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Date Mailed: 08/31/11 

DENIAL OF REQUEST FOR POWER OF ATTORNEY 

The request for Power of Attorney filed 08/23/11 
granted at this time for the reason stated below. 

is acknowledged. However, the request cannot be 

□ The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32.

□ The revocation is not signed by the applicant, the assignee of the entire interest, or one particular
principal attorney having the authority to revoke.

i The Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(b) has not been
received. 

□ The person signing for the assignee has omitted their ·empowerment to sign on behalf of the assignee.

□ The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided
by 37 CFR 3.71.

□ The signature(s) of __________ , a co-inventor in this application, has been omitted.
The Power of Attorney will be entered upon receipt of confirmation signed by said co-inventor(s).

□ The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and
Trademark Office.

Questions relating to this Notice should be directed to the Application Assistance Unit. 

Office of Data Management, Apphc tion Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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PTO/SB/81 (01·09) 
Approved for use through 11/3012011. 0MB 0651-0035 

U.S. Patent and Trademark Office: U.S DEPARTMENT OF COMMERCE 
Under the Paperwork Reduci,on Act of 1995, no persons are required lo respona lo a collection of information unless ii displays a valid 0MB control number 

r POWER OF ATTORNEY Application Number 11/224,354 "\ 

OR Filing Date September 9, 2005 
First Named Inventor David Jones REVOCAT ION OF POWER OF ATTORNEY 

WITH A NEW POWER OF ATTORNEY Title Impedance measurement system ... 

A ND Art Unit 2858 

�HA NGEOFCORRESPONDENC EA DDRESS Examiner Name John XZhu 
Attorney Docket Number IP-0042US 

I hereby revoke all previous powers of attorney given in the above-identified application. 

□ A Power of Attorney is submitted herewith. 
OR 

I I� I hereby appoint Practilioner(s) associated with the following Customer 14887 
Number as my/our altorney(s) or agent(s) to prosecute the application 
identified above, and to transact all business in the United States Patent 
and Trademark Office connected therewith: 

OR 

□
I hereby appoint Practitioner(s) named below as my/our attorney(s) or agent(s) to prosecute the application identified above, and 
to transact all business in the United States Patent and Trademark Office connected therewith: 

Practitioner(s) Name Regi stration Number 

Please recognize or change the correspondence address for the above-identified application to: 
� The address associated with the above-mentioned Customer Number. 

OR 

I I□ The address associated with Customer Number: 
OR 

□
Firm or 
Individual Name 

Address 

City I Slate I I Zip I 
Country 
Telephone I Email I 
I am !he: 

□ ApplicanUlnventor. 
OR 

� 
Assignee of record of the entire interest. See 37 CFR 3.71. 
Statemenr under 37 CFR 3. 73(b) (Form PTOISB/96) submirred herewirh or filed on 

/ t: �.lGffA'fl:fRE._pf_,fl.pplicant or Assignee of Record 
Signature /.?-"/..,-..A\_ \ -�r I Date I July 28, 2011
Name Mich�I J. Bastian - I Telephone I 508-383-7955
Title and Company Ai;µsoc. General Counsel, AB SCIEX LLC and Molecular Devices LLC 
!'J.QTE: Signatures of all the inventors or assignees of record or the enti!'e interest or their represenlalive(s) are required Submit multiple forms ,r more than one 
signature 15 required, see below·. 

[g] 'Total of __ :l____ forms are submitted. 

This collection or information 1s required by 37 CFR 1 .31, 1.32 and 1 33. The information ,s required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO lo process) an application. Confident1a\lty is governed by 35 U.S.C, 122 and 37 CFR 111 and 1 14. This collecl1an ,s estimated ta take 3 minutes to complete, 
including gathering, preparing, and submitting the completed app!icalian form to the USPTO. Time will vary depending upon the individual case. Any comments on 
lhe amount or time you require to complete this form and/or suggestions for reducing this bu,den. should be sent la 1he Chier Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313•1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-B00-PTO-9199 and select option 2. 
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PTO/SB/96 (07 -09) 
Approved for use lhrough 07131/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless il displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

ApplicanUPatent Owner: David Jones et al. -----------------------------------------
App Ii cation No./Patent No.: 11/224 ,354 ---------------- Filed/Issue Date: September 9, 2005

Ti I! e d: 
Impedance Measurement System with incorporated internal compensation network 

Molecular Devices, Inc. ,a Corporation 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university. government agency, etc. 

states that it is: 

1. [Zl the assignee of the entire right, title, and interest in;

2. □ an assignee of less than the entire right, title, and interest in
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made)

the patent applicalionfpatent identified above, by virtue of either:

A. □ An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel _______ , Frame _______ , or for which a 
copy therefore is attached. 

OR 

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

1. From: David Jones et al. To: MOS Analytical Technologies 

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

Reel 021 40 Frame 0246 or for which a copy thereof is attached. 

2. From: David Jones et al. To: MOS Analytical Technologies 

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

Reel 02140 Frame 0249 or for which a copy thereof is attached. 

3. From: MOS Analytical Technologies (US) Inc. To: Molecular Devices, Inc. 

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

Reel 02491 Frame O 148 , or for which a copy thereof is attached. 

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

[Xl As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was,
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment documenl(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

uthorized to act on behalf of the assignee. 

Michael J. Bas 1an 

Printed or Typed Name 

July 28, 2011 

Date 

Associate General Counsel 

Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C 122 and 37 CFR 1.11 and 1.14. This collection is eslimated lo take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application rorm lo the USPTO. Time will vary depending upon the individual case. Any comments on the amounl or lime 
you require lo complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce. P.O. Box 1450, Alexandria. VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need ;issistance in completing tne form, cal! 1-800-PT0-9199 and select aplion 2. 
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Electronic Acknowledgement Receipt 

EFSID: 10796419 

Application Number: 11224354 

International Application Number: 

Confirmation Number: 9529 

Title of Invention: 
IMPEDANCE MEASUREMENT SYSTEM WITH INCORPORATED INTERNAL 
MEASUREMENT DRIFT COMPENSATION NETWORKS 

First Named Inventor/Applicant Name: David Jones 

MDS ANALYTICAL TECHNOLOGIES 

-

1311 ORLEANS DRIVE 

Correspondence Address: -

SUNNYVALE CA 94089 

us 4087471700 

legal@sciex.com 

Filer: Bella Fishman/DoNique Hill 

Filer Authorized By: Bella Fishman 

Attorney Docket Number: 42US 

Receipt Date: 23-AUG-2011

Filing Date: 09-SEP-2005

Time Stamp: 16:39:13 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

103070 

1 
IP-0042US_Resubmitted_POA 

- yes 2 
and_Statement.pdf 

ffd ef3 c722a 7bfb2d4 5 64 25b4d 1 cOd eOaaS fl 

062 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Power of Attorney 1 1 

Assignee showing of ownership per 37 CFR 3.73(b). 2 2 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 

Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes) 103070 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 

6



UNITED STATES PATENT AND TRADEMARK OFFICE 
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UNITED STATES PATENT AND TRADEMARK OFFICE

APPLICATION NUMBER FILING DATE 

11/224,354 09/09/2005 

MDS ANALYTICAL TECHNOLOGIES
1311 ORLEANS DRIVE 
SUNNYVALE, CA 94089

Cc: THE ECLIPSE GROUP LLP
6345 BALBOA BL VD 
SUITE 325 
ENCINO, CA 91316

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addre,s:COMMISSIONER FOR PATENTS 
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FIRST NAMED APPLICANT A TTY. DOCKET NO.rrITLE 

David Jones 42US 

CONFIRMATION NO. 9529 

1 111111111111 !� II� Ill� 1111 II� 1111 1111 II� 1111111111 l�I ni lllll lill l�l llll �II 
·ocooooooo49124539•

Date Mailed: 08/04/2011

DENIAL OF REQUEST FOR POWER OF ATTORNEY 

The request for Power of Attorney filed 07/29/2011 is acknowledged. However, the request cannot
be granted at this time for the reason stated below. 

D The Power of Attorney you provided did not comply with the new Power of Attorney rules that became
effective on June 25, 2004. See 37 CFR 1.32. 

D The revocation is not signed by the applicant, the assignee of the entire interest, or on� particular
principal attorney having the authority to revoke. 

�e Power of Attorney is from an assignee and the Certificate required by 37 CFR 3.73(b) has not been
received. 

D The person signing for the assignee has omitted their empowerment to sign on behalf of the assignee.

D The inventor(s) is without authority to appoint attorneys since the assignee has intervened as provided
by 37 CFR 3.71. 

D The signature(s) of ___________ , a co-inventor in this application, has been omitted.
The Power of Attorney will be entered upon receipt of confirmation signed by said co-inventor(s). 

D The person(s) appointed in the Power of Attorney is not registered to practice before the U.S. Patent and
Trademark Office. 

hould be directed to the Application Assistance Unit.

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

8



PTO/SS:'a1 {Oi-OH) 
Aopi-ov��u fur G:,�z thn.1u9h 1 ·1}3D/2G1 �, 0MB rn1s·t-0035 

US. Pt1lent an"c"j lran':ernad<. Office: U.S. DEPARTMENT OF C�'.ilMERCE 
Unde• t�11:; F'.�peri."'ork Rei..iuc�on Aet of 19-95, rw persoris are required to resporid i.o a co!le.ctior: of ;nforrnati•Y• uniess it displays a vaf:d OMS control number. 

POWER OF ATTORNEY 

OR 

REVOCATION OF POWER OF ATTORNEY 

WITH A NEW POWER OF .ATTORNEY 

AND 

CHANGE OF CORRESPONDENCE ADDRESS 

Application Number i 1/224,354 
fiHng Date September 9, 2005 

,---------------�--------------------------------

First Named Inventor David Jones 
Title Impedance measurement system ... 

•. A1t Unit i 2B56 
Examiner Name i John X Zhu 
Attorney Docket Number i !P-0042US 

I hereby revoke all previous powers of attorney given in the above-identified application. 

A Power of Attorney is subrnit!ed t,erewith. 
OR 

I hereby appoint Practitioner(sJ associated with the following Customer 
Nurnbei" as mylour attorney(s) or agent(s) to prosecute !he application 
identifiE;d abovE;, and to transact all business in trie United States Patent 
and Trademark Office connected therewith. 

OR 

[ -
~ ~ - ~~ ~~ ~ 

14887 

----------------------------------------------------------------------------·······-

! hereby appoint Pract!tioner(s) noirned below as rnylour aHorney(sJ or a�1ent(s) to prosE;cute the application klenli/ierJ above, and
to transact all business in thr, Urntad Stales Patent and Trademark Off1c;i conn,,c!ed therewith: 

Praclitioner(s) Nanie Registration Number 

I ----------------------------------------------------------------------------- -----------------------------------------------------------------------------------
� -----------------------------------------------------------------------·--····--·-···-------·-··---------····-· ·--··-···---······-··················--·····-----·--···------··------------·---------·----··-·-··---·······-·---···· 

Please recognize or change the correspondence address for the above-identlfied application to: 

,X: The ad,1ress associated wit!1 tt1e above-menlioned Customer Number. 
OR 

The address associaled with Customer Number: 
OR 

Hrmor 
!ndividual Name 

Address 

···················---- - - - - - - ---

-------------------------------------- -----------------------------------------------
T T Ci,y _ _ --------_j- S!ate----__:------------------------------------------ ! _Zip i------------ - __ __ ----------------

Country 
Telephone I Email ! 
I arn ,he 
• ..... , i\pplicarrtilnventor. 

OR 

AssignBe of record of th€ entire i:1terest. See 37 CFR 3.71. 
Stat�•ment 1.md,H 37 CFi'< 3. 73(b) {Form PTQlSB/96) submitted herewith or fifed on _______________ _ 

--Signature·--------------········· ··---- _,------:i'-··>•;.1/\\,.J----.;_;,>r·
·
}'�'w. -------------------·---···-···----------·········LDate--------------:_July _ 28._ 201_ 1------------------------··········· 

Nams Michpel J. Bastian ,___ 
j Telephone ! 508-383-7955 

Title and Cornpany A�s-;c_ General Counsei, AB SCIEX LLC and Molecular Devices LLC 
�.Q.T.�. S:grm!ttr�$ oi aB the inventur::; Qf -:-1�·sionB�3 of r�cord of the entir!: inter�st (:-1.- their rer.,r�sentat,vt:(s) are req�:ir.e.:..t Submtt ff'l.uH�:J!e ioan;:; ;f rr.or€ U1;,;r� CJrif! 

sig;1;5turr:1 ls 1�qu;md, se,;:1 belo'N". 

IX 'To1al of ___ 2 ___ forms are submitted 

Thi�3 cn!!e!'Jkm -of info:rnstJo(i ts reqt;l:-r��i by 37 CFR ·t.3i, 1.3Z arid ·! . .33. Th-t: ;nfcf;n;:;tlon l:-; requiff:d to obtalfi .oi· n:!�1in a br�n.�fa by ;ht-: pubt1c :,vhit:11 is hi me {;jnfJ l':iy �:1-e 
OSPTD :o pff_:,r:ess} ;rn �ppl;c.�tion Ccnf1rJe:r-,fa�l•ty ;s governed by 35 U S.C ·: 22 Qnd :;r CF�� �. ·l ·1 and i. i4. 'fht5 coii,,-::ct:on :s est,rnatf!-d i.O i.'-�k;s 3 minute.:. tn cornpl{.:'tt�-. 
lf\C:Uding gath:xing. prep;3ring. and submiHing the completed app[k:ation forrn to t:10 USPTQ. Time Vl}H v�ry dE:pendirig •�r::•nn the tnd�vldu31 case. Any •=omrnenls on 
the: !l:TH1lUH ol lnrn-3 you f€qUiff� t0 cornp:et0 this f.orm and/or sugg,;:13ti-on� tor r'h";id1Jc�ng this �J!Jf(Jr-::1. �hnukj b-e sent t:"J t�,e C!1lef lnior:�1otjc;n Offlc;,;!:·, U.S P�1trmt _:-�.mi 
Trnd<.lmark Office. lJ S Dep;;rt.rm;nt of Cmmnr;rr;fJ. P.O Box 1450, A:ex,;.nc:.r:;;, \IA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
A,DOR.ESS SEND TO; Commlss.ioner for Patsnts, P.O, Box 1450, Alexandria, VA 22313-1450, 
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PTOiSS/96 !07-·G9i 
.t\pprov"E:d fo:"" u-se- through Oi'.t"J·l/2(ll2. 0MB 065

.
i�003i 

U.S. P,it«,.,t ,,11ti Trademark Office: U.S. OEPAiUMENT OF COMMERC:E 
Under !he P:1per-\.vork Rt:tiuction fl.ct of 1 �395: no persons ati-} required io respond to a co�lE•ctlon cf information unl�ss ;t dlsprays -.� valid Of.,.,H.3 contro: rnJmher. 

STATEMENT UNDER 37 CFR 3.73(ttl 

Appi1cant/Pa!ent Owner: t?.�.�.i.?. .. }�!�1�� .. �t .. �! : ............................................................................................................................. . ...................... .. .
Appi1ca.tion Mo.!Paler.i No.· ·1:l/224,354··········----------------·��- �-- Filed/Issue Date: .�.�E\�!.'.:.��'--�.,.32!?.�: ............................................ .
ritie>:::i: 

lrnpedcince Measurement System with incorporated internal compensation net>.,vork 

Molecular Devices, inc. Corporation

states that it is: 

the assignee of the entire right title, and interesi 1:1: 

2. [J an assignee of !ess than the entire fig�1t, title, and interest in 
(The extent {by ,mrc,rntage) of its ownership interest is ................ %,): or 

3, D ttw assignee of an undivided interest .in the entirety of (a complete assignment from one of the Joint inventors was made} 

the pa1i�nt applicaiion/patent identified above, by vitiue of either: 

A, [ ! An assignment from the inventor(s) of the paten1 app!ieation/pa1.ent i(JE!ntified above. The assignment was recorded in

OR 

the United States Patent and Trademark Office at Reei Frame , or for which a········· ·· ····················' ···········--·-----------
copy therefore is attached, 

8. [XI A chain of title from the inventor(s), of the patent app!icalion/patent identified above, lo !he curreni assigns,� as fo!lows:

1, Fwm: David Jones et at. To: fVlDS Analytical Tec:hnoiogies 

Thi� rjocument was recorded in !he Uniied States Patent and Trademark Office at 
Reel 02140 Frame0246 m for which a copy thereof is attached. 

2 Frorn: Davld Jones et al, To: MDS Analylical Technologies 

The document was recorded in !he Uniled States Patent and Trademark Office at 
Reel 02·140 --------------------------------------------- Frarne0249 or for which a copy thereof is attached. 

3. Frorn: MDS Analyticai Technologies (US) Inc. To: Moh::;cular Devices, Inc. ······································································································· ·····················································�-��-�-�������������������--·-�---

The docurnenl was recorded in the United Slales Patent and Trademark Offici} at 

Reel 02491 Frame Cl 1 �8 -----··························· or for whlcr; a copy thereof is atlache,j, 

[J Ac!diiiona! documents in the chain of title are iisted on a supplemental sheet(s). 

As required by 37 CFR 3. 73(b)Ci ){i), lhe documentary evidence of tr1e chain of iitle from the original owner to the assignee was, 
or concurrently is being, subm1lled for recordaiion pursuant to 37 CFR 3:11. 

[NOTE: A separate copy (i.e., a true copy of the original assifJnment clocument(s)) must be submitted to Assignrnent Division in 
accordance wi1h 37 CFR Part 3, lo record ihe assignment in the records of tl1e USPTO. See fvlPEP 302.08] 

The undersi1.Jried {whose,_�JJ�,t)s !kf'?Jl�.dJ:i�lg�) i;_,,authorized to act on b-ehaif of the assignee.

··----·········---, .. _______ j, ••• --·t):��::�i,>·f-J �-�s:�,>��:-,
::;;iqnature ./ 

Midwel J- Bast1�-� 

Printed or Typed Name 

Juiy 28, 201 ·1 

Associate General Counsel 
T!tle 

This coHec:tlon ofinit.mnat.ion ts requJfl?fJ !"ty 3.7 CFR 3.73(b). The informotfrJn ts reqWr€d ta obtain or reti:llr� a benefit by the pwt,!ic w·htc!-i 1s to fr!e {and by the USPTO to 
proc�-:s�-} an appiicat:on. Confidennality ls governBfJ by- 35 U.S.C. 122 and 3? CFR ·1 .11 and t.14. Thi$ t:oHt'!Gtion ;s �stfrnated to �akf� i2 minute� lo -.�omph�\f!, lnct�dlnq 
gathe�h1-g, prt:par!n�1 and 1ubmitting the• compi,:�t-::c! appi,tc.:1tl0n torm to the USPTO, ri�•1f..- will vary depEntling upor. the mdividual c�s�. APy ccmrntmts ori the Bn1ow1� of Hrn9 
you f(;q�Jirt! to Gmnpit!tt: this fo:-rn SinrYnr suggestions for P:':ducin� thls burdf:n, �hould be sent to the Gh�ef :ntormatkcn Offlc•:F, U.S. P�t�nt and Trademark Off.ee, U S. 
Department of Gommerc•:�. P .0. Box i.:t.50. AJ,exandn:-:;, V.1�. 223'13-1:!50 DO NOT SENl) FEf:S OH COMPLETED FORMS TO THlS ADDRESS. SEND TO; Comtnfssktner 
for Pat;,Ms, P.O, Box 1450, Alexandri�, VA 22313--1450, 
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Electronic Acknowledgement Receipt 

EFSID: 10627219 

Application Number: 11224354 

International Application Number: 

Confirmation Number: 9529 

Title of Invention: 
IMPEDANCE MEASUREMENT SYSTEM WITH INCORPORATED INTERNAL 
MEASUREMENT DRIFT COMPENSATION NETWORKS 

First Named Inventor/Applicant Name: David Jones 

MDS ANALYTICAL TECHNOLOGIES 

-

1311 ORLEANS DRIVE 

Correspondence Address: -

SUNNYVALE CA 94089 

us 4087471700 

legal@sciex.com 

Filer: Andrew T. Karnakis/DoNique Hill 

Filer Authorized By: Andrew T. Karnakis 

Attorney Docket Number: 42US 

Receipt Date: 29-JUL-2011

Filing Date: 09-SEP-2005

Time Stamp: 12:32:10 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

907323 

1 IP-0042USPOA.pdf yes 2 

4fa747815d58643aae12e0330dcbaf11106 

d8caf 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Power of Attorney 1 1 

Assignee showing of ownership per 37 CFR 3.73(b). 2 2 

Warnings: 

The page size in the PDF is too large. The pages should be 8.5 x 11 or A4. If this PDF is submitted, the pages will be resized upon entry into the 

Image File Wrapper and may affect subsequent processing 

Information: 

Total Files Size (in bytes) 907323 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 7,459,918 B2 
APPLICATION NO. : 11/224354 
DATED : December 2, 2008 
INVENTOR(S) : Jones et al. 

Page 1 of 1 

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below: 

In line 10 of claim 15 (column 9, line 6) change "row" to --column--. 

Signed and Sealed this 

Eleventh Day of May, 20 I 0 

David J. Kappos 

Director of the United States Patent and Trademark Office 
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I 
I. 

CERTIFIC 

DATE : ,o/ Jc) /CR 

N 

Paper No.: ___ _ 

TO SPE OF : ART UNIT T 0:<'6J� , i'9�L�r�� : . . d),�o 0
: Request for Certificate of Correction for Appl. No.: // /? ;;; t..(JJt/ Patent No.: 

, 
SUBJECT 

Please respond to this request for a certificate of correction within 7 days. 

FOR IFW FILES: 

Please review the requested changes/corrections as shown in the COCIN document(s) in 
the IFW application image. No new matter should be introduced, nor should the scope or 
meaning of the claims be changed. 

Please complete the response (see below) and forward the completed response to scanning 
using document code COCX. 

FOR PAPER FILES: 

Please review the' requested changes/corrections as shown in the attached certificate of 
correction. Please complete this form (see below) and forward it with the file to: 

Certificates of Correction Branch (CofC) 
Randolph Square - 9D10-A 
Palm Location 7580 

Thank You For Your Assistance 

703-756-1571 

The request for issuing the above-identified correction(s) is hereby: 
Note your decision _on the appropriate box.

0 Approved All changes apply. 

-----

0 Approved in Part 

0 Denied 

Specify below which changes do not apply. 

State the reasons for denial below. 

Comments: __________________________ _ 

SPE Art Unit 
PTOL-306 (REV. 7/03) 
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. ..

Paper No.: ___ _ 
DATE 

TO SPE OF ; ART UNIT __ .......,,..,._ ' -@�ue,(�� ;. . w�, 1)
SUBJECT : Request for Certificate of Correction for Appl. No.: JJ'J. ';;).LIJSt/ Patent No.: 7lf5''i ,, SI
Please respond to this request for a certificate of correction within 7 days. 

FOR IFW FILES: 

Please review the requested changes/corrections as shown in the COCIN document(s) in
the IFW application image. No new matter should be introduced, nor should the scope or 
meaning of the claims be changed. 

. Please complete the response (see below) and forward the completed response to scanning 
. using document code CCCX. 

FOR PAPER FILES: 
Please review the· requested changes/corrections as shown in the attached certificate of 
correction. Please complete this form (see below) and forward it with the file to: 

Certificates of Correction Branch (CofC) 
Randolph Square - 9O10-A 
Palm Location 7580 

Thank You For Your Assistance 

The request for issuing the above-identified correction(s) is hereby: 
Note your decision _on the appropriate box.

J( Approved All changes apply. 

□ Approved in Part Specify below which changes do not apply. 

□ Denied State the reasons for.denial below. 
• {fl.O" \I l.o � I\ 

Comments: -
71t

,t,,,..1,;1---_1_ '!_1 ____________________ _

PTOL-306 (REV, 7/03) 

131�0 �t:lfli!,..Pll!Z 
SUPERVISORY PATENT EXAMINER 

SPE 
P2831 
Art Unit
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: Jones et al. 

Patent No.: 7,459,918 B2 

Title: IMPEDANCE MEASUREMENT SYSTEM 

WITH INCORPORATED INTERNAL 

MEASUREMENT DRIFT COMPENSATION 

NETWORKS 

Attorney Docket No.: MDSSP002 

Issued: December 2, 2008 

CERTIFICATE OF EFS-WEB TRANSMISSION 

I hereby certify that this correspondence is being transmitted electronically through 

EFS-WEB to the Commissioner for Patents, P.O. Box 1450, Alexandria, VA 

22313-1450 on September 2, 2009. 

Signed: /dn/ 

Deborah Neill 

COMMUNICATION REGARDING REQUEST FOR CERTIFICATE OF 

CORRECTION OF APPLICANT'S MISTAKE 

(35 U.S.C §255, 37 C.F.R. §1.323) 
Commissioner for Patents 

Decisions & Certificates of Correction Branch 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir:

A Request for Certificate of Correction was filed with regard to the referenced patent on August 12, 

2009. The Request was denied in a Decision dated August 24, 2009. The Decision notes that the patent was 

printed in accordance with the record and therefore that no certificate of correction can be issued under 37 

CFR §1.322. 

However, the Request was made not under the provisions of 37 CFR § 1.322, but under the provisions 

of 37 CFR § 1.323. No mistake on the part of the Office is alleged. Instead, in accordance with 35 U.S.C. 

§255, it is asserted that a mistake of a clerical nature or of minor character, which was not the fault of the

Office, appears in the patent, that the mistake occurred in good faith, and that the proposed change would not 

constitute new matter, nor require reexamination. Under the provisions of 37 CFR § 1.323 the Office may 

issue a certificate of correction under these conditions. 

The Decision dated August 24, 2009 requests a showing of evidence to support the requested 

correction. Column 4, lines 17-21 describe the embodiment of the invention that is clearly intended to be 

claimed by claim 15, in which each column, rather than each row of wells on a microtiter plate is associated 

with a daughter board. Claim 1 of the patent recites a row embodiment (see claim 1, col. 7, line 64, col. 8, 
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lines 4 and 5). Claim 15 of the patent recites a column embodiment (see claim 15, col. 9, lines 13 and 14), 

but mistakenly recites "row" rather than "column" in col. 9, line 6. The requested correction merely renders 

the claim internally consistent and consistent with the specification. The mistake occurred in good faith, the 

proposed corrective change would not constitute new matter since support is clearly provided in the 

specification as noted above, and the change does not require reexamination. It is respectfully submitted that 

the Office should issue a certificate of correction under these conditions in accordance with the provisions of 

37 CFR § 1.323. 

As previously noted, the error together with the exact page and line number where the errors appear 

in the application file are as follows: 

CLAIMS: 

1. In line 10 of claim 15 (column 9, line 6) change "row" to --column--. This error appears in

the application as filed on September 9, 2005, on page 21, line 6. 

Form PTO-1050 (Certificate of Correction), at least one copy of which is suitable for printing, was 

submitted with the original request and is provided again with this filing. 

The $100.00 fee in accordance with 37 CFR § 1.20(a) was paid with the original Request filing. 

However, if it is determined that any additional fees are due, the Commissioner is hereby authorized to 

charge such fees to Deposit Account 504480 (Order No. MDSSP002). 

P.O. Box 70250 
Oakland, CA 94612-0250 
510-663-1100

Respectfully submitted, 
Weaver Austin Villeneuve & Sampson LLP 
/jea/ 
James E. Austin 
Registration No. 39,489 
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PTO/SB/44 (1 0-96) 
Approved for use through 6/30/99. 0MB 0651-0033 

Patent and Trademark Ollice; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. no persons are required to respond to a collection of information unless it displays a valid 0MB Control number 

(Also Form PT-1050) 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 7,459,918 B2 

DATED : December 2, 2008 Page 1 of 1 

INVENTOR(S) : Jones et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

CLAIMS: 

1. In line 1 0 of claim 15 (column 9, line 6) change "row" to --column--.

MAILING ADDRESS OF SENDER: PATENT NO. 7,459,918 B2 

James E. Austin No. of Additional Copies 

WEA VER AUSTIN VILLENEUVE & SAMPSON LLP 

P.O. Box 70250 

Oakland, CA 94612-0250 1 

Burden Hour Statement: This form is estimated to take LO hour to complete. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer Patent and Trademark Office, 
Washington, DC 20231. DO NOT SEND FEES OR COMPIBTED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, 

Washington, DC 20231. 18



Electronic Acknowledgement Receipt 

EFSID: 6005280 

Application Number: 11224354 

International Application Number: 

Confirmation Number: 9529 

Title of Invention: 
IMPEDANCE MEASUREMENT SYSTEM WITH INCORPORATED INTERNAL 
MEASUREMENT DRIFT COMPENSATION NETWORKS 

First Named Inventor/Applicant Name: David Jones 

MDS ANALYTICAL TECHNOLOGIES 

-

1311 ORLEANS DRIVE 

Correspondence Address: -

SUNNYVALE CA 94089 

us 4087471700 

legal@sciex.com 

Filer: James Exon Austin/Deborah Neill 

Filer Authorized By: James Exon Austin 

Attorney Docket Number: 42US 

Receipt Date: 02-SEP-2009

Filing Date: 09-SEP-2005

Time Stamp: 18:39:32 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 

Number Message Digest Part /.zip (if appl.) 

27214 

1 Request for Certificate of Correction 
CERT_OF _CORRECTION_COMM 

no 2 
UNICATION.pdf 

8dc45c62db3d2e85534a8f3f6c0b0bd9cd6 

5c861 

Warnings: 

Information: 

25515 

2 Request for Certificate of Correction 
CERT_OF _CORRECTION_FORM. 

no 1 
pdf 

04182f368d1432ac750111 eb494186934ba 

477b7 

Warnings: 

Information: 

Total Files Size (in bytes) 52729 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 

Post Card, as described in MPEP 503. 

New A��lications Under 35 U.S.C. 111 

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 

Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A��lication under 35 U.S.C. 371 

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 

U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A��lication Filed with the USPTO as a Receiving Office 

If a new international application is being filed and the international application includes the necessary components for 

an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 

and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 

the application. 
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<:/ {?<( /o; 
Patent No. :7459918 
lnventor(s) :Jones et al. 
Issued : 12/2/2008 

UNITED STATES DEPARTMENT OF COMMERCE 

Patent and Trademark Office 

ASSISTANT SECRETARY OF COMMERCE AND 

COMMISSIONER OF PATENTS AND TRADEMARKS 
Washington, DC 20231 

Title : IMPEDANCE MEASUREMENT SYSTEM WITH IN CORPORA TED 
INTERNAL MEASUREMENT DRIFT COMPENSATION NETWORKS 
Atty.doc./File No. 

Request for Certificates of Correction 

Consideration has been given to your request for the issuance of a Certificate of Correction, 
for the above - identified patent under the provisions of CFR 1.322. 

Inspection of the application for the patent reveals claim 15 col. 9 line 6 is printed in 
accordance with the record please show evidence of supporting data or amendment. 
Therefore being no fault on the Patent and Trademark Office, It has no authority to issue a 
certificate of correction under the provision of 1.322. 

In view of the forgoing, your request in this matter, is hereby denied. 

Future written correspondence concerning this matter should be filed and directed to 
Decisions & Certificates of Correction Branch. 

Henry Randall 
Decisions & Certificates 

of Correction Branch 

(703) 756-1571

WEA VER AUSTIN VILLENEUVE & SAMPSON 
P.O. BOX 70250 

OAKLAND, CA 94612-0250 

HR 
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AUG l 7 2009 

l� __ 1_N _r_'H_E_u_ N_1_r_E_v_s_r_:4_r_E_s_P_�_r_E_N _r_A_ N_v_r_'RA_D_E_M_A_RK_o_F_'F_1c_'E __ _
. --=====--

In re application of: Jones et al. 

Patent No.: 7,459,918 B2 

Title: IMPEDANCE MEASUREMENT SYSTEM 
WITH IN CORPORA TED INTERNAL 
MEASUREMENT DRIFT COMPENSATION 
NETWORKS 

Attorney Docket No.: MDSSP002 

Issued: December 2, 2008 

CERTIFICATE OF MAILING 
I hereby certify that this correspondence is being deposited with the U.S. 
Postal Service with suft"i::ient postage as first-class mail on August 12, 2009 in 
an envelope addressed to the Commissi er or Patents, P.O. Box 1450 
Alexandria, VA 22313-1450. 

REQUEST FOR CERTIFICATE OF CORRECTION 

OF APPLICANT'S MISTAKE 

Commissioner for Patents 
P.O. Box 1450 

(35 U.S.C §255, 37 C.F.R. §1.323) 

Alexandria, VA 22313-1450 
Attn: Certificate of Correction 

Dear Sir: 

Certificate 

AUG 1 8 2009

of Correction 

Attached is Form PTO-1050 (Certificate of Correction) at least one copy of which is 

suitable for printing. 

A mistake of a clerical or typographical nature, or minor in character appears in the 

above-referenced patent; however, the mistake occurred in good faith. The correction introduces 

no new matter nor requires reexamination. The errors together with the exact page and line 

number where the errors appear in the application file are as follows: 

01 FC:1811 100.09 OP 

-
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CLAIMS: 

1. In line 10 of claim 15 (column 9, line 6) change "row" to --column--. This error

appears in the application as filed on September 9, 2005, on page 21, line 6. 

Check No. �5'71n the amount of$100.00 is enclosed in accordance with 37 CFR § 

l .20(a). However, if it is determined that any additional fees are due, the Commissioner is

hereby authorized to charge such fees to Deposit Account 504480 (Order No. MDSSP002). 

P.O. Box 70250 
Oakland, CA 94612-0250 
510-663-1100

Respectfully submitted, 
Weaver Austin Villeneuve & Sampson LLP 
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PTO/SB/44 (10-96) 
Approved for use through 6/30/99. 0MB 0651-0033 

Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB Control number 

Also Form PT-1050 

UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO. : 7,459,918 B2 

DA TED : December 2, 2008 Page 1 of 1 

INVENTOR(S) : Jones et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent 
are hereby corrected as shown below: 

CLAIMS: 

1. In line 10 of claim 15 (column 9, line 6) change "row" to --column-.

MAILING ADDRESS OF SENDER: 

James E. Austin 

WEA VER AUSTIN VILLENEUVE & SAMPSON LLP 

P.O. Box 70250 

Oakland, CA 94612-0250 

PATENT NO. 7,459918 B2 

No. of Additional Copies 

Burden Hour Statement: This fonn is estimated to take 1.0 hour to compleie. Time will vary depending upon the needs of the individual case. Any 
comments on the amount of time you are required to complete this fonn should be sent to the Chief lnfonnation Officer Patent and Trademark Office, 
Washington, DC 2023 I. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, 
Washington, DC 20231. 24



UNITED STA TES p A TENT AND TRADEMARK OFFICE 

APPLICATION NO. 

11/224,354 

ISSUE DATE 

12/02/2008 

7590 11/12/2008 

MDS ANALYTICAL TECHNOLOGIES 
1311 ORLEANS DRIVE 
SUNNYVALE, CA 94089 

PATENT NO. 

7459918 

UNITED STATES DEPARTMENT OF COMMERCE 

United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www .uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

42US 9529 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

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

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

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

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

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

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

David Jones, Mentone, AUSTRALIA; 
Dirk Kupershoek, Seaford, AUSTRALIA; 
Peter Leigh-Jones, Gordon, AUSTRALIA; 

IR103 (Rev. 11/05) 
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PTO/Slll17(1CMl7') 
�eel l'Or use lllrOulJh 06/30J2010. 0MB 0$$1-0032 

U.S. Pulent 1111d Trademaitt Oflite: U.S. DEPARTMENT OF COMMERCE 
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ApDlicalion Number 11/224,354 
FEE TRANSMITTAL Filing Date 09/09/2005 

For FY 2008 First Named Inventor Jones etal. 

Examtnar Name JotlnZhu □ Applicant claims smaD entity slatL13. See 37 CFR 1.27 
An Unit 2858 

TOTAL AMOUNT OF PAYMENT I ($) 2980 Altllrney Doclud No. 42US 

METHOD OF PAYMENT (Check all that apply)

□Che<:k Oereditcard □Money Order □None OOthtr (pleaseidenlify): 
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FEE CALCULA TlON 
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Provisional 210 105 0 0 0 0 
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Other ( e.g., late filing swdlarge ): Petition for Revival of U1 iln!§r.l!!i!!!i!!lll M!andoned A!ll!!icationi lili!9 
BY // 

-
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ADORES$. SEND TO: Commissioner for Pabtnts, P.O. Box 1�. Alexandria, VA 2231�14$0. 

If you rlt9fKI usi.stBflce in � tM (0ml, C8II MIOO-PT0-9199 and sa/lct option 2. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

MDS ANALYTICAL TECHNOLOGIES 
1311 ORLEANS DRIVE 
SUNNYVALE, CA 94089 

In re Application of 
David Jones et al 
Application No. 11/224,354 
Filed: September 9, 2005 
Attorney Docket No. 42US 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

COPY MAILED 

OCT 2 7 2008 

OFFICE Of PETmONS 

ON PETITION 

This is a decision on the petition filed July 15, 2008 under 3 7 CFR 1.13 7(b ), to revive the above­
identified application. 

The petition is GRANTED.

The above-identified application became abandoned for failure to submit the Issue fee and 
Publication fee in a timely manner in reply to the Notice of Allowance mailed January 30, 2008, 
which set a statutory period for reply of three (3) months. Accordingly, the above-identified 
application became abandoned on May 1, 2008. 

The petition satisfies the conditions for revival pursuant to the provisions of 37 CFR l.137(b) in 
that (1) the reply in the form of payment of the Issue fee and Publication fee; (2) the petition fee; 
and (3) the required statement of unintentional delay have been received. Accordingly, the issue 
fee is accepted as having been unintentionally delayed. 

Telephone inquiries concerning this decision should be directed to the undersigned at (571) 272-
3210. 

This matter is being referred to the Office of Data Management for further processing. 

�µ 
Petitions Examiner 
Office of Petitions 
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PTO/SB/122 (01-06) 
Approved for use through 12/31/2008. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
perwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

CHANGE OF 

CORRESPONDENCE ADDRESS 

Application 

Address to: 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 

A lication Number 11/224,354 

Filin Date 09/09/2005 

First Named Inventor Jones et al. 

Art Unit 2858 

Examiner Name Zhu.John 

Attorney Docket Number 42US

Please change the Correspondence Address for the above-identified patent application to: 

□
The address associated with

I I Customer Number:

OR 

0 Firm or MDS Analytical Technologies Individual Name 

Address 
1311 Orleans Drive 

City Sunnyvale I State 
Ca I Zip 94089

Country USA

Telephone 408.747.1700 I Email 
legal@sciex.com or kelvan.howard@moldev.com 

This form cannot be used to change the data associated with a Customer Number. To change the 
data associated with an existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124). 

I am the: 

□ Applicant/Inventor

□ Assignee of record of the entire interest.
Statement under 37 CFR 3. 73(b) is enclosed. (Form PTO/SB/96).

0 Attorney or agent of record. Registration Number 48999 

□ Re
�

istered itioner named in the application transmittal letter ·in an application without an 
execute � declaration. See 37 CFR 1.33(a)(1 ). Registration Number

Signature 
ff/7 

-

Typed or Prin1� - H r d Name van owar 

Date 
I"\ 7 / ,c:::. / t-,)(' 

I Telephone408.548.6131
NOTE: Signatures of all fhe inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple 
forms if more than one sianature is reauired, see below•. 

I C2r"-rotal of 3 forms are submitted. 
This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minu1es to complete, 
induding gathering, preparing, and submitting the completed application form to the USPTO. nme will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
28



Fax sent by 4087473691 ACCT 

ai"n� 
Analytical Technologies 

Fax 
To: Attmtion: Office of Petitions 

Mail Stop Petition 

Fai: 571.273.8300 

Phone: 571.272.3282 

Re: 42US; App. No. 111224,354 

Petition for Revival of an Urunremionally 
Abandoned Application 

07-15-08 02:17p Pg: 1/4 

. RECE\VEO MDS Analy1cal 
FAX CENTER 

Technolgles CENTRAL 

1311 Orleans Drive JUL 1 5 2008 
Sunnyvale, CA 94089 
(408) 548-6131 {direct)
(4-08) 548-6088 (fax)

From: Kelvan Patrick Howard 

Pages: 4 (Including cover sheet) 

Date: July 15, 2008 

cc: 

□ F(l'r�iew □ Please Comment □ Plea-ie Reply □ Please Recycle

-Ccmuncnl:!: 

1his message is intended for the individual or enlily to which It ts addressed and may contain confidentiol, privileged. or 
other information that is protected.from disclosure. lfyou are not the intended recipient or an agent therefor, yo,u are 
hereby notified that WV' discf.cJsure, copying. or other fonn of dissemination is strictly prohibited 

Division of MOS Inc. 
PAGE 114 1 RCVD AT 711512008 5:18:46 PM �astern Da�ight Time]* SVR:USPTO•EFXRF-5128 i DNIS:2738300 1 CSID:4087473691 1 DURATION (mm-ss):01·26 
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Fax sent by 4087473691 ACCT 
AECE\VEO 07-15-08 02: 17p Pg: 2/4 

CENTRAL FAX CENTI:�

JUL 1 5 ?MA PTO/SB/64 (01-08) 
A� for use tlvwgh 06/3Q/2008. 0MB 0651--0031 

U.S. Patent Ml'! Trademall( Clfflce: U.S. DEPARlMEN't OF COMMERCE 
Under the Pe"""""r1c: Reduaion Act 0f 11195 no oersons ara mauitad to l'l'l6DOl'lll to a oollaCliOn Of infOl'matiOn unllSs it di""'"""- a valid ouo. COMOI numbef 

PETITION FOR REV1VAL OF AN APPLICATION FOR PATENT 

ABANDONED UNINTENTIONALLY UNDER 37 CFR 1.137(b) 

Docket Number (Optional) 
42US 

First named inventor. Jones et at 

Application No.: 111224,354 

Filed: 09/09/2005 

Art Unit: 2858 

Examiner. John Zhu 

Trtle: Impedance Measurement System with lnool'l)O(ated Internal M·easurement Drift Compensation N�l:WQrl<$

07/1612008 HMRRZI2 00000010 50282201 FC:1453 Attention: Office of Petitions 
Mail Stop Petition 
Commissioner fot" Patents 
P.O. Box 1450 
Alexandria, VA 22313--1450 
FAX (571) 273-8300 

1540.oo DR
07/1612008 HMRRZI202 FC:1501

00000010 502822
1440.00 DR

11224354 

11224354 

NOTE, If information or assistance is needed in completing this form, please contact Petitions 
lnfonnation at (571) 272-3282. 

The above-identified application became abandoned for failure to file a timely and proper reply to a notice or 
action by the United States Patent and Trademark Office. The date of abandonment Is tne day after the expiration 
date of the period set for reply in the office notice or actiqn plus an extensions of time actually obtained. 

APPLICANT HEREBY PETITIONS FOR REVIVAL OF THIS APPLICATION 
' 

NOTE: A grantable petition requires the following items: 
( 1 ) Petition tee: 
(2) Reply and/or issue fee; 
(3) Terminal disclaimer with disclaimer fee - required for all utility and plant applications

filed before June 8, 1995; and for all design applications; and
(4) Statement that the entire delay was unintentional.

1. Pr9lion fee
LJSmall entity-fee$ ___ (37 CFR 1.17(m)). �pplicant claims small entity status. See 37 CFR 1.27.

@ Other than small entity fee$ -'-154
;:;..;,,;::;.;

o . .,_oo
'--__ (37 CFR 1.17(m))

2. Reply and/or fee
A. The reply and/or fee to the above-noted Office action in

the form of _________________ (,identify type of reply):

D has been filed previously on __________ , 
D is enclosed herewith. 

B. The issue fee and publication fee (if applicable) of$ �1=440
::ex... 

__ _ 
D has been paid previously on __________ _ 
IZ] is enclosed herewith. 

[Paga 1 Of 2] 
Tnls oolleaion of infolmlltion ill 11i1Quira<I l)y 37 CFR 1, 137(b), The infQrmation is required to obtain or retsi!I & be�t by lhe public wtiid'I i& to ffle (and by the 
VSPTO to process) an application. Confiden!iatity IS governed by 3$ u.s.c. 122 and 37 CFR 1.11 and 1.14. This <Xlllectioo i& e6tirn.rted to tak& 1.0 hOUf le> 
c;ornplete, in<;:h,iding gatllat'in(l. �- and �bmitting the c;omplelad app1� form to O>e IJSPTQ. Time will vary depending upon the indillid\,1111 ca�. My 
comments on the &mount of time you requiM to complete ltlis form and/or !UJ9QeGliONl tot reducing this burden, should be sent 10 lh8 Chief lo1ormation Officer, 
U.S. Patent and Tradernalil Office, U.S. Department of Com�, P.O. Box 1450, Ale.xandrla. VA 22313-1450. DO NOT SEND FEES OR COt.lPI..ETED 
FORMS TO THIS ADOft!.$$. SEND TO: Mall stop Petition, Commissioner for Patents, P.O. Box 14150, Alexandria, VA 22313-1460. 

lfvou need a$$i.stanee in comotetina the form, caf/ 1-aoo-PT0-9199 and select option 2.

PAGE 2/4 * RCVD AT 7/15/2008 5:18:46 PM �astern Da�ight Time] 1 SVR:USPTO•EFXRF-5/28 * DNIS:2738300 * CSID:4087473691 1 DURATION (mm-ss):01·26 
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•'=--· .•- � �G6E\Vf!D

Fax ''sent by 4087473691 ACCT oeN'ff;\AL PA.)( eer4i21!�
07-15-08 �2:17p Pg: 3/4 

UnderthePa ReC!uetk:>nAct.of199$ J10 

3. Terminal disclaimer with disclaimer fee

JUL 15 2008 

PT0/$81&4 (01.00) 
Approvect fOt use 111rougn 00/30/2008. OMS 066Hl031 

U.S. Patent and Trademarl( Offioe; U.S. OEPARlMENT OF COMMERCE 
it> a collftdiOl'I Of infOrmatlon unless It dis a a valid OMO conlrQI number. 

D Since this utility/plant application was filed on or after June 8, 1995, no terminal disclaimer Is required.

D A terminal disclaimer (and disclaimer fee (37 CFR 1.20(d)) of$ ___ 1br a small entity or$ __ _
· for other than a small entity) disclaiming the required period of time is enclosed herewith 

PTO
4. ST A TEMENT: The entire delay in filing the required reply from the due date for the required reply until the

filing of a grantable petit ion under 37 CFR 1.137(b) was unintentional. [NOTE: The United States Patent and
Trademark Office may require additional information if there is a question as to whether either the
abandonment or the delay in filing a petition under 37 CFR 1.137(b) was unintentional (MPEP 711.03(c},
subsections (lll)(C) and (D)).)

WARNING: 
Petitioner/applicant is cautioned to avoid submitting personal lnfonnation in dOCtJments filed In a patent app lication that may 
contribute to identity theft. Personal Information such as social sea,.uity numbers, bank account numbens, or etedit card 
numbers (other than a check or credit card authonzation form PTO-2038 submitted for payment purposes) i5 never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to the 
USPTO, petitioners/applicants should consider redacting such psrsonal information from the documents before submitting them 
to the USPTO. Petitioner/applicant is advised that the record of a patent application is avail.able to the public after publication 
of the application (unless a non-publication request in coinpliance with 37 CFR 1.213(a} Is made in the application) or issuance 
of a pawn. Furthennore, the re d from an abandoned application may also be available to the public if the application is 
referenced in a published aP, tion or an issued patent (see 37 CFR 1.14). Checks and credit card authorization fom,s PT0-
2038 submitted for pay purposes are not retained in the application file .tnd therefore are not publicly available. 

Signature 

Kelvan Howard 

Enclosures: [Z] Fee Payment

□ Reply

Address 

Address 

D Terminal Disclaimer Form

48,999 

Registration Number, if applicable 

408.548.6131 
Telephone Number 

0 Additional sheets containing statements establishing unintentional delay

□ Other. ______________________ _

CERTIFICATE OF MAILING OR TRANSMISSION [37 CFR 1.8(a)] 
I hereby certify that this correspondence is being: 

D Deposited with the United States Postal Service on th� date shown below with sufficient
postage as first class mail in an envelope addressed to: Mail Stop Petition, Commissioner for 

. Patents, P. 0. Box 1450, Alexandria, VA 22313-1450. 
[Z] Transmitted by facsimile on the date shown below to States Patent and Trademark 

Offipe at (571) 273-8300. • .-

o, v-s lo:K 
Date 

etvan P. Howard 

T or printed name of person signing certificate 
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.. :-· _,,,- ,.

Fax'sent b!,I 4087473691 ACCT 07-15-08 02:17p Pg: 4/4 

PTO/SB/17 (10-07) 
Apj)(oVed ror use through 08/30/2010. 0MB 0861.0032 

U.S. Pstent and Tradematk Office: U.S. DEPARTMENT OF COMMERCE 
RECE\VEDUnder the Pa.-wn11< RaduefiOII Act or 1995 no 11M11011S Me reaulred to f SDOnd to a QOflecuon of informaticn unle58 ii disotaw a valid 0MB OOllll'OI nl.llTIMt 

,, 
ElflfletiVeon1�. Complete If Known CE� 

FeelS Wl'$Uilnt to th& Con$CIJdaf.ld Apptoprlatlons Ac;f, 2005 (H.f�. '81fJ). 
Application Number 11/224,354 

FEE TRANSMITTAL Filing Date 09/09/2005 
For FY 2008 First Named Inventor Jones etal. 

Examiner Name JotlnZtlu0 Applicant claims sman entity slatl.13. See 37 CFA. 1.27 
Art Unit 2868 

II. TOTAL AMOUNT OF PAYMENT I ($) 2980 Altomey Docket No. 42US 

METHOD OF PAYMENT (check all that apply) 

D Check O Credit card O Money Order ON one OOther (plea$e identify): 

0 Deposit Account DepouitAoaounl NLITlbor: 502822 Dep0$ilAa:oUnt Name: MDS Sciex

For the above-identified deposit aocount me Director Is ·hereby a1At'oori%ed to: (eheck ail that apply) 

[Z]charge fee(s) indicated beloW 0 Charge fee(s) indicated below, except for the filing fee 
IZ] Charge any addltlonal fee($) or undetpayment.s offee(s) 

under 37 CFR 1.16 and 1.17 0 Credit any overpaymen,s 
WARNING, lnfOnnation on 11'119 tom, may become publlo. Cn:dlt oard irm,nnation o;hould not be incluGMI on INS fonn. Provide c:redlt c:anl 
lnfol'ffllltlon 11nd •uthi:>rimtion on PT0-2038. 
FEE CALCULATION 

1. BASIC FILING, SEARCH, AND EXAMINATION FEES 
FILING FEES SEARCH FEES EXAMINATION FEES 

Small l;ntltv Small Entitv illlilll l;mi.tv: A!,!2li9!.\iO!] I1Qi fli.m fs:tl.tll FIJfl IS) Ett1ll &Jull .EH.11} FeesPaidjjll 
Utility 310 155 510 255 210 105 
Design 210 \05 100 50 130 65 
Plant 210 105 310 155 160 80 
Reissue 310 155 510 255 620 310 
Provisional 210 105 0 0 0 0 

2. EXCESS CLAIM FEES Small Entity 
F111t DesMi:ilmlJ F-($) Fee(Sl 
Each claim over 20 (including Reissues) 50 25 
Each independent claim over 3 (including Reissues) 210 105 
Multiple dependent claims 370 185 

Ifllll !:i:lilil!:!i Extra Claims .Ett.W F!! Paid !i) Mli!!:liRli Daaendant Cl.alms 
-20orHPa X = � EaeaislW 

HP= 11;gnest number of 101111 claim& i;11;11d for, ii greater ttian 20. 
l!,Kktp. Clairol Extra Claims Fee CS) En e1ls!II) 

•3orHP = X .,
HP"' lllgnest numbef of independent c,:laims paid ror. if greater than 3. 

3. APPLICATION SIZE FEE 
lfthe specification and dn\wings exceed 100 sheets of paper (excluding electrooically filed sequence or computer

listings under 37 CFR l.52(e)), the application size fee due is $260 ($130 for small entity) for each additional 50 
sheets or fraction thereof. See 35 U.S.C. 41�)(1)(G) and 37 CFR l.l� 
Total Sheets Ell't@ Sheets Num of each additional §9 M thttreof 

-100= /50!!!! (round up to a whole number) X 

4. OTHER FEE(S) 
Non-English Specification, $130 fee (no small entity discount)

Fee [$1 f@@Pild «ll 
-

Em!i!S:!U!l 

Other ( e.g., late filing surcharge): Petition for Revival or Unlntgntlonall� 8!!andoned Aoolication; !lifila 2980 

.. IDHITTED BY // 
Signature �L -

..,,.,._ 
Name {PrinVfype) Kelvan'P. Howard 

A.egl�ion No. 48,999 Telephone 408.548.6131 

Date O, I l""l /Of( 

.... 

ThiS COll8clloll � i�1ion if. require!I by :J7 CFR 1, 13e, The mfor'mirtiOn iS required t0 obtain or rel.lain a bl;nefit by th& pubic which Is to ffle (lillld by the 
USPTO to process) an application. Confldentlalty le gavamed by 35 U.S.C. 122 and 37 CFR 1.1,. This c::olli!ldion Is estimated to take 30 minutes to ccmpi«e. 
inCIUdlng gllthering. pmparing, anci suDmtlllng Ille completed applicatlon rorm to Ille USPTO. Time will vary depan<ling upon the individual case. Any comments
on tne amount ot time you require to oompleut m form �or s.ugggsuon:i. ror reducinlJ lhis burden, should be tent to the Chief lnft>rmation Offieer. U.S. Patent 
and Trademark Office. U.S.·O!;lWrtm8nl Of Commerce. P.O. Box 1,so, Alexandria, VA 22:313-14$0. 00 NOT SEND FEES OR COMP\.ETED FORMS TO TI11S 
ADDRESS. SEND TO: Commissioner for Pat&nts, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you rJfffJ assistance in completing the form, csH 1-800-PT0-9100 and S81Bct option 2. 
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s PATENT AND TRADEMARK OFFICE 
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11/224,354 09/09/2005

7590 05/29/2008 

Kelvan P. Howard 
MDS Sciex (US) a division of 
MDS Pharma Services, Inc. 
1170 Veteran's Blvd., Suite 200 
South San Francisco, CA 94080 

FIRST NAMED INVENTOR 

David Jones

m,,1TED ST A TES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

P.O. Box l450 
Alexandria. Virginia 22313-1450 
www.uspW.gov 

TTORNEY DOCKET NO. CONFIRMATION NO. 

42US 9529
EXAMINER 

ZHU, JOHN X 

ART UNIT PAPER NUMBER 

2858 

MAIL DATE DELIVERY MODE 

05/29/2008 PAPER 

Notice of Abandonment 

This application is abandoned in view of:
1. 0 The applicant's failure to timely file a proper reply to the Office letter mailed on ____ 
, (a) 0 A reply was received on ____ (with a Certificate of Mailing or Transmission date ____ ), which is after the

expiration of the period for reply (including a total extension of __ month(s)) which expired on ____ 
(b) 0 A proposed reply was received on ____ , but it does not constitute a proper reply under 37 CFR 1.113(a) to the final

rejection. (A proper reply under 37 CFR 1.113 to a final rejection consists only of: 
(1) a timely filed amendment which places the application in condition for allowance;
(2) a timely filed Notice of Appeal (with appeal fee);
(3) a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114 ).

(c) 0 A reply was received on ____ but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to
the non final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box e below).

(d) 0 No reply has been received.
2. "'(:l. Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statut�ry period of three

months from the mailing date of the Notice of Allowance (PTOL-85). 
(a) 0 The issue fee and publication fee, if applicable, was received on..,.....,....,..... __ (with a Certificate of Mailing or Transmission

date---,---""::""'.'' which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set
in the Notice of Allowance (PTOL-85).

(b) 0 The submitted fee of$ ____ is insufficient. A balance of$ ____ is due.
The issue fee required by 37 CFR 1.18 is $ _ _,..,�-· 
The publication fee, if required by 37 CFR 1.18(d) , is$ ___ .

(c) � The issue fee and publication fee, if applicable, has not been recieved.
3. 0 Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of

Allowability (PTO-37).
(a) 0 Proposed corrected drawings were received on .,....,.....--- (with a Certificate of Mailing or Trasmission dated

___ _,, which is after the expiration of the period for reply. 
�· (b) 0 No corrected drawing have been received.
4. 0 The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or

all of the applicants.
5. 0 The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR

1.34(a)) upon the filling of a continuing application.
6. 0 The decision by the Board of Patent Appeals and Interference rendered on ____ and because the period for seeking

court review of the decision has expired and there are no allowed claims.
7. 0 The reason(s) below:

Petitions to revive under 37 CFR 1.137(a) or (b), or request to withdraw the holding of abandonment under 37 CFR 1.181,
should be promptly filed to minimize any negative effects on patent term.

Telephone inquiries should be directed to the Office of Data Management at (571) 272-4200.

Patent Publication Branch
Office of Data Management

FORM PTO-ABN0 (Rev. 08/07) 
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Attachment to Notice of Abandonment 

For questions concerning the notice contact 
Office of Patent Publication 

Image Assistance Center: 888-786-0101. 
Information is also available on the USPTO Internet web site: 
http://www.uspto.gov/web/patents/pubs/abandonnotice.html 

Respond to the Notice of Abandonment by one of the following: 

1. Petition To Withdraw Holding of Abandonment (See MPEP 711.03(c) I and 37
CFR § 1.181) No fee required

Where an applicant contends that the application is not in fact abandoned (e.g., a reply was in fact filed), a 
petition under 37 CFR § 1.181(a) requesting withdrawal of the holding of abandonment is the appropriate 
course of action. Any petition under 3 7 CFR § 1.181 to withdraw the holding of abandonment not filed 
within 2 months of the mail date ofa Notice of Abandonment may be dismissed as untimely under 37 CFR 
§ 1.181 (f). In order for a petition to be granted, the evidence must be sufficient according to· 3 7 CFR §
I .8(b) Certificate of Mailing· 37 CFR § I .  JO "Express Mail" mailing· or MPEP 503 Postcard Receipt as
Prima Facie Evidence. The petition should be addressed as follows:
By mail: Mail Stop: Issue Fee, Commissioner For Patents, P.O. Box 1450, Alexandria, VA 22313-1450
By facsimile: 571-273-8300

2. Petition To Withdraw Holding Of Abandonment Based On Failure To Receive
Office Action (MPEP 711.03(c) II and 37 CFR § 1.181). No fee required

Where an applicant contends that the original Notice of Allowance and Fee(s) Due was never received, if 
adequately supported, the Office may grant the petition and remail the Office action. The showing required 
establishing non-receipt of an Office communication must include a statement from the practitioner stating 

I 

that the Office communication was not received and attesting to the fact that a search of the file jacket and 
docket records indicates that the Office communication was not received. A copy of the docket record 
where the nonreceived Office would have been entered had it been received and docketed must be attached 
to and referenced in practitioner's statement. 
Petition should be addressed to the Technology Center handling the application as follows: 
By mail: Commissioner For Patents, P.O. Box 1450, Alexandria, VA 22313-1450 

By facsimile: 571-273-8300

3. Petition To Revive An Abandoned Application (See MPEP 711.03(c) III)

Where there is no dispute as to whether an application is abandoned (e.g., the applicant's contentions 
merely involve the cause of abandonment) a petition under 37 CFR § 1.137 (a) or (b) (accompanied by the 
appropriate petition fee) is necessary to revive the abandoned application. The text of these rules is 
available on the USPTO Internet Web site. Forms for these petitions, "Petition For Revival Of An 
Application For Patent Abandoned Unavoidably Under 37 CFR § l .137(a)," PTO/SB/61, and "Petition For 
Revival Of An Application For Patent Abandoned Unintentionally Under 37 CFR 1. 137(b)," PTO/SB/64, 
are available in the forms section of the USPTO website: http://www.uspto.gov. 

Petitions under 37 CFR § 1.137 should be addressed to the Office of Petitions as follows: 
By mail: Mail Stop Petition, Commissioner For Patents, P.O. Box 1450, Alexandria, VA 22313-1450 
By facsimile: 571-273-8300 

Note: Abandonment takes place by operation oflaw for failure to reply to an Office action or timely pay 
the issue fee, not by operation of the mailing ofa Notice of Abandonment 

Revised Sept. 2006 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR TTORNEY DOCKET NO. CONFIRMATION NO. 

11/224,354 09/09/2005 

7590 05/29/2008 

Kelvan P. Howard 

David Jones 42US 9529 
EXAMINER 

ZHU,JOHN X 

MDS Sciex (US) a division of 
MDS Pharma Services, Inc. 
1170 Veteran's Blvd., Suite 200 
South San Francisco, CA 94080 

ART UNIT PAPER NUMBER 

2858 

MAIL DATE DELIVERY MODE 

Notice of Abandonment 

This application is abandoned in view of: 

05/29/2008 

1. D The applicant's failure to timely file a proper reply to the Office letter mailed on ____ 

PAPER 

(a) D A reply was received on ____ (with a Certificate of Mailing or Transmission date ____ ), which is after the
expiration of the period for reply (including a total extension month(s)) which expired on ___ _ 

(b) D A proposed reply was received on ___ _. but it does not constitute a proper reply under 37 CFR 1.113(a) to the final
rejection. (A proper reply under 37 CFR 1.113 to a final rejection consists only of: 
(1) a timely filed amendment which places the application in condition for allowance;
(2) a timely filed Notice of Appeal (with appeal fee);
(3) a timely filed Request for Continued Examination (RCE) in compliance with 37 CFR 1.114 ).

(c) D A reply was received on ____ but it does not constitute a proper reply, or a bona fide attempt at a proper reply, to
the non final rejection. See 37 CFR 1.85(a) and 1.111. (See explanation in box e below). 

(d) D No reply has been received.
2. � Applicant's failure to timely pay the required issue fee and publication fee, if applicable, within the statutory period of three

months from the mailing date of the Notice of Allowance (PTOL-85). 
(a) D The issue fee and publication fee, if applicable, was received on ____ (with a Certificate of Mailing or Transmission

date ___ __,, which is after the expiration of the statutory period for payment of the issue fee (and publication fee) set 
in the Notice of Allowance (PTOL-85). 

(b) D The submitted fee of$ ____ is insufficient. A balance of$ ___ is due.
The issue fee required by 37 CFR 1.18 is $ ___ _ 
The publication fee, if required by 37 CFR 1.18(d) , is$. __ _ 

(c) � The issue fee and publication fee, if applicable, has not been recieved.
3. D Applicant's failure to timely file corrected drawings as required by, and within the three-month period set in, the Notice of

Allowability (PTO-37). 
(a) D Proposed corrected drawings were received on ____ (with a Certificate of Mailing or Trasmission dated

___ __,, which is after the expiration of the period for reply. 
(b) D No corrected drawing have been received.

4. D The letter of express abandonment which is signed by the attorney or agent of record, the assignee of the entire interest, or
all of the applicants. 

5. D The letter of express abandonment which is signed by an attorney or agent (acting in a representative capacity under 37 CFR
1.34(a)) upon the filling of a continuing application. 

6. D The decision by the Board of Patent Appeals and Interference rendered on ____ and because the period for seeking
court review of the decision has expired and there are no allowed claims. 

7. D The reason(s) below:

Petitions to revive under 37 CFR 1.137(a) or (b), or request to withdraw the holding of abandonment under 37 CFR 1.181, 
should be promptly filed to minimize any negative effects on patent term. 

Telephone inquiries should be directed to the Office of Data Management at (571) 272-4200. 

Patent Publication Branch 
Office of Data Management 

FORM PTO-ABN0 (Rev. 08/07) 
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Jones et al. 
Serial No. 11/224,354 
Page 3 

sensor 90 signals. Each daughter board � has multiplexing circuitry 70 allowing one or more 

measurement channels to address the sensors 90 for each well in the row. 

Please replace original paragraph (009] with amended paragraph [009] as follows: 

[009] (amended) In one embodiment, the PCBA 30 is a contact printed circuit board assembly

created through the deposition of conductive inks or epoxies to form conductive traces

directly on the insulating substrate of the PCBA. Conductive inks containing silver, gold,

platinum, and/or carbon particles (such as those from companies such as Dupont and

Acheson) are typical of those used for this purpose. Alternate circuit board embodiments

utilize PCB As created through photoengraving ( which utilize a photomask and chemical

etching to remove the insulator from the substrate) or PCB milling (which utilizes a

mechanical milling system to mill away the insulator from the substrate).

Please replace original paragraph [010] with amended paragraph (010] as follows: 
co10:, 

2-f��-. ·Ettt'3t (amended) Within the Impedance Measurement System the top contact PCBA � lies in a T-' .

plane parallel to and immediately below the microtiter plate !!!, while the daughter boards ! 

are perpendicular to the plane of the microtiter plate 10. A horizontal mother board 40 is. 

located below the daughter boards �-
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NOTICE OF ALLOWANCE AND FEE(S) DUE 

7590 

Kelvan P. Howard 

MDS Sciex (US) a division of 
MDS Pharma Services, Inc. 
1170 Veteran's Blvd., Suite 200 
South San Francisco, CA 94080 

01/30/2008 
EXAMINER 

ZHU,JOHN X 

ART UNIT PAPER NUMBER 

2858 

DATE MAILED: 01/30/2008 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

11/224,354 09/09/2005 David Jones 42US 9529 

TITLE OF INVENTION: IMPEDANCE MEASUREMENT SYSTEM WITH INCORPORATED INTERNAL MEASUREMENT DRIFT COMPENSATION 
NETWORKS 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1440 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$300 $0 $1740 

DATE DUE 

04/30/2008 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS !S CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED; SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOT AL FEE(S) DUE shown
above.
B. If the status above is to be removed, check box 5b on Part B
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, checkbox 5a on Part B - Fee(s)
Transmittal an.ct pay the PUBLICATION FEE (if required) and 1/2
the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.· 

Page 1 of3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE. 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONUENCE ADDRESS (Note: Use Block I forany change of address) Note: A certd1cate of ma1hng can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

7590 

Kelvan P. Howard 

MDS Sciex (US) a division of 
MDS Pharma Services, Inc. 
l l 70 Veteran's Blvd., Suite 200
South San Francisco, CA 94080

01/30/2008 

APPLICATION NO. FILING DATE 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Dcpooitor'• name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

11/224,354 09/09/2005 David Jones 42US 9529 
TITLE OF INVENTION: IMPEDANCE MEASUREMENT SYSTEM WITH INCORPORATED INTERNAL MEASUREMENT DRIFT COMPENSATION 
NETWORKS 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1440 

EXAMINER ART UNIT 

ZHU,JOHNX 2858 

I. Change of correspondence address or indication of "Fee Address" (3 7
CFR 1.363).

0 Change of correspondence address ( or Change of Correspondence 
Address fonn PTO/SB/122) attached. 
0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE 

$300 $0 

CLASS-SUBCLASS 

324-649000

2. For printing on the patent front page, list
(I) the names of up to 3 registered patent attorneys
or agents OR, alternatively, 

$1740 

DATE DUE 

04/30/2008 

(2) the name of a single firm (having as a member a 2 ______________ 
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. Jfno name is 3 listed, no name will be printed. --------------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)
PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.1 I. Completion of this fonn is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s} are submitted: 
D Issue Fee 
0 Publication Fee (No small entity discount permitted) 
D Advance Order - # of Copies ________ _ 

5. Change in Entity Status (from status indicated above)
0 a. Applicant claims SMALL ENTITY status. See 3 7 CFR 1.27.

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 
0 Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fee( s ), any deficiency, or credit any 

overpayment, to Deposit Account Number ( enclose an extra copy of this fonn). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _____________________ _ Date __________________ _ 

Typed or printed name--------------------� Registration No. ______________ _ 

This collection of infonnation is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to process) 
an application. Confidentiality is 1:1overned by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed application fonn to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chieflnformation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-PISO. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 

• 
. 

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/20 I 0. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
39



UNITED STATES PA TENT AND TRADEMARK OFFICE 

APPLICATION NO. flLING DATE 

11/224,354 09/09/2005 

7590 

Kelvan P. Howard 
MDS Sciex (US).a division of 
MDS Pharma Services, Inc. 
1170 Veteran's Blvd., Suite 200 
South San Francisco, CA 94080 

01/30/2008 

FIRST NAMED INVENTOR 

David Jones 

UNITED ST ATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Add=.: COMMISSIONER FOR PATENTS 

P.O. Bo, l4S0 
Alc,andria. Virginia 22313-l4S0 
www.u�pt0.gov 

ATTORNEY DOCKET NO. CONflRMA TION NO. 

42US 9529 

EXAMINER 

ZHU,JOHN X 

ART UNIT PAPER NUMBER 

2858 

DATE MAILED: 01/30/2008 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 

(application filed on or after May 29, 2000) 

The Patent Tenn Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be O day(s). 

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

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

j 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-010 I or 
(571)-272-4200. 

·Page 3 of 3
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Notice of Allowability 

Application No. 

11/224,354 
Examiner 

John Zhu 

Applicant(s) 

JONES ET AL. 
Art Unit 

2858 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. C8] This communication is responsive to amendments filed on 7112107 and 11121107.

2. C8] The allowed claim(s) is/are 1-28.

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a) D All b) D Some• c) D None of the:

1. D Certified copies of the priority documents have been received.
2. D Certified copies of the priority documents have been received in Application No. __ _.
3. D Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)). 
• Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. .-..._
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets�) must be.submitted.
(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948)·attached

1) D hereto or 2) D to Paper No./Mail Date __ .
(b) D including changes required by the attached Examiner's Amendment / Comment or in the Office action of

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

6. 0 DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892)
2. D Notice of Draftperson's Patent Drawing Review (PT0-948)

3. D Information Disclosure Statements (PTO/SB/08),
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit
of Biological Material 

• 5. D Notice of Informal Patent Application
6. D Interview Summary (PTO-413),

Paper No./Mail Date __ . 
7. D Examiner's AmendmenVComment

8. D Examiner's Statement of Reasons for Allowance

9.00the
�� 

ANDREW H; HlRS 
SUPERVISORY PATENT EXAMINER 

TECHNOLOGY CENTER 2800 
U.S. Patent and Trademark Office 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20080115 41
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** CONTINUING DATA*************************

** FOREIGN APPLICATIONS*************************

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED**

09/28/2005 

Foreign Priority claimed Oves �No STATE OR 
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Allowance COUNTRY 
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ADDRESS 
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MOS Sciex (US) a division of 
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Impedance measurement system with incorporated internal measurement drift compensation networks 
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Application/Control No. Applicant(s)/Patent Under Reexamination 

Issue Classification 11224354 JONES ET AL. 
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Examiner Art Unit 
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Art Unit: 2858 

RESPONSE TO NOTICE OF NON­
COMPLIANT AMENDMENT MAILED 
ON JULY 23, 2007 

In response to the Official Action of April 04, 2007 and the subsequent Notice of Non­
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Amendments to the Specification begin on page 2. 
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Specification Amendments 

Please replace previously deleted paragraph [005] with amended paragraph [005] as follows: 

[005] (amended) Fig. 2. Impedance Measurement System Component Structure

Illustration of an embodiment of the main components of the Impedance 

Measurement System {ZMS) and their relationships to each other. 

Please replace previously deleted paragraph [006] with amended paragraph [006] as follows: 

(006] (amended) Fig. 3. Impedance Measurement System Circuitry Schematic 

Illustration of an embodiment of the circuitry of the Impedance Measurement 

System {ZMS). 

Please replace previously amended paragraph [007] with newly amended paragraph [007] as 

follows: 

[007] (twice amended) Fig. i !- Thermal Control Scheme

Illustration of an embodiment of the thermal control scheme for the Impedance

Measurement System (ZMS). 

Please replace amended paragraph [008] with newly amended paragraph [008] as follows: 

[008] (twice amended) The overall system structure is displayed in Fig. 1. In one embodiment

of the impedance measurement system shown in Fig�. 2 and 3, each row of sensors on a

microtiter plate 10 is addressed by measurement circuitry 75 (in the form of analog signal

conditioning circuits, multiplexing circuits 70, analog-digital converters, and digital signal

processors) on a single daughter board!- The interconnection of each sensor 90 from a

particular well in a particular row of the microtiter plate 10 to the associated daughter board!

is made through a Top Contact printed circuit board assembly (PCBA) 30, which carries all
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sensor 90 signals. Each daughter board 1 has multiplexing circuitry 70 allowing one or more 

measurement channels to address the sensors 90 for each well in the row. 

Please replace original paragraph [009] with amended paragraph [009] as follows: 

[009] (amended) In one embodiment, the PCBA 30 is a contact printed circuit board assembly

created through the deposition of conductive inks or epoxies to form conductive traces

directly on the insulating substrate of the PCBA. Conductive inks containing silver, gold,

platinum, and/or carbon particles (such as those from companies such as Dupont and

Acheson) are typical of those used for this purpose. Alternate circuit board embodiments

utilize PCB As created through photoengraving ( which utilize a photomask and chemical

etching to remove the insulator from the substrate) or PCB milling ( which utilizes a

mechanical milling system to mill away the insulator from the substrate).

Please replace original paragraph [010] with amended paragraph [010] as follows: 

[013] (amended) Within the Impedance Measurement System the top contact PCBA 30 lies in a

plane parallel to and immediately below the microtiter plate 10, while the daughter boards 1

are perpendicular to the plane of the microtiter plate 10. A horizontal mother board 40 is

located below the daughter boards 1-
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Please replace original paragraph (011] with amended paragraph (011] as follows: 

[011] (amended) A cell plate contact array 50 provides the electrical connection between the top

contact PCBA 30 and the micro titer plate 10 via spring loaded pins (Pogo pins ™) located on

the contact array which interface with contact pads on the under-side of the microtiter cell

plate and the top surface of the PCBA. The contact pads are plated with a conductive metal,

such as gold, silver, nickel, tin, or copper.

Please replace original paragraph [012] with amended paragraph (012] as follows: 

[012] (amended) The top contact board 30, provides the connection between the daughter boards!

and the microtiter plate sensors, as well as acting as a fluid barrier protecting the ZMS

system from cell plate spills. The top contact board 30 is sufficiently thick to provide

structural support against the contact forces generated by the spring contact pins of the cell

plate contact array. In one embodiment, the thickness of the PCBA is in the range of 2mm to

5mm. In another embodiment, the PCBA thickness is in the range of 3mm to 4mm. In yet

another embodiment, the PCBA thickness is around 3 .2mm. Additionally, the PCBA may

contain an electromagnetic compatibility (EMC) screening function and an internal ground

plane.

Please replace original paragraph [013] with amended paragraph [013] as follows: 

[013] (amended) The top contact PCBA 30 contains current sensing resistors for each sensor 90.

The function of these resistors is to convert the current flowing through each sensor 90 into a

voltage for further signal processing. This signal is referred to as the sensor current signal.
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The top contact board 30 is interfaced to the daughter boards 1, via a "five wire" interface 60 

or Kelvin connections, wheFeie the eoetFeets eeFryieg the seesoF ,•oltege eetl the euF:Feet 

signals to reduce measurement errors. 

Please replace original paragraph [014] with amended paragraph [014] as follows: 

[014] (amended) The daughter boards 1, carry the electronic components to drive and process a row

of wells. One daughter board 1, is assigned to each row of the microtiter plate 10. In one

embodiment, the top edge of the daughter boards 1, is equipped with a row of well drivers and

an interlaced set of multiplexing field effect transistors 70 (or FETs, a type of transistor

commonly used for signal switching or amplification, or more generally, the multiplexing

circuitry for this embodiment) for well selection within a row. Positioning the FETs at the

top of the daughter board !_provides for short and uniform connection paths, with

insignificant impedance, to the well electrodes via the top contact 30 and cell plate contact

array 50. Further down the board, a programmable amplifier may be positioned to provide

an adjustable gain for the current (I) channel, ensuring that analog to digital conversion is not

subject to significant bit loss. A digital-to-analog converter may be used to provide DC

offset correction to the current channel to ensure the analog-to-digital converter input is

centered on the common mode range. Additionally, the daughter boards may be equipped

with multiple analog-to-digital converters (including one for the voltage channel and one for

the current channel), digital control circuitry ( e.g., digital signal processors, memory devices,

field programmable gate arrays, and/or electrically programmable logic devices), and voltage

regulation circuitry. In one embodiment, these additional components are arranged below and
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to the side of the analog sections (as displayed by elements 75, 76, 77, and 78 in Fig. 3). 

The impedance data for a microtiter plate row is processed by a digital signal processor 

dedicated to each row and located on the daughter boards 1-

Please replace original paragraph [015] with amended paragraph [015] as follows: 

[015] (amended) The ZMS may also contain deflector boards (element 430 in Figure 4) for

thermal uniformity. The deflector boards ensure that the air flow and local heating

environment for the outer ZMS daughter boards 1 is similar to that for the inner boards. In

one embodiment, the deflector baFds boards 430 have local heat sources added to assist in

the thermal control. In an additional embodiment, the heat source is located behind the

deflectr boards on a separate deflector. The deflector boards 430 also provide physical

support the for the ZMS board stack. The deflector boards 430 have the same connector

arrangement as the daughter boards 1 but have additional mounting brackets which are

screwed to the deflector baFds boards 430 and mother board 40 (and additionally, may be

screwed to the PCBA, or top contact board J!!).

Please replace original paragraph [016] with amended paragraph (016] as follows: 

[016] (amended) The ZMS daughter boards! mate at their lowest edge with the mother board 40.

The mother board 40 accommodates various electrical components and functions, including

the digital signal source 42, excitation low pass filtering, supervisory processing,

ROM/RAM, host data communications, and may control enclosure temperature. The mother

board processes the impedance measurement data {via element 44 of Fig 3.). at a specific
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time and frequency, of all wells of the microtiter plate 10 and communicates the results to the 

system controller. 

Please replace original paragraph [017] with amended paragraph [017] as follows: 

[017] (amended) Electrical performance dictates that the daughter board assembly !_be closely

coupled to the top contact board 30 and that the circuitry be kept as tightly arranged as

possible. The top contact board 30 must be maintained in an accurate physical relationship

with the contact array 50 and is the reference point for the board assembly. The top contact

board 30 and the top contact array 50 are aligned by means of locating features to positioning

bars on the top plate.

Please replace original paragraph [018] with amended paragraph [018] as follows: 

[018] (amended) The top contact board 30 supported peripherally by a top plate. A combined fluid

seal and electromagnetic compatibility gasket is used between the board and plate. In one

embodiment, the full board stack is suspended from the PCBA board 30 via the deflector

boards 430 which provide a mechanical connection between the top contact board 30 and the

mother board 40, eliminating the need for any mechanical supports from the base or side of

the ZMS structure and eliminating the differential thermal expansion problems with board to

board connections. The main ZMS chassis is created by a "U" shaped folded outer shell

surrounding the thermal control heat exchanger extrusions and providing baffles 450 that

control both the internal and external air flow 440. The top plate, front and rear covers are
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made of sheet steel in one embodiment. In additional embodiments, these structures can be 

made from any combination of case, sheet milled steel, aluminum, or stainless steel. 
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Claim amendments 

Claim 1.(currently amended) An impedance measurement system for measuring the 

complex impedance of each well of a microtiter plate, the microtiter plate wells being formed in 

an array of rows and columns, the microtiter plate having a topside and an underside, the 

microtiter plate comprising sensors in the well bottoms and contact pads on the underside of the 

microtiter plate, the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board,

each top contact board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular row and the daughter board associated 

with the row, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board.i, 
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( 4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

( 6) a means for system impedance drift compensation comprising at least three resistor­

capacitor networks. 

Claim 2. ( original) The impedance measurement system of claim 1, wherein the microtiter plate 

has 96 wells arranged in an array of 8 rows and 12 columns. 

Claim 3. ( original) The impedance measurement system of claim 1, wherein the at least one top 

contact board is a contact printed circuit board assembly. 

Claim 4. (original) The impedance measurement system of claim 1, wherein the at least one 

printed top contact board has a thickness above 3mm and less than 4mm. 

Claim 5. ( currently amended) The impedance measurement system of claim 1, wherein the at 

least one printed circuit board assembly interfaces with the at least one daughter board via a S 

five wire. 

Claim 6. ( original) The impedance measurement system of claim 1, wherein the means for 

thermal control comprises deflector boards and at least one heat source. 
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Claim 7. (original) The impedance measurement system of claim 1 wherein the means for 

thermal control is able to control the system temperature to within± 1.5 °C. 

Claim 8. ( original) The impedance measurement system of claim 1 wherein the means for 

thermal control is able to control the system temperature to within± 1.0 °C. 

Claim 9. (original) The impedance measurement system of claim 1, wherein the means for 

system impedance drift compensation comprises four resistor-capacitor networks. 

Claim 10. (original) The impedance measurement system of claim 9, wherein the three 

resistor-capacitor networks comprise a reference network with impedance values equivalent to a 

microtiter well sensor with cells, an R-C network with impedance characteristics above the 

reference network, and an R-C network with impedance characteristics below the reference 

network. 

Claim 11. ( original) The impedance measurement system of claim 1 additionally comprising an 

external interface means for data access and system control. 

Claim 12. (original) The impedance measurement system of claim 11, wherein the external 

interface means is an instrument control computer. 
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Claim 13. ( original) The impedance measurement system of claim 11, wherein the external 

interface means is an external storage device. 

Claim 14. ( original) The impedance measurement system of claim 11, wherein the external 

interface means interfaces with the impedance measurement system via a USB serial cable. 

Claim 15. ( currently amended) An impedance measurement system for measuring the 

complex impedance of each well of a microtiter plate, the microtiter plate wells being formed in 

an array of rows and columns, the microtiter plate having a topside and an underside, the 

microtiter plate comprising contact pads on the underside of the microtiter plate, the impedance 

measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board assembly,

each top contact board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular column and the daughter board associated 

with the column, 
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the at least one top contact board lying in a pl"ane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter boardi 

(4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

( 6) a means for system impedance measurement drift compensation comprising at least

three resistor-capacitor networks. 

Claim 16. (original) The impedance measurement system of claim 15, wherein the microtiter 

plate has 96 wells arranged in an array of 8 rows and 12 columns. 
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Claim 17. (original) The impedance measurement system of claim 15, wherein the at least one 

top contact board assembly is a contact printed circuit board assembly. 

Claim 18. (original) The impedance measurement system of claim 15, wherein the at least one 

printed circuit board assembly has a thickness above 3mm and less than 4mm. 

Claim 19. (currently amended) The impedance measurement system of claim 15, wherein the 

at least one printed circuit board assembly interfaces with the at least one daughter board via a S 

five wire. 

Claim 20. ( original) The impedance measurement system of claim 15, wherein the means for 

thermal control comprises deflector boards and at least one heat source. 

Claim 21. (original) The impedance measurement system of claim 15 wherein the means for 

thermal control is able to control the system temperature to within± 1.5 °C. 

Claim 22. (original) The impedance measurement system of claim 15 wherein the means for 

thermal control is able to control the system temperature to within± 1.0 °C. 

Claim 23. (original) The impedance measurement system of claim 15, wherein the means for 

system impedance measurement drift compensation comprises three resistor-capacitor networks. 
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Claim 24. (original) The impedance measurement system of claim 23, wherein the three 

resistor-capacitor networks comprise (1) a reference R-C network with impedance values 

equivalent to a microtiter well with cells, (2) an R-C network with impedance characteristics 

above the impedance values of the reference R-C network, and (3) an R-C network with 

impedance characteristics below the impedance values of the reference R-C network. 

Claim 25. ( original) The impedance measurement system of claim 15 additionally comprising 

an external interface means for data access and system control. 

Claim 26. (original) The impedance measurement system of claim 25, wherein the external 

interface means is an instrument control computer. 

Claim 27. (original) The impedance measurement system of claim 25, wherein the external 

interface means is an external storage device. 

Claim 28. (original) The impedance measurement system of claim 25, wherein the external 

interface means interfaces with the impedance measurement system via a USB serial cable. 
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Remarks 

The original drawings were objected to under 37 CFR l.83(a). New drawings Figures 2 and 3 

have been added to show every feature of the invention specified in the claims. Each drawing 

sheet submitted has been labeled in the top margin as either "Replacement sheet" or "'New sheet" 

pursuant to 37 CFR l.12l(d). Because the Examiner felt Fig. 1 was unclear, applicant has left 

Fig. I as a general overview of the device structure and added Figures 2 and 3 to display the 

different parts of the invention. 

Paragraphs [005]-[018] have been amended to add drawing descriptions and element numbers 

for newly added drawings Figures 2 and 3. Applicant respectfully asserts that no new matter has 

been added with these amendments. 

Claims 1 and 15 were objected to due to informalities. Claims 1 and 15 have been amended to 

correct these informalities. A semicolon has been added after limitation (3) to indicate a break. 

Claims 5 and 19 were objected to due to informalities. Claims 5 and 19 have been amended to 

correct these informalities. Applicant has replaced "5 wire" with "five wire" to be consistent 

with the definition provided in the specification. 

Applicant asserts that the amendments have not introduced new matter. 

Conclusion: 

In view of the amendments and remarks set out above, it is submitted that this application 

is now ready for allowance. Applicant respectfully requests reconsideration of the claimed 

matter. 

If Examiner Zhu should believe that prosecution of this application can be expedited by 

discussion of any issue, the Examiner is invited to contact the undersigned at any of the numbers 

set out below. 
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MDS Analytical Technologies 
1311 Orleans Drive 
Sunnyvale, CA 94089-1136 
v:408.548.6131 
f:408.546.6088 

elvan Patrick Howard, Ph.D. 
Reg. No. 48,999 
Direct Tel.: 408.548.6131 
Kelvan.howard@moldev.com 
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Application No. Applicant(s) 

11 I �'J.L/- 35f 
Examiner I Art Unit 

Notice of Non-Compliant 
Amendment (37 CFR 1. 121) 

�!?SP 
-- The MAILING DA TE of this cf.mT.unication appears on the cover sheet with the correspondence address --

The amendment document filed on f/ /J.J Ps to"nsidered non-compliant because it has failed to meet the requirements of 
37 CFR 1.121 or 1.4. In order for the amendment document to be compliant, correction of the following item(s) is required.
THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT:

0 1. Amendments to the specification: 
0 A. Amended paragraph(s) do not include markings.
0 B. New paragraph(s) should not be underlined.
0 C. Other __ .

0 2. Abstract: 
0 A. Not presented on a separate sheet. 37 CFR 1.72.
0 B. Other __ .

0 3. Amendments to the drawings: 
O A. The drawings are not properly identified in the top margin as "Replacement Sheet," "New Sheet," or

"Annotated Sheet" as required by 37 CFR 1.121 ( d). 
O B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings

showing amended figures, without markings, in compliance with 37 CFR 1.84 are required. 
0 C. Other __ .

':· �ndments to the claims: 
� A. A complete listing of all of the claims is not present. 

0 B. The listing of claims does not include the text of all pending claims (including withdrawn claims) 
�C. Each claim has not been provided with the proper status identifier, and as such, the individual status

.,,,,,,,..- of each claim cannot be identified. Note: the status of every claim must be indicated after its claim
number by using one of the following status identifiers: (Original), (Currently amended), (Canceled),
(Previously presented), (New). (Not entered), {Withdrawn) and (Withdrawn-currently amended). 

0 D. The claims of this amendment paper have not been presented in ascending numerical order.
0 E. Other: __ .

0 5. Other (e.g., the amendment is unsigned or not signed in accordance with 37 CFR 1.4):

For further explanation of the amendment format required by 37 CFR 1.121, see MPEP § 714.

TIME PERIODS FOR FILING A REPLY TO THIS NOTICE:

1. Applicant is given no new time period if the non-compliant amendment is an after-final amendment, an amendment
filed after allowance, or a drawing submission (only). If applicant wishes to resubmit the non-compliant after-final 
amendment with corrections, the entire corrected amendment must be resubmitted.

2. Applicant is given one month, or thirty (30) days, whichever is longer, from the mail date of this notice to supply the 
correction, if the non-compliant amendment is one of the following: a preliminary amendment, a non-final amendment
(including a submission for a request for continued examination (RCE) under 37 CFR 1.114), a supplemental 
amendment filed within a suspension period under 37 CFR 1.103(a) or (c), and an amendment filed in response to a 
Quayle action. If any of above boxes 1. to 4. are checked, the correction required is only the corrected section of the
non-compliant amendment in compliance with 37 CFR 1.121. 

Extensions of time are available under 37 CFR 1.136(a) only if the non-compliant amend.ment is a non-final
amendment or an amendment filed in response to a Quayle action. 

Failure to timely respond to this notice will result in: 
Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment
filed in response to a Quayle action; or 
Non-entry of the amendment if the non-compliant amendment is a preliminary amendment or supplemental
amendm�t
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U.S. Patent and Trademark Office 
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Part of Paper No. 

73



REVISED AMENDMENT PRACTICE: 37 CFR 1.121 CHANGED 
COMPLIANCE IS MANDATORY - Effective Date: July 3ff, 2003 

All amendments filed on or after the effective date noted above must comply with revised 37 CFR 1.12 l. See Final 
Rule: Changes To Implement Electronic Maintenance of Official Patent Application Records (68 Fed. Reg.

386 l l (June 30, 2003), posted on the Office's website at: http://\V\VW.uspto.gov/web/patentsiifw/ 
with related information. The amendment practice set forth in revised 37 CFR l.121, and described below, replaces 
the voluntary revised amendment format available to applicants since February 2003. NOTE: STRICT 
COMPLIANCE WITH THE REVISED 37 CFR 1.121 IS REQUIRED AS OF THE EFFECTIVE DATE (Jul); 
30, 2003). The Office will noti.(y applicants of amendments that are not accepted because they do not comply with 
revised 37 CFR i.121 via a Notice ofNon-Compliant Amendment See MPEP 714.03 (Rev. l, Feb .. 2003). The non­
compliant section(s) will have to be corrected and the entire corrected section(s) resubmitted within a set period.. . 

Bold underlined italic font has been used below to highlight the maior differences between the revised 37 CFR 
1.121 and the voluntarv revised amendment format that applicants could use since Februarv, 2003. 
Note: The amendment practice for r�issues and reexamination 11rocecdings, except for drawings, has not changed, 

REVISED AMENDMENT PRACTICE 

I. Begin each section of an amendment document on a separate sheet:
Each section of an-amendment document .(e.g., Specification Amendments, Claim Amendments, Drawing 
Amendments, and Remarks) must beginon a separate sheet. Starting each separate section on a new page will 
facilitate the process of separately indexing and scanning each section of an amendment document for placement in an. 
image file wrapper. 

II. Two versions of amended part(s) no longer required:
37 CFR 1.121 has been revised to no longer require two versions (a clean version and a· marked up version) of 
each replacement paragraph or section, or. amended claim. Note, however, the requirements for a clean 
version and a marked up version for: substitute specifications under 37 CFR 1.125 have been retained. 

A) Amendments to the claims: . . 
Each amendment document that includes a change to an existing claim, cancellation of a claim or submission of a i1ew 
claim, must include a complete listing of all claims in .the application. After each claim number in the listing, the 
status must be indicated in a parenthetical expression, and the text of each pending claim (with markings to show· 
current changes) must be presented. The claims in the listing will replace all prior claims in the application. 

• (1) The current status of all of the claims in the application, including any previously canceled, not entered or
withdrawn claims, must be given in a parenthetical expression following the claim number using only one of 
the following seven status identifiers: ·(original), (currently amended), (canceled), (withdrawn),.(new); • 
{vreviouslv presented) and (not entered). The text of all pending claims, including withdrawn claim:'>, mtist 
be submitted each time any claim is amended. Canceled a11d not entered claims must be indicated by only 
the claim number and status, without presenting the text of the claims. . 

(2) The text of all claims being currently amended must be presented in the claim listing with markings to indicate
the changes that have been made relative to the immediate prior version. The changes in any amended claim

. must be shown by underlining (for added matter) or.strikethrough (for deleted matter) with 2 exceptions: ( l )
for deletion offi.ve characters or fewer, double brackets map be used (e.g., [leroorffl; and (2> if
strikethrough cannot be easily perceived {e.g .• deletion of the 11umber "4" or certau1 punctuation marks},
double brackets must be used (e.g., {[4/D. As an alternative to using double brackets, however, extra
portions of text may be included before and after text being deleted, all i,i strikethrough, followed bv
including and 1mderliuingtlie extra text with the desired change (e.g., m1meer 4 es number /4 as). An
accompanying clean version is ·not required and should not be presented. Only claims of the status "currently
amended," and "withdrawn" that are being amended, may include markings.

(3) The text of pending claims not being currently amended, i11cludi1tg withdrawn claims, must be presented in
the claim listing in clean version, i.e., without any markings. Any claim text presented in clean versiori will
constitute an assertion th.at it has not been changed relative. to the immediate prior version except to omit
markings that may have been present in the immediate prior version of the claims.
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( 4) A claim being canceled must be listed in the claim listing with the status identifier" canceled'>the text of the
claim must not be presented. Providing an instruction lo cancel is optional.

(5) Any claims added by amendment must be presented in the claim listing with the status identifier "(new)"; the
text of the clain1 must not be underlined.

(6) All of the claims in the cla1111 listing must be presented in ascending numerical order. Consecutive canceled,
or not entered, claims may be aggregated into one statement (e.g., Clairi1s l - 5 (canceled)).

Example of listing of claims (use of the word "claim" before the claim number is optional): 

Claims l-5 (canceled) 

Claim 6 (previously presented): A bucket with a handle. 

Claim 7 (withdrawn): A handle comprising an elongated wire. 

Claim 8 (withdrawn): The handle of claim 7 further comprising a plastic grip. 

Claim 9 (currently amended): A bucket with a� blue handle. 

Claim 10 (original): The bucket of claim 9 wherein the handle is made of wood .
Claim 11 (canceled) 

Claim 12 (not entered) 

Claim 13 (new): A bucket "\-Vith plastic sides and bottom. 

B) Amendments to the specification:
Amendments to the specification, including the abstract, must be made by presenting a replacement paragraph or 
section or abstract marked up to show changes· made relative to the immediate prior version. An accompanying clean 
version is not required and should not be presented. Newly added paragraphs or sections, including a new abstract 
(instead of a replacement abstract), must not be underlined. A replacement or new abstract must be submitted on a 
separate sheet, 37 CFR 1. 72. If a substitute specification is being submitted to incorporate extensive amendments, 
both a clean version (which will be entered) and a marked up version must be submitted as per 37 CFR l .125. 

The changes u.1 any replacement paragraph. or-section, or substitute specification must be shown by underlining {for
added matter) or strikethrough (for deleted matter) with 2 exceptions: ( l )  for deletion o((i.ve c/wract,ers or fewer, 
double brackets mav be used (e.g., ljeroorfl); and (2) i(strikLrthro·ugh cannot be easilv. perceived (e.g., deletion o( 
the"ifun,ber "4" or certain purictuation marks), double brackets must be used (e.g., f/4W. As an alternative to 
using double brackets, however, extra portions of text. mav be included before and after text being deleted, all in 

' striketltrouglt, followed hr i11cludi11g and underlining tlte ext.ra text with tlte desired change (e.g., rwmeer 4 as
number 14 asJ 

• 

C) Amendments to drawing figures:
Drawing changes must"be made by presenting replacement figures which incorporate the desired changes and which 
comply with 37 CFR 1.84. An explanation of the changes made must be presented either in the drawing amendments, 
or remarks, section of the amendment, and mmrbe accompanied hp a marked-up copv o(one or more of tlze (i.gures 
being amended, with amwtatio11s. Any replacement drawing sheet must be identi(ied in the top margin as 
"Replacement Sheet" and include all of the figures appearing 011 the immediate prior version of the sheet, even 
though only one figure may be amended. Anv marked-up (a1111otated) copy showing changes must be labeled 
"Annotated Marked-up Drawings" and accompany the replacement sheet i1t the ame1tdme11t.(e.g.

1 
as an appendix). 

The figure or figure number of the amended drawing(s) must not be labeled as "amended." If the cha11ges to the 
drawing figure(s) are nqt accepted by the examiner, applicant will be notified of any required corrective actior\ in the 
next Office action. No further drawing submission will be required, unless applicant is notified. 

Questions regarding the submission of amendments pursuant to the revised practice set forth in this flyer should be 
directed to: Elizabeth Dougherty or Gena Jones, Legal Advisors, or Joe Narcavage, Senior Speciaf Projects Examiner, 
Office of Patent Legal _Administration, by e-mail to patcntpracticc@uspto.gov or by phone at (703) 305-1616. . . . -
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I hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
First class mail in an envelope addressed to: 

Commissioner for Patents, 
P.O. Box 1450 
Alexandria, Va 22313-1450, on ()7 j I I> / 0 7 

PATENT By ;#I 
Docket No. 0042US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Jones et al. 

Serial No.: 11/224,354 

Filed: September 09, 2005 

For: Impedance Measurement System with 

Incorporated Internal Measurement Drift 
Compensation Networks 

Assistant Commissioner for Patents 
Alexandria, Virginia 22313-1450 

Examiner Zhu: 

Examiner: John Zhu 

Art Unit: 2858 

RESPONSE TO OFFICE 
COMMUNICATION MAILED 
April 04, 2007 

In response to the Official Action of April 04, 2007, applicant requests reconsideration of 

the above-identified application in view of the following elections, amendments, and remarks. 

Amendments to the Specification begin on page 2. 

Amendments to the claims begin on page 8 of this paper. 

Remarks begin on page 11 of this paper. 
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Specification Amendments 

Please replace previously deleted paragraph [005] with amended paragraph [005] as follows: 

[005] (amended) Fig. 2. Impedance Measurement System Component Structure

Illustration of an embodiment of the main components of the Impedance 

Measurement System (ZMS) and their relationships to each other. 

Please replace previously deleted paragraph [006] with amended paragraph [006] as follows: 

[006] (amended) Fig. 3. Impedance Measurement System Circuitry Schematic

Illustration of an embodiment of the circuitry of the Impedance Measurement 

System (ZMS}. 

Please replace previously amended paragraph [007] with newly amended paragraph [007] as 

follows: 

(007) (twice amended) Fig. i �- Thermal Control Scheme

Illustration of an embodiment of the thermal control scheme for the Impedance

Measurement System (ZMS). 

Please replace amended paragraph (008) with newly amended paragraph [008] as follows: 

[008) (twice amended) The overall system structure is displayed in Fig. 1. In one embodiment 

of the impedance measurement system shown in Fig§.. 2 and 3, each row of sensors on a 

microtiter plate 10 is addressed by measurement circuitry 75 (in the form of analog signal 

conditioning circuits, multiplexing circuits 70, analog-digital converters, and digital signal 

processors) on a single daughter board�- The interconnection of each sensor 90 from a 

particular well in a particular row of the microtiter plate 10 to the associated daughter board� 

is made through a Top Contact printed circuit board assembly (PCBA) 30, which carries all 
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sensor 90 signals. Each daughter board 1 has multiplexing circuitry 70 allowing one or more 

measurement channels to address the sensors 90 for each well in the row. 

Please replace original paragraph [009] with amended paragraph [009] as follows: 

[009] (amended) In one embodiment, the PCBA 30 is a contact printed circuit board assembly

created through the deposition of conductive inks or epoxies to form conductive traces

directly on the insulating substrate of the PCBA. Conductive inks containing silver, gold,

platinum, and/or carbon particles (such as those from companies such as Dupont and

Acheson) are typical of those used for this purpose. Alternate circuit board embodiments

utilize PCBAs created through photoengraving (which utilize a photomask and chemical

etching to remove the insulator from the substrate) or PCB milling (which utilizes a

mechanical milling system to mill away the insulator from the substrate).

Please replace original paragraph [010] with amended paragraph [010] as follows: 

[013] (amended) Within the Impedance Measurement System the top contact PCBA 30 lies in a

plane parallel to and immediately below the microtiter plate 10, while the daughter boards 1

are perpendicular to the plane of the microtiter plate 10. A horizontal mother board 40 is

located below the daughter boards 1-

79



Jones et al. 
Serial No. 11/224,354 
Page 4 

Please replace original paragraph [011] with amended paragraph [011] as follows: 

[011] (amended) A cell plate contact array 50 provides the electrical connection between the top

contact PCBA 30 and the microtiter plate 10 via spring loaded pins (Pogo pins ™) located on

the contact array which interface with contact pads on the under-side of the microtiter cell

plate and the top surface of the PCBA. The contact pads are plated with a conductive metal,

such as gold, silver, nickel, tin, or copper.

Please replace original paragraph [012] with amended paragraph [012] as follows: 

[012] (amended) The top contact board 30, provides the connection between the daughter boards�

and the microtiter plate sensors, as well as acting as a fluid barrier protecting the ZMS

system from cell plate spills. The top contact board 30 is sufficiently thick to provide

structural support against the contact forces generated by the spring contact pins of the cell

plate contact array. In one embodiment, the thickness of the PCBA is in the range of 2mm to

5mm. In another embodiment, the PCBA thickness is in the range of 3mm to 4mm. In yet

another embodiment, the PCBA thickness is around 3 .2mm. Additionally, the PCBA may

contain an electromagnetic compatibility (EMC) screening function and an internal ground

plane.

Please replace original paragraph [013] with amended paragraph [013] as follows: 

[013] (amended) The top contact PCBA 30 contains current sensing resistors for each sensor 90.

The function of these resistors is to convert the current flowing through each sensor 90 into a

voltage for further signal processing. This signal is referred to as the sensor current signal.
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The top contact board 30 is interfaced to the daughter boards 1 via a "five wire" interface 60 

or Kelvin connections, wheFein the eootFaets eBFf'YiBg the sensaF ,•oltage and the euFFent 

signals to reduce measurement errors. 

Please replace original paragraph [014] with amended paragraph [014] as follows: 

[014] (amended) The daughter boards 1 carry the electronic components to drive and process a row

of wells. One daughter board 1 is assigned to each row of the microtiter plate 10. In one

embodiment, the top edge of the daughter boards 1 is equipped with a row of well drivers and

an interlaced set of multiplexing field effect transistors 70 ( or FETs, a type of transistor

commonly used for signal switching or amplification, or more generally, the multiplexing

circuitry for this embodiment) for well selection within a row. Positioning the FETs at the

top of the daughter board i_provides for short and uniform connection paths, with

insignificant impedance, to the well electrodes via the top contact 30 and cell plate contact

array 50. Further down the board, a programmable amplifier may be positioned to provide

an adjustable gain for the current (I) channel, ensuring that analog to digital conversion is not

subject to significant bit loss. A digital-to-analog converter may be used to provide DC

offset correction to the current channel to ensure the analog-to-digital converter input is

centered on the common mode range. Additionally, the daughter boards may be equipped

with multiple analog-to-digital converters (including one for the voltage channel and one for

the current channel), digital control circuitry ( e.g., digital signal processors, memory devices,

field programmable gate arrays, and/or electrically programmable logic devices), and voltage

regulation circuitry. In one embodiment, these additional components are arranged below and
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to the side of the analog sections (as displayed by elements 75, 76, 77, and 78 in Fig. 3). 

The impedance data for a microtiter plate row is processed by a digital signal processor 

dedicated to each row and located on the daughter boards !-

Please replace original paragraph [015] with amended paragraph [015] as follows: 

[015] (amended) The ZMS may also contain deflector boards (element 430 in Figure 4) for

thermal uniformity. The deflector boards ensure that the air flow and local heating

environment for the outer ZMS daughter boards ! is similar to that for the inner boards. In

one embodiment, the deflector lmffls boards 430 have local heat sources added to assist in

the thermal control. In an additional embodiment, the heat source is located behind the

deflectr boards on a separate deflector. The deflector boards 430 also provide physical

support the for the ZMS board stack. The deflector boards 430 have the same connector

arrangement as the daughter boards ! but have additional mounting brackets which are

screwed to the deflector lmffls boards 430 and mother board 40 (and additionally, may be

screwed to the PCBA, or top contact board �-

Please replace original paragraph [016] with amended paragraph [016] as follows: 

[016] (amended) The ZMS daughter boards� mate at their lowest edge with the mother board 40.

The mother board 40 accommodates various electrical components and functions, including

the digital signal source 42, excitation low pass filtering, supervisory processing,

ROM/RAM, host data communications, and may control enclosure temperature. The mother

board processes the impedance measurement data (via element 44 of Fig 3.). at a specific
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time and frequency, of all wells of the micro titer plate 10 and communicates the results to the 

system controller. 

Please replace original paragraph [O 17] with amended paragraph [O 17] as follows: 

[017] (amended) Electrical performance dictates that the daughter board assembly !_be closely

coupled to the top contact board 30 and that the circuitry be kept as tightly arranged as

possible. The top contact board 30 must be maintained in an accurate physical relationship

with the contact array 50 and is the reference point for the board assembly. The top contact

board 30 and the top contact array 50 are aligned by means of locating features to positioning

bars on the top plate.

Please replace original paragraph [018] with amended paragraph [018] as follows: 

[018] (amended) The top contact board 30 supported peripherally by a top plate. A combined fluid

seal and electromagnetic compatibility gasket is used between the board and plate. In one

embodiment, the full board stack is suspended from the PCBA board 30 via the deflector

boards 430 which provide a mechanical connection between the top contact board 30 and the

mother board 40, eliminating the need for any mechanical supports from the base or side of

the ZMS structure and eliminating the differential thermal expansion problems with board to

board connections. The main ZMS chassis is created by a "U" shaped folded outer shell

surrounding the thermal control heat exchanger extrusions and providing baffles 450 that

control both the internal and external air flow 440. The top plate, front and rear covers are
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made of sheet steel in one embodiment. In additional embodiments, these structures can be 

made from any combination of case, sheet milled steel, aluminum, or stainless steel. 

Claim amendments 

Please amend claim 1 as follows: 

Claim 1.( twice amended) An impedance measurement system for measuring the complex 

impedance of each well of a microtiter plate, the microtiter plate wells being formed in an array 

of rows and columns, the microtiter plate having a topside and an underside, the microtiter plate 

comprising sensors in the well bottoms and contact pads on the underside of the microtiter plate, 

the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board,

each top contact board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular row and the daughter board associated 

with the row, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,
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the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board.i. 

( 4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

(6) a means for system impedance drift compensation comprising at least three resistor­

capacitor networks. 

Please amend claim 15 as follows: 

15. (amended) An impedance measurement system for measuring the complex impedance of

each well of a microtiter plate, the microtiter plate wells being formed in an array of rows and 

columns, the microtiter plate having a topside and an underside, the microtiter plate comprising 

contact pads on the underside of the microtiter plate, the impedance measurement system 

comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 
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(2) at least one top contact board assembly,

each top contact board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular column and the daughter board associated 

with the column, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board,i 

( 4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

( 6) a means for system impedance measurement drift compensation comprising at least

three resistor-capacitor networks. 
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Please amend claim 5 as follows: 

5. ( amended) The impedance measurement system of claim 1, wherein the at least one printed

circuit board assembly interfaces with the at least one daughter board via a S five wire. 

Please amend claim 19 as follows: 

19. ( amended) The impedance measurement system of claim 15, wherein the at least one printed

circuit board assembly interfaces with the at least one daughter board via a S five wire. 

Remarks 

The original drawings were objected to under 37 CFR l .83(a). New drawings Figures 2 and 3 

have been added to show every feature of the invention specified in the claims. Each drawing 

sheet submitted has been labeled in the top margin as either "Replacement sheet" or "New sheet" 

pursuant to 37 CFR l.12 l (d). Because the Examiner felt Fig. 1 was unclear, applicant has left 

Fig. I as a general overview of the device structure and added Figures 2 and 3 to display the 

different parts of the invention. 

Paragraphs (005]-[018] have been amended to add drawing descriptions and element numbers 

for newly added drawings Figures 2 and 3. Applicant respectfully asserts that no new matter has 

been added with these amendments. 

Claims 1 and 15 were objected to due to informalities. Claims 1 and 15 have been amended to 

correct these informalities. A semicolon has been added after limitation (3) to indicate a break. 
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Claims 5 and 19 were objected to due to informalities. Claims 5 and 19 have been amended to 

correct these informalities. Applicant has replaced "5 wire" with "five wire" to be consistent 

with the definition provided in the specification. 

Applicant asserts that the amendments have not introduced new matter. 

Conclusion: 

In view of the amendments and remarks set out above, it is submitted that this application 

is now ready for allowance. Applicant respectfully requests reconsideration of the claimed 

matter. 

If Examiner Zhu should believe that prosecution of this application can be expedited by 

discussion of any issue, the Examiner is invited to contact the undersigned at any of the numbers 

set out below. 

MDS Analytical Technologies 
1311 Orleans Drive 
Sunnyvale, CA 94089-1136 
v:408.548.6131 
f:408.546.6088 

submitted, 

Ke an Patrick Howard, Ph.D. 
Reg. No. 48,999 
Direct Tel.: 408.548.6131 
Kelvan.howard@moldev.com 
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Application/Control Number: 11/224,354 

Art Unit: 2858 

EX PARTE QUAYLE 

1. Response to communications filed on 1/16/2007.

Drawings 

Page 2 

2. The drawings are objected to under 37 CFR 1.83(a). The drawings must show

every feature of the invention specified in the claims. Therefore, elements such as a 

sensor, signal generation and signal processing circuitry, three resistor capacitor 

networks, etc. must be shown or the feature(s) canceled from the claim(s). No new 

matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 

reply to the Office action to avoid abandonment of the application. Any amended 

replacement drawing sheet should include all of the figures appea�ing on the immediate 

prior version of the sheet, even if only one figure is being amended. The figure or figure 

number of an amended drawing should not be labeled as "amended." If a drawing figure 

is to be canceled, the appropriate figure must be removed from the replacement sheet, 

and where necessary, the remaining figures must �e renumbered and appropriate 

changes made to the brief description of the several views of the drawings for 

consistency. Additional replacement sheets may be necessary to· show the renumbering 

of the remaining figures. Each drawing sheet submitted after the filing date of an 

application must be labeled in the top margin as either "Replacement Sheet" or "New 

Sheet" pursuant to 37 CFR 1.121 ( d). If the changes are not accepted by the examiner, 
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the applicant will be notified and informed of any required corrective action in the next 

Office action. The objection to the drawings will not be held in abeyance. 

3. New corrected drawings in compliance with 37 CFR 1.121 (d) are required in this

application because Fig. 1 is unclear because different parts of the invention are not 

labeled. Applicant is advised to employ the services of a competent patent draftsperson 

outside the Office, as the U.S. Patent and Trademark Office no longer prepares new 

drawings. The corrected drawings are required in reply to the Office action to avoid 

abandonment of the application. The requirement for qorrected drawings will not be held 

in abeyance. 

INFORMATION ON HOW TO EFFECT DRAWING CHANGES 

Replacement Drawing Sheets 

Drawing changes must be made by presenting replacement sheets which incorporate 
the desired changes and which comply with 37 CFR 1.84. An explanation of the 
changes made must be presented either in the drawing amendments section, or 
remarks, section of the amendment paper. Each drawing sheet submitted after the -
filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). A replacement sheet must include 
all of the figures appearing on the immediate prior version of the sheet, even if only one 
figure is being amended. The figure or figure number of the amended drawing(s) must 
not be labeled as "amended." If the changes to the drawing figure(s) are not accepted 
by the examiner, applicant will be notified of any required corrective action in the next 
Office action. No further drawing submission will be required, unless applicant is 
notified. 

Identifying indicia, if provided, should include the title of the invention, inventor's name, 
and application number, or docket number (if any) if an application number has not 
been assigned to the application. If this information is provided, it must be placed on the 
front of each sheet and within the top margin. 

Annotated Drawing Sheets 
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A marked-up copy of any amended drawing figure, including annotations indicating the 
changes made, may be submitted or required by the examiner. The annotated drawing 
sheet(s) must be clearly labeled as "Annotated Sheet" and must be presented in the 
amendment or remarks section that explains the change(s) to the drawings. 

Timing of Corrections 

Applicant is required to submit acceptable corrected drawings within the time period set 
in the Office action. See 37 CFR 1.85(a). Failure to take corrective action within the set 
period will result in ABANDONMENT of the application. 

If corrected drawings are required in a Notice of Allowability (PTOL-37), the new 
drawings MUST be filed within the THREE MONTH shortened statutory period set for 
reply in the "Notice of Allowability." Extensions of time may NOT be obtained under the 
provisions of 37 CFR 1.136 for filing the corrected drawings after the mailing of a Notice 
of Allowability. 

Claim Objections 

4. Claims 1 and 15 are objected to because of the following informalities:

semicolon needed after limitation (3) to indicate break. 

Appropriate correction is required. 

5. Claims 5 and 19 are objected to because of the following informalities: "5 wire"

should be replaced by "five wire" to be consistent with the definition provided in the 

specification. 

Appropriate correction is required. 

Allowable Subject Matter 

6. Claims 1-28 are objected to for formal matters but would be allowable if complied

with all formal matters. 
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7. As allowable subject matter has been indicated, applicant's reply must either

comply with all formal requirements or specifically traverse each requirement not 

complied with. See 37 CFR 1.111(b) and MPEP § 707.07(a). 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Claims 1 and 15 would be allowable over the art of record because the prior art 

does not teach or render obvious the entire combination including specifically an 

impedance measurement system for measuring the complex impedance of each well of 

a microtiter plate, the microtiter plate wells being formed in an array of rows and 

columns, the microtiter plate having a topside and an underside, the microtiter plate 

comprising sensors in the well bottoms and contact pads on the underside of the 

microtiter plate, the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing

circuitry, each daughter board being associated with a particular row of wells on the 

microtiter plate, the at !east one daughter board lying in a plane perpendicular to the 

plane of the microtiter plate; 

(2) at least one top contact board assembly, each top contact board assembly

providing an interconnection means between a sensor associated with a particular well 

in a particular column and the daughter board associated with the column or the row, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter 

plate; 
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(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board; 

(4) a cell plate contact array providing a means for electrical connection between

the at least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

(6) a means for system impedance measurement (IHR compensation comprising

at least three resistor-capacitor networks. 

Claims 2-14 and 16-28 are·a11owable as they depend from claims 1.and 15 

respectively. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to John Zhu whose telephone number is (571) 272-5920. 

The examiner can normally be reached on M-F, 8-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Andrew Hirshfeld can be reached on (571) 272-2168. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300.
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JZ 

John Zhu 
Examiner 
Art Unit 2858 

Cf 21
/2,L/� 

ANDREW H. HIRSHFELD 
SUPERVISORY PATENT EXAMINER 

TECHNOLOGY CENTER 2800 
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I hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
First class mail in an envelope addressed to: 

Commissioner for Patents, 
P.O. Box 1450 

'Alexandria, Va 22313-1450, on __.......,..J ... , .... v_J,....· o_7......._ __ _ 

PATENT •v
qir 

Docket No. 0042US 

1N THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Jones et al. 

Serial No.: 11/224,354 

Filed: September 09, 2005 

For: Impedance Measurement System with 

Incorporated Internal Measurement Drift 

Compensation Networks 

Assistant Commissioner for Patents 
Alexandria, Virginia 22313-1450 

Examiner Kramskaya: 

Examiner: Marina Kramskaya 

Art Unit: 2858 

RESPONSE TO OFFICE 
COMMUNICATION MAILED 
June 14. 2006 

In response to the Notice of Non-Compliant Amendment of November 01, 2006 and the 

Official Action of June 14, 2006, applicant requests reconsideration of the above-identified 

application in view of the following elections, amendments, and remarks. 

Amendments to the Specification begin on page 2. 

Amendments to the claims begin on page 4 of this paper. 

Remarks begin on page 11 of this paper. 
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Specification Amendments 

Please delete paragraphs [005-006, and 032]. 

Please delete Figures 2 and 3. 

Please replace original paragraph [007] with amended paragraph [007] as follows: 

[007] (amended) Fig.14. Thermal Control Scheme

Illustration of an embodiment of the thermal control scheme for the Impedance Measurement

System (ZMS).

Please note that the '4' in 'Fig. 4' from the original paragraph [007] has been struck through in 

the above amended paragraph to denote the deletion of the '4' and the inclusion of a '2'. 

Please replace original paragraph [008] with amended paragraph [008] as follows: 

[008] (amended) In one embodiment of the impedance measurement system shown in Fig. 1, each

row of sensors on a microtiter plate is addressed by measurement circuitry (in the form of

analog signal conditioning circuits, multiplexing circuits, analog-digital converters, and

digital signal processors) on a single daughter board. The interconnection of each sensor

from a particular well in a particular row of the microtiter plate to the associated daughter

board is made through a Top Contact printed circuit board assembly (PCBA), which carries

all sensor signals. Each daughter board has multiplexing circuitry allowing one or more

measurement channels to address the sensors for each well in the row.

Please replace original paragraph [043] with amended paragraph [043] as follows: 

[043] (amended) The ZMS thermal control system is displayed in Figure_! 4. In a representative

embodiment, a variable speed fan 420 pulls air 440 past the baffles 450 and heat sinks

400, exiting to the rear of the system 460. Interior to the system, airflow 440 passes a
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system of baffles 450. is deflected 430 onto the ZMS daughter boards 4, and the moves 

past a high-flow, speed monitored fan 470. Deflectors 430 then direct the air flow 440 

back towards the baffles 450. 

Please note that the '4' in 'Fig. 4' from the first sentence of original paragraph [043] has been 

struck through in the above amended paragraph to denote the deletion of the '4' and the inclusion 

of a '2'. 
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Claim amendments 

Please amend claim 1 as follows: 

Claim !.(currently amended) An impedance measurement system for measuring the 

complex impedance of each well of a microtiter plate, the microtiter plate wells being formed in 

an array ofrows and columns, the microtiter plate having a topside and an underside, the 

microtiter plate comprising sensors in the well bottoms and contact pads on the underside of the 

microtiter plate, the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board,

each J3rinted eiFet1.it top contact board assembly providing an interconnection means 

between.a sensor associated with a particular well in a particular row and the daughter 

board associated with the row, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board 
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(4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

(6) a means for system impedance drift compensation comprising at least three resistor­

capacitor networks. 

Claim 2. ( original) The impedance measurement system of claim 1, wherein the microtiter plate 

has 96 wells arranged in an array of 8 rows and 12 columns. 

Claim 3. ( original) The impedance measurement system of claim 1, wherein the at least one top 

contact board is a contact printed circuit board assembly. 

Claim 4. ( original) The impedance measurement system of claim 1, wherein the at least one 

printed top contact board has a thickness above 3mm and less than 4mm. 

Claim 5. ( original) The impedance measurement system of claim 1, wherein the at least one 

printed circuit boa_rd assembly interfaces with the at least one daughter board via a 5 wire. 

Claim 6. ( original) The impedance measurement system of claim 1, wherein the means for 

thermal control comprises deflector boards and at least one heat source. 
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Claim 7. (original) The impedance measurement system of claim 1 wherein the means for 

thermal control is able to control the system temperature to within± 1.5 °C. 

Claim 8. (original) The impedance measurement system of claim 1 wherein the means for 

thermal control is able to control the system temperature to within± 1.0 °C. 

Claim 9. (original) The impedance measurement system of claim 1, wherein the means for 

system impedance drift compensation comprises four resistor-capacitor networks. 

Claim 10. (original) The impedance measurement system of claim 9, wherein the three 

resistor-capacitor networks comprise a reference network with impedance values equivalent to a 

microtiter well sensor with cells, an R-C network with impedance characteristics above the 

reference network, and an R-C network with impedance characteristics below the reference 

network. 

Claim 11. ( original) The impedance measurement system of claim 1 additionally comprising an 

external interface means for data access and system control. 

Claim 12. (original) The impedance measurement system of claim 11, wherein the external 

interface means is an instrument control computer. 
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Claim 13. ( original) The impedance measurement system of claim 11, wherein the external 

interface means is an external storage device. 

Claim 14. ( original) The impedance measurement system of claim 11, wherein the external 

interface means interfaces with the impedance measurement system via a USB serial cable. 

Claim 15. (original) An impedance measurement system for measuring the complex impedance 

of each well of a microtiter plate, the microtiter plate wells being formed in an array of rows and 

columns, the microtiter plate having a topside and an underside, the microtiter plate comprising 

contact pads on the underside of the microtiter plate, the impedance measurement system 

comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board assembly,

each top contact board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular column and the daughter board associated 

with the column, 

110



Jones et al. 
Serial No. 11/224,354 
Page 8 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board 

(4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

(6) a means for system impedance measurement drift compensation comprising at least

three resistor-capacitor networks. 

Claim 16. (original) The impedance measurement system of claim 15, wherein the microtiter 

plate has 96 wells arranged in an array of 8 rows and 12 columns. 

Claim 17. ( original) The impedance measurement system of claim 15, wherein the at least one 

top contact board assembly is a contact printed circuit board assembly. 
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Claim 18. (original) The impedance measurement system of claim 15, wherein the at least one 

printed circuit board assembly has a thickness above 3mm and less than 4mm. 

Claim 19. (original) The impedance measurement system of claim 15, wherein the at least one 

printed circuit board assembly interfaces with the at least one daughter board via a 5 wire. 

Claim 20. (original) The impedance measurement system of claim 15, wherein the means for 

thermal control comprises deflector boards and at least one heat source. 

Claim 21. ( original) The impedance measurement system of claim 15 wherein the means for 

thermal control is able to control the system temperature to within ± 1.5 °C. 

Claim 22. ( original) The impedance measurement system of claim 15 wherein the means for 

thermal control is able to control the system temperature to within ± 1.0 °C. 

Claim 23. (original) The impedance measurement system of claim 15, wherein the means for 

system impedance measurement drift compensation comprises three resistor-capacitor networks. 

Claim 24. (original) The impedance measurement system of claim 23, wherein the three 

resistor-capacitor networks comprise (1) a reference R-C network with impedance values 

equivalent to a microtiter well with cells, (2) an R-C network with impedance characteristics 
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above the impedance values of the reference R-C network, and (3) an R-C network with 

impedance characteristics below the impedance values of the reference R-C network. 

Claim 25. ( original) The impedance measurement system of claim 15 additionally comprising 

an external interface means for data access and system control. 

Claim 26. (original) The impedance measurement system of claim 25, wherein the external 

interface means is an instrument control computer. 

Claim 27. (original) The impedance measurement system of claim 25, wherein the external 

interface means is an external storage device. 

Claim 28. (original) The impedance measurement system of claim 25, wherein the external 

interface means interfaces with the impedance measurement system via a USB serial cable. 
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Remarks 

The drawings have been amended to include reference numerals necessary for understanding of
the invention. Figure 1 has been redrawn to make visible all the parts of the invention.
Figures 2 and 3 have been deleted and all references to them have been removed.

Claim 1 has been amended. The term "each printed circuit board" was inappropriately used
instead of "top contact board".

Applicant asserts that the amendments have not introduced new matter.

Conclusion: 

In view of the amendments and remarks set out above, it is submitted that this application
is now ready for allowance. Applicant respectfully request reconsideration of the claimed
matter.

If Examiner Kramskaya should believe that prosecution of this application can be
expedited by discussion of any issue, the Examiner is invited to contact the undersigned at any of
the numbers set out below.

MDS Sciex
1170 Veteran's Blvd.
Suite 200
S. San Francisco, CA. 94080
650.635.4380mail
650.635.4399fax

Resp��fu!.��mitted,

/2;✓r 
�y� el:van Patrick Howard, Ph.D.

Reg. No. 48,999
Direct Tel.: 650.635.4386
Kelvan.howard@sciex.com
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The amendment document filed on 04 December 2006 is considered non-compliant because it has failed to meet the 
requirements of 37 CFR 1.121 or 1.4. In order for the amendment document to be compliant, correction of the following 
item{s) is required. 

THE FOLLOWING MARKED (X) ITEM(S) CAUSE THE AMENDMENT DOCUMENT TO BE NON-COMPLIANT: 
, 0 1. Amendments to the specification: 

0 A-. Amended paragraph(s) do not include markings. 
D B. New paragraph(s) should not be underlined. 
0 C. Other __ . 

D 2. Abstract: 
D A. Not presented on a separate sheet. 37 CFR 1.72. 
0 B. Other __ . 

0 3. Amendments to the drawings: 
D A. The drawings are not properly identified in the top margin as "Replacement Sheet," "New Sheet." or 

"Annotated Sheet" as required by 37 CFR 1.121(d). 
D B. The practice of submitting proposed drawing correction has been eliminated. Replacement drawings 

showing amended figures, without markings, in compliance with 37 CFR 1.84 are required. 
0 C. Other __ 

18:1 4. Amendments to the claims: 
0 A. A complete listing of all of the claims is not present. 
0 B. The listing of claims does not include the text of all pending claims (including withdrawn claims) 
18:1 C. Each claim has not been provided with the proper status identifier, and as such, the individual status 

of each claim cannot be identified. Note: the status of every claim must be indicated after its claim 
number by using one of the following status identifiers: (Original), (Currently amended), (Canceled), 
(Previously presented), (New), (Not entered), (Withdrawn) and (Withdrawn-currently amended). 

D D. The claims of this amendment paper have not been presented in ascending numerical order. 
[&I E. Other: CLAIM 1 SHOULD READ CURRENTLY AMENDED. MUST BEGIN ON A SEPARATE SHEET

FROM THE SPECIFICATION .. 

D 5. Other (e.g., the amendment is unsigned or not signed in accordance with 37 CFR 1.4): 

For further explanation of the amendment format required by 37 CFR 1.121, see MPEP § 714. 

TIME PERIODS FOR FILING A REPLY TO THIS NOTICE: 

1. Applicant is given no new time period if the non-compliant amendment is an after-final amendment or an amendment
filed after allowance. If applicant wishes to resubmit the non-compliant after-final amendment with corrections, the
entire corrected amendment must be resubmitted.

2. Applicant is given one month, or thirty {30) days, whichever is longer, from the mail date of this notice to supply the
correction, if the non-compliant amendment is one of the following: a preliminary amendment, a non-final amendment
(including a submission for a request for continued examination (RCE) under 37 CFR 1.114), a supplemental
amendment filed within a suspension period under 37 CFR 1.103(a) or (c), and an amendment filed in response to a
Quayle action. If any of above boxes 1. to 4. are checked, the correction required is only the corrected section of the
non-compliant amendment in compliance with 37 CFR 1.121.

Extensions of time are available under 37 CFR 1.136(a) only if the non-compliant amendment is a non-final 
amendment or an amendment filed in response to a Quayle action. 

Failure to timely respond to this notice will result in: 
Abandonment of the application if the non-compliant amendment is a non-final amendment or an amendment 
filed in response to a _Quayle action; or 
Non-entry of the ame dment if the non-compliant amendment is a preliminary amendment or supplemental 
amendment. 
NICOLE LAWRENCE 571-272-1025 
L al Instruments Exa Tele hone No. 
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application in view of the following elections, amendments, and remarks. 

Amendments to the Specification begin on page 2. 

Amendments to the claims begin on page 3 of this paper. 

Remarks begin on page 10 of this paper. 
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Specification Amendments 

Please delete paragraphs [005-006, and 032]. 

Please delete Figures 2 and 3. 

Please replace original paragraph [007] with amended paragraph [007] as follows: 

[007] (amended) Fig. J.4. Thermal Control Scheme

Illustration of an embodiment of the thermal control scheme for the Impedance Measurement

System (ZMS).

Please note that the '4' in 'Fig. 4' from the original paragraph [007] has been struck through in 

the above amended paragraph to denote the deletion of the '4' and the inclusion of a '2'. 

Please replace original paragraph [008] with amended paragraph [008] as follows: 

[008] (amended) In one embodiment of the impedance measurement system shown in Fig. 1, each

row of sensors on a microtiter plate is addressed by measurement circuitry (in the form of

analog signal conditioning circuits, multiplexing circuits, analog-digital converters, and

digital signal processors) on a single daughter board. The interconnection of each sensor

from a particular well in a particular row of the microtiter plate to the associated daughter

board is made through a Top Contact printed circuit board assembly (PCBA), which carries

all sensor signals. Each daughter board has multiplexing circuitry allowing one or more

measurement channels to address the sensors for each well in the row.

Please replace original paragraph [043] with amended paragraph [043] as follows: 

[043] (amended) The ZMS thermal control system is displayed in Figure J. 4. In a representative

embodiment, a variable speed fan 420 pulls air 440 past the baffles 450 and heat sinks

400, exiting to the rear of the system 460. Interior to the system, airflow 440 passes a
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system of baffles 450. is deflected 430 onto the ZMS daughter boards 4, and the moves 

past a high-flow, speed monitored fan 470. Deflectors 430 then direct the air flow 440 

back towards the baffles 450. 

Please note that the '4' in 'Fig. 4' from the first sentence of original paragraph [043] has been 

struck through in the above amended paragraph to denote the deletion of the '4' and the inclusion 

ofa'2'. 

Claim amendments 

Please amend claim 1 as follows: 

Claim 1.(amended) An impedance measurement system for measuring the complex 

impedance of each well of a microtiter plate, the microtiter plate wells being formed in an array 

of rows and columns, the microtiter plate having a topside and an underside, the microtiter plate 

comprising sensors in the well bottoms and contact pads on the underside of the microtiter plate, 

the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board,

each priatea eirel¾it top contact board assembly providing an interconnection means 

between a sensor associated with a particular well in a particular row and the daughter 

board associated with the row, 
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the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board 

( 4) a cell plate contact array providing a means for electrical connection between the at 

least one printed circuit board assembly and the microtiter plate contact pads; 

(5 ) a means for thermal control; and 

( 6) a means for system impedance drift compensation comprising at least three resistor­

capacitor networks. 

Claim 2. ( original) The impedance measurement system of claim 1, wherein the micro titer plate 

has 96 wells arranged in an array of 8 rows and 12 columns. 

Claim 3. ( original) The impedance measurement system of claim 1, wherein the at least one top 

contact board is a contact printed circuit board assembly. 

Claim 4. ( original) The impedance measurement system of claim 1, wherein the at least one 

printed top contact board has a thickness above 3mm and less than 4mm. 
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Claim 5. ( original) The impedance measurement system of claim 1, wherein the at least one 

printed circuit board assembly interfaces with the at least one daughter board via a 5 wire. 

Claim 6. ( original) The impedance measurement system of claim 1, wherein the means for 

• thermal control comprises deflector boards and at least one heat source.

Claim 7. (original) The impedance measurement system of claim 1 wherein the means for 

thermal control is able to control the system temperature to within± 1.5 °C. 

Claim 8. ( original) The impedance measurement system of claim 1 wherein the means for 

thermal control is able to control the system temperature to within± 1.0 °C. 

Claim 9. ( original) The impedance measurement system of claim 1, wherein the means for 

system impedance drift compensation comprises four resistor-capacitor networks. 

Claim 10. (original) The impedance measurement system of claim 9, wherein the three 

resistor-capacitor networks comprise a reference network with impedance values equivalent to a 

microtiter well sensor with cells, an R-C network with impedance characteristics above the 

reference network, and an R-C network with impedance characteristics below the reference 

network. 
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Claim 11. ( original) The impedance measurement system of claim 1 additionally comprising an 

external interface means for data access and system control. 

Claim 12. (original) The impedance measurement system of claim 11, wherein the external 

interface means is an instrument control computer. 

Claim 13. (original) The impedance measurement system of claim 11, wherein the external 

interface means is an external storage device. 

Claim 14. (original) The impedance measurement system of claim 11, wherein the external 

interface means interfaces with the impedance measurement system via a USB serial cable. 

Claim 15. (original) An impedance measurement system for measuring the complex impedance 

of each well of a microtiter plate, the microtiter plate wells being formed in an array of rows and 

columns, the microtiter plate having a topside and an underside, the microtiter plate comprising 

contact pads on the underside of the microtiter plate, the impedance measurement system 

comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 
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the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board assembly,

each top contact board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular column and the daughter board associated 

with the column, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board 

(4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

(6) a means for system impedance measurement drift compensation comprising at least

three resistor-capacitor networks. 
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Claim 16. ( original) The impedance measurement system of claim 15, wherein the micro titer 

plate has 96 wells arranged in an array of 8 rows and 12 columns. 

Claim 17. (original) The impedance measurement system of claim 15, wherein the at least one 

top contact board assembly is a contact printed circuit board assembly. 

Claim 18. (original) The impedance measurement system of claim 15, wherein the at least one 

printed circuit board assembly has a thickness above 3mm and less than 4mm. 

Claim 19. (original) The impedance measurement system of claim 15, wherein the at least one 

printed circuit board assembly interfaces with the at least one daughter board via a 5 wire. 

Claim 20. (original) The impedance measurement system of claim 15, wherein the means for 

thermal control comprises deflector boards and at least one heat source. 

Claim 21. (original) The impedance measurement system of claim 15 wherein the means for 

thermal control is able to control the system temperature to within± 1.5 °C. 

Claim 22. ( original) The impedance measurement system of claim 15 wherein the means for 

thermal control is able to control the system temperature to within± 1.0 °C. 
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Claim 23. ( original) The impedance measurement system of claim 15, wherein the means for 

system impedance measurement drift compensation comprises three resistor-capacitor networks. 

Claim 24. (original) The impedance measurement system of claim 23, wherein the three 

resistor-capacitor networks comprise (1) a reference R-C network with impedance values 

equivalent to a microtiter well with cells, (2) an R-C network with impedance characteristics 

above the impedance values of the reference R-C network, and (3) an R-C network with 

impedance characteristics below the impedance values of the reference R-C network. 

Claim 25. ( original) The impedance measurement system of claim 15 additionally comprising 

an external interface means for data access and system control. 

Claim 26. (original) The impedance measurement system of claim 25, wherein the external 

interface means is an instrument control computer. 

Claim 27. (original) The impedance measurement system of claim 25, wherein the external 

interface means is an external storage device. 

Claim 28. (original) The impedance measurement system of claim 25, wherein the external 

interface means interfaces with the impedance measureme.nt system via a USB serial cable. 
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Remarks 

The drawings have been amended to include reference numerals necessary for understanding of 

the invention. Figure 1 has been redrawn to make visible all the parts of the invention. 

Figures 2 and 3 have been deleted and all references to them have been removed. 

Claim 1 has been amended. The term "each printed circuit board" was inappropriately used 

instead of "top contact board". 

Applicant asserts that the amendments have not introduced new matter. 

Conclusion: 

In view of the amendments and remarks set out above, it is submitted that this application 

is now ready for allowance. Applicant respectfully request reconsideration of the claimed 

matter. 

If Examiner Kramskaya should believe that prosecution of this application can be 

expedited by discussion of any issue, the Examiner is invited to contact the undersigned at any of 

the numbers set out below. 

Respectfully submitted, 

elvan Patrick Howard, Ph.D. 
Reg. No. 48,999 
Direct Tel.: 650.635.4386 
Kelvan.howard@sciex.com 
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I hereby certify that this correspondence is being 
deposited with the United States Postal Service as 
First class mail in an envelope addressed to: 

Commissioner for Patents, 
P.O. Box 1450 
Alexandria, Va 22313-1450, on I o I l"?:> I b >--

PATENT By____,,��--

Docket No. 0042US 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re application of: 

Jones et al. 

Serial No.: 11/224,354 

Filed: September 09, 2005 

For: Impedance Measurement System with 
Incorporated Internal Measurement Drift 
Compensation Networks 

Assistant Commissioner for Patents 
Alexandria, Virginia 22313-1450 

Examiner Kramskaya: 

Examiner: Marina Kramskaya 

Art Unit: 2858 

RESPONSE TO OFFICE 
COMMUNICATION MAILED 
June 14, 2006 

In response to the Official Action of June 14, 2006, applicant requests reconsideration of 

the above-identified application in view of the following elections, amendments, and remarks. 

Amendments to the Specification begin on page 2. 

Amendments to the claims begin on page 3 of this paper. 

Remarks begin on page 4 of this paper. 
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Specification Amendments 

Please delete paragraphs [005-006, and 032]. 

Please delete Figures 2 and 3. 

Please replace original paragraph [007] with amended paragraph [007] as follows: 

[007] (amended) Fig. J.4. Thermal Control Scheme

Illustration of an embodiment of the thermal control scheme for the Impedance Measurement

System (ZMS).

Please note that the '4' in 'Fig. 4' from the original paragraph [007] has been struck through in 

the above amended paragraph to denote the deletion of the '4' and the inclusion of a '2'. 

Please replace original paragraph [008] with amended paragraph [008] as follows: 

[008] (amended) In one embodiment of the impedance measurement system shown in Fig. 1, each

row of sensors on a microtiter plate is addressed by measurement circuitry (in the form of

analog signal conditioning circuits, multiplexing circuits, analog-digital converters, and

digital signal processors) on a single daughter board. The interconnection of each sensor

from a particular well in a particular row of the microtiter plate to the associated daughter

board is made through a Top Contact printed circuit board assembly (PCBA), which carries

all sensor signals. Each daughter board has multiplexing circuitry allowing one or more

measurement channels to address the sensors for each well in the row.

Please replace original paragraph [043] with amended paragraph [043] as follows: 

[043] (amended) The ZMS thermal control system is displayed in Figure J. 4. In a representative

embodiment, a variable speed fan 420 pulls air 440 past the baffles 450 and heat sinks

400, exiting to the rear of the system 460. Interior to the system, airflow 440 passes a

system of baffles 450, is deflected 430 onto the ZMS daughter boards 4, and the moves
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past a high-flow, speed monitored fan 470. Deflectors 430 then direct the air flow 440 

back towards the baffles 450. 

Please note that the '4' in 'Fig. 4' from the first sentence of original paragraph [043] has been 

struck through in the above amended paragraph to denote the deletion of the '4' and the inclusion 

of a '2'. 

Claim amendments 

Please amend claim 1 as follows: 

Claim 1.( amended) An impedance measurement system for measuring the complex 

impedance of each well of a microtiter plate, the microtiter plate wells being formed in an array 

of rows and columns, the microtiter plate having a topside and an underside, the microtiter plate 

comprising sensors in the well bottoms and contact pads on the underside of the microtiter plate, 

the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board,

each printed eiFoHit top contact board assembly providing an interconnection means 

between a sensor associated with a particular well in a particular row and the daughter 

board associated with the row, 
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the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board 

(4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

( 6) a means for system impedance drift compensation comprising at least three resistor­

capacitor networks. 

Remarks 

The drawings have been amended to include reference numerals necessary for understanding of 

the invention. Figure 1 has been redrawn to make visible all the parts of the invention. 

Figures 2 and 3 have been deleted and all references to them have been removed. 

Claim 1 has been amended. The term "each printed circuit board" was inappropriately used 

instead of "top contact board". 

Applicant asserts that the amendments have not introduced new matter. 
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Conclusion: 

In view of the amendments and remarks set out above, it is submitted that this application 

is now ready for allowance. Applicant respectfully request reconsideration of the claimed 

matter. 

If Examiner K.ramskaya should believe that prosecution of this application can be 

expedited by discussion of any issue, the Examiner is invited to contact the undersigned at any of 

the numbers set out below. 

MDS Sciex 
1170 Veteran's Blvd. 
Suite 200 
S. San Francisco, CA. 94080
650.635.4380mail
650.635.4399fax

Respectfully submitted, 

Kelvan Patrick Howard, Ph.D. 
Reg. No. 48,999 
Direct Tel.: 650.635.4386 
Kelvan.howard@sciex.com 
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Office Action Summary 

Application No. 

11/224,354 

Examiner 

Applicant(s) 

JONES ET AL. 

Art Unit 

Marina Kramskaya 2858 
- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 2. MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
• Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing date of this communication.
• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1)0 Responsive to communication(s) filed on __ .

2a)O This action is FINAL. 2b)0 This action is non-final. 

3)r8] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)r8l Claim(s) 1-28 is/are pending in the application.

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)r8l Claim(s) 15-28 is/are allowed.

6)0 Claim(s) __ is/are rejected.

7)r8l Claim(s) 1-14 is/are objected to.

8)0 Claim(s) __ are subject to restriction and/or election requirement.

Application Papers 

9)0 The specification is objected to by the Examiner.

10)r8] The drawing(s) filed on 09/09/2005 is/are: a)O accepted or b)r8l objected to by the Examiner.

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)O All b)O Some* c)O None of:

1.0 Certified copies of the priority documents have been received.

2.0 Certified copies of the priority documents have been received in Application No. __ .

3.0 Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s) 

1) IZJ"Notice of References Cited (PT0-892) 
2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948)
3) 0 lnfonnation Disclosure Statement(s) (PT0-1449 or PTO/SB/08) 

Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

4) 0 Interview Summary (PT0-413)
Paper No(s)/Mail Date. __ . 

5) 0 Notice of lnfonnal Patent Application (PT0-152)
6) 0 Other: 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 20060606 148



A�plication/Control Number: 11/224,354 
Art Unit: 2858 

DETAILED ACTION 

Drawings 

Page 2 

1. New corrected drawings in compliance with 37 CFR 1.121 (d) are required in this

application because Figure 1 is unclear because different parts of the invention are not 

visible. 

Applicant is advised to employ the services of a competent patent draftsperson 

outside the Office, as the U.S. Patent and Trademark Office no longer prepares new 

drawings. The corrected drawings are required in reply to the Office action to avoid 

abandonment of the application. The requirement for corrected drawings will not be held 

in abeyance. 

2. The drawings are objected to because they lack reference numeral necessary for

understanding of the invention. 

37 CFR 1.84 (p) states: 

(p) Numbers, letters, and reference characters.
(1) Reference characters (numerals are preferred), sheet numbers, and view
numbers must be plain and legible, and must not be used in association with brackets or inverted

commas, or enclosed within outlines, e.g., encircled. They must be oriented in the same direction
as the view so as to avoid having to rotate the sheet. Reference characters should be arranged to
follow the profile of the object depicted.
(2) The English alphabet must be used for letters, except where another alphabet is
customarily used, such as the Greek alphabet to indicate angles, wavelengths, and mathematical
formulas.
(3) Numbers, letters, and reference characters must measure at least.32 cm. (1/8 inch) in
height. They should not be placed in the drawing so as to interfere with its comprehension.
Therefore, they should not cross or mingle with the lines. They should not be placed upon
hatched or shaded surfaces. When necessary, such as indicating a surface or cross section, a
reference character may be underlined and a blank space may be left in the hatching or shading
where the character occurs so that it appears distinct.
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Page 3 

(4) The same part of an invention appearing in more than one view of the drawing must always
be designated by the same reference character, and the same reference character must never be
used to designate different parts.
(5) Reference characters not mentioned in the description shall not appear in the drawings.
Reference characters mentioned in the description must appear in the drawings.

Corrected drawing sheets in compliance with 37 CFR 1.121 (d) are required in 

reply to the Office action to avoid abandonment of the application. Any amended 

replacement drawing sheet should include all of the figures appearing on the immediate 

prior version of the sheet, even if only one figure is being amended. The figure or figure 

number of an amended drawing should not be labeled as "amended." If a drawing figure 

is to be canceled, the appropriate figure must be removed from the replacement sheet, 

and where necessary, the remaining figures must be renumbered and appropriate 

changes made to the brief description of the several views of the drawings for 

consistency. Additional replacement sheets may be necessary to show the renumbering 

of the remaining figures. Each drawing sheet submitted after the filing date of an 

application must be labeled in the top margin as either "Replacement Sheet" or "New 

Sheet" pursuant to 37 CFR 1.121 (d). If the changes are not accepted by the examiner, 

the applicant will be notified and informed of any required corrective action in the next 

Office action. The objection to the drawings will not be held in abeyance. 

INFORMATION ON HOW TO EFFECT DRAWING CHANGES 

Replacement Drawing Sheets 

Drawing changes must be made by presenting replacement sheets which incorporate 
the desired changes and which comply with 37 CFR 1.84. An explanation of the 
changes made must be presented either in the drawing amendments section, or 
remarks, section of the amendment paper. Each drawing sheet submitted after the 
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filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). A replacement sheet must include 
all of the figures appearing on the immediate prior version of the sheet, even if only one 
figure is being amended. The figure or figure number of the amended drawing(s) must 
not be labeled as "amended." If the changes to the drawing figure(s) are not accepted 
by the examiner, applicant will be notified of any required corrective action in the next 
Office action. No further drawing submission will be required, unless applicant is 
notified. 

Identifying indicia, if provided, should include the title of the invention, inventor's name, 
and application number, or docket number (if any) if an application number has not 
been assigned to the application. If this information is provided, it must be placed on the 
front of each sheet and within the top margin. 

Annotated Drawing Sheets 

A marked-up copy of any amended drawing figure, including annotations indicating the 
changes made, may be submitted or required by the examiner. The annotated drawing 
sheet(s) must be clearly labeled as "Annotated Sheet" and must be presented in the 
amendment or remarks section that explains the change(s) to the drawings. 

Timing of Corrections 

Applicant is required to submit acceptable corrected drawings within the time period set 
in the Office action. See 37 CFR 1.85(a). Failure to take corrective action within the set 
period will result in ABANDONMENT of the application. 

If corrected drawings are required in a Notice of Allowability (PTOL-37), the new 
drawings MUST be filed within the THREE MONTH shortened statutory period set for 
reply in the "Notice of Allowability." Extensions of time may NOT be obtained under the 
provisions of 37 CFR 1.136 for filing the corrected drawings after the mailing of a Notice 
of Allowability. 

Claim Objections 

3. Claim 1 is objected to because of the following informalities: Claim 1 recites the

limitation °each printed circuit board assembly" in line 12. There is insufficient 

antecedent basis for this limitation in the claim. It is unclear if the term "each printed 
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circuit board assembly" is referring to the "daughter board", the "top contact board", or 

an entirely different board. 

Appropriate correction is required. 

Allowable Subject Matter 

4. Claims 1-14 is objected to for formal matters.

5. Claims 15-28 are allowed.

6. As allowable subject matter has been indicated, applicant's reply must either

comply with all formal requirements or specifically traverse each requirement not 

complied with. See 37 CFR 1.111 (b) and MPEP § 707.07(a). 

7. The following is a statement of reasons for the indication of allowable subject

matter: 

The prior art fails to anticipate or make obvious in combination an impedance 

measurement system for measuring the complex impedance of each well of a microtiter 

plate, the microtiter plate wells being formed in an array of rows and columns, the 

microtiter plate having a topside and an underside, the microtiter plate comprising 

sensors in the well bottoms and contact pads on the underside of the microtiter plate, 

the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing

circuitry, each daughter board being associated with a particular row of wells on the 

microtiter plate, 

152



Application/Control Number: 11/224,354 

Art Unit: 2858 

Page 6 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board assembly, each top contact board assembly

providing an interconnection means between a sensor associated with a particular well 

in a particular column and the daughter board associated with the column or the row, 

the at least one top contact board lying in a plane which is parallel to the plane of 

the microtiter plate, above the at least one daughter board, and below the microtiter 

plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board; 

(4) a cell plate contact array providing a means for electrical connection between

the at least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

(6) a means for system impedance measurement (IHR compensation comprising

at least three resistor-capacitor networks. 

Conclusion 

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

applicant's disclosure. Pisharody et al. (US 6,824,974}, Potyrailo et al. (US 6,684,683), 

Mansky et al. (US 6,668,230 & US 6,553,318), and Xu (US 2005/0153425) disclose a 

system for testing a substance in a microtiter plate utilizing impedance sensing. Wolf et 
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al. (US 6,376,233) discloses a system for detecting impedance of individual wells of a 

microtiter plate situated on a semiconductor sensor substrate. 

This application is in condition for allowance except for the following formal 

matters detailed above. 

Prosecution on the merits is closed in accordance with the practice under Ex 

parte Quayle, 1935 C.D. 11, 453 O.G. 213. 

A shortened statutory period for reply to this action is set to expire TWO

MONTHS from the mailing date of this letter. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Marina Kramskaya whose telephone number is 

(571 )272-2146. The examiner can normally be reached on M-F 7:00-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Diane Lee can be reached on (571 )272-2399. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

MK 

Marina Kramskaya 
Examiner 
Art Unit 2858 

J�c/ 

DIANE LEE 

SUPERVISORY PATENT EXAMINEH 
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Postal Address Line One:: 
City:: 
State or Province:: 
Postal or Zip Code:: 
Citizenship Country:: 

109 Gascards Lane 
Gordon 
Victoria 
3345 

Australia 

Correspondence Information 

Name Line One:: 
Name Line Two:: 
Address Line One:: 
Address Line Two:: 
City:: 
State or Province:: 
Postal or Zip Code:: 
Telephone One:: 
Fax:: 
Electronic Mail:: 

Application Information 

Title Line One:: 
Title Line Two:: 
Total Drawing Sheets:: 
Formal Drawings?:: 

Kelvan P. Howard 
MOS Sciex (US) a division of MOS Pharma Services, Inc. 
Suite 200 
1170 Veteran's Blvd. 
South San Francisco 
CA 
94080 
(650) 635-4386
(650) 635-4399
kelvan.howard@sciex.com

Impedance Measurement System with Incorporated 
Internal Measurement Drift Compensation Networks 
4 
Yes 
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Application Type:: Utility 
Docket Number:: 42US 

Representative Information 

Registration Number One:: 

Continuity Information 

Prior Foreign Applications 

48,999 
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BEST AVAILABLE COPY 

PTOISS/& t (04-06) 
� fer u� lhrougll 11,�. 0MB 06S1-0035 

U.S. Palet1l and Trademarl;Office: U.S. OEPAATMENT OF COMMERCE 
Under !lie Pac:etwotlt R-.aioft Aa of 1995 no """"'"s are __ ._. ID ,.,._DCl'ld 1D a col1ection m untcl,s. ,ta-... ,- a v.atid OMS control number, • .,.. fonnation • • 

r 
Appl�ation Number 111224,354 "I 

POWER OF ATTORNEY 
FUing Date 09I09/2005 

and 
First Named Inventor David Jones 

CORRESPONDENCE ADDRESS 
Tide tmpcdanco Moaoorement System with 
Art Unit 2833 

INDICATION FORM Examiner Name NA 
'- Attorney Docket Nwnber 42US � 

I hereby revoke all previous powers of attorney given in the above-identified application. 

I hereby appoint 

I I □ Pl8ditloner.; 3SSOciated with the Customer Ntmber: 

OR 

� Praclitioner{s) named below: 

Name Rtl91S!rab0n Nilrmer 

Kelvan P. Howard 48,999 

as ffl'Jlout llllomey{s) Of agent(�) to prosecute the application identified above, and to transact all IIUslne:ss in tne. Uniled Stalt:S Patent and 
Tradem<lll< Office. connacted lhereMiU1 .. 

Please recognize cr d'lang8 the correspondence address for the ·above-identified application lo; 

□ ·  The address associated wim ttle above-mentioned Customer Nt.m'lber. 
OR 

I I □ The address 8SS()Cialed """lh Customer Number. 
OR 

0 
Finn or MOSSclex(US) 
lndiviousl Na� 

Address 1170 V�ieran-s Blvd., &lite 200 

City Sou1l'I San Francisco I State jCA I Zip 194080 
Countty USA 

Telephone 650.636.4386 I Email lketvan.howard@sclex.com 
l�Die: 

t/ A4>pllcant/inveritor. 

□ Assignee of record of the er$� 111I�. See 37 CFR 3.71,_ 
statlunent under 37 CFR 3. 73{b) is cncJosot1 {Form PTOISB/96) 

/1 leant or Assignee of Record 
Signature V vvJ A - I 0a1e 100- 2.1 Z..00� 
Name David Jones ' 

. I Telephone II: I , q 1.11 171\ 
Tide and eon.iany C.:.""-5.J I +i1."' � :Z:V'I vi.hc..l-, rh .... u-J.
NOTE: Signatioua of all 1he im,cn110r5 or o,.:;ig,_,. ol ,_ d lhe el\lit'O u,tetMt o,tl161, ,epn,sentB!iW!(&} a111 ,eqllftd. Submit muJJ:IPI• """1ll � mcn> lhan ona 
slgnawrv 1$ niquln,d. - �. 

0 'Totalof 03 forlTI$ ;,re $1.lbmll1ed. 
This ll0llediarl d infonnaliDn a requin,d by 37 CFR 1.3t, t.32 and t.n The intcrmalloc115 n,qlll'8d 10 _,.,,,_ a benefit bf ll'lct pubhc ""'idl a IOBe (and by 
the USPTO IO ptC>CmU) an applicltiDn, _Confil:letltlal&y � go,,emecl by 35 U.S.C. 122 ana 37 CFR 1. 11 and 1. 14. This collccmon is eslii:1a!ICCI IO Illa 3 mil'IUll!S 
1111 COmpletl>, incwdlng g:,tt,eru,g, prepamg. and submiaing Iha corn;llCIIC(I a,p¢c,a1ion fom1 to ma USPTO. Tomi: d Ya,Y �9 upon !he ��Ulll case. Atrt 
0QITlmenlS on the ..,,..,..,. of lime you ,eqvlre IO oomplcc. this fClrm ancllor SU9!J11S1ians far ,-ducing ltn � &-.Id J>e sent to ine Clliel ln!crrru!tion Offlcer, 
U.S. Palllnl and Tllleemafle Offic:e. U.S. Oapanmcm.0, Comn'Cll:8, P.O. Bax 1450. Ale.andria, VA 22.31�1450. 00 NOT SENO FEES OR COMPLETED 
FORMS TO TMIS ADOflESS. SEND TO: Commissioner for Patents, P.O. Box 1450.-AlGxandria, VA 22313-1450. 

"you need essistttnce In complett,,g the form. can 1-aoo-PT0-9199 and select option 2, 
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BEST AVAILAeLE COPY

PTOISB/111 (04-05} 
� fctuse tiwugh 111:'lC11200S, ONB oss,-0035 

U.S. ?a=r,c enc Traclematll. 0fljCie; U.S. DEPARTMENT OF COMMS.RCE 
U:>dff the Po........,.., Re<1uc::lon II.ct cl 1�s mi""""""' are'""" -' to ,--ad to e - d inl'crrn.,tion unle"" � """""'"'add OM8 ---' numller, 

, Applieation Number 11/224,354 "'I 

POWER OF ATTORNEY 
Fillng Date 09/09/2006 

and 
First Named I nvontor Oavld JOl'l&S 

CORRESPONDENCE ADDRESS 
rrtte lmpedenoe Me1181Jremen1 System wi1h 
MUnit 2633 

INDICATION FORM Examiner Namo NA 

'- Attorney Oocket Number 42VS � 

I hereby revoke all previous powers of attorney given in the above-itfentified application. 

I hereby appoint: 

I □ Practitioners associated wim ttte Customer Number. IOR 

� Prac:litioner(s) named below: 

Name Reglstratlon Number 

KelvanP.Howard 48,999 

as my/our atlomey(s) or agant(s) 10 proseoJte lhlll application ideruifu!d aibOIII!, and to transact all business in the Uni1ed States Patent elld 
Traoernarl< Office ool'lfleded tnerewlth. 

Please recognize or change the c«respondence Bddress for the above-idenlified application to: 

The ildcltl!ss auociated with !ho above-mentianed Customer NLll'mEl1: 
OR 

I I□ The address associa1ed wun Customer Number: 
OR 

� 
Firm or 

MOS Sciex (VS) tndlYiaual Name 
Address 1170 Veleran'e Blwl., Suite 200 

City South San Francisco I State ICA I Zip 194080
Coulllly USA 
Telepllone 650.635.4386 I Email lkelvan.howard@sdex.00m 

•�tile: 
t,I Af,pliC1Jnl/fnvent0r. 

D Assignee of recoro of !he entire interest See 37 CFR 3. 71. 
Statement llfl(Jer 37 CFR 3..73(bJ 1$ �. (Form PTOISBl96) 

.... , 
SIGNATIJR':_ of App1J_91n1 Of A.H!g� of Rocord 

Signature <//L � 
f/ ,, I 0a1e ll)cT '2 ;, -z._ooS-

Ni!ime Oll'lc Kupershoek I T etepllOlle 16; '.!> '72..// "'? s. "J G
Trtte and Company f'/1.1,.t,,,',,: c.. ....._,1,.,�Be.R. /AIVI= T'i;;c,.., ,"'7" 'I L-Tr.:,, 

NOTE; Signal� ot ell Ille in,,,ef\11>n or a.ulii- OI reCOl'd cl II>& en11re ln11Jra81 or lNMT represenfBIMl(a) are•�. Submit mu111p14 "'""" i ff'IOle l!w'I one 
si;Nllilnl i& f1il!llinld. aee bulow•. 

� "T ocat of 03 forms are submlned. 
.. Th,s c:allaclion ct infl:wm;i:o, 1$ n:qurr,:d by 37 CFR 1.31. 1 .3:1 and 1 ,n Tho � a; Rl(IWlld tQ obt.1111 or retain a benefltlly Ille pul)lrc wtrrch IS lo tie (Sfld by 

IMO USPTO ID pnlCCI"'-) an arl'!llicalion, Confidcnti:I� i; gowmcd ti)' 35 U s.c. ,n and 37 CFR ,. U and 1. 14. 'niis colleclion is tilimate<l 10 tai<e 3 minul.811 
10 o::cu,,pl""', i:iduding gathering. prtpl!Nng. and SIJl)mlr:J"!) U... c:ompleted 3pplic:llian rem, ID Iha USPTO. Timc w'll vary depending upon the indi...aulll case. ""1y 
c:cmmento on the amcr.mt of �me you requ;,e :o c:omflleU: !his term anrcl!ar •US9""tions fer ri,di,c;ing !hi:= tun:l<on, •hould be Mnl 10 Ill� Chief lrtormation Office<, 
U.S. Pllll!III and Trademar� Offial, U.S. Depmtmefll ot COmmerte, P.O. 8aJ< 1450, Alennd.,a. VA 22�13-1450. 00 NOT SEJ,10 Fl:ES Of! COMPLETED 
FORMS TO ms AOORESS. SEND TO: CommJsslonor for Patonts, P.O. Box 1450, Alexandria, VA 2:2313-1'50. 

If '/OU need es.sistaooe in comp}eling the form, call 1-800-PT0-9199 8l'ld selec! option 2. 
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BEST AVAILABLE COP'f 

PT0/$8181 (04-0S} 
�d for use tntOUgh I l/30/20CS, OM8 W 1 ,0035 

U.S. Pa!Cnl 8114 Tl'IKIOmaf'l< Offl0lr. U.S. OEPARTIIIENT OF COMMERCE 
Undar Iha P•--ReductlonActt:$1. t9$� ftft --� •- - 're<i toresoond"'"•C<>II- Ofv,IOffl\a1.IOn nle" •'"'-'- e .aloe OMB ccn:tOI r � ns UI " numcer, 

r Appucalion Number 11�4,354 

POWER OF ATTORNEY 
Filing Datu 09.'09/2005 

and 
First Na mod I l'Mlntor DavidJonR 

CORRESPONDENCE ADDRESS 
lltto Impedance Measurement System nith 
Art Unit 2833 

INDICATION FORM Exll!Tllncr Na.mo NA 
\.. Attorney Docket Number 42US 

I hereby revoke all previous powers of attorney given in the abo\/e-ldentified application. 
I hereby appoint: 

□ Pracdtiol'lers 8$S00aled �In 1M Cus!Om8f Number: I I OR 

0 Praclflioner(s) named below: 

Name Registration Numl:lef 

Kelvan P. Howard 48,999 

as rcytour attorney{s) or agent(s) to prosecute the applicatlon identified above. and to tronsaet all Dusiness in !Ile United Staies Patent and 
Tlll(jemllfk Office connedect tnerewllll. 

Please reoognize or cnange lhe correspondence addres.s for the abo11e-ictenttr1Cd appliC3tion to: 

D Tho address associated with the a.bm/e-mefltloned Customer Number: 
OR 

I I□ The ad.Clress assoclateel 11',itt, Customer N�: 
OR 

� 
Flrmor MOS Sciex (US) Individual Name 

Addre$.$ 1170 Veteran's Blvd., Suite 200 

City Sou1h San Francisco I State !CA l Zip 194080 
Country USA 
Telepllooe 650.635.4388 I Email lketvan.howa,dO!lciex.com 

•
�

tne: 
t/ Applic:Mtll�Of. 

D Assignee of teoorel of lhe entire interest. See 37 CFR 3. 71. 
sraremeni unrter 37 CFR 3. 73(b) is e ·7qtm PTOISBl96J 

{ "' t, 
- r f SlptlA�� ...,___ ",. • I� o!Rac:o :,.....,.,. -,pp1,cant gnee nl 

n.-= 

-.... 

.,, 

Signature I }:('.\.\.'-I'\ \,,,. " .,, ,,,.-;, -�, l'l\k'i \ J I 0ate �u· r'"'-" 
.. -

Namo J;lr. Peter Leigh.Jo . I Telepn()ne I .... , -:, � , .. -.
-

Tltteand�y -t-"C"\: '" - .' ..__ \ "--�--. "'C-..�,1"' ::r-..... �,... .... h \_}\ \ ' ..l\
-

NOTE: SignilMC$ ol all o,o iriwrnors °' a� of record of m. en�lmere.t ct I.heir r�eM!tlcoti,,e(s) a��- Subtnrt mulliple\o..m � ,-e lllan one 
oignn,rc is required, scc·DCIQW", 

� ·TOlal of 03 forms are submitted. 
This - 01' irdorrnalion is rcqw-cc1 by 'J:/ CFR 1.31, 1.32 aoo 1.33. The ,momumon is requln!d 10 011ea111 o, retain a benefit by \hi: publl,e wM:11 ,s 10 fee (lltlG Dy 
I.ho USPTO ID l)l'l)CaS} an alJl)lication. ContlCI� IS� by 35 U.S.C. 122 and 37 CJ'A i.11 lilnCI 1.14. This aillection is estmaltd to lake 3 m� 
10 c:omple1e, inclur!,n; ;lll1hcrin6. preparing, and cubmilling me c;cmpl,:llcd applic:alion IOO'!I ID tno USP'fO. Time "111 VU, �nding ll$IOO'I Ille lnc!Mdual c=o. My 
ccmrne,,::,. an !he o.moum Cf time yC1J te,qultO 10 compete this !crm ancllor Sllggcstio11$ for reducing lllil bw1:lon. - be 6l!ft to the Cllief lnllottnation Clffil::af. 
U.S. p- ano TraCletMtll Office,, U.S. Department of Cornrnen:c, P.O. Bo,, 1450. �. VA 22)1�1,so 00 NOT SENO FEES OA COMPl.c:oEO 
FORMS TO THIS AOOAESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

II you n&ect a$Si$/arw;e In completlflg mo form. � 1·800-PT0-9199 and select option 2. 

> 
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BEST AVAILABLE COPY

File No. -42US 
Appl. No. 11/224,354 

Filing date 09/09/2005 
ASSIGNMENT OF PATENT APPLICATION 

JOINT 

WHEREAS. David Jones. a citizen of Australia residing at 2b San Antonio Coun, Mentone, 
Victoria, Australia 3192; and Dirk Kupcrshock. a citizen of Australia residing at 78 Centenary S1reet. Seaford. 
Victoria. Australia 3198: and Dr. Peter Leigh-Jones. a citizen of Auscralia residing at 109 Gascards Lane. Gordon. 
Victoria. Australia 3345. hereinafter referred to as "Assignors," are the inventors of the invention described and set 
fanh in the below-identified application for United States Leners Patent: 

Title of Invention: lMPEDANCE MEASUREMENT SYSTEM WITH 
JNCORPORA TED INTERNAL l\fEASUREMENT DRIFT 
COMPENSATION NETWORKS 

Date(s) of execution of Declaration: (t) lz.-'t - ro/zS f o,s

Filing Date: 09/09/2005 

Application No.: 

WHEREAS. MDS Sciex (US) a division of MDS Pharma Sen•ices (US) Inc. located at Suite 200. 
1170 Veteran's Blvd, South San Francisco, California 94080, USA, hereinafter referred to as ··ASSIGNEE," is 
desirous of acquiring an interest in the invention and application and in any U.S. Leuers Patent and Registrations 
which may be granted on the same; 

For good and valuable consideration, receipl of which is hereby acknowledged by Assignors. 
Assignors have. assigned, and by these present� do assign to Assignee all right. title and interest in and tO the 
invention and application and to all foreign counterpans (including patent, utility model and industrial designs), and 
in and 10 any LetterS Patent and Registrations which may hereafter be granted on the same in the United States and 
all countries throughout the world. and to claim the priority from the application as provided by the Paris 
Convention. The right. title and interest is to be held and enjoyed by Assignee and Assignee's successors and 
assigns as fully and exclusively as it would have been held and enjoyed by Assignors had this Assignment not been 
made, for the full term of any Letters Patent and Registrations which may be grantoo thereon, or of any division. 
renewal, cominuation in whole or in pan, substitu1ion. conversion, reissue, prolongation or extension thereof. 

Assignors funher agree that they will. without charge to Assignee, but at Assignee's expense, (a) 
cooperate with Assignee in the prosecution of U.S. Patent applications and foreign counterparts on the invention and 
any improvements, (b) execute, verif}', acknowledge and deliver all such funher papers, including patent 
applications and instrument� of transfer, and (c) perform such other acts as A.'>Signc:c lawfully may request to obtain 
or maintain Leners Patent and Registrations for the invention and improvements in any and all countries, and to vest 
title thereto in Assignee. or Assignee's successors and assigns. 
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Assignment 
File No. -42US 
Appl. No. 11/224.354 
Filing date 09/09/2005 
Pnge 2 

BEST AVAILABLE COPY 

IN TESTIMONY WHEREOF, Assignors have si 

Dated: 24' Q\-. 2...c05

Dated: () CT ?.. "f- 2.et.-,)

Dnted: 0:.,,-\-ex 5 & U D S.
i 

� Kupershoek 

/ 
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PTO/SB/96 (09-04) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademar1< Office; U.S. DEPARTMENT OF COMMERCE 
rwor1< Reduction Act of 1995, no rsons are re uired to res nd to a collection of information unless it dis la s a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

Applicant/Patent Owner: "'"M;.;.;;Da...:S:;..Sc=ie::;;;.x'"'{.;:::;.U.;:::;.Sl,..._ __________________________ _ 

Application No./Patent No.: _1_11_2_24�,_35_ 4  _____ Filed/Issue Date: _0_9 _/0 _9/2_00_5 _____________ _ 

Entitled: Impedance Measurement System With Incorporated Internal measurement Drift Compensation Networks 

_.,M"-'p..,s....,,.s,..cj,..ex"'-l.>1u..,saJ) _____________ _,, a Pivison of MPS MPS Pharma cus, loo 
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.) 

states that it is: 
1. [a the assignee of the entire right, title, and interest; or 

2. D an assignee of less than the entire right, title and interest.
The extent (by percentage) of its ownership interest is. ____ % 

in the patent application/patent identified above by virtue of either: 

A0 An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded 
in the United States Patent and Trademark Office at Reel ____ _, Frame ____ _, or for which a copy 
thereof is attached. 

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

below: 

1. From: ________________ To: ______________________ 
The document was recorded in the United States Patent and Trademark Office at
Reel ____ _, Frame ________ _, or for which a copy thereof is attached. 

2. From: _______________ To: ____________________ _
The document was recorded in the United States Patent and Trademark Office at
Reel _____ _, Frame ______ _, or for which a copy thereof is attached. 

3. From: ________________ To: _____________________ _
The document was recorded in the United States Patent and Trademark Office at
Reel _____ _, Frame ______ _, or for which a copy thereof is attached. 

D Additional documents in the chain of title are listed on a supplemental sheet. 

D Copies of assignments or other documents in the chain of title are attached. 
[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment 

Division in accordance with 37 CFR Part 3, if the assignment is to be recorded in the records of the USPTO. See 
MPEP 302.08) 

Patent Agent 

itle is supplied below) is authorized to act on behalf of the assignee. 

,ol-ur/G>S 
t, 

Signature Date 

650.6 35.4386 

Printed or Typed Name Telephone Number 

Title 
This collection of information is required by 37 CFR 3. 73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to 
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademar1< Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED 
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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a UNITED STATES PATENT AND 'lRADEMARK OmcE

Page 1 of 2 

(fw� 
UNITED STATES DEPARTMENT OF COl\ll\1ERCE 
United Stut"" Putcnt und Trudornnrk Office 
Ad-: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alc:xandria, 'litginia 22313-100 
www.ospto.p,v 

APPLICATION NUMBER FILING OR 371 (c) DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

11/224,354 

Kelvan P. Howard 
MDS Sciex (US) a division of 
MDS Pharma Services, Inc. 
1170 Veteran's Blvd., Suite 200 
South San Francisco, CA 94080 

09/09/2005 Graham Leith 42US 

CONFIRMATION NO. 9529 

FORMALITIES 
LETTER 

Date Mailed: 09/29/2005 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted

Items Reguired 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 missing. A properly signed oath or declaration in compliance with 37 CFR 1.63,
identifying the application by the above Application Number and Filing Date, is required.
Note: If a petition under 37 CFR 1. 4 7 is being filed, an oath or declaration in compliance with 37 CFR 1. 63
signed by all available joint inventors, or if no inventor is available by 9 party with sufficient proprietary
interest, is required.

The applicant needs to satisfy supplemental fees problems indicated below. 

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

• 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 
11/01/2005 DE""ANU1 00000023 502822 11224354 

01 FC:1051 130.00 DA 
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Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

A copy of tl,is notice MUST be returned with the reply. 

Office oflnitial Patent Examination ( 71) 27 -4000, or 1-800-PTO-9199, or 1-800-972-6382 
PART 1 - ATTORNEY/APPLICANT COPY

Page 2 of2 
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�.. PTO/SB/17 (12-04v2) 
ruO� � Approved for use through 07/31/2006. 0MB 0651--0032 

OCl S l U.S. Patent and Trademark Office; U .S. DEPARTMENT OF COMMERCE 

'\. r 
I lnrlAr thA &ft.'t Arwnrk RA<iur.tinn Ar.I nl HI�!\ nn Ml'!llnn,c; AM mnuirP.rl tn rP.AAnnrl tn A r.nllflciinn nf inlnrmAtinn unlP_<..� it rli11nlAv11 A vlllirl OMR r.nntrnl numhAr 

,.$/ Effective on 12/0812004. Complete if Known " 

If,. ·•· ant to the Consolidated Aoorooriations Act. 2005 (H.R. 4818). ------------------------., 

S 
Application Number 11/224,354 

- ·'"''fEE TRAN MITTAL FilingOate 09/09/2005 
For FY 2005 First Named Inventor David Jones et al. 

0 Applicant claims small entity status. See 37 CFR 1.27 

.... TOTAL AMOUNT OF PAYMENT I ($)

METHOD OF PAYMENT (check all that apply) 

Examiner Name NA 
Art Unit 2833 
Attorney Docket No. 42US 

D Check D Credit Card D Money Order D None D Other (please identify): 
------------

0 Deposit Account Deposit Account Number: 502822 Deposit Account Name:
-'

M
"'-=

D_S
"'"""

S
""

c .. ie=x ________ _ 
For the above-identified deposit account, the Director is hereby authorized to: (check all that apply) 

0charge fee(s) indicated below D Charge fee(s) indicated below, except for the filing fee 
r.71 Charge any additional fee(s) or underpayments of fee(s) D Credit any overpaymentsl.!':J under 37 CFR 1.16 and 1.17 

WARNING: lnfonnatlon on this fonn may become public. Credit card lnfonnation should not be included on this form. Provide credit card 
lnfonnation and authorization on PT0-2038. 

FEE CALCULATION 
1. BASIC FILING, SEARCH, AND EXAMINATION FEES

Application Type 
Utility 
Design 
Plant 
Reissue 
Provisional 

2. EXCESS CLAIM FEES
Fee Description 

FILING FEES SEARCH FEES 
Small Entity Small Entity

.E!!!.iil .E!!!.iil .E!!!.iil � 
300 150 500 250 
200 
200 
300 
200 

100 
100 
150 
100 

100 

300 
500 

0 

50 
150 
250 

0 

Each claim over 20 (including Reissues) 
Each independent claim over 3 (including Reissues) 
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FIELD OF INVENTION 

[001] This technology relates to impedance measurement systems for the measurement of the

impedance of each well of a microtitre plate.

BACKGROUND OF INVENTION 

[002] The present technology is novel in that it provides an impedance measurement system with

massive parallelism, high temporal sampling, and a means for interconnecting multiple

microtiter plate sensors to impedance measurement channels. The technology also includes a

method for internal compensation of impedance measurement drift due to temperature

changes or component aging.

SUMMARY OF THE INVENTION 

[003] The present technology provides an Impedance Measurement System (ZMS) for measuring

the complex impedance of each well of a single well or multiwell microtiter plate. The ZMS

utilizes a novel combination of parallel impedance measurement channels and the

multiplexing of impedance measurement channels for interconnecting multiple microtiter

plate sensors and reference impedance networks to the channels, allowing internal correction

of impedance measurement drift, maximized measurement accuracy, and minimized system

size. The system is self-contained, thermally controlled, provides well excitation and

measurement, and allows the measurement data to be stored or communicated to an external

host computer. The system can be used for impedance measurements of varying time

periods, single or multiple frequencies, and various measurement rates. Additionally, the

ZMS employs parallelism to obtain the required throughput at the repeatability required and
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incorporates novel calibration, self-check, and in-run compensation schemes as well as 

internal temperature control to ensure increased measurement accuracy and stabilization 

against thermal drift. 

BRIEF DESCRIPTION OF DRAWINGS 

[004] Fig. 1. ZMS General Structure

Illustration of an embodiment of the Impedance Measurement System overall structure

(ZMS).

[005] Fig. 2. Mother board digital circuitry

Illustration of an embodiment of a mother board for the Impedance Measurement System

(ZMS).

[006] Fig.3. Daughter board digital circuitry

Illustration of an embodiment of a daughter board for the Impedance Measurement System

(ZMS).

[007] Fig. 4. Thermal Control Scheme

Illustration of an embodiment of the thermal control scheme for the Impedance Measurement

System (ZMS).
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DESCRIPTION OF THE SPECIFIC EMBODIMENTS 

Structural Components 

[008] In one embodiment of the impedance measurement system, each row of sensors on a

microtiter plate is addressed by measurement circuitry (in the form of analog signal

conditioning circuits, multiplexing circuits, analog-digital converters, and digital signal

processors) on a single daughter board. The interconnection of each sensor from a particular

well in a particular row of the microtiter plate to the associated daughter board is made

through a Top Contact printed circuit board assembly (PCBA), which carries all sensor

signals. Each daughter board has multiplexing circuitry allowing one or more measurement

channels to address the sensors for each well in the row.

[009] In one embodiment, the PCBA is a contact printed circuit board assembly created through the

deposition of conductive inks or epoxies to form conductive traces directly on the insulating

substrate of the PCBA. Conductive inks containing silver, gold, platinum, and/or carbon

particles (such as those from companies such as Dupont and Acheson) are typical of those

used for this purpose. Alternate circuit board embodiments utilize PCBAs created through

photoengraving (which utilize a photomask and chemical etching to remove the insulator

from the substrate) or PCB milling (which utilizes a mechanical milling system to mill away

the insulator from the substrate).

[010] Within the Impedance Measurement System the top contact PCBA lies in a plane parallel to

and immediately below the microtiter plate, while the daughter boards are perpendicular to

the plane of the microtiter plate. A horizontal mother board is located below the daughter

boards.
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[011] A cell plate contact array provides the electrical connection between the top contact PCBA

and the microtiter plate via spring loaded pins (Pogo pins ™) located on the contact array

which interface with contact pads on the under-side of the microtiter cell plate and the top

surface of the PCBA. The contact pads are plated with a conductive metal, such as gold,

silver, nickel, tin, or copper.

[012] The top contact board, provides the connection between the daughter boards and the

microtiter plate sensors, as well as acting as a fluid barrier protecting the ZMS system from

cell plate spills. The top contact board is sufficiently thick to provide structural support

against the contact forces generated by the spring contact pins of the cell plate contact array.

In one embodiment, the thickness of the PCBA is in the range of2mm to 5mm. In another

embodiment, the PCBA thickness is in the range of 3mm to 4mm. In yet another

embodiment, the PCBA thickness is around 3.2mm. Additionally, the PCBA may contain an

electromagnetic compatibility (EMC) screening function and an internal ground plane.

[013] The top contact PCBA contains current sensing resistors for each sensor. The function of

these resistors is to convert the current flowing through each sensor into a voltage for further

signal processing. This signal is referred to as the sensor current signal. The top contact

board is interfaced to the daughter boards via a ·"five wire" interface or Kelvin connections,

wherein the contracts carrying the sensor voltage and the current signals to reduce

measurement errors.

5 
186



[014] The daughter boards carry the electronic components to drive and process a row of wells.

One daughter board is assigned to each row of the micro titer plate. In one embodiment, the

top edge of the daughter boards is equipped with a row of well drivers and an interlaced set

of multiplexing field effect transistors (or FETs, a type of transistor commonly used for

signal switching or amplification) for well selection within a row. Positioning the FETs at the

top of the daughter board provides for short and uniform connection paths, with insignificant

impedance, to the well electrodes via the top contact and cell plate contact array. Further

down the board, a programmable amplifier may be positioned to provide an adjustable gain

for the current (I) channel, ensuring that analog to digital conversion is not subject to

significant bit loss. A digital-to-analog converter may be used to provide DC offset

correction to the current channel to ensure the analog-to-digital converter input is centered on

the common mode range. Additionally, the daughter boards may be equipped with multiple

analog-to-digital converters (including one for the voltage channel and one for the current

channel), digital control circuitry ( e.g., digital signal processors, memory devices, field

programmable gate arrays, and/or electrically programmable logic devices), and voltage

regulation circuitry. In one embodiment, these additional components are arranged below and

to the side of the analog sections. The impedance data for a microtiter plate row is processed

by a digital signal processor dedicated to each row and located on the daughter boards.

[015] The ZMS may also contain deflector boards for thermal uniformity. The deflector boards

ensure that the air flow and local heating environment for the outer ZMS daughter boards is

similar to that for the inner boards. In one embodiment, the deflector bards have local heat

sources added to assist in the thermal control. In an additional embodiment, the heat source
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is located behind the deflector boards on a separate deflector. The deflector boards also 

provide physical support the for the ZMS board stack. The deflector boards have the same 

connector arrangement as the daughter boards but have additional mounting brackets which 

are screwed to the deflector bards and mother board (and additionally, may be screwed to the 

PCBA, or top contact board). 

[0 16] The ZMS daughter boards mate at their lowest edge with the mother board. The mother 

board accommodates various electrical components and functions, including the digital 

signal source, excitation low pass filtering, supervisory processing, ROM/RAM, host data 

communications, and may control enclosure temperature. The mother board processes the 

impedance measurement data, at a specific time and frequency, of all wells of the microtiter 

plate and communicates the results to the system controller. 

[017] Electrical performance dictates that the daughter board assembly be closely coupled to the

top contact board and that the circuitry be kept as tightly arranged as possible. The top

contact board must be maintained in an accurate physical relationship with the contact array

and is the reference point for the board assembly. The top contact board and the top contact

array are aligned by means oflocating features to positioning bars on the top plate.

[018] The top contact board is supported peripherally by a top plate. A combined fluid seal and

electromagnetic compatibility gasket is used between the board and plate. In one

embodiment, the full board stack is suspended from the PCBA board via the deflector boards

which provide a mechanical connection between the top contact board and the mother board,
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eliminating the need for any mechanical supports from the base or side of the ZMS structure 

and eliminating the differential thermal expansion problems with board to board 

connections. The main ZMS chassis is created by a "U" shaped folded outer shell 

surrounding the thermal control heat exchanger extrusions and providing baffles that control 

both the internal and external air flow. The top plate, front and rear covers are made of sheet 

steel in one embodiment. In additional embodiments, these structures can be made from any 

combination of case, sheet milled steel, aluminum, or stainless steel. 

[019] This physical arrangement and electrical configuration maximizes the accuracy of the

impedance measurements by minimizing the electrical path length and stray impedances

associated with connecting the microtiter plate sensor to the measurement circuit. The

minimized path length also optimizes phase and gain tracking, and maximizes the immunity

to noise.

[020] The physical configuration minimizes the number of needed mechanical supports and

eliminates key thermal expansion problems associated with other designs. The configuration

minimizes the size of the Impedance Measurement System thereby allowing more efficient

internal packaging and thermal stabilization of the electronic components (due to reduced

convection). The minimized path length also optimizes phase and gain tracking, and

maximizes the immunity to noise.
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[021] In an additional embodiment, each column of sensors, rather than each row of sensors, on a

microtiter plate is addressed by measurement circuitry on a single daughter board with the

system arrangement of the boards remaining the same.

Functional Elements 

[022] For each impedance datum in the domain (characterized by well number, frequency, and

time), each well is excited with a sinusoidally-varying voltage wave, and the resultant

voltage across and current through the well are measured. At a particular point in time, all

wells on the plate are excited by sine waves of the same frequency and phase to minimize

well interaction and the risk of intermodulation (the "multiplication" or amplification of one

frequency in a nonlinear element of a system by other frequencies transmitted through the

system).

Digitally Generated "Sine Wave" Signal Source 

[023] The sine wave excitation signal is produced by a high speed direct digital synthesizer located

on the mother board. In one embodiment, the synthesizer runs at a clock frequency of

256MHz. Alternate frequencies include any frequency from 50 MHz to 400 MHz, with

appropriate filtering and a compatible synthesizer device. At high frequencies, the number of

points per cycle is reduced, where the number of points is dictated by the ratio of master

clock and drive frequencies; higher clock frequencies are desirable.

Sine Low Pass Filters 
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[024] The digitally generated since wave is low pass filtered to reduce the stair step (the sudden

increases in amplitude) resulting from time step limiting at high frequencies and any

amplitude resolution limiting at lower frequencies. The low pass filtering occurs on the

mother board and is accomplished with three filter groups each covering one third ( on a log

scale) of the frequency range. The choice of filter bank in use at a given point in time is

selected by amplifiers with output disable (high impedance, Z) capability. Four cascaded

first order stages are used in each filter group. This approach has been selected to provide

maximum stability and minimum settling time. Each filter group has less than 6db fall off in

output at the high end of its frequency range but provides 40db attenuation for the lowest

stair step frequency component in the digitized sine wave, the result being a very clean, and

agile sine source.

Well Driver/Buffer Array 

[025] The output of the direct digital synthesizer (DDS) filter group is buffered by a driver array.

A master buffer drives a set of row drivers (one per Daughter board). The row drivers each

drive a set of individual well drivers (sixteen per daughter board). Each well drive is a short

circuit proof, low impedance, fixed output, voltage source. This approach isolates each well

and permits the drive signal to be closely coupled to the well, thereby avoiding the phase

shifts that would be incurred had long drive cables been used. Drive current is limited to

l00mA root mean square (RMS). Drive voltage has an upper limit of2volts peak to peak.

Actual well drive will be of the order of lO0mV peak to peak to maximize signal levels 

without introducing significant distortion. 

Excitation 
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[026] Each well is subject to a stepped sweep ( a series of single frequency bursts-one burst for each

selected frequency). The bursts consist of an integral number of cycles. In one

embodiment, the number of cycles is typically 15. The number of cycles for additional

embodiments are chosen to be sufficient for well and gain multiplexer switching transients to

settle and to obtain the necessary number of sample points. From preliminary modeling and

testing, no more than 68.2 ms per well for all frequencies is required to obtain sufficient

samples. For an embodiment in which a 96 well plate with 12 wells per row plus four

reference network channels, calculations to determine sufficient samples suggest a 1091 mS

measurement period, leaving 409 mS for multiplexer switching and signal settling within the

target 1.5 second update period.

Programmable Current Gain Stage with offset Adjustment 

[027] The programmable current gain stage provides gain in multiples of two from 1 through 64.

The gain bandwidth of this stage is matched to the frequency range. Gain selection is via a

multiplexer in the feedback path of the cascaded gain stages in the current path. The gain

multiplexer is replicated in the voltage path to preserve the optimum phase tracking. Residual

phase and gain errors are reduced by linear correction techniques within the digital signal

processor from the scan to scan measurements of the reference resistance/capacitance

networks. Offset adjustment is accomplished by injecting a current into the stage summing

node. This current is produced by a digital to analog converter under software control to

ensure the signal presented to the analog to digital converter ADC is centered about the AC

common mode voltage. The significance of offset adjustment requirements has been reduced

through the adoption of higher current sense "shunt" resistance value.
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[028] The gain/phase and DC offset compensation provides an "adjustment free" design which

corrects for component to component variation as well as any drift in components.

High Speed Clipper 

[029] During gain switching and well selection, transients are generated even though zero crossing

voltage points are selected. The amplitude of these transients is clipped by high speed

limiting amplifiers to ensure the analog to digital converters are not taken outside their linear

input limits.

Differential Analog to Digital Converter Drivers 

[030] A buffer/differential driver provides complimentary signals centered about the analog to

digital converter common mode voltage.

Analog to Digital Converters 

[031] A high speed, high resolution ADC is used for each of the current and the voltage channels.

The ADCs are 14bit, 60Mega Samples per second to provide high speed and accuracy

(especially at the lower current values anticipated n some circumstances). To ensure the

lowest drift the ADC's will operate at constant high clock rate with excess samples then

being discarded by the field programmable gate array FPGA or electrically programmable

logic device EPLD. An FPGA or EPLD is used on both mother and daughter boards to

perform general housekeeping duties and also specific high speed functions related to

excitation frequency generation and data acquisition.
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[032] Representative digital circuitry for the mother board and daughter board is shown in Fig. 2

and Fig. 3, respectively

[033] The current through and the voltage across each well is scaled, converted to digital values,

and transmitted via the measurement channels to either a storage device or an associated

computer. Careful matching of both signal levels and topology of the current and voltage

channels ensures excellent phase-tracking especially at high frequencies. On board

calibration channels are referenced to minimize residual gain and phase errors.

Data and Control Interface 

[034] An embedded instrument control computer is the external interface for data and control for

the ZMS. The interface must be able to accommodate and expected data rate of

approximately 5000 data points per second. In one embodiment, this serial link is provided

by a USB 1.1 The USB would also support a possible interface directly between the ZMS

and an external computer. Alternative interfaces include ehternet, USB, RS-485, or Firewre.

Internal Calibration 

[035] The ZMS provides for calibration, self-check, in-run compensation, and drift compensation.

[036] Calibration of the unit is performed by measuring precision, calibration resistor networks on

a "calibration plate" and correcting the internal reference networks.
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[037] Self-checking is performed by exercising the ZMS over a defined frequency set on the

internal reference networks and comparing results with the stored factory calibration values.

For self-tests, the ZMS performs a stepped sweep on all reference RC networks without any

calibration factors applied. The results are compared with a set of values downloaded from

the instrument computer. The stored values are established at the time of manufacture. The

results returned from the sweep must lie within the bounds set by the stored values.

[038] In-run auto compensation is performed by including high stability RC networks as reference

channels which are treated as an additional well and applying compensation derived from the

reference data set to the well data set. For in-run compensation, three precision RC networks

are included in the system. In one embodiment, three precision RC networks are included.

An alternative embodiment includes four reference networks. Additional embodiments may

include any number greater than three. The principal reference network has values set to

match the gross characteristics of a well with cells. The other networks have values that

provide an impedance characteristic both above and below the primary network to allow

checking and compensation for system non-linearity. These networks are also used with the

self-checking feature of the ZMS.

[039] Drift compensation is achieved by performing a stepped sweep on the calibration networks

and the wells at the start of each run to determine the DC basic offset, gain, and phase

correction factors required for each frequency and current gain setting. During the per row

scan interval, the ZMS performs a stepped sweep on the reference RC networks. Any

changes from the values obtained form the start of run values is used to determine drift
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compensation that is applied to the well results. The compensation factors required to bring 

the calibration networks to their start of run value are applied to the well results, greatly 

reducing temperature effects and other possible drift effects including aging and component 

to component variation. The stability and precision over any run is primarily determined by 

the reference RC networks. 

THERMAL CONTROL 

[040] In addition to the temperature compensation provided by the self calibration and in-run

calibration networks, the ZMS requires a stable controlled thermal environment. To achieve

the desired rate of ZMS accuracy and repeatability, temperature control to within± 1.5 °C is

necessary. In an additional embodiment, the temperature control must be within± 1.0 °C. In

yet a further embodiment, the temperature control must be within ± 0.5 °C.

[041] The ZMS thermal control system includes a high flow rate, forced air circulation system to

provide spatial termperature uniformity ability to remove waste heat generated by ZMS

heating to maintain optimum operating temperature temperature monitoring of gross air

temperature and gradients a heat exchanger to prevent build-up of contaminants causing

surf ace leakage currents

[042] The ZMS thermal control system maintains very high linear air velocities over the daughter

boards to keep amplifier devices to reasonable temperatures, to reduce noise, and to improve

component reliability. The thermal control system achieves this using a two part scheme. A

sealed inner air volume around the ZMS circuit boards recirculates air at high speed between
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boards and an inner heat exchanger surface. The heat generated is then removed by external 

fans blowing air at ambient temperature across the outer heat exchanger surface. The control 

scheme uses coarse control of the external fan speed to compensate for changes in ambient 

air temperature as an open loop control. Accurate internal air temperature is maintained by 

adding heat with a heater (or heaters) mounted on the heat exchangers or another internal 

surface. This is a precise closed loop linear control. The temperature control element for the 

ZMS may be located either within the ZMS itself or external to the system. 

[043] The ZMS thermal control system is displayed in Figure 4.
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SUMMARY 

[044] While the above is a complete description of possible embodiments of the device, various

alternatives, modifications, and equivalents may be used. The above description should be

viewed as only expemplary embodiments of the device, the boundaries of which are

appropriately defined by the metes and bounds of the following claims.
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What is claimed is: 

1. An impedance measurement system for measuring the complex impedance of each well of a

microtiter plate, the microtiter plate wells being formed in an array of rows and columns, the 

microtiter plate having a topside and an underside, the microtiter plate comprising sensors in the 

well bottoms and contact pads on the underside of the microtiter plate, the impedance 

measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board,

each printed circuit board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular row and the daughter board associated 

with the row, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board 

(4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 
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(5) a means for thermal control; and

(6) a means for system impedance drift compensation comprising at least three resistor­

capacitor networks. 

2. The impedance measurement system of claim 1, wherein the microtiter plate has 96 wells

arranged in an array of 8 rows and 12 columns. 

3. The impedance measurement system of claim 1, wherein the at least one top contact board is

a contact printed circuit board assembly. 

4. The impedance measurement system of claim 1, wherein the at least one printed top contact

board has a thickness above 3mm and less than 4mm. 

5. The impedance measurement system of claim 1, wherein the at least one printed circuit board

assembly interfaces with the at least one daughter board via a 5 wire. 

6. The impedance measurement system of claim 1, wherein the means for thermal control

comprises deflector boards and at least one heat source. 

7. The impedance measurement system of claim 1 wherein the means for thermal control is able

to control the system temperature to within ± 1.5 °C. 
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8. The impedance measurement system of claim 1 wherein the means for thermal control is able

to control the system temperature to within± 1.0 °C. 

9. The impedance measurement system of claim 1, wherein the means for system impedance

drift compensation comprises four resistor-capacitor networks. 

10. The impedance measurement system of claim 9, wherein the three resistor-capacitor

networks comprise a reference network with impedance values equivalent to a microtiter well 

sensor with cells, an R-C network with impedance characteristics above the reference network, 

and an R-C network with impedance characteristics below the reference network. 

11. The impedance measurement system of claim 1 additionally comprising an external interface

means for data access and system control. 

12. The impedance measurement system of claim 11, wherein the external interface means is an

instrument control computer. 

13. The impedance measurement system of claim 11, wherein the external interface means is an

external storage device. 

14. The impedance measurement system of claim 11, wherein the external interface means

interfaces with the impedance measurement system via a USB serial cable. 
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15. An impedance measurement system for measuring the complex impedance of each well of a

microtiter plate, the microtiter plate wells being formed in an array of rows and columns, the 

microtiter plate having a topside and an underside, the microtiter plate comprising contact pads 

on the underside of the microtiter plate, the impedance measurement system comprising: 

(1) at least one daughter board comprising measurement and multiplexing circuitry,

each daughter board being associated with a particular row of wells on the microtiter 

plate, 

the at least one daughter board lying in a plane perpendicular to the plane of the 

microtiter plate; 

(2) at least one top contact board assembly,

each top contact board assembly providing an interconnection means between a sensor 

associated with a particular well in a particular column and the daughter board associated 

with the column, 

the at least one top contact board lying in a plane which is parallel to the plane of the 

microtiter plate, above the at least one daughter board, and below the microtiter plate; 

(3) a motherboard comprising signal generation and signal processing circuitry,

the mother board lying in a plane which is parallel to the plane of the microtiter plate and 

below the at least one daughter board 
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(4) a cell plate contact array providing a means for electrical connection between the at

least one printed circuit board assembly and the microtiter plate contact pads; 

(5) a means for thermal control; and

(6) a means for system impedance measurement drift compensation comprising at least

three resistor-capacitor networks. 

16. The impedance measurement system of claim 15, wherein the microtiter plate has 96 wells

arranged in an array of 8 rows and 12 columns. 

17. The impedance measurement system of claim 15, wherein the at least one top contact board

assembly is a contact printed circuit board assembly. 

18. The impedance measurement system of claim 15, wherein the at least one printed circuit

board assembly has a thickness above 3mm and less than 4mm. 

19. The impedance measurement system of claim 15, wherein the at least one printed circuit

board assembly interfaces with the at least one daughter board via a 5 wire. 
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20. The impedance measurement system of claim 15, wherein the means for thermal control

comprises deflector boards and at least one heat source. 

21. The impedance measurement system of claim 15 wherein the means for thermal control is

able to control the system temperature to within ± 1.5 °C. 

22. The impedance measurement system of claim 15 wherein the means for thermal control is

able to control the system temperature to within ± 1.0 °C. 

23. The impedance measurement system of claim 15, wherein the means for system impedance

measurement drift compensation comprises three resistor-capacitor networks. 

24. The impedance measurement system of claim 23, wherein the three resistor-capacitor

networks comprise (1) a reference R-C network with impedance values equivalent to a microtiter 

well with cells, (2) an R-C network with impedance characteristics above the impedance values 

of the reference R-C network, and (3) an R-C network with impedance characteristics below the 

impedance values of the reference R-C network. 

25. The impedance measurement system of claim 15 additionally comprising an external

interface means for data access and system control. 

26. The impedance measurement system of claim 25, wherein the external interface means is an

instrument control computer. 
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27. The impedance measurement system of claim 25, wherein the external interface means is an

external storage device. 

28. The impedance measurement system of claim 25, wherein the external interface means

interfaces with the impedance measurement system via a USB serial cable. 
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Abstract: 

[045] The present technology provides an Impedance Measurement System (ZMS) for measuring

the complex impedance of each well of a single well or multiwell microtiter plate utilizing a

novel combination of parallel impedance measurement channels, multiplexing, and reference

impedance networks, allowing internal correction of impedance measurement drift,

maximized measurement accuracy, and minimized system size.
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BASIC FEE N/A NIA NIA NIA (37CFR 1.16/al. (bl, or(cll 
SEARCH FEE NIA NIA NIA NIA 
(37CFR 1.16(k). (i), or(m)) 

EXAMINATION FEE 
NIA NIA NIA NIA (37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS z <'( � x5() l.\ t) () (37 CFR 1.16(i)) minus 20 " . 
X = OR = 

INDEPENDENT CLAIMS 
7 

. t) 2.00= () (37 CFR 1.16(h)) minus 3 " X = X 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due 
FEE is $250 ($125 for small entity) for each 
(37 CFR 1.16(s)) additional 50 sheets or fraction thereof. See 

35 U.S.C. 41(a)(1)(G) and 37 CFR 1.16/s). 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) NIA NIA 

• If the difference in column 1 is less than zero, enter "O" in column 2. TOTAL TOTAL '\CO 

APPLICATION AS AMENDED - PART II 

OR OTHER THAN 
(Column 1) (Column 2) (Column 3) SMALL ENTITY SMALL ENTITY 

CLAIMS HIGHEST 

<( 
REMAINING NUMBER PRESENT RATE($) ADDI• RATE($) ADDI-

AFTER PREVIOUSLY EXTRA TIONAL TIONAL 
I-

AMENDMENT PAID FOR FEE($) FEE($) 
z 
LU Total . Minus .. = 

� (37 CFR 1.16(i)) X = OR X = 

Cl Independent . Minus ... = 

z (37 CFR 1.16(h)) X = OR X = 
LU 

� Application Size Fee (37 CFR 1.16(s)) 
<( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) NIA OR NIA 

TOTAL TOTAL 
ADD'L FEE OR ADD'L FEE 

(Column 1)  (Column 2) (Column 3) 

CLAIMS HIGHEST 

CD REMAINING NUMBER PRESENT RATE($) ADDI- RATE($) ADDI-

I- AFTER PREVIOUSLY EXTRA TIONAL TIONAL 

z 
AMENDMENT PAID FOR FEE /$l FEE($) 

LU Total . Minus .. = 

� (37CFR 1.16(i)) X = OR X = 

Cl Independent . Minus . .. = 
(37CFR 1.16(h)) X = OR X = 

LU 

� Application Size Fee (37 CFR 1.16(s))
<( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) NIA OR NIA 

TOTAL OR TOTAL 
ADD'L FEE ADD'L FEE 

• If the entry in column 1 is less than the entry in column 2, write •o• in column 3. 
•• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter •20•. 

••• If the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3". 
The "Highest Number Previously Paid For" (Total or lndeoendentl is the highest number found in the appropriate box in column 1. 

This collection of information 1s required by 37 CFR 1.16. The information 1s required to obtain or retain a benefit by the public which 1s to file (and by the 
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Patent Application Data Entry Format 

Inventor Information 

Inventor One Given Name:: Graham 
Leith Family Name:: 

Postal Address Line One:: 
City:: 
State or Province:: 
Postal or Zip Code:: 
Citizenship Country:: 

Inventor Two Given Name:: David 
Jones Family Name:: 

Postal Address Line One:: 
City:: 
State or Province:: 
Postal or Zip Code:: 
Citizenship Country:: 

Inventor Three Given Name:: Dirk 
Kupershoek Family Name:: 

Postal Address Line One:: 
City:: 
State or Province:: 
Postal or Zip Code:: 
Citizenship Country:: 
Correspondence Information 

Inventor Three Given Name:: Peter Leigh 
Jones Family Name:: 

Postal Address Line One:: 
City:: 
State or Province:: 
Postal or Zip Code:: 
Citizenship Country:: 
Correspondence Information 

Name Line One:: 
Name Line Two:: 
Address Line One:: 
Address Line Two:: 
City:: 
State or Province:: 
Postal or Zip Code:: 
Telephone One:: 
Fax:: 
Electronic Mail:: 

Kelvan P. Howard 
MOS Sciex (US) a division of MOS Pharma Services, Inc. 
Suite 200 
1170 Veteran's Blvd. 
South San Francisco 
CA 
94080 
(650) 635-4386
(650) 635-4399
kelvan.howard@sciex.com

1 
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Application Information 

Title Line One:: 
Title Line Two:: 
Total Drawing Sheets:: 
Formal Drawings?:: 
Application Type:: 
Docket Number:: 

Representative Information 

Registration Number One:: 

Continuity Information 

Prior Foreign Applications 

Impedance Measurement System with Incorporated 
Internal Measurement Drift Compensation Networks 
4 
Yes 
Utility 
42US 

48,999 

2 
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ARTIFACT SHEET 

Enter artifact number below. Artifact number is application number+ 
artifact type code (see list below)+ sequential letter (A, B, C ... ). The first 
artifact folder for an artifact type receives the letter A, the second B, etc .. 
Examples: 59123456PA, 59123456PB, 59123456ZA, 591234562B • II �'-I 3WaVCA-: 
Indicate quantity of a singl; type of art1act received but not scanned. Create
individual �rtifact folder/box and artifact number for each Artifact Type. 

□

□ 

CD( s). containing:
□ computer program listing 

Doc Code: Computer Artifact Type Code: P 
pages of specification 
and/or sequence listing 
and/or table 

□ 

Doc Code: Artifact - Artifact,.IYpe Code: S 
content unspecified or combined , LJ 
Doc Code: Artifact Artifact Type Code: U 

Stapled Set(s) Color Documents or B/W Photographs 
Doc Code: Artifact Artifact Type-Code: C 

Microfilm(s) 
Doc Code: Artifact Artifact Type Code: F 

Video tape(s) 
Doc Code: Artifact Artifact Type Code: V 

Model(s) 
Doc Code: Artifact Artifact Type Code: M 

Bound Document( s) 
Doc Code: Artifact Artifact Type Code: B 

Confidential Informati.on Disclosure Statement or Other Documents 
marked Proprietary, Trade Secrets, Subject to Protective Order, 
Material Sl;lbmitted under MPEP 724.02, etc . 

Doc Code: Artifact Artifact Type Code X 

Other, description: _______________ _ 
Doc Code: Artifact Artifact Type Code: Z 

March 8, 2004 
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