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1. ASSAY INFORMATION[ TC "ASSAY INFORMATION"\F C\L "2" |

1.1 Assay Specifications[ TC "Assay Specifications' \f C\l "'3" |

2000XP.

1.1.1 Reference Assays [ TC "Reference Assays and

The following predicate method was used
e Siemens Immulite 2000XP

1.1.2 Analyte Specifications

Intact PTH is a labile peptide and c:
blood proteases. Collected Whole

to inactive fragments by endogenous

A b1ot1n" abeled' -onoclonal anti-C-terminal PTH antibody coated on an avidin surface
serves as-the capture surface for the sandwich ELISA. The sample (whole blood, plasma or
serum) is dlluted tixed with an alkaline-phosphatase-labeled mouse monoclonal anti-N-
Terminal PTH. antibody, and the mixture incubated on the capture surface for 10 minutes. After
the incubation, the surface is washed and the substrate is incubated on the surface for 10 minutes,

and then the resulting chemiluminescence is read in Relative Light Units (RLU).

Table | SEQ Table \* ARABIC |: Materials

Name Supplier Catalog #
Native Human PTH NIBSC 79/500
Mouse Anti-C-Terminal PTH Antibody (CAb) Immunodiagnostik AK 1403.2
Mouse Anti-N-Terminal PTH Antibody (DAb) Genway GWB-E2AA46
Alkaline Phosphatase Labeling Kit (SH) Dojindo LK13
Biotin Labeling Kit (SH) Dojindo LK10
Alkaline Phosphatase Substrate Theranos T-ALKP-SBO1
Carbonate-bicarbonate buffer Sigma C3041
Starting Block (TBS) Pierce 37542
THERANOS CONFIDENTIAL Page [ PAGE ]
FOIA Confidential Treatment Requested by Theranos THER-6309805

Fed. R. Crim. P. 6(e) material



2. ASSAY DEVELOPMENT][ TC "ASSAY OPTIMIZATION" \F C\L "2" ]

1.2

Verification" \fC\1 ""1" ]

To determine the optimal pair for the PTH ELISA, combinations of €:
antibodies were tested. The screening was performed with _gglibfaj_[o:rs--.

Antibody Screening | TC ""Detection Antibody Conjugate

Antibody # | Vendor Catalog # oy Host
1 AbD Serotec 7070-6206 Mouse
2 Genway N/1F8 Mouse
3 SIGMA Mouse
4 SIGMA Rabbit
5 US Biological Rabbit
6 US Biological 11H97 Mouse
7 US Biological :~ 11H98 Mouse
8 Us BlOlOglC 1-34 8BG.10 Mouse
9 i 53-83 Mouse
10 1-34 Mouse
__ 002898 0293 not specified Rabbit
_ .20-322-392050-E16 1-34 Mouse
3, 20-322-392050-1B7 | 1-34 Mouse
14 - 20-322-392050-E5 44-68 Mouse
15 Jen 20-322-392050-G7 44-68 Mouse
16 Immimdiagnostik | AK 1104.2 1-38 A1/70 Mouse
17 Immundiagnostik AK 1103.2 1-37 Mouse
18 DiaSource 51.149.16 44-68 14H5 1C7 Mouse
19 US Biological P3109 70-84 Goat
20 Fitzgerald 70-XG68 53-84 Goat
21 Fitzgerald 70-XG67 1-34 Goat
25 DiaSource 53.149.06 1-34 Sheep
26 abcam ab14498 53-85 Mouse
26 Immundiagnostik AK1403.2 53-84 D11 Mouse
27 Immuquest 1Q399 1-34 BAMS7 Mouse
28 Immundiagnostik Al1111.2 1-34 Rabbit
29 Immundiagnostik Al1112.2 1-34 Rat
30 Immundiagnostik A11143 1-34 Goat
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PEE

#

Antibody # | Vendor Catalog # Immunogen | Clone Host
31 Immundiagnostik A1115.1 1-10 Rabbit
32 Immundiagnostik A 11172 1-34 Rabbit
33 Immundiagnostik AK1102.2 1-34 - | Mouse
34 Immundiagnostik | AK1105.2 1-38
35 Immundiagnostik AK1106.2 1-10
36 Immundiagnostik AK1107.2 1-38
37 Immundiagnostik AK1108.2 1-38
38 Immundiagnostik AK1109.2 1-10
39 Immundiagnostik AK1110.2 1-10
40 Immundiagnostik A 10182 44-

41 Immundiagnostik A1113.2

42 Immundiagnostik A 14112 Rabbit
44 Immundiagnostik AK1404.2 Mouse
45 IBT PAZ593-9 Rabbit
46 IBT MAB OP-4 Mouse

43 29 400 10183 20.5
40 1173 55 2
0 483 43.2

44 29 400 3686 26.6
40 602 18.9 2
0 388 37.1
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1.3 Antibody Screen for Response to Clinical Samples

In order to determine that a correct dose response to clinical samples wag shown, all finalist pairs
were screened with clinical samples. Most candidate pairs showed higheross reactivity to PTH

sample dilution)

CAb DAb Sample Id
18 26 BRH545685
BRH545695
BRH545710
18 3 BRH545685 ¢ 137653
BRH545695 380 14.6
: 530 193
33068 2.4
512 11.6
491 7.4
15594 26.8
390 16.8
326 17.6
59765 69.6
566 6.2
BRH545710 601.9 172.0 597 6.5
18 13 BRH545685 7.0 18.7 11487 2.4
BRH545695 48.9 19.5 610 16.7
BRH545710 601.9 172.0 632 7.9
18 7 BRH545685 7. 18.7 30374 13.9
BRH345695 48.9 19.5 641 0.7
BRH545710 601.9 172.0 753 15.2
18 9 BRH345685 7.0 18.7 85582 31.0
BRH545695 48.9 19.5 621 11.9
BRH545710 601.9 172.0 779 8.2
26 2 BRH545684 0 18.7 524 22.2
BRH545695 48.9 19.5 1052 9.5
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| BRH545710 601.9 172.0 2049 253 ]

Table [ SEQ Table \* ARABIC ]: Clinical Sample Screen Candidates from Round 4 (1:10
sample dilution)

CAb  DAb  SampleId [Rf};‘/’;“f‘”’ [CL;E/E‘:““]’
26 29 999-146-2 115 29.9
999-146-10 156 13.2
999-146-11 308 122.0
999-146-9 353 114.0.
19 29 999-146-2 115
999-146-10 156 .
999-146-11 308
999-146-9 . 353

1.4 Training Set (C26, D29

b results were also tracking by matrlx It was decided to
perform further matrix tests.

~-ARABIC ]: Training Set Results (C26, D29)

Type [Reported], [CLIA Result], [Theranos
pg/mL pg/mL Result], pg/mL

Serum 999-146-2 115.0 29.9 31.4
999-146-9 353.0 114.0 111.4
999-146-10 156.0 13.2 0.1
999-146-11 308.0 122.0 97.9

Li-Hep Plasma  BRHS545687 36.9 34.5 4.6
BRH545689 31.3 64.1 3.5
BRH545702 62.6 172.0 18.2
BRH545703 76.3 395.0 62.8

Reference methods:
Serum samples reported pre-aliquot values via Bayer Centaur (model not specified)
LiHep samples reported pre-aliquot values via Siemens Immulite (model not specified)
CLIA lab post-aliquot results via Siemens Immulite 2000XPi
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Figure | SEQ Figure \* ARABIC |]: Training Set Theranos vs. Reported Results (C26, D29)
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Figure | SEQ Figure \* ARABIC |: Training Set CLIA Lab Result vs. Reported Centaur Result
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1.5 Effect of Diluent

Some literature reports that the addition of mannitol to assay diluent may help to stabilize intact
PTH. Three diluents were tested for the Theranos PTH assay. The additior
BSA in TBS assay buffer resulted in higher signal but also higher background

was chosen as the assay diluent.

Table | SEQ Table \* ARABIC ]: Effect of Diluent

3% BSAin TBS | o ° Mannit Block (TBS)
[PTH] pg/mL Mean RLU CV % | Méai RLU €V %
400 35600 9.6 145495 5.9
200 . 75252 6.8
100 10852 37335 8.9
40 3785 13314 9.3
26 2505 9190 8.6
10 2615 3649 117
4 5.4 1588 14.9
0 2030 26.6 265 6.0
68 550
3 14
2 6

* ARABIC ]: Effect of Diluent

Diluents
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1.6 Capture Antibody Titration

The capture antibody was titrated at 10, 5 and 2.5 ug/mL on the 20 ug/mL UltraAvidin surface.
The response was very similar at 5 and 10 ug, mL. At 2.5 ug/mL the modulatlon ‘was

significantly lower and CVs were significantly higher. A coating conceritr
chosen as the final condition based on the signal to background observed

Table [ SEQ Table \* ARABIC |: Capture Antibody Tltratlon

2.5 ug/mL S ug/mL
[PTH]
pg/mL Mean CV % | Mean CV %
400 50060 21.2 145495
200 24302 15.2 75252
100 10716 25.8 373
40 4649 12.3 13
26 2622 10.5
10 1278 19.6
4 591 7.4
0 145 31.6
Avg CV %
S/B @ 1000
S/B @ 10 16

-~
o

0

200000 -
180000 -
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140000 -
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= 100000 -
80000 -
60000 -
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1.7 Alkaline Phosphatase Conjugate Stabilizer (C26, D29)

Varlous alkaline phosphatase stablhzlng dlluents were tested, Stabllzyme AP a commerc1al

Stabilzyme AP was chosen as the DAb dlluent

Table | SEQ Table \* ARABIC ]: Alkaline Phosphatase :

Condition [PTH] pg/mL  Mean RLU
Stabilzyme AP 400 585
40 59
& 6
Starting Block w/ 0.1 mM 629
Zn*" and 5mM Mg™* 7
6
3% BSA w/ 0.1 mM Zn>"ax 127846 52 380
24
SmM Mg~ in TBS 13621 14.4 41
1448 104 4
336 458

RABIC |: Alkaline Phosphatase Conjugate Stabilizers (C26, D29)

DAb Stabilizers

180000 -
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InZ+ and 5mb Mg2+

& 3% BSA w/ 0.1 mM Zn2+
amj SmM dgZ+ in TBS

0 160 200 3060 400 500
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1.8 Detection Antibody Titration (C26, D29)

The detection antibody was titrated at a loading concentration of 350, 250 and 100 ng/mL. The
final concentration in the sample mixture is diluted 10-fold during sample prepa tlon A loading

low end, and was chosen as the final assay condition.

Table | SEQ Table \* ARABIC ]: Detection Antibody Tltratlon
[DADb], ng/mL [PTH] pg/mL Mean RLU CV % Modulatlon

100 400 159332 9.7
100 31402 19.7
40 16183

10 3730
1666
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Figure | SEQ Figure \* ARABIC |: Detection Antibody Titration (C26, D29)
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1.9 Sample Dilution

To test the effect of sample dilution on the assay and to determine if a predilution into standard

than 1:10.

Table | SEQ Table \* ARABIC |: Sample D11ut10

3% BSA assay buffer could be performed for ease of future multiplexin{g,____

_3 sample dilutions

"%
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1.1 Standard Curve (C26, D29)

To determine optimized assay sensitivity and calibrate the clinical sample tramlng set and spike

recovery, a standard curve was generated. The assay calibrators were adjus i e Siemens
Immulite. The LLOQ was 2 pg/mL.

Table | SEQ Table \* ARABIC |: Standard Curve (C26, D29)

Signal, RLU Conc, pg/mL
]Egnlnlﬂ Mean CV % Mean CV% % Recg}

400 111757 13.8 382.5 14.4
200 63139 11.5 214.9 12.0
100 29114 204 97.1 20.6
40 11406 118 124
26 8445 20.2

10 3195 13.1

4 1453 8.4

2 858 48

1 612 143,

0 233 223

OX cahbrators were made in assay buffer containing Roche Complete
Protease Inhibitor, Cocktail. These calibrators were spiked into each matrix 1:10 including a
buffer control to determine any effect of the protease inhibitor on the assay response. The spiked
samples were also submitted to the CLIA lab for measurement on the Siemens Immulite
2000XPi PTH assay. The CLIA lab assay was not validated for lithium heparin plasma.

Recovery in all 3 test matrixes was excellent in the Theranos assay. Recovery was slightly lower
than expected in the Siemens assay especially in the lithium heparin plasma, but results were
comparable to the Theranos assay.

Matrix effects did not explain the observed difference in results between Theranos and Siemens
Immulite for Lithium Heparin plasma clinical samples compared to serum clinical samples.
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Table | SEQ Table \* ARABIC |: Plasma and Serum Spike Recovery (C26, D29)

CLIA Result (Siemens Immulite Theranos Result
Nominal 2000XP) Signal, RLU Conc, pg/mL
[PTH] Result, Minus % %
Matrix pg/mL | pg/mL Endogenous Recovery | Mean V.%  Recovery
Buffer 350 46142 108
Control 175 20013 94
65 6319 83
30
10
O F
EDTA 350 239.0 111 91
Plasma 65 6323 7.2 95
10 23.5 10.9 108
0 16.0
LiHep 350 184.0 9.8 95
Plasma 65 55.2 10.8 98
10 21.8 17.1 91
0 14.9
Serum 9.1 109
8.8 125
27.1 175
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Figure | SEQ Figure \* ARABIC |: Dose Response in Buffer, Serum and Plasma Matrix (C26,

D29)
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Figure [ SEQ Figure \* ARABIC |: Theranos (C26, D29) vs. Siemens Immulite Result, Spiked
Serum and Plasma

Theranos vs Siemens Result, 3 Matrixes
4000 - & ¥ = 1.2987x
3500 - . R~ 09843
E 300.0 - y=1731x
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= 2500
=
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1.3 Clinical Samples (C26, D29)

A set of clinical samples consisting of 9 serum samples (Sunny Lab) and 30 lithium heparin
plasma samples (Bioreclamation) were tested on the Theranos system and'in the-CLIA lab on the
Siemens Immulite 2000XP. :

serum versus plasma was not Vlable

Correlation of the Theranos result to the Siemens Im
serum samples compared to plasma samples: For [

f4 serum and 4 plasma samples.

ium heparin plasma and serum
nos assay, yet the low recovery of
to serum was consistent.

Previous spike recovery of native PTH
showed there was no baseline matri
endogenous PTH in clinical plasm:

Figure [ SEQ Figure \** 1__p1céi=l_: Samples (C26, D29)

Theranos to CLIA Result {2000%Pi)
23 Li-Hep Plasma, 9 Serum Samples

3000 -
» y = 1.3507x
€ 2500 - R2=0.7312
S,
& 200.0
- o y =0.1053x
E 150.0 - R? ={0.86b6
3
£ 100.0
é % LiHep Plasma
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g 180 200 300 400 500
CLIA[PTH], pg/mL
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Table [ SEQ Table \* ARABIC |: Clinical Samples (C26, D29)

{} g g

Matrix Sample ID Reported, CLIA, Theranos,
pg/mL pg/mL pg/mL
Serum 01 115 493 39.2
02 115 29.9 31.9
05 273 44 4 64.1
06 123 24 4 162 ™
07 196 122 )
09 353 114
10 156 132
11 308
12
LiHep Plasma 317
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1.4 Protease Inhibitor Test

To determine if a protease inhibitor in the diluent is necessary, lithium heparin plasma samples

effect on the dose response of the assay.

The lithium heparin plasma sample results were not signi

that showed low results in the Theranos assay compared to the Siemens’

[PTH]

pg/mL Mean

100

35779

Table [SEQ

: ltiptex formats.

re tested with and

h-Protease Inhibitor in Diluent

BIC ]: LiHep Plasma Sample Results with Protease Inhibitor in

Without Protease Inhibitor With Protease Inhibitor
Signal, RLU Conc, pg/mL Signal, RLU Conc, pg/mL
Sample  [Repoxted], [CLIA], Mean CV% | Mean CV % | Mean CV % | Mean CV %

ID pg/mL pg/mL
693 537 32.0 1388 18.0 3.8 23.1 1229 154 3.5 12.7
697 377 429 1814 12.6 53 15.0 2327 6.7 7.0 7.6
704 584 26.7 565 10.5 OORL - 603 82 OORL -
707 74.1 35.9 1296 3.9 3.5 52 1140 13.1 2.9 18.1
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1.5 Normal Plasma Screen (C26, D29)

To further assess the problem with recovery of endogenous PTH in plasma samples, a set of 12
plasma samples from normal donors were obtained and tested in the CLTIA"lab on the Siemens

Immulite 2000XP and on the Theranos assay. The whole blood was collec DA tubes and
"'eC__tion. The

12 w/PI 70.5 331 13.1 OORL
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1.6 Amelioration of Poor Recovery of Endogenous PTH in Plasma

The difference in plasma versus serum clinical samples was not explalned by splke recovery of
native PTH into EDTA plasma, lithium heparin plasma, and serum, since &
excellent in all matrixes. It is also not explained by the reported dlfferenc

signal indistinguishable from background:

e Addition of 2 brands of protease inhibitor cag
assay diluent with and without EDTA, |
e Spiking of the plasma samples direct
e Adding 5% mannitol in assay b :
e Increasing DAb concentration’
complement.
Pre-incubating the DAb w

under the un-optimized conditions, the combination of C26, D2 was able to detect endogenous
intact PTH in the normal plasma samples.

Therefore, the assay was re-optimized with the backup pair C26, D2.
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1.7 Normal Plasma Screen (C26, D2)

As previously noted, the original antibody pair chosen (C26, D29) showed very low recovery of

samples. Ten of the previous-collected and frozen normal plasma samples
backup pair C26, D2 and calibrated on the standard curve shown below

optimized for the original pair.

With the new detection antibody, a range of values for PTH ¥

samples.

Table [ SEQ Table \* ARABIC ]: Standard Curve (

Signal, RLU
[PTH] pg/mL
Mean RLU CV %

400 6592
200 4031

40 1002

26 769

10 450

4 429

2

0

Table | SEQ Tabl

30.6
16.6

143
14.2
21.8
25.2
1.3
0.4
39.4
8.7
159
28.9
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1.8 Training Set

To verify that changing the detection antibody eliminated the problem with measuring
endogenous PTH in plasma compared to serum, a training set of 8 serum..___ sample
heparin plasma samples was tested on the Theranos System w1th C26 D2

Sample Type Sample CLIA, Theranos,

ID pg/mL pg/mL
Serum 02 299

05 44

06 244 7

07 122

09 114

10

11

LiHep plasma

THERANOS CONFIDENTIAL

FOIA Confidential Treatment Requested by Theranos

Fed. R. Crim. P. 6(e) material

and 11 lithium
'ared to the

Page [ PAGE ]

THER-6309829



Figure | SEQ Figure \* ARABIC ]: Training Set (C26, D2)

Theranos vs CLIA Siemens 2000XP
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0 1709 10.1
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1.10 Assay Format Optimization

Previous testing showed that co-incubating the sample and detection antibody on the capture

DAb and then introduced to an UltraAvidin capture surface ]
improvement in modulation.

Table [ SEQ Table \* ARABIC |: Assay Formats (C2 :

surface rmproved sensmvrty significantly compared toa 2 step format To furth'

increase

Format [PTH] pg/mL -~ Mod
Control (10, 10 minute co- 400 21
incubation) 40 3
0
10 Minute pre-incubation of 19
DADb and Sample 3
1
CAb and DAD both in 2634 40.7 8.
solution 2091 823 6
376 0.2
326 15.2
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1.11 Blocking Buffers for Capture Surface Coating

Since Starting Block showed improved assay response compared to 3% BSA in TBS, it was
tested as a CAb surface-coating blocker and fixative as well. Starting Block shot
improvement in signal to background compared to BSA blocklng buffer T

Block was chosen as the final coating condition.

Table [ SEQ Table \* ARABIC |: Blocking Buffers for Caj ture .

Coating Buffers ﬂ;,T,,I,I]l l\l;lfgl CV % Modul '
3% BSA 250 6652 15.6

25 1063 22.9

0 395 18.9.
Starting Block 250 6107
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1.12 Sample Dilution (C26, D2)

To determine if a lower sample dlluthIl would have a sxgmﬁcant 1mpact on assay sensitivity, the

Slgnal RLU

S [T | e oy s
10x 800 12053 7.2 105
200 5621 98
40 1466 107
10 743 108
484 66
472 119
412 155
5 101
105
95
105
91
117
104
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1.13 Alkaline Phosphatase Conjugate Stabilizer (C26, D2)

Detection antibody conjugate stabilizers were re-tested for the new detection antibody. With the
original pair a stabilizer made with Starting Block showed slight improverent dver Stabilzyme
AP but the advantage was not necessary for that pair since the or1g1na1 pai :
strong modulaton. 7

For the new pair both Starting Block based stabilizer and lf’eSta

Table | SEQ Table \* ARABIC ] Alkahne hi p , 1 Sfabilizer (C26, D2)

DAD Diluent/Stabilizer CV %  Modulation
Stabilzyme 173 16
57 2
11.7
Biostab 5.6 32
13.5 2
17.5
Starting Block w/ 0 12.8 29
Zn*" and 5mM Mg2 79 3
6.0
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1.14 Detection Antibody Titration in Starting Block and Biostab (C26, D2)

Since Starting Block with 0.1 mM Zn*" and 5mM Mg”" and Biostab both decreased the assay
background and increased modulation, the DAb concentration was re-titrated in’

diluents to determine the optimal condition.

g

Stabilizer [DAB]ng/mL  [PTH] pg/mL nRLU “.CV%  Mod
Starting Block w/ 0.1 mM 100 750~ 128 29
Zn2+and SmM Mg2-+ 200 5
6.0
94 37
29 3
272
93 32
12.9 3
44.0
BioSb 200 6034 56 32
10 410 135 2
0 190 175
200 26774 110 17
10 2650 36.9 2
0 1548 19.1
200 44669 6.4 18
10 5511 8.7 2
0 2443 100
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1.15 Determination of LLOQ and ULOQ

With the final optimized conditions, a 10 point calibration curve was run and the LLOQ and
ULOQ were determined along with other assay parameters using the Therano M
calibration software. The assay LLOQ was 2 pg/mL and the ULOQ was 800
the target sensitivity for the assay of at least 4 pg/mL. 7

Table | SEQ Table \* ARABIC |: Standard Curve with Firial Ass:
[PTH] Signal, RLU Back-Calculated Conc, p
pg/mL | Mean RLU CV % Mean CV % % Ree

800 75308 5.8 852.08 55
400 32197 123 379.48 11.8

200 17229 249 205.32%.
100 7913 12.5 91 55
40 4100 6.5

26 3050 17.3

10 1232 14.6 7.
293 o,
610

0 330

Conc =814.291 * (((7-5
Signal Min = 566

Fragments of. yere obtained from ProSpec Bio and NIBSC for cross reactivity testing. The
Theranos iPTH:-shows no cross reactivity for any of the PTH fragments and is specific for intact

PTH.

Table [ SEQ Table \* ARABIC ]: Cross Reactivity
Test Substance [Test Substance], Signal, RLU Conc, pg/mL

pg/mL Mean RLU CV % | Mean Conc CV %
PTH 1-34 fragment 1000 419 0.7 OORL -
PTH 39-84 fragment 1000 353 29 OORL -
PTH 44-68 fragment 1000 379 11.8 QOORL -
PTH 53-84 fragment 1000 402 9.1 OORL -
PTH 7-34 fragment 1000 337 23.9 OORL -
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1.17 Effect of Anticoagulant

To determine if the choice of EDTA or lithium hepann antlcoagulant fo_r blood collectlon

Table [ SEQ Table \* ARABIC |:

hthxum heparm antlcoagulant may be used for this assay.

Effect of Anticoagulant

o
Anticoagulant Spiked [PTH] Megl?nc, pg/mL
pg/mL oV % -
Conc
EDTA 250 : oS
150 o
o 99
0
Li-Hep _
106
68

Figure | SEQ Figur Effect of Anticoagulant
Effect of Ant:coagulant
300.0
./‘/$~
= 250.0 e
E /,/‘/J
2 y = 0.9999x -
£ 2008 R?=0.9844 7
£ 1500 - Pl
-
£ 7
3 //:’
T 100.0 e
= P
S 500 L
e
0.0 : ; : : : :
0.0 50.0 100.0 1500 2000 2500 3000
EDTA Piasma Result, pg/miL
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1.18 Interfering Matrixes

To determine if grossly lipemic, icteric or hemolyzed samples influence the result of this assay,
PTH was spiked into each of these matrixes and spike recovery was calculated. Recovery was
good in lipemic and hemolyzed serum, however icteric serum showed ove Grossly
icteric samples may produce erroneous results in this assay.

Table | SEQ Table \* ARABIC ]: Interfering Matrixes

Conc, pg/n '
Matrix Spiked [PTH] Mean Conc CV %
pg/mL
Hemolyzed 250 290.1 9.6
150 179.7 8.3
75 76.3 17
0 oORL > .
Ieteric 250 4165 162
150 123
95
Lipemic 109
109
79
Figure [ SEQ Figure \* ARABIC]:"] ntérfering Matrixes
Interfering Matrixes: Spike Recovery
450.0
¥ =1.1608x%
4000 - | R? = 0.9959
3500 - e ¥ = 1.4807x
E - R? =0.9557
T 300.0
- = 1.0746x
@ ¥ = 4
= 2200 - 87 = 0.9892
(5]
B 2000 -
% 1500 - +# Hemolyzed
$ .
-4 1000 - |ickeric
500 | & Lipemic
100 150 200 250 300
Mominal Spike, pg/mi

THERANOS CONFIDENTIAL

FOIA Confidential Treatment Requested by Theranos
Fed. R. Crim. P. 6(e) material

Page [ PAGE ]

THER-6309838



1.19 Spike Recovery in Whole Blood and Plasma

Spike recovery in EDTA whole blood and plasma was tested in the Theranos System. Spike
recovery was excellent in both whole blood and in plasma.

Conc, pg/mL
Matrix Spll;:/ingiTH] CV % En(l}’([)tgl::;
Plasma 400 10.1
200 8.5 6.,
75 12.0 08
0 . 320
Whole 400
Blood 200 97
92

n Whole Blood and Plasma
Spike Recovery in Whole Blood and Plasma
500.00 -
E
< 400.00 - y = 0.9822x
= R? = 0.9916
E 300.00 -
8 ¥ =10.9415x
'é. R? = 0.9994
£ 200.00 -
g
% # Plasma
Sod -
K 10060 & Whole Blood
0.00 W~ : : } : :
0 100 200 300 400 500
Nominal Spike [PTH] pg/mL
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1.20 Hematocrit Effect

The Theranos System is designed to automatically prepare plasma from whole blood, however in

some cases it may be des1reable to measure analytes directly in whole blood In der to

indicating there could be some loss of PTH durmg the plasm‘
expected PTH in plasma compared to whole blood could possit
blood cells and subsequent removal by centrifugation — for:

have PTH receptors [Geara et al, 2010]. With the 2 sani

Whole Blood, pg/in
Sample ID Mean Conc Ccv %
W070512002328 388.0 11.7
208.8 12.3
13.1
. 26.6
W070512002121 317.5 42
‘ 146.9 158
80.8 7.8
79.6 30.3
Figure [ SEQ |
600.00 -
:‘% 500.00 - /%
& 400.00 - y = 1.3304x
£ = e
= 20000 - R? = 0.9775 %/
K P
£ 20000 - //
g 0¥
& 100.00 - P
000 ¥ } : : } : :
0.00 10006 20000 300.00 400.00 50000  600.00
Whole Blood Result, pg/mi
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1.21 Clinical Correlation

To validate the measurement of clinical samples, a total of 8 serum sampl¢
heparin plasma samples were tested in the Theranos System and on the Sier
2000XP. The correation between the Theranos System result and the. Si
excellent.

Figure | SEQ Figure \* ARABIC |: Clinical Correlation T
2000XP

Theranos vs Siemens Immulite 2000XP

33 Clinical Samples
2000 -
180.0 &
160.0 - y=0999x-3332 7
R2=0.9188
= 140.0 - &
@ 1200 -
g 1000 - T %
£ 800 - @
F 500 - o
&
400
200
0.0 9% i i H ¥ ¥ ¥ ¥ i i
0 20 40 60 80 100 120 140 160 180
Siemens 2000XPi, pg/mL

200
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Table | SEQ Table \* ARABIC ]: Clinical Correlation Theranos to Siemens Immulite 2000XP

Samp}e Sample ID Siemens Immulite, Theranos,
Matrix pg/mL pg/mL
Serum 2 299 273
5 44 4 57.0
6 24 4 13.1
7 122.0 106.3
9 114.0 139.4
10 13.2 17.6
11 122.0 106.1
12 424
LiHep 317 53.1
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1.22 Stability

Stability studies are ongoing.
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