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Having technical problems?

Look for the Tech Q&A doc in chat on the 
right side of your screen. 
Or email info@uidp.net.

If the session shuts down due to 
connection issues, do NOT close the 
Attendee Hub window. The room will 
reopen just a couple of minutes.  

TECH SUPPORT

mailto:info@uidp.net


Live Chat and Q&A

At the right of your screen

• Chat with one another

• Submit questions using the Q&A

how to PARTICIPATE



Handouts and Recordings

•Download available handouts from the 

Session Content tab on the bottom of 

your screen.

•Session recordings will be posted in the 

Attendee Hub. You will be notified via 

email when they are available at 

uidp.org. 

how to PARTICIPATE



Jay Walsh

on behalf of SHIELD Team, including

Martin Burke, Rebecca Smith, Nigel Goldenfeld, Paul Hergenrother, Tim Fan, Bill Sullivan

University of Illinois at Urbana-Champaign

Responding to the COVID Crisis: 
Rapid Testing & Keeping Students On Campus



TESTTarget Tell

direct saliva     PCR test 

for SARS-CoV-2 that is 

fast and scalable

manual contact-tracing

Modeling to guide test 

frequency and scheduling

Test results, exposure 

notifications, and access status  

+

covidSHIELD Test

https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.sciencemag.org%2Fsites%2Fdefault%2Ffiles%2Fstyles%2Farticle_main_large%2Fpublic%2Frna_1280p.jpg%3Fitok%3DTGz34TWt&imgrefurl=https%3A%2F%2Fwww.sciencemag.org%2Fnews%2F2019%2F10%2Fsugar-coated-rnas-could-alter-face-biochemistry-we-know-it-if-they-re-real&tbnid=gZhKyn2Kn-ooMM&vet=12ahUKEwiu6szggKLpAhWERawKHVfUC_AQMygGegUIARCmAg..i&docid=9ilpu79KC3kqoM&w=1280&h=720&q=RNA&client=firefox-b-1-d&ved=2ahUKEwiu6szggKLpAhWERawKHVfUC_AQMygGegUIARCmAg


SHIELD works by multi-layer approach

R0 - How many people an index case infects with different layers of SHIELD

Target



If we do nothing…

> 30,000 infections

If we do SHIELD

• Effective control of number of infections

• Manageable by public health

• Initial “bump” when students arrive is 

mitigated

• Outcome: safer environment

• Students educated in person, local 

economy stays open

Detailed modeling of 45,000 students working and socializing, transmitting SARS-CoV-2 via proximity and aerosol

Modeling for SHIELD at UIUC with 2x/week testing, 
masks, classes >50 online, & manual contact tracing   

Ahmed Elbanna, Nigel Goldenfeld, Sergei Maslov, Alexei Tkachenko, Zach J. Weiner, Tong Wang, George N. Wong, Hantao Zhang



Requirements for test:

Design Considerations

• Sufficient Sensitivity

• catch the positives

• minimal false negatives

• Sufficient Specificity

• only be positive for SARS-CoV-2

• minimal false positives

• Fast Turn Around

• so we can isolate and quarantine quickly

• High Frequency

• so we can test people before they infect others

• low cost (so we can test often)

• minimally invasive (so people will be ok with testing often)

• no supply chain issues



Logistical considerations:

- Avoids swab and VTM (supply chain limiting)

- Easy and rapid self collection

- No/less need for health-care workers

- Much easier on patient

- Compatible with frequent repeat testing

Scientific/medical considerations:

- Saliva likely provides a more relevant indication 
of infectiousness

- Early report of excellent sensitivity in saliva

medRxiv 2020.06.22.20136309 medRxiv 2020.04.16.20067835

Test – why saliva?



Cost, Time, and/or Supply chain bottlenecks

Standard method:

NP swab

RT-qPCR
RNA purification kit

2) Heat at 95oC for 30 min

3) Add TBE buffer and Tween 20

1) Saliva collection 4) RT-qPCR

Operationally simple process for large scale SARS-CoV-2 testing

Viral Transport Medium

Saliva (FDA EUA April 2020):

RT-qPCR
Saliva collection

2) Heat at 95oC for 30 min

3) Add TBE buffer and Tween 20

1) Saliva collection 4) RT-qPCR

Operationally simple process for large scale SARS-CoV-2 testing

RNA purification kit

UIUC covidSHIELD Test (Paul Hergenrother):

RT-qPCRSaliva collection

2) Heat at 95oC for 30 min

3) Add TBE buffer and Tween 20

1) Saliva collection 4) RT-qPCR

Operationally simple process for large scale SARS-CoV-2 testing

2) Heat at 95oC for 30 min

3) Add TBE buffer and Tween 20

1) Saliva collection 4) RT-qPCR

Operationally simple process for large scale SARS-CoV-2 testing

Test

medRxiv: https://www.biorxiv.org/content/10.1101/2020.06.18.159434v1

LOD 500-1000 copies SARS-CoV-2/mL saliva

https://www.biorxiv.org/content/10.1101/2020.06.18.159434v1


Paul Hergenrother, Tim Fan, Chris Brooke, Martin Burke

The Manhattan Champaign-Urbana Project
May 3-June 18 2020
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2) Heat at 95oC for 30 min

3) Add TBE buffer and Tween 20

1) Saliva collection 4) RT-qPCR

Operationally simple process for large scale SARS-CoV-2 testing

2) Heat at 95oC for 30 min

3) Add TBE buffer and Tween 20

1) Saliva collection 4) RT-qPCR

Operationally simple process for large scale SARS-CoV-2 testingsaliva PCR

https://www.biorxiv.org/content/10.1101/2020.06.18.159434v1

1. Heat at 95 C for 30 min

2. Add TBE/Tween buffer

LOD = 500-1000 copies/mL

covidSHIELD Test

https://www.biorxiv.org/content/10.1101/2020.06.18.159434v1
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After Heat In-Activation: Sample Transfer 

• Qualified Molecular 

Scientist

• Transfer a small amount 

of sample

• Can handle samples not 

put on the robot

• Faster turnaround time

• It frees up our scientist 

• Not good with viscous samples 

• Needs a certain volumeO
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96 Well Plates
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Sample Transfer #2: 96 Well Plate to 384 Well 
Plate

• 384 Plate is Pre-Loaded with PCR solution

• Our Master Mix provides sensitivity and specificity of 

this assays

• Primers for N, OR1ab and S genes are in the Master Mix

o These are the COVID genes we test for

96 Well Plate 384 Well Plate

• The 96 well plate was 

preloaded with detergent 

that isolates the RNA 

after water bath step

Transfer Process

• Lab Scientist uses Gilson 

Platemaster to transfer 

samples from 96 to 384 

well plate



Tim Fan
and
Paul Hergenrother

TEST: Transformation of VetMed Diagnostics Lab into 

human COVID-19 testing facility

Rick Fredrickson



The test performed well against 

samples that contained the virus

The test also showed to be very stable regardless of storage 

temperature or time before batching

Data behind the covidSHIELD EUA

The test did not give false positives 

when similar viruses were present



What is behind the covidSHIELD FDA 
emergency use authorization?

People with 
symptoms

People who 
were exposed

People who 
were nasal 

swab positive

FDA-approved 
Nasal swab

covidSHIELD
saliva test

Comparison of tests

46/48 positive = 95.8% sensitivity*
88/89 negative = 98.8% specificity*

Nasal Swab

+ -

SHIELD
+ 46 1

- 2 88

Candidates for study Tests used for study

Results from study show high 

accuracy of covidSHIELD test

Key 

Terms

*technically: sensitivity is PPA; specificity is NPA



Logistics of testing up to 20,000 students/faculty/staff a day

40 testing lines on campus (20 locations)

Large tents/indoors spaces for social distancing

Easy scan-in system (scan I-card, label printed and affixed to tube)

Samples brought to the COVID-19 Lab every hour

Ran >950,000 tests on students/faculty/staff July-December with this 

process, results generally within 3-12 hours

Converted Veterinary Diagnostic Lab into Human COVID-19 Lab
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Results



Results

Mid-summer bump

Progressive decrease 

with continued 
asymptomatic  testing



Results

Undergraduate-focused changes:

Essential activities only for 2 weeks, 
prioritized testing, and SHIELD Team 30

Unsafe 

undergraduate 
activities

2 cases
0.05% positivity



Results

SHIELD Surge

Rising cases 

in Champaign 
County



Results

SHIELD Surge

Rising cases 

in Champaign 
County



Key Takeaways
• Fast/frequent testing can help mitigate the spread of COVID-19 in a large and diverse university community

• Testing is not a silver bullet; it should be integrated into a wholistic approach that includes epidemiological modeling, rapid 

isolation and contact tracing, masks, social distancing, and community engagement 

• The University remained open with in-person instruction and we have no evidence of spread of COVID-19 in our 

classrooms, and no evidence of transmission from from UIUC community to our surrounding community

• Most initial positive tests have been in people that are asymptomatic or minimally-symptomatic

• covidSHIELD direct saliva→PCR test enables fast/frequent testing on scale 

• Data-driven dynamic prioritization of testing strategy can maximize impact

• Mechanisms to help people that test positive get safely isolated quickly, and to support/enforce isolation and quarantine are 

important

• Access to lots of safe socialization options are important, coupled to strong consequences for bad choices in socialization 

behavior

• Changes for the Spring: phased reintroduction over two weeks (freshman, sophomores, juniors, and then seniors), two negative 

tests 4 days apart for re-entry status, and prospective 3 weeks of essential activities only



Please submit your 

questions using the 

questions tab.
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THANK YOU!

• Did you enjoy the session? Rate it in the Attendee Hub!

• You’ll receive a survey via email about UIDPVirtual at 

the end of the week. Please give us your feedback.


