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acid assay has a reportable range of 1.5 to 43.8 ug/mL

with materlal
traceable to USP 1708707. -

The Theranos system is also capable of measuring fre
valproic acid, using the Millipore Centrifree devi i
acid non-spemally bound to plasma protems such.

d simultaneously to total
Iproic acid from valproic

applied to the Centrifree column agd_____spun ,
collected and transferred to the Théran‘" 5

then 1 th resultmg' he escence is read in Relative Li ght Units (RLU).

A in the sample results in lower binding of the conjugated VA to the
capture antlbodv wis the signal generated by the assay is inversely proportional to the
concentration of. VA in the sample.
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2 ASSAY DEVELOPMENT[ TC "ASSAY OPTIMIZATION" \F C\L "2" ]

2.1 Cross Reactivity and Interference

Test Substance Spiked Total

% Recovery

[VA] }xb/mL

Phenobarbitol 200 ug/mL
Phenobarbitol 200 ug/mL

85

5-Pentanoic acid metabolite 10 ng/mL
5-Pentanoic acid mctabolitc 10 ug/mL

98

Diazepam 25 ug/mL
Diazepam 25 ug/mL

102

Ethosuximide 200 ug/mL
Ethosuximide 200 ug/mL

13.4

87

Phenytoin 200 ug/mL
Phenytoin 200 ug/r

14.8

105
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2.2 Normal Plasma Screen

A set of 10 normal EDTA plasma samples were screened in the assay to c_heck for nonspecific

interference as no endogenous levels are expected. All the samples yieldet
lower range of detection and therefore nonspecific mterference was not se

Table [ SEQ Table \* ARABIC ]: Normal Plasma Screen »

Total [VA], ug/mL
Sample ID Mean Conce CV %
P1 OORL
P2 OORL
P3 OORL
P4 OORL
P5 OORL
P6 OORL
P7 OORL
P8 OORL
P9 OORL
P10 OORL
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2.3 Interfering Matrixes

Table [ SEQ Table \* ARABIC |: Interfering Matrixes

To determine ththcr icteric, Hemolyzed or hpcmlc samplcs mwht cause mterfercnce in the

Spiked [tVA]

Total [VA] Conc, ug/mL *

Matrix ug/mL Mean Conc  CV % % Recove
Hemolyzed 96 97.1 8.6
41 40.7 98
27 30.2 44
0 OORL
Icteric 96 101.7
Lipemic

Figure [ SEQ Figure \* ARA

Spike Recovery

in Hemolyzed, Icteric and Lipemic Sera

1200 -
E 10040 - ¥y =1.0143x
B R? = 0.9973
2 s00 -
4 —
= ¥=1.0%01x%
&60.4 - . : 2 - Q
= # Hemolyzed R¢=0.9812
E 40.0 - S cteric
8
@ 700 - & Lipemic
=

0.0 : : : : :
o 20 40 60 &0 100 120

Nominal [tVA] ug/mi
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2.4 Whole Blood and Plasma Spike Recovery

Spike recovery was tested in whole blood and plasma. Spike recovery was excellent in both
matrixes. ‘

Table [ SEQ Table \* ARABIC |: Whole Blood and Plasma Spik:

. Spiked [tVA] Total [VA] Cong, ug/mL
Matrix ) o
ug/mL Mean RLU  CV % % Recovery,
Whole Blood 96 108.8 6.7 13
41 36.4 93 88 |
27 314 12.5

and Plasma Spike Recovery
Spike Recovery
in Whole Blood and Plasma
|, 1200 - y = 0.9566x%
E 1000 RZ=0.9935
g
= 800 -
= ¥ =1.0981x
% 60.0 - R2=0.9758
§ 400 - |
g 300 - % Plasma
= 0.0 ; ; , : : : 8 whole Blood
0 20 40 60 80 100 120
nominal [tVA] ug/mL
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2.5 Determination of LLOQ and ULOQ

LLOQ and ULOQ were determined using FDA guidelines for ELISA assay cahbrauon The
results are shown below.

Total Valproic Acid: Free Valproic Acid:
LLOQ =3.0 ug/mL LLOQ = 1.5 ug/mL
ULOQ =175.0 ug/mL ULOQ =43 8 ug/mL
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2.6 Clinical Correlation

for free Valpr01c acid.

Table | SEQ Table \* ARABIC |: Summary of Total Valpr

Reported, Theranos,
ug/mL ug/mL

Min 3 38
Max 120 93.5
Mean 69 57.4

Therapeutic Range: 50-125 ug/mL,_____Toxic:‘

Theranos
% Free VA
Min 9
Max 56
Mean 21

Therapeutic Range: 6 -

The correlatlon of the Thcranos Systcm result under ﬁnal assay condltlons was comparcd to the

Total VA Clinical Correlation
Theranos to Roche Modular
120 -
= i y=0.8223x
;EB 0 RZ=0.8249 & %%
E] . ; - .
E 80 o %@%&, L X
® 60 - .
2 e b0 ¢
g 40 - b v
£ R
g 20 e
0 .f""x{ ; . : 7 §
0 20 40 &0 i8] 100 120
Roche Modular Reported [tVA] ug/miL

140
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Figure [ SEQ Figure \* ARABIC |: Clinical Correlation Total VA Theranos to CLIA ADVIA

Results

40

Theranos [1VA] ug/mi

120 -

100 -

80 -

6 -

Total VA Clinical Correlation
Theranos to CLIA ADVIA Result

y=0.8835x
R?=0.8455

20 A0 &0 &g 100 120
CLIA ADVIA [tvA] ug/mi

Figure | SEQ Figure \* ARABIC|:

Results

20.0

Theranos [tVA] ug/mL

0.0

250

150 -

160 -

50 -

Free VA Clinical Correlation

Theranos to CLIA ADVIA
y=0.7779x+ 3.5208
R =0.9574 | W%@‘%
%%
e
0 5 io 5 20 2v5

CLIA ADVIA [fVA] ug/mL
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Table | SEQ Table \* ARABIC ]: Clinical Correlation Total Valproic Acid

it

2

! m%’:g nos’™

Total Valproic Acid, ug/mL

Sample Reported Roche CLIA Theranos

1)) Modula ADVIA

o1 15 227 22.4

03 30 28.7 29.6

o4 73 75 61.9

05 63 577 71.0

06 45 42.7 59.0

07 50 515 517

08 95 87.8 89.1

09 57 49.1 38.0

10 47 :

11 70

12 68

13 83

14 90

15 87

16 85

17 75

18 65

19 24.8
74.0
459
43.1
83.7
3.8
54.1

24. 245

27 110 109 93.5

28 103 101.2 86.1

29 115 107.6 80.0

30 100.6 85.8 87.0

31 120.2 107 78.8
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Table | SEQ Table \* ARABIC ]: Clinical Correlation Free Valproic Acid

fit:2+4

ithoary

Free Valproic Acid, ug/mL
Sample CLIA Theranos %o

ID ADVIA  Theranos Free
01 29 4.8 21
03 14 2.8 9
04 17.1 155 25
05 NES 11.2 16
06 4.5 6.0 10
07 4.7 7. 14
08 11 13.4 15
09 54 7.5 20
10 6.7 8.8 28
11 9.5 11.9 24
12 7.3

13

14

15

16

17

18

19

20

21
S

25

26 .

27 214 215 23
28 15.6 16.3 19
29 206 19.0 24
30 222 19.0 22
31 22.3 20.0 25

OORL = Out of Range Low

NES = Not enough sample
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2.1 Calibration Verification

To verify the calibration of the total valproic acid assay, Therapeutic Drug (TDM) controls were
obtained from BioRad and Randox and tested in the Theranos system. Recovery-of all controls
was excellent conpared to the reported values for various predlcate meth alproic acid
values were not provided. 7

Table | SEQ Table \* ARABIC ]: BioRad Liquicheck TDM Control

Reported Values, ug/mL
P ues, ugf Theranos | Total V
Level Roche Abbott Siemens
Cobas C  Architect C ADVIA
1 227 23.5 27.8
2 743 79.5 77.1
3 120 120 120

itor Set Cat # TD3417 Lot 744TD-

747TD

Level Randox
[Total VA] ug/mL
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2.2 Effect of Anticoagulant

The Theranos System will be capable of collecting blood with both EDTA and L1th1um-Hepar1n
anticoagulant. To determine if there is any effect on the assay from the ¢ 101ce ticoagulant,
matched Li-Hep and EDTA samples were obtained from two donors. The plasma was
spiked with valproic acid and measured in the Theranos System; There v
different between results in EDTA or Li-Hep plasma in the total or fi
Either anticoagulant will be acceptable for this assay. :

: tvil;“;;'mL Total [VAJ, ug/mL. | [VA] ug/mL

Sample Mean Conc  CV % % Re CV % % Recovery
A 100 104.7 1.5 85
50 513 37 63
15 17.1 10.9 74
B 100 82.0 124 85
438 5.0 79
5.9 73

fei uofi ‘Anticoagulant, Free Valproic Acid

Li-Hep
"""" Free [VA], ug/mL
Mean Conc CV %
7.8 13.7 7.9
11.9 5.2 116
11.0 1.4 9.2
11.1 157 16.7
O 12.5 5.4 45
15 12 13 48
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Figure [ SEQ Figure \* ARABIC |: Effect of Anticoagulant, Total Valproic Acid

Li-Hep vs EDTA Plasma, Total VA

100.0 -
90,0 - P
80.0 - y = 0.8605x T
700 - R2=0.9272 o
500 - o
500 - -
400 - e
200 - P
200 -
100 B
0.0

Li-Hep Plasma Result, ug/ml

0.0 200 400 &0.0 20.0 106.0
EDTA Plasma Result, ug/mi

Figure | SEQ Figure \* ARABIC |: Effi

ulant, Free Valproic Acid

Li-Hep vs EDTA Plasma, Free VA

18.0 -
16.0 - @
140 - y = 0.944 3y e &
120 - R?=0.9341 ;g’”ﬂj
100 -
8.0 - 7

5.0 - o &
40 -

20 4@

Li-Hep Plasma Result, ug/miL

0.0 ; ; ¥
0.0 5.0 100 158

EDTA Plasma Resuit, ug/miL
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2.3 Hematocrit Effect

To determine the hematocrit effect for the total and free valproic acid assays, whole blood was

spiked with the analyte and measured in the Theranos System. Plasma w
spiked samples and then measured in the Theranos System. Total valpr01c
concentrate fully into plasma, resultmg in apprommately 1.6 fold hlgher esu

from these

'used 1f1t 18

Spiked [tVA]

ug/mL
Sample
A 40
20

10

matocrit Effect, Free Valproic Acid

hole Blood Plasma from WB
ree [VA], ug/mL Free [VA], ug/mL
Mean Conc CV % Mean Conc CV %
A 55 6.9 6.6 6.4
2.2 9.2 2.7 4.9
10 1.3 8.0 1.3 9.5
B 40 6.3 9.9 7.8 204
20 2.7 8.0 2.8 203
10 1.3 8.7 1.6 0.6
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Figure [ SEQ Figure \* ARABIC |: Hematocrit Effect, Total Valproic Acid

Hematocrit Effect, Total VA

700 -
- 600 - .
£ y = 1.6545x T
& 500 - -~
@ 50 R =0.9855 P 4
£ 400 - P
8 7
& 300 - e
P ‘@3»’ %‘
E 500 -
a .
& 100 - *
0.0 : : } ; : ; }
g0 50 100 150 200 250 300 35 40.0
Whole Blood Result, ug/mL
Figure [ SEQ Figure \* ARABIC |: Hematoer ee Valproic Acid
»
Hematocrit Effect, Free VA
9,{} o
80 #
E 70 - y=1.2071x
. »
F60 R? = 0.9901 - &
) | T
5 5.0 -
& 4.0 - e
- -
g 30 P
Z 20 - P
& ;
1.0 - &
0.0 : : : ; : : :
0.0 1.0 2.0 3.0 40 50 6.0 70

Whole Blood Result, ug/milL
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2.4 HAMA and RF Interference

Samples positive for Human Anti-Mouse Antibody (HAMA) and Rhcumat01d Factor (RF) were

obtalned from ProMedDx and tested for total and free valproic a01d to ¢he ck

Condition Sample ID Matrix Toltlzl/il\;‘A],
HAMA 10538678 CPD Plasma OORL
10538679 CPD Plasma
10538687 Serum
10538688 Serum
10538690 Serum
RF 11734124 Serum
11734125 Serum
11734126 Serum
11734127 Serum.-
11434128 Ser

OORL = Out of Range
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3 CONCLUSION

We have successfully developed an immunoassay for detecting total and free Valpr01c acid in
whole blood, serum and plasma. -
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