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TANGENDx SARS-CoV-2 MOLECULAR TEST

Intended Use

TangenDx SARS-CoV-2 Molecular Test performed on the Tangen GeneSpark instrument is an isothermal nucleic acid
amplification assay intended for the qualitative detection of nucleic acid from SARS-CoV-2 in nasopharyngeal (NP) swab,
mid-turbinate nasal swab, and anterior nasal swab specimens from individuals suspected of COVID-19 by their healthcare
provider. Testing is limited to laboratories certified under the Clinical Laboratory Improvement Amendments of 1988
(CLIA), 42 U.S.C. §263a, that meet requirements to perform high, moderate, or waived complexity tests. The TangenDx
SARS-CoV-2 Moleculagdest is authorized for use at the Point of Care (POC), i.e., in patient care settings operating under a

CLIA Certificate of \) ertificate of Compliance, or Certificate of Accreditation.
Results are for, of SARS-CoV-2 RNA. SARS-CoV-2 RNA is generally detectable in nasopharyngeal, mid-
turbinate nag | swab specimens during the acute phase of infection. Positive results are indicative of the

orrelation with patient history and other diagnostic information is necessary to
results do not rule out bacterial infection or co-infection with other viruses.
cause of disease. Laboratories within the United States and its territories are

determine patient infg
The agent detected
required to report al

Molecular Test is only for use under the Food and Drugi@0ministration’s ergency Use Authorization.

Product Overview/Test Principle

The TangenDx SARS-CoV-2 Molecular Test is a reverse transcriptas mal amplification (RT-LAMP)

turbinate nasal or nasal swabs from patients suspected of COVID-19 by thei The TangenDx SARS-

CoV-2 Molecular Test includes two primers sets targeting two distinct regi -CoV-2 viral RNA.
The LAMP reaction is detected by the fluorophore which binds double stra cent under blue
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TangenDx SARS-CoV-2 Molecular Test Materials

TangenDx SARS-CoV-2 Molecular Test Kit (PN KRW0164) includes:

25 single use TangenDx Assay Disks

30 single use Tangen Assay Buffer tubes

30 single use Filter Devices

30 single use Reagent Containers

30 single use exact volume Transfer Pipettes

30 single use nasopharyngeal, mid-turbinate nasal or nasal swabs
25 Patient ID Barcode and Sample ID QR Code labels

TangenDx SARS-CoV-2 Molecular Test

Quick Reference Instructions (not shown)

9. Product Infg ion Card (PIC) (not shown)

N~ WONE

10. TangenD -2 Molecular Test Control Kit
TangenDx SA r Test Control Kit (PN KRW0256)* contains:
1. 2 ay Disks, and 2 Negative Control TangenDx Assay Disks
2. 2 Vialsof Po ed Control Material and 2 Vials of Negative Control Lyophilized Control material
3. 2 Positive nd 2 Negative Control QR Stickers
4. TangenDx ¢ Quick Reference Instructions (not shown)

the Assay and the Control ki

CONTROL KIT MATERIALS (INCLUDED)

Control QR
Ny Code Stickers:
oo, o
P . J 3 st ~
. o8
-l LTI g o
<N Lift e §

Y 20423101 cf( . ftn’ peel™ S iinm Positive and Negative
f g N\ e B Lyophilized

3 . ) .

° Positive and Negative Control Material
» TANGEN g. Negative
. Control Assay Disks
F3 sovere (@) Reagent
5 Tavsor st .
° SARS-CoV-2 Assay & e Container
e 1110 (contains lyophilized
o it < e aont b MATERIALSQEEDED BUT NOT INCLUDED
®
® o 00 ® -
0 Assay Disk e Tangen Assay Buffer

R—
Fi @ Transfer Pipette
O Filter Device © NP/NS Swab
@ Patient ID Barcode and (Shown without

protective cover)

Sample ID QR Code

When ordering, specify the nasal swab by part number (PN):
[l Nasophayngeal (NP Swab, PN NP-KRR0195)

[J  Mid-turbinate (MT Swab, PN MT-KRR0195)
]  Anterior Nasal (NS swab, PN AN-KRR0195)

Reagent Information
[0  TangenDx Assay Disks contain dried components to support the LAMP reaction: reaction buffer, sugars, primers,
surfactant, and fluorescent dye.
[0  Tangen Assay Buffer includes molecular grade water, reaction buffer, protein and preservatives.
[0 Reagent Containers contain lyophilized beads. Lyophilized materials include excipients to support drying, dNTPs,
protein stabilizers, MgSO4, and reverse transcriptase and DNA polymerase enzyme.
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Warnings and Precautions

]

If you are new to the TangenDx SARS-CoV-2 Molecular Test or Tangen GeneSpark™ Instrument, you must read the
GeneSpark Operator’s Manual, the Quick Reference Instructions, and these entire Instructions for Use.

For invitro diagnostic use.

For use under Emergency Use Authorization (EUA) only.

For prescription use only.

This product has not been FDA cleared or approved but has been authorized for emergency use by FDA under an EUA for
use by authorized laboratories.

This product has been authorized only for the detection of nucleic acid from SARS-CoV-2, not for any other viruses or
pathogens.

The emergency use of this product is only authorized for the duration of the declaration that circumstances exist justifying

I o

]

Compliance, or
Federal Law resf or on the order of a licensed practitioner.
To be used only ¥ the GeneSpark instrument and software.
Observe establishe i i i zards during use and disposal.

nd the expiration date of the kit.

Do not use any damage
Not for patient use.
Wear protective clothing suc
Follow proper infection control guideli g all specimens, control swabs and related items. Properly dispose of
all contaminated waste according tof i

Oooooooodg

Sample Collection and Handling

Collect the sample for the TangenDx SARS-CoV-2 As
nasal or nasal swab and 5 mL Tangen Assay Buffer tube
your organization.

flocked nasopharyngeal, or mid-turbinate
ersal collection procedures or guidelines for

Note: It is recommended to blow nose before collection.
1. Apply Patient ID Barcode to Tangen Assay Buffer

tube (Figure A).
2. Uncap the Tangen Assay Buffer Tube.

L
W

3. Collect the patient sample with the NP
(nasopharyngeal), MT (mid-turbinate nasal) or NS
(anterior nasal) swab using standard techniques.

4. Vigorously mix the patient swab up and downin
the buffer 10 times and rotate the swab in the at
least buffer 10 times, ensuring contact with the
bottom and sides of tube (Figure B), then discard
swab according to biohazard controls. FIGURE A FIGURE B

5. Replace the cap on the Tangen Assay Buffer.
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Sample Preparation

A Initiate Sample preparation for the SARS-CoV-2 Assay with the GeneSpark within 15 minutes of sample collection.

Remnant samples can be refrigerated at 4°C for 24 hours.

Note: If using a frozen sample, allow sample to thaw completely at room temperature (no longer than one hour) before
transferring sample to the Reagent Container as described in Step 8. below. Once thawed, process the sample within fifteen

(15) minutes.

6. Remove the tear-off Sample ID QR Code label and place it onto the bottom of the Reagent Container (Figure C).

A Match the barcod ent Container to the barcode on the sample tube. Failure to do so will misattribute patient results.

7. Place the Reagent Containerontot
Container Holder and carefully re
seal (Figure D).

8. Use the Transfer Pipette to transfer the prepar
Tangen Assay Buffer solution into the Reagen
Container secured in the Reagent Container Hg
(Figure E).

[J Draw fluid so it completely fills the stem into the overflow bulb of the T there are no air bubbles in

the stem.

O Discharge all fluid from the stem into the Reagent Container. The fluid in th will remaip in the overflow
bulb.

A\ If there is an error in drawing up fluid with the Transfer Pipette, discard the pipette and rep

provided).
Squeeze here —> «—
- - e
Overflow bulb
Stem . _______ > i ﬂ
(400 pL) i

Sample
< .. .E

FIGURE E

9. Place the Filter Device over the filled Reagent Container (Figure F). Avoid touching the tip of the Filter Device.

TANGENDx ™ SARS-CoV-2 MOLECULAR TEST INSTRUCTIONS FOR USE



10. Screw the Filter Device onto the Reagent Container while secured in the Reagent Container holder then tighten using
the Tightening Tool (Figure G). Tighten as firmly as possible. You cannot over tighten. Do not remove the protective
cover from the Filter Device until ready to insert Filter Device assembly into GeneSpark instrument.

,-?ggﬁi'iﬁ

FIGURE G

TES AFTER ADDING THE TANGEN ASSAY BUFFER TO THE REAGENT
SOLUTION,OF REAGENT BEADS.

g the Tangen Assay Buffer to the Reagent Container. Proceed with
running the GeneSpark instrume

Set Up the GeneSpark

Running the GeneSpark instrument
requires the GeneSpark, Barcode Reader,
TangenDx SARS-CoV-2 Assay Disk, and
prepared Filter Device assembly (Figure
H).

a. Attach the power cord to the
GeneSpark instrument and plug
into an electrical outlet. Then
plug the Barcode Scanner into
the GeneSpark instrument USB FIGURE H
port (Figure ).

b. Slide the GeneSpark latch open
and lift the disk housing cover
(Figure J).

FIGURE J

TANGENDx ™ SARS-CoV-2 MOLECULAR TEST INSTRUCTIONS FOR USE 6



c. Remove the TangenDx SARS-CoV-2
Assay Disk from its foil wrapper and load
it on the instrument by firmly pushing
the disk onto the circular disk mount
(Figure K). Force can be applied in the
area shaded in blue. The disk will audibly
click when attached to the disk mount.

FIGUREK

A An improperly mounted disk will generate an error code.

Assay ID barcode

e. Firmly close the cover of the instrument. If a r¢ e occurs, remount the Assay Disk as described in

the troubleshooting guide.

f. Remove the protective cover from the Filter Dev Ip and discard. Place Filter Device assembly into
the disk housing cover (Figure M). Ensure it is seated properly arcode (Figure N).

FIGUREM FIGUREN

TANGENDx ™ SARS-CoV-2 MOLECULAR TEST INSTRUCTIONS FOR USE 7



To manually enter the Sample ID, touch the Sample ID button on the screen and use the onscreen keyboard to key in the
Sample ID. After keying in the Sample ID, touch the checkmark (lower right of screen) to accept. Pressing the X (lower left of
screen) will cancel. Note that the run is not permitted to start without filling this field (Figure O).

10:10 AM 05/04/2020
A201818

10:10 AM 05/04/2020
A201818

KIT LOT: 99999999
ASSAY: SARSCOV2 NegCtl

SAMPLE ID]

KIT LOT: 99999999
ASSAY: SARS-COV-2

SAMPLE ID: 0123ABCD

ENTER SAMPLE ID

Press To Start

FIGURE O

screen above therig
the set-up is complete.

Q). After pressing the start button,
screen will appear.

P FIGURE Q

A\ Ensure button is pressed or the instrument will not start.
Please Note: The instrument has a sonicator that sonicates for 90 seco

i GeneSpark will complete the Assay in approximately 30

TANGENDx ™ SARS-CoV-2 MOLECULAR TEST INSTRUCTIONS FOR USE 8



Results

RESULT INTERPRETATION
SARS-CoV-2 PRESUMPTIVE NEGATIVE SARS-CqV-Z targejc RNA is not detected. The result should be verified
using a highly sensitive SARS-CoV-2 assay.
SARS-CoV-2 POSITIVE SARS-CoV-2 target RNA is detected.
SARS-CoV-2 INVALID If the result is SARS-CoV-2 INVALID, then retest the patient sample with a
new Assay kit.
A Negative results should be treated as presumptive and, if inconsistent with clinical signs and symptoms or necessary for patient
management, should be confirmed with a different authorized or cleared molecular test in a CLIA-certified laboratory that meets the
requirements to perform high or moderate complexity tests.
AMIALE D

Invalid

FIGURER

Following Completion of Assay

(Figure T).

se the prepared patient buffer along with new, unused
k) to re-run the sample.
Remove the Filter Device assembly from the instrument (Figure S).

Remove the TangenDx SARS-CoV-2 Assay Disk from GeneSpark.

Almproper removal of the disk can damage the disk mount.
environmental controls.

Discard the disk and Filter Device assembly by placing into a sealed plastic bag, r

ry up only from the indicated point

. _| 7
.
-
.
-
.
.
.
.

204231.01

per appropriate

v a0
- . -

N

SARS-CoV-2 Assay

S, i

|
FIGURE T

o Jyy,

FIGURE U
Keep cover closed when storing the instrument (Figure U).

TANGENDx ™ SARS-CoV-2 MOLECULAR TEST

Keep instrument cover open after analysis is complete and disk and Filter Device assembly have been removed and after
cleaning the instrument with 70% isopropanol following patient runs. (See Cleaning Instructions on Page 16)
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2 Positive Control Tangg

*Tangen Assay Buffer, Reagent Container, Fil
Transfer Pipette and NS/NP Swab are availa

Running External Quality Controls

ed Filter Device

tyophilliz Transfer Pipette
ntr :
g Mztg,?a| MW Control
- O g QR Code
S ] 1] — Stickers
» 208231 01 ‘% o P-r)siﬁve
g s® TANGEN
: ® > ‘n-’v‘:‘.o-
3 . o m
b SARS-CoV-2Assay ™ - L ao-—rn
o il - 4
®eo 00 Tangen Assay Buffer Negative NS/NP Swab
Reagent
Container

It is recommended to run the external positive and negative

2 Negative Control Ta controls:

2 Vials of Positive Contré erial and 2

Vials of Negative Control L [1 Once after each new device setup

2 Positive Control QR Code i ontrol QR [1 Once for each new lot or shipments of test kits

Stickers (1 Once for each new operator

TangenDx SARS-CoV-2 Molecular {1 When problems are suspected or identified, or

Quick Reference Instructions (not shown) (1 Asrequired to conform with your internal quality control

procedures, with local, state and/or federal regulations, or
ccrediting groups.

Running Positive Control

Use the TangenDx SARS-CoV-2 External Control Kit (inclu

1. Retrieve one (1) vial of Positive Control Material, two (2) Tan, ssay@liffer tubes, one (1) NP/NS swab, one (1)
Reagent Container, one (1) Filter Device, one (1) Transfer Pi iti Assay Disk.

egative External Controls.

2. Retrieve Reagent Container and apply the Positive Control QR Code ingitinto the Reagent
Container holder and carefully removing the seal.

3. Retrieve a tube of Tangen Assay Buffer and use the Transfer Pipette to tr positive control
material. Allow vial to sit for three (3) minutes to fully dissolve.

Dip the swab into the vial of rehydrated control material. Swirl the swab aroun

5. Elute the swab into a tube of new, unused Tangen Assay Buffer, as if it was a patien
ensure contact with the sides of the tube.

6. Usethe Transfer Pipette to transfer the Tangen Assay Buffer with the control material intQ@i Bntainer
secured in the Reagent Container Holder. Refer to Figure E for proper use of the Transfer P8 REPIECe cap onthe
buffer tube.

Proceed with preparing the control as though you are running a patient sample (See page 5).
Proceed with running the GeneSpark instrument. Set up the instrument and load the Positive Control Assay Disk.

Scan the Kit Lot barcode and Positive Control Assay ID barcode on the assay disk in any order. The fields will populate
with the correct barcode.

10. Close the instrument cover and scan the Positive Control QR code on the Reagent Container as the Sample ID. Continue
instrument setup as though you are running a patient sample (See page 9).

A\ If a control barcode is not scanned, the Assay will not proceed. Incorrect barcodes will produce an error message.
11. Check that the ASSAY field indicates the expected type of run being performed SARS-COV-2, SARSCOV2 PosCtl, or

SARSCOV2 NegCtl (Figure V). The words “Press To Start” will appear on the screen above the right-hand pushbutton.
Start the instrument run by pushing the right-hand button. After pressing the start button, the run screen will appear.
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10:10 AM 05/04/2020 10:10 AM 05/04/2020
A201818 A201818

KIT LOT: 99999999 KIT LOT: 99999999
ASSAY: SARSCOV2 PosCtl ASSAY: SARSCOV?2 NegCtl

SAMPLE 1D SAMPLE 1D

ENTER SAMPLEID ENTER SAMPLEID

FIGURE V

12. GeneSpark will
The instrumg

plete the Assay in approximately 30 minutes. The result of the run will be displayed on the screen.
vill indicate when the run is complete. Record the result.

SAMPLE ID

XYZ-321
Results Wr Assay . SARS-COV-2

Positive Control: i . O Pos Ext Control O Pos Ext Control

13. Press the Done B3
screen.

FIGURE W
Running Negative Control

14. Repeat the process above described for the p& ilized Negative Control Material and Negative
Control Assay Disk. Be sure to scan the negati e reagent container as the Sample ID.

Assay Type: SARS-CoV-2 Negative Control.

Neg Ext Control
Possible Outcomes: Pass, Fail (Figure X). O

15. Press the Done button to exit the result
screen.

16. If a control run fails (Positive or Negative),
do not start any patient sample runs until the
following procedure is completed:

FIGURE X
16.1. Repeat the control run type that failed on the instrument that produced the failed result.

16.2. If the repeated control run passes, continue with analytical study runs.

If the repeated control run fails, remove the instrument from circulation and do not start any patient sample runs on the
failed instrument. Contact Tangen Biosciences immediately at 833-975-6100.
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TROUBLESHOOTING

The latch covering the Filter Device assembly in the instrument is not fully closed or engaged.

Latch Open Close the latch and the run will continue automatically.

The instrument cover enclosing the Assay Disk is not fully closed or engaged. Close the cover

Cover Open and the run will continue automatically.

An Assay Disk was not placed on the disk mount as described in procedure step 3 (Figure K). Place an
No Disk Found Assay Disk on the assay disk mount, close the instrument cover and latch, and the run will continue
automatically.

The Assay Disk is not fully seated on the disk mount. Open GeneSpark and ensure the disk is fully secure
Disk Remount on the disk mount. The instrument run will automatically continue when the disk housing cover and
instrument latch are closed.

The Filter Device assembly has not been placed in the disk housing cover. Ensure the Filter Device
Insert Filter D assembly is present and fully seated in the disk housing cover. The instrument run will automatically
continue when the disk housing cover and instrument latch are closed.

All other system errors are detailed in the GeneSpark instrument Operator’s Manual. Report any system
errors with the associated error code to Tangen Biosciences immediately. If the error occurs before the
instrument run begins, the disk and Filter Device assembly may be transferred to another instrument to

For additional assist n Biosciences at 833-975-6100.

LIMITATIONS

[0  The performance of this i ased on the evaluation of a limited number of clinical specimens. Clinical
performance has not been € variants but is anticipated to be reflective of the prevalent
variants in circulation at the time and lo | evaluation. Performance at the time of testing may vary
depending on the variants circulating, j i y emerging strains of SARS-CoV-2 and their prevalence, which change
over time.

[0 The performance of the TangenDx SA j determined using the procedures provided in these
Instructions For Use. Failure to follow these proce t performance.

0 Negative results should be treated as presumptiv, gl with clinical signs and symptoms or necessary for
patient management, should be confirmed with a red molecular test in a CLIA-certified
laboratory that meets the requirements to perfornigi

[0 The TangenDx SARS-CoV-2 Molecular Test is for us€e id-turbinate nasal, or nasopharyngeal swab
specimens.

O Improper collection, storage or transport of specimens may lea

0 Collection of patient samples into media other than the suppli i -|label use and may adversely
impact test performance.

0 Testresults should be interpreted in conjunction with the patient’s me i i and symptoms, and the
results of other diagnostic tests performed.

0 Aswith other tests, negative results do not rule out SARS-CoV-2 infectiohs be used as the sole basis for
patient management decisions.

[ Detection of SARS-CoV-2 RNA may be affected by sample collection methods, @k e of symptoms),
and/or stage of infection.

0 Theinterference with the assay was only evaluated for the substances listed in this bct of other

substances is unknown.

False negative results were observed if insufficient volume of the sample was added.
False negative results may occur if virus is present at levels below the test’s limit of detectio
False negative results may occur if mutations are present in the regions targeted by the test.
Cross-reactivity with respiratory tract organisms other than those listed in the Analytical Specificity Study may lead to
erroneous results.

0 Thistest cannot rule out diseases caused by other viral or bacterial agents.

[ R A

Conditions of Authorization for Laboratories

The TangenDx SARS-CoV-2 Molecular Test Letter of Authorization, along with the authorized Fact Sheet for Healthcare
Providers, the authorized Fact Sheet for Patients, and authorized labeling are available on the FDA website:
https://www.fda.gov/medical-devices/covid-19-emergency-use-authorizations-medical-devices/in-vitro-diagnostics-euas.
To assist clinical laboratories and patient care settings (authorized laboratories?) using the TangenDx SARS-CoV-2 Molecular
Test, the relevant Conditions of Authorization are listed below:

A. Authorized laboratories using the TangenDx SARS-CoV-2 Molecular Test must include with test result reports, all
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authorized Fact Sheets. Under exigent circumstances, other appropriate methods for disseminating these Fact Sheets may
be used, which may include mass media.

B. Authorized laboratories using the TangenDx SARS-CoV-2 Molecular Test must perform the TangenDx SARS-CoV-2
Molecular Test as outlined in the authorized labeling. Deviations from the authorized procedures, including authorized
instruments, authorized extraction methods, authorized clinical specimen types, authorized control materials, authorized
other ancillary reagents and authorized materials required to use the TangenDx SARS-CoV-2 Molecular Test are not
permitted.

C. Authorized laboratories that receive the TangenDx SARS-CoV-2 Molecular Test must notify the relevant public health
authorities of their intent to run the TangenDx SARS-CoV-2 Molecular Test prior to initiating testing.

D. Authorized laboratories using the TangenDx SARS-CoV-2 Molecular Test must have a process in place for reporting test
results to healthcare providers and relevant public health authorities, as appropriate.

E. Authorized laboratories must collect information on the performance of the TangenDx SARS-CoV-2 Molecular Test and
report to DMD/OHT7/OPEQ/CDRH (via email: CDRH-EUA-Reporting@fda.hhs.gov) and Tangen Biosciences, Inc. (via
email: info@tangenbiosciences.com) any suspected occurrence of false positive or false negative results and significant
deviations from tj ablished performance characteristics of the TangenDx SARS-CoV-2 Molecular Test of which they
become aware

Performance Characteristics
1. Limit of Detection (LoD) - Analy

Limit of Detection (LoD) studies determine t
positive) replicates test positive. LoD was determined in t
a series of two-fold dilutions of live SARS-CoV-2 (isolate
(PNM). Swabs were prepared by pipetting 50 uL of each §
swab in Tangen Assay Buffer. Swabs were prepared in trip
for Use (Table 1a). To confirm the LoD, twenty individual s
that produced at least 95% positive results. The final LoD wa$s

piked into pooled negative nasopharyngeal matrix
entration in PNM onto a dry swab and eluting the

Table 1a. Range-finding LoD Comparison

Final Concentration in TAB, Swab Concentration
GC/mL (copies/swab)
1000 5000
500 2500
250 1250
125 625
63 315

Table 1b. Confirmatory LoD Results Summary

Final Concentration Swab Concentration # Positive/#
in TAB, GC/mL (copies/swab) Tested,

500 2500 20/20 = 100%

250 1250 16/20 = 80%

2. Inclusivity (analytical reactivity)

Inclusivity analysis was performed using the Rosalind DXM platform (https://radx.rosalind.bio/). Primer fragments were compared

with the sequences in the Rosalind database identified during the last 90 days and the last 30 days prior to the query date of March 10,

2023 (Table 2).

Table 2. Rosalind Database Homology of primer sequences over 90 Days prior to March 10, 2023.

TANGENDx ™ SARS-CoV-2 MOLECULAR TEST
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Primer set Primer or N of sequences Any position with Sesiiem s peresnEee
fragment analyzed > 1% prevalence
F3 587,682 No N/A
B3 587,682 No N/A
F2 587,682 No N/A
B2 587,682 Yes GGG28881AAC/ 99%
CovN2
Filc 587,682 No N/A
Bic 587,682 No N/A
LF 587,682 No N/A
LB 587,682 No N/A
F3 587,682 Yes GAGAACGCA28362/96%
B3 587,682 No N/A
F2 587,682 No N/A
B2 587,682 No N/A
CovN3 Fic 587,682 No N/A
1c 587,682 No N/A
587,682 No N/A
587,682 No N/A

vN2) (INC20220304-08912)

Description:

utation set affects the positions 2, 3 and 4 (5’ end) of primer B2 (amplicon CovN2).

Lineages affected:

tion is found in Omicron sublineages (B.1.1.519,BA.1,BA1.1. and BA.2)

reviously relevant variants, namely Alpha (B.1.1.7) and Gamma (P.1).

Frequency trend:

is present in the vast majority of sequences from the last 90 and 30 days (99% and

Severity score and Differenti
Melting Temperature:

Effect on assay performance:

Description: This deletion affects th i (amplicon N3).

Lineages affected: This deletion is found in Omicron s

Frequency trend: and 97%, respectively).

.1,B1.1.529 and BA.2).

Severity score and Differential

Melting Temperature: This mutation has a severity of “5” and a g

Effect on assay performance: limit of detection (LOD) of the assay using O

presence of this mutation.

Wuhan-Hu RNA, which revealed that assay per

seventeen (17) viruses, twelve (12) bacteria, two (3) yeast/fungi at the concentrations listed in Table below, and pooled nasal matrix
(PNM) was evaluated for these studies (Table 3). No false positives were observed during cross reactivity testing and no false

negatives were observed during microbial interference testing.

Table 3. Microbial Cross-Reactivity and Interference Analyzed by Wet Testing

# Negative / # Valid # Positives / # Valid
Microorganism Source Part # Concentration Tested Perc':r?tsﬁg?z:r:\?e\:;tzwith g:rI(-:ZEtSAAgF::;Cm(;Y\-tz
expected results with expected results
Adenovirus (Adenoid 71) ATCC VR-1 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%
Bordetella pertussis ATCC 9797 1.00E+06 CFU/mL 3/3=100% 3/3=100%
Candida albicans ATCC 14503 1.00E+06 CFU/mL 3/3=100% 3/3=100%
Chlamydia pneumoniae ATCC 53592 1.00E+06 CFU/mL 3/3=100%t 3/3=100%
Enterovirus EV68 ATCC VR-1826 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%
Haemophilus influenzae ATCC 49247 1.00E+06 TCFU/mL 3/3=100% 3/3=100%%1
Human coronavirus 229E ATCC VR-740 1.44E+05 TCIDso/mL 3/3=100% 3/3=100%
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# Negative / # Valid # Positives / # Valid
. . . No SARS-CoV-2 3x LoD SARS-CoV-2
Microorganism Source Part # Concentration Tested Percent Agreement with Percent Agreement

expected results with expected results
Human coronavirus HKU1 ATCC 32\2§_SD 1.00E+-6 GC/mL 3/3=100% 3/3=100%
Human coronavirus NL63 Zept‘:(met” 081C0F228 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%
Human coronavirus OC43 Zept‘)’(met” 0810024CF | 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%
m‘;AmP"‘\;‘)Metap”e“m°V'r“5 Zeptometri | 0810157CF | 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%
Influenza A ATCC VR-1895 1.43E+05 TCIDso/mL 3/3 =100% 3/3 =100%
Influenza B ATCC VR-101 1.43E+05 TCIDso/mL 3/3 =100% 3/3 =100%
Legionella pneumophila Zept‘)’(met” 0801645 | 1.00E+06 CFU/mL 3/3=100% 3/3=100%
MERS-coronavirus __BEI NR-50171 | 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%

esources

0801660 1.00E+06 CFU/mL 3/3=100% 3/3=100%
15531 1.00E+06 CFU/mL 3/3 =100% 3/3 =100%
Parainfluenza virus 1 0810014CF 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%
Parainfluenza virus 2 VR-92 1.43E+05 TCIDso/mL 3/3=100% 3/3 =100%
Parainfluenza virus 3 VR-93 1.43E+05 TCIDso/mL 3/3=100% 3/3=100%

. . 1.43E+05 _ _
Parainfluenza virus 4B TCIDso/mL 3/3=100% 3/3=100%
Pneumocystis carinii 1.00E+06 CFU/mL 3/3=100% 3/3=100%
Pneumocystis jirovecii- 1.00E+06 CFU/mL 3/3 = 100% 3/3 = 100%+
S. cerevisiae
Pooled Human Nasal Wash % V/v 3/3=100% 3/3=100%
Pseudomonas aeruginosa ATCC 3/3=100% 3/3=100%
Respiratory syncytial virus ATCC 3/3=100% 3/3=100%
Rhinovirus ATCC 3/3=100%t 3/3 =100%
SARS-coronavirus R BEI 3/3=100% 3/3=100%

esources
Staphylococcus aureus ATCC 3/3=100% 3/3=100%
Staphylococcus epidermidis ATCC 3/3=100% 3/3=100%
Streptococcus pneumoniae ATCC 3/3=100% 3/3=100%
Streptococcus pyogenes ATCC 19615 3/3=100%t 3/3=100%
Streptococcus salivarius ATCC 13419 =100% 3/3=100%

* recombinant

T There were 5 invalid results, all of which repeated successfully. The inValid rate
endogenous/exogenous interfering substances is 5/334 = 1.5%.

4. Endogenous/Exogenous Interfering Substances
Potentially interfering substance studies were performed using a panel of twenty-
tested at concentrations indicated in Table 4 to evaluate the potential for a given sub
interfering substance sample was tested in triplicate. Test results are summarized in Ta
substances caused a false-positive test result in unspiked samples or interfered with the d

spiked with SARS-CoV-2 at 3x LoD.

Table 4. Testing with Potentially Interfering Endogenous and Exogenous Substances

icrobial interference and

#Negative/#Obsel #Positive/#0bserved, 3x
Potential Interfering Substances Interferen.t SARS-CoV-2 LoD SARS-CoV-2 Percent
Concentration Percent Agreement with Agreement with expected
expected results results
Alkalol (Homeopathic) 10% v/v 3/3=100% 3/3=100%
Blood (Human, Whole) 4% v/v 3/3=100% 3/3=100%
Budesonide (Nasal Spray) 5% v/v 3/3 =100% 3/3 =100%
Chloraseptic/Menthol and Benzocaine (Lozenge) 1.5 mg/mL 3/3=100% 3/3=100%
Cold and Flu Combo Medication: acetaminophen,
dextromethorphan, guaifenesin, and phenylephrine 1.5 mg/mL 3/3=100% 3/3=100%
Cough Syrup Robitussin (Wal-tussin) 5% v/v 3/3 =100% 3/3 =100%
Cromolyn (Nasal Spray) 15% v/v 3/3 =100% 3/3 =100%
Emergen-C 1.5 mg/mL 3/3 =100% 3/3 =100%
Ethyl Alcohol 5% v/v 3/3=100% 3/3=100%
Fisherman's Friend/Menthol (Lozenge) 1.5 mg/mL 3/3 =100% 3/3=100%
Fluticasone propionate (Nasal Corticosteroid) 5% v/v 3/3 =100% 3/3=100%
Mucin: Bovine submaxillary type I-S 2.5% w/v 3/3 =100% 3/3 =100%
Mupirocin (Topical antibiotic) 10.0 mg/mL 3/3 =100% 3/3=100%
TANGENDx™ SARS-CoV-2 MOLECULAR TEST INSTRUCTIONS FOR USE 17




#Negative/#Observed, NO #Positive/#0Observed, 3x

Potential Interfering Substances Interferen.t SARS-CoV-2 LoD SARS-CoV-2 Percent

Concentration Percent Agreement with Agreement with expected

expected results results

Nasal Drops (Plenylephrine) 5% v/v 3/3 =100% 3/3 =100%
OTC mouthwash 5% v/v 3/3 =100% 3/3 =100%
Oxymetazoline (Nasal Spray) 15% v/v 3/3 =100% 3/3 =100%
Sodium hyaluronate (Nasal Gel) 5% v/v 3/3=100% 3/3 =100%
Sore throat phenol spray 15% v/v 3/3=100% 3/3=100%
Sucrets/Dyclonin and Menthol (Lozenge) 1.5 mg/mL 3/3=100% 3/3=100%
Tamiflu/Oseltamivir phosphate (Antiviral) 5.0 mg/mL 3/3=100% 3/3=100%
Tobacco 1.5 mg/mL 3/3=100% 3/3=100%
Tobramycin (Nasal antibiotic) 4.0 mg/mL 3/3=100% 3/3=100%
Toothpaste 0.5% w/v 3/3=100% 3/3 =100%
Zicam (zinc) 5% v/v 3/3=100% 3/3=100%

Clinical Eval
conducted at CLIA waived sites by non-laboratory personnel. Two (2) nasopharyngeal swabs
were coll pected of SARS-CoV-2 infection by their healthcare provider. Specimens were obtained from
each subj€ ! |lection methods. The TangenDx SARS-CoV-2 Molecular Test was performed at POC

cular Test (Comparator)
TangenDx

SARS-CoV-2

PPA = 44/50 = 88.0% (95% CI =

Molecular Test Positive Total 76.2%-94.4%)
NPA =52/52 = 100.0% (95% CI =
Positive 44 44 93.1%-100.0%)
Negative 6 58
Subtotal 50 102

TangenDx SARS-CoV-2 Molecular Test Cont

The Internal Control (IC) is introduced into specimen during sample
the assay disk are dedicated to the detection of an RNA fragmen
primer for the IC gene. The IC is designed to verify the RNAse activity and d
clinical specimen. The software will flag a result as “invalid” if the IC is not w

gative, and Internal

eSpark instrument. Three wells in
d the bead reagents contain a
any RNAse inhibitors in the

Examination and Interpretation of Patient Specimen Results
Assessment of clinical specimen test results will be performed after the positive and negativé
determined to be valid and acceptable. If the controls are not valid, the patient results cannot bée

ntrols have beglll¢xamined and

The Tangen SARS-CoV-2 Assay Disks contain an internal positive control and two primer sets targeting the SARS-CoV-2 viral
RNA. The GeneSpark software calculates the Cq (Quantification cycle) values for each positive reaction in every well. A
positive result in one well for each target (i.e., CovN2, CovN3, and internal control) means a positive result overall for that
target. A positive reaction is determined by an algorithm that assesses the amplitude of fluorescent signals in each well and
rate of fluorescent accumulation. The results will be reported as positive for COVID-19 if either target (CovN2 and CovN3) is
positive, and negative for COVID-19 if both targets are negative. The result is “Invalid” if the internal control is not present.

A Note: Negative results should be treated as presumptive and, if inconsistent with clinical signs and symptoms or necessary for
patient management, should be confirmed with a different authorized or cleared molecular test in a CLIA-certified laboratory that
meets the requirements to perform high or moderate complexity tests.
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Cleaning the GeneSpark Instrument, Tightening Tools, and the Reagent Container Holder

Cleaning procedure for the GeneSpark is outlined in the GeneSpark Operator’s Manual. The GeneSpark should be cleaned

with a 10% bleach wipe followed by 70% isopropanol wipe after every patient sample run. Take caution to avoid touching the
temperature sensors and light pipe during cleaning (see below).

Temperature sensor

&

Temperaturesensor

Light pipe

Symbols used

IVD

A

s

REF

Catalogue Number

LOT

Lot Number

SN

Serial Number

Consult Instructions for Use

Caution

[l
A
ul

Manufacturer

TANGENDx ™ SARS-CoV-2 MOLECULAR TEST

INSTRUCTIONS FOR USE
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—/I— /\N G E N ™ TangenDx SARS-CoV-2 Molecular Test

Rx Only | IVD| For Use Under an Emergency Use Authorization

QUICK REFERENCE INSTRUCTIONS (QRI)

STORAGE HANDLING AND WARNINGS

STORAGE AND HANDLING

(EUA) Only. See Special Conditions for Use Statements on next page.

WARNING

Wear gloves. Change gloves between processing each sample.
The TangenDx SARS-CoV-2 golecular test kit can be stored at room
temperature (15°C - 30°

of sample collection. Remnant
24 hours or frozen at -20°C for
up to one montn i
the remnant sample has rg
sample preparation for th

DO NOT use an assay disk or filter device that has been dropped or
is damaged or wet.

DO NOT turn off or unplug the instrument while a test is
in progress.

DO NOT use expired kit components.

Note: The GeneSpark sonicator will be audible at 66-72 dBA for
the first 90 seconds of running the assay. An operator would
have to stay within 21cm fof the GeneSpark for 8 hours to reach
the threshold for hearing protection requirements.

within one (1) hour.

CONTROL KIT MATERIALS (INCLUDED)

Control QR
P Code Stickers:
I A
° . Tl =
. N . N
1T
® < Lift § smonvansn 4
A T A it Peel™ o i< ) Positive and Negative
» = ™ Lift'n srerer® Eﬂ Lyophilized
. ° g Positive and Negative X Control Material
Control Assay Disks Negative
z © Reagent
. SARS-CoV-2 Assay &% Container
. tains lyophilized
) \IIH”\TIIII . o ronhilze MATERIALS NEEDED BUT NOT INCLUDED
@ Assay Disk © Tangen Assay Buffer

© Barcode

@ Transfer Pipette Scanner

000030411

m) |

© Filter Device
(Shown without
protective cover)

@ NP/NS Swab
@ Patient ID Barcode and

Sample ID QR Code X
eagent Container Holder

When ordering, specify the nasal swab by part number (PN):
Nasophayngeal (NP Swab, PN NP-KRR0195)
Mid-turbinate (MT Swab, PN MT-KRR0195)
Anterior Nasal (NS swab, PN AN-KRR0195)

*GeneSpark Instrument comes with the Accessory Kit (IMA00O01),
which includes: 1 GeneSpark Instrument, 1 Barcode Scanner, 1
Reagent Container Holder and 1 Tightening Tool.

Wear appropriate personal protective equipment while handling patient samples. Refer to the GeneSpark™ Instrument User Manual
for initial set-up and cleaning. This test is only for anterior nasal (nasal or nasopharyngeal swab) specimens. Read the complete
Quick Reference Instructions before performing the test. For assistance, call Tangen Technical Support at (833) 975-6100.

Refer to IFU for detailed instructions and images of test execution.

833-975-6100 Version 21.0, P/N: LBL-000220
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SPECIAL CONDITIONS FOR USE STATEMENT

e Rx Only. For in vitro Diagnostic Use. For Use Under an Emergency Use Authorization (EUA) Only.

e This product has not been FDA cleared or approved, but has been authorized by FDA under an Emergency Use Authorization (EUA) for
use by authorized laboratories certified under the CLIA that meet requirements to perform high, moderate, or waived complexity tests.
This product is authorized for use at the Point of Care (POC), i.e., in patient care settings operating under a CLIA Certificate of Waiver,
Certificateof Compliance, or Certificate of Accreditation.

e This product has been authorized only for the detection of nucleic acid from SARS-CoV-2, not for any other viruses or pathogens.

e The emergency use of this product is only authorized for the duration of the declaration that circumstances exist justifying the
authorization of emergency use of in vitro diagnostics for detection and/or diagnosis of COVID-19 under Section 564(b)(1) of the Federal
Food, Drug and Cosmetic Act, 21 U.S.C. § 360bbb-3(b)(1), unless the declaration is terminated or authorization is revoked sooner.

COLLECTING A IENT SAMPLE Note: It is recommended for patient to blow nose before collection.

@ Apply patient ID ‘ © Collect patient sample using NP
to Rangen A = (nasopharyngeal), MT (mid-turbinate)
tube. Saveg = = or NS (anterior nasal) swab.
step 1 of P : Vigorously mix the patient swab in <> ‘)
THE SAMPLE. = buffer by moving it up and down and

swirling ten (10) times, ensuring contact
with sides and bottom of the tube.

EN

NOTE: IF USING A FROZEN SAN
Allow sample to thaw completely at
described in Step 2 of PROCESSING THE SAMJ _ awed, process the sample within fifteen (15) minutes.

COLLECTING A PATIENT SAM (N@barcode on the Reagent Container to the barcode on the Assay Buffer

ing the sample. Failure to do so will misattribute patient results.

o Apply the sample ID QR
code to the bottom of
the Reagent Container.

the Reagent Container
o the Reagent Container
fully peel off

9 Transfer the sample to the Reagent Squeeze here » -
Container using the Transfer €
Pipette: Overfiow bulb
Stem

Squeeze top bulb of Transfer Pipette and (400 uh —_—
submerge the stem into the Sample in
the Assay Buffer tube.

Do not invert the Transfg
when filled with fluid. |
a bubble formed when draw
up fluid, or if no fluid enters th¥
overflow bulb, discard and re-try
with a new pipette.

A\ *Ensure sufficient volume is added.
Insufficient sample volume can lead
to false results.

© Screw the Filter Device onto the \

Squeeze top bulb of pipette over the Reagent Container to filled Reagent Container using
discharge all fluid from pipette shaft. Some fluid will still remain the Tightening Tool as tightly as (\,_ i =il
in the bottom bulb of the pipette. possible. Inade-quate tightening > \__)/
may result in invalid results.
N

A SAMPLE MUST SIT IN REAGENT &

CONTAINER FOR FIVE (5) MINUTES A Avoid touching the tip of the

TO DISSOLVE LYOPHILIZED REAGENTS. filter device.

TANGENBIOSCIENCES.COM Tangen Biosciences, Inc. 833-975-6100 Version 19.0, P/N: LBL-000220
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LOADING ASSAY DISK IN GENESPARK INSTRUMENT

Running GeneSpark requires barcode scanner, TangenDx SARS- CoV-2 Assay Disk, and Filter Device assembly.

o Ensure the GeneSpark is plugged in and the barcode reader is 9 Remove Assay Disk from foil pouch and mount onto GeneSpark.
connected in USB port. Force can be applied in the area shaded in blue. It will audibly click once
in place. Using the barcode scanner, scan the Assay Kit lot and Assay ID
e Slide cover latch open and lift the lid of the GeneSpark. in any order. The fields will populate with the correct barcode. Then close

the lid of the GeneSpark.

......... > I e .
barcode  +* [IWIIN --
A
. A
. >
. oo
Assay ID . SARS-Cov-2 Assay Ay
e 1110
barcode -........ S mim -

A An improperly mounted disk will generate an error code. If a rotor c
alibration failure occurs, remount the Assay Disk.

RUNNING THE ASS

9 Scan* sample ID QR code
on the Reagent Container and
slide latch to close.

@ Remove protective cover
from the Filter Device and
discard. Place the Filter
Device assembly into the
instrument. oper closure of latch will

cBllt in an error code.

A Improper loading of the
filter device will result in
an error code.

Note: Once in the Reagent Container, the sample must be processed

©® Once the Assay Disk has i creen while the instrument is

been mounted and scanned,

the Filter Device assembly

has been inserted, and the '
latch has been closed, the N

ired temperature.
This pause is normal, and the cg i i me as the assay

words “Press To Start” will
appear on the screen.

progresses.
Press the button on the right to start.
Ensure button is pressed or instrument will not start. PO g iC
Note: The GeneSpark sonicator will be audible at 66-72 dBA for the |‘|H‘||;|L|J!H“|J.‘||H|H|| “%
. c
first 90 seconds of running the assay. ;. = S
° ,,,-'f &
FOLLOWING COMPLETION OF ASSAY S ‘CARsCOLEAsay o
S | {11111
Press “Done” on the screen to exit results screen. Remove the eeec
Assay Disk and Filter Device assembly from the instrument
and place in a sealed plastic bag, remove from area and discard
according to environmental controls. A When unmounting the disk, pry up only from the indicated point.

TANGENBIOSCIENCES.COM Tangen Biosciences, Inc. 833-975-6100 Version 19.0, P/N: LBL-000220

20 Commercial St, Branford CT 06405




HOW TO INTERPRET RESULTS

XYZ-321
SARS-COV-2

© sars-cov-2 Negative [ (B sars-cov-2 & sArs-cov-2

INTERPRETATION

SARS-CoV-2 target RNA is not detected. The result should
be verified using a highly sensitive SARS-CoV-2 assay.

@ SARS-CoV-2 H SARS-CoV-2 target RNA is detected.

If the result is SARS-CoV-2 INVALID, retest the patient
sample with a new Assay kit.

patient management, should b
meets the requirements to perform high

RUNNING POSITIVE AND NEGATIVE DNTROLS

Control QR angenDx SARS-CoV-2 Molecular Test Control Kit
N Al Code Stickers: ntains the following:
A T -
2 e . .
y < : Transfer Pipette d 2 negative control assay disks
el Positive Filter Device vials positivgecontrol material and 2 vials negative
o i _o* . P
cees angen yophilize 7] .. .
Control Assay Disk  Assay Buffer  Control Materia NP/NS Swab control QR code stickers
Negative Reagent
Container nt Container, Filter Device,

1. Plugin power cord and attach to GeneSpark.
2. Place a reagent container into the reagent container holder. Place the respective positiv a pde sticker onto
the bottom of the reagentcontainer before removing peel off seal.

3 minutes to fully dissolve. NOTE: This tube of assay buffer will be used for both positive and

4. Dip swab into vial of rehydrated control material and swirl around sides of the vial.

5. Elute swab into new, unused tube of Tangen Assay Buffer as if it were a patient sample; swirl vigorously ten (10) times and ensure
contact with sides of thetube.

6. Transfer Tangen Assay Buffer to Reagent Container using the transfer pipette as described in step 3 PROCESSING THE SAMPLE.

7. When preparing the Assay disk described in LOADING ASSAY DISK IN GENESPARK INSTRUMENT, Scan the barcode on the Control
Assay Disk.

8. Scan the corresponding Control QR code on the Reagent Container as the Sample ID and proceed with running the assay as in Step 2
of RUNNING THE ASSAY.

A Note: If a control QR code is not scanned as the sample iD, the assay will not proceed. Scanning the wrong control QR code will
result in a failed control.

TANGENBIOSCIENCES.COM Tangen Biosciences, Inc. 833-975-6100 Version 19.0, P/N: LBL-000220
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POSSIBLE OUTCOMES

POSCTL or NEGCTL PASS: POSCTL or NEGCTL FAIL: or NEGCTL INVALIDs

Control run passed and you can proceed Control run failed, run must be repeated to | Control run must be repeated to obtain a

running the GeneSpark obtain a ‘pass’ result before proceeding to valid result before proceeding to run the
run the GeneSpark GeneSpark.

A\ If the repeated control run fails, remove the instrument from circulation and do not start any patient sample runs on the failed instrument.
Contact Tangen Biosciences immediately at (833)-975-6100.

It is recommended to run the external positive and negative controls:

e once after each new deyice setup

e once for each new Ig Ripment of test kits

e once for each ney

. W identified, or

e to conform i @8 procedures, with local, state and federal regulations, or accrediting groups

e The Tightening Tool and Reagent er should aned with a 10% bleach wipe followed

by 70% isopropyl alcohol wipe after every p, S e
[ter device assembly have \

° cleaned with 70% is oproanol after every assay run.
i tween patient runs to ensure proper drying.
e Keep the touch screen c ints and moisture by gently wiping it with a soft,
lint-free cloth.
e Additional cleaning instruction i i e GeneSpark Operator’s Manual.

e Keep instrument cover open after analysis
been removed.

e Store instrument with cover closed when not in use.

A\ Take caution to avoid touching the temperature sen

s and light pipgluring cleaning.

MANUAL ENTRY OF SAMPLE ID

To manually enter the Sample ID, touch the Sample ID button on the scr
keying in the Sample ID, touch the checkmark (lower right of screen) t
run is not permitted to start without filling this field.

keyboard to key in the Sample ID. After
eft of screen) will cancel. Note that the

A\ Erroneous entry of sample ID will cause misattributed patient result.

10:10 AM 05/04/2020 0123ABCD 1L 10 AM 05704
A201818 A1 818

KIT LOT: 99999999 4l LOT: 99999999
ASSAY: SARSCOV2 NegCtl ASSA SARS-COV-2

SAMPLE 1D SAMPLE | 0123ABCD

ENTER SAMPLE ID

Press To Start
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TangenDx SARS-CoV-2 Molecular Test
Product Information Card (PIC)

B( Prescription Use Only IVD | Forin Vitro diagnostic use

For use under Emergency Use Authorization (EUA) only.

cal Support at 833-975-6100 or email
ns or if you require a printed copy free of charge or need

This product has not bee 2 aved, but has been authorized for emergency use
by FDA under an EUA for :
This product has been authorized o on of nucleic acid of SARS-CoV-2, not for
any other viruses or pathogens;
The emergency use of this product is duration of the declaration that
circumstances exist justifying the auth@® i ncy use of in vitro diagnostics for
detection and/or diagnosis of COVID-19 under Se the Federal Food, Drug, and
Cosmetic Act, 21 U.S.C. § 360bbb- 3(b)(1), unle ioni inated or authorization
is revoked sooner.


https://tangenbiosciences.com/covid-19/
https://tangenbiosciences.com/covid-19/
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Edition Notice This publication is intended for operators of the GeneSpark™
molecular diagnostic instrument.

Every effort has been made to ensure that all the information
contained in this publication is correct at the time of publishing.
However, Tangen Biosciences reserves the right to make any
changes necessary without notice as part of ongoing product
development.

dWAformation The GeneSpark ™ molecular diagnostic instrument Operator’s
Manual contains all information about the product, including the
following:

o Safety
e Installation
outine operation

Maintenance and calibration

cular diagnostic instrument Quick Start
ce during the GeneSpark ™

» Pay particular attention to
> Always follow the instructions i

> Do notuse the software in a way tha¥
publication.

> Store all publications in a safe and easily retrievable place.

Screenshots The screenshots in this publication have been added exclusively
forillustration purposes. Configurable and variable data, such as
tests, results, or path names visible therein must not be used for
laboratory purposes.

Tangen Biosciences, Inc, 20 Commercial Street, Branford, CT 06405. Phone (833) 975-6100. Tangenbiosciences.com
GeneSpark™ Diagnostic Instrument e Software Version 2.6.13.0 e Operator’s Manual e Version 14 P/N: LBL-000096
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Warranty Any customer modification to the instrument and the use of
unauthorized assay disks, Filter Device or accessories renders the
warranty null and void.

Do not open the GeneSpark ™ molecular diagnostic instrument,
change any

component or install unauthorized software.

Trademarks The followingtrademarks are acknowledged:

GeneSpark ™ is a trademark of Tangen Biosciences, Inc. All other
product names and trademarks are the property of their
respective owners.

ftware This software includes the "levmar" optimization library which is
developed and owned by the Institute of Computer Science of the
Foundation for Research and Technology - Hellas, Greece and is
being used under license terms and conditions.

20170204456A1: Isothermal methods for amplifying nucleic

Support S following numbers:

ic instrument meets the
It also meets the

Approvals The GeneSpark ™

to “Electromagnetic co
73/23/EEC relating to
standards were applied: | ,IECAEN 61010-1
(Safety).

adequate protection to radio-frequency communication services.
The user might need to take mitigation measures, such as
relocating or re-orienting the equipment.

Tangen Biosciences, Inc, 20 Commercial Street, Branford, CT 06405. Phone (833) 975-6100. Tangenbiosciences.com
GeneSpark™ Diagnostic Instrument e Software Version 2.6.13.0 e Operator’s Manual e Version 14 P/N: LBL-000096
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The following marks demonstrate compliance:

IV D For in vitro diagnostic use.

For prescription use only.

For Use Under Emergency Use Authorization (EUA) Only. This
product has not been FDA cleared or approved but has been
authorized by FDA under an EUA for use by authorized
laboratories certified under the CLIA that meet requirements to
perform high, moderate, or waived complexity tests. This product
is authorized for use at the Point of Care (POC), i.e., in patient
care settings operating under a CLIA Certificate of Waiver,
Certificate of Compliance, or Certificate of Accreditation.

This product has been authorized only for the detection of nucleic
acid from SARS-CoV-2, not for any other viruses or pathogens.
The emergency use of this product is only authorized for the
ration of the declaration that circumstances exist justifying the
horization of emergency use of in vitro diagnostics for
etection and/or diagnosis of COVID-19 under Section 564b1 of
he Federal Food, Drug and Cosmetic Act, 21 U.S.C. § 360bbb-

@ ’ as in compliance with Underwriters
M i . for Canada and the US. Issued by CSA
Cragd US

Feedback de to ensure that this publication fulfills
spect of this publication is
s. Contact your Tangen

Contact Address

Manufactured by Tangen Bioscience
&I 20 Commercial St
Branford, CT 06405

Tangen Biosciences, Inc, 20 Commercial Street, Branford, CT 06405. Phone (833) 975-6100. Tangenbiosciences.com
GeneSpark™ Diagnostic Instrument e Software Version 2.6.13.0 e Operator’s Manual e Version 14 P/N: LBL-000096
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Preface
Intended Use

Sy

The following sy
the definitions be

(0

The GeneSpark ™ molecular diagnostic
instrument is for use with Tangen
Biosciences' assay kits, including the
TangenDx SARS-CoV-2 Molecular Test, to
perform in vitro diagnostics.

abbreviations

supplied

Medical devices - Symbols to be

Manufacturer

i E

Catalog Number

Batch Code (Lot
Number)

Temperature Limit

@

Biological Risks

Consult

Caution

Listing Mark

Instructions,
Use
IVD In Vitro
Diagnostic
Medical Device
Other symbols used
o Bureau Veritas | og2» USB
cadus

EH Symbols used in this publication
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Except where the context clearly indicated
otherwise, the following product names and
descriptors are used.

Product names

GeneSpark Diagnostic instrument
molecular

diagnostic

instrument

TangenDx Assay sample concentrating

Filter Device  tube

TangenDx Assay disk
flow rotor

EH Product Names

revi

following abbreviations are used

n Vitro Diagnostic

ican National Standards
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Symbols used in this document _

Table

Extra information within a task

Tip. Extra information on correct use
or useful hints

x a0 Q i

Materials required for a task

Prerequisites of a task

O X

(i)

Related topics containing further
information

Duration of a task

Symbols used in this document

Safety Classifi

ty precautions and important user notes
ifi rding to ANSI. Familiarize
llowing meanings and icons:
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Safety Summary

These symbols and signal words are used for
specific hazards:

A WARNING

Warning...

» ...indicates a hazardous situation that, if not
avoided, could result in death or serious injury.

ACAUTION

Caution...

» ..indicates a hazardous situation that, if not
avoided, could result in minor or moderate
injury.

azardous situation that, if not
sult in damage to the

ead and comply with the

ions.

To avoid serious injug
following safety preca

A WARNING

Insufficient knowledge and skills

As an operator, ensure that you know the relevant
safety precaution guidelines and standards and the
information and procedures contained in these
instructions.
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> Only trained personnel may operate the
GeneSpark ™ instrument. Operators must have
received and read the comprehensive
instructions for the use, quality control, and
care of the GeneSpark ™ instrument.

A WARNING

Infectious materials

There is a potential risk of infection. Staff using the
GeneSpark ™ instrument to perform tests on
patient samples must be aware that any object
contacting biologic specimens is a potential source
of infection.

» Usegloves.

» Use anew assay kit for each sample.

» Follow all health and safety regulations
applicable to your institution.

Dlsposal The instrument must be disposed of in accordance
with relevant local regulations and in coordination
with your local authorities, as appropriate. Please
note that the instrument may potentially be
infectious. It should therefore be decontaminated
before disposal.
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Installation

Installing the instrument

Place the instrument on a suitable level surface
and connect it to the mains power supply.
Connect it to a local area network, if required.
When the instrument is starting up, a series of
initialization diagnostic tests are performed
automatically.

ACAUTION

Incorrect results or malfunctions due to
incorrect installation.

erforming installation actions other than those
ntioned in this documentation may lead to
unction and incorrect results.

Do not carry out any installation actions that
described in this documentation or
hich you were not trained by a Tangen

i c Service representative.

Injury by tripping ove

Cables between the instrument and wall outlets
cause a potential tripping hazard.

» Position the instrument as close to the wall
as possible.

» Take care not to trip if you must walk behind
instrument
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A WARNING

Stacked or Adjacent Equipment

Use of this equipment adjacent to or stacked
with other equipment should be avoided because
it could result in improper operation. If such use
is necessary, this equipment and the other
equipment should be observed to verify that they
are operating normally.

A WARNING

Degradation of performance

Portable RF communications equipment

luding peripherals such as antenna cables and

brnal antennas) should be used no closer than

m (12 inches) to any part of the instrument,

i bles specified by the manufacturer.
e, degradation of the performance of

Make sure that the package includes the
following items:

0 GeneSpark ™ Molecular Diagnostic Instrument
0 Power Supply Unit
0 Power Cable
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= If the packaging is damaged or anitem is
missing or damaged, immediately contact your
Tangen Biosciences Service representative.

O

< Retain the shipping container and
packaging materials for the event that the
instrument needs to be returned to Tangen
Biosciences for service.

X O GeneSpark ™ Molecular Diagnostic Instrument

O Power Supply Unit
[1 Power Cable

J-45 data cable. If you intend to connect the
ument to a data network or computer.

dheld Barcode scanner

ash drive, 4GB or greater, if you intend to
m the instrument with this

pplying power
ide the

1. Place theinstrument on alevel, vibration free
surface, and away from direct sunlight.

o Allow at least 10 cm (4 inches) of space at
the rear of the instrument for airflow. Ensure
vents are not blocked.
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2. Connect the power supply cable to the power
supply unit.

3. Connect the power supply unit to the
instrument’s DC inlet (Located on the right side
of the instrument).

Connect the power supply unit to a properly
grounded mains outlet.

5};"
D

5. Connect the instrument to a local area network,
if required.

0 Use a standard Cat5e cable and connect to
an appropriate wall connector or switch.

Refer to LBL-000217, GeneSpark Network Guide
for more information on connecting the instrument
to alocal network.
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About the instrument

Instrument functions

Overview Theinstrument and the associated disposable
assay kit are for in vitro diagnostic use. The
instrument identifies and/or measures the
presence of genetic material in a biological
sample. The instrument automates all nucleic
acid test (NAT) processes, including nucleic
acid extraction, amplification, real-time
detection, and result interpretation in a rapid
manner.

The Filter Device and Assay disk are the
interface to the patient sample. They contain
all assay reagents necessary for analysis. The
instrument will extract the nucleic acid from
e Filter Device via mechanical lysis and
iver the sample to the Assay disk.

eiving the extracted nucleic acid
e Filter Device, the instrument will
reagents with the sample.

Insert and test automation

interprets a result.

The GeneSpark ™ instrument automates all
testing processes from sample preparation to
amplification and real-time detection. The
GeneSpark workflow has been simplified
enabling non-specialized personnel to
perform complex testing.

Before the Filter Device is inserted into the
instrument, the tube is capped and remains
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capped for the remainder of the diagnostic
test. No further materials need to be added or
removed from the Filter Device. The assay
disk requires no addition or removal of
reagents, and seals amplicon in the disk upon
test completion. This approach avoids
amplicon contamination, cross-
contamination, reduces biohazard risks, and
helps preserve sample integrity.

Rapid Testing

This technology automates liquid flow and
mixing to provide rapid results. Result
generation typically occurs in less than 1 hour.

@)

Filter Devices and Assay Disks can only
be used once.

age to the instrument due to
jzed Filter Devices or assay disks

of unauthorized or unapproved Filter
isks or accessories may
ent. Damage caused by

Self Checks

instrument automatically. ermore, the
instrument monitors its operations during
assay processing, and performs an automated
calibration before every assay run. If an error
occurs, a message is displayed on the screen
and the event is logged in internal memory.
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Running assays

The testing process is comprised of a few

simple steps:

=  Preparing a patient sample (See Patient
Information Card (PIC)).

= Installing the Filter Device with the
processed sample into the instrument.

= |Installing the assay disk into the
instrument.

= Scanning the serial number and assay ID
barcodes located on the assay disk with
the handheld barcode scanner.

Press the right pushbutton to start
analysis. The instrument automatically
executes all the required steps.

Assay is completed and test results are
reported.

= Dispose of the assay disk and Filter
Device.

Review the result.

the instrument for the first

Related topic

= Settingup the in3

= |nstalling a new assa
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Overview of the instrument user interface

“TANGEN'
GENEYPARK"

Sliding Cover
Latch

Resistive External barcode reader

Function Buttons

Instrument Cover

Rotor Mount
(Shown with
rotor installed)

tEerivvee
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Function Buttons Two function buttons are located beneath

the touch screen.

Press the buttons to perform various
functions such as starting a run or powering
down the instrument.

Resistive Touch screen

Touch the items on the screen with a finger
(also when wearing gloves), or use a stylus
designed for use with hand-held devices.

arcode reader

Scan the Assay disk barcodes with an
external barcode reader.

Sliding@over latch

Slide the cover latch open to install or
remove a Filter Device. Slide the latch closed
prior to running the assay.

Instrume

pen the cover to install or remove an assay

Rotor mou

About assays

The instrument runs a
determined by the scanne
assay disk.

arcode of an

The instrument requires a program, called an
assay script, to conduct a specific assay.

New assays can be added to the assay menu
by installing assay panel definition files.
These files contain the definitions for the
assay and the program required to run the
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assay. The currently installed assays are
listed on the APD screen located in the
settings menu.

Related topics

= Installing an assay
= Runningan assay

he touch screen

To operate the touch screen, use a finger
(gloved hands are acceptable) or a stylus
designed for use with resistive touchscreen
devices.

NOTICE

Damage to the touch screen due to use of
sharp objects

Using sharp objects on the touch screen may
e damage and lead to malfunction.

Do not use sharp objects when operating

10:10 AM 05/04/2020
A201818

g into several

KIT LOT: 99959959
ASSAY: SARS-COV-2

SAMPLE ID: 0123ABCD

Assay disk lot number
Assay ID
Sample ID

vk 0w

Messages

Press To Start
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Touch screen elements

Time/Status/SettingS Bar Current date and time are displayed in the

center. Press the to access the settings

menu. The = indicates connection to a local
area network via Ethernet cable or Wi-Fi.

This field is filled in after the lot number
barcode is scanned from the Assay Disk.

ssay Disk Lot Number

This field is filled in after the Assay ID
Assay I D barcode is scanned from the Assay Disk.

This field is filled in after the Sample ID
ple I D barcode is scanned from the patient sample.

This field will provide various messages to the

€SSagas user.
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Start the instrument

Common User Actions

Set date and time

Entering text and numbers

Scanning barcodes

Turning off the instrument

YV V V V V V

Downloading results

The instrument will perform an initialization
process after power up to ensure proper
functionality.

S

Up to 30 seconds

Stapting #he instrument
» Tostart the instrument

» Theinstrument will initialize after any
of the following actions:

For instrument disconnected from power:

> Apply power to the instrument by
connecting the power supply.

For instrument connected to power and in

displayed.
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Setting Date/Time

You can set the time by entering the
settings menu.

» Toset the date and time

10-10 AM 05/04/2020 > Pressthe icon located in the upper-
AZ01818 left hand corner of the main display.
MOUNT NEW ROTOR This will enter the settings menu.
ruwdd ENTEC ROTOR BARCODES
ASSAY |
KIT ) *

Press the CLK tab at the top of the
settings menu. The time and date can be
pressing either up or down
arrows uyatil the desired value is

Year Month Day  Hour Minute

M A M ing is9®24-hour format,
30 13 00

W v 4"

otherwise p v it the menu
without change.
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Entering text and numbers

> To enter text and
numbers

0123ABCD

An alphanumeric keyboard will be
displayed.

X Exit without changes

v Exit with changes

<>  Move cursor left or right

Selected keys on the QWERTY keyboard
Confirm the entry by pressing the v’ button.

10:10 AM 05/04/207
A201818
MOUNT NEW ROT R
AND ENTER ROTOR BAR: TDES

ASSAY: o
KIT LOT- 1 Exit without changes

Exit with changes

0
Q ove cursor left or right
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Scanning barcodes You use the barcode reader for scanning
assay disk lot, assay disk type, sample, and
username barcodes.

QO

¥ To maintain patient confidentiality and
privacy standards, do not use patient
identifiable data as part of the patient and
sample ID barcode.

The sample barcode must comply with one
of the following standards:

Code 39

Code 93

Code 128

Code 128-A

Code 128-B

Codabar

GS1 Databar-14

YVVVVYYVYY

= The barcode reader must be attached
he USB port before any barcodes can be
read by the instrument.

beyond the barcode on both sides. The
barcodes can be read in any order.
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10:10 AM 05/04/2020
A201818
MOUNT NEW ROTOR
AND ENTER ROTOR BARCODES

ASSAY: '
KIT LOT:

1000 AM 05/04 72020
£20181°

KIT LOT: 4999999
ASSAY: ARS T -2

SAMPLE ID:

EMTER SAMPLE ID

0123ABCD

> If assay disk barcodes cannot be read,

press the green pen icon next to the
associated field on the screen to
manually enter it. An alphanumeric
keyboard will appear on the display for
entry.

> If sample barcodes cannot be read,
press the SAMPLE ID field on the GUI

to manually enter it.

meric keyboard will appear
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Turning off the instrument

Turning off the instrument shuts down the
software and puts the instrument into a low
power state.

ACAUTION

Loss of power

> Inthe event of power loss while an
assay is running, do not attempt to
remove the assay disk or Filter Device.

» Theinstrument cannot be turned off
while running an assay, power can be
removed from the instrument by
disconnecting the power supply. Do not
disconnect power from the instrument
while it is running an assay.

O There is no activity on the instrument.

urn off the

ar with the
safety instructions €
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Performing a run

ACAUTION

Incorrect results due to using

inappropriate assay components

Using a non-certified Filter Device or assay

disk may lead to incorrect results.

» Only use GeneSpark ™ assay
components.

» Never re-use assay components.

ACAUTION

Incorrect results or malfunction due to
inappropriate handling of assay tubes

Inappropriate handling of the Filter Device
may lead to
incorrect results or malfunction.

Do not remove or insert a Filter Device
while the instrument is performing an

o not force or rotate the Filter Device

Malfunction due to inappropriate handling
of the instrument.

Inappropriate handling of the instrument
may lead to malfunction.

» Do not attempt to force the instrument
cover open before opening the sliding
cover latch.
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The instrument runs a specific assay as
determined by the scanned barcode of an
assay disk.

Running an assay comprises the following

actions:

» Inserting assay disk into the instrument.

» Scanning the assay disk and sample
barcodes.

» Inserting the Filter Device into the
instrument.

» Theinstrument performs the required
assay steps and reports the test results.

@)

= For information on transferring
sample into the Filter Device, see the
instructions in the package insert of the
TangenDx SARS-CoV-2 Molecular Test.

¥ Make sure you use the correct sample
type as indicated on the instructions found
ifdthe assay kit.

Running an assay

» Process the sample following the
instructions included with the assay kit
you intend to use.

» Check the assay disk and Filter Device
included in the assay kit for damage; for
example, leaks or broken seals.
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» Opentheinstrument cover by sliding
the latch back, then pulling the cover

up.

Mount the assay disk to the instrument.

» Scan the Assay disk barcodes with the
barcode reader. The Kit Lot and Assay
fields will fill with the barcodes scanned
from the rotor.
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» Close the instrument cover and install
the Filter Device. Close the sliding
cover latch to secure the Filter Device.

» Scanthe sample barcode.
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SAMPLE ID
0123ABCD

SARS-COV-2

Check the progress if required.

0 At the top of the screen, the assay

2 and sample ID are displayed. The
estimated time remaining is displayed in

the center of the display.

To abort the assay run, press and hold
the left pushbutton for 5 seconds.

SAMPLE ID
XYZ-321
SARS-COV-2

When the assay run is complete, the
@ SARS-COV-2 results for the assay are displayed.
Press the “Done” button and the
instrument will display the idle screen.
The assay disk and Filter Device may be
removed from the instrument. Dispose
of the assay disk and Filter Device in
accordance with the disposal policy in

Scanning barcodes
Aborting an assay run

VVVVW

Aborting an assay run
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SAMPLE ID
0123ABCD » To abort an assay run
SARS-COV-2

Assay will be aborted. Are > Pressand hold the left pushbutton.
you sure?

» Onthe confirmation message, choose
the Yes button.

0 You can choose ‘No’ to return to
the previous screen.

» Theinstrument stops assay processing.
» Theinstrument creates a results report.

» Theresults screen will be displayed
indicating the run has been aborted.

» Dispose of the assay disk and Filter
Device in accordance with the disposal
policy of your institution.

» Pressthe “Done” button to return to
the main menu.

Result handling

About results

The way resu @and
displayed dependSi@n
each individual assay.

Results are reported on the display at the
end of arun.
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GeneSpark Instrument Test Results

DATE: 2020-06-13 10:48:06
SAMPLE: 1234567890ABCXYZ
INSTRUMENT: TD-12345-12345
FIRMWARE VERSION: 2.6.0.0
ASSAY: SARS-COV-2

KITLOT: 99998888
COMMENTNone

Printed Result Report.

re

SAMPLE ID
XYZ-321
SARS-COV-2

© sArscov-2

You typically review results as part
of assay processing.

=~ If the instrument is set up to send
rgsults automatically to a laboratory,
spital, or data management system,
reviewing is not done on the instrument.

after reviewing results, you can no
longer view them on the display. You
will need to review the results from a
connected information system or LIS
interface.
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Downloading results

Results can be downloaded via the USB port
located on the right side of the instrument.

@)

Tangen recommends regularly backing
up all results.

n [JUSB flash drive with a minimum of 1GB of
available memory.

» To download results

010 ihiﬂlrg;.ﬂﬂw 120 > Install a USB flash drive into the USB

My 'NT NEW - JTOR port.
AND ENTrL& ROTO" 8ARCODE™

ASSAY: ' » Ontheidle screen, press the icon
KIT LOT- F—7 | in the upper left-hand corner of the
' ' display.

ID | CLK | SET | APD | DD |MFG | NET | VER

RAW DATA RESULTS

above the exit bUtton. You must select
“ALL” and press “DUMP” to download
2 all data from the instrument.

ALL LAST 10 LATEST

0 A dump needs to be performed
separately for Raw Data and results.
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» The progress bar will be displayed, wait
for the transfer to complete. Press
“EXIT” to return to the Idle screen.

ACAUTION

Loss of power or early removal of USB
drive can damage transferred data or
cause damage to the flash drive.

» Do not remove USB flash drive during
data transfer.

» Do not remove power during data
transfer.

Settin ins

Setup tasks are performed from the settings
screen

< Setup tasks can only be performed
with Administrator security level.

Defining Values

Defining val
Installing assays
System settings
Network definitions
Updating software

>
>
>
>
>
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You define values by entering text or by
selecting a predefined value.

» Toenter Text

ID CLK SET APD NET VER

Instrument Name A201818 1. Press the tab of the configuration item

Instrunr=nt UUID ) /
you want to modify. Press the to

change the value.

= The alphanumeric keyboard is
displayed.

2. Enter the desired value and choose the

save button.

= The value will be saved to memory
and the Idle screen will be
displayed.

ol - » To select a predefined

Yy 4 value

Year Month H ur Minute
To select a predefined value, use the

@ or @ button.

e desired value and choose the
n to save the change.
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Installing assays

The instrument is delivered with all
currently available assays installed.

Assays may also need to be updated after
they have been installed.

¥ Do not disconnect the instrument’s
power supply when installing or updating an
assay.

= Installing assays from a USB Flash Drive

You caninstall an assay from a USB flash
drive.

ontact your local Tangen Representative
to obtain access to secure assay files used

Installing an assay

assay files sto E'root directory

of the drive.

2. Enter the settings menu by pressing the

icon.

Press the “APD” tab. All installed assays
will be listed on the display.
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CLK SET APD NET VER Use the @ or @ button to scroll
through the available assays.

SARSCOV2 Neg(Ctl 1112:20248 3. Pressthe “Load” button to load the

available assays.

SARSCOV2 PosCtl 1111:20248

SAR” COV-2 1110:20248

The instrument is delivered with all
currently available assays installed. If a new
assay is developed, it will require
installation to enable use of the new assays.

Instrument software can be updated using
secure software upgrade files provided by
Tangen. Contact your local Tangen
representative to obtain access to secure
software upgrade files.

Updating Software

To upgrade firmware
a USB flash drive

» Pressthe “VER” tab. The display will
show the current version of software
installed.

Press the “CHECK FOR UPGRADE”
button. The instrument will search the
USB drive for valid update files.
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CLK SET ‘ APD NET VER

Installed Version: 2.6.1.0

“HECK FOR UPGRADE

> Pressthe “START UPGRADE” button.

> Press “YES” when asked “Ready to
begin?” The update process will begin.

|
Clk ' SET , APT ‘ NET | VER

J I Loss of power during software update may
) o cause the instrument to permanently stop
Firmware Upgrar : Ava" " < working. Do not disconnect power when

- updating software.
Version: + ..5.0

» Do not disconnect power during

START UPGRADE software update.

Aprogress bar is shown to indicate

lete, the instrument will
isplay will indicate the

SH‘APD HEr|

*** DO NOT REMOVE USB DRIVE ***
*** DO NOT DISCONNECT POWER ***

D

Define the general operating environment.

=> Settings
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System settings

Time format: hh:mm

Date format: mm-dd-yyyy

Up to 7 alphanumeric characters. By default, this is
the last seven digits of the instrument’s serial
number.

Network settings

confidential p
obtained.

> 3
network make sure

secure and monitored for security
breaches.

You can connect the instrument to a 10/100
Ethernet network, or a 2.4G or 5G Wi-Fi
network. Refer to document LBL-000217,
GeneSpark Network Guide for further
information.
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Quality Control

Internal Process Control (IPC) is included in
every assay disk. It verifies the adequate
processing of the biological sample. The IPC
passes, if sample concentration and target
amplification meet validated acceptance

criteria.
Quality control kits for each
£>\T/ ™
7 T/ANGENDx
Assay are available from Tangen Biosciences.
The quality control kits contain positive and
negative control sample materials.
Refer to the TangenDx™ assay kit for
detailed instructions.
Maintenance an

Ca I | bratlon tor is not required to perform any

Cleaning thei

The instrument performs agnostics

AbOUt Self-CheCk during startup (instrument initialization) and
uses an error diagnostic system to monitor
the instrument’s performance during an
assay run. Under normal operation, the
instrument alerts the operator in the event
of a malfunction or when an error is
detected.

Eachinstrument is calibrated to factory
standards prior to shipping. The instrument
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requires no adjustment or calibration from
the operator.

About auto monitoring

The instrument performs continuous auto
monitoring to ensure data integrity and
accuracy during assay runs. If an error is
detected during an assay run, the run will be
invalidated, and a message will be displayed
for the user with instructions on how to
proceed.

About auto cali

The instrument will perform automatic
libration prior to starting a run after the
trument cover has been closed.

jon takes approximately 3 seconds
ires no action from the user.

About service

Electrical Hazards

There are no serviceable parts inside the
instrument. Disassembling the instrument
could result in electrical hazards.

» Never attempt to repair or adjust the
instrument yourself.

Tangen Biosciences, Inc, 20 Commercial Street, Branford, CT 06405. Phone (833) 975-6100. Tangenbiosciences.com
GeneSpark™ Diagnostic Instrument e Software Version 2.6.13.0 e Operator’s Manual e Version 14 P/N: LBL-000096

Page 45



» Contact your local Tangen Biosciences
representative if the instrument fails to
operate properly.

Cleaning the instrument

= Keepthe touch screen clean from
excessive fingerprints and moisture by
gently wiping it with a soft, lint-free
cloth.

The exterior of the instrument and push
buttons can also be cleaned using a soft
lint-free cloth moistened with either
70% isopropanol or 5-10% bleach
solution. If bleach is used, it must be
wiped twice using 70% isopropanol to
remove all bleach residues.
=  Periodically check the rear vents for
excessive dust or debris.
= Theinside and outside of the instrument
should be cleaned after every assay run.

“lake sure you are familiar with the
instructions below

Safety

may damage the ing
electrical hazard.

> Do not spray or apply liquid directly on
the instrument.

> Do not attempt to clean the interior of
the instrument through the rear vents.

> Do not apply an excessive amount of
liquid to the cleaning cloth, which may
lead to liquid dripping onto the
instrument.

Tangen Biosciences, Inc, 20 Commercial Street, Branford, CT 06405. Phone (833) 975-6100. Tangenbiosciences.com
GeneSpark™ Diagnostic Instrument e Software Version 2.6.13.0 e Operator’s Manual e Version 14 P/N: LBL-000096
Page 46



NOTICE

Damage to the instrument due to use of
unsuitable cleaning materials

Using unsuitable cleaning materials can
damage the touch screen and other surfaces.

= Do not use harsh, abrasive cleaners or
wipes.

Cldani
instru

ortside of the
nt

=  Cleaning the outside of the instrument

= (Cleaningspillages or leakages from a
Filter Device or rotor

B_ [ Soft lint-free cloth

[0 5-10% bleach wipe followed by a 70%
sopropanol wipe

b clean the touch screen

ch screen gently with a

Let dry for approx :

Using a 70% isopropanol wipe, clean the
instrument to remove all bleach
residues.

4. Letdry, approximately 2 minutes

~ [O5-10% bleach wipe
[070% isopropanol wipe
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Cleaning the inside of the
instrument

ACAUTION

Potential Damge to Instrument

> Never clean lightpipe assembly or
temperature sensors with a wipe.

» These components should only be
cleaned with a dry, lint-free cloth.

» Components indicated with arrows in
the pictures to the left should be
avoided.

» Toclean the inside
surfaces of the
instrument

1. Using a 5-10% bleach wipe, gently
clean the surfaces as required.

et dry for approx 5 minutes

Using a 70% isopropanol wipe, clean
instrument to remove all bleach
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Cleaning spillages or
leakages from a Filter
Device or disk

In the unlikely event of a spillage or leak of a
Filter Device or assay disk, the instrument
may need to be cleaned or sent to a Tangen
representative.

> Todeal with aleak from
a Filter Device or Assay
disk

If aleak is detected inside the
instrument, stop using the instrument
immediately and contact your Tangen
Biosciences representative for further
instructions.

1.

Follow standard laboratory practices.

Follow standard laboratory
practices for working with
biohazardous materials.

the appropriate assay tube
fety Data Sheet and
for assay specific

Troubleshooting

The instrument ma
logs abnormal eventS{B everity,
the instrument tries to '€

error while running. If the situation cannot
be resolved, the instrument stops.

In many situations, error messages are
displayed on the screen. Read them carefully
and follow the instructions provided in them.
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Basic Troubleshooting Guide

A basic troubleshooting guide is shown
below

Excessive wobble Removerotor andre- Care should be taken
detected from mount in adifferent  when removing or
rotor. position. installing a rotor. Be
sure to only remove the
rotor from the position
indicated on the label.
When installing the
rotor, only apply
enough force to snap
the rotor onto the
mount. Try spinning the
rotor by hand to check
for excessive wobble. If
minimal wobble is
detected, close the
instrument cover to
attempt rotor check
again.

tfor Try spinningthe rotor
by hand to check for

Rotor not
recognized by
instrument

Rotor not The following Rotor is locked or
recognized by message is spinning slow

instrument displayed: free movement. If rotor
"ROTOR FAULT, ins freely, close the
CHECK MOUNT" ver to attempt rotor

rotation.

Rotor not The following Rotor is missing, Make sure rotor i$

recognized by message is or has poor installed properly.

instrument displayed: "NO optical properties Try using another kit.
ROTOR
MOUNTED"
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Rotor not

The following

message is detected from
displayed: rotor, poor light
“ROTOR transduction
CALIBRATION

FALED”

Instrument

Excessive wobble

Remove rotor and re-
mount in a different
position. Make sure
rotor is installed
properly. Try using
another rotor.

Care should be taken
when removing or
installing a rotor. Be
sure to only remove the
rotor from the position
indicated on the label.
When installing the
rotor, only apply
enough force to snap
the rotor onto the
mount. Try spinning the
rotor by hand to check
for excessive wobble. If
minimal wobble is
detected, close the
instrument cover to
attempt rotor check
again.

The following
message may be
displayed: "CLOSE

COVER LATCH", ;
"INSERT SAMPLE installd
TUBE". Device C8

fully tightened.

Close cover sliding

atch fully. Ensure
pped Filter Device
installed. Ensure

If “CLOSE COVER
LATCH” message
persists, try sliding the
cover latch open and
thenslide it closed
again. If this still doesn’t
clear the message,
perform a power cycle,
and attempt to start the
run again.

EH Basic Trou bleshooting Guide
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List of error messages

If you have any questions or problems, contact your
Tangen Biosciences representative with the following
instrument information ready:

O Instrument serial number. You can find this on the
product label on the bottom of the instrument.

[ Assay name

O Error message and code (if displayed)

= List of error messages

Error messages are generated in exceptional
situations. They provide a brief description of the
error and provide information on how to resolve the
situation.

Some error messages contain a unique
umeric error code displayed at the end of the

nning an assay,
d has been
ill need to

¥ for working

= Refer to the appropriate Material Safety Data
sheet and package insert for assay specific
information.

The table on the following page lists the real-time
messages and suggested troubleshooting actions for
them.
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Instrument Error Codes

RROR CODE: LCD 0x8006
WRITE FAIL LCD

0x8001 CRITICALERROR, CYCLE POWER Restart the instrument by performing a power
ERROR CODE: LCD 0x8001 cycle. If this error continues, call Tangen
IND WATCHDOG RESET LCD Biosciences Service.

0x8006 CRITICALERROR, CYCLE POWER Restart the instrument by performing a power

cycle. If this error continues, call Tangen
Biosciences Service.

0x8007

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

ERROR CODE: LCD 0x8014
FIRMWARE VERSION MISMATCH

0x800A Restart the instrument by performing a power
ERROR CODE: L cycle. If this error continues, call Tangen
MAIN MICRO C Biosciences Service.

0x800B CRITICALERROR, CYCLE PQ estart the instrument by performing a power
ERROR CODE: LCD 0x8008 le. If this error continues, call Tangen
EXTERNAL FLASH ERROR bsciences Service.

0x800C CRITICALERROR, CYCLEFP e instrument by performing a power
ERROR CODE: LCD 0x800C this error continues, call Tangen
LOCKER ROTOR i

0x800D CRITICALERROR, CYCLE POWER
ERROR CODE: LCD 0x800D
PERIPHERAL INIT ERROR

0x800E CRITICALERROR, CYCLE POWER
ERROR CODE: LCD 0x800E
ADS1148 FAULT

0x800F CRITICALERROR, CYCLE POWER
ERROR CODE: LCD 0x800F cycle. If thiserr
INSTRUMENT COVER FAULT Biosciences Service

0x8010 CRITICAL ERROR, CYCLE POWER Restart the instrumen a power
ERROR CODE: LCD 0x8010 cycle. If this error continU8
BOOST CONVERTER FAULT Biosciences Service.

0x8012 CRITICALERROR, CYCLE POWER Restart the instrument by performing a power
ERROR CODE: LCD 0x8012 cycle. If this error continues, call Tangen
ELUID SENSOR ERRORLCD Biosciences Service.

0x8014 CRITICALERROR, CYCLE POWER Restart the instrument by performing a power

cycle. If this error continues, call Tangen
Biosciences Service.
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0x8015 CRITICAL ERROR, CYCLE POWER
ERROR CODE: LCD 0x8015

TEMPERATURE CONTROL FAULT

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

CRITICAL ERROR, CYCLE POWER
ERROR CODE: LCD 0x8016
SYSTEM CLOCK ERROR

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

RITICAL ERROR, CYCLE POWER
ROR CODE: MAIN 0xB0OO1
OW WATCHDOG RESET MAIN

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

L ERROR, CYCLE POWER
ODE: MAIN 0xB006

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

CRITICALERRO
ERROR CODE:
MOTOR CONTROL ERROR

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

CRITICALERROR, CYCLEH
ERROR CODE: MAIN 0xBd
MOTORTACH ERROR

CRITICAL ERROR, CYCLE POV
ERROR CODE: MAIN 0xBOOB
EXTERNAL FLASH ERROR MAIN

start the instrument by performing a power
le. If this error continues, call Tangen
0SCj es Service.

t the instrument by performing a power
continues, call Tangen

CRITICAL ERROR, CYCLE POWER
ERROR CODE: MAIN 0xBOOC
SYSTEM INIT ERROR MAIN

CRITICAL ERROR, CYCLE POWER
ERROR CODE: MAIN 0xBOOD
SAMPLE ILLUMINATION ERROR

CRITICAL ERROR, CYCLE POWER
ERROR CODE: MAIN 0xBOOE
SELF TEST FAIL

cycle. If this error cd ues, call Ta

Biosciences Service.

CRITICAL ERROR, CYCLE POWER
ERROR CODE: MAIN 0xBOOF
SFFS ERROR

Restart the instrument by P ing a power
cycle. If this error continues, call Tangen
Biosciences Service.

CRITICAL ERROR, CYCLE POWER
ERROR CODE: MAIN 0xB013
EMPTY SAMPLE ID

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.

CRITICAL ERROR, CYCLE POWER
ERROR CODE: MAIN 0xB014
ANALYSIS MEMORY FAILURE

Restart the instrument by performing a power
cycle. If this error continues, call Tangen
Biosciences Service.
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0xB015 CRITICALERROR, CYCLE POWER Restart the instrument by performing a power
ERROR CODE: MAIN 0xB015 cycle. If this error continues, call Tangen
SYSTEM CLOCK ERROR Biosciences Service.
0xB016 CRITICALERROR, CYCLE POWER Restart the instrument by performing a power
ERROR CODE: MAIN 0xB016 cycle. If this error continues, call Tangen
ERASE FLASH MEMORY FAILED Biosciences Service.
0xB017 RITICAL ERROR, CYCLE POWER Restart the instrument by performing a power
OR CODE: MAIN 0xB017 cycle. If this error continues, call Tangen
CUHARD RESET Biosciences Service.

400F Fluid Tempe ature was not within threshold bounds during
4010 Filter Device Temperature
4011 Sonication
4013 Motor Speed During
Scanning
4014 Plate Temperature
4015 Fluid Temperature Mixing
4016 Fluid Temperature Fluid temperature exceed8
Overshoot assay
401D Fluid Temperature A Fluid temperature Sensor is out 8
Calibration
ErrO1 Data analysis failed Software computational error
Err02 Sample loading failed Signal level indicates no fluid transfer to well
Err03 Controls failed Internal control wells have no positive signal

EH Analysis Error Codes for Invalid Runs
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Technical Data

The instrument has the following technical
characteristics:

Built in resistive touchscreen & 2 push buttons

Approximately 5000 test results with date and time can be
stored on the instrument (depending on result file size)

CoRlectivi Ethernet, RJ-45, TCP/IP

1 Universal Serial Bus (maximum load of 500mA)
4G/5G 802.11 WLAN

Power Sup 15VDC/4.9A input

WLAN mit Power: +17dBm (max)

@802.11n5
Total Power Consumption 73.5W

Safety Class 1
Dimensions (Lx W x H) 190mm x 94mm x 64mm (7%
Weight 800g (1.8 Ibs.)

EH Technical Data
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Operating conditions

For operation, the following ambient
conditions must be met.

Temperature range +15°C to +30°C (59°F to 86°F) recommended

10% to 80% (non-condensing)

2000m (6500 ft) above sea level

Storage an®transgort

conditions

For storage and transport, the
ollowing ambient conditions must be

Temperature range for

Temperature range for storage

Storage relative humidity

EH Storage and transport conditions
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Standard supplies

For trouble free operation, use the
following standard supplies:

GeneSpark™ Instrument
GeneSpark™ Power Supply with US Cord

TangenDx™ Assay Kits

< Read the package insert for detailed
product data and usage limitations.

EH standard Supplies
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