
Supplementary Figure 1. RHINOstic™ Usability Study Enrollment and Illness Questionnaire as
presented in REDCap.



Supplementary Figure 2. Participant instructions for collecting and packaging the US Cotton
#3 swab (originally printed on a tri-fold brochure).



Supplementary Figure 3. Participant instructions for collecting and packaging the RHINOstic™
swab (page 1 of 4).



Supplementary Figure 3. Participant instructions for collecting and packaging the RHINOstic™
swab (page 2 of 4).



Supplementary Figure 3. Participant instructions for collecting and packaging the RHINOstic™
swab (page 3 of 4).



Supplementary Figure 3. Participant instructions for collecting and packaging the RHINOstic™
swab (page 4 of 4).



Supplementary Figure 4. A.) US Cotton #3 elution schematic B.) RHINOstic™ swab elution
schematic.



Supplementary Figure 5. A.) Capit-All™ setup in decapped position using RHINOstic™
anterior nares swabs and original decapper platform B.) Capit-All™ setup in decapped position
using RHINOstic™ anterior nares swabs and modified decapper platform in lowered position
(shown without jack for clarity). C.) Illustrations of the decapper platform and support as viewed
from the top and side (shown without jack for clarity).



Supplementary Figure 6. Experimental design for assessment of contamination risk posed by
the robotic decapper. Positions of sterile samples (orange), “live” samples (white), and clinical
matrix samples spiked with inactivated virus targeting a “strong positive” Ct value of
approximately 25 (yellow) in tube racks were alternated. RNase P was not detected in the sterile
wells. Blue and green wells are assay plate controls.



Supplementary Figure 7. Schematic of winter and summer stability workflow.



Copies
per rxn

COVID-19 Orf1b RNase P

Orf1b Ct Orf1b reps detected CV RNase P
Ct

RNase P reps
detected CV

125 32.82 ±
1.21 24/24 100.00% 3.69% 27.66 ±

4.55 24/24 100.00% 16.47%

62.5 34.11 ±
1.13 24/24 100.00% 3.32% 25.86 ±

2.22 24/24 100.00% 8.61%

31.25 35.03 ±
0.89 23/24 95.83% 2.56% 27.34 ±

1.97 24/24 100.00% 7.24%

15.625 35.76 ±
0.92 23/24 95.83% 2.59% 27.61 ±

2.55 24/24 100.00% 9.24%

7.8125 36.74 ±
1.04 22/24 91.67% 2.84% 25.82 ±

2.29 24/24 100.00% 8.89%

3.90625 36.83 ±
0.91 18/24 75.00% 2.49% 26 ±

2.82 24/24 100.00% 10.88%

Totals 35.12 ±
1.75 134/144 93.06% 4.99% 26.71 ±

2.93 144/144 100.00% 11.00%

Supplementary Table 1. Sensitivity in detecting the Orf1b target in contrived SARS-CoV-2
positive specimens and establishment of baseline RNase P amplification in confirmed negative
clinical matrix.



Copies
per rxn

COVID-19 S gene RNase P

S gene
Ct

S gene reps
detected CV RNase P

Ct
RNase P reps

detected CV

125 32.31 ±
1.18 24/24 100.00% 3.67% 25.96 ±

2.83 24/24 100.00% 10.92%

62.5 32.9 ±
1.16 24/24 100.00% 3.54% 26.42 ±

2.13 24/24 100.00% 8.07%

31.25 34.22 ±
1.78 24/24 100.00% 5.21% 26.19 ±

2.67 24/24 100.00% 10.19%

15.625 34.67 ±
1.23 19/24 79.17% 3.56% 26.51 ±

2.17 24/24 100.00% 8.21%

7.8125 35.57 ±
0.99 18/24 75.00% 2.80% 26.62 ±

2.42 24/24 100.00% 9.10%

3.90625 35.51 ±
0.96 15/24 62.50% 2.72% 26.28 ±

1.47 24/24 100.00% 5.61%

Totals 34.02 ±
1.75 124/144 86.11% 5.16% 26.33 ±

2.29 144/144 100.00% 8.72%

Supplementary Table 2. Sensitivity in detecting the S-gene target in contrived SARS-CoV-2
positive specimens and establishment of baseline RNase P amplification in confirmed negative
clinical matrix.



Orf1b S

Timepoint High
positive

Low
positive

Negatives High
positive

Low
positive

Negatives

Initial Average Ct 30.85 ±
0.34

27.12 ±
0.36

n/a 30.64 ±
0.35

27.07 ±
0.24

n/a

Average Ct after
71 hours

32.02 ±
0.37

27.95 ±
0.74

n/a 31.53 ±
0.53

27.21 ±
1.05

n/a

Average Ct after
89 hours

31.19 ±
0.25

27.35 ±
0.70

n/a 31.05 ±
0.56

26.67 ±
1.01

n/a

Average Delta Ct
[71 hours - initial]

1.17 0.83 n/a 0.89 0.14 n/a

Average Delta Ct
[89 hours - initial]

0.34 0.23 n/a 0.41 -0.4 n/a

Supplementary Table 3.Winter stability SARS-CoV-2 mean and standard deviation by target
(Orf1b or S). Sample rack composition included 20 unique high positive samples, 10 unique low
positive samples, and 10 composite negative samples, all with two replicates each per target.



Orf 1b Assay Mix S Assay Mix

Timepoint High
positive

Low
positive

Negatives High
positive

Low
positive

Negatives

Initial Average
RNase P Ct

26.62 ±
0.38

27.58 ±
0.92

28.85 ±
0.84

26.95 ±
0.33

28.01 ±
0.47

29.25 ±
0.35

Average RNase P
Ct after 71 hours

33.40 ±
1.33

31.49 ±
0.82

31.14 ±
0.44

32.87 ±
1.14

30.99 ±
0.79

30.76 ±
0.48

Average RNase P
Ct after 89 hours

32.17 ±
1.26

30.65
±0.37

30.92 ±
0.26

32.07 ±
0.65

30.01 ±
0.70

30.84 ±
0.35

Average Delta Ct
[71 hours - initial]

6.78 3.91 2.29 5.92 2.98 1.51

Average Delta Ct
[89 hours - initial]

5.55 3.07 2.07 5.12 2.00 1.59

Supplementary Table 4.Winter stability RNase P mean and standard deviation by assay mix.
Sample rack composition included 20 unique high positive samples, 10 unique low positive
samples, and 10 composite negative samples. All swabs were assayed in duplicate for the
RNase P target in the Orf1b and S assay mixes.



Orf1b S

Timepoint High
positive

Low
positive

Negatives High
positive

Low
positive

Negatives

Initial Average Ct 31.61 ±
0.35

25.11 ±
0.36

n/a 30.60 ±
0.39

24.96 ±
0.34

n/a

Average Ct after
71 hours

31.73 ±
0.35

25.64 ±
0.45

n/a 31.04 ±
0.52

25.51 ±
0.63

n/a

Average Ct after
89 hours

31.91 ±
0.50

25.86 ±
0.51

n/a 31.39 ±
0.56

25.29 ±
0.90

n/a

Average Delta Ct
[71 hours - initial]

0.12 0.53 n/a 0.44 0.55 n/a

Average Delta Ct
[89 hours - initial]

0.3 0.75 n/a 0.79 0.33 n/a

Supplementary Table 5. Summer stability SARS-CoV-2 mean and standard deviation by target
(Orf1b or S). Sample rack composition included 20 unique high positive samples, 10 unique low
positive samples, and 10 composite negative samples, all with two replicates each per target.



Orf 1b Assay Mix S Assay Mix

Timepoint High
positive

Low
positive

Negatives High
positive

Low
positive

Negatives

Initial Average
RNase PCt

31.10 ±
0.58

28.26 ±
0.42

31.71 ± 0.62 30.80 ±
0.59

28.69 ±
0.23

30.68 ±
0.61

Average RNase P Ct
after 71 hours

33.42 ±
0.74

30.75 ±
0.59

34.64 ± 1.72 33.18 ±
0.83

31.26 ±
0.76

34.99 ±
1.29

Average RNase P Ct
after 89 hours

34.08 ±
1.42

32.62 ±
0.74

All
undetermined

32.26 ±
1.31

32.26 ±
0.76

36.65 ±
1.52

Average Delta Ct
[71 hours - initial]

2.32 2.49 2.93 2.38 2.57 4.31

Average Delta Ct
[89 hours - initial]

2.98 4.36 Incalculable 1.46 1.46 5.97

Supplementary Table 6. Summer stability RNase P mean and standard deviation by assay
mix. Sample rack composition included 20 unique high positive samples, 10 unique low positive
samples, and 10 composite negative samples. All swabs were assayed in duplicate for the
RNase P target in the Orf1b and S assay mixes.



Household Income

“Please choose the range that best represents your household income last year
(before taxes). If you are still considered a dependent for tax purposes, choose the

range that describes your parent/legal guardian's household income.”

Study participants King County
n % %

Less than or equal to $25,000 6 8.7% 12%

Between $25,001 to $50,000 4 5.8% 14%

Between $50,001 to $75,000 7 10.1% 14%

Between $75,001 to $100,000 6 8.7% 12%

Between $100,001 to $125,000 5 7.2% 19%

Between $125,001 to $150,000 5 7.2% 19%

Over $150,000 23 33.3% 29%

Don't know 4 5.8%

Prefer not to say 9 13.0%

TOTAL 69 100.00%
Supplementary Table 7. Reported household income of study participants.



Race
“How would you describe your race? Check all that apply”

Study Participants King County

n % %

American Indian or Alaska Native 1 1.40% <1%

Asian 12 17.40% 17%

Native Hawaiian or Pacific Islander 0 0% 1%

Black or African American 2 2.90% 6%

White 52 75.40% 65%

Other 4 5.80% 10%

Prefer Not to Say 2 2.90%

TOTAL 69
Supplementary Table 8. Reported race of study participants.



Age

Age Groups n % Average Age (within age group)

<1 yr 2 2.9% 7 months

1 - 5 yrs 3 4.3% 2

6 - 12 yrs 10 14.5% 9.9

13 - 17 yrs 18 26.1% 15

18 - 24 yrs 18 26.1% 21

25 - 44 yrs 10 14.5% 32

45 - 64 yrs 7 10.1% 54

≥65 yrs 1 1.4% 67

TOTAL 69 100.0% 21.8

Supplementary Table 9. Age of study participants.

Sex

Study Participants King County

n % %
Male 32 46.4% 50.30%

Female 37 53.6% 49.70%
TOTAL 69 100.00%

Supplementary Table 10. Sex of study participants.



Sample Collection and Packaging Checklist and results

Yes %

Activated their swab. 69 100%

Activated their swab before collecting the sample. 67 97%

Used the name on their consent form when activating the kit. 69 100%

Able to locate and identify RHINOstic™ swab tube. 67 97%

Used correct end of swab. 69 100%

Sampled both nostrils with same swab. 69 100%

Rotated swab 3x in each nostril. 68 99%

Slid swab up and down in each nostril. 66 96%

Held swab for 10 seconds in each nostril. 65 94%

Put tube into biohazard bag. 69 100%

Supplementary Table 11. Checklist items used to determine if participants correctly completed
specimen collection and packaging.


