer, laptop, or the like, for detailed data analysis. In further embodiments, the telemetered 

characteristic monitor system 1 may be used in a hospital environment or the like. Still further 

embodiments of the present invention may include one or more buttons (on the telemetered 

15 characteristic monitor transmitter 100 or characteristic monitor 200) to record data and events for 

later analysis, correlation, or the like. In addition, the telemetered characteristic monitor 

transmitter 100 may include a transmit on/off button for compliance with safety standards and 

regulations to temporarily suspend transmissions. Further buttons can include a sensor on/off 

button to conserve power and to assist in initializing the sensor set I 0. The telemetered 

20 characteristic monitor transmitter 100 and characteristic monitor 200 may also be combined with 

other medical devices to combine other patient data through a common data network and 

telemetry system. 

Further embodiments of the percutaneous sensor set IO would monitor the temperature of 

the sensor set 10, which can then be used to improve the calibration of the sensor. For instance, 

25 for a glucose sensor, the enzyme reaction activity may have a known temperature coefficient. 

The relationship between temperature and enzyme activity can be used to adjust the sensor values 
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to more accurately reflect the actual characteristic levels. In addition to temperature 

measurements, the oxygen saturation level can be determined by measuring signals from the 

various electrodes of the sensor set 10. Once obtained, the oxygen saturation level may be used 

in calibration of the sensor set 10 due to changes in the oxygen saturation levels, and its effects 

5 on the chemical reactions in the sensor set 10. For instance, as the oxygen level goes lower the 

sensor sensitivity may be lowered. The oxygen level can be utilized in calibration of the sensor 

set 10 by adjusting for the changing oxygen saturation. In alternative embodiments, temperature 

measurements may be used in conjunction with other readings to determine the required sensor 

calibration. 

10 As shown in Figs. 1-7, a percutaneous sensor set 10 is provided for subcutaneous 

placement of an active portion of a flexible sensor 12 (see Fig. 2), or the like, at a selected site in 

the body of a user. The subcutaneous or percutaneous portion of the sensor set 10 includes a 

hollow, slotted insertion needle 14, and a cannula 16. The needle 14 is used to facilitate quick 

and easy subcutaneous placement of the cannula 16 at the subcutaneous insertion site. Inside the 

15 cannula 16 is a sensing portion 18 of the sensor 12 to expose one or more sensor electrodes 20 to 

the user's bodily fluids through a window 22 formed in the cannula 16. After insertion, the 

insertion needle 14 is withdrawn to leave the cannula 16 with the sensing portion 18 and the 

sensor electrodes 20 in place at the selected insertion site. 

In preferred embodiments, the percutaneous sensor set IO facilitates accurate placement 

20 of a flexible thin film electrochemical sensor 12 of the type used for monitoring specific blood 

parameters representative of a user's condition. Preferably, the sensor 12 monitors glucose levels 

in the body, and may be used in conjunction with automated or semi-automated medication 

infusion pumps of the external or implantable type as described in U.S. Pat. Nos. 4,562,751; 

4,678,408; 4,685,903 or 4,573,994, to control delivery of insulin to a diabetic patient. 

25 Preferred embodiments of the flexible electrochemical sensor 12 are constructed in 

accordance with thin film mask techniques to include elongated thin film conductors embedded 
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or encased between layers of a selected insulative material such as polyimide film or sheet, and 

membranes. The sensor electrodes 20 at a tip end of the sensing portion 18 are exposed through 

one of the insulative layers for direct contact with patient blood or other body fluids, when the 

sensing portion 18 (or active portion) of the sensor 12 is subcutaneously placed at an insertion 

5 site. The sensing portion 18 is joined to a connection portion 24 (see Fig. 2) that terminates in 

conductive contact pads, or the like, which are also exposed through one of the insulative layers. 

In alternative embodiments, other types of implantable sensors, such as chemical based, optical 

based, or the like, may be used. 

As is known in the art, and illustrated schematically in Fig. 2, the connection portion 24 

10 and the contact pads are generally adapted for a direct wired electrical connection to a suitable 

monitor 200 for monitoring a user's condition in response to signals derived from the sensor 

electrodes 20. Further description of flexible thin film sensors of this general type are be found 

in U.S. Patent. No. 5,391,250, entitled METHOD OF FABRICATING THIN FILM SENSORS, 

which is herein incorporated by reference. The connection portion 24 may be conveniently 

15 connected electrically to the monitor 200 or a telemetered characteristic monitor transmitter 100 

by a connector block 28 (or the like) as shown and described in U.S. Pat. No. 5,482,473, entitled 

FLEX CIRCUIT CONNECTOR, which is also herein incorporated by reference. Thus, in 

accordance with embodiments of the present invention, subcutaneous sensor sets 10 are 

configured or formed to work with either a wired or a wireless characteristic monitor system. 

20 The proximal part of the sensor 12 is mounted in a mounting base 30 adapted for 

placement onto the skin of a user. As shown, the mounting base 30 is a pad having an underside 

surface coated with a suitable pressure sensitive adhesive layer 32, with a peel-off paper strip 34 

normally provided to cover and protect the adhesive layer 32, until the sensor set 10 is ready for 

use. As shown in Figs. 1 and 2, the mounting base 30 includes upper and lower layers 36 and 38, 

25 with the connection portion 24 of the flexible sensor 12 being sandwiched between the layers 36 

and 38. The connection portion 24 has a forward section joined to the active sensing portion 18 
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of the sensor 12, which is folded angularly to extend downwardly through a bore 40 formed in 

the lower base layer 38. In preferred embodiments, the adhesive layer 32 includes an anti­

bacterial agent to reduce the chance of infection; however, alternative embodiments may omit the 

agent. In the illustrated embodiment, the mounting base is generally rectangular, but alternative 

5 embodiments may be other shapes, such as circular, oval, hour-glass, butterfly, irregular, or the 

like. 

The insertion needle 14 is adapted for slide-fit reception through a needle port 42 formed 

in the upper base layer 36 and further through the lower bore 40 in the lower base layer 38. As 

shown, the insertion needle 14 has a sharpened tip 44 and an open slot 46 which extends 

10 longitudinally from the tip 44 at the underside of the needle 14 to a position at least within the 

bore 40 in the lower base layer 36. Above the mounting base 30, the insertion needle 14 may 

have a full round cross-sectional shape, and may be closed off at a rear end of the needle 14. 

Further description of the needle 14 and the sensor set 10 are found in U.S. Patent No. 5,586,553, 

entitled "TRANSCUTANEOUS SENSOR INSERTION SET" and co-pending U.S. Patent 

15 Application Serial No. 08/871,831, entitled 'DISPOSABLE SENSOR INSERTION 

ASSEMBLY," which are herein incorporated by reference. 

The cannula 16 is best shown in Figs. 6 and 7, and includes a first portion 48 having 

partly-circular cross-section to fit within the insertion needle 14 that extends downwardly from 

the mounting base 30. In alternative embodiments, the first portion 48 may be formed with a 

20 solid core; rather than a hollow core. In preferred embodiments, the cannula 16 is constructed 

from a suitable medical grade plastic or elastomer, such as polytetrafluoroethylene, silicone, or 

the like. The cannula 16 also defines an open lumen 50 in a second portion 52 for receiving, 

protecting and guideably supporting the sensing portion 18 of the sensor 12. The cannula 16 has 

one end fitted into the bore 40 formed in the lower layer 38 of the mounting base 30, and the 

25 cannula 16 is secured to the mounting base 30 by a suitable adhesive, ultrasonic welding, snap fit 

or other selected attachment method. From the mounting base 30, the cannula 16 extends 
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angularly downwardly with the first portion 48 nested within the insertion needle 14, and 

terminates before the needle tip 44. At least one window 22 is formed in the lumen 50 near the 

implanted end 54, in general alignment with the sensor electrodes 20, to permit direct electrode 

exposure to the user's bodily fluid when the sensor 12 is subcutaneously placed. Alternatively, a 

5 membrane can cover this area with a porosity that controls rapid diffusion of glucose through the 

membrane. 

As shown in Figs. 1, 2 and 8(a), the telemetered characteristic monitor transmitter 100 is 

coupled to a sensor set 10 by a cable 102 through a connector 104 that is electrically coupled to 

the connector block 28 of the connector portion 24 of the sensor set 10. In alternative 

10 embodiments, the cable 102 may be omitted, and the telemetered characteristic monitor 

transmitter 100 may include an appropriate connector (not shown) for direct connection to the 

connector portion 24 of the sensor set 10 or the sensor set 10 may be modified to have the 

connector portion 24 positioned at a different location, such as for example, on the top of the 

sensor set 10 to facilitate placement of the telemetered characteristic monitor transmitter over the 

15 subcutaneous sensor set 10. This would minimize the amount of skin surface covered or 

contacted by medical devices, and tend to minimize movement of the sensor set 10 relative to the 

telemetered characteristic monitor transmitter 100. Specifically, according to another preferred 

embodiment of the present invention, characteristic monitor transmitter 100 and the sensor set 10 

have been modified to allow a side-by side direct connection between the characteristic monitor 

20 transmitter 100' and the sensor set 10' such that the characteristic monitor transmitter 100' 

detachable from the sensor set 10', as seen in Fig. 15. As shown in Figs. 16-18, according to the 

preferred embodiments of the present invention, the characteristic monitor transmitter 100' is 

coupled to a sensor set 1 O' using a male/female connection scheme for direct connection to the 

the sensor set 1 O'. In preferred embodiments, the characteristic monitor transmitter 100' shall 

25 have a female connector interface 400 built into the housing 1100 of the characteristic monitor 

transmitter 100'. Detents at the female connector interface 400 are used to mate and lock with 
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locking prongs located on the male sensor connector 600 of the sensor set 1 0'. Alternatively, 

other detachable connector systems may be used including the modification of the connection 

scheme to place a female connector on the sensor 1 O' and the male connector on characteristic 

monitor transmitter 100'. This provides several advantages over other embodiments of the 

5 present invention. First of all, the use of multiple components in the monitor system 1' ( e.g., 

sensor set 1 O', transmitter 100' and characteristic monitor 200) facilitates upgrades or 

replacements, since one module or the other can be modified or replaced without requiring 

complete replacement of the monitor system 1 '. In other embodiments, the transmitter 100 was 

discarded along with the sensor set 10 after the 3 to 5 day use period since they were directly 

10 connected. Another key improvement of the characteristic transmitter 100' of the present 

invention compared to other embodiments is the relative size of the transmitter I 00'. The size 

of the transmitter 100' has been reduced to fit directly onto the sensor set 1 O' and be supported 

by the sensor set 10' itself. Unlike the other embodiments of the present invention that required 

the transmitter 100 to be attached separately to the body of a user by a separate adhesive tape 

15 118, the transmitter 100' can remain fixed in its location by being attached to the sensor set 10'. 

In other words, a single adhesive tape 34 used to attach the sensor set to the patient can also 

support the transmitter 100'. In further alternative embodiments, the cable 102 and the 

connector 104 may be formed as add-on adapters to fit different types of connectors on different 

types or kinds of sensor sets. The use of adapters would facilitate adaptation of the telemetered 

20 characteristic monitor transmitter I 00 to work with a wide variety of sensor systems. In further 

embodiments, the telemetered characteristic monitor transmitter 100 may omit the cable I 02 and 

connector I 04 and is instead optically couple with an implanted sensor, in the subcutaneous, 

dermal, sub-dermal, inter-peritoneal or peritoneal tissue, to interrogate the implanted sensor 

using visible, and/or IR frequencies, either transmitting to and receiving a signal from the 

25 implanted sensor or receiving a signal from the implanted sensor. 

The telemetered characteristic monitor transmitter 100 (also known as Potentiostat 
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Transmitter Device) includes a housing 106 that supports a printed circuit board 108, batteries 

110, antenna 112, and the cable 102 with the connector 104. In preferred embodiments, the 

housing 106 is formed from an upper case 114 and a lower case 116 that are sealed with an 

ultrasonic weld to form a waterproof ( or resistant) seal to permit cleaning by immersion ( or 

5 swabbing) with water, cleaners, alcohol or the like. In preferred embodiments, the upper and 

lower case 114 and 116 are formed from a medical grade plastic. However, in alternative 

embodiments, the upper case 114 and lower case 116 may be connected together by other 

methods, such as snap fits, sealing rings, RTV (silicone sealant) and bonded together, or the like, 

or formed from other materials, such as metal, composites, ceramics, or the like. In other 

10 embodiments, the separate case can be eliminated and the assembly is simply potted in epoxy or 

other moldable materials that is compatible with the electronics and reasonably moisture 

resistant. In preferred embodiments, the housing 106 is disk or oval shaped. However, in 

alternative embodiments, other shapes, such as hour glass, rectangular or the like, may be used. 

Preferred embodiments of the housing 106 are sized in the range of 2.0 square inches by 0.35 

15 inches thick to minimize weight, discomfort and the noticeability of the telemetered 

characteristic monitor transmitter 100 on the body of the user. However, larger or smallel'. sizes, 

such as 1.0 square inches and 0.25 inches thick or less, and 3.0 square inches and 0.5 inches thick 

or more, may be used. As seen in Figs. 15-18, alternative preferred embodiments of the housing 

1100 are sized in the range of 29 mm x 36 mm by 15 mm thick to minimize weight, discomfort 

20 and the noticeability of the telemetered characteristic monitor transmitter 100' on the body of the 

user. Also, the housing may simply be formed from potted epoxy, or other material, especially if 

the battery life relative to the device cost is long enough, or if the device is rechargeable. 

As shown, the lower case 116 may have an underside surface coated with a suitable 

pressure sensitive adhesive layer 118, with a peel-off paper strip 120 normally provided to cover 

25 and protect the adhesive layer 118, until the sensor set telemetered characteristic monitor 

transmitter 100 is ready for use. In preferred embodiments, the adhesive layer 118 includes an 
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anti-bacterial agent to reduce the chance of infection; however, alternative embodiments may 

omit the agent. In further alternative embodiments, the adhesive layer 118 may be omitted and 

the telemetered characteristic monitor transmitter 100 is secured to the body by other methods, 

such as an adhesive overdressing, straps, belts, clips or the like. In addition, as seen in Fig. 15, 

5 the telemetered characteristic monitor transmitter 100' can be supported by the sensor set 10' 

itself. 

In preferred embodiments, the cable 102 and connector 104 are similar to (but not 

necessarily identical to) shortened versions of a cable and connector that are used to provide a 

standard wired connection between the sensor set 10 and the characteristic monitor 200. This 

10 allows the telemetered characteristic monitor transmitter 100 to be used with existing sensor sets 

10, and avoids the necessity to re-certify the connector portion 24 of the sensor set 10 for use 

with a wireless connection. The cable 102 should also include a flexible strain relief portion (not 

shown) to minimize strain on the sensor set 10 and prevent movement of the inserted sensor 12, 

which can lead to discomfort or dislodging of the sensor set 10. The flexible strain relief portion 

15 is intended to minimize sensor artifacts generated by user movements that might cause the 

sensing area of the sensor set 10 to move relative to the body tissues in contact with the sensing 

area of the sensor set 10. 

The printed circuit board 108 of the telemetered characteristic monitor transmitter 100 

includes a sensor interface 122, processing electronics 124, timers 126, and data formatting 

20 electronics 128, as shown in Fig. 8(b). In preferred embodiments, the sensor interface 122, 

processing electronics 124, timers 126, and data formatting electronics 128 are formed as 

separate semiconductor chips; however, alternative embodiments may combine the various 

semiconductor chips into a single customized semiconductor chip. The sensor interface 122 

connects with the cable 102 that is connected with the sensor set 10. In preferred embodiments, 

25 the sensor interface is permanently connected to the cable 102. However, in alternative 

embodiments, the sensor interface 122 may be configured in the form of a jack to accept different 
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types of cables that provide adaptability of the telemetered characteristic monitor transmitter 100 

to work with different types of sensors and/or sensors placed in different locations of the user's 

body. In additional preferred embodiments of the present invention, the connector 104 is 

eliminated and the sensor interface 122 is directly linked with the sensor 12 when the telemetered 

5 characteristic monitor 100' and the sensor set 10' are connected. An alternative preferred 

embodiment of the electronic circuitry of such a system is shown in Figs. 19-20. Figs. 19 and 20 

show top and bottom schematic diagrams of the characteristic monitor transmitter 100' according 

to the preferred embodiments. The characteristic monitor transmitter 100' includes a housing 

1100 that supports a printed circuit board that contains a voltage regulator 1108, comparators 

10 1110 and 1116, power switch 1112, analog switch 1114, Op Amps 1118, Microprocessor 1120, 

Digital to Analog Converter 1122, Real Time Clock 1126, EEPROM 1126, RF Transceiver 

1128, and a battery I 130. In preferred embodiments, the electronics of the characteristic monitor 

transmitter 100 and I 00', are capable of operating in a temperature range of 0° C and 50° C. 

However, larger or smaller temperature ranges may be used. 

15 Preferably, the battery assembly will use a weld tab design to connect power to the 

system. For example, it can use three series silver oxide 357 battery cells 110, or the like. 

However, it is understood that different battery chemistries may be used, such as lithium based 

chemistries, alkaline batteries, nickel metalhydride, or the like, and different numbers of batteries 

can be used. In further embodiments, the sensor interface 122 will include circuitry and/or a 

20 mechanism for detecting connection to the sensor set 10. This would provide the capability to 

save power and to more quickly and efficiently start initialization of the sensor set 10. In 

preferred embodiments, the batteries 110 have a life in the range of 3 months to 2 years, and 

provide a low battery warning alarm. Alternative embodiments may provide longer or shorter 

battery lifetimes, or include a power port, solar cells or an inductive coil to permit recharging of 

25 rechargeable batteries in the telemetered characteristic monitor transmitter 100. 

According to the alternative preferred embodiments of the present invention, a 
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rechargeable battery is used with characteristic monitor transmitter 100'. The electronics of the 

characteristic monitor transmitter 100' as seen in Figs. 19 and 20 are arranged to work the 

rechargeable battery 1130 and its associated charger 500. Although the concept of a rechargeable 

battery in the characteristic monitor transmitter 100 has been proposed in the past, the use of a 

5 rechargeable battery is contrary to conventional wisdom. Typically, rechargeable batteries are 

big and heavy and need heavy current to recharge the battery. However, the characteristic 

monitor transmitter 100 and 100' are low current circuits that would not work well with 

conventional rechargeable batteries. In preferred embodiments, the rechargeable battery 1130 is 

a lithium polymer battery that avoids the problems with conventional rechargeable batteries. 

10 The lithium polymer battery has the preferred characteristics of being light, thin, having a high 

energy density and a shallow current discharge, and good for multiple recharges. In alternative 

embodiments, different battery chemistry may be used that have the same preferred 

characteristics of the lithium polymer battery. 

The associated charger 500 is shown in Figs 21-23. According to preferred embodiments 

15 of the present invention, the charger 500 is a self contained standalone external battery charger 

for the charging of the characteristic monitor transmitter I 00'. Preferably, the charger housing 

550 is made from plastic molding to provide a lightweight, water tight design. A single AAA 

alkaline battery is inserted in the battery compartment 510 and charges the rechargeable battery 

1130 when the characteristic monitor transmitter I 00' is docked or connected to the charger 500. 

20 Fig. 23 shows the configuration when characteristic monitor transmitter I 00' is docked in the 

charger 500. In accordance with the preferred embodiments, the charger 500 provides a docking 

surface 530 for supporting the transmitter I 00' while docked with charger 500. The charger 500 

has a male connector 600' to mate with the female connector 400 of the characteristic monitor 

transmitter 100'. A retention mechanism which is part of the connection system will securely 

25 hold the characteristic monitor transmitter 100' in place to ensure that the electrical contacts 

maintain contact with the charger electrical contact regardless of the rotational orientation of the 
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charger 500. For example, when a user picks up the charger 500 with the transmitter I 00' 

engaged, the transmitter 100' will remain engaged and continue to be charged even if the charger 

500 is turned on its side or upside down. In preferred embodiments, the charger 500 is about 1.6 

inches tall in the back and 0.6 inches tall in the front, with a length of 2.25 inches and a width of 

5 1.5 inches. In alternative designs, the charger 500 may be built to larger or smaller dimensions. 

The charger 500 will also have an indicator 520 to provide visual indication regarding the status 

of the charger 500 battery as well as the status of the battery integrity and charge status of the 

transmitter 100'. In preferred embodiments, the indicator 520 is comprised of one or two light 

emitting diodes (LEDs) that make use of color and various flashing rates to properly 

10 communicate information to the user. Preferably, a green light will indicate normal operation 

and a red light will indicate an abnormal operation. Alternatively, the indication lights 520 can 

comprise additional LEDs or a larger LCD display to communicate information about the charger 

500 and the transmitter 100' to the user. 

The charger 500 is able to charge the characteristic monitor transmitter battery 1130 with 

15 enough charge to last for at least three days of continuous use of the characteristic monitor 

transmitter I 00'. Fig. 24 is a block diagram describing the charger system 700. As seen in Fig. 

24, the charger system 700, according to the preferred embodiments of the present invention, 

includes the characteristic monitor transmitter lO0'and the charger 500, which contains a battery 

710, a power source switch and voltage converter circuit 720, charging circuit 730, a status logic 

20 circuit 740, an indicator 520, and the connector 600'. As previously discussed, the battery 710 is 

preferably a AAA battery used to supply the power 810 for the recharging process. The power 

source switch and voltage converter 720 turns on the charger after receiving a confirmation 820 

from the connector 600' that the characteristic monitor transmitter 100' has been docked into the 

charger 500. In preferred embodiments, the power switch and voltage converter 720 employs the 

25 auto power on/auto power off function based on the whether the transmitter 100' is attached to 

the charger. In alternative embodiments, the power source switch and voltage converter 720 may 
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be substituted with a mechanical power switch which does not have the auto power on/auto 

power off feature. Once the charger is turned on, the power source switch and voltage converter 

720 steps up the voltage received from the battery 710 to deliver enough power to drive the 

charging circuit 730 as well as the status logic circuit 740. The charging circuit 730 delivers 

5 charging power through the connector 600' to charge the rechargeable battery 1130 located in the 

transmitter 100'. The status logic circuit 740 monitors when the rechargeable battery 1130 is 

fully charged or detects any problems with the recharging process by receiving feedback 830. In 

addition, the status logic circuit 740 also can keep tabs on the life of battery 710. The status logic 

circuit 740 controls the indicator 520 to make use of color and various flashing rates to properly 

10 communicate information to the user. For example in a two LED system, one LED will give 

information regarding the charger 500 ("LED 1 "), and the other LED will give information 

regarding the rechargeable battery 1130 in the transmitter 100' ("LED 2"). A possible indication 

protocol would be that LED 1 will flash a green light every two seconds to indicate the charging 

process is being performed properly or a red light every two second to indicate a low battery 

15 power in the battery 710. LED 2 will also flash a green light every two seconds to indicate that 

the rechargeable battery 1130 is being properly charged (i.e. in this case, both LED 1 & 2 will be 

flashing green at the same rate) or the LED will flash a continuous green light to indicate that the 

charging cycle is complete or flash red light to indicate that the rechargeable battery 1130 is not 

recharging and entire transmitter 100' needs to be replaced. The status logic circuit 740 can 

20 employ numerous other protocols to deliver the same basic information to the user. 

In alternative embodiments, as seen in Fig. 25, the charger 500 is capable of taking other 

power sources 780 besides a AAA battery, including but not limited to other conventional battery 

sources (e.g. AA battery), USB port, wall transformer, or automobile power outlet. If the other 

power source 780 is a USB port, the USB port may also function as a communications link 850 

25 between the transmitter 100' and a computer for such purposes as data downloading or updating 

the transmitter 100' firmware. 
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In preferred embodiments, the telemetered characteristic monitor transmitter 100 provides 

power, through the cable 102 and cable connector 104 to the sensor set 10. The power is used to 

monitor and drive the sensor set 10. The power connection is also used to speed the initialization 

of the sensor 12, when it is first placed under the skin. The use of an initialization process can 

5 reduce the time for sensor 12 stabilization from several hours to an hour or less. The preferred 

initialization procedure uses a two step process. First, a high voltage (preferably between 1.0-1.2 

volts - although other voltages may be used) is applied to the sensor 12 for 1 to 2 minutes 

(although different time periods may be used) to allow the sensor 12 to stabilize. Then, a lower 

voltage (preferably between 0.5-0.6 volts - although other voltages may be used) is applied for 

IO the remainder of the initialization process (typically 58 minutes or less). Other 

stabilization/initialization procedures using differing currents, currents and voltages, different 

numbers of steps, or the like, may be used. Other embodiments may omit the 

initialization/stabilization process, if not required by the sensor or if timing is not a factor. 

At the completion of the stabilizing process, a reading may be transmitted from the sensor 

15 set 10 and the telemetered characteristic monitor transmitter 100 to the characteristic monitor 

200, and then the user will input a calibrating glucose reading into characteristic monitor 200. In 

alternative embodiments, a fluid containing a known value of glucose may be injected into the 

site around the sensor set 10, and then the reading is sent to the characteristic monitor 200 and 

the user inputs the known concentration value, presses a button (not shown) or otherwise 

20 instructs the monitor to calibrate using the known value. During the calibration process, the 

telemetered characteristic monitor transmitter 100 checks to determine if the sensor set 10 is still 

connected. If the sensor set IO is no longer connected, the telemetered characteristic monitor 

transmitter 100 will abort the stabilization process and sound an alarm ( or send a signal to the 

characteristic monitor 200 to sound an alarm). 

25 Preferably, the transmissions ( or telemetry) of the telemetered characteristic monitor 

transmitter 100 will contain at least the following information: a unique ID code that uniquely 

-22-

Page 62 of 94



PATENT 
PD00291 CIP 

identifies each telemetered characteristic monitor transmitter 100, a sensor characteristic data 

signal representative of the measured characteristic value (e.g., glucose or the like) from the 

sensor 18 of the subcutaneous sensor set 10, a counter electrode voltage, a low battery flag, and 

error detection bits (such as CRC). Fig. 9 and Table 1 illustrate a preferred message format for 

5 the telemetry of the telemetered characteristic monitor transmitter 100. However, it will be 

understood that different message protocols and structures may be used. 

1. 
2. 

Encoding method: OOK MANCHESTER (1=1/0, 0=0/1 sequence, where 1 = transmitter (TX) on) 
Clock rate 1024 Hz (512Hz symbol/bit rate). 

10 3. Message format: 

Preamble: 
Message Type: 
Unique ID#: 

15 Message count #: 
Working Electrode: 

Low battery flag: 
20 Counter Voltage: 

CRC: 

Total 

4 bits (0101, want only one transition per bit) 
4 bits (IO IO= transmitter 100, 15 others for pump/ppc protocol) 
16 bits (65536 unique numbers) 
4 bits (also determines TX time slot) 
12 bits (9MSBs + 3 magnitude bits= 16bit range- converted by the 
characteristic monitor 200 into a value representative of characteristic level, such 
as glucose level) 
l bit (O=ok, l =low) 
7 bits (0-1.2V typ., 8bit aid 3 .2V FS) 
8 bits 

56 bits (x l/512hz 109 mS) 

25 4. Message TX interval: 300 seconds (5 min)+ 1-16 seconds pseudo-random delay (TX time slot) 
5. TX duty cycle: 56bits*l/512Hz*l/300S*l/2=1.823e-4 

Table 1. Message format 

Preferred embodiments utilize a time-slicing transmission protocol. Use of the time 

30 slicing protocol facilitates the use of multiple signals on the same frequency bands or to the same 

receiver from multiple transmitters. The time-slicing may also be used to obviate the need for a 

receiver in the telemetered characteristic monitor transmitter 100. For instance, the use of 

intermittent transmission reduces the amount of power required to operate the transmitter 100 

and to extend the life of the device. It also saves power in the characteristic monitor 200 by 
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reducing the amount of time the characteristic monitor 200 must spend in the receive mode. 

In preferred embodiments, when the telemetered characteristic monitor transmitter 100 is 

connected to the sensor set 10, it detects the connection and is activated. Next, if desired or 

necessary, the telemetered characteristic monitor transmitter 100 initializes the sensor 12 of the 

5 sensor set 10. After ( or in some cases during) initialization, the telemetered characteristic 

monitor transmitter 100 sends out a message of between 100-150 ms length every 5 minutes. 

Although other timing intervals ranging from 1 second to 30 minutes may be used. 

Preferably, the message is transmitted in a pseudo-randomly selected time window within 

the 128 seconds following the 5 minute interval. In preferred embodiments, the telemetered 

IO characteristic transmitter 100 utilizes its own unique ID as a random-seed to set up a table of 

transmission time windows that defines the order in which the telemetered characteristic monitor 

100 will transmit a message following the 5 minute interval. The order is repeated after the table 

is set-up. Included in the message sent will be the message count number, which indicates where 

in the sequence of time windows the telemetered characteristic monitor transmitter is currently 

15 transmitting. The characteristic monitor 200 uses the unique ID code of the telemetered 

characteristic monitor transmitter I 00 to set up a corresponding table in the characteristic 

monitor 200 and the received message count to synchronize the characteristic monitor 200 with 

the current position in the table being used by the telemetered characteristic monitor transmitter 

100 to predict the next time window to be used. The use of pseudo-random time windows 

20 prevents multiple transmitters from continuously interfering with other transmitting devices that 

are temporarily, or inadvertently, synchronized with the telemetered characteristic monitor 

transmitter 100. The characteristic monitor 200 acquires the transmitted message, and 

determines the time window in which the characteristic monitor 200 must be in a receive mode to 

acquire the next message. The characteristic monitor 200 then places itself in the receive mode 

25 every 5 minutes (although other timing intervals from 1 second to 30 minutes may be used) to 

receive the next message and data from the telemetered characteristic monitor transmitter 100 at 
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the next predicted time window. Thus, the characteristic monitor 200 needs only be in the 

receive mode for 1 second (i.e., 1 time window); rather than 128 seconds (128 time windows). In 

alternative embodiments, the characteristic monitor 200 may not use the unique ID and the 

message count and may remain in the receive mode during the entire period (e.g., for 128 time 

5 windows) during which a transmission is possible. In addition, other embodiments may cause 

the characteristic monitor 200 to enter the receive mode 1 time window ahead and stay on for 1 

time window longer to maximize the likelihood of receiving the next transmission. In further 

alternative embodiments, the telemetered characteristic monitor transmitter 100 and/or 

characteristic monitor 200 may utilize other methods or numbers to determine when transmission 

10 time windows are selected. Alternative message time-slicing transmission parameters, such as 

message length, number of time windows, frequency of transmissions, or the like, that are larger 

or smaller then those describe above, may also be used. Preferred embodiments transmit the data 

and/or information at a data rate between 1000 Hz to 4000 Hz modulated onto a high frequency 

carrier wave. However, alternative embodiments may use smaller or larger transmission rates, 

15 with the rate being selected based on user environment, power requirements, interference issues, 

redundancy criteria, or the like. 

If a transmitted message is not received by the characteristic monitor 200 after a 

predetermined period of time, an alarm will be sounded or provided. In addition, the 

characteristic monitor 200 may continue to attempt to receive the next message by entering the 

20 receive mode at the next anticipated transmission time or may expand to enter the receive mode 

to cover all time windows until the next message is received. 

In another alternative embodiment, if there is little or no likelihood of interference from 

other telemetered characteristic monitor transmitter 100, such as by message length, frequency 

selections or the like, the telemetered characteristic monitor transmitter 100 may transmit at one 

25 time window for all cases (typically the choice of window may be randomly selected at 

connection of a sensor set 10 or set at the factory). This permits the characteristic monitor 200 to 
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be in the receive mode for even shorter periods of time (i.e., approximately 200 ms to bracket the 

telemetered characteristic monitor transmitter 100 transmission instead of the 128 seconds ( or 1 

second if able to predict the next time window) needed to bracket 128 windows) to conserve 

power in the characteristic monitor 200. For instance, in this scenario, the characteristic monitor 

5 200 will be in a non-receive mode for 299.8 seconds and in a receive mode for 200 ms. In 

particular embodiments the non-receive mode and receive mode periods will be determined by 

the message length and expected frequency of transmission. It is also noted that in a system 

where the receiver must cover a range of time windows, the receiver may lock on to a particular 

range of time windows to permit the receiver being in the receive mode for shorter periods of 

IO time. 

The use of these transmission protocols obviates the need for a transmitter and receiver in 

both the telemetered characteristic monitor transmitter 100 and characteristic monitor 200, which 

reduces costs, simplifies the system design, reduces power consumption and the like. However, 

alternative embodiments may include the capability for two-way communication, if desirable. In 

15 further embodiments, the telemetered characteristic monitor transmitter 100 transmits 

continuously and the characteristic monitor 200 enters the receive mode when desired or required 

to determine a characteristic value, such as a glucose level or the like. 

In preferred embodiments, the telemetered characteristic monitor transmitter 100 will 

have the ability to uniquely identify itself to the characteristic monitor 200. The telemetered 

20 characteristic monitor transmitter 100 will have an operating range to the characteristic monitor 

200 of at least 10 feet. In alternative embodiments, larger or smaller ranges may be used, with 

the selection being dependent on the environment in which the telemetered characteristic monitor 

transmitter 100 will be used, the size and needs of the user, power requirements, and the like. 

In further alternative embodiments, the telemetered characteristic monitor transmitter 100 

25 can be combined with a sensor set 10 as a single unit. This would be particularly well adapted 

where batteries and the transmitter can be made cheaply enough to facilitate changing the 
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As shown in Fig. I 0, the characteristic monitor 200 includes a telemetry receiver 202, a 

Telemetry Decoder (TD) 204 and a host micro-controller (Host) 206 for communication with the 

telemetered characteristic monitor transmitter 100. The TD 204 is used to decode a received 

5 telemetry signal from the transmitter device and forward the decoded signal to the Host 206. The 

Host 206 is a microprocessor for data reduction, data storage, user interface, or the like. The 

telemetry receiver 202 receives the characteristic data (e.g., glucose data) from the telemetered 

characteristic monitor transmitter, and passes it to the TD 204 for decoding and formatting. After 

complete receipt of the data by the TD 204, the data is transferred to the Host 206 for processing, 

10 where calibration information, based upon user entered characteristic readings (e.g., blood 

glucose readings), is performed to determine the corresponding characteristic level (e.g., glucose 

level) from measurement in the characteristic data (e.g., glucose data). The Host 206 also 

provides for storage of historical characteristic data, and can download the data to a personal . 

computer, lap-top, or the like, via a com-station, wireless connection, modem or the like. For 

15 example, in preferred embodiments, the counter electrode voltage is included in the message 

from the telemetered characteristic monitor transmitter 100 and is used as a diagnostic signal. 

The raw current signal values generally range from Oto 999, which represents sensor electrode 

current in the range between 0.0 to 99.9 nanoAmperes, and is converted to characteristic values, 

such as glucose values in the range of 40 to 400 mg/dl. However, in alternative embodiments, 

20 larger or smaller ranges may be used. The values are then displayed on the characteristic monitor 

200 or stored in data memory for later recall. 

The characteristic monitor 200 also includes circuitry in the TD 204 to uniquely mate it to 

an identified telemetered characteristic monitor transmitter 100. In preferred embodiments, the 

identification number of the telemetered characteristic monitor transmitter 100 is entered 

25 manually by the user using keys located on the characteristic monitor 200. In alternative 

embodiments, the characteristic monitor 200 includes a "learn ID" mode. Generally, the "learn 
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ID" mode is best suited for the home environment, since multiple telemetered characteristic 

monitor transmitters 100, typically encountered in a hospital setting, are less likely to cause 

confusion in the characteristic monitor 200 when it attempts to learn an ID code. In addition, the 

characteristic monitor 200 will include the ability to learn or be reprogrammed to work with a 

5 different ( or replacement) telemetered characteristic monitor transmitter 100. The preferred 

operating distance is at least 10 feet. In alternative embodiments, larger or smaller ranges may be 

used, with the selection being dependent on the environment in which the telemetered 

characteristic monitor transmitter 100 will be used, the size and needs of the user, power 

requirements, and the like. Furthermore, if the characteristic monitor 200 does not receive a 

10 transmission from the identified telemetered characteristic monitor transmitter 100 after a certain 

period of time (e.g., one or more missed transmissions), an alarm will be sounded. 

In preferred embodiments, the characteristic monitor 200 utilizes a two processor system, 

in which the Host 206 is the master processor and the TD 204 is a slave processor dedicated to 

telemetry processing. A first communication protocol between the Host 206 and the TD 204 is 

15 shown in Fig. 11. The first protocol uses a serial peripheral interface (SPI) 208 and two control 

lines 210 and 212; one control line ( chip select - CSPIC) 210 is used by Host 206 to wake up the 

TD 204 to initiate telemetry receiving task; and the other control line ( data ready - DR) 212 is 

used by the TD 204 to indicate to the Host 206 that the telemetry data from the telemetered 

characteristic monitor transmitter has been received and is ready to be transferred to the HC08 

20 206. Upon receiving data through the SPI 208, the Host 206 sends an acknowledgment through 

the SPI 208 to the TD 204. In preferred embodiments, fixed length data blocks are used. 

However, in alternative embodiments, variable length data blocks may be used. In preferred 

embodiments, the Host 206 may pull the Chip Select (CSPIC) 210 high at any time to abort the 

telemetry data transfer from the TD 204. Alternatively, an additional line (not shown) may be 

25 used to reset the TD 204. Fig. 12 shows a second, more complex, alternative protocol that is 

used by the Host 206 and the TD 204. 
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In alternative embodiments, the TD 204 and Host 206 may be combined together in a 

single semiconductor chip to obviate the need for dual processors and to reduce the space needed 

for the electronics. In further embodiments, the functions of the TD 204 and Host 206 may be 

allocated differently between one or more processors. 

As shown in Fig. 2, the characteristic monitor may include a display 214 that is used to 

display the results of the measurement received from the sensor 18 in the sensor set 10 via the 

telemetered characteristic monitor transmitter 100. The results and information displayed 

includes, but is not limited to, trending information of the characteristic ( e.g., rate of change of 

glucose), graphs of historical data, average characteristic levels (e.g., glucose), or the like. 

10 Alternative embodiments include the ability to scroll through the data. The display 214 may also 

be used with buttons (not shown) on the characteristic monitor to program or update data in the 

characteristic monitor 200. It is noted that the typical user can be expected to have somewhat 

diminished visual and tactile abilities due to complications from diabetes or other conditions. 

Thus, the display 214 and buttons should be configured and adapted to the needs of a user with 

15 diminished visual and tactile abilities. In alternative embodiments, the value can be conveyed to 

the user by audio signals, such as beeps, speech or the like. Still further embodiments may use a 

touch screen instead of ( or in some cases addition to) buttons to facilitate water proofing and to 

ease changes in the characteristic monitor 200 hardware to accommodate improvements or 

upgrades. 

20 Preferably, the characteristic monitor uses batteries (not shown) to provide power to the 

characteristic monitor. For example, a plurality of silver oxide batteries may be used. However, 

it is understood that different battery chemistries may be used, such as lithium based, alkaline 

based, nickel metalhydride, or the like, and different numbers of batteries can be used. In 

preferred embodiments, the batteries have a life in the range of 1 month to 2 years, and provide a 

25 low battery warning alarm. Alternative embodiments may provide longer or shorter battery 

lifetimes, or include a power port, solar cells or an induction coil to permit recharging of 
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rechargeable batteries in the characteristic monitor 200. In preferred embodiments, the batteries 

are not replaceable to facilitate waterproofing the housing 106. 

In further embodiments of the present invention, the characteristic monitor 200 may be 

replaced by a different device. For example, in one embodiment, the telemetered characteristic 

5 monitor transmitter 100 communicates with an RF programmer (not shown) that is also used to 

program and obtain data from an infusion pump or the like. The RF programmer may also be 

used to update and program the transmitter 100, if the transmitter 100 includes a receiver for 

remote programming, calibration or data receipt. The RF programmer can be used to store data 

obtained from the sensor 18 and then provide it to either an infusion pump, characteristic 

10 monitor, computer or the like for analysis. In further embodiments, the transmitter 100 may 

transmit the data to a medication delivery device, such as an infusion pump or the like, as part of 

a closed loop system. This would allow the medication delivery device to compare sensor results 

with medication delivery data and either sound alarms when appropriate or suggest corrections to 

the medication delivery regimen. In preferred embodiments, the transmitter 100 would include a 

15 transmitter to receive updates or requests for additional sensor data. An example of one type of 

RF programmer can be found in U.S. Patent Application Serial No. 60/096,994 filed August 18, 

1998 and is entitled "INFUSION DEVICE WITH REMOTE PROGRAMMING, 

CARBOHYDRATE CALCULATOR AND/OR VIBRATION ALARM CAP ABILITIES," or 

U.S. Patent Application Serial No. 09/334,858 filed June 17, 1999 and is entitled "EXTERNAL 

20 INFUSION DEVICE WITH REMOTE PROGRAMMING, BOLUS ESTIMATOR AND/OR 

VIBRATION ALARM CAP ABILITIES," both of which are herein incorporated by reference. 

In further embodiments, the telemetered characteristic monitor transmitter can include a 

modem, or the like, to transfer data to and from a healthcare professional. Further embodiments, 

can receive updated programming or instructions via a modem connection. 

25 In use, the sensor set 10 permits quick and easy subcutaneous placement of the active 

sensing portion 18 at a selected site within the body of the user. More specifically, the peel-off 
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strip 34 (see Fig. 1) is removed from the mounting base 30, at which time the mounting base 30 

can be pressed onto and seated upon the patient's skin. During this step, the insertion needle 14 

pierces the user's skin and carries the protective cannula 16 with the sensing portion 18 to the 

appropriate subcutaneous placement site. During insertion, the cannula 16 provides a stable 

5 support and guide structure to carry the flexible sensor 12 to the desired placement site. When 

the sensor 12 is subcutaneously placed, with the mounting base 30 seated upon the user's skin, 

the insertion needle 14 can be slidably withdrawn from the user. During this withdrawal step, the 

insertion needle 14 slides over the first portion 48 of the protective cannula 16, leaving the 

sensing portion 18 with electrodes 20 directly exposed to the user's body fluids via the window 

10 22. Further description of the needle 14 and the sensor set 10 are found in U.S. Patent No. 

5,586,553, entitled "TRANSCUTANEOUS SENSOR INSERTION SET"; co-pending U.S. 

Patent Application Serial No. 08/871,831, entitled 'DISPOSABLE SENSOR INSERTION 

ASSEMBLY"; and co-pending U.S. Patent Application Serial No. 09/161, 128, filed September 

25, 1998, entitled "A SUBCUTANEOUS IMPLANTABLE SENSOR SET HA YING THE 

15 CAPABILITY TO REMOVE OR DELIVER FLUIDS TO AN INSERTION SITE," which are 

herein incorporated by reference. 

Next, the user connects the connection portion 24 of the sensor set 10 to the cable 102 of 

the telemetered characteristic monitor transmitter 100, so that the sensor 12 can then be used over 

a prolonged period of time for taking blood chemistry or other characteristic readings, such as 

20 blood glucose readings in a diabetic patient. Preferred embodiments of the telemetered 

characteristic monitor transmitter 100 detect the connection of the sensor 12 to activate the 

telemetered characteristic monitor transmitter 100. For instance, connection of the sensor 12 

may activate a switch or close a circuit to turn the telemetered characteristic monitor transmitter 

100 on. The use of a connection detection provides the capability to maximize the battery and 

25 shelf life of the telemetered characteristic monitor transmitter prior to use, such as during 

manufacturing, test and storage. Alternative embodiments of the present invention may utilize an 
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The transmitter 100 is then affixed to the user's body with an adhesive overdressing. 

Alternatively, the peel-off strip 34 (see Fig. 1) is removed from the lower case 116, at which time 

the lower case 116 can be pressed onto and seated upon the patient's skin. The user then 

5 activates the transmitter 100, or the transmitter is activated by detection of the connection to the 

sensor 12 of the sensor set 10. Generally, the act of connecting (and disconnecting) the sensor 12 

activates ( and deactivates) the telemetered characteristic monitor 100, and no other interface is 

required. In alternative steps, the sensor set 10 is connected to the transmitter 100 prior to 

placement of the sensor 12 to avoid possible movement or dislodging of the sensor 12 during 

10 attachment of the transmitter 100. Also, the transmitter may be attached to the user prior to 

attaching the sensor set 10 to the transmitter 100. 

The user then programs the characteristic monitor ( or it learns) the identification of the 

transmitter 100 and verifies proper operation and calibration of the transmitter 100. The 

characteristic monitor 200 and transmitter 100 then work to transmit and receive sensor data to 

15 determine characteristic levels. Thus, once a user attaches a transmitter 100 to a sensor set 10, 

the sensor 12 is automatically initialized and readings are periodically transmitted, together with 

other information, to the characteristic monitor 200. 

After a sensor set 10 has been used for a period of time, it is replaced. The user will 

disconnect the sensor set 10 from the cable 102 of the telemetered characteristic monitor 

20 transmitter 100. In preferred embodiments, the telemetered characteristic monitor transmitter 

100 is removed and posited adjacent the new site for a new sensor set 10. In alternative 

embodiments, the user does not need to remove the transmitter 100. A new sensor set 10 and 

sensor 12 are attached to the transmitter 100 and connected to the user's body. Monitoring then 

continues, as with the previous sensor 12. If the user must replace the telemetered characteristic 

25 monitor transmitter 100, the user disconnects the transmitter 100 from the sensor set 10 and the 

user's body. The user then connects a new transmitter 100, and reprograms the characteristic 

-32-

Page 72 of 94



PATENT 
PD00291 CIP 

monitor (or learns) to work with the new transmitter 100. Monitoring then continues, as with the 

previous sensor 12. 

Additional embodiments of the present invention may include a vibrator alarm ( or 

optional indicator such as an L.E.D.) in either or both the telemetered characteristic monitor 

5 transmitter 100 and the characteristic monitor 200 to provide a tactile (vibration) alarm to the 

user, such as sensor set malfunction, improper connection, low battery, missed message, bad 

data, transmitter interference, or the like. The use of a vibration alarm provides additional 

reminders to an audio alarm, which could be important with someone suffering an acute reaction, 

or to have non-audio alarms to preserve and conceal the presence of the telemetered 

10 characteristic monitor system 1. 

15 

While the description above refers to particular embodiments of the present invention, it 

will be understood that many modifications may be made without departing from the spirit 

thereof. The accompanying claims are intended to cover such modifications as would fall within 

the true scope and spirit of the present invention. 

The presently disclosed embodiments are therefore to be considered in all respects as 

illustrative and not restrictive, the scope of the invention being indicated by the appended claims, 

rather than the foregoing description, and all changes which come within the meaning and range 

of equivalency of the claims are therefore intended to be embraced therein. 
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1. An external telemetered characteristic monitor system for monitoring a 

characteristic of a user, the system comprising: 

a remotely located data device; 

a sensor set supporting a sensor for producing a signal indicative of the characteristic of 

the user; 

an external transmitter device coupled to the sensor set including: 

a housing; 

a sensor connector coupled to the housing and that is connectable to the sensor set 

to receive signals from the sensor; 

a processor within the housing coupled to the sensor connector to process the 

signals from the sensor for delivery to the remotely located data device; 

a transmitter coupled to the processor for wirelessly transmitting the processed 

signals to the remotely located data device, wherein the remotely located data device 

utilizes the received processed signals to determine a characteristic reading of the user; 

and 

a rechargeable battery within the housing to power the transmitter and the sensor; 

and 

an associated charger that mates with the sensor connector of the external transmitter 

20 device to recharge the rechargeable battery of the external transmitter device when needed. 

2. The external telemetered characteristic monitor system according to claim 1, 

wherein the sensor set supports the external transmitter device when coupled to the sensor set. 

25 
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3. The external telemetered characteristic monitor system according to claim 1, 

wherein the sensor is implantable in tissue selected from the group consisting essentially of 

subcutaneous, dermal, sub-dermal, intra-peritoneal and peritoneal tissue, and wherein the sensor 

5 connector is directly connected to the sensor externally of the body. 

15 

20 

4. The external telemetered characteristic monitor system according to claim 1, 

wherein the charger detects when the external transmitter device is mated with the charger and 

automatically charges the rechargeable battery. 

5. The external telemetered characteristic monitor system according to claim 1, 

wherein the charger has an indication device to communicate status of how the charger is 

charging the rechargeable battery. 

6. The external telemetered characteristic monitor system according to claim 1, 

wherein the charger is battery-powered. 

7. The external telemetered characteristic monitor system according to claim 1, 

wherein the charger powered by an external power source. 

8. The external telemetered characteristic monitor system according to claim 7, 

wherein the external power source is a USB port. 

9. The external telemetered characteristic monitor system according to claim 8, 

25 wherein the USB port can also act as a communication link between the external transmitter 

device and a computer. 
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10. The external characteristic monitor system according to claim 1, wherein the data 

device is an RF programmer for a medical device. 

11. The external telemetered characteristic monitor system according to claim 1, 

wherein the data device is a characteristic monitor that displays the characteristic reading of the 

user. 

12. The external telemetered characteristic monitor system according to claim 1, 

10 wherein the data device is a medication delivery device. 

15 

13. The external telemetered characteristic monitor system according to claim 12, 

wherein the medication delivery device is an infusion pump. 

14. The external telemetered characteristic monitor transmitter device according to 

claim 1, wherein the telemetered characteristic monitor transmitter is activated by detection of a 

connection of the sensor to the sensor connector. 

15. The external telemetered characteristic monitor transmitter device according to 

20 claim 1, further including a relay device, between the transmitter and data receiving device, to 

receive processed signals from the transmitter and relay them to the data receiving device. 

16. The external telemetered characteristic monitor transmitter device according to 

claim 15, wherein the relay device increases a maximum distance by amplifying the processed 

25 signals from the transmitter to be received by the remotely located data receiving device. 
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17. The external telemetered characteristic monitor transmitter device according to 

claim 16, wherein the relay device enables the remotely located data receiving device to be 

located in a different room than the transmitter. 

18. The external telemetered characteristic monitor transmitter device according to 

claim 15, wherein the relay device includes a telecommunication device, and wherein when the 

transmitter generates an alarm which the telecommunication device transmits the alarm to a 

remotely located receiving station. 
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A telemetered characteristic monitor system includes a remotely located data receiving 

device, a sensor for producing signal indicative of a characteristic of a user, and a transmitter 

device. The transmitter device includes a housing, a sensor connector, a processor, and a 

5 transmitter. The transmitter receives the signals from the sensor and wirelessly transmits the 

processed signals to the remotely located data receiving device. The processor coupled to the 

sensor processes the signals from the sensor for transmission to the remotely located data 

receiving device. The data receiving device may be a characteristic monitor, a data receiver that 

provides data to another device, an RF programmer for a medical device, a medication delivery 

10 device (such as an infusion pump), or the like. 
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(37 CFR 1.16(s)) addltlonal 50 sheets or traction thereof. See 

35 U.S.C. 41 (a}{1)(G) and 37 CFR 1.16(s) .. 

· · MULTIPLE DEPENDENT Cl.AIM PRESEN'! (37 Cf'_R 1.16(j)) 
+180• '+360-

~ If the difference in column 1 is less lh'an zero, enter "O" In column 2. TOTAL TOTAL '' 
I :::.../ 

..... 

APPUCAJION AS_AMENDED - PART II . . ' 
(COiumn 1) (Column 2) (Column 3) SMALL ENTITY 

OR OTHER THAN 
- SMALL ENTITY 

ClAIMS HIGHEST 

<( REMAINING NUMBER PRESENT. RATE($) ADDI• RATE($) -Aoa,: 
AFTER PREVIOUSLY EXTRA TIONAL -TIONA'-

'!z AMENDMENT PAID FOR FEE($) FEEm 

w Total . Minus .. ,. 
XS25 X$50 :;; (37 CFR t.lll(i)) = OR = 

0 lnc!ependent 
. ' Minus .... = XlOO X200 z . Cl7C1'Rt.llllhll =· OR =· w 

. Application Size Fee (37 CFR 1.16(s)) 
I :;; 

<( 
+180= · ·+360= FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM· (37.CfR q6(i)) OR 

: TOTAL TOTAL 
ADO'LFEE OR AOO'LFEE 

(Column 1) (Column 2) (Column 3) 
ClAIMS· HIGHEST 

m REMAINING NUMBER PRESENT RATE($) ADDI- RATE($) ADDI• 

·!z 
AFTER - PREVIOUSLY EXTRA TIONAL TIONAL 

AMENDMENT PAID FOR FEE 1$\ FEE l$l 
UJ Total . Minus- .. = XS25 :;; (37.Cl'R 1.16(1)) = OR xsso • 
0 Independent . Minus ·- • X100 )(200-z (3~ CFR t.1G(h)) = OR I = w 

A&>i>licatlon Size Fee (37 CFR 1.16(s)) :;; 
<( 

+360:: ARST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(D) +180= OR. 

TOTAL. OR 
· ·TOTAL 

AOO'i.FEE AOO'LFEE 

• If the enby In column 1 is less than the entry in column 2, write "O" in column ~- '. ., 
"* If the "Highest Number Previously Paid Fol" IN THIS SPACE is less lhan 20, enter "20". ,. 

'' '. - If lhe. iiighest Number Previously Paid For" IN. ,:HIS SPACE is less lhan 3, enter "3•. 
• The iilahest Number Previouslv Paid For" <Total or lndenAndent) is the hlahest number found In the annmnrlate bo.x in.column 1. . ' 

This coDection of lnf0ffll8tion is requl!'9d by 97 .CFR 1.16. The lnfannallon-is r uired to obklln or retaln.a·b(t . fd the. · blic whli::h Is to tile and b the . - . - - - - eq ... .. . ~ . ~ .. PY. .( . . y .•• 
· USPTOto process) an application. Confldentiafity is governed by 35 U.S.C.122 and 37 CFR 1:14. This.collection 1s:estiinated to ~ke 12 minutes t~oompleld._·~ 
Including gathering, pteparing, and submitting the completed application roon to the USPTO. Time will vary depending upon the lndNJdual case. Any comments 
on the amou-,t or time you require to complete this form. and/9( sugg~s for reducing this ·oorden, should be sent to the Chiertn~nnatlon Oftioer, U.S. Patent 
and Trademalic Ofllce, U.S. Department or Commeroe, P.O, Box 1450, Alexandria, VA 2231~1450. 00 NOT.SEND FEES OR COI\IIPLETEO FORMS-10 THIS 
ADDRESS. SEND TO: Corrmlssloner for Patents, P.O. Box 1460, . .Alexar)dria, VA_ 22313-1450. 

: lfyqu ~ a~stance ti completing the form, call.1-Bo6:Pro.9199 andselectoptkHI 2. Page 94 of 94
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