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Distributed by Acc Biotect Limited

Website: Email:
www.accbiotech.com deepblue@accbiotech.com
Address:

Unit 11D, On Shong Industrial Bldg,
2-16 Wo Liu Hang Rad, Hong Kong
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ANHUI DEEPBLUE MEDICAL TECHNOLOGY CO.LTD.
4th Floor,D-1#Zone, Pearl Industrial Park, 106 Innovation Avenue,
High-Tech Development Zone, 230088 Hefei, Anhui, China

Luxus Lebenswelt GmbH
Kochstr.1,47877, Willich, Germany
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CERTIFICATE

EC Certificate No. 1434-IVDD-445/2021
EC Design-examination
Directive 98/79/EC concerning
in vitro diagnostic medical devices

Polish Centre For Testing and Certification certifies
that manuFactured by:

Anhui Deepblue Medical Technology Co., Ltd.
4th Floor,D-1#Zone, Pearl Industrial Park, 106
Innovation Avenue, High-Tech Development Zone,
230088 Hefei, Anhui, China

in vitro diagnostic medical devices
for self-testing

COVID-19 (SARS-COV-2) Antigen Test Kit (Colloidal Gold)

SLO30101NST-1,5L030101NST-2, SL0O30101NST-3, SL030101NST-5, SL030101NST-6, SLO30101NST-7, SL030101NST-8,
SLO30101NST-9, SLO30101NST-10, SL030101NST-11, SLO30101NST-12, SL030101NST-15, SL030101NST-16, SLO30101NST-
17,SL030101NST-18,SL030101NST-19, SL030101NST-20, SL030101NST-25

in terms of design documentation, comply with requirements
of Annex lll (Section 6) to Directive 98/79/EC (as amended)
implemented into Polish law,
as evidenced by the audit conducted by the PCBC
Validity of the Certificate: from 30.07.2021 to 27.05.2024

The date of issue of the Certificate: 30.07.2021
The date of the first issue of the Certificate: 22.07.2021

1434
Issued under the Contract No. MD-96/2021 Anna e e Arma
Application No: 183a/2021 Matgorzata Maigorzata Wyroba
Certificate bears the qualified signature. Wyroba e patont
Warsaw, 30.07.2021 Vice-President

Module A1

POLISH CENTRE FOR TESTING AND CERTIFICATION o02-844 Warsaw, 469 Putawska Street, tel. +48 22 46 45 200, e-mail:pcbc@pcbe.gov.pl



COVID-19 In Vitro Diagnostic Medical Device - detail | COVID-19 In Vitro Diagnostic Devices and Test Methods Database

* K %

A European
i Commission

Live, work, travel in the EU

Home > COVID-19 In Vitro Diagnostic Medical Devices »

COVID-19 In Vitro Diagnostic Medical Device - detail

COVID-19 In Vitro Diagnostic
Medical Device - detail

COVID-19 (SARS-CoV-2) Antigen Test Kit
(Colloidal Gold) - Nasal Swab

Manufactured by Anhui Deep Blue Medical
Technology Co., Ltd, China -
www.dbluemedical.com/ [2

Device

identification

number

1815

CE Marking Yes
HSC Yes
common list

HSC mutual Yes
recognition

Format Near POC / POC
Physical Lateral flow
Support

Target Antigen

https://covid-19-diagnostics.jrc.ec.europa.eu/devices/detail/1815



2021/8/7 COVID-19 In Vitro Diagnostic Medical Device - detail | COVID-19 In Vitro Diagnostic Devices and Test Methods Database

Specimen Anterior nasal swab, Nasal swab
Commercial Commercialised
Status

Last Update 2021-07-07 05:18:58 CET

Comments

Please check attached UK national systematic evaluation

report with the detailed data from UK government validation,
performed by University of Oxford. Public Health England

Porton Down. 132 brands were tested and only 4 suppliers

have passed all of the Phase 3B validation, including ANHUI
DEEPBLUE MEDICAL. The link of this report:
https://www.medrxiv.org/content/10.1101/2021.01.13.21249563v1 .full-
text Please check attached UK national systematic evaluation

report with the detailed data from UK government validation,
performed by University of Oxford. Public Health England

Porton Down. 132 brands were tested and only 4 suppliers

have passed all of the Phase 3B validation, including ANHUI
DEEPBLUE MEDICAL. The link of this report:
https://www.medrxiv.org/content/10.1101/2021.01.13.21249563v1.full-
text And we have attached the MHRA registration certificate.

Also the registration in Germany, registration in Italy,

registration in Portugal and so on.

Show HSC list status history v

https://covid-19-diagnostics.jrc.ec.europa.eu/devices/detail/1815



Germany BfArM Self Test List
6 | Feninion
= und Mediinproduke. - Antigen-Tests zum direkten Erregernachweis des Coronavirus SARS-CoV-2 @ Impressum 183 Administition

Die Liste wird kontinuierlich aktualisiert, sobald seitens des BiArM weitere entsprachende Sonderzulassungen erteilt wurden, diese, zB. durch Ablauf der Betristung der Sonderzulassung oder Abschluss der reguléren
Konformitatsbewertung und CE-Kennzeichnung, nicht mehr bestehen oder das Verfahren zur Aufnahme CE-gekennzeichneter Tests zur Eigenanwendung in die Liste erfolgreich abgeschlossen wurde.

Eine entsprecheride Marktibersicht nach §1 Satz 1 TestV zu Antigen-Tests zum direkten Ervegernachweis des Coronavirus SARS-CoV/-2, die vom Hersteller zur professionellen A dung zweckbestimmt sind {NM“] finden
Sie untter folgendem Link.

Weitere Hinweise zur vom Bf&rM bereitgesteliten Liste sowie zu den der Sonderzulassung durch das BfM, Aufnahme in die Liste und gafs. auch Streichung vaon der Liste zugrundelisgenden Verfahren und Kriterien finden Sie auf
unserer Webseite zu Antigentests auf SARS-CoV-2,

Alle Daten gemaB Ubermitthing des Herstellers, verbindlich sind ausschlieBlich die Angaben in den jeweiligen Gebrauchsinformationen.

Die Angabe Evaluierung PEI" bildet die entsprechende, auf der Webseite des Paul-Ehdich-Instituts [PEI) versffentlichte Ubersicht zur dortigen vergleichenden Evaluierung der Sensitivitit von SARS-CaV-2 Antigenschnelltests ab (siehe
Webseite des PEI),

« 13" bedeutet, dass der Test bereits mit positivem Ergebnis durch das PEl evaluiert wurde.
«  Nein” bedeutet, dass bislang keine entsprechenden Testergebnisse vorliegen.

Im Falle giner negativen Evaluierung durch das PEl streicht das BfArM den entsprechenden CE-gekennzeichneten Test von seiner Liste. Fiir eine Sonderzulassung ist eine positive Evaluierung des PEI eine zwingende Voraussetzung.
QL+ ANHUI DEEPBLUE MEDICAL Los Aktionen [5 Zurtidsetzen

v W Nach 'ANHUI DEEPBLUE MEDICAL' suchen

Europdischer Lot soai
Hersteller Bevollmichtigter Sensitivitat Spezifitat
Evalulerung = 85%iges 95%iges
Test-ID Name des Tests PEI Name | - Land Name Land Probennahme % Vi ot % Ver
ATiTaned COVID-19 (SARS-CoV-2) Antigentest.  Nein ANHUI DEEPBLLIE MEDICAL TECHNOLOGY CO.LTD: N luvus Lebe..  DE niasal 9640 S08-382 S0B) G44-399 By Link offren
1 Zedlen ausgewahlt 1 T-Twon1

Germany BfArMProfessional Use Test List

* Bundesinstitut
er | far Arneimittel

=y und Medainaradike . Antigen-Tests zum direkten Erregernachweis des Coronavirus SARS-CoV-2 @ mpressum 153 Administration

Alle Dater gemah Ubsmmitthung des Herstellers, verbindlich sind ausschlieBlich die Angaben in den jeweiligen Gebrauchsinformationen,

Die Angabe ,Evaluierung PEI” bildet die entsprechende, auf der Webseite des Paul-Ehrlich-Instituts (PEI) veraffentlichte Ubersicht zur dortigen vergleichenden Evaluierung der Sensitivitit von SARS-Cal/-2 Antigenschnelltests ab (siche
‘Websceite des PEI).

* Ja" bedeutet, dass der Test bereits mit positivem Ergebnis durch das PE evaluiert wurde.
= _Mein” bedeutet, dass bislang keine entsprechenden Testergebnisse vorliegen.

Im Falle 2iner negativen Evalulerung durch das PE| streicht das BfArM den entsprechenden CE-gekennzeichneten Test von seiner Liste, Filr sine Sonderzulassung ist eine positive Evaluierung des PEl eine zwingende Voraussetzung.

Hinweis: Eine aktuelle Ubersicht der SARS-CoV-2-Tests, die von den europiischen Mitgliedsstaaten gegenseitig fiir COVID-19-Testergebnisbescheini anerkannt werden und damit fiir das  EU Digital COVID-19
Certificate” beriicksichtig den ki finden Sie im entsprechenden Dokument der Europdischen Ki ission: Link zum Dol
O\ w  ANHUI DEEPBLUE MEDICAL Los Aktionen v [8 Zuridsetzen

¥ | Mach "AMHUI DEEPBLLIE MEDFCAL' suchen

Hersteller Europdischer Bevollmachtigter Sensitivitit Spezifitat
Bidvlerum 95%iges 95%iges
Test-ID Handelsname BEI 9 Name T= Stadt Land Name Stadt Land Testort™ % Vertrauens- L Vertrauens-  Gebrauchsa...
intervall intervall
aen: | | e I3bAR GOV Agen |, A Doep s foedicall o s N Lusus Lebenswelt G Wilich DE PDhC S640  903-982 9930 944-999 By Link
Test {Colloidal Gold) = Technolagy Co. Lid. Er=i A SRS B g’e{:; ol oSl ¥ J i
. ANHUI DEEPBLUE POC
D18 {SARS-Col-2) - i - : _ Y
s s i S s R MEDICAL TECHNOLOGY  Hefel N Luxis Lebanswel GmbH  Willich DE fohne 9710 S0:8-982 9980 944-998 @ Link...
Test Kit {Colloid & Gold) - Savila hE: 5 L
€O Ltd Gerat)
o . . ANHUI DEEPBLUE POC
ariys  SOMD-TIDARSLOV-8) Adligen 0, WMEDICAL TECHNOLDGY  Hefei, China fa ] Luows Lebenswelt GmiH  Willich o3 e 9750 o0g-992 9950 949-953 B Link..
Test Midstream - Salva CO.LTD. Gerit)
CO.L7D. G

1 Zeilen ausgewshit 1 1-3ven 3



French ANSM Self test and Professional

use test registration

EX
MINISTERE ¢
DES SOLIDARITES
ET DE LA SANTE LISTE DE TESTS COVID-19
Libertéd
Egalité
Fraternité Cette liste de tests a été générée depuis la p|a+eforme covid-]9.san1’egouvfr suite a un filtre app|iqué aux tests présents sur la plafeforme
Nom du test Sous-type de test Fabricant Distributeur Marquage Conformité Validation Type de Cibles Type de

CE HAS UE test prélevement
COVID-19 (SARS-CoV-2) Antigénique non Anhui Deepblue Oui Oui Oui Antigénique Nasopharyngé
Antigen Test Kit (Colloidal  automatisé (dont Medical Technology
Gold) TROD)
COVID-19 (SARS-CoV-2) Autotest ANHUI DEEPBLUE Oui Oui Non Antigénique N Nasal
Antigen Test Kit MEDICAL

TECHNOLOGY



17/8/2021

Elenco dei dispositivi medici

Criteri di ricerca:

Denominazione fabbricante:

Codice fiscale fabbricante:

Partita IVA / VAT number fabbricante:
Codice nazione fabbricante:
Denominazione mandatario:

Codice fiscale mandatario:

Partita IVA / VAT number mandatario:
Codice nazione mandatario:

Tipologia dispositivo:

Elenco dei dispositivi medici

Area tematica Dispositivi medici | Archivio banche dati

; ,//&';MM:M At c.yrf{é)&

Identificativo di registrazione attribuito dal sistema BD/RDM: 2145379

Codice attribuito dal fabbricante:
Nome commerciale e modello:
Classificazione CND:

Descrizione CND:

Classe CE (valida solo per dispositivi medici di classe, impiantabili attivi e IVD):

Elenco dispositivi individuati

Dati aggiornati al:15/08/2021

# stampa| B Scaricail dataset

DISPOSITIVO MEDICO/ASSEMBLATO FABBRICANTE/ASSEMBLATORE
DATA FINE
TIPOLOGIA :EN"WWO SCRITTO AL - CODICE ATTRIBUITO DAL DATA PRIMA  IMMISSIONE  RUOLO cooice. TANTA
L 1
COMMERCIALE CND CLASSE CE DENOMINATIONE IVAIVAT MAZIONE
DISPOSITIVO REGISTRAZIONE REPERTORIO FABBRICANTE/ASSEMBLATORE PUBBLICAZIONE IN AZIENDA FISCALE
£ MODELLO NUMBER
BO/ROM COMMERCIO
covin-19 ANHUI DEEP
BLUE MEDICAL
PARGOOV:) T FABBRICANTE o
101NST-1; SLOJO1OINST el e 5 autodiagnostici T
Dispositive 2145379 s il ; I Kt . | 1087201 €0.,Lo
(COLLOIDAL  COROMAVIRUS '+ T
nellall, 1)
GOLD) - SELF- MANDATARIO  LEBENSWELT DEISEI09%  DF
Ty GMBH

<< < Pagina:1 > »> Num. Pagine:1 Num. Dispositivi:1

ltaly Self Test Registration

hitps://www.salute.gov.it/interrogazioneDispositivi/RicercaDispositiviServiet?action=ACTION_RICERCA

n



Confédération suisse Bundesamt fiir Gesundheit BAG
Confederazione Svizzera Taskforce BAG Covid-19 AG Testung
Confederaziun svizra

0 Schweizerische Eidgenossenschaft Eidgenéssisches Departement des Innern EDI

Sars-CoV-2-Antigen-Schnelltests zur ~ Eigenanwendun_g (Sars-CoV-2 Selbsttest) '
Tests rapides pour l'antigéne du SARS-CoV-2 pour  auto-application (autotest SARS-CoV-2)
Test rapidi dell'antigene SARS-CoV-2 per uso  proprio_ (test autodiagnostici SARS-CoV-2)

17.09.2021

Die Schnelltests zur Eigenanwendung sind ausschliesslich fiir den nasalen Abstrich validiert und nur Webseite Covid-19 Testung
dementsprechend anzuwenden. Informationen beziiglich des Einsatzes der Schnelltests finden Sie

auf der BAG-Webseite Covid-19-Testung.

Les tests rapides pour auto-application sont validés pour lesprélevements nasaux uniquement et ne Site internet Tests COVID-19

doivent donc étre utilisés qu'en conséquence. Ces informations sur I'emploi prévu des tests rapides
sont disponibles sur le site web de 'OFSP Tests COVID-19.

| test rapidi per uso proprio sono convalidati solo perfamponi nasali e dovrebbero essere usati solo Sito web Test COVID-19

di conseguenza. Le informazioni su come utilizzare i test rapidi sono disponibili sul sito internet

delllUFSP «Test COVID-19».

Hersteller Antigen Schnelltest

Fabricant Tests rapides antigéniques

Azienda Test antigenici rapidi

Anhui Deepblue Medical Technology CO., LTD  |China COVID-19 (SARS-CoV-2) Antigen Test Kit

Wichtige Hinweise:

Information importante :

Avvertenza importante:

' DieseListebeinhalt&ARS-CoV-2-Antigen-SchnellvebthedieAnforderungeachArt.24 derCovid-19-Verordnuhgrfiillemndzudementwedeeine CE-Zertifizierung

als Produkt zur Eigenanwendung einer benannten Stelle besitzen oder eine Ausnahmebewilligung durch Swissmedic als Produkt zur Eigenanwendung besitzen.
Cettdisteinclutestestsrapidepouldarechercheel'antigenduSARS-CoV-uiremplissedes exigenceslel'art24del'ordonann&COVID-1@tquisontsoitcertifie CE

comme dispositif d'autotest par un organisme notifi¢ ou qui ont une dérogation de Swissmedic pour l'auto-application.
Quest@lencacomprendietestrapidperl'antigen8ARS-CoV-ghesoddisfanicrequisitdell'arR4 dell'ordinan3dCOVID-1@ chehannainacertificazioeE daparteliun

organismo notificato come prodotto per uso proprio o un'esenzione di Swissmedic come prodotto per uso proprio.

Switzerland Self Test Registration
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ZERTIFIKAT & CERTIFICATE ¢

(( DAKKS

Deutsche
Akkreditierungsstelle
D-ZM-11321-01-00

Product Service

Certificate

No. Q5 003706 0001 Rev. 01

Holder of Certificate: £ ANHUI DEEPBLUE MEDICAL

TECHNOLOGY CO.,LTD.

4th Floor, D-1# Zone

Pearl Industrial Park

106 Innovation Avenue, High-Tech Development Zone
230088 Hefei, Anhui

PEOPLE'S REPUBLIC OF CHINA

Certification Mark:

i . Design and Development, Production and Distribution of
Scope of Certificate: In Vitro Diagnostic Reagents by Colloidal Gold and Enzyme
Chemical Reaction Method, Medical Ultrasonic Couplant,
Acetowhite Solution, Epithelial Tissue Staining Solution,
Rapid Test for Vaginitis(Polyamines) and Cell Preservation
Solution

The Certification Body of TUV SUD Product Service GmbH certifies that the company mentioned
above has established and is maintaining a quality management system, which meets the
requirements of the listed standard(s). All applicable requirements of the testing and certification
regulation of TUV SUD Group have to be complied with. For details and certificate validity see:
www.tuvsud.com/ps-cert?q=cert:Q5 003706 0001 Rev. 01

Report No.: SH21130301
Valid from: 2021-06-22
Valid until: 2024-06-21

OO

Date, 2021-06-16 Christoph Dicks
Head of Certification/Notified Body

®
Page 1 of 2 TOV
TUV SUD Product Service GmbH + Certification Body « RidlerstraRe 65 = 80339 Munich * Germany
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ZERTIFIKAT & CERTIFICATE o

(( DAKKS

Deutsche
Akkreditierungsstelle
D-ZM-11321-01-00

Product Service

Certificate

No. Q5 003706 0001 Rev. 01

Applied Standard(s): ENISO 13485:2016

Medical devices - Quality management systems -
Requirements for regulatory purposes

(ISO 13485:2016)

DIN EN ISO 13485:2016

Facility(ies): ANHUI DEEPBLUE MEDICAL TECHNOLOGY CO.,LTD.
4th Floor, D-1# Zone, Pearl Industrial Park, 106 Innovation
Avenue, High-Tech Development Zone, 230088 Hefei, Anhui,
PEOPLE'S REPUBLIC OF CHINA

See Scope of Certificate

®
Page 2 of 2 TOV
TUV SUD Product Service GmbH « Certification Body + RidlerstraRe 65 * 80339 Munich « Germany
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DECLARATION 0F CONFORMITY

L' Ny ',-r- - ;..1"

= iE

= , ANHUI DEEPBLUE MEDICAL TECHNOLOGY CO.,LTD. ‘S

2 | |MANUFACTURER: i/ c 05 1% Zone, Pearl Industrial Park, 106 Innovation Avenue, =

. High-Tech Development Zone , 230088 Hefei, Anhui, People’s ? =

| S ¢ . . ~Y

£ Republic of China =

-~ ||EUROPEAN Luxus Lebenswelt GmbH '-,*g.‘

"-g: 1 [|REPRESENTATIVE: Kochstr. 1, 47877, Willich, Germany ‘ ;J

)= € PRODUCT: COVID-19 (SARS-CoV-2) Antigen Test Kit (Colloidal Gold) a 7

= 2

= ' Models: SEE ATTACHMENT 2=

=4 | REF: SEE ATTACHMENT ’ =]

.,i':;-_ CLASSIFICATION: ~ SELF-TESTING ]

-4 |[EDMA CODE: 15 70 90 90 00 _

\ : CONFORMITY ASSESSMENT ROUTE: Following the procedure relating to the EC Declaration : J

4 |lof Conformity set out in Annex Iil Article 6 of Directive 98/79/EC. ' =]

= =7

£~} |lWE HEREWITH DECLARE THAT THE ABOVE MENTIONED PRODUCTS MEET THE PROVISIONS | [~

1| ||oF THE COUNCIL DIRECTIVE 98/79/EC. ALL SUPPORTING DOCUMENTATION IS RETAINED A
= { |JUNDER THE PREMISES OF THE MANUFACTURER. v g,\ﬂ f
~—-| |ITHE MANUFACTURER IS EXCLUSIVELY RESPONSIBLE FOR THE DECLARATION OF ) ’
7| |lconFormITY. t
% e
/<4 || STANDARDS APPLIED:  EN ISO 13485:2016 %

£ EN ISO 18113-1:2011, EN ISO 18113-4:2011, EN 13612: %

= 2002/AC:2002, EN ISO 23640:2015, EN 13641: 2002, EN ISO =W

= 15223-1: 2016, EN 13975:2003, EN 13532:2002, EN ISO "_.; Z131¢
£ 14971:2012. =7

= NOTIFIED BODY: Polish Center for Testing and Certification "'_'_?_',.

: 469 Putawska Street, 02-844 Warsaw, Poland ¥

£ =

E-AL || EN) CERTIFICATE(S): 20210750 =

7| || START OF CE-MARKING: A0 =

£ =7

-4 || PLACE, DATE OF ISSUE: HEFEI, 2021-09-15 ? |

\'F-_: =
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DECLARATION’ é:i= Cf)NFORMITY

“ATTACHM ENT

Specification REF

1 piece per box SLO30101NST-1
2 pieces per box SLO30101NST-2
3 pieces per box SLO30101NST-3
5 pieces per box SLO30101NST-5
6 pieces per box SLO30101NST-6
7 pieces per box SLO30101NST-7
8 pieces per box SLO30101NST-8
9 pieces per box SLO30101NST-9
10 pieces per box SLO30101NST-10
11 pieces per box SLO30101NST-11
12 pieces per box SLO30101NST-12
15 pieces per box SLO30101NST-15
16 pieces per box SLO30101NST-16
17 pieces per box SLO30101NST-17
18 pieces per box SL0O30101NST-18
19 pieces per box SL0O30101NST-19
20 pieces per box SLO30101NST-20
25 pieces per box SLO30101NST-25
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Anlage 2
(zu § 4 Abs. 1 Nr. 1 DIMDIV)
Formularnummer 00165383

Allgemeine Anzeigepflicht nach §§ 25 und 30 Abs. 2 MPG
General Obligation to Notify pursuant to §§ 25 and 30 (2) Medical Devices Act, MPG

Formblatt fiir In-vitro-Diagnostika / Form for In Vitro Diagnostic Medical Devices

Zustandige Behorde / Competent authority

Code
DE/CA20

Bezeichnung / Name
Bezirksregierung Diisseldorf, Dezernat 24

Staat / State Land / Federal state
Deutschland Nordrhein-Westfalen
Ort / City Postleitzahl / Postal code
Dusseldorf 40474

StraBle, Haus-Nr. / Street, house no.
Cecilienallee 2

Telefon / Phone Telefax / Fax
+49-211-4750 +49-211-4752671
E-Mail / E-mail

dez24.mpg@brd.nrw.de

Germany Self Test Registration



Anlage 2
(2u § 4 Abs. 1 Nr. 1 DIMDIV)
Formularnummer 00165383

Anzeige / Notification

Registriernummer / Registration number
DE/CA20/01-1VD-Luxuslebenswelt-38/21

Registrierdatum bei der zustédndigen Behsrde
Registration date at competent authority
24.08.2021

Rechtsgrundlage / legal basis
S Medizinprodukte (98/79/EG) / German Medical Device Act (98/79/EG)
£ Verordnung (EU) 2017/746 (IVDR) / Regulation (EU) 2017/746 (IVDR)

Typ der Anzeige / Notification type

£ Erstanzeige / Initial notification

S Anderungsanzeige / Notification of change

£ Widerrufsanzeige / Notification of withdrawal

Frithere Registriernummer bei Anderungs- und Widerrufsanzeige
Previous registration number if notification has been changed or withdrawn

DE/CA20/01-1VD-Luxuslebenswelt-38/21

Anzeigender nach § 25 MPG / Reporter pursuant to § 25 Medical Devices Act, MPG
£ Hersteller / Manufacturer
S Bevollméchtigter / Authorised Representative
£ Einfithrer / Importer
£ Verantwortlicher fiir das Zusammensetzen von Systemen oder Behandlungseinheiten nach § 10 Abs. 1 und 2
MPG / Assembler of systems or procedure packs pursuant to § 10 (1) and (2) Medical Devices Act, MPG
£ Betrieb oder Einrichtung (aufbereiten) nach § 25 Abs. 1 MPG i. V. m. § 4 Abs. 2 MPBetreibV
Institution (processing) pursuant to § 25 (1) Medical Devices Act, MPG in connection with § 4 (2) MPBetreibV
£ Betrieb oder Einrichtung (sterilisieren) nach § 25 Abs. 2i. V. m. § 10 Abs. 3 MPG
Institution (sterilizing) pursuant to § 25 (2) in connection with § 10 (3) Medical Devices Act, MPG

Anzeigender / Reporting organisation (person)

Code
DE/0000047791

Bezeichnung / Name
Luxus Lebenswelt GmbH

Staat / State
Deutschland

Ort / City
Willich

StraBle, Haus-Nr. / Street, house no.
Kochstr. 1

Telefon / Phone
0049-1715605732

E-Mail / E-mail

infom@luxuslw.de

Land / Federal state
Nordrhein-Westfalen

Postleitzahl / Postal code

47877

Telefax / Fax

Germany Self Test Registration




Hersteller / Manufacturer

Anlage 2
(2u § 4 Abs. 1 Nr. 1 DIMDIV)
Formularnummer 00165383

Bezeichnung / Name
ANHUI DEEPBLUE MEDICAL TECHNOLOGY CO, LTD.

Staat / State
CN

Ort / City Postleitzahl / Postal code
Hefei 230088

Strafle, Haus-Nr. / Street, house no.
4th Floor, D-1# Zone, Pearl Industrial Park,106 Innovation Avenue, High-Tech Development Zone

Telefax / Fax
0086-551-65326758

Telefon / Phone
0086-551-65326797

E-Mail / E-maiil
284423655@qqg.com

Sicherheitsbeauftragter fiir Medizinprodukte nach § 30 Abs. 2 MPG 9)
Safety officer for medical devices pursuant to § 30 (2) Medical Devices Act, MPG

Bezeichnung / Name

Lin Sun

Land / Federal state
Nordrhein-Westfalen

Staat / State
Deutschland

Ort / City Postleitzahl / Postal code
Willich 47877

StraBle, Haus-Nr. / Street, house no.

Kochstr. 1

Telefon / Phone Telefax / Fax
0049-1715605732

E-Mail / E-mail

infom@luxuslw.de

Vertreter / Deputy (optional)

Bezeichnung / Name

Telefon / Phone .Te|equ / Fax

E-Mail / E-mail

S Erstanzeige / Initial notification

£ Anderungsanzeige / Notification of change

Germany Self Test Registration




Anlage 2
(2u § 4 Abs. 1 Nr. 1 DIMDIV)
Formularnummer 00165383

In-vitro-Diagnostikum / In vitro diagnostic medical device

Klassifizierung / Classification

£ Produkt der Liste A, Anhang Il / Device of List A, Annex Il
£ Produkt der Liste B, Anhang Il / Device of List B, Annex Il
S Produkt zur Eigenanwendung / Device for self-testing

£ Sonstiges Produkt / Other device (all devices except Annex Il and self-testing devices)

App (Software auf mobilen Endgerdten) £ ja/yes S nein / no

Anzeige nach § 25 Abs. 3 Nummer 3 MPG
Notification pursuant to § 25 (3) number 3 Medical Devices Act, MPG

£ "Neues In-vitro-Diagnostikum / New in vitro diagnostic medical device"

Handelsname des Produktes / Trade name of the device

COVID-19 (SARS-CoV-2) Antigen Test Kit(Colloidal Gold)

Produktbezeichnung / Name of device
COVID-19 (SARS-CoV-2) Antigen Test Kit(Colloidal Gold)

Angabe der benutzten Nomenklatur / Nomenclature used
S EDMS-Klassifikation / EDMS Classification
£ GMDN

Nomenklaturcode / Nomenclature code
15-70-90-90-00

Nomenklaturbezeichnung / Nomenclature term

OTHER OTHER VIROLOGY RAPID TESTS

Kurzbeschreibung / Short description

In Deutsch / In German

Dieses Produkt wird fiir den qualitativen In-vitro-Nachweis des SARS-CoV-2-Antigens in menschlichen
Nasenabstrichproben verwendet. Es ist fiir den persénlichen Gebrauch durch ungeschulte Laien als
Schnelltestmethode fiir eine neuartige Coronavirus-Infektion bestimmt. Bitte treffen Sie jedoch keine
medizinische Entscheidung ohne Riicksprache mit dem Arzt.

Es ist fiir Benutzer ab 15 Jahren geeignet. Benutzer unter 15 Jahren sollten mit Hilfe von Erwachsenen
getestet werden. Sowohl symptomatische als auch asymptomatische Infektionen kénnen getestet
werden.

In Englisch / In English
This product is used for in vitro qualitative detection of the SARS-CoV-2 antigen in human nasal swab

specimen. It is intended for personal use by untrained layman as a rapid test method for novel
coronavirus infection. However, p|ease do not make a medical decision without consu|ting with the
doctor.

It is suitable for users over 15 years old. Users under 15 years of age should be tested with assistance of

adults. Both symptomatic and asymptomatic infections can be tested.

Germany Self Test Registration



Anlage 2

(zu § 4 Abs. 1 Nr. 1 DIMDIV)
Formularnummer 00165383

Zusdtzliche Angaben im Falle der In-vitro-Diagnostika geméf3 Anhang |l und der In-vitro-Diagnostika zur

Eigenanwendung / Addtional information for Annex Il and self-testing in vitro diagnostic medical devices

Nummer(n) der Bescheinigung(en) / Certificate number(s)
1434/1434-1VDD-445/2021

£ In tibereinstimmung mit den Gemeinsamen Technischen Spezifikationen (fir Produkte gem. Anhang I, Liste A)

In conformity with Common Technical Specifications (for Annex Il List A devices)

Ergebnisse der Leistungsbewertung
Outcome of performance evaluation
Performanceevaluation.pdf

Ich versichere, dass die Angaben nach bestem Wissen und Gewissen gemacht wurden.
| affirm that the information given above is correct to the best of my knowledge.

Ort Datum
City Willich Date 2021-08-18
Name

Lin Sun

Bearbeitungsvermerke / Processing notes

Unterschrift
Signature

Nur von der zusténdigen Behérde auszufiillen / To be filled in only by the competent authority

Bearbeiter / Person responsible Telefon / Phone
Frau Nadine Schlingmeier 0211-475-3853

Germany Self Test Registration



























medRxiv preprint doi: https://doi.org/10.1101/2021.01.13.21249563; this version posted January 15, 2021. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

COVID-19: Rapid Antigen detection for SARS-CoV-2 by lateral flow
assay: a national systematic evaluation for mass-testing

UK COVID-19 Lateral Flow Oversight Team
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31 Abstract

33 Background: New lateral flow device (LFD) viral antigen immunoassays have been developed by commercial and
34 research organisations around the world as diagnostic tests for SARS-CoV-2 infection. To support decisions by
35 the UK Government on potential scale-up of mass population testing, we have at their request evaluated the
36 diagnostic performance of a significant number of point-of-care rapid SARS-CoV-2 LFDs.

38 Methods: 132 LFDs were initially reviewed by a Department of Health and Social Care team, part of the UK
39 government, from which 64 were selected for further evaluation. Standardised laboratory evaluations, and for
40 those that met the published criteria, field testing in the Falcon-C19 research study and UK pilots were performed
41 (UK COVID-19 testing centres, hospital, schools, armed forces).

42 Results: 4/64 LFDs so far have desirable performance characteristics from independent laboratory studies and
43 early preliminary field evaluations (Orient Gene, Deepblue and Innova SARS-CoV-2 Antigen Rapid Qualitative
44 Test), of which one underwent extended clinical assessment in field studies (/nnova). 8951 Innova LFD tests
45 were performed with a kit failure rate of 5.6% (502/8951, 95% ClI: 5.1-6.1), false positive rate of 0.32% (22/6954,
46 95% CI: 0.20-0.48) and a viral antigen detection/sensitivity (using RNA RT-PCR as a proxy for the presence of
47 antigen) of 78.8% when performed by laboratory scientists (156/198, 95% CI| 72.4-84.3). Sensitivity was
48 significantly lower when testing was undertaken by non-experts with limited initial training

50 Interpretation: Several LFDs have promising performance characteristics for mass population testing and can be
51 used to identify infectious positive individuals. The Innova LFD shows good viral antigen detection/sensitivity with
52 excellent specificity, although kit failure rates and the impact of training are potential issues. These results
53 support the expanded evaluation of LFDs, and assessment of greater access to testing on COVID-19
54 transmission.

57 Funding: Department of Health and Social Care. University of Oxford. Public Health England Porton Down,
58 Manchester University NHS Foundation Trust, National Institute of Health Research.
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59  Introduction

61 National governments and international organisations including the World Health Organisation (WHO) and
62 European Commission have highlighted the importance of individual testing, mass population testing and
63 subsequent contact tracing to halt the chain of transmission of SARS-CoV-2, the virus responsible for COVID-
64 19."2% The current diagnostic test involves reverse-transcription polymerase chain reaction (RT-PCR) testing of
65 nose/throat swabs in specialised laboratories. Such capacity in the UK is currently estimated at ~500,000
66 tests/day*” and this is used with contact tracing procedures and mobile applications to identify close
67 symptomatic contacts of infected symptomatic individuals.2'® However, there are significant challenges in
68 creating testing capacity to identify those with asymptomatic infections or to test contacts of individuals with
69  COVID-19. To date, turnaround time for RT-PCR has been typically slow (>24 hours).

71 To better understand and control SARS-CoV-2 transmission, there is an urgent need for large-scale, accurate,
72 affordable and rapid diagnostic testing assays, with the ability to detect infectious individuals. Lateral flow device
73 (LFD) immunoassays can be designed to test for different protein targets and are routinely used in healthcare
74 settings principally as a result of their affordability, ease of use, short turnaround time, and high-test accuracy. In
75 brief, a sample is placed on a conjugation pad where the analyte (or antigen) of interest is bound by conjugated
76 antibodies. The analyte-antibody mix subsequently migrates along a membrane by capillary flow across both
77 ‘test’ and ‘control’ strips. These strips are coated with antibodies detecting the analyte of interest and a positive
78 test is confirmed by the appearance of coloured control and test lines."

80 Newly developed SARS-CoV-2 antigen LFDs identify the presence of specific viral proteins, using conjugated
81 antibodies to bind spike, envelope, membrane or nucleocapsid proteins. In contrast to the IgM/IgG “antibody
82 tests”, these antigen tests directly identify viral proteins, and are not reliant on the host’s immune response. In
83 contrast to RT-PCR, results for LFDs are observed in 10-30 minutes depending on the device, providing a
84 window for early interventions to halt the chain of transmission earlier in the disease course when individuals are
85  most infectious.'

87 To date, many manufacturers have developed first-generation rapid SARS-CoV-2 antigen-detecting LFDs.
88 However, many of these tests have not been independently validated. There is evidence of variable performance
89 when assessing test sensitivity and specificity, although several candidates looked promising on the basis of
90  early data.”*'® An independent national evaluation of these devices is important to facilitate population-level or
91  mass testing initiatives globally.

93 Here, we report the diagnostic performance of first-generation SARS-CoV-2 antigen-detecting LFD for rapid
94 point-of-care (POC) testing in work that was commissioned by the UK’s Department of Health and Social Care
95 (DHSC) from PHE Porton Down and the University of Oxford.
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96  Methods

97
gg A phased evaluation of available SARS-CoV-2 antigen LFDs was undertaken.
%8(1) Department of Health and Social Care evaluation (Phase 1 evaluation)

102 The DHSC identified manufacturers supplying SARS-CoV-2 antigen LFDs that could enable mass testing at a
103 population level. A desktop review was performed to ensure there were appropriate instructions for use and to
104  assess manufacturers’ claimed performance and manufacturing capabilities.'®

106  Pre-clinical evaluation (Phase 2 evaluation)
108 Pre-clinical evaluation of candidate LFDs was performed by trained laboratory scientists at Public Health England

109 (PHE) Porton Down. LFDs were evaluated against SARS-CoV-2 spiked positive controls and known negative
controls, consisting of saliva collected from healthy adult staff volunteers.

)

Pre-defined and publically available “prioritisation” criteria to pass on to the next evaluation phase had to be met
for LFDs, consisting of (i) a kit failure rate of <10%; (ii) an analytical specificity of 297%, and (iii) an analytical
LOD of >9 of 15 (60%) at 10% pfu/mL, corresponding to a RT-PCR cycle threshold (Ct) of approximately 25
(~100,000 RNA copies/ml); and (iv) lack of cross-reactivity with seasonal coronaviruses to further test analytical
specificity.

Retrospective secondary care evaluation (Phase 3a evaluation)

Evaluation using patient samples retrospectively was started in August 2020 at PHE Porton Down. Samples were
obtained from a secondary healthcare setting (Oxford University Hospitals NHS Foundation Trust).

— e e e e e e
(] e ek e e e ek e ek —
S OO0 N NI WNo—

* 1,000 SARS-CoV-2 negative samples: fresh samples held refrigerated were supplied the day after they
121 were tested negative by RT-PCR by the laboratory service at the John Radcliffe Hospital, Oxford, UK.

122 * 200 SARS-CoV-2 positive samples: swabs collected in VTM from patients admitted to hospital during
123 the first wave of the UK pandemic (March-June 2020)."” These were diluted 1:4 SARS-CoV-2 RT-PCR
124 negative saliva, aliquoted and frozen at -20°C for later use. For each positive sample, in addition to the
125 original diagnostic RT-PCR Ct value, a confirmatory RT-PCR was performed at PHE Porton Down on the
126 diluted sample to determine the new Ct value.

127  Community research evaluation (Phase 3b evaluation)

128 We undertook a field evaluation using samples from volunteers in the community in collaboration with the
129  National Institute for Health Research (NIHR) funded CONDOR Platform “COVID-19 National Diagnostic
130  Research and Evaluation Platform”. This was performed within the FALCON-C19 study (Facilitating Accelerated
131 Clinical validation Of Novel diagnostics for COVID-19, 20/WA/0169, IRAS 284229), between 17" September and
132 23" October 2020. This involved the recruitment and re-testing of consenting adults with a RT-PCR-confirmed
Bi diagnosis of SARS-CoV-2 infection within 5 days of the original PCR result.

135 For the Innova SARS-CoV-2 Antigen Rapid Qualitative Test, testing was additionally performed for a subset of
136 samples on-site at four COVID-19 testing centres by trained research staff using the “dry swabs” to evaluate

137 “real-life”/diagnostic performance. Dry swabs are those that are not placed into viral transport medium prior to
138  performing the LFD test.

139

%2(1) Community field service evaluation (Phase 4 evaluation)

142 Wider field service evaluations were performed within a number of UK institutions and settings. These
143 evaluations utilised the Innova SARS-CoV-2 Antigen Rapid Qualitative Test. These institutions included a
144 secondary healthcare setting (John Radcliffe Hospital, Oxford), PHE Porton Down, armed forces members
145 (following an outbreak) and in secondary schools (pupils aged 11-18). Evaluations were also undertaken at
146 regional COVID-19 testing centres as part of an NHS Test and Trace service evaluation involving the general
147 public. The John Radcliffe Hospital, Oxford performed an evaluation as part of their asymptomatic staff screening
148 service using the Respiratory Diagnostic Kit Evaluation (‘Red Kite’) study (Research Ethics Committee reference:
149  19/NW/0730; North West-Greater Manchester South Research Ethics Committee).

150

151  statistical analyses

152 Fisher's exact and chi-squared tests were used to determine non-random associations between categorical
153 variables. Statistical analyses and data visualisation were performed using R version 4.0.3. Sensitivity and
154 specificity and 95% confidence intervals were calculated using the exact Clopper-Pearson method.
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155 Results

156

157  Pnhase 1

158 A total of 132 suppliers of SARS-CoV-2 antigen detection LFDs were identified and referred to the DHSC for
159 initial Phase 1 review. Among these, at the time of publication, 64 were selected by the DHSC for further
160  evaluation by the UK lateral flow oversight group.

161

162  Phase 2

163 As part of Phase 2 evaluations, 9,692 LFD tests were performed at PHE Porton Down across the 64 candidate
164  devices as of the 3 December 2020. 5 LFDs had a kit failure rate above the pre-specified threshold for
165 exclusion (>10%), 17 kits had a false-positive rate below the pre-defined specificity threshold (<97%) and 28 kits
166 a false-negative rate below the LOD threshold (<60% at 10? pfu/m). In total, across all three criteria, nineteen kits
167 performed at a level in accordance with the UK Lateral Flow Oversight Group’s a priori “prioritisation criteria”. All
%gg nineteen kits also passed cross-reactivity analyses against seasonal human coronaviruses.

170  Phase 3

171 To date, eight LFDs have passed Phase 3a evaluation, namely: Innova SARS-CoV-2 Antigen Rapid Qualitative
172 Test (Innova), Zhejiang Orient Gene Biotech Co. Coronavirus Ag Rapid Test Cassette (Swab) (Orient Gene),
173 Anhui Deepblue Medical Technology COVID-19 (Sars-CoV-2) Antigen Test kit (Colloidal Gold) (Deepblue),
174 Fortress Diagnostics Coronavirus Ag Rapid Test (Fortress), Roche SD Biosensor Standard Q COVID-19 Ag Test
175 (SD Bio swab), Surescreen Diagnostics SARS-CoV-2 Antigen Rapid Test Cassette (Nasopharyngeal swab
176 (Surescreen) and LFD x (the manufacturer had not given consent to be named). (Supplementary Table 1). Three
177 LFDs did not pass 3a evaluation and the remaining LFDs are currently undergoing evaluation. Four LFDs
178 (Deepblue, Innova, Orientgene, LFD x) have passed Phase 3b evaluation (Table 1, Supp Figure 1), one LFD did
179  not pass and the remainder have not been evaluated.

89

Innava LFD x Orient Gene Deephlue
-~ A @ MNumber Number MNumber Number
fralLea verage tested/number tested/number tested /mumber tested,/ number
positive (%) positive (%) positive (%) positive (%)
=10millian <18 545 (100] 141 (100) - 3/3(100)
1-10 million 18-21.5 23/23100) 12413 (92) 17/17 (100) 19,19 (100)
0.1-1 millian 21.5-25 52/54(96) 19,21(91) 18/18 (100) 43/44 (98)
10,000-100,000 75-23 37/42(88) 13,13 (100) 18,19 (95) 33/38 (100)
1,000-10,000 28-31 25/33 (78] 17,12 (20) 1418 (78) 18,29 (62)
100-1,000 31-345 11/33 (33) 10,26 (39) 11,19 [58) 8/36 (22
<100 »34.5 247 (29) 1/6(17) 0/4(0) 0/8 (0}
owverall na 155,197 (79) 73799 (74) 78,95 (22 129/177(73)
}%% Table 1. Results of the Phase 3b evaluations showing viral antigen detection/sensitivity of four LFD tests using dry-swab samples from
community sampling. Tests were performed by laboratory scientists. Ct — cycle threshold on RT-PCR.

184

185  Extended Innova LFD evaluation (Phases 2-4)

186 The limit of detection of the Innova LFD (Table 2) was determined as part of Phase 2 evaluations for the Innova
187 test. This analysis consisted of saliva spiked with SARS-CoV-2 with stock of SARS-CoV-2 with a standardised
188 PFU. Under these ideal concentrations, at an estimated PFU of 390/mL, which corresponds to a Ct of ~25, the
189  LFD identified all samples.

190
Positive LFD
tests/total
PFU/mI Ct equivalent LFD tests % positive
100000 16 20/20 100
10000 19 25/25 100
1000 23.7 65/65 100
390 25.2 5/5 100
100 25.5 63/65 96
40 28.5 3/5 60
20 29.3 0/5 0
10 30.2 0/5 0
5 31 0/5 0
25 31.7 0/5 0
1.2 32.5 0/5 0

{8}’ Table 2. Limit of sensitivity for SARS-CoV-2 detection by the Innova LFD for antigen detection using saliva sample spiked with SARS-CoV-2. Ct -
cvcle threshold. PFU - plaque formina units.
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193
194 Our phase 4 evaluation focused on field testing of the Innova LFD, for which we had a sufficient supply of kits
195 available for wider testing at the time. Device specificity was determined through an analysis of 6954 tests from
196 evaluation phases 2-4. The percentage of false-positives ranged from 0.00-0.49%, with an overall specificity of
197 99.68%. The false-positive rate was centre-dependent (p=0.014, Fisher’s exact test). These evaluations noted
198 that where there were challenges in interpreting the results when the test result was “weak” (i.e. the test line was
199  very faint) (Table 3).
200
False
Evaluation Phase positives/total | False positives and 95% confidence interval
number

Phase 2 evaluation 0/72 0.0% (0.0-5.0)

Phase 3a evaluation- negative samples 0/940 0.0% (0.0-0.4)

Phase 4 evaluation- hospital staff 1/329* 0.3% (0.01-1.7)

Phase 4 evaluation- armed forces 0/105 0.0% (0.0-3.5)

Phase 4 evaluation- PHE staff 0/209 0.0% (0.0-1.8)

Phase 4 evaluation- school 1 9/1855** 0.5% (0.2-0.9)

Phase 4 evaluation- school 2 + 3 + 4 7/2130* 0.3% (0.1-0.7)

Phase 4 evaluation- COVID-19 testing centre | 5/1314*** 0.4% (0.1-0.9)

TOTAL 22/6954 0.3% (0.2-0.5)

*This was 1 weak positive result that was also a weak positive on repeating; ** Weak positives result were negative on retesting with Innova; ***
Not photographed or repeated. Taken in a setting of prevalence of 14% LFD positive results.

562
364

Table 3. Number of false positives in negative samples in each evaluation stage for the Innova LFD. 95% confidence intervals presented in each
case.

205 Across Phase 2-4 evaluation stages, 8,951 Innova LFD tests were performed, including a diverse cohort of
206 populations as part of Phase 3b and Phase 4 testing, namely out-patient SARS-CoV-2 cases, healthcare staff,
207 armed forces personnel and secondary school children. The overall kit failure rate for the Innova LFD was 5.6%
208  (502/8951, 95% Cl: 5.1-6.1) (Table 4). The most common reason for kit failure was poor transfer of the liquid
209  within the device from the reservoir onto the test strip.

210

513

213
214
215
216
217
218
219
220
221
222
223
224
225
226
227

Innova LFD evaluation phase

LFD failures (%)

Phase 2 negatives

Phase 2 positive dilution series

Phase 2 positive extended dilution series
Phase 2 Swab comparison

0/72 (0.0%)
0/60 (0.0%)
0/155 (0.0%)
0/187 (0.0%)

Phase 3a positives

Phase 3a negatives

Phase 3b FALCON (Dry swabs- field)
Phase 3b FALCON (Dry swabs- lab)
Phase 3b FALCON (VTM swabs)

13/191 (6.8%)
50/990 (5.1%)
27/267 (10.1%)
9/212 (4.2%)
9/157 (5.7%)

Phase 4 hospital staff

Phase 4 armed forces

Phase 4 PHE staff

Phase 4 school 1

Phase 4 school 2 + 3 + 4

Phase 4 COVID-19 testing centre

17/358 (4.7%)
6/157 (3.8%)
19/212 (8.9%)
311/1855 (16.8%)
14/2132 (0.7%)
27/1946 (1.4%)

502/8951 (5.6%)

Table 4. Evaluations of the Innova LFD across Phases 2-4. The table demonstrates the kit failure rate.

Viral antigen detection/sensitivity in individuals with confirmed SARS-CoV-2 infection using the Innova LFD was
assessed in the Phase 3b evaluation as part of the FALCON-C19 research study. Optimal viral antigen
detection/sensitivity when performed by laboratory scientists, was 78.8% (95% CIl 72.4-84.3%; 156/198 cases
where a paired PCR was performed; see below for differing performance by test operator category). Subgroup
analyses showed there were no discernible differences in viral antigen detection/sensitivity in those without
symptoms vs. symptomatic individuals (27/41 [65.9%] vs. 95/344 [72.4%)], p=0.38). We did not find any evidence
of associations between LFD positivity and symptoms or past medical history, with the exception of presence of
headache (Supplementary Table 2).

The association between Innova LFD viral antigen detection/sensitivity and estimated viral load/Ct value was
explored using the paired RT-PCR VTM swab sample taken at the same time as the swab used for LFD. There
was a strong association between viral load detection (RNA copies/mL) determined through RT-PCR and viral
antigen detection by LFD (Figure 1). Confirming earlier analyses, sensitivity of LFDs is highest in samples with
higher viral loads. 1819
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228 Within the 3b FALCON-C19 study, LFDs were also assessed by sampling 150uL of viral transport medium (VTM)
229 solution instead of using dry swabs; this was associated with poorer performance rate (Supp Figure 2). The use
230 of dry swabs forms the basis of the manufacturer’s instructions for use. This was likely due to a dilution factor
231  involved in placing the swab first into VTM and then analysing the VTM sample, and highlights potential issues in
232 generating direct comparisons between LFDs and VTM samples (Supp Figure 2).
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for dry swabs when performed by trained laboratory scientists and trained healthcare workers. Diamond shows point estimate, with 95%

% Figure 1. Association between viral antigen detection/sensitivity and viral load (RNA copies/mL and Ct) in Phase 3b Falcon-C19 study evaluation
9 confidence intervals, pooling data from all other categories.

238 As part of Phase 3b-4 evaluations, work was performed to report on the effect of the operator on viral antigen
239 detection/sensitivity in RT-PCR-positive cases using the Innova LFD. Tests were classified according to whether
240 they were performed by a laboratory scientist, a fully trained research health care worker or by a self-trained lay
241 individual working at a regional NHS Test and Trace centre. Performance was optimal when the LFD was used
242 by laboratory scientists (156/198 LFDs positive [78.8%, 95% Cl: 72.4-84.3%)]) relative to trained healthcare-
243 workers (156/223 LFDs positive [70.0%, 95% Cl: 63.5-75.9%]) and self-trained members of the public given a
244 protocol (214/372 LFDs positive [57.5%, 95% Cl: 52.3-62.6%]; p<0.0001).

245
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%ﬁg Figure 2. Effect of training and operator on the viral detection/sensitivity of the Innova LFD in COVID-19 PCR-positive patients.
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248  Discussion

249

250 We report on our national evaluation of SARS-CoV-2 viral antigen-detecting LFDs, focussing on the Innova
251 SARS-CoV-2 Antigen Rapid Qualitative Test, which has a viral antigen detection (sensitivity) of 78.8% when
252 performed by laboratory scientists and a specificity of 99.7%, using RT-PCR as ‘gold standard’ for positive and
253 negative status. In our evaluation, test performance was largely maintained across different settings and cohorts;
%gésl however, performance was partly operator-dependent and kit failures are not infrequent.

256 Test performance to detect SARS-CoV-2-positive samples was improved at lower Ct values/higher viral loads,
257 and were >90% at Ct values <25 equating to ~390 pfu/mL (Supplementary Table 3). There is an expanding body
258 of evidence that suggests viral load/antigen is important as individuals with the highest viral loads are the most
259 infectious, 2° and the presence/absence of viral antigens determined by LFDs is more strongly associated with a
%g(l) viral culture than RT-PCR positivity.”'

262 Our experience is that many LFDs entering our national evaluation program do not perform at a level required for
263 mass population deployment and this reflects the literature. To date, an increasing number of evaluations of
264 SARS-CoV-2 antigen-detecting LFD have been published with variable results. A number of LFDs show good®*
265 B39 26 27 ) acceptable sensitivity and specificity28 2 however, many studies have identified tests with poor
266  sensitivities or specificities.® '

267

268 A challenge for most countries during the SARS-CoV-2 pandemic has been the expansion of capacity for
269 diagnostic testing to support the identification of symptomatic and asymptomatic cases. This would aid in offering
270 testing to “contacts” of COVID-19 and enable targeted testing to better safeguard vulnerable populations e.g.
271 care home residents. Reliance on RT-PCR involves significant infrastructural and specialist human resources to
272 implement at increasing scale. Both the World Health Organisation and European commission have issued
273 guidance supporting wider implementation of antigen-targeting LFDs, and in November, Slovakia became the
274 first country in the world to implement entire population testing using LFDs. 1331 The UK has similar aspirations
275 to pursue a strateS%y of mass testing and has implemented a city wide mass testing in Liverpool using the Innova
276 LFDin this study.

277

278 It is important to note that there are some potential issues with considering RT-PCR as the gold standard test for
279 COVID-19. Many individuals have persisting viral RNA fragments that can linger for weeks-months without any
280 evidence of active viral replication; in this instance a PCR-positive is likely to overcall the “infectious” status of an

281 individual ** Indeed, when compared to the ability to perform viral culture, data suggest that RT-PCR tends to
282  overestimate the presence of replicating or infectious virions.**
283

284  In field testing, performance of the Innova LFD was dependent on the test operator. Individuals who had read a
285 protocol immediately prior to self-sampling did not perform as well as individuals with hands-on training, or
286  clinical laboratory personnel who had performed several hundred LFD tests. Like other operator-dependent
287 procedures, further work is required to determine the duration and content of “training” to derive optimal test
288  performance. We also assume that the use of LFDs to successfully identify individuals with higher viral loads and
%gg enabling an earlier diagnosis will be of benefit in interrupting transmission, however, this remains to be proven.
291 SARS-CoV-2 control will benefit from a variety of testing strategies. This might include those optimised for
292 determining past infection/exposure (e.g. serology), those that are of benefit in determining current/recent
293 infection (e.g. RT-PCR), or those identifying potential infectivity. A combination of approaches incorporating the
294 strengths of each of these tests can be effectively used for individuals and for population-level management of
295 the pandemic. Approaches to testing will remain relevant even when effective vaccines become available as it
%gg may take several months for an appreciable effect on transmission to be fully realised.®

298  In conclusion, we completed late stage evaluations of seven LFDs. We report sensitivities of 70-80% and
299 specificities 299.7% for each LFD evaluated in phase 3b, which involved testing by laboratory personnel or
300 trained healthcare professionals. To identify patients with higher viral loads (Ct<25), each LFD had >90%
301 sensitivity. Sensitivity was lower in phase 4 evaluations, while specificity was maintained. The simplicity of LFDs,
302 without a requirement for specialist training or equipment, mean that they are an attractive option for mass
303 testing. Future research should focus on post-implementation evaluation of diagnostic accuracy, including the
304 potential benefit of regular serial sampling to improve accuracy and reduce transmission.
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422 Research in Context

423

424  Evidence before the study:

425 Lateral flow devices are a new form of testing for SARS-CoV-2. They differ from RT-PCR tests in that they rely
426 on the detection of viral antigens by immunoassays and their utility has not yet been fully defined. A literature
427 review was performed in PubMed and bioRxiv/imedRxiv for all studies using lateral flow devices for the detection
428 of SARS-CoV-2 viral antigen. This used the search terms “COVID-19”, “SARS-CoV-2”, “viral antigen” and “lateral
429 flow devices” and was not limited to English language publications. To date, the majority of studies have been

430 largely single centre studies analysing a single test and there are contrasting results with some LFDs showing
g

431  good sensitivity and specificity® 2° '® ¥ 26 271 and others demonstrating poorer performance.?® %

432

433 Added value of the study

434  This UK COVID-19 Lateral Flow Oversight group study is the largest national evaluation undertaken of viral
435 antigen LFDs for COVID-19. We have flagged four LFDs with the best performance characteristics from our
436 assessments. The Innova LFD has been tested the most extensively and has high specificity with acceptable
437 sensitivity. Our data has also highlighted the critical importance of training. We also note the need for further
438  clinical studies to demonstrate that the identification of individuals with higher viral loads will be of benefit in

439  interrupting transmission.
440
441 Implications of all the available evidence

442 Our data indicates that LFDs for COVID-19 have performance characteristics attractive for the UK mass testing
443 program. Ongoing iterative evaluation of the population-level roll-out of LFDs in reducing transmission of COVID-
444 19, and the contribution of such tests to reducing the risk of morbidity and mortality for clinically vulnerable
445 individuals, is desirable. Further work is required to determine the amount and content of “training” to derive
446  optimal test performance.



