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Procedural History

• Petition (Paper 1) – Challenging claims 1-30 over Grounds 1 and 2:

BasisClaimsGround

§ 102 and § 103 based on U.S. Patent No. 
7,192,752 to Xu et al. (“Xu-752”)

23-30Ground 1

§ 103 based on Xu-752 and U.S. Patent 
Application Publication No. 2007-0057680  
Jones et al. (“Jones”)

1-22Ground 2
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Procedural History (cont’d)

• PO Preliminary Response (Paper 6) – Filed with statutory 
disclaimer disclaiming claims 9, 10, and 23-30 (EX2001)

• DI (Paper 9) – Instituting IPR as to claims 1-8 and 11-22

• PO Response (Paper 12) – Filed with statutory disclaimer 
disclaiming claims 16-22 (EX2020)

Remaining issue: The obviousness of claims 1-8 and 11-15 over Xu-
752 and Jones  
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Impedance-Based Cell Analysis

EX1012, 53; Pet., 3. 

EX1003 (Declaration of Dr. Bruce Kim), ¶41; Pet., 3.

EX1003, ¶43; Pet., 4.
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Giaever and Keese (1984)

EX1025; Pet., 2.

EX1003, ¶40; Pet., 2.

EX1015 (Agilent’s USP 7,459,303), 3:44-52; 
see also EX1016 (Agilent’s USP 7,470,533) at 
2:16-21; Pet., 2.
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Ghosh (1993) – Impedance-Based Cell Analysis at 
Millisecond Time Resolution

EX1017, 1604; Pet., 37.
EX1017, 1604; Pet., 37.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

EX1017 (Ghosh).
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Ghosh (1993) – Impedance-Based Cell Analysis at 
Millisecond Time Resolution (cont’d)

EX1017, 1608; Pet., 37. EX1017, 1609; Pet., 37.

“Ghosh describes the use of millisecond-time resolution between two measurements for a well to monitor impedance while 
studying electropermeabilization … Thus, at least as early as the 1990s, applications of impedance-based cell analysis systems 
using fast, millisecond-time resolution between measurements were known to POSAs, and further, even for such applications, 
POSAs were seeking faster sampling times to obtain data more frequently.”  Pet., 36-38.
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Early 2000s – ACEA Entered the Market; Xu-752 Issued in 2007

EX1005 (Xu-752).

EX1003, ¶44; Pet., 5.

Pet., 5 (“Almost 20 years after Giaever and Keese[,] … [ACEA] entered the market.”).
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The ’508 Patent

EX1001; Pet., 10.
EX1001; Pet., 10.
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The ’508 Patent Shares Disclosure With Xu-752

Pet., 12.
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The Alleged Improvements of the ’508 Patent

EX1001, Abstract.
EX1003, ¶53 (quoting EX1001, 24:53-25:44); 
Pet., 12-13.
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Independent Claims of the ’508 Patent

Status’508 Patent Features Not Disclosed in Xu-752Claim
At issue in 
this IPR

“at least two analogue-to-digital conversion 
channels coupled to the plurality of electrode 
arrays” and “wherein the impedance analyzer 
monitors the electrode arrays at millisecond time 
resolution”

1

Disclaimed 
(EX2020)

“a plurality of analog-to-digital (A2D) signal 
converters electrically arranged in parallel to one 
another”

16

Disclaimed 
(EX2001)

None (Xu-752 anticipates claim 23)23

EX1001, claim 1.
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Obviousness of the Remaining Claims (1-8 and 11-15) over Xu-
752 and Jones

EX1006.

EX1003, ¶188; Pet., 67. 

EX1006, Fig. 4; Pet., 67.
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Jones’s Disclosure

EX1006, Abstract.

EX1006, ¶[0002].
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Jones’s Disclosure (cont’d)

EX1006, ¶[0030].

EX1006, ¶[0003].
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EX1006, ¶[0025].

EX1006, ¶[0042].

Jones’s Disclosure (cont’d)
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Undisputed: Jones’s Impedance Analyzer Includes 
“At Least Two [ADC] Channels” 

EX1003, ¶135.
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Obviousness of Using Xu-752/Jones System with Parallel 
ADCs to Monitor Wells at Millisecond Time Resolution

• A POSA would have understood that Jones’s impedance analyzer 
with parallel ADCs is capable of millisecond time resolution 
measurements.  (Pet., 34-36, 53-55, 63-64; EX1003, ¶¶69-75, 137-
140, 168-182; Reply, 2-9) 

• A POSA would have been motivated to configure the Xu-752/Jones 
system for millisecond time resolution measurements.  (Pet., 37-42, 
64-65; EX1003, ¶¶178-182; Reply, 10-15)
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“Millisecond Time Resolution” Claim Limitation

PO Response, 15.

Reply, 5 n.2.
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Jones is Capable of Millisecond Time Resolution 
Measurements

EX1006, ¶[0003].

Belden Inc. v. Berk-Tek LLC, 805 F.3d 1064, 1076 (Fed. Cir. 2015) (A “reference must be 
considered for everything it teaches.”).

Bradium Techs. LLC v. Iancu, 923 F.3d 1032, 1049 (Fed. Cir. 2019) (A reference must be 
considered “not only for what it expressly teaches, but also for what it fairly suggests” to a POSA.) 
(quotation omitted).

EX1003, ¶75.

Reply, 4.
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EX1003, ¶74.

EX1006, ¶[0025].

Jones is Capable of Millisecond Time Resolution 
Measurements (cont’d)
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Jones is Capable of Millisecond Time Resolution 
Measurements (cont’d)

Reply, 5.EX1006, ¶[0042].
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Jones is Capable of Millisecond Time Resolution 
Measurements (cont’d)

• Xu-752 (EX1005)
o 16- and 96-well plates, see, e.g., Figs. 2, 3A
o Single or multiple frequencies, see, e.g., 23:52-54
o Measurement frequency 1 Hz to 100 MHz, see, e.g., 

26:20-24 (“For example, the impedance can be 
measured in a frequency range from about 1 Hz to 
about 100 MHz.”)

• Jones (EX1006)
o Single- or multi-well plate, see, e.g., ¶[0003]
o Single or multiple frequencies, see, e.g., ¶[0003]
o Configurable number of daughter boards, see, e.g., 

¶[0025] 
o Three or four reference channels (see, e.g., ¶[0042]), 

and a POSA would have been motivated to 
eliminate unnecessary measurements of reference 
channels to achieve desired measurement 
resolutions (EX1003, ¶¶171-175) 

Reply, 6.
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Jones is Capable of Millisecond Time Resolution 
Measurements (cont’d)

Reply, 9.

Reply, 1.
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A POSA’s Motivation to Configure the Xu-752/Jones System 
for Millisecond Time Resolution Measurements

Agilent concedes: There were applications of impedance-based cell analysis known to a 
POSA at the time of the ’508 patent that required millisecond-time resolution between 
measurements.  Pet., 31-47; EX1003, ¶¶107-126; Reply, 11-13 (“Agilent concedes this 
point, failing to make any counter-arguments.”).

Agilent concedes: A POSA understood that the biological cell phenomenon to be studied 
dictates the requisite measurement speed, and such speed must be commensurate with the 
cell dynamics being studied.  Pet., 31-47, 63-65; EX1003, ¶¶107-126, 168-182; Reply, 13 
(“Agilent does not argue otherwise,” and “Dr. Sanchez confirmed that the requisite 
measurement resolution is ‘driven by the application,’” quoting EX1028, 52:18-53:12). 

Accordingly, a POSA seeking to employ the Xu-752/Jones system to study electropermeabilization or 
other known phenomena occurring at a millisecond time scale would have used the configurations 
expressly disclosed in Jones to achieve a measurement resolution adequate to measure the biological 
phenomenon at issue. Pet., 31-47, 63-65; EX1003, ¶¶107-126, 168-182; Reply, 11.
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A POSA’s Motivation to Configure the Xu-752/Jones System 
for Millisecond Time Resolution Measurements (cont’d)

• Ghosh (EX1017) – impedance-based cell 
analysis at millisecond time resolution (see 
slides 6-7 above) (Pet., 36-38)

• Yu (EX1008) – measurements in “as little as 50 
ms/well” (Pet., 38)

• Mohr (EX1018), Pancrazio (EX1019), and 
Heer (EX1021) – monitoring the beating 
activity of cardiomyocytes at millisecond time 
resolution (Pet., 38-40)

• Yang (EX1022) and Qiu (EX1023) – using 
impedance-based cell analysis to monitor 
cardiomyocytes (Pet., 40-41)EX1003, ¶116; Pet., 36-41.
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Prior Art: Yu’s Measurements in “as little as 50 ms/well”

EX1008, 37; Pet., 38.

Prosecution of Agilent’s U.S. 9,709,548 (Wang-548, 
EX1013), a parent of the ’508 Patent:

EX1014, 256 (Agilent’s claim amendment to overcome Yu); 
Pet., 9-10.

EX1014, 268 (Agilent’s remarks); Pet., 9-10.
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Prior Art: Mohr (EX1018), Pancrazio (EX1019), and Heer 
(EX1021) 

EX1003, ¶113; Pet., 38-40.

EX1018 (Mohr), 267; Pet., 39.
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Prior Art: Mohr (EX1018), Pancrazio (EX1019), and Heer 
(EX1021) (cont’d) 

EX1019 (Pancrazio), 184; Pet., 39. EX1021 (Heer), 364; Pet., 40.
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Prior Art: Using Impedance-Based Cell Analysis Systems To 
Monitor Cardiomyocytes (Yang, Qiu)

EX1003, ¶115; Pet., 40-41. EX1022 (Yang). EX1023 (Qiu).
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A POSA Understood That The Cellular Phenomenon To Be 
Monitored Dictates The Requisite Measurement Speed

Pet., 64.

EX1001, claims 11-14.

Agilent’s expert Dr. Sanchez confirmed that the 
requisite measurement resolution is “driven by the 
application,” and that the “measurement needs to be 
fast enough to monitor th[e] cellular activity.”  
EX1028, 52:18-53:12 (cited at Reply, 13).
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Indefiniteness Issues With “Millisecond Time Resolution” 
Term

DI, 9.

DI, 10-11.

EX1028, 50:20-51:14; Reply, 24.


