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Webinar Information 1N ik

Language & Interpretation {5 SRIE{&EIE

R SRR SR EEERE.
- To access, click the globe “Interpretation” icon on your Zoom toolbar i5mth L Ef= _ERY‘[1F"IThEE
- Select your preferred language and adjust audio settings as needed FiEiF (B LEIFEIANESIE

@% - This webinar offers simultaneous interpretation in Chinese and English

Question & Feedback iEa5kia

- Use the Zoom Chat to submit comments, feedback, or questions throughout the webinar
(Note your name, organization, and who your question is posed to (if specific) for any questions raised)

ISEIPIRIESICERRR, ERRGR. TUHIFIRRINIR.,

- Questions will be monitored and shared during the Q&A sessions [BRUSE R ERTILEDE,

Interactive Participation Ef|&5
- Mentimeter will be used for polls and reflections during the webinar. More information to follow

MISKERRETRREER, #iEHRERE,

Recording & Materials F#l5&#

- Recording of the webinar and material presented will be shared with participants after the webinar
LWERH, SESEREMEL, PATH

POAOS/I20



Agenda XF&

Day 1 §—X
Session Speaker Duration
mR EiHE BH<
Webinar Information £iXsh%l PATH 5m
Welcome and Day 1 opening remarks Gates Foundation, 10m
RIDEE R B— KA =5 HKJCGHI, PATH
Introduction to Next-Generation mRDTs
R PATH 15
H— IR NGB "
Key considerations for mRDT product development and
clinical study design PATH 20m
ERBET R RIGHRARIZHRIXEESEER
Reagent resources available to support manufacturers .
e . F Biotech 20
AT XIS RAIEE apon =iotec "
Break &R 10m
Regulatory pathways and strategy i EiR = 5560 PATH 15m
WHO PQ overviewttt BZHAFTIAERTIA PATH 20m
Manufacturer experience with WHO PQ InTec 20m
EFFRERBERMAE (WHO PQ) HEMEIE
Research resources available to support manufacturers
o N HKJCGHI 20
TAF LS ECHIAREE (RFER) "
QRARZE PATH, HKJCGHI 20m
Day 1 closing remarks  §—X4ERIE PATH, HKJCGHI 5m

Day 2 8K
Session Speaker Duration
R ERE GNESS
Welcome and Day 2 opening remarks Gates Foundation, 10m
PUSUIE=YNE Sy s D=L HKJCGHI, PATH
Public sector market insights
N N PATH 20

NI IR "
Private sector market insights

s N PATH 20m
FAEER IHimRER
Participant survey2a&iEE PATH, All 10m
BreakZ%EX 10m
Manufacturer experience with LMIC markets Wondfo 20m
A EER RN ERTIZNER
Partner experience with mRDTs Centre Pasteur du 30m
SkEEERREZETON S ENERR Cameroun
Q&AFE PATH, HKJCGHI 30m
Day 2 (final) closing remarks Gates Foundation, 20m
BX (&E—XK) &ERIE HKJCGHI, PATH
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Mentimeter Survey Questions BaJiE&E|RlT

The webinar will feature interactive survey questions.
R =R E B aTVEE

When prompted, please go to www.menti.com with your phone or laptop

and enter the code displayed on the slide.

HBERGRTET, 1BAFYEEICARERGE www.menti.com fut, 3
¥T L BRANUEE,

All questions and responses will be anonymous.

R8N RIS AER .

A IUNA
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http://www.menti.com/

Mentimeter Survey Questions BaJiE&E|RlT

Let's give it a try! FAIBXIXE

Please go to www.menti.com with your phone or laptop and enter the
code displayed on the slide below.

SARGRY, BRAFVEEICARMXTA www.menti.com fjud, FHiEIAZL]
KT R ERRAICH,

All questions and responses will be anonymous.

R8N RIS AER .

Mentimeter Code:

7350 7193

PATH
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Welcome & Opening Remarks
YSULEEINGa RN
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Introduction to
Next Generation Malaria RDTs

F—AIEBR IR RN 2
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Background on global malaria burden £¥kjE&E T}

Global malaria cases (in millions), 2015-2023

230M -

220M

210M

African Region

Eastern Mediterranean Region
200M [ Western Pacific Region

2015 2016 2017 2018 2019 2020 2021 2022 2023

Cases by region

I South-East Asia Region
I Region of the Americas

Global cases of malaria (2023) 20232 EEEFG|

 |n 2023, there were an estimated 263 million new malaria cases in 83 countries worldwide

2023 F, £¥k 83 PMEFRIGIHHFIRERRKP 2.63 1261,

*  98.7% of the burden can be attributed to the Africa region.

93.7% HYEERIEa] AR FIEMIBX,

Malaria species JEJRHFFE

* There are five species of

Plasmodium, which can infect and be
spread by humans: P. falciparum, P.
vivax, P. ovale, P. malariae, and P.
knowlesi.
RERAFEHEARFPEBNERES
B0, 932 TMERARP). 8
HERRPv). IPEREPo). =H
FERR(Pm)FIEEERR(PK).

P. falciparum makes up most of the
cases; the second most common
being P. vivax

Pf 51&%89mFIGtb&RS, Pv NIESEZ
BIERERZ,

SOURCE: WHO malaria report 2024
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Diagnosis and detection of malaria JEEAZHT SHE

Microscopy and Rapid Diagnostic
Tests (RDT) are the accepted /

=
“ = recommended standard of care to
| —— LAMP T/ S R Bk aid clinical diagnosis of malaria.
\ BGERELASRIOTFIEINEFIRES
: £ E —- BT, ATRTIENERRIIGARIZHT.
i B Microscopy 1880

Ultra-sensitive PCR %
R A TR = SHISIAEE (1880 5F)

Loopamp malaria kits

N SFERT ERAEREUTIE

Parasite density s45z%E

e — M @ @ @
ep & @36 Malaria Ag i

Quansys 5-plex malaria panel for [antigen].

Multiplex platforms for -
detection of malaria antigen

ERNFRIZEYS

P.Falciparum RDT P.Vivax RDT

TMHERRREISHT 18 BERRRIES T
\ &3 (HRP2) & (LDH) ]

Increasing sensitivity IR REUE Y

oy 1990’ H

_a0e/I20




How does a rapid diagnostic test for malaria work? JE&RRIGEYT{E/RIE?

Malaria RDTs detect the presence of specific proteins produced by the malaria parasites on the
lateral flow platform. SERRIGIHF BT M E A E R RATF= S e R L REE.

f N
P. falciparum RDTs Pf {RiEiZERSN M*Pf;a Ag
Histidine Rich Protein (HRP2): Only expressed by Pfalciparum. EEEFEE(HRP2): {XHPEEIA, (LOMMRPIT)

+ Is highly expressed and confers good sensitivity... RKIAES, BEERIFNRE......
- ...but P. falciparum parasites can live without it. {B Pf £ BHRP28Y R FBEETFE.

Lactate dehydrogenase (LDH): Expressed by all malaria species. ZLESIHSER(LDH): FrEERERFSEIISRTIA,
« s an essential enzyme for the survival of the parasite. 2iE/R R FEFTVNERN—FES,
« Antibodies target P falciparum -specific epitopes Hi{ANEE R PHEFIERNL,

+a

P.vivax RDTs Pv RiEiZHTHEM
Lactate dehydrogenase (LDH): Expressed by all malaria species. ZLESIiSEE (LDH): FrEERRfSSYSR

»

[i.‘ [gj[ jnu ] 1"

X,
+ Is an essential enzyme for the survival of the parasite. 2fE/R RIFBEFTNERI—FNES,
«  Antibodies target Pvivax -specific epitopes Fi{EEA Pv 4 MHZE(.,

Pan RDTs iZfE/RRIRIFIZER IS
Lactate dehydrogenase (LDH): Expressed by all malaria species. ZLESBSES(LDH): FraEREfEIgSFIX,
+ Is an essential enzyme for the survival of the parasite. 2fE/R RIFHEFTNERI—FNES,
« Antibodies target epitopes that are conserved across species. Fi N8 A ER R FIINRTHIZFRAL I i

PATH
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The vast majority of malaria RDTs target the histidine-rich-protein 2 (HRP2) antigen
R HYER R LAHRP2I R /9t N E =,

RDT market share by typet &R HH 08 Gumizisn

. ~450 m||||on RDTS Sold in 2023 Il PfHRP2 B PfHRP2 /Py B PfHRP2 /Pan B Pan
Pf LDH, HRP2, PvLDH [l PfLDH, HRP2, pan Pf LDH, HRP2 Il PfLDH&HRP2
(3 test lines) (3 test lines) (2 test lines) (single test line)
2023 FFEHLY 4.5 (2R R, —
* 90% in sub-Saharan Africa 80%
90% fHIHRIIGHILARIEMIBX,
50%
* Nearly all detect P. falciparum based on HRP2 | ««
30%
JVFFrEa IS ETHRP2EGN P,
10%
0%
2017 2018 2019 2020 2021 (partial)

Sources: 'World Malaria Report 2024, Unitaid Malaria Market and Technology Landscape 2022
KR (2024 FHFYERIRS) , (2022 FEHESERTIZSERAIUNRS)

11 PATH Diagnostics



Pfalciparum infections in which HRPZ2 is not detected

In several countries now, HRP2 detection cannot be used as a reliable test for P.falciparum infection
due to: WISEZ N EZR, HRP2UGNETEF/HIZHT Pf BERINAIRDE, [REMT:

« Arise in infections with not detectable HRP2. Fo;E#&MIZEIHRP 28 BimifiZ sz ,

Response plan to pfhrp2
gene deletions
*This is due deletions of the pfhrp2 (and pfhrp3) genes in viable P.falciparum parasites. Second adition

XE2HTEEEMERTMEERRT pfHRP2 (X pHRP3) BRAETREFEL.

PfHRP2 gene deletions can result in febrile cases with high parasite densities are missed by

RDTs PfHRP2 BERXIGESERICHETERZESHLARE].

The WHO considers pfhrp2/hrp3 gene deletions, as one of four biological threats to malaria control
and elimination.

WHO% pfHRP2/pfHRP3 EREERIKF NERGES B T FEIRE U REYI RN Z —.

As a result, WHO has published a response plan for pfhrp2 deletions.
WHOB A5 pfHRP2 EEFRSAIN XTI,

o pfhrp2+/pfhrp3+

\ 100,000 5 ; o o pfhrp2+/pfhrp3-
‘ — .« i * e pfhrp2—/pfhrp3-
2 LI —=|l= E
oo, 2 .
> . 3 H P e . .
G 10,0001 i . . Berhane A, et al., Major Threat to Malaria & World Health
S . o | . Control Programs by Plasmodium UOrganization
b a5 | _ falciparum Lacking Histidine-Rich Protein
2 ' : 3 2, Eritrea. Emerg Infect Dis. 2018
% 1,0001 H 2 e ..'
—
&
100 f PAT H
RDT+ RDT- RDT+ RDT- RDT+  RDT- DOAOS/I20

Ghindae Massawa Combined



Resources on hrp2/hrp3 deletions in P.falciparum
FFEMERES hrp2/hrp3 ERGREAIBFREE

The WHO Global Malaria Program (GMP) has developed multiple resources:
WHOLEKERMY] (GMP) EREIZSIEFEMH, RiFaE:

Response plan

Video: Malaria Diagnosis: Addressing the issue of HRP2 gene deletions (UPDATED VERSION). to pfhrp2 gene
8. JEBIgHT: XS HRP2 EREFRICEIRR (BHfrhik) Watch here. deletions

Guidance materials:1I§S41#l :

* Response plan to pfhrp2 gene deletions.

NIXS pfhrp2 BEERFAITENITHL here. @

* Recommended selection criteria for procurement of mRDTs.
TR RAGITF RIWHEF IR

False-negative RDT results
and implications of new reports

« False-negative RDT results and implications of new reports of Pfhrp2/3 deletions. o
’H&*ﬁﬁiﬁﬁ'&%ﬁ&pf hr p2/ 3%&9&%& TE%:EI’\J ET_]_T protein 2/3 gene deletions
« Template protocols to support surveillance and research for pfhrp2/3 deletions. —
SKH% pihrp2/3 BRI STRZ TR ETRIENR
é ™

Selecting and procuring malaria RDTs &R F SRR RAG IR

https://www.who.int/teams/global-malaria-programme/case-management/diagnosis/rapid-diagnostic-

tests/selection-and-procurement PATH
. Y, DOAOSII20



https://www.youtube.com/watch?v=HFMS0N5ddJs
https://www.youtube.com/watch?v=HFMS0N5ddJs
https://www.who.int/publications/i/item/9789240097919
https://www.who.int/teams/global-malaria-programme/case-management/diagnosis/rapid-diagnostic-tests/selection-and-procurement
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WHO already recommends commercially available LDH-based tests for settings with 5% or more hrp2/3
deletions causing false-negative HRP2 RDTs

HBPAELEENAE hrp2/3 BEEMRKESIAR 5% sl L, SEHRP2 (RIEIZHETUHINRAMABEX, fERAHERIREAIET
LDHAEIR2IL.

The table below summarizes the alternative testing options for areas were 25% of P. falciparum cases are missed by

HRP2-RDTs due to pfhrp2/3 deletions.

. e pan-LDH-only RDTs \‘f/@ World Health
Detect P. falciparum o ™7 Organization
e combination of HRP2 and pf-LDH? D

/ﬁ‘ Health Topics v Countries v

Combination of pf-LDH, HRP2 and pan-LDH?
Combination of pf-LDH, HRP2 and pv-LDH?

Combination of pf-LDH, pv-LDH List of currently eligible products
Combination of pf-LDH and pan-LDH

Detect and discriminate Pf
from Pv or non-Pf
infections

Global Malaria Programme

WHO-prequalified

a pf-LDH and HRP2 may be on the same test line or separate test lines There are currently no WHO -prequalified products meeting requirements.

Non WHO-prequalified tests meeting critical criteria @

Selecting and procuring malaria RDTs

\5'& Pe— Asp | Product name Product code Manufacturer name
V) \ \ 1
J@[$¢*E/7KMJ§;$|\;& #tlit%'l / | b | | . Biocredit Malaria AG Pf (pLDH) C14RHG25, C14RHH25 Rapigen Inc.
PS: WWW)W O.INteams/glo t/ad,_ma arl_a; id Biocredit Malaria AG Pf (pLDH/HRP2) | C13RHG25, C13RHH25 Rapigen Inc.
rogramme/case-management/alagnosis/rapia-
p. 9 . . 9 9 P Biocredit Malaria AG Pf/Pv )
diagnostic-tests/selection-and-procurement (PLDH/PLDH) C61RHG25, C6TRHH25 Rapigen Inc.

@ Valid ISO 13485:2003, submission of application for WHO prequalification, and acceptable diagnostic performance
against both HRP2 expressing and HRP2 non-expressing at 200p/pL (pfhrp2/3 single or double deletions) based on the
most recent WHO laboratory assessment, performed at the United States Centers for Disease Control and Prevention.


https://www.who.int/teams/global-malaria-programme/case-management/diagnosis/rapid-diagnostic-tests/selection-and-procurement
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LDH-based RDTs have lower analytical sensitivity compared to HRP2-based tests,
resulting in a clinical trade off

EFLDHAMSIHFIE ST REERTETHRP2AMGN, ST IGARRAFHIEGES

Risk of false negatives Risk of false negatives
due to hrp2/3 deletions due to lower sensitivity
HRP2/3 EERKXSEURAIERIXIFE EREBERESEURBMHEAIXEG

Using an HRP2- Using a PfLDH or

based RDT PanLDH-based RDT
EREFHRP28Y {EFRETFPLDHEL,
RIG PanLDHRE

PATH
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Development of new malaria RDTs &

Status quo HlL

HRP2

EF HRP2 F&RRIMEN

ADVANTAGES#

Abundant biomarker for P.
falciparum

TIHERRRFEEYIRS

Sensitive detection of P.
falciparum when expressed

RIXRT AT SEHIRS PAY R B

CHALLENGES#4t

False negative test results in
patients with pfhrp2/3 deletions
pfHRP2/3

BRRREERIENRBIEER

Near term solutions fZEE A2

HRP2 + pLDH

HRP2+ JE[R 7| B AR =S

Combination of HRP2 with pLDH allows
detection of deletion mutants, and other
Plasmodium species and is essential to the
parasite

HRP2 5 pLDH BX& M, SJSCIIXdpfHRP2/3
TRICSETHR, EAERBRAMEAGN, BIHE
JRBRAVIRAIZEXREE

Risk of false negative results if PfLDH
sensitivity not improved
EPLDHIENREVERBRIRTT, MFERA
MEEEERIXIES

1
=
N\

=

ER R A&

Longer term solutions <R ZE

New antigens

#hin/R

Longer term solutions include new malaria protein
antigens with key features: KHIfER S ZEFEEEGLUT
%ﬁﬁ?ftﬁ'hﬁmr EEETR:

High abundance in blood ZEIIRF S EEE

«  Stability F2EH
« Resistance to mutation} 138214
« Clinically and epidemiologically-relevant expression

profile BRI TRFE B XAIRIAIE

Requires new antibodies and robust validation of the
markers across multiple clinical settings

W%EHZETE””}MZIS FHEZMIRRIAD = PXXLAREA)
HTE] SE5RIE,



Near term solutions: RDT form and pipeline

PR RERZEENRIEA SR ES

Status quo
E1E7N

) )
I  control | I | control N
s HRP2 | mm  HRP2 |
PfLDH |
PVLDH| »

O O O
O O O
—/ \—/ \—/

* HRP2-only tests are the majority
of the market

* PfLDH has lower sensitivity
* PVLDH has lower sensitivity

Current improved

SR SUHAYNLF

) )

I control @ control

s HRP2

s | PfLDH | s | PfLDH
mmm | PVLDH

e/ e/

» Addresses hrp2/3 deletion risk
* Improved PfLDH sensitivity
* Improved PvLDH sensitivity

» Without HRP2, there is less
sensitivity even with improved
PfLDH

Next-generation
AR

) )
I control | W | control
HRP2 HRP2
Wz + Wz -+
PfLDH PfLDH
s | PVLDH
e/ e/

» Addresses hrp2/3 deletion risk
 Improved PfLDH sensitivity
 Improved PvLDH sensitivity

 Higher usability with only one
Pf-line

Multiple manufacturers and products
available and WHO Prequalified
BEZREFBRSHTRAUARRE, HiX
L mmihiEid ¥ WHO PQ,

Over 15 products in multiple
stages of development
HBId 15 K= mbTAREAER,

ERPD approved RDTs available
B2 ERPD (iZWrFExEa/vE) #tER
RIS,

PATH
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New RDTs address need for more sensitive tests and detection of

P.fwith hrp2/3 deletions Y
H hrp2/3 EE

R,

— B Aa6+A L
—&E=Re v
Pf antigen standard (NIBSC code: 16/376)

EHERRMEIRESR (NIBSC code: 16/376)

Quansys* More sensitive
Based on measured Current PQ pLDH Next-gen
dilution: pg/mL RDTs del:%c'lt'?n RDTs
o HRP2+
HRP2 | PfLDH | HRP2 | PfLDH | HRP2 | PfLDH PfLDH
200 20454 | 45433
100 10550 | 26060
50 4637 11223
30 2866 6165
20 1304 2990
15 981 2931
10 700 1871
8 510 1350
S 351 873
3 183 502
1.5 108 239

WHO International Standard for Pf antigen (NIBSC code:16/376). Reconstituted material is
further diluted into pooled negative whole blood. NIBSC WHOEH‘E/FE}"‘ R E ik En
(NIBSC code:16/376) , EB/aHIR%H iz EalF L MF,

Highlighted cells show where the majority of replicates tested were positive by test line. 52T

IEETHIEAZHEL I WFA RN EFHATX L,

* Antigen quantification conducted at PATH using the Quansys Q-plex:#1/EE.
A Quansys Q-plex AT .

https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/

EESHTHIPATHR

HIEIRER

IR AR P S
RERSEATE

Cultured P. falciparum 3BD5 (hrp2-/3-)
YMEFERITEIEFERR 3BD5 #k (hrp2 / 3EEERK)

—alEEE

Quansys* More sensitive Next-
y Current PQ pLDH
measured - gen
pg/mL RDTs detection RDTs
Parasites/ RDTs
ML
HRP2+
HRP2| PfLDH [HRP2 (PfLDH| HRP2 |PfLDH PfLDH
4500 4 24934
2250 4 12639
1125 3 5718
563 2 2753
338 2 1783
225 1 1129
113 2 604
56 1 301
International Pf standard detection limits: ( ) ( )
Bﬁpﬁﬁlﬁﬁﬁﬁiﬂﬂﬁﬁ N | control | —
» Higher sensitivity tests can detect < 5 IU/mL s | HRP2
SREERNETEE (RE) <5 IUMLESEMERES. | m PfLDH
» Target 1 ng/mL PfLDH or lower
BfrEURES 1 ng/mL SEMER R I IR SR
(PfLDH) SEE(E O O
@) O
\_____J

control

HRP2
oL

PfLDH


https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
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https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
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Clinical performance depends on limit of detection and the
distribution of antigen Ils/RIEEEEVA THENIFEFIHUR S 6

LODs can be compared to clinical antigen distributions {&RAISGKRNES HiHITELES.

NIBSC PfA RDTs with improved PfLDH sensitivity may detect more febrile and asymptomatic cases
FIAg PfLDH REIEIRFARYIRIGI T EtE i S A mBIFITTREIR TS,
More Distributions adapted from Ref. 2
Q c tPQ sensitive Next-
| e | cumemea | *hiog” | e Detocted=>
on pa/mL RDTs RDTs
dilution:
1U/mL
HRP2 | PLDH | HRP2 | PLDH | HRP2 | PLDH | o2
200 20454 | 45433 1 100 10,000 1,000,000 100,000,000
[ e | HRP2 concentration (pg/mL)
30 2866 6165
20 1304 2950 . N
e = B Febrile s
10 700 1871
o . Asymptomatic FEiksstl
3 183 502
1i5 108 239
0.75 50 107

100 10,000 1,000,000

PfLDH concentration (pg/mL)

Correlation of analytical sensitivity to clinical performance#r REUE SiimPRIEEERIHE M

1. Analytical Sensitivity Analysis and Clinical Impact Modeling of Rapigen Rapid Diagnostic Tests for Malaria https://doi.org/10.4269/ajtmh.24-0003

- Rapigen JERRICIIDHT REE DTS IRARSMEREE

2. Performance and usability evaluation of three LDH-based malaria rapid diagnostic tests in Kédougou, Senegal https://doi.org/10.1101/2024.12.12.24318945
EERNRAM X RN =FE T LDHAER RISIXF NI RE S 2 RS

3. Performance of a novel P. falciparum rapid diagnostic test in areas of widespread hrp2/3 gene deletion https://doi.org/10.1093/cid/ciaf212

M RRRAIE hrp2/3 B S HRAHER A REET PATH
DOAO@/IZ0



https://doi.org/10.4269/ajtmh.24-0003
https://doi.org/10.4269/ajtmh.24-0003
https://doi.org/10.4269/ajtmh.24-0003
https://doi.org/10.1101/2024.12.12.24318945
https://doi.org/10.1093/cid/ciaf212

Feasibility of detecting P. falciparum infections with hrp2/3 deletions using next-
generation RDTs  fEREFI— IR hrp2/3TRKRIP TR RAY BT 1714

All study participants* FiERES5%

eon Sensitivity ReiE Sensitivity REE
RDT {RiEiZHmIEN (PCR) (RR&EsERET) (microscopy +ve and PCR +ve)
s | control SIS TPRIE ERR AT R A IPAE
HRP2 Conventional [HRP2] (Abbott) 55.9% 68.5%
o + {E5:8Y (95% Cl: 51.7-60.1) (95% Cl: 63.9-72.8)
PfLDH Combo Line [HRP2+LDH] (Abbott) 77.4% 94.8%
EXETNZe (95% Cl: 73.7-80.8) (95% Cl: 92.3-96.7)
Study participants with confirmed hrp2 + hrp3 dual deletions (n=146)
ZHIAMFTE hrp2 5 hrp3 WEEREMARSSE (HFHE = 146)
O RDTRIEIZHTHE T Sensitivity Sensitivity
(PCR) (microscopy +ve and PCR +ve)
O Conventional [HRP2] (Abbott) 15.8 26.1%
(95% CI:10.3-22.7) (95% Cl: 17.3-36.6)
Combo Line [HRP2+LDH] (Abbott) 54.1% 89.8%
(95% Cl: 45.7-62.4) (95% Cl: 81.5-95.2)

*489 Pf positive by microscopy and 549 by PCR. Z#&Eie ls2riiF4A9E 489 #, PCRISTIFEZIAIAIE 549 Hl,

Performance of the conventional RDT vs Combo line RDT for P. falciparum across two clinics in Oromia and EAAO:I;I!'!
Bahir Dar. Manfredo et al., Golassa L. Clin Infect Dis. 2025: 10.1093/cid/ciaf212 -



https://doi.org/10.1093/cid/ciaf212
https://doi.org/10.1093/cid/ciaf212
https://doi.org/10.1093/cid/ciaf212

Estimating performance based on antigen concentration for P. vivax

ETEHERBRPVINEREGERNERE

NIBSC Pv antigen standard
NIBSC Pv {i[EiRfE

s Rapigen oty pa comp.
Q-Plex
Units measured
pg/mL
IU/mL PvLDH Positive/total replicate tests
4,000 >ULQ
400 99,553
200 45,480
100 23,196
50 13,506
25 4,122
15 2,534
10 1,807
5 927
25 484
1 191

NIBSC WHO International Standard for Pv antigen (NIBSC code: 19/116). Reconstituted material is further diluted into
pooled negative whole blood. Highlighted cells show where the majority of replicates tested were positive. NIBSC WHOI|&]
BERR (Pv) FFREMNER (19/116) . SRENYMESH—LHEIIRABELIGT. SRETIRTERARESH
BN EEERIER.

Number of samples

HAE

Modeling of improved RDT: improved limit of detection
impact depends on distribution

PUHBIRDTIER: fENFRIEARIRIMENRFRIES 16

= Clinical
Asymptomatic

— — Rapigen
—— WHO PQ comparator

10 100 1000 10000 100000 1000000

pvLDH concentration (pg/mL)

PvLDH distribution example shown above: iR APVLDHS a7 :
« 349 samples: ultrasensitive
« Asymptomatic, Eastern Myanmar (Landier et al. 2018)
* 114 samples: febrile patients, microscopy Pv-positive
« FIND, Discovery Life Sciences PATH
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Next-Gen formats FFi—tirtg =

Near term solutions of Next-Gen RDTs for P. falciparum need to include detection

of BOTH HRP2 and PfLDH. New tests need to have higher sensitivity for HRP2 + T

pLDH. EBHERBIHF—RISANERFRS ZERIIEEXIHRP2FIPLDHAY

10, FFRAEAAIER L DHEEERAREIE. m PILDH Y 'prpy || PVLPH | PanLDH m
Test 15 Description #&i& Test lines* &M%

Pf Onl Separated HRP2 and higher sensitivity PfLDH line
Y  oEsmHRP2AGLE SESRSUEAIPLOH L, OO0

Combined HRP2 and higher sensitivity PfLDH in single test line
PRSI T AHRP2 SEE R BEIPLDHIGTIRE, O O

¢

Pf/P Separated HRP2 and higher sensitivity PfLDH line with higher sensitivity PvLDH line. Multi-line test has poorer
\ usabilty SESIHRP2IGNL, ERREEIPLOHIGNL, LnER=sEwPLoHes. seen ags | O O
RIZ AR E.

Combined HRP2 and higher sensitivity PfLDH in single test line with higher sensitivity PvLDH line. I

RS IR A HRP2 S S REUEPLDHIVIRITISE, FAES B2 EEPVLDHI LS, O O

Pf/P N Separated HRP2 and higher sensitivity PanLDH line. Option to also include a PfLDH line,

d though with poorer usability S ERIHRP2IGNZS TS RBERIPanLDHIGNIZ, RSk
IR —RPILDHIGNZ, BE=SEZ AN TRE.

Combined HRP2 and higher sensitivity PfLDH in single test line with higher sensitivity PanLDH line. Differentiate

Pf with deletions from PanLDH. 7EERZ G NZEPEESHRP25S & 5 REERPLDHICNINEE, ENESESRERN
PanLDHt& Mz, BidPanLDHIENIX 5FE (BRH) BREATEMERSR.

or Pan

Combined HRP2 and higher sensitivity PanLDH in single test line. All malaria detection
ERFRNEPESGHRP2ESE S REEPanLDHIGNITIRE, (FISEN) FrEfERaELaIai,

‘ Preferred format for market for usability *Specific line order based on manufacturer R&D BAAOI’!"!
TG LS AT = BF LB RAIHFER N7 B



SummaryfiE

« There is an immediate and growing need for diagnostic tests that detect P.falciparum infections REGARDLESS of
whether they express the HRP2 and HRP3 proteins (hrp2/3 gene deletions) X FBEBASPIESIRIX HRP2F] HRP3
(BDEBTFE hrp2/3 EEEE) B0, HAlRHERRITSIaNSE, FEaEBRERIER,

« Solution: Next-Gen mRDTs - malaria RDTs that do not rely only on HRP2 to detect P.falciparum infections.
R R Fr—UEERREF— SRR RIKEHRP 221G PR,

« HRP2 is still an important target antigen since most P.falciparum infections still express HRP2.
HRP2{DE—MEBEAEENIR, EHAKRSHPIRERISRIAHRP2,

 HRP2 assays tend to have better analytical sensitivity and HRP2’s relative abundance enhances clinical

sensitivity. HRP2/GN,ZBEEEEMEISITRBE, BEENRSHNFERAIGARREE.
« Some manufacturers are already developing Next-Gen mRDTs. S804 2 & FH A FT—ERRXF],

» As Next-Gen mRDTs become more available, it is likely that they will have a market advantage over malaria
RDTs that ONLY use HRP2 to detect P.falciparum infections. & —CERRGIRFINENEATE, BEK
FHRIKSEHRP2IGUIPIRERAMESILF, RIERIREEEHIANE.

» In the short term, for Pf detection, the easiest marker to include to mitigate hrp2/3 deletion risk is Pf-LDH.

FEEAA, EPfRNlleR, EEREEhrp2/3ERRIHRIVENXE, &INAENHIRIREYIZPT-LDH,

PATH

POAOS/I20



Key considerations for mRDT product
developmentiand clinical'study design

= RS T G

2=l

s ERE

RIZITHY

PATH
DOAOS/I20



Developing high quality tests that meet performance targets
FaRrArEtaeatra = RE RN

» Use high quality reagents to maximize sensitivity
EHERESXTIMRARERSREE
- Antibodies which have high on-target sensitivity and high specificity. BB =48
[ REEFEIF R ERITUA
« High quality antigen reagents&REHRIAF
 Improve usability with combined target Pf line EBi3HSBPELIFEIRASZ A
« HRP2 and PfLDH detection combined into a single test line
EHRP25PLDHAVIGE S 2 —5 i+
- Test isolated HRP2 and PfLDH antigen #&ill9 & HAEYHRP2FIPfLDHIRR
» Combined should meet or exceed sensitivity to HRP2 and PfLDH as
compared to the individual lines A&EBAYRAFINT HRP2F] PLDHIYREIE
RLAZEskEEE F R NEN —EHHREE.
- Use International Standards to understand limit of detection {FFRERRE T fEHENIER
« WHO International Standard for Pf antigens (NIBSC code: 16/376) »ZMER i B E frin SR
« WHO International Standard for Pv antigens (NIBSC code:19/116) [BlHERRFURERFRRESR
« Traceability for antigen reagents: WHO encourages quality control specimens traceable to a validated reference material $1/54&1
IFURTHBIRME . WHOSRNE R TR E LI R R E B
+ Antigen quantification method ¥JREEHiA
« Include single/double hrp2 and hrp3 deletions 5 HRP2 1 HRP3 BYE /R EHREIS)
« Confirm reactivity to PfLDH in the absence of HRP2 (and HRP3) iIF{EF; HRP2 (K HRP3) 7ZERT, X7 PILDHAYHENI M1t

 Understand test reactivity to HRP3 BEAfHE 5 A% HRP3 B s A t4: PATH

DOAO@/I20




Current tests, recommended for use in regions with |hrp2/3 deletions, can detect pLDH with

higher senS|t|V|t

E%Tﬁ&rr HRP2/3 HERE X ERRNIEF, sl BeReERN pLDH

Rapigen Biocredit Pf and Pf/Pv RDTs have met Antigen Concentration at Which Test has 90% Probability of
critical criteria by WHO for use in regions with Positivity

elevated hrp2/3 deletions.

Rapigen Biocredit FRhEAIPT Pf/PviRIERIZ T, e EODIApE/DE)
%Eg;;}/\jg_!tos-l&j-m HRP2/3 Elﬁkg&i&[{ﬁ Median 95% Credible Median 95% Credible

Estimate Interval Estimate Interval

« Benchmarking indicates higher analytical Rapigen Pf 525 (407-661) 1318 (1.175-1,479)
sensitivity against PQ'd comparators (PLDH/HRPII)

EEMHZRE, HRRFIUALERIRERR, 1%
AP T R, e oo _ _ | e

+ Include PfLDH detection &&PLDHIG, | P-PH/PHPH)

WHO PQ comparator 1,072 (955-1,202) 5,754 (5,012-6,607)
Benchmarking and impact modeling of analytical performance: HRP2/PfLDH RDT
“Analytical Sensitivity Analysis and Clinical Impact Modeling of
Rapigen Rapid Diagnostic Tests for Malaria” 51T 4aeiIE ESS
l3E1R: RapigenfEXE RIGIHFRIREE DT Slm RS mEE WHO PQ comparator 891 (741-1,047) - -
https://doi.org/10.4269/ajtmh.24-0003 HRP2/PVLDH RDT

HRP2 = histadine-rich protein 2; LDH = lactate dehydrogenase; Pf = Plasmodium falciparum,
pLDH = Plasmodium lactate dehydrogenase; PQ = prequalified; Pv = Plasmodium vivax.


https://doi.org/10.4269/ajtmh.24-0003
https://doi.org/10.4269/ajtmh.24-0003
https://doi.org/10.4269/ajtmh.24-0003

Analytical performance targets for next-generation tests Fr—{Cte M9 IEEEE TR

Understand detection limits of current higher sensitivity tests to set standard for performance:

BRF = RIS REEENAFIRENR, LOURERERE:

*%*
NIBSC PfAg 16/376 3BD5 culture** (hrp2-/hrp3-)
More
ves More
Quansys* | Current sensitive  Next Quansys* sensitive Next-
measured | PQRDTs PLDH -gen measured Current PLDH gen
Based detectio RDT PQ RDTs . RDTs
- pg/mL n s pg/mL detection
dilution: Paral RDTs
U/mL RDTs uL
HRP2 HRP2+
HRP2 |PfLDH | HRP2 | PfLDH | HRP2 | PfLDH Pﬂ_m: HRP2|PfLDH | HRP2 | PfLDH | HRP2 | PfLDH | pa i
200 | 20454 |45433 4500 | 4 | 24934
100 10550 (26060 2250 4 12639
50 4637 (11223 1125 3 5718
30 2866 | 6165 563 2 2753
20 1304 | 2990 338 2 1783
15 981 | 2931 - : P
10 700 | 1871 5 9
8 510 | 1350 113 2 604
5 351 873 56 1 301
3 183 | 502
1.5 108 | 239

Majority replicates detected by test line
ZHESHEATBIIINZAGH

'm

RP2+PfLDH

*Quantification at PATH conducted using Quansys
Qplex PATH 3XF3 Quansys Qplex (FASES) #
TEEDT
https://www.quansysbio.com/products-and-
services/multiplex-assays/human-malaria-5-plex/
**3BD5 strain donated to PATH by NIAID
**3BD5 FEIFKEINIAIDIENEZ5PATH

Higher sensitivity tests can detect < 5 IU/mL of International Standard Pf antigen 16/376 and Pv antigen 19/116
B REERNSATEEET 5 UmLBPHRRERMT R 16/376 RPv f/REFRtFRERR 19/116,
Higher sensitivity tests can detect approximately 1 ng/mL PfLDH or lower
= REERAHHTRLL 1 ng/mL SERRERIPLDH,

Higher sensitivity tests can detect approximately 1 ng/mL PvLDH or lower

= REEE NS TREL 1 ng/mLEE{RRERPVLDH,

PATH
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https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/

Reagents and Resources I IF1E R

e Antibodies for malaria antigen targets JE&EIUREEREIFLIR

e Recombinant antigens EBE2B}1/R

e |International standards [EfRinE

e Culture strains and clinical specimens 1EZFREkSIGARIRA

o PATH is planning to establish a biorepository of specimens (mid-2026).
PATHIHHIF 2026 S — MRAEVIERE,

e Evaluation Panels 4B E

o PATH is working to provide benchmarking panels accessible to manufacturers (early 2026)

PATH IEECD T A4 EiREBREIEENNAS (2026 F4])
e Independent Evaluation JHR371F(h

o Analytical benchmarking: PATH can conduct testing using panels developed from the reagent resources

(cost-recovery fee) DHTEENIL: PATHAIERETAFIEFEF RN ESTFRGN (WERARIZ)

o In addition to BEI-sourced single and double-deletion Pf strains, PATH cultures Pf strain 3BD5 (hrp2-/3-) and
P. knowlesi for benchmarking*. BT 3H BE| (£YIEEHEHARAT) HNPERIMNERRKLERIS, PATH
kg 7 AT EENDARMERR 3BD5S Efk (hrp2/hrp3 EERRK) FEKERR.

PATH
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Antibodies ¥/~

Antibody Supplier name

Location

Antibodies to malaria proteins offered

Website

M ERIES Hhx

Dongguan, China and MA, USA

RIAERERNIE

Rk

Fapon R A E TR HRP2, PfLDH, PvLDH, PanLDH https://en.faponbiotech.com/
Vista WA state, USA ZEE LT HRP2, PfLDH, PvLDH, PanLDH, PoLDH https://vistalaboratoryservices.com/
Arista PA state, USA EEEYxBIM HRP2, PfLDH, PvLDH, PanLDH https://www fortislife.com/arista-biologicals/

Bio Matrix Research Inc.

Japan B&

HRP2, PfLDH, PvLDH, PanLDH

http://www.biomatrix.co.jp/en/product.html

NBI

Pinetown, South Africa B53EREE

HRP2, aldolase

https://nbisa.org.za/

Many suppliers have additional antibodies in development or available — ask about new part numbers available

RN EIT B EZLU TR BB eI —— BT IR 2 FE ™ da 9w S

Reactivity Towards LDH from:

FTXILATFRIFELDHAY R 1

Target Line . _ _ P. ovale LDH _
A4 P. falciparum P. vivax P. malariae (curtisi & P. Knowlesi Human
*‘_‘LI)J% LDH LDH LDH wallikeri) LDH LDH
P. falciparum
LDH (o] X 1 2 1 X
P. vivax LDH X (o] 2 1 2 X
Pan LDH o o o (o] (o] X

29

Not acceptable - should not react with high concentration

non-target AREJ#ESE A EESREIEBMIRAE RN

Target affinity — should be highly reactive #EFRF=F0] ——
NEgESRNE

Acceptable cross reactivity based on treatment decisions

BT a7 RRATATIEZ R X Rt

Acceptable but not preferred cross-reactivity based on
treatment decisionsE a7 RFRAVA#ESZBIF LRI X
= Rzt

PATH
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https://en.faponbiotech.com/
https://vistalaboratoryservices.com/
https://www.fortislife.com/arista-biologicals/
https://www.fortislife.com/arista-biologicals/
https://www.fortislife.com/arista-biologicals/
http://www.biomatrix.co.jp/en/product.html
https://nbisa.org.za/

Antigens and International Standards RSERRE

Antigen Supplier FiEAtRE Species + protein  ¥Jfh + FEHR Website &g

University of Queensland
Protein Expression Facility
uQ PEF

Pf (LDH), PvLDH, HULDH, PmLDH, PoLDH (curtisi) https://pef.facility.uq.edu.au/research-
PoLDH (wallikeri) and PKLDH coming soon. services/malaria-proteins-pef-and-path

Pf (HRP2 type B), A, C
Span Diagnostics S.A.R.L PfLDH, PvLDH, PmLDH, PoLDH (w), PoLDH (c), https://span-diagnostics.com/products/antigens/
PkLDH, aldolase

CTK Biotech Pf (LDH), PvLDH, HRP2, aldolase https://ctkbiotech.com/
MyBioSource PfLDH, PvLDH, HRP2 https://www.mybiosource.com/
Fapon Biotech pLDH and Pf HRP2 https://en.faponbiotech.com/

Many suppliers have additional antigens in development or available — ask about new part numbers available

IFE RN BT B EZLU TR EREL AT R AR —— BT &R A FE in S

Supplier LR Part Number RS Description id Website ik

National Institute for . .
Biological Standard g Plasmodium falciparum https://nibsc.org/products/brm product catalo
lological standards an 16/376 antigens (1st International | que/detail_page.aspx?catid=16%21376

Control (NIBSC)
SRR SR Standard) 16/376

National Institute for https://nibsc.org/products/brm product catalo
Biological Standards and 19/116 1st WHO Plasmodium que/detail page.aspx?Catld=19/116

Control (NIBSC) vivax antigen (LDH) 19/116

PATH
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https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://pef.facility.uq.edu.au/research-services/malaria-proteins-pef-and-path
https://span-diagnostics.com/products/antigens/
https://span-diagnostics.com/products/antigens/
https://span-diagnostics.com/products/antigens/
https://ctkbiotech.com/
https://www.mybiosource.com/
https://en.faponbiotech.com/
https://nibsc.org/products/brm_product_catalogue/detail_page.aspx?catid=16%2f376
https://nibsc.org/products/brm_product_catalogue/detail_page.aspx?catid=16%2f376
https://nibsc.org/products/brm_product_catalogue/detail_page.aspx?CatId=19/116
https://nibsc.org/products/brm_product_catalogue/detail_page.aspx?CatId=19/116

MR

Culture strains and clinical specimens ZF&FEkkS|

Culture Parasite =ZFAERH Source & Part number &
ITG, P. falciparum BEI Resources MRA-326
3D7, P. falciparum BEI Resources MRA-102
W2, P. falciparum BEI Resources MRA-157
Dd2 (hrp2-/hrp3+) P. falciparum BEI Resources MRA-150
HB3 (hrp2+/hrp3-) P. falciparum BEI Resources MRA-155
LA476-1 (hrp2-/hrp3-) P. falciparum BEI Resources MRA-1332

Other strains available EftEn] kBN E %
BEI Resources :BE| i&EEFE

https://www.beiresources.org/Home.aspx

Sample typestEARSSHEY SourcekjE notesi5iBe
Pf- and Pv-positive clinical samples (febrile). | Discovery Life Sciences:ifZE4apRlIF /] May require additional confirmation by PCR.
PFOPVEREIGRARER (&FuEH) https://dls.com/biospecimens/ O REEEEITPCRIFITHIMAIA.,

Pf- and Pv-positive clinical samples PATH Biorepository, in collaboration with clinical Planning for availability in 2026

PR ySera partners b . 3
PHRIPVIEFEIGARHA PATH EEMIREATE (SSIBERAEDKREME) T 2020 LI

PATH
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https://dls.com/biospecimens/
https://www.beiresources.org/Home.aspx

High-quality clinical But, clinical research can be time and
performance evidence is critical resource intensiveBE, [ERAREEES
for market accessg & R A E TS

BEUEIENXY rjiﬁ/ﬁ)\:l:%E_y

Cost
gec:‘rrﬁmtrll e i 3 «
=\ Eﬁﬁ &Y N
RSN IOE e ‘ ’

e Effici Qualit
 Inform product performance claims A=A ERem ARt g;;(ncy ﬁué Y
— UAS
i
« Required for regulatory submissions e ERR =Rl 1 Site selection and partner
 Demonstrate value to buyer[E3R g5 UEBHF=RiNE Eﬁgﬁ%m},ﬁuﬁ ‘ ‘ ?;a%?ggg
« Inform product marketing and positioning AF- R g HS
Study design/ planning
IELLEI:IE{/\/% iRl 1' Data analysis
~.L RS
Study approvals Data cleaning
HigTE " SiRME
Study implementation, PATH
data entry DOAOSII20
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Clinical strategy planning is essential
ImARRISRIGI ZEREE

WHO PQ has clear guidelines for malaria RDT verification and validation data: the TSS-3 Malaria Rapid Diagnostic
Tests, Second Edition, (issued in October 2025).
WHO PQRHERRIINFINIGIEF AL R IAtEER. fEFaIEItERE (5 2hik, 2025 5 10 &™) .

For clinical sensitivity: IIEFRRSIE:
+ Atleast 400 confirmed P. falciparum-positive specimens from a symptomatic population
Z/D 400 R BEBERARRIPTHHEISIRA.

+ Atleast 100 confirmed P. vivax-positive specimens from a symptomatic population.

Z/D 100 {3REBERARRIPVIEESIRE,

*  For products with “pan-specific” claims: performance determined for each species for which specimens are
available (at minimum P. falciparum and P. vivax).
FNEMRAS 2R i m: [EEEIREUGARESFERRYFUER RS (ZOEEPHRIPY)
*  Products detecting Pf by pLDH antigen: prospective sampling of 30 specimens with hrp2/hrp3 gene deletions,
with at least 20 being double deletions of both hrp2 and hrp3.
%ﬁ%ﬁ;@iﬁmﬂﬂﬂg?ﬂ: RRIEEIERE 30 (B&hrp2/hrp3BEFRKAIIESF, BEPED 20 {379 hrp2 #l hrp3
Vo

For clinical specificity:IGFRiS S IE
+ Atleast 1000 Plasmodium negative specimens from a symptomatic population.

Z/D 1000 s REBERABHIYER RIBIERA,

Clinical studies can also be an opportunity to embed other elements of regulatory data collection that require
specimens be collected in intended use settings or require access to intended users (e.g., specimen
equivalence, qualification of usability). IGFRIFFRBRAILAREA—1NEN, PN BEHIEWWERPEIEE — jXLtE
KREZEAMERGSETRERS, AEEEMIBRERE (BN, FFSFQHERIE. ATAMRIA) .

33 PATH Diagnostics

Malaria rapid diagnostic
tests, second edition

TSS-3

Technical specifications series for submission to WHO
prequalification — diagnostic assessment

) World Health
/¢ Organization

e

"4(((\

PATH
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https://iris.who.int/server/api/core/bitstreams/e996a38a-1407-4e4f-ac3b-5145b824e23e/content

Key IVD clinical research resources
RERIRIMZE ‘

TGS-3 INTERNATIONAL ISO
STANDARD 20916

ISO 20916

WHO PREQUALIFICATION TEAM: g @)} World Health
DIAGNOSTICS : Organization

Technical Guidance Series (TGS)

for WHO Prequalification — Diagnostic Assessment

Principles of

TGS-3

performance studies

PATH Diagnostics

specifies the key principles
for conducting and reporting
performance studies for IVDs
that are seeking WHO
Prequalification.

TGS-3 #IE 7 AFRKWHO
PQEYASMZIFIFT RN
SRS FRIRIRIRN.

In vitro diagnostic medical devices —
Clinical performance studies using
specimens from human subjects —

Good study practice

Dispositifs médicaux de diagnostic in vitro — Etudes des

performances cliniques utilisant des préléevements de sujets humains

— Bonnes pratiques d'étude

Defines good study
practice for the planning,
design, conduct, recording
and reporting of clinical
performance studies
carried out to assess the
clinical performance and
safety of IVDs for
regulatory purposes

ISO 20916 BN T HILEER
mARIGKREREHAR (8
EIE AN S RYIE R
HeeSZett) i, 1%
RAEAK. &it. sChe. ic
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https://www.iso.org/standard/69455.html
https://iris.who.int/bitstream/handle/10665/258985/WHO-EMP-RHT-PQT-TGS3-2017.03-eng.pdf?sequence=1

Resources from PATH to support malaria RDT clinical study design and implementation
PATHIB B S IHER IR IGIAF BRI IR T S LRI R IR

L rotocols.io
Available from®] 1% RJuESREN: @ P

Protocol Template: Clinical Performance and Usability Evaluation of Malaria Rapid

dx.doi.org/10.17504/protocols.io.261gekpxdg47/v1 Diagnostic Tests (RDTs)
Title page
Incl Udesg?ﬁ: Protocol title: Clinical performance and usability evaluation of the

[name(s) of investigational product(s)] malaria rapid diagnostic test[s]

Protocol short title

«  Template protocol for a clinical performance and usability evaluation
of one or more malaria rapid diagnostic tests (RDTs). —ffaiZ e
R FIRYIaARIERE S o] BTN 15 R=ARIR. —

» Assistance in developing a comprehensive clinical study protocol and
in considering key assumptions and elements of study design, N

planning, and execution.tBhFEEEMVIRKAR AR, HihBIEEH e

Protocol number

Date of protocol version

Principal Investigator

N ~ S —_— ~ e [Institution name], [:
FiRit. MHNSHITIREFRIXRBRIZRZOER. =
o A d d i t i o n a I s u p po rtive res o u rces H { m Eg i ; %II'E ﬁ ﬂg‘ Z(-;’rgg::cllle,;e;;a;l; ::grsei,o;)nesn ;nalzgg szlgzsilozizfopment and study implementation, using best practices

° Template Case Report Forms (CRFS) %15”*&%:%1;%1;& Sumary ofchnges from previou vsions - _
; , . NG DA
- Site selection checklist FFFTHMéES

- Job aides T{Ei#EITHE
« Assay resources EIHEFEEIR
*  Quality control procedures [REEFIER

Template is not intended to replace regulatory guidance or formal clinical development planning. Protocols intended to generate data for

regulatory submissions must be devgloped within a comprehensive clinical plan that is aligned with applicable regulatory requirements.
PRI ELE L BT LTI RALY . I T LR B R AEHITR 5, LR SIEEM & KA EENGAR LT EIHE PATH
HRFIE,
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https://dx.doi.org/10.17504/protocols.io.261gekpxdg47/v1

Site selection and partner
identification

R APIOTmE S SR HIRE

Key considerations XiEEEXAR
« Atleast 2 regions ZE/D2/MEX

« Burden and prevalence e 5 EHRE
o By species &4 (Xl5D/5528)
o pfhrp2/3 deletions pfhrp2/3E X TRk

«  Site capacity, including: FZSIEES, BFE:

o Prior experience with IVD and malaria
RDT evaluations
TRINZ N R R TN HYBR 2 3G

o Laboratory capacity for reference testing
FF&EalaIsciaz=ae

o Experience with Good Clinical Practice
compliance and regulatory studies

BERIFIRRSEER SRR ERREXER

« National and ethics and regulatory review
requirements and timelines

ExREEICEShEREEKKATEZHE
« Budget fiE
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https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2024
https://www.who.int/teams/global-malaria-programme/reports/world-malaria-report-2024
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(25)00038-8/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(25)00038-8/fulltext

Study design considerations
HRIITZ SRR

Specimen types for RDT performance JEIZEHE M IESEI TN AHE A 3B

*  Principal sample type is capillary whole blood, secondary is venous.
FESRFENEMMNESRI, IREMFASLEL9FAIKIN.

* Venous blood is collected to establish the reference result.

REFHKIMATRESEER.

Testing workflow iRz

*  Order of procedures. The study should not interfere with routine care (standard of
care test first). $#{EIRRE: HRAETINEN ST (BNTHITIRESTTIEN)

*  Number of tests on capillary. This should be reasonable, feasible within normal
limits, and appropriately justified to minimize discomfort and withdrawals.

TAMEMSAREL: EIREN SR, EEFEEANT, BFRHASHKIELUR
RIRERDZAERERAE.

Sampling strategy JHt¥ERAS

«  Cross-sectional? SXFEt&ERTEMAEE?

»  Or enriching for a specific type of specimens? (e.g., pfhrp2/3 deleted)
BT ER B A TEEMAE? (6130, $HXdpfhrp2/3ERETRAEIFA)

Reference method &¥75%

+ Per WHO TSS-3: “The testing algorithm used to determine the reference results shall
include microscopy and PCR (for identification/differentiation of species). Justification
for the use of the testing algorithm and PCR test chosen shall be provided. t&iE
WHOTSS-3 MIzE: “HFHESELZRITI e/ 5 Bt IR S IR (PCR, FFHY
FET K7) . FHeERBZITIRFER AT PCR 172 A

37 PATH Diagnostics

Informed
consent ¥11EREI=E

Enroliment i85

Collect
demographics
IEE 2o skt

Venous blood

SRRk

Investigational +
comparator RD

IR+ XJRR AR

2

Research microscopy
AR B

PCR
REEEETUR N

Capillary
fingerprick
ARSI

Stgngiard of care test
FREZTT e

Investigational
RDT(s)ix3& A tRaI
1




e _ Resources &R
Test considerationsiGUEEFZE E——————

TRIHR EZRIENR
RDTs GREIZHal

[name of investigational product — Pf/

«  WHO International Standards can be used for quality control A —
checks at defined time points. These materials can also support S —
user training and proficiency assessment 5 ‘

WHOIBTﬁvEnn_JﬁH?T MER B AT, HSYIBAR 52
R BSUERA,

= NIBSC Pf16/376 control

i nms 7] Oy Invetd reeuts cotaines
o 0 oer,specty

Do dilutions SOP

L vepeatet |__| | _| L__| (HHMM, 26-bes)

e e A NIBSC Pf16/376 = 5afatESOP

PATH STANDARD OPERATING PROCEDURE

10114067200
Doc. Numbor Rev. ocos EftDate Page1of6
New
Proprietary & Confidentil nformation

NIBSC P. falciparum 16/376 control dilutions for Pf rapid antigen testing

. . . o . .
« Record a alids, e onmental conditions du use
r ny invalias, environ n naition rin [
t mp/h m'd't line intensit d, inf m t' bout mali
emp/numidi y ine i n ensi y and, InTor a ION about anomalies. P pactaonay | o d PURPOSE: Tis SOP sples o s o WHO Imatonl Standar o P
L] Stiaiing bied " : falciparum histidine-rich protein 2 (HRP2) and falciparum
ﬁ &-FH- o Commn (PILDH), 16/376 (NIBSC, Hertfordshire, UK), for antigen detection assays. The purpose of
= = 7. Porformad by (nitiaks) preparation of standards for antigen testing is to test WHO-prequalified or investigational
x E E 1 _IJ_ . l ~ I'ITI ISZ. 1 malaria rapid tests for detection of Plasmodium falciparum antigens HRP2 and PfLDH for quality
LS ENC R Rt b ek Lot checking of new lots and specific timepoints during the study, training, and proficiency testing.
u& (=N ,I\E R$E % { SCOPE: This SOP applies to the use of WHO International Standard for Plasmodium
falciparum antigens HRP2 and PfLDH (NIBSC, Hertfordshire, UK) for checking malaria rapid
SN NI BSC Pv 1 9/116 control b i g it g e e ey

freezing will preserve the standards at relevant concentrations to be used as needed.

RESPONSIBILITIES:
I u I o n S 1. The Project lead has the authority to establish this procedure.

2. The Scientific lead is responsible for the control of SOP documentation.

3. Laboratory staff are responsible for the implementation of this procedure and for ensuring

« Comparator tests are important to include. ZAAITERIGN+ D EE. NIBSC Pv 19/116FH&RRsEESOP s

« Cryovials suitable to hold 50-500 L volume. (minimum of 135)
TANDARD OPERATING PROCEDURE
g o G FROCEDU « Titer tubes, microcentifuge tubes, o cryotubes capable of holding volumes up to 1 mL,

10114001200
minimum of 15, for preparing primary dilutions.

B ] P— R ocor B Page 1016
o € rationale 10r seiection o e COIII arator s OU S 3 e e
Propreary & Cortsmoal o
« Refrigerator (4°C) for storing dilutions, or wet ice if refrigerator not available.
NIBSC P. vivax 19-116 control for rapid antigen testing « P-200 and P-1000 calibrated pipettors and pipette tips. Low-retention tips should be

d b d th t | E 5'& :r" PURPOSE: This SOP sppie o the use of WHO | I Standard o Pasmod o Xaniel
: This SOP aples 0 1 useof WHO Iematons Standar o Plasmodum vhax .
escribed in the protoco Z2chibi ARSI ARSI \ S S ——
S araton of slanderds for smigen testing 1 § test WHO-prequemied « Whole blood diluent: Plasmodium-negative healthy universal (O+) donor whole blood,
venous draw of K:EDTA (see preliminary procedures), minimum volume of 8.5 mL for

des
vivax lactate dehydrogenase (PLDH) for qualiy checking of new s and at specific study preparation of dilutions and additional sufficient volume to screen by microscopy and
extract for PCR confirmation of negativity.

. AL imepolt, raing and roicency totng. Croointh dluon srce ofhe landerds
. \I-l | . followed by aliquoting and freezing will preserve the standards at relevant concenirations fo be « Materials to conduct microscopy screening and PCR of donor whole blood diluent.
'e) : =|= ,\“ WAl v s neeec

REIPONSIBAITIES: 1. Specimen Handling
5 Uity bl o ‘:"“""ﬁ"ﬂ‘q": :g:‘:" N 1.1 Consider all human specimens as capable of transmitting infectious agents. Use Blood
L] urre nt Sta naara or care at Sl te 2 T8 St o peable o s SR AR vt tbome pathogen precaulions for ol samples. Personal Protective Equipment (PPE) must
* riate personnel are trained be used for handling specimens and reagents. PPE includes:
MATERIALS REQUIRED: 1.1.1  Laboratory coat or gown

NP4 N SN A* « Cryoviais sultable to hold 50-500 L volume for aliquoting. (minkmum of about 60 tubes) 112 Eye protection
=AU SRIERRYR ST FRRIEIZ I e s

15 mL vial for reezing of donor whole biood

« Refrigerator (4°C) for storing diutions, o wet ice i refrigerator not available.

. WHO Prequallfled RDT W|th a test Iine for HRP2. LR s

/L SR o
. Wt o oot e ncpaie ity e (04 oWl oo
W O P R P 2 N \ /] venous draw of K.EDTA (see preliminary procedures), minimum volume of 9.5 mL for
H H A bbbl posiorpll ool
_LI)\ l)\ vt or PCR confumation o nogatty.
<. Ml s S e sebni i PR o e e i
1. Specimen Handling

1.1 Consider all human e o transmitting infect nts. Use Blood
ist available here s P
be used for handing specimens and reagents. PPE includes:
111 Labocatory coat or gown

112 Eye protecton
143 Latex e ride gloves non-powdered prfemred

12D8pose ot ang i accordance whloca pplcable
hcanes o oudotons.
. . 2. Spacimen Rejction
38 PATH Diagnostics 21 Qualty of specimens must be evaluaed a the point of delvery.
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https://extranet.who.int/prequal/vitro-diagnostics/prequalified-vitro-diagnostics

Test considerationsi& N E2EZ=

Microscopy EBRUEEG

+ WHO TSS-3 recommends microscopy be conducted using venous blood.

WHORIAFEEERS 3 (TSS-3) ENKARRIKILH I TEHRERER.

* There is wide variability in microscopy practices globally." Because of this, even if
microscopy is routinely conducted at the study site, plan for study-specific research-
grade microscopy with defined quality.

LHCEEIAN, BHERREREFEERAER . Eit, BERRPOUENFREMER
1, BE tﬁﬁ%%)%ﬁl =¥3) HETﬁ)ﬁim&E’Jﬁﬂﬁ*&ﬂ%ﬁ%ﬁﬁﬁmxET:‘m

» Research-specific light microscopy for malaria should follow recommended best
practices and include:
ERRAREANZ EMERANEEEFNSER T, BAEaE:
o High quality stain, slides, and microscopes SRENRER. FFHFMERE
o Trained microscopists (study staff) LiTIZiIBERAR FARKR) .
o Multiple independent readers (two, and a third in the case of a discrepancy)
SEBYARAR (BEA 28, GHIERA—H, HBINE 3 FHAA

R) .

» The Obare Method Calculator (an Excel tool) can also support calculating mean
parasite density and assessing concordance.BRE/RiAITEEE (—FKk Excel TH) XA]
XEATREYTFEREEA TG,

"Dhorda M, Ba EH, Baird JK, et al. Towards harmonization of microscopy methods for malaria
clinical research studies. Malaria Journal. 2020;19(1):324. doi:10.1186/s12936-020-03352-z
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BRERATERR

Resources &

WHO methods manual for research microscopy for malaria

WHOER- R B st 53

Microscopy for the detection,
identification and quantification
of malaria parasites on stained
thick and thin blood films in
research settings

Procedure

% World Health Fovresear h on
"3 # Organization TDU EEEEE of poverty

Obare Method Calculator

‘Obare Method Calculator, Version 1.0

Brief description and instructions:

Source: WHO, 2015

Template Case Report Forms

TR SRR

3 Vorsi
CRF C7: RESEARCH MICROSCOPY RESULTS | (=550

[Diay Morth Y]

IPiniclpimID | I | ]*I I I I |

Data of CRF complation

! /
{DDMMAYYYY) I

A. Microscopy Result by Reader 1
# | QUESTION RESPONSE
—— [JYes [INo

pyolde 1 OvYes ONo

b. species.
fden ﬂeqhy eader1 | [] . Ovale

nnnnnn

|||||||||

- Species of the parasites

films (thick or thin)

Instructions  Calculator ~ Data  Report o

Source: WWARN

[ NA (Nota

mixed infection)

LYes [INo

G N N IS { ) Y S S |
(DDMMYYYY)

h. Time of result reading | LI 1L__I:1__|L__| (HH:MM, 24-hrs)

Available from PATH
alM PATH F£BY


https://iris.who.int/server/api/core/bitstreams/a81b6d04-90db-4d12-9610-32842990eea5/content
wwarn.org/tools-resources/procedures/obare-method-calculator

5= Resources &i&

il
T

Test considerations#a =
PCR RB&8tEz\ e s el

. , , and antigen testing
PCR is recommended as the reference assay (superior performance to NIBSC Pi04/176 4> FH RIS EH SRS

microscopy): minimizes classification bias due to species misdiagnosis. P EEIRSOP
ZERFPCRIFASIRIGINGA (AR TREMERR) « ZFARRK
BEJE;}EEQ“#@*EI]'I%'E?%&H’\J%%{E{%O Eﬁxln-! STANDR OPERANG PROCEDURE _

Harmonizing malaria test using WHO reference material for P.falciparum

NIBSC Pv 19/116 control
d i I u t i o n s S O P fo r m o I ec u I a r PURPOSE: Aim is to harmonize malaria Nucleic acid amplification technique (NAAT) results

generated through different methods, by using WHO intemational standards for P. faiciparum.

* Numerous PCR methods and protocols exist. Consider a site’s
capacity and established protocols for PCR in selection.

BRFESMPCRITERIANTTR, EIFH, BEBARPUFE PCR N
HEMEIEENIAR AR PCR HEXRIEHE. Moo 0 7 THEMHIRENAR | o

RESPONSIBILITIES:

1. The Project lead has the authority to establish this procedure.

2. The Scientific lead is responsible for the control of SOP documentation.

BQTI;! STANDARD OPERATING PROCEDURE 3. Laboratory stff i responsibe for the implementaton of his procedure and for ensuring that

all appropriate personnel are trained.

* Real-time, quantitative polymerase chain reaction (QPCR) for . \
quantification and SpeCiation iS preferred Over qualitative PCR given its NIBSC P. vivax 19-116 control for molecular and antigen testing :ROS::I:RQESHandIIng

i itivi ifici ihili i PURPOSE: This SOP applies o the use of WHO Interatinal Standard for Plasmocium vivax e e e e L
pO e n | a O r g rea e r S e n S 1AYA y a n S peCI | CI y, re p ro u CI 1 y, Owe re rl S lactate dehydrogenase (PVLDH), 19-116 (NIBSC, Hertfordshire, UK), in nucleic acid be ..s; lerogam:mg specimens and 1e:gen(s PPE includes S
amplification technology and antigen detection assays. It combines preparation of the A1 Lal

for contamination, and quantitative output, which can be correlated to et e il

e n
preparation of molecular testing standards is to standardize results across different PCR 13 Latex or nitrile gloves, n lered preferre
. . et —| / \ &5 SR — =
a ras | e e n S |t IE ==\ D IE \ * \ IE i_ k methods. Creating the dilution series of the standards followed by amplification will determine 1.2 Dispose of all specimens and used materials in accordar
. I 7NN the limit of detection of the assay. The purpose of preparation of standards for antigen testing is guidelines and/or regulations.

[—1 E = :t E d— "-l A ﬁ to test WHO-prequalified or investigational malaria rapid tests for detection of Plasmodium vivax 2. Specimen Rejection

=] Eg SN g&’g —Sq‘—_rj—'-'ri Ey I E’\J A I E = ’|‘$ E{EEE@‘ 5 ~§K ’Xl,l}\\t Eﬁg IEE{ m) l —' antigen Plasmodium vivax lactate :ehydrogenase (PVLDH) for quality checking of new lots and 2.1 Qualty of specimens must be evaluated at the point of delivery.
= K > N M ! U s 2.2 Unacceptable specimen criteria
oficiency testing. Creating the dilution series of the 5 P! P

ats| e
3= [ o f — | | 37
%E E A= E N E— % t El P C REHE Y 72 standards followed by aliquoting and freezing will preserve the standards at relevant e O ot
B, L /15X i’n 1 > % o T . 2.4 Clotted specimens must be rejected

RESPONSIBILITIES:
1. The Project lead has the authority to establish this procedure.

ic testing. The purpose for

2. The Scientific lead is responsible for the control of SOP documentation.

* WHO International Standards can be used to harmonize qPCR results 5 Uyl e sl o et o i oo o oy

that all appropriate p trained.

across different methods and sites, and to establish the assay’s limit of

dete Ction - WH O BZ]—‘*ZI_‘/EHDHEI% a:éﬁ—zzlaﬁif\ Kﬁﬁﬂ%*lt\ﬂgiﬂj : "T"‘:E':‘”E“J‘Z;'u freezing of donor whole blood.
FEEqPCRIEGNIEER, HIAEIZAEN AL HIR, & Stomesii R R

used, if available.

Id 50-500 L volume. (minimum of 72)
fuge tubes, or cryotubes capable of holding volumes up to 1 mL,
paring primary dilutions.

* Labels and labeling printer or markers.
« Whole blood diluent: Plasmodium-negative healthy universal (O+) donor whole biood,
venous draw of K.EDTA (see preliminary procedures), minimum volume of 9.5 mL for

40 PATH Diagnostics
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Test considerationsi@llZ =X = Resources iR
pfhrp2/3 gene deletion assay

f hro2 l 3 E E ﬂ* *A:mu et i
prnrp Y j

REVIEW Open Access

] g ®
Screening strategies and laboratory assays ==
to support Plasmodium falciparum histidine-rich

» Depending on the goals/objectives of the study, product claims, and the epidemiology protein deletion surveillance: where we are
at the site, confirmatory testing for hrp2/hrp3 gene deletion status of P. falciparum énd what is needed o _
infections can be conducted. tRIEARBIVEN. FREERARFONTRITRERR, e
B XS PIRESUEARRhrp2/ hrp3ELETFRICHITHAIAGI, % iE=PfHRPIL

» lIdeally, all P. falciparum positives should be tested. Specimens with discordant profiles
(e.g., confirmed positive for P. falciparum on PCR but negative on an HRP2-based P.
falciparum RDT) may be suggestive of potential deletions. IEABER T, FTEPHHEMHE
RIINHFEZAGN, BA—BCNERFER (Fign, PCRIGUEHAPHEY, BEF
HRP2HIPFIRIGZER JOFAM) | PIsERFAE (hrp2/hrp3) EEFRICAIRTEENM.

«  Numerous testing methods exist. These include: IFEZfMGNGE, B1E:

o Conventional PCR E#IPCR
o Multi-plex real-time PCR Z&E3LAfPCR
o Digital PCR #{=*PCR
o Next-generation sequencing (**optimal) F—LUFEIRA (“R(ETE)
+ If PCRis used: employ a validated protocol that has been verified in the performing

laboratory, with an established LOD, clear cycle threshold cutoff values, employment of
human housekeeping genes to evaluate specimen integrity, and appropriate quality

SRR
S S0
@A B
REBK

controls. H{FFAPCR, NERAELPTEEEIUATNEXSER AR, ZAXEEHEUT Beshir KB, Parr JB, Cunningham J, Cheng Q, Rogier E. Screening strategies
S B oA kA B HIETRE S e Spefats TE and laboratory assays to support Plasmodium falciparum histidine-rich protein
sk BSEHTORUR, BERIOEIRDE (CtE) . EFRAAXERERT
1‘$Zl§':ﬁ’r$ LR B & 4 R I b deletion surveillance: where we are and what is needed. Malaria Journal.
70 ' E S SRR 2022;21:201. doi:10.1186/s12936-022-04226-2
PATH
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Test considerations &= 2XZ= Resources =ilf

- . gn - e i
Antigen quantificationin|RE= Q-Plex Human Malaria Array Q-Plex ASTEREESH

cese
BIOSCIENCES eooe

* Optional test, but can allow for comparison of the antigen-based RDT
results against a quantitative assay that detects the cognate analyte.
iz ARSI e, (EEEEEETNRINRIGER SeeNRIRSTINE
ENZERAI T,

For measurement of CRP, HRP2, LDH-Pan, LDH-Pv,
LDH-Pf

« Species Specificity: Human
« Validated Sample Type: Whole Blood, Plasma,

Serum

» Reasons to include: YNJREH

&5 = R « Sample Volume Required: Min. 15 pL
— & - « Estimated Assay Length: 3.5 hours
O Secondary reference teSt —2&5%1:@;)”“ . Intra-‘Assay Cross-Reactivity: All analytes <1% intra-
. . . panel cross-reactivity
o Confirmatory test to understand discordant results from the primary e i + Resay Type: Planar Based Mulipleed ELISA
. N N . « Detection Method: Chemiluminescent
eval Uatlon E%LA'&$ﬁ;mu DliEﬁEg];F{EEP Hjimﬂgzz_ii%% « Multiplex Format: 96-well solid plate

« Catalog #: 565949HU

« Several methods are available. Bf /LG4 N ————
o Commercial assays: FERMAGTIRZF / H7532% S
» Q-Plex Human Malaria Array (Quansys Biosciences<\7x)

Q-Plex ASSERIRIIS A

= Quantimal CELISA (Cellabsv=77) FagridBsRtRRT A Quantimal CELISA for HRP2, pLDH
o Assays using the Luminex platform have been reported in literature or Quantimal HRP2, pLDH{\E A& Y6EBEX B IRbMME T
are under development. =

XA Luminex SFERENSAEBXEARIE, BIETHIAMER.

Cellabs

Quantimal™ pLDH Malaria CELISA

Source: Cellabs
42 PATH Diagnostics


https://www.quansysbio.com/products-and-services/multiplex-assays/human-malaria-5-plex/
https://www.cellabs.com.au/malaria

— PATH
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Visit our website for

more information Partnership for Acceleration of

11818 I RN ug AR EN Innovativ_e Diagnostics for
AR Malaria (PARADIGM)

H/en

About the Project ‘ ‘ Publications ‘ Contact

About the Project

PARADIGM supports manufacturers’ efforts to develop more reliable RDTs that will
enable national programs to reach their malaria control and elimination goals. Our work
supports product development throughout the product development cycle including
identification and assessment of novel biomarkers, research and development (R&D),
clinical validation, and market introduction. See PARADIGM project 2-pager for more

information.

43 PATH Diagnostics



https://www.path.org/who-we-are/programs/diagnostics/partnership-for-acceleration-of-innovative-diagnostics-for-malaria-paradigm/
https://www.path.org/who-we-are/programs/diagnostics/partnership-for-acceleration-of-innovative-diagnostics-for-malaria-paradigm/
https://www.path.org/who-we-are/programs/diagnostics/partnership-for-acceleration-of-innovative-diagnostics-for-malaria-paradigm/
https://www.path.org/who-we-are/programs/diagnostics/partnership-for-acceleration-of-innovative-diagnostics-for-malaria-paradigm/
https://www.path.org/who-we-are/programs/diagnostics/partnership-for-acceleration-of-innovative-diagnostics-for-malaria-paradigm/
https://www.path.org/who-we-are/programs/diagnostics/partnership-for-acceleration-of-innovative-diagnostics-for-malaria-paradigm/
https://www.path.org/who-we-are/programs/diagnostics/partnership-for-acceleration-of-innovative-diagnostics-for-malaria-paradigm/
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Confronting Diagnostic Challenges: Core Reagent Solutions for Malaria

RDTs that Overcome hrp2/3 Deletion and Sensitivity Limitations

HX 2Pk : SEARHRP2/36R X F1 R 8%

B PRI BVETERD TstZ Dzl I fRIR 77 58
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The world's leading Life sciences organization

it AR E T FEHR

Over

24 1,300 50%

Years of Patent Employees
experience applications in R&D
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Over
70+ 2,500

Countries Global
and regions partners




Driving growth through innovation W43 EAPON

BIFRIREN BRI

2001-2008 2009-2015 2016-2019 2020-present2020FEZES
Focused on key technologies for three types of VD raw  Expanded to provide reagent services Provided total solutions Building an ecosystem focusing on three segments
materials 7RI FIRS RILBIBRSR BE=TRD M RESRE
BE=KIEIMSHRT R Ventured into the bh ticals field . ) .
Became a highly recognized Chinese brand oy SG, RO TS pharmaceuticals e Began to use Al-powered diagnostic & pharmaceutical
- . , , ; X SR B2 :
Became China’s leading supplier of raw materials for in the global IVD raw material market 5°|‘it'°n5 T A .
diagnosing infectious diseases E2IRIVDIFEH HIAM A EZIATT P E Rk FriafEm A TERERMENSEIAHIZRIRTT R
B9 E R R BE RARIS B R AR R 7
Antibodies#i{A Core raw materialstZ i\ Ex 1 Core raw materialstZ/O\ R ¥ DiagnosticsiZBfi %
Diagnostic enzymesiZ#i#§ Reagent servicesid I RS Reagent servicesit I iRSS Pharma#lZs
Antigens#i/& Open-system instrumentsFF i A 45X 88 Al-powered diagnostics & pharma solutions
Pharmafil#g AL EREIRENRIZRRFIHI SRR T R

We established ourselves as a leader in providing IVD raw Our IVD raw materials have been well received in the global market, and we We have been collaborating with partners to build an integrated ecosystem that
materials for infectious diseases entered the United States and Europe markets. encompasses diagnostics and therapeutics.

3T B CENERRIRAHAIMS R R 75 E AR SEHAL \VDIE# I Sk 20l HEHAEEFIRMN T —BEESSEXEFEEE, BYMNRZZETETNESESRA,
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' Fapon, as the only Chinese enterprise, joined the external advisory committee of the Pandemic Fund -§:§a ;ﬁfa':(':ﬁ

FaponfEAE——RPE LW INAXRITREE/IMIMIEZERS,

Pandemic Fund: XiZ{TiEE $:
> The Pandemic Fund was initiated by the G20 and led by the World Bank. It was established in 2022 with extensive
international support from the World Health Organization (WHQ), multiple sovereign donors from various countries, and the

private sector.

> Itis the world's first multilateral financing mechanism dedicated to building the capacity for pandemic prevention,
preparedness and response (PPR) in low- and middle-income countries and regions, filling the gap in dedicated PPR funds
and ensuring the sustainability of the global health system by mobilizing more resources. .

> ZESSRHR FE—MEOTFEERANSHABRML KSR, SENLYEINSRENs, B4T5ImF  The Pandemic Fund
FATHIR . ESMNGESRO, FETHHNESBRBRSIKDE RN T, FOR A RESILIENT WORLD

Fapon will work together with the Pandemic Fund to enhance disease control capabilities by injecting diagnostic knowledge and
technology into countries and regions with underdeveloped medical infrastructure.

Faponi§ 5 XRTHREEAE, EQRETEMIRERRENERMiXEACEEIRMEA, BREBEHEED,

Fapon is committed to achieving medical equality on a global scale.

FaponH N FEZKCENXMET FF,

Confidential - Fapon Proprietary
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Corporate Social responsibilities¥ {189t & =T ‘%" BioTeECH

Serious infectious diseases

EXERIE

. We are a leading Chinese provider of raw materials for
HIV blood screening tests and we have been
collaborating with several WHO-prequalified
manufacturers. Additionally, we are a top-tier supplier
of raw materials for hepatitis C and syphilis tests.

+  Fapon2F EMEHIHIVIIEFER N FEMEHERNE,
N—EESNREIH BPAREIERENFEFTEE, 1t
4, BAITRAE ARG SN R A TR 7

Confidential - Fapon Proprietary

Tropical infectious diseases

MR SRR

We are the key raw materials supplier for tropical
disease tests worldwide.

FBREHAFRFMNANEZ RN,

We have been exploring co-development
opportunities with NGOs in new diagnostic products
for tropical diseases, particularly malaria.

HMN—EARRSEBFARLRARHRTERR, 155
RIS I &,

COVID-19
i i

We have supplied raw materials for 15 billion COVID-19 tests
FEME 7915012 X FE A MR 4t T R4 AL

We have assisted India and Brazil in building their capacity to
manufacture their own COVID-19 tests, ensuring a stable supply
of reagents during periods of shortage.

HENENEMEREL T BCEaiisiXaEen, WREER
B HARR E NI

Donate free PCR test components, during COVID-19 period
EFSmXHEE, RERERGEHENRMNXAE
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Core Reagent Solutions for Malaria RDTs
FEFRRIEIZ BN B4 Ot R BB IR 75 58
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‘ New Challenges for Malaria Rapid Test JEZ 6 I & s 60 Fr ¥ &%

Traditional malaria rapid test products mainly rely on HRP2 as the
detection marker, which currently addresses the majority of P.
falciparum malaria detection needs. However, an increasing
number of countries and regions have reported the presence of
Plasmodium parasites with HRP2 gene deletions, leading to
missed detection in traditional HRP2-based RDTs. {E4AEE IR
KN mEZMKREHRPENIQIIRC, BRIFRR 7 ARBD S IHERRE
AN 2*2 PR, HeRHESHNERMEXIRE 7 EHRP2EETRE
RERR, SEUEFRRIETHRP2AIRDTsHYRFIG,

W PiHRP2 W PfHRP2 /Py B PfHRP2 /Pan W Pan

PfLDH, HRP2, PVLDH Il PfLDH, HRP2, pan PfLDH, HRP2 W PfLDH&HRP2
(3 test lines) (3 test lines) (2 test lines) (single test line)

11

2017 2021 (partial)

If the prevalence of Pf-HRP2 deletions causing HRP2 RDT-negative results in
symptomatic individuals is found to be common (lower limit of the 95% confidence
interval > 5%), countries will have to switch to RDTs that are not solely dependent on
HRP2 for the detection of P. falciparum. This issue necessitates the use of highly
sensitive Pf-LDH raw materials to improve detection accuracy d1EREBERAINMEF,
PF-HRP2iRESEHRP2 RDOTIBMERIAERGAIMEREL ( S%EFEIEHE'J"FBE
>5%) , BPASEISASAKARN mémﬁﬁﬁzHRPZE’JRDT%ffﬁmJ?&EF JRER, XAMARE

B(F S RUEIPF-LDHRR KRS ISR,

pfhrp2 gene deletions
Determined by the most recent data in a site

@ Detected
© Not detected

' LAST DATA UPDATE: 2023/8/28

There are 259 surveys found with the
specified criteria 261

o ..
. -
coly T

HRP2 gene deletion means traditional HRP2 marker-based detection methods
can no longer meet current testing needs.

HRP2EEREE IHEE{#JEEI‘JE-THRIM 0]l s



Diverse Options for Fapon Malaria Diagnostic Raw MaterialsFapon JEEIZ BT R 80 S ik ¥ ;t& ﬂﬂ%

o N

N2

T1: PF-HRPII PF-HRPII PF-HRPII + PF-HRPII PF-HRPII PF-HRPI|
PF-LDH +PF-LDH +PF-LDH

o o o

T2: PAN-LDH PV-LDH PAN-LDH

Traditional hot-selling product combination{&

HARETERAS New Demand Product Form
EREmIS

Fapon can provide relevant raw materials for all product combinations.Fapond I i = A SR SHEXR4HE .
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' Performance of Fapon HRPII &HRPII+Pf-LDH Fapon HRPII&HRPII+PF-LDHEI £ &E SOty R

RPN BIOTECH

HRPII single line HRPIIEZ; HRPII+Pf-LDH combine line HRPII+LDH double line
HRPII+PF-LDH g HRPII+LDH¥Y %

E _—

I C-line

C-lineC% T-pf-LDH
T-HRPII+ pf-LDH

(=== C-line

i T-HRPII

10 IU/mL (NIBSC 16/376)

I T-HRPII

Bocker Application

Cat# Blocker Target Application MA-REAB-G4-007 Pan-LDH

MA-Ab38# HRPII Coating MA-Ab38# HRPII
HIER_R_001 HIER‘R‘OA-O .

o | o MA-REAB-G2-017 Pf-LDH

MA-Ab36# onjugate MA-Ab36# HRPI

Specificity: 100%(0/200)
1554:100% (0/200)

Cross-reactivity: able to detect HRP3, no cross-reactive with human-LDH ,no cross react with < 1 ug/mL recombinant pv/pm/po-LDH
RXRE: gEMEIHRP3, SALDHERZ X RE, 51 ug/mLELHPV/PM/Po-LDH3 X R i

Confidential - Fapon Proprietary iy



Performance of Fapon HRPII+Pv-LDH & HRPII+Pf-LDH+Pv-LDH

Fapon HRPII+PV-LDHFIHRPII+PF-LDH+PV-LDHE M &E

HRPII+Pv-LDH combo test
HRPII+PV-LDH;R&&:

|

(—
C-lineC%;
| T—pV—LDH 2 IU/mL (NIBSC 19/116)
- T-HRPII 10 1U/mL (NiBSC 16/376)
Cat# Blocker Target Application
MA-REAB-G4-007 Pan-LDH Coating
MA-Ab38# HRPII Coating
HIER-R-040
MA-REAB-G3-016 Pv-LDH Conjugate
MA-Ab36# HRPII Conjugate
Specificity: 1 00%(0/200)

F14:100%

Cross-reactivity: able to detect HRP3, no cross-reactive with human-
LDH , no cross react with = 1 ug/mL recombinant pf/gml o-LDH,
%é)i@ﬁ: B MEIHRP3, '—EALDHﬁgfiﬂEcﬁ\i. 5=1ug/mIE4HPF/PM/Po-LDHE % X

(0/200)

Confidential - Fapon Proprietary
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HRPII+Pf-LDH +Pv-LDH combo test
HRPII+PF-LDH+PV-LDH;E &8

C-lineC%
T-pv-LDH
T-HRPII + pf-LDH

HIER-R-040
MA-REAB-G4-007 Pan-LDH
HRPII

Conjugate

MA-Ab36# Conjugate

Specificity: 100%(0/200)
¥ 21%:100% (0/200)

Cross-reactivity: able to detect HRP3, no cross-reactive with human-LDH , For pf-LDH
antibody: no cross react with = 1 ug/mL recombinant ?_lvlpm/po-LDH. For pv-LDH antibody: no
cross react with = 1 ug/mL recombinant pf/pm/po-LDH,

TXREM: GEMEIHRP3, SALDHER X R, pf-LDHHifk5<1ug/mIELHpv/pm/Po-LDHER X K. Pv-
LDH5=1pg/mIZ#pf/pm/Po-LDHE 3 X R i

12



Performance of Fapon HRPII+Pan-LDH &HRPII+Pf-LDH+Pan-LDH Pr
' Fapon HRPII+PAn-LDH$I]ERPII+PF-LDH+Pan-LDHE‘J'II‘E‘E «.'." ﬁ‘- ﬂ% 3 %

\\":

RPN BIOTECH

HRPII+Pan-LDH combo HRPII+Pf-LDH +Pan-LDH combo test
testHRPII+PAN-LDHEX &zl 38 HRPII+PF-LDH+PAN-LDHEX &z 18

: i
_

e{ C-lineC£ C-lineC%

L T-pan-LDH 5 IU/ml (NiBsc 16/376) 2 IU/mL (NIBSC 19/116) T-pan-LDH
T-HRPII 10 1U/ml (NIBSC 16/376) . T'HRP""‘pf‘LDH

(—

Cat Blocker e N g

MA-REAB-G4-007 Pan-LDH Coating ';\"4AA ';EEAABB (é‘; %11?; P:f”LLDDHH
. _ oa O-

MA-Ab38# HIER-R-040 HRPI Coating MA- Ab38# HIER-R-040 HRPII
MA-REAB-G4-013 Pan-LDH ConJugate MA-REAB- G4 007 Pan-LDH
MA-Ab36# HRPII Conjugate [ MA-Ab36# | HRPII

Specificity: 100%(0/200)
1 24:100% (0/200)

Cross-reactivity: able to detect HRP3, able to detect recombinant pf/pv/pm/po-LDH ,no cross-reactive with human-LDH ,
X RRH: fEHMHRP3, g4 ELHpf/pv/pm/po-LDH, S ALDHER X R

Confidential - Fapon Proprietary 13



| Product List Sz AR 4

RPN BIOTECH

Blocker Application Uncut sheet for Verification
. . MA-Ab38# HRPII Coating - N——
HRPII single line MA-Ab36# HIER-R-001 HRPIl Conjugate MA-PF-HRPIiRM IR S K- 3
MA-REAB-G4-007 Pan-LDH Conjugate
HRPII+Pf-LDH Y A'Y'Ié :Bb.ééim - HIER-R-040 P':_'T_E'l'_l gg:t::g MA PF-HRP Il+PF-PLDH{AER S RHAS AHR- 1
MA-Ab36# HRPII Conjugate
MA-REAB-G4-007 Pan-LDH Coating
MA-Ab38# HRPII Coating LA RS
HRPII+Pv-LDH MA-REAB-G3-016 HIER-R-040 Pv-LDH Conjugate MA-HRPII+PVERIE A S KHR-2
MA-Ab36# HRPII Conjugate
MA-REAB-G3-016 Pv-LDH Coating
MA-REAB-G2-017 Pf-LDH Coating
HRPII+Pf-LDH +Pv-LDH MA-Ab38# HIER-R-040 HRPII Coating MA PF-HRP I1+PF-PLDH/Pv-PLDHiiREASHE MRS AR -1
MA-REAB-G4-007 Pan-LDH Conjugate
MA-Ab36# HRPII Conjugate
MA-REAB-G4-007 Pan-LDH Coating
MA-Ab38# HRPII Coating N <
HRPII+Pan-LDH MA-REAB-G4-013 HIER-R-040 Pan-LDH Conjugate MA-HRPII + PANEXHE BRAE S AR -2
MA-Ab36# HRPII Conjugate
MA-REAB-G4-013 Pan-LDH Coating
MA-REAB-G2-017 Pf-LDH Coating N Ny
HRPII+Pf-LDH +Pan-LDH MA-Ab38# HIER-R-040 HRPII Coating MA PF-HRP I1+PF-PLDH/ Pa”'1PLDHﬁEH*é AR AR -
MA-REAB-G4-007 Pan-LDH Conjugate
MA-Ab36# HRPII Conjugate
MA-AG-G1-001 MA-HRPII-PF
MA-AG-G2-001 MA-PLDH-PF
Quality control MA-AG-G3-001 \ MA-PLDH-PV \ \
MA-AG-G7-003 MA-PLDH-PM
MA-AG-G8-004 MA-PLDH-PO
MA-AG-G9-005 MA-PLDH-PK

Supporting materials are available in a range of product formats.
&M R R

Uncut sheet for research or comparison tt3EX+ Technical support service ¥BARZIFRS
Confidential - Fapon Proprietary 14



| Fapon Malaria raw material advantages FaponfEf&R#HES

Delivers excellent
product performance

Hefit TR = mtRe

Recognized by top
domestic and international
manufacturers

RSEIRINRE RRGAT

5 A L W

l.:
>t FRPON BIOTECH

\\//‘

Accounts for a major
share in upstream raw
material supply volume

M ati AR L S S
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Production Capacity
and Quality Management System
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High-standard
R&D and production | ;49 000+ |

iR 2 F & facilities meets customer needs for stringent quality control
+ KL HEEPBEROTF LA RE B E R AT E RS

R&D and manufacture equipment that I High-standard equipment

| \rq

| = :
. "‘ Y
=)

y

R
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I Well-developed quality management system, SOPs and standards ensure superior quality and steady supply

Il =ENREEEGR. REFIVEFRNRERRT S0 EMEENHA

Fermentation Purification Physicochemical analysis#)] Performancg evaluation
b3 by, BFES R PEREITA

The analysis and control methods

A comprehensive and mainstream screening and quality control platform

More than 100 imported bioreactors with large capacity at our Dozens of AKTA fully with pharmaceutical standards, S . . . . .
for chemiluminescence immunodiagnostics, biochemistry, molecular
disposable, avoiding cross contamination of products automatic purifiers, achieving such as SEC-HPLC, CE, CIEF, ] ]
. diagnostics and POCT
. - . Lo automatic control and ensure the consistency of key

10028 OXBEEYRNFTHER, BRFRRITHR parameters such as protein REFRERRIZE. £, 2 FIZEMPOCTIRIEEEM ERAVTHEMNES

operation of key parameters ) s < L
Industry-leading production capacity of a single batch of purity, structure, and charge EH¥a

HHBAKTAZBESIY, X heterogeneity in the production
DRS00 B izl FRIE; process

World-leading production SEC-HPLC, CE. CIEFSHIZ#E]
TSR HE2000LE 88D, T2EH—8ER, BEEF ) HAIFESIAE, BERTEmIRE
SRS EFER capaclty PEERAE. 419, BHREY
ERE N TFHASSEKE FXBSEEN—EE,

2,000 L and high consistency in process control, meeting the Same analyzers as partners to ensure consistency in product quality and

compatibility
SEENEERNMNEE, DRRTRRSNRSEN -

requirements of various customers for large-scale production



j Quality Management System s'?:-fs'g:-uN
I HREEEFR

Standardization Systematization Compliance
tREM EY am

«  Design and development & F1FF &

. Manufacturing processes S5 T £ . Dual certifications SXEIAILE . China NMPA compliance P EINMPAS R
— = . F ” | e E&I o
. QC standards & @547 ull process quality management 232 R 12

International compliance ER&#

ISO 9001:2015 certified ISO 9001:20157AE 2020 ISO 13485:2016 certified 2020 ISO 13485:2016IAIE

SGS P

IREMESHRA R , ‘
EnimRaamRLY ’0\ sEauea AELISRRRRRETRANERES 0

.......

1SO 13485:2016
EN IS0 13485:2016

The well-developed quality management system has also been widely recognized and appraised by customers.

TENREEERRBERTEFH 2T,



‘ Joining Forces to Meet New Challenges
B RS F ki

The WHO's 2030 Goals for Malaria Control and Elimination
tt PLALA 2030 HIFHREZEN BIR

TABLE 1.GOALSMILESTONESAND TARGETS FOR 7HE GLOBAL TECHNICAL STRATEGYFOR MALARIA 2016-2030

Our Collective Efforts {13t E%H

MILESTONES

Fapon will assist more diagnostic manufacturers in entering the
supply chain and help domestic companies expand into overseas
markets, making diagnostic reagents more accessible.

Fapon¥$i B 8B SHNZEMATI RIS EEA M5, FHEERATHRRE

1. Reduce malaria mortality rates

globally compared with 2015 At least 40% Atleast 75% At least 90% SohEIR, ESMARIER B,
2. Reduce malaria case incidence »  Fapon will work closely with partners to keep up with the WHO's
globally compared with 2015 Atleast40% Atleast 75% Atleast90% new requirements, continuously improve product performance, and

enhance diagnostic accuracy.

- - . Fapon§ S &ENEHEIIE(E, BETERALRANMER, RESUH™R
3.Eliminate malaria from countries in Atleast Atleast Atleast MEE, IREEERM,
which malariawas transmitted in

2015 10 countries 20 countries 35 countries

Together with our partners, we will strive to achieve the WHO's 2030
malaria control and elimination goals.
Re-establishment  Re-establichment Re—establishmentt > BAMESAEKE—E, BHIHH DAR2030ERHINRERIE

malaria in all countriesthat are b | b I prevented FRo

4. Prevent re-establishment of

malaria-free

The Supply Chain for Malaria Diagnostic Product SE&IS B 7= Sa L b 6%

Raw Material Reagent Reviewing Party Payers End-users
Su ppllers Manufacturers WHO Prequalification WHO. The Global Local clinics, health
Fapon, etc. 2n manufacturers (WHO-PQ) Fund, and other NGOs centers



Confidential - Fapon Proprietary

Discussionidfit

“El-.i“
ﬁgl'\l@
ﬁ'~ "\
L) '.\ 14
RSP

»‘.1"‘&.'

21



THANK YOU i§i5H{R{i]



Break

o u =
REK

PATH
DOAOS/I20



Webinar Information 1N ik

Language & Interpretation {5 SRIE{&EIE

R SRR SR EEERE.
- To access, click the globe “Interpretation” icon on your Zoom toolbar &t LE=_ERI“F IhEE,
- Select your preferred language and adjust audio settings as needed FiEiF (B LEIFEIANESIE

@% - This webinar offers simultaneous interpretation in Chinese and English

Question & Feedback iEa5kia

- Use the Zoom Chat to submit comments, feedback, or questions throughout the webinar
(Note your name, organization, and who your question is posed to (if specific) for any questions raised)

BENIRIRTICAE, TAS. IRRENLR,

- Questions will be monitored and shared during the Q&A sessions [BJFUSE AR T LEDE.

Interactive Participation Ef|&5

- Mentimeter will be used for polls and reflections during the webinar. More information to follow
ISR ERRETRRERN, FiEHERITA.

Recording & Materials F#l5&#

- Recording of the webinar and material presented will be shared with participants after the webinar
LWERE, SESEREMR. PATH

POAOS/I20
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Regulatory considerationsia &2 2[XE 2=

The in vitro diagnostics (IVD) market is becoming increasingly regulated, favoring market share for quality products.

R9MZET (IVD) HiZREEIEH@ZM™S, X—EBEEH TR mOEDDE.

Obtaining a stringent regulatory authority review of your product can accelerate registration into other countries through
mechanisms such as expedited reviews, and reliance.

BRI ET AN R TEE, EREFEE. EIAFE, IR~ mEE b EZRATEHIE.

Malaria RDTs have been successfully reviewed by the Australian TGA and the European CE IVDR mechanisms
ERIRGIF SEERAFNL ST AREER (TGA) KEUM (AyMSETET=sm =AY (CE IVDR) BXIIHRIFEE, 7+
IRISIAA],

WHO PQ is not a regulatory authority but it seeks to ensure products meet global standards for quality, safety, and
performance, particularly for use in low- and middle-income countries

WHO PQAHIERENM, BEBNTHRTRAESHRE. 2t EIEIMRE, TR PERAERNERS=R.

« It is essential for manufacturers who want their IVDs to be procured by international agencies like UNICEF, the Global
Fund, and WHO procurement programs.
N FHEEEIMSHNAFIHEASE) L& % (UNICEF) . £BkESE (the Global Fund) LAKWHORMINE ZFEFRIEFR
WEFEmMS, KEWHO PQEXEE,

For malaria RDTs WHO PQ evidence requirements exceed those of most regulatory agencies.
EERRIGIIFISE, WHO PQRTIHEESKEH T ASE R ETMIRIEK,
PATH

POAOS/I20



Typical Intended Use statements for malaria RDTs

3\~

E PRI BV R B S EA AR iR 152 A

Information available in the WHO PQ Public Assessment Reports (\WWHO Public Reports for In Vitro Diagnostics | WHO - Prequalification of
Medical Products (IVDs, Medicines, Vaccines and Immunization Devices, Vector Control))

WHO PQAFHHEIREFITRER (WHORIMZHIESM ATHRES WHO - EfF FmiUAIE (RIM2RTEs. 206, RENEREMEEM. RE
EH~m) )

1.

“the Bioline Malaria Ag P.f (HRP2/pLDH) test is a rapid, qualitative test for the detection of histidine rich protein Il (HRP2) antigen and
lactate dehydrogenase from Malaria Plasmodium falciparum in human whole blood. Bioline Malaria Ag P.f (HRP2/pLDH) test is
intended for professional use as an initial screening test only. Reactive specimens should be confirmed by a supplemental assay such as
microscopic examination of thin blood smear”

“Bioline [FERMHERBIMFIMINFIE (HRP2/pLDH) ] %—Wﬁ%ﬁi:"éﬁ?ﬁﬂﬂﬂﬁtﬁu , AFRENA2MAPHRIHRP2RIFHIPLDH, % ﬁ?“U%
NERTEWAREME, BRIELSTHERIER. MUSEREMMERIEER, FEEHFTEN WEILIRA BREEE) HTHIA.

“FalciVax [- Rapid test for Malaria Pv/Pf] is a rapid, qualitative, two site sandwich immunoassay utilizing capillary and venous whole blood
specimens of symptomatic patients for the detection of P.falciparum specific histidine rich protein-2 (Pf. HRP-2) and P.vivax specific
plasmodium Lactate Dehydrogenase (pLDH) antigens and it is used in aiding the diagnosis and differentiation of malaria infections caused
by P.falciparum and P.vivax. It is intended to be used by trained healthcare or laboratory professionals or other health care workers who
have received appropriate training. This product can be used by trained lay providers operating at point-of-care in resource-limited settings.
This product is not intended for self-testing and it is not for blood donor screening. The test is not automated; it needs to be performed and
interpreted manually by the user”

“FalciVax [RMERR / B BERRERRECITFIE] 2—MRE. S R0RREIRRIE, IXEEE ﬁ*%ﬂﬁ%ﬂﬂﬂuﬁ
MR MEFR, CNPHASRMEPT. HRP-2FIPVIFHI4EPLDHIRIR, AT iHENZHIX S HPfSPvS Iﬁ_EI’JF F !E’Zs’éo AemiafTaE

ZNNETREAR. LTREEWARSEZIIEMEINEGRAFRMETEEER. ERRERNBRT, SIEH)IIEEET HERT;E

HEWAEET RERATR. AmAERTERGEN, BARTEIMERE, iz HIFEEa, ﬁm{ﬁﬁéﬁizﬂﬁ%{?##
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https://extranet.who.int/prequal/vitro-diagnostics/prequalification-reports/whopr
https://extranet.who.int/prequal/vitro-diagnostics/prequalification-reports/whopr
https://extranet.who.int/prequal/vitro-diagnostics/prequalification-reports/whopr
https://extranet.who.int/prequal/vitro-diagnostics/prequalification-reports/whopr

Define your product claims, intended purpose and most stringent target regulatory requirements
early in product development. =i &I E2RHEmMER. FHEARIRIUR ™ B EIREEENXK

Given the intended use for a malaria RDT and target population, your evidence package for regulatory authorities will
g]glre a clinical, erformance evaluation

JERR RARIT E’Jfﬁﬁﬁﬁﬁ BN ERARE, BNETORRASERM R EE S — TGRSR IR S

Meeting the rquwrements for WHO PQ will meet most of the requirements for for most regulatory authorities.

WEWHO POQRYENIGREFEAS ER ETHIRIABEIDEK.

* For malaria RDTs, these are described in the Technical SpeC|f|cat|ons Series TSS-3 document

SFERRIGRF, EXRERE (RANSBAE TSS-3 34 FEFHRA.

Define your verification and validation strategy accordlngly For claims of performance against hrp2/hrp3 deletion Malaria rapid diagnostic
samples )E/ou will need to demonstrate this analyticall % and clinically . TSS-3 . second edition
%Jxﬂﬁr“ ISIESHIASRER. XJTERT hrp2/hrp3 FRCHEZSHY &ﬁaa%’? FEND T EEIRREEXI LTI,

Technical specifications series for submission to WHO
prequalification — diagnostic assessment

Scientific Analytical
Validity Performance
Device SRS S3HiERE
Association of , .
Intended anal t:a tl) a clinical Jil Device ability to

Clinical
Performance

ImPRZRIR

Device ability to Performance

P yield results for the evaluation
urpose condition or detect or measure

P RIRHAEE physiological state the analyte

sistrmE Wl =RIENRUES
AT IEREH

intended use for HH-LE5T :

target population IEREITFA i@: cV)\Iroralt'i1 llegglgn
PR RS BARARESE =
DIFRER PR AL RAY

L(

TSS-3 content

PATH
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https://www.meditrial.net/2022/06/the-new-good-clinical-practices-for-in-vitro-diagnostic-devices/
https://www.meditrial.net/2022/06/the-new-good-clinical-practices-for-in-vitro-diagnostic-devices/
https://iris.who.int/server/api/core/bitstreams/e996a38a-1407-4e4f-ac3b-5145b824e23e/content
https://iris.who.int/server/api/core/bitstreams/e996a38a-1407-4e4f-ac3b-5145b824e23e/content
https://iris.who.int/server/api/core/bitstreams/e996a38a-1407-4e4f-ac3b-5145b824e23e/content

Y i

Regulatory levels overview S ERHELA

There are generally four levels of regulatory review — unregulated, national regulators, Global Harmonization Taskforce (GHTF) founding members (soon to be
WHO Listed Authority (WLA)), and WHO PQ/ERPD - that involve increasing levels of scrutiny but result in increasingly large potential markets
EEESERS HNNER, HUREEE, ERESIM, 2EMBEIEE (GHTF) QIARKR (EPEESAWHOBIENIE (WLA) ) IR WHO PQ/
ERPD, XIIMNERNFEMSIEEERES, NNAEEDZIEERZELT K,

Unregulated markets T EH1%::

. Not all countries require the registration of diagnostics that will be sold in private sector markets.
FHEMBEREEREAAER IHiZHEENSHNAF L UH TIEM.

1 . While these may be the fastest markets to enter, selling diagnostics without submitting products to regulatory scrutiny could

backfire if users believe they aren’t working, potentially resulting in major reputational harm to the manufacturer

REXEHHIIFRZREHN, (ENRERBIZENIRR R ENTMEERIER TR THEE, —BRFIAAFREN, X
MEETRERBSER, HMAEXE EERTENFERE,

National regulatory authorities (NRAs)EZR G =14

. Most countries require registration with NRAs for RDTs to be sold in the private or public sector.
ZHERER, RGHAFEEEMERLUED HE, RIEEREETWITRER.
2 . Every country will have their own specific regulations, timelines, and fees. Working with a local distributor is often the best way to
understand local NRA requirements.

BNERBEEGENEN. NEERBNERNE. SEMZERGFRER 7 FAtER S ETWERIIRES.

GHTF founding members (soon to be WLA) GHTF SlJ#8Fk 5 (BMEERZAWHOFIZHH - WLA)

. This includes Australia, Canada, European Union, Japan and the United States, commonly called Stringent Regulatory
3 Authorities (SRAs) HREIERAFIIL, MNEX. EXEE. BAMEE, XUKX / ExRBEEHRR THEEETHY (SRAs)
. Eventually, SRAs will be replaced with WHO-Listed Authorities (WLA), although work on this is ongoing and will take years
to finalize for diagnostics. £#%, SRASIHWHOFIEZHIHE (WLA) BUYS, ANEEXTIEAAE#ERT, BESThIX IR

Increasing &

X—Id R =T 8],
Market

WHO PQ and Expert Review Panel on Diagnostics (ERPD) WHO PQZIZHiF- REREE VA

. While SRA approval can make a diagnostic eligible for Global Fund procurement, nearly all RDTs currently procured by Regulatory Size made
Global Fund have WHO PQ. REZXSSRARLERIERE NI BES S ESXREER, (BERERESRWAIRIGH e available
4 E - difficulty
#sh, JIFAEEE@IWHO PQ, - SRV
. Many country malaria programs also either explicitly cite the need for WHO PQ or place significant weight on having WHO Hﬁ%“iﬁg E.BXHYE;
PQ when selecting RDTs via national tenders. ¥ ERAERIF T B EEITERBFRWRIGRTIE, BEABHER"H iz

MEFBWHO P&/, BASMABZRRIIT mETEREE.,
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Regulatory strategy and sales forecastsi4S & 5RIg-SHEEFHN

Sales forecasts include estimates of future sales volumes and the timing of those sales, both volume and timing depend in passing
regulatory hurdles. Many forecasts make unrealistic assumptions about timelines and uptake

HETMNE SXARKEENEENTAMGE, MFESHERNTUWIEA TSR SR ERS. 1%

i T ATISERRAYRIR.

Less realistic

timeline A TISE
i e

More realistic
tlmellne‘
B NPIEAIETEIER

Underestimatin
complexity of studies
needed for PQ
EIEPQRTEARINEZE

Not factoring export
market NRA reviews

AEEHONIZNRAEE

Underestimating . .
WHO PQ timeline questions and response time

{EfEWHOPQRIRTE)ZE

A EWHOPQHEX a)a K Mg N ATia]

Not factoring in WHO PQ

National government
Private sector sales start Globql donor §§1Ies start
jglzl?js%t&rtﬁ " ExRBUTHEHETR SIMBIEEHEHE
) =7
e Not factoring in Overestimatin? ability to gain market
Ar%/gw tendermg process and share and not factoring in competitive
M i = dynamics &SRB A EREE ), B
Verification Valldatlon WO B revie ;E%;fg‘}nﬁ,,,biﬁnﬂﬁg y ;Hn SANSMNES
studies studies WHOPQEEE
IANERRT AR D —

TN R B AR A2 S H

1,000,000

3,000,000 30,000,000 60,000,000

90,000,000

et Validation studies
IFRASS FRIERFSS

i
NRA review NRA review
WHO PQ reviewtt P4R43 &

Donor tender
process
=gy

Sales volume

i\!lgg

500,000 1,500,000 10,000,000

20,000,000
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WHO prequalification timelines WHO PQRfjas

The timeline below illustrates the time needed for a malaria RDT to go through the full PQ process and factors before

dossier submission and after WHO PQ that can impact timelines N L o
TEREZ%ER 7 RIGHFISTREANWHO PQIERTETE, IRERRZSFRIFIWHO PQERIgER/InAT BZeRIE 2=
Maximum time allowed: 873 days, 2.4 years

FUTFRYERIXET[E] /9873, Bl2.445F

: Dossier review 270 days :
Analytical & . e Tendering
clinical studies, S DIEEIED fHERE#Z 270 X o process,
ethics review, Sl SeiEElig (U Labellin Prequalification additional
CRO ’ stage completeness) Performance evaluation reviewg decision NRA
X 1263
90 days 180 days 240 daysittFUEEETT(A 90 days 90 days submissions

St | FEsNER PSS (B 240K I=AE 1% 00 K FRIMERTE 90 vl
90 X RfRseRE) Manufacturing site inspection423 days = 2R i = AL

. (G, o
CROZ# I B 423K FERR IR

T . Assumes WHO is 33% faster, and
VERY optimistic scenario: 523 days, 1.4 years manufacturer is 50% faster EHEWHORGZHE

EE RIS R : 523K, 1.44 EEEHR 33%, EATTRINOREEEATR 50%

. Dossier review170 days ‘
Analytical Dossier BEFEZ 170 X ¢ Tendering
& clinical Pre- screening (for el Prequalification process,

studies submission completeness) Performance evaluation ?e\ﬁelvr\:g BT daditiond
’ 55 days NRA

ethics FRAIERTE submissions

stage 105 days 155 days 55 days

: 55 days =EFu (b REMEBEST 1 55 e
S RN BR=ET) bl AT hs&; H;E#Z 55 X e Y e
CRO 557 105K R E RN PATH

. Manufacturing site inspection s
contracting 256 days4 = igithia & 256K FEERIRATIY DOAOS/I20










WHO Prequalification Programs t#3&R 2 4R35 AUE

A comprehensive quality assessment of IVD products through a standardized procedure
aimed at determining whether a product meets WHO prequalification requirements.

BT EIEFS M M TEERET L, SERE% men e R BEHLRIFUAEEK,

* Inthe WHO list of prequalified IVDs which guides interested United Nations (UN) agencies
and WHO Member States in their procurement decisions.

FEHFRDEHD (WHO) RIARIMZETI (IVDs) FUAUEBE, HNRSKERERSENFHEBHANRE
HIRWRRIRAHES,

« Benefit underserved populations in low-and middle-income countries that have little or no
domestic regulatory frameworks for IVDs, and whose need for diagnosis, initiation and
monitoring of treatment for high-burden diseases is considerable.
XEFFHERUNERIIGEEEHEA, XEERABIMSENAFIEEEZSESEIDERATE, MellEsRigk
mAIZHT. T EiAaT M EBEIKAIFEK.
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WHO Prequalification Programs t#3&R 2 4R35 AUE

Promotes and facilitates access to safe, appropriate and affordable IVDs of good quality in an
equitable manner, thus improving public health outcomes and value for money;

AN AR AN E. EH., AIREEREREH IVD =m, MMEELATEEELER, S
=R EERNE,

Increases visibility and eligibility of IVD products for donor- and government-sponsored tenders;
127t VD F=hefEB Ao R BUF RN H PRIl WE R S 5 R1E,

Supports manufacturers develop a deeper understanding of how to meet international standards
for quality-assured production of IVDs;
HEEHIERERAIEFENRF S RERIENERREHRTT IVD FmAYEr,

Generates and makes publicly available independent technical information on the safety, quality

and performance of IVDs.
ERHLNTHRHEEXRAINSITERM (IVDs) L&, REMMEREAVEFEAER.
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Overview WHO Prequalification tH5% T2 42848 FAIFHER

The World Health Organization (WHQO) Prequalification is conducted through the Department of
Essential Medicines and Health Products.
HERPARL (WHO) HiETE REALYIF P4~ malfssitE
Focus on priority diseases and their suitability for use in resource-limited settings.
BRXTEREEREERREERMNEFRIERE
Products can be WHO Prequalified: vli@IWHORIETIEA = RmEiE:
* Drugs Zg55API or FPP[E#IZ (AP ) ZikEazs (FPP)
*  Generic or Innovative {258 El5Z5
Vaccine &8
IVD (HIV, Malaria, HPV, Cholera, Syphilis, HCV, HBV, TB, Haemoglobin, Blood Glucose, SARC-Cov-2,
Mycobacterial lipoarabinomannan (LAM), Neisseria gonorrhoeae (NG), Chlamydia trachomatis, and
Trichomonas vaginalis (TV)
Mgyl (BEATRNHV, B%. AZLERsS (HPV) | Eil. B85, RER®E (HCV) |
JEFRmE (HBV) . &% (TB) . MAEH. MiE. FEIRMUFIREESARC-Cov-2) | DiiTEASkH
FAEEERME (LAM) | iEEERE (A1TENFEE2E (NG) | WIRKEATIEEERR (TV) BNdF)
Emergency Use Listing 258
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Overview of the WHO PQ for IVDs t4 Zi2Bn FIFRAMERE R

* Four principal types of documents can be consulted by manufacturers
seeking WHO prequalification: guidance documents, Technical

Specifications Series (TSS), Technical Guidance Series (TGS), and sample
product dossiers.

SKHEFRPERL (WHO) REMFEHNFIEREAIERIUEEEN S 883, SAE
5 (TSS) . AIEEARY (TGS) M- miz=rER.,

* ltis strongly recommended that manufacturers consult these guidance

documents before submitting an IVD product dossier.
XN FISEEERZAIMZHT (IVD) M mfEEE X s S,
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Overview of the WHO Prequalification Procedure for [VDs
PQDXHIFER?

Dossier Preparation and Submission EiE&EREOERTNBER

« Pre-submission meeting 123zp1<iY

« Completed pre-submission form EE=ZE#HERIFRIE

WHO review of pre-submission form i D& FRASHIZHRE

Full/Abridged Assessments th BN HEARIRISHIEX

*  Full product dossier submission or Abridged assessment £mEiFd/&EEiTH

- Performance evaluation &= Rz ek @ EiF, L iipas

« Manufacturing site inspection by WHO assigned QC site or manufacturer
commissioned site HAEFHMERLTE, WHO HSESCIv =l fTE SHAIWHO PQIISIIAE=

* Post-Prequalification Commitments FGAIEEFE
PATH
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Submitting a Full Product Dossier

« A product dossier is a selection of technical records and documents that a
manufacturer holds for a product
EEEE] BAR—TTREREN—RIIFRARICRAN .

« Manufacturers compile a product dossier from their existing technical
documentation to provide evidence that an IVD product conforms to
internationally-recognized quality, safety, and performance principles for
I\VD products
I EMEIBRIS AN S LR migs, LUREOIEEIERBR AT M R S EFR L IARIR
SMZBmERE. TefEseRN

Product information ~=&Z=2
Design & manufacturing iit5liE
Labelling #7%

Commercial history &\ H$

Performance specification & associated studies MHEEMIE MK
PATH
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Submitting a Full Product Dossier - Product Information

E

HiIRERRER

The dossier should include product descriptive information that allows the dossier

assessor to understand the product and how it functions.
RIRERINE S mERER, LMERTER 7z~ mRETIFRE,

Intended use and users of the diagnostic 12~ GREIFIEARRIRF(ERE

What the product detects and intended testing population == g2 a9t R E K FERTE A EE
Function of the product and setting of use F=ERAVINEEFIFAn=

A general description of the principle assay method or instrument principles of
operation 1@ill75 AR (Y ES R FIRIRRIMEIA

A description of the components of the assay and reactive ingredients of relevant
components where appropriate #&ill2E{4HIFEIR LA BRABAFEE SRS (AER)

A description of the accessories and other products that are intended to be used in
combination with the product 1 51% = mnBx & FHRIMI A A B AR~ mAYfEn PATH
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Submitting a Full Product Dossier - Design & Manufacturing

Information on the design and manufacturing processes for the product under
assessment, including xF=ZiHE=meNRIHIFERZER, 8iF
* Product design /=it

« Formulation and composition E2/5F05 5

- Biological safety &=¥1%& <t

« Manufacturing processii& s
« Qverview and sites of manufacturesi&EE ANttt S

« Key suppliersFZ it

PATH
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Submitting a Full Product Dossier — Labelling BRiR&E#H-1r&

A complete set of labelling associated with the product 57/ GEXH—2ERES

Product labels, including packaging labels /=515r%, SiEE&ERE

« Package inserts /=g iAH

* |nstructions for use {F=FHEE

* Quick Instructions {#i&EigE

» Technical and operator manuals, including instrument manual = ARFAAFIERE
Fif, SFfE(XEEFM

Minimal requirements for the information provided on labels
tnss LRMRMERHIS(RENX

* Expiry dates BHA
« Lot/batch and/or serial numbers #tE/4t R EFf/E FHE
* Product conditions =587

« Names of all included reagents FrEE SRS HIE]R PATH
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Submitting a Full Product Dossier - Commercial History

RSt e sE

« Alist of countries in which the product under assessment is currently
supplied, and the year when supply started

— D BRIMENZIHE B E IR RN TS D
» Alist of all adverse events and global incident reports from the last five

years that required field safety corrective actions
HERFHEH XIS EREIN AR NE kGRS A
 Evaluation and inspection reports {HEFIIGERS

* The minimum and maximum price of supply for this product for the last
financial year 1zr= & MBI EENREFIRSHMNTE

« Detailed information about the training and support network that is available
in each country of supply XFE/MtRETHKEHE) | S MENERES

PATH
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Submitting a Full Product Dossier - Performance Specification
& Associated Studies BIHREF — FAREREFITERIAR

- Relevant investigations to support the intended use of a productsz %/~ A FEAFIRAYFE X
e
- Assess the potential effects of interfering factorsi*E{TH A =AIEEENT
 Results from testing in performance panels and other TSS-specific ewdence B 4EErE
BRSNS R E AT E T TSSRYILSE
- Analytical studies JEI[GFARAFZS
- Specimen typestEZANZsHY
« Accuracy of measurement JlIE /&
- Analytical sensitivity and specificity75 1 R BUEF T4
- Stability of specimen(s) AR E S
- Storage and transport conditions {EFHIzIS%(4
 Robustness studies faf& 45
Impact of human behavior and environmental factors A [E17/9F0F M ERYE200
- Clinical evidencellfFRIEE
- Clinical evaluations and independent studies II&FAR1F ) FHIEIZ A5
 Risk management X[ ETH PATH
- Foreseeable hazards BIFIL B = -

;L




IVD Performance Evaluations -- Commissioned by the
Manufacturer IVD 4881%E — B BB

* A manufacturer can commission a performance evaluation from an
independent laboratory selected from WHQO's List of Prequalification Evaluating
}_Eaboratories A AR ENH P& I EL e =R B ke 7 SLI =R T BT

« Manufacturer will be responsible for paying the full cost of the performance
evaluation and for coordinating the performance evaluation directly with the
evaluating site | SR E(THRETHLIIEEER, FEESTHOTIELETEEER

* The laboratory will conduct the performance evaluation and share the resultant
data directly with WHO and with the manufacturer sLI =S HEERETEH, FHERE
HEERSEAEHRDERLAN B

« To ensure the independence of the performance evaluation, data analysis will

be performed by the laboratory and reviewed by WHO SR IEgEEHATIRIZ M,
SRS HEEIS =R T, FREHRBPERNTHZ PATH
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IVD Performance Evaluations -- Commissioned by the
Manufacturer IVD 4881%E — B BB

* The evaluation site(s) will submit a draft evaluation report to the manufacturer
and to WHO. WHO will review the data analysis and report and, if necessary,
request clarification from the evaluating site(s) HEH &R EFIHR PAHSIRRS
ik EERE., HRADERADRBEELHRESTNRS, YERNSENIHHIIMLES.

« The manufacturer will be in copy of the exchanges between WHO and the

evaluation site(s) on data analysis and report | @Gt F P4 HN ST ETE 2
B R TFERED AR SRV ERR G EIAN
« The manufacturer will have an opportunity to review and comment on the

performance evaluating laboratory draft report and results HiEEEETISHATIE
ERISLIE ERIREERERATEEAAREL

PATH
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VD Performance Evaluations IVD4E81F(&

A manufacturer must send to the evaluating site(s) the requisite quantities and lots of the
product (test kits and/or instruments). The products need to be delivered “free domicile”, free-
of-charge, and with all customs declarations, customs duties, transportation and other charges
paid for by the manufacturer | WA JRAI G SEIC = AIERT R &= R =m (IIiEFE
MIENES) . XEFEBELN T RZENFEL,T, BERAER, kK. XK. Thik
HithZ2 YA m&HE
WHO has absolute, exclusive, unfettered control over how the prequalification assessment is
carried out, including the performance evaluation and/or the publication of results of the
prequalification assessment, irrespective of the outcome.tt PX & & FE i HATH T A TS
;@?@i EREAXZIRFIRESIN, SiEMeeHaAN/SEBSINFIHMAERNLTE, TSR
[14A]
A manufacturer may decide or be required to visit the specified evaluating site(s) to observe
the operator performing the test procedure on the manufacturer's product(s) before starting
performance evaluation. | A BT RESIREXKIDINEERNIHALINEE, LUEEERETHSTT
aal, MWRE(FARNEFRITICNREFRRIERE
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Clinical Performance Characteristics |

~ YN, ==

mPR I BEAIE

Clinical performance studies should be conducted using the specimen types most likely to
be used in resource-limited WHO Member States (i.e., capillary whole blood) and are

claimed in the instructions for use. [mFR4EER TN (A HA PAEBNF RS IR R EZAEE
(EREARE (AIEANE=M) #i7, BERRERRRXIIEERmZEA,

Performance studies shall also be designed to consider the diversity of knowledge and skills
across the population of rapid diagnostic test (RDT) users, but also the likely operational
settings in which testing will occur. 48EARANZITIANZEEIRIEZEMGN (RDT) FFEHMATEA]
IRMIRRE D ERIZS A, R EE SRR AT e TISCIRE EIRIR,

Diagnostic sensitivity and specificity 12 REIEF S

Qualification of usability ] FHER AT
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Clinical Performance Characteristics - Diagnostic Sensitivity and
Specificity IRARIERERHE — 12T REUEFS S

TSS 3. 2.1.1 Diagnostic Sensitivity TSS 3. 2.1.1 2 R8UE

«  For IVD intended for detection of p falciparum: 333 FF & ME e R R ARSI MZ R -

At least 400 confirmed P. falciparum-positive specimens from symptomatic population

Z/DEHL00D KB BEERNARIHZ SMHER RIAMERA

«  For IVDs intended for detection of P. vivax:XtFFEF1&1l[8 B /R R ARIMZ Frizt 3] :

At least 100 confirmed P. vivax-positive specimens Z/DEE100{5@1218 HIER R iR

Where a claim is made for “pan-specific” detection of Plasmodium species, performance characteristics shall
be determined in each species for which specimens are available. At a minimum this shall include detection in
specimens positive for P. falciparum and P. vivax (Note that specimens characterized as “non-P. falciparum”
are not sufficient). Where testing in these specimens has not been undertaken, this limitation of IVD
performance should be reported to the user as a warning in the inspections for use.
SEMRAZIFRIE TOER BN, F|EXIEMARERAYER R RRER MRS T, EONEEX
HIHER BB HERBEME AN (51, (MrEAIEEHERR BRANEANERT) » NRRXGX
SRR TN, NAEFERRARUE SR AP SRZAI M FI X — B R,

TSS 3, 2.3.2 Diagnostic Specificity TSS 3, 2.3.2 1ZW45F34E

Testing of at least 1000 Plasmodium negative specimens from a symptomatic population PATH

il Z=/1000f0 KB B EER ABHYER R, 04041120




Clinical Performance Characteristics - Qualification of Usability

mPRMEREFFIE — mT FMERIA

TSS 3, 2.2.1 Label Comprehension Study TSS 3, 2.2.1 ir=IBMEAR

Questionnaire-based testing of subjects shall be undertaken to assess ability of intended users to
correctly comprehend key messages from packaging and labelling

ROEE E T RGN E N, 15 B inA P ERER SRS L XE(ERAY6E

Understanding key warnings, limitations and /or restrictions IEfZ e FIRMEF/EREISE(E
Proper test procedure 1& 48512~

Test result interpretation M1z 25 SR f#1sE

Questionnaire shall be administrated to at least 10 intended users, in order to demonstrate

comprehension of key messages in each population described in comment 2.
pEZEM0B BirAPANAE, LIEBBENEHES2H A N EHAR KB ERRIEREE.



Clinical Performance Characteristics - Qualification of Usability
I PRMEBEAFALE — BTFRISEFRIA

TSS3, 2.2.2 Results interpretation Study TSS 3, 2.2.2 ZEERFIEAR
« Subjects shall interpret the results of contrived 1VDs (e.g. static/pre-made tests) to assess their ability to
correctly interpretate predetermined test results.
B NAEE AT AMAIMZIN (ERS/FHEI) SR, LS ] BRSNS Ra06E
« Contrived tests should be made to demonstrate the following potential test results:
ARSI R BE R~ LA &R ES
- Non-reactive consist Tosz N4 —2{
« Range of invalid results — &% F3545
. Reactive BMIE
- Weak reactive 55[H 4z i
« Testing subjects shall consist of at least 10 intended users from two geographically diverse

populations IR E N BIERBE M MEE EARRHANZED 102 BisAF



Submitting a Full Product Dossier -- Regulatory History

E

AR - WEDSE

A list of national regulatory authorities (NRAs) that have provided current
regulatory approvals for the supply of the product in their country/region of
authority

— ) EREHEEEERMX Nz mENI I TIREMENEREETE (NRA) BE
Details of the type of regulatory approval obtained from each NRA and certified
copies of obtained certificates
NBNEREETR SR ERERERIFRE R AR FRIEBETALERIAR

Details regarding any situations in which the product was rejected by an NRA
X Z m ER A ET BRI ERANFEREE

Information relating to export-only regulatory approvals

SREHONEERERXKIIEE
PATH
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Submitting a Full Product Dossier -- Quality Management
System HRiR&EE - REEEARR

An IVD product should be manufactured under an appropriate and effective
quality management system (QMS)
IRIMZIT mAVEFNEE S BENHNREEEAR (QMS) T#H{T

« A current version of the manufacturer’s quality manual | EEEEEFMAIINITIRA

* A complete list of all valid QMS documents and procedures, including risk

management planning and supplier controls
FrBEEMHIREEEARAFHEFNZE SR, SREXEEERIT AN EESEE

A certified copy of the QMS certification held by the manufacturer
| EAFENREEEAZIAERNSIAIEEAR

PATH
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Submitting a Full Product Dossier - Essential Principles
FRiRER - BEARE

* An essential principles (EP) checklist can be used by a manufacturer to
readily understand how they demonstrate compliance with the EP for a

particular IVD EX[RE (EP) taERAIMHERER, IMERERRERE SEWENIE
BT afEERIMZInR (VD) HERNRIERT

« The EP checklist also facilitates easy identification of relevant documents

and data for conformity assessment purposes ZEAXFEGERAGHT TS
TS BV ERIRBITE R SRR

PATH
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Post-prequalification Commitments FRAIESHIEE

Commitments to prequalification must be fulfilled by the manufacturer
within the agreed deadlines in order to keep the prequalification status of

the product.

FErmE W ELIERE L HEARI B TR ST RYAE, AR mAV 8IS

Failure to meet prequalification commitments within the agreed deadlines
will lead to delisting of the product(s) from the WHO List of Prequalified

IVDs.
E;E’g‘f%%ﬂfééﬁﬂ:Elﬁﬁ%ﬁ)@ﬁ’ﬁi‘%ﬁﬁfﬁﬁdﬁ, AR (HBERRFETEIARIMNSETmiE
fRE.

Annual Report FFERS
Variations &

TSS Compliance AHLEEE
Annual fee F£E#H

Post-market Surveillance /sl PATH
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The WHO Coordinated Scientific Advice Procedure
P ESERI =S W]

Advise product developers on the most appropriate way to generate robust evidence on a
product’s benefits and risks for future product prequalification evaluations

ArmAREREEN, BESMISEEENGIIRER TRt KT o UHE, LUMERTARERN
PR AR A

Represents a novel platform for interaction between product developers and the relevant
technical department(s) and the Prequalification team within WHO

B A RESHERARE AR ERPAEHER (WHO) AEBRISTREENZERITEN— 127

L\
Eo

Provide on product development strategies; it is NOT a pre-evaluation of the product and will
not itself award any WHO endorsement.

REEXRTRALRIAIEN, AR mIVFuTHL, A3 EASR T HAHAFRERRATAA

Not be binding on product developers and will not guarantee positive PQ outcomes, as those
assessments will always be based on data not yet available at the time of the scientific advice.
TR REEEARN, NMUEASKERIRINASTELR, FOXEHhSaEE TR A
[HIARIRISHIEUE

PATH
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What is ERPD +4&2ERPD

* A mechanism to review the risks and benefits associated with procurement and use of in vitro
diagnostics (IVDs) —fBEFFEESHIMSENRF (IVDs) RMEFI{EREFAINE B &SR
o Have a high public health impact E5&KE1AE 400
o Not WHO prequalified i@id R P A 4RH A& TR
o Not undergone stringent regulatory assessment by a founding member of the International
Medical Device Regulators Forum (IMDRF).
RETEFRET IR ETAEISz (IMDRF) gk REV™&mE TG,
« The principal users are the Global Fund to Fight AIDS, Tuberculosis and Malaria and Unitaid.
FTERAFRENGIER. SRERES AR ERRZ R,
« The Global Fund is responsible for overseeing ERPD.
SRESRRNERIMNZENIF ZSERTE (ERPD)

« Any procurer can request ERPD evaluation of IVDs.
(RN 5 &R ] LARBEXI R MU S T M AR E 2 ERITEE (ERPD)

PATH
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Verification and Validation Requirements Specific to Malaria

RDTs

WHO Pre-Qualification team has established clear guidelines for
verification and validation data they would like to see specifically

for malaria RDTs.
HRPARALFUAER S5 R RE
RIS IER ISR e
https://apps.who.int/iris/bitstream/handle/10665/255038/97892415
12275-eng.pdf

For example for Diagnostic Sensitivity and Specificity:

Bigan, KT REENGRIE

Clinical studies should be conducted in two regions with 9-12
users and more than 1 lot.

IGARARNERMIX TR, PRO-122FEAE, BERAEY

AN Nl R

2t (RDTs) HETBA

WHO PREQUALIFICATION TEAM: v@v World Health
DIAGNOSTICS i \{&® Organization

Technical Specifications Series
for submission to WHO Prequalification -
Diagnostic Assessment

TSS-3 malaria rapid diagnostic tests

PATH
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Verification and Validation Requirements Specific to Malaria
RDTs

Diagnostic Sensitivity: iZK R EE -

For IVDs intended for detection of P. falciparum: at least 400
confirmed P. falciparum-positive specimens from a
symptomatic population.

XS FRF N EERRAVARIMNZENAR] . FZ2400(0KEE
ERABNEFAREMER REMRA.

For IVDs intended for detection of P. vivax: at least 100
confirmed P. vivax-positive specimens.

I TFATFRNE BERERRIMZENI . 20002 MHIA
HIE BEIR RBMERAN.

Diagnostic Specificity: iZif45 5 1%
» atleast 1000 Plasmodium negative specimens from a

symptomatic population

Z/D1000{0 KB BER ARBHYER RIBEIRZ.

WHO PREQUALIFICATION TEAM: &’@ World Health
DIAGNOSTICS i \{&® Organization

A\
<t

Technical Specifications Series
for submission to WHO Prequalification -
Diagnostic Assessment

TSS-3 malaria rapid diagnostic tests

PATH
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Increasing Importance for RDTs with Highly Sensitive Lines for LDH

EESRWEIRINSE (LDH) t&llZ&kppEmiZinddt (RDTs) NEEMEH=R
bt
RDT for P.falciparum: ;& MHER RAYRIEIZHTCN (RDT)

Current test for Pf LDH are not very sensitive BT ERRZLEEINSE (PfLDH) AUMNIRSEAS
More sensitive tests for LDH: with a lower limit of detection are needed to reliably diagnose P.falciparum infections with

hrp2/hrp3 deletions TEE R RIREEICNTTA: ERUTRER, LMETRISHTFEARER richEH2/3
(hrp2/hrp3) FRICHSERMHEIR R

RDT for P.vivax [ HIE/RRAYRIEIZHiC
Current test for Pv LDH are not very sensitive =gt XJ 8] HfE/R R ZLEE RS BN REEAS

More sensitive tests for Pv LDH will improve diagnosis of Pvivax. B8 8 HIERE R A BRSNS NE B HERR
HIIZHT,

New competitive tests have 5 to 10 x lower limit of detection for LDH for both P.vivax and P.falciparum

Should target < 1 ng/ mL LDH.
FHIRFIEENIEIBERR (Pyvivax) FIKEHERR (Pfalciparum) RIZLERRLSES (LDH) &l TRRFFE 7 52]10f=.

BIRNIRES < 1905/ ZFEERIRSEs (LDH)

PATH
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Recommendations for Malaria RDT Manufacturers
teERRERIZET NI R ERIEIN
Countries with P.falciparum will need to transition to more sensitive Pf-LDH based assays as hrp2/hrp3 deletions arise
FEEMERSE (Pfalciparum) BIEZR, EHIhrp2/hrp3EREERERT, BEERITERIE REETP-LDHAYE
Y apr
Countries with P.vivax will prefer tests with more sensitive Pv-LDH lines #/E|B]|HJEJREH (P.vivax) BIEZRSE/E
FEREEE REPv-LDHENIZa9 N7
If a company is looking to enter the malaria RDT market: 158 —FRAEFEHNERRIEZHETEGN (RDT) iz
1. Plan on meeting the WHO PQ TSS-3 data requirements 11¥/iiEHF P 4282 (WHO) FiAIE (PQ) TSS-3
HIEHREK
2. Plan with enough time to conduct the clinical and usability studies Fl28 B 92T B FF GRS F0 o] BRI 5T
3. Invest in developing reagents for LDH which target less than 1 ng/mL limit of detection for LDH, or <5 U/mL

NIBSC antigen standard limit of detection. ¥ & /& ETXIZLEGARSEEE (LDH) HYIEH, (EEXZLERSEEE9CT
BRIEF1/ZF, SEREDNESEHARAT (NIBSC) H/FfimERI IR T5ERA/ZET

4. Manufacturers should pay attention to the combination of HRP2 and LDH they use on their RDTs | i@ < FE R
ERIZWrral (RDT) _LFEARIHRP2FILDHAYAHES PATH

DOAO@/I20
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Manufacturer e‘nc. WHO PQ (InTec)
FreBEWH Calfi %’}ﬂ’:} (ERIFOIAE))
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HEFEIEWHO PQLERBIEERS ST S
The Path to WHO Pre-qualification: InTec's

Malaria RDTs Case
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p
Part 03 Malaria PQEHIS=
Malaria RDTs Case

\. y,

‘Part 04 PQERiS A
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~8liE7rCompany Overview

+Norway
Denmarks
Englande _g#Netherlands
Belgium
«German
Moldovas ‘Uﬁraine

+Bulgaria Georgia .Kazakhstan

cedonia ;
Moroccos Tu msaia ~Turkey Uzbe.klstan

I Lebansne Afghanistan« .
7z Tajikistan

<Russia

Spains " Italy.
Mongolia

Libya. S
ey Egypt Jordan )
Bahrain  paistan

Niger Saud b . Nepals
5 +Saudi Arabia .

< ek Bangladesh
sIndia Myahmar &

gsen T'?;a“aﬁd& -V.i.efném
Guinea Nigeria Ethiopia- AMOF W, - Rhilippines
Ghana - +Cameroon «Somalia Malaysias
«Kenya .
cAEe *Singapore
ONge* pR Congo )
i nzannia Indonesia

Angolae

Mozam.bique

« Australia
South Africa

AAEL

=5
s R =]

Every Life Matters

Canada
Mexico The Dominican Republic
Guatemala =

*Honduras
*Nicaragua  Trinidad&Tobago

Pan3ma +Colombia

Ecuador
Brazil
«Peru e
Uruguay
«Chile
+'New Zealand
Argeﬁtina

. Every Test Counts
- KRS

35+£F IVDHAF= SR,
LI ERRTRBL R EE S BCR
IR AT A AT AT S B
tH 7=l SRk

Over 35 years of IVD
research, production and
sales history. Committed to
advancing the accessibility
and affordability of disease
prevention and screening
worldwide.

100+ ExR
More than 100 countries

S{CMNpEFHRE
Annual supply of 500

million tests



2ya&lfd@ rCompany Overview

ERFOMNFEE L= ZAFREMEELISARFIE, ZI3REH TDHEAFIAUE WHO-PQ) B E & Z A+
Eldl, ZRFROIGERFHEDESHROETDEHRPHREE S, PERISEHMNERER,

InTec has been dedicated to advancing global public health and continuously setting new milestones, from being the first Chinese company to
achieve commercial-scale production of HBsAg ELISA kits to holding the highest number of pre-qualification from the World Health Organization

4 FhE/EJBorn in Xiamen, China

(WHO PQ).

HEZEK
Solid

Foundation

RIELXR
Stable

Development

Deep
Cultivation

1989

1998

2002

v

REEN ZFRETRELISAI R

FREIEANEE 1SO 9001 TAIEAY IVDLRK
China's first HBsAg ELISA reagent The first IVD enterprise in China to obtain ISO

BITHE GMP REARR
Obtained China GMP Quality System

9001 certification Certification
2003 2006 2007 2017 R
S=CHIVIRSTIHR JEIJISO 13485IAE  FREFAMRILHC VIR HIVAIHCVE A G FIER1S
TR ERILE 1ISO13485 certified ERS st CESAIEE
The HIV-3th antibody China's first approved HIV and HCV colloidal gold
RDT NMPA certified HCV antibody RDT detection reagents CE certified
2019 2024 2025 R
RIEIERSS HIV , HCV RRASIGI=  FEEMRSERIE S (of, pfipv) PQ HIVEIBREF=ERIAWHO PQIME,
FWHO PQIAIE IAERg (Y RISERSWHO PQIAERIFREI L

Obtain WHO PQ certification for
both HIV and HCV RDT products
simultaneously

China's first enterprise to obtain WHO PQ
certification for malaria RDT products (pf,

pf/pv)

HIV self-test RDT product has obtained

WHO PQ certification, o.the
Chinese enterprise with the MoOst WHO

PQ listed products.



E3XPQIAIERYZER InTec PQ listed products

No LT e IRIEAY(E] ) o
| Product name PQ time )
1 ONE STEP Anti-HIV (1&2) Test 2019/05 Wl
AERBREFSHFEINER (RESE) F I B
5 Rapid Anti-HCV Test 2019/05 =
REFSFEShARIEFE (RIASR)
ONE STEP Malaria (Pf) Test
3 . N NAT A .
EIERRAERUAAE (RIAS%) 2024705
4 ONE STEP Malaria (Pf/Pv) Tri-line Test 2024/05
HHERR/BHERENFERINAE (RESEXE) * Y
!
c Advanced Quality HIV Self Test 2025/08 1 i g s 10
AERBRIEFESTAMCENINIEFE (BRIAEEX) i % ot
{ \; _ i R
S
-_ ‘H

DOAOSI/20



) 2valfasrCompany Overview
HRFINESTZEN

Other Certifications and Market Access

N
NMP A APPROVED

ERGREEEER / @
IRREINMPAAIERYF=E 3% CE JAIERY 3% UKCA JAIERS FmEE2Ek 50 RMESR
REEIX 1474 FEREEIk 127 A DL GA AN FEXIRSENSRR, it
The number of The number of The number of RHLIEPIX 634 4
products that have  products that have  products that have More than 50 countries
obtained CHINA obtained CE obtained UKCA and regions worldwide,
NMPA certification certification reaches certification reaches with a number of

. H
reaches 147 127 54 approved |temspcd§14-;o
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EHiEWHO PQRI#I
Why Pursue WHO PQ?
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) FIEWHO PQRI#IZE Why Pursue WHO PQ? I@C

REFEIETE WHO PQ, MUEBIRR, BRI 7Y ERERAFINKERRE. X—1TaiRE THIEAR (2022-2025 £Bk
RS ) A 2HRT R (Access to Diagnostics Initiative) "BIZOBin—RRESZMBAAZRELFRGBRE.
aJfiH, ATRAMRIMZETT M. REEREIN PQ TESHBPER ' eREREE (UHC) "MI"BE~REERSingE (HPPS) "iE
RIRS—. XESNEPTEAERERR, INEEHMERANERIIIGEE. K. ERFERHEAYHERER.
EAEKEERIORKIESHEKE, RZEERA WHO PQ ESEREERENZH~RHEAERTE. BEEN&EFENLXISHE
RIFEXREIER. PQ IEEME, (BIERXMIRRER 772 mlREd. REMMEARIEPRRERNE, ~RylEa,
AJEdekEs. KeE/ L BEEER. ZEPERRFEFMIGISSIIRG, AT AERRERIEXATTRE.

InTec’s pursuit of WHO Prequalification (PQ) is not merely a business choice — it reflects a long-term commitment to
global health equity. It supports WHO's 2022-2025 Global Health Strategy and the Access to Diagnostics Initiative,
aiming to ensure equitable access to high-quality, affordable, and reliable in vitro diagnostics (IVDs) for everyone,
everywhere. InTec's PQ efforts are aligned with WHQO'’s principles of Universal Health Coverage (UHC) and the Health
Products Policy and Standards (HPPS) framework. These efforts contribute to strengthening health systems and
accelerating the elimination of infectious diseases such as HIV, hepatitis, and malaria in low- and middle-income
countries.

As a global health partner, InTec recognizes the critical role of WHO PQ in ensuring that quality-assured diagnostics
reach national programs, donor-funded initiatives, and communities most in need. The PQ process, though rigorous,
guarantees that listed products meet WHO's international standards for safety, quality, and performance. Once listed,
products can be procured through mechanisms such as the Global Fund, UNICEF, and PAHO, expanding access in

resource-limited settings.
PATH

POAOS/I20



Malaria PQZEflI9=

Malaria RDTs Case
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) &S Product Development History

A N
Design it
Input Design output
(2016) (2019.09)
01 02 03 04
(2016.09-2019.09) (2019.10~2021.03)
[F#. HRIEFEAIZSHY IS HISIE

fbk, SSIEFNGRAIA
The selection,
verfication and
validation of raw
materials, control
materials and process

Design Verification

{o%

SR a0 ERR
PQ Dossier
Preparation and

PQ application

i2021:

(2020.07~2021.01)

IRITEIA (EE23IEE)
Design Validation

PATH

DOAO@/I20



) IRITHI AT FSPQEEK

Consider PQ requirements when designing inputs

ﬁﬁi?éTSS GuidelineflIEz AR5

Study TSS Guidelines and Technical Standards
EFmETTRYIEMER, RAFHEWHORBRITSSHITGS GuidelineLAREXEARER
XK. TSS Guideline}fERmEIERE, FE, RLUFZHMRLTEER, #ET
NREE. SR REMHSXEET. ZRMeIS BT R RN EEITHE S
th, BHEAF@ZHESH, BE~RMMRRLEFSPQMERNEEEX
In the initial stage of product design, it is crucial to thoroughly study the TSS and TGS
Guidelines and related technical standards published by WHO. The TSS Guideline sets strict
requirements for the performance, quality, safety, and other aspects of malaria products,
covering key indicators such as detection sensitivity, specificity, and stability. The professional

team of InTec conducts a detailed analysis of these requirements and standards, integrates

them into the product design concept, and ensures that the product meets the basic
requirements of PQ certification from the root.

PATH

DOAO@/I20



Malaria PQZ/595>= Malaria RDTs Case

Considerations for WHO PQ
i'l'xijﬂannlﬁﬂ' E%f' WE?

RMENR: ExoEETHREELSR, BASEESE.

Operating Environment: The intended operating scenarios, which
are often in a state of high temperature and high humidity.
BirER: il sEHIE=ETWAR. ZidE)
2y, 32 1 15| ESLIG = LI EINEHEA.
Intended Users: This test is intended for professional use by
laboratory professionals, trained healthcare workers or trained lay
providers in laboratory and non-laboratory settings.
a8l : £T FAER, FeiNaREYd (RIEESERRE
TEREREEGRN) | REN (KEA%RIEERE) . TRAMSEX
®EYE, SEFRRITMERMH I TEEEESRIL.

Product Design and R&D Verification: Key attributes of the
product such as reliability (ensuring accurate detection in
complex environments), stability (maintaining stable performance
for a long time), and usability (having the characteristic of being
easy to operate, convenient for different users to use) need to be
comprehensively considered in the product design stage, and
strict verification should be carried out in the R&D stage.

Technical Specifications Series
for submission to WHO Prequalification —
Diagnostic Assessment

From TSS-3:

D.2 Diversity of specimen types, users and testing environments and impact on

required studies

For WHO purposes, clinical performance studies should be conducted using the specimen types that
are both claimed in the instructions for use and most likely to be used in resource-limited WHO
Member States (e.g. capillary whole blood and oral fluid). If this is not possible, substantial data
should be presented to show the equivalence between specimen types used in performance studies.

Prequalified RDTs in low- and middle-income countries are likely to be used by laboratory
professionals’ and at point-of-care by healthcare workers, trained lay providers” or by individuals
who self-test. Depending on the intended use of an RDT, performance studies must be designed to
take into account not only the diversity of knowledge and skills across the population of RDT users,
but also the likely operational settings in which testing will occur. For example, studies that comprise
the testing of left-over/repository specimens by research and development staff at a manufacturer’s
facility would, on their own, be considered insufficient to meet many of the performance
requirement summarised in this documit.)



) BT Z EPQEK

Consider PQ requirements when designing inputs

Ag T T

SHARRKE~mLTEHMNBMREXER. ZRHtISHHIE LEANERRDT=Mm, MR
[RIE. 1STEEE. peAMitE. EREEMESFHEREHRITELE. HRE LHPQ=mINBGSR, ML
FadERNERE EREIE, RRELEARRE, HIMEES ™~ maaeiMsiER RIS e
AR, ESESERRTTREERE. BEFXLERRER, HESPATH, SREEFHEXNE

SR, BRBES~mINZITER.

It is crucial to conduct comprehensive research on the application environment of future

products after they are launched. InTec analyzes existing malaria RDT products in the market

and compares them from dimensions such as technical principles, detection performance,

cost price, and ease of use. Research the application scenarios of PQ products already on the
market, such as certain products that may have advantages in testing speed; At the same

time, identify its shortcomings, such as some products may have insufficient detection ability

for specific malaria parasite subtypes, or poor stability in high temperature and high

humidity environments. Based on these research results and combined with opinions from

relevant institutions such as PATH and the Gates Foundation, clarify the design direction of

our own product. PATH

DOAO@/I20




) WHO PQEE#E PQ Assessment Route |@C

° IVD}"‘nnWHO PQ]«AIIEHIJ_ZF]\_
« Overview of WHO prequalification of in
P vitro diagnostics assessment
Product Dossier o FEERTRYYREEAE
review * Instructions for compilation of a product
dossier

PQIFAESE o
PQ REE G - R TPARACIG =R NAERGE

: « WHO Laboratory performance
Assessment Performance evaluation evaluation and related protocol
Route

- REESERAXITL
« Assessment of the quality management
system

PATH
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fE/RRDT PQERIBAYESETI i |@:
Key milestones for InTec Malaria RDT PQ application

5.842F0i%BBB % Packaging and IFU review

2024.05 SRR IR & B R Th

Complete two rounds of label review and release by May

2024

3.X#i#% Document Review

2022 Q1-2024 Q1: ZHRLENEFZ, EERREBIURANTT
2022 Q1-2024 Q1: After comprehensive document review, there
were two rounds of rectification and supplementation

2.1. HWHOSEG =i 1T TEREITA

Performance Evaluation by WHO
laboratories

2021.06-2021.12: 1R BWHO PQRYEKEIE(L
IR, REF mAYERERFEWHO 3K
June 2021 to December 2021: According to the
malaria assessment protocol of WHO PQ,
sample evaluation was conducted to determine
that the product's performance meets WH
requirements

6.E=L23kHt Finally approved

202455 IFRFA1EPQ listEtg, 68 & #Public
Report

Formally obtain PQ list qualification in May 2024
and release Public Report in June

A IMHHEZ On-Site Audit

2023.10 TR mEA S IIAEE

2023.12 XAMBAFEIR

Complete joint on-site inspection of two
products by October 2023

Close all non conformities on December 2023

 2.2. 3458 Document screening
» 2021.08 5TAkCompleted on August 2021

1. IR & IBUERiS

Pre submission & Acceptance of Application

2021 QIEIWHO 2 HE T4 1B, tnEEABRERFF/EMalariar=
RHAPQEIEZEE, BT XENE—.

Received naotification of WHO Full Assessment in 2021 Q1 ,

marking the official start of the company's PQ application process PATH
and taking a crucial first step. DOAOSII20



N e
InTec Malarla RDT Clinical Performance Studies

$tX3PFE= 5 (for Malaria Pf RDT):
& JERPHESIKSMAEA (2200 {k/uL) FHERSMEER ( 22004 dik/pL)

7':'3JZ_|J_T|/\1H_3,,“\ (IE=EI. HZ=InRi. FE. g%,a’g%; 551898.67% (95%Cl:95.27-99.63%) #198.01% (95%Cl:95.94-
; ) #HTIEFRIZI. dyt i
REEMLL ) ?* |”.]E_Mi.m“ : BHFFE98.43% (95%EEXIE: 97.22-99.12%) .
E:ngczj:rfitaclér;ﬁgll;QzlsshlnCLOiz; SE[tehS}opia) € The sensitivity of malaria Pf venous whole blood samples (>200

_ \ : ) parasites/uL) and fingerstick whole blood samples (>200 parasites/uL)
This experiment is compared with the were 98.67% (95% Cl: 95.27-99.63%) and 98.01% (95% Cl: 95.94-99.03%),

results of microscopy and PCR to evaluate respectively. The total specificity was 98.43% (95% Cl: 97.22-99.12%).
the consistency between the

investigational reagent and the control

rost recults $1XIPfIPvi=ga(for Malaria Pf/Pv RDT):

| * EEPISXEMIER (2200NRIF/UL) FHSRSMEER (2200 8(k/uL)
ARG SEEAPCRERMITLLER, LA HIREES51998.08% (95%C1:95.16-99.25%) F198.29% (95%CI:96.32-
SN AR SN BRI SE ER g — B 99.21%) o
PSR, ST /AT St FEBRPVESIKSIIRLA (22007 iA/uL) MRBIEENI7.52%

(95%Cl:93.79-99.03%) .
F14998.89% (95%E(EX(E: 98.10-99.35%) .
€ The sensitivity of malaria Pf venous whole blood samples (2200

parasites/uL) and fingerstick whole blood samples (2200 parasites/yL)
were 98.08% (95% Cl: 95.16-99.25%) and 98.29% (95% Cl: 96.32-
99.21%), respectively. The sensitivity was 97.52% (95% Cl: 93.79-99.03%)
for malaria Pv venous whole blood samples (=200 parasites/uL). The
total specificity was 98.89% (95% Cl: 98.10-99.35%).

PATH

POAOS/I20

Microscopy & qPCR




PQERISFIHA

WHO PQ Timeline

PATH
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WHO PQ Timeline HiZEH
Maximum WHO time
FhEas
Pre-submission Form

YRS
Dossier Screen
J,
Bz ER

Assessment Phase

|

1
IRE
Labeling Review

l l l l
BEEER

Prequalication Decision
Figure 1 Full prequalification assessment deadlines

STRYEZ

Dossier Review

iz Z
Site Inspection

c
o
=
®
=
©
>
)
@
o
=
®
=
[
o
=
@
o

+

S—

60 WHO
calendar

days

90 WHO
calendar
days

J\

270/350
WHO
calendar
days

From:

Prequalification assessment
and change assessment
target deadlines, PQDx_300
v1 21 July 2017
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Thank You !

E: intecproducts@asintec.com
- +86-592-6807188

& www.intecasi.com



mailto:intecproducts@asintec.com

Research resources to support
manufacturers (HKJCGHI)

SHFE B R S R

(FE

FR L S INTKIRT A

= iR

PATH
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The Hong Kong Jockey Club
Global Health Institute
EEERERKEGEMAR

e HKU LKS Faculty of Medicine

GH I Gates Foundation

Introduction to Research Support Resources at
The University of Hong Kong

Leo Poon
Daniel C K Yu Professor in Virology
School of Public Health
The University of Hong Kong
Hong Kong
lImpoon@hku.hk
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HKU LKS Faculty of Medicine .
School of Public Health Key Milestones
M d BERERBLHAFTESR

The School of Public Health

The Dept of Social incorporated the Dept of The BASc in Global Health and
Medicine was Community Medicine and the Development Programme
established. Behavioural Sciences Unit. was established

The name was changed to The academic and research The MPH Programme
the Dept of Community arms of the Institute of was CEPH accredited.
Medicine. Human Performance were (accreditation date back
incorporated into the School. to 2020)

~- ~ —— g ———
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Academic divisions & research clusters

Six Academic divisions

Behavioural Sciences

Community Medicine and Public Health Practice
Epidemiology and Biostatistics

Health Economics, Policy and Management
Public Health Laboratory Sciences

Kinesiology

Two Research clusters

Influenza and other infections
of public health significance

Non-communicable diseases
in global health
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Over 2 decades of EID research using the One Health approach

WHO Ref Lab for:
SARS (2003) 2009 2012

H5 (2004) Euro Surveill, 2013 * Animal models
COVID-19 (2020) 1 g EID, 2014 Antivirals
CoViNet (2024) pandemic Science 2016 Basic virology
2003 Clinical studies
Nature 2009 2013

Science, 2013 Molecular Diagnosis

Multidisciplinary approach

e 53113 o201y -+ Evoluton
Nature 2015 * Exvivo models
* Immunology

2019

1997 Lancet, 2003 f
Lancet 2003 I’ \x
Science, 2003
,/

Resplratory diseases in human \

Pathogenesis
Transmission

/ Surveillance
Nature, 2004 ’ Stem cell research
Nature 2005 p * Vaccines
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Evidence-based control measures Population health e BSL3 laboratory studies
Food and Agriculture World Organisation ¢#7ZBR\
Q?/ﬁ Organization of the @)) forAnimcﬁ Health (-“ World Health

United Nations  Founded as OIE \Ag > ‘lj Organlzatlon

Lancet, 1998




Industrial Partners
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Health institutions

Food and Agriculture Q]'Q 2R
Organization of the WORLD ORGANISATION g@k’ %voral?“;laeat)tﬂ
United Nations FOR ANIMAL HEALTH \i\wwt’ g

Diagnostic guidelines:
* Molecular test

* Antigen test

* Serology test
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scooiotrunic Heath - Re@ference laboratory for EID

Me EEABAHEGEER

« State Key Laboratory for Emerging Infectious Diseases
« World Health Organization (WHO) Reference Laboratory (H5 and CoViNet)
« WHO Collaborating Centre for Infectious Disease Epidemiology and Control
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3 [ Studied pathogens:
ﬁ I Influenza virus (HP H5 and H7)
e Coronavirus (SARS, MERS and COVID19)
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Multidisciplinary Nature

Article | Published: 01 February 2022 TILIUI‘C <N
. . . . . . o COMMUNICATIONS

* Basicvirology SARS-CoV-2 Omicron variant replicationinhuman - icmiology of SARS-CoV-2 under an
° Clinical virology bronchus and Iung ex vivo THE LANCET elimination strategy in Hong Kong
* Clinical d iagnosis Transmission of SARS-CoV-2 delta variant (AY.127) from pet hamsters to
o Clinical treatment humans, leading to onward human-to-human transmission: a case study
* Epidemiolo nature TECHNICAL REPORT

IVIp I | gy’d . | lmmlnlology https://doi.org /10.1038/541590-020-0773-7
* Olecular epiaemiology BRIEF COMMUNICATION
«  Sero-epidmiology ORF8 and ORF3b antibodies are accurate

serological markers of early and late OPEN

¢ Surveillance Neutralizing antibodies against the SARS-CoV-2

o T cell Immu nology SARS-CoV-2 infection Delta and Omicron variants following
® heterologous CoronaVac plus BNT162b2
¢ Pathogenesis EMERGING INFECTIOUS DISEASES booster vaccination

° Virus transmission Probable Transmission of SARS-CoV-2 Omicron Variant in Quarantine Hotel, Hong

Kong, China, November 2021

e Virus evolution THE LANCET nature communications
Microbe

THE LANCET Stability of SARS-CoV-2 in different environmental SARS-CoV-2 specific T cell responses are lower in
Respiratory Medicine conditions children and increase with age and time after infection
Tropism, replication competence, and innate immune responses of the nature

coronavirus SARS-CoV-2 in human respiratory tract and conjunctiva: an . . .8 .
g ) B P ‘ Pathogenesis and transmission of SARS-CoV-2 in golden hamsters
analysis in ex-vivo and in-vitro cultures

™ - THE LANCET nature
CllnlCOl ChemlSTry Infectious Diseases Infection of dogs with SARS-CoV-2

Molecular Diagnosis of a Novel Coronavirus (2019-
nCoV) Causing an Outbreak of Pneumonia @

Viral load of SARS-CoV-2 in clinical samples



Translating science to public health impacts

Infectious Agent

f Susceptible Host Reservoir
‘ Chain of
Transmission
Q

Portal of Entry

Portal of Exit

Technical reports and guidelines:

Food and Agriculture 16
Q\V/@ Organization of the Q_e @V World Health

: : WORLD ORGANISATION Y
United Nations FOR ANIMAL HEALTH ¢ Organization

I The Government of
8 the Hong Kong Special Administrative Region



Early detection of emerging viruses

10 Jan: First genome in public domain
16 Jan: HKU submitted its protocol to WHO
24 Jan: WHO posted it for public use

g’fd? T}‘; World Health
¢ Organization

{%VIAEA

International Atomic Energy Agency

Atoms for Peace and Development

@5 PASTEUR
\s;'\N E§WORK

% 13 countries from 4 regions

Rapid Diagnosis of a Coronavirus Associated with Rapid Detection of Reassortment of Pandemic

April 2003

Severe Acute Respiratory Syndrome (SARS) @

Leo L M Poon =, On Kei Wong

g, Winsie Luk, Kwok Yung Yuen, Joseph S M Peiris, Yi Gu

Clinical Chemistry, Volume 49, Issue 6, 1 June 2003, Pages 953-955, https://doi-

org.eproxy.lib.hku.hk/10.1373/49.6.953

Institutions received controls and diagnostic reagents from HKU

Canada

|||||||

H1N1/2009 Influenza Virus @

LeoLHPoon &, Polly WY Mak, Olive T W Li, Kwok Hung Chan, Chung Lam Cheung
Ed» ard S Ma, Hui-Ling Yen, Dhanasekaran Vijaykrishna, Yi Guan, J S Malik Peiris

Clinical Chemistry, Volume 56, Issue 8, 1 August 2010, Pages 1340-1344,
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Guinea

By the end of April 2020: 170 destinations in 77 countries

May 2009

g, Huachen Zhu, Olive TW Li, Yin Hung C Leung
Joseph SM Penl Leo LM Poon =

May 2013

Molecular Detection of Human H7N9 Influenza A

Virus Causing Outbreaks in China @
Chloe KS Wong

g, Michael CW Chan, Yi Guan,

Clinical Chemistry, Volume 59, Issue 7, 1 July 2013, Pages 1062-1067,

Reference reagents and protocol were immediately available to different stakeholders



Sewage Testing

Tool for COVID-19 and Influenza

Targeted community COVID-19 testing

Hospital sewage
Institutional sewage
Domestic sewage

Mandatory Covid tests ordered for Tai Po residents

2021-06-23 HKT 16:49 Share this story [ 2
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Led by Zhang Tong (HKU Engineering)
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Mandatory Covid tests ordered for Tai Po residents

The government on Wednesday ordered residents in an extensive area in Tai Po to get
tested for Covid-19, saying a very high viral load was detected in sewage samples
collected there.

= : Monitoring
20000 VBl Make a “restriction-testing declaration” 150
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Establishment of GHI

A 5-year project on pandemic and epidemic preparedness
*  WHO Collaborating Centre for Infectious Disease

=2 SCHOOL OF PUBLIC HEALTH Epidemiology and Control
THE UNIVERSITY OF HONG KONG <+ WHO Reference Laboratory for SARS, H5N1, COVID

o oW Ok B A Jt B A B OB and other coronaviruses (CoViNet)

/ N\,

5.8 UNIVERSITY OF (4T, International
.. o \\/l ‘\// Vaccine
‘® CAMBRIDGE WL Institute
Institute of Therapeutic Immunology and Infectious Disease A nonprofit international organization

Objectives:

a. advance pandemic preparedness at the academic, industrial and policy levels.

b. translate research into practical interventions that prevent epidemic and endemic infectious
diseases with national/regional/global impact.

c. make the world safer by advancing access, equity, and affordability to critical prevention
technologies.




Six functional components in HKJC-GHI

Mo o0 oW
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Pandemic preparedness/Epidemiology
Health Economics

Vaccine Process Development

Vaccine Platform Development
Immunology

Capacity Building and Training & Enhancing Global Partnerships

Step 1: Swift pathogen detection and Step 3: Collaboration for pathogen Step 5: Health Economics and Disease Step 7:Support capacity for vaccine
accelerated vaccine development identification Modeling manufacturing
* Global Health Institute (GHI) * Global collaboration among * Health economics and disease * Flexible manufacturing, raw material
* Utilization of key strategies and stakeholders modeling expertise for comprehensive access
technological advancements » Swift information exchange, assessment * Technology transfer, partnerships
* CEPI's 100-day mission data analysis, and collaboration * Integration of evidence-based * Tailored programs for LMIC scientists  Coordinated

decision-making, resource allocation,
and effective mitigation strategies

Proactive
approach for Step 2: Identification of emerging Step 4: Novel platform technologies for
pandemic pathogens vaccine development
preparedness. * International networks of IVl and * Technology development, scaling, and
HKU pandemic readiness
* Disease surveillance in Africa, * HKU's Vaccine Process Development (VPD)
Asia, and Latin America laboratory and streamlined
* Advanced diagnostic capabilities manufacturing
of HKU and UCAM * Collaboration for technology transfer and
* Next-generation sequencing, real- knowledge exchange
time PCR, and metagenomic * Tailored vaccine development

analysis

Step 6: Clinical trial preparedness

IVI's expertise in

* Real-time protocol modifications
Efficient evaluation of safety and
efficacy

* Early involvement of regulatory
agencies

response to
emerging pathogens
and equitable
vaccine access.

Step 8: Contribute to equitable
access to vaccines

Global cooperation and
technology transfer

Addressing vaccine access
barriers
Advancing global equity



GOVERNANCE

Executive board Co-Directors

Professor Ravindra Gupta Professor Florian Marks Professor Leo Poon

d External Scientific advisory board
~aw.. Epidemiology and Pandemic
¢ :
@ Preparedness
Capacity building

Enhance global partnerships/
Provide training courses

l! Vaccine platform develo

bos!  her

5 Immunology



IVI's Global Network of Project Sites, Collaborators, and
Member States
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HKU-Pasteur Research Pole
M d BERAAKE-EEEHIE PN

‘ Epicenter of zoonotic and
' 4 emerging viruses in Asia
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Research
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Leo Roberto G l. 0 b a |.

HKU-Pasteur was established in 2000 to develop programs of excellence in research and education
that will confront the challenges and advance the understanding of infectious diseases.

\
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9‘ HKU-Pasteur Ao 1 5t HKU-Pasteur HKUPasteur -7 July 2018
Cell Biology Course Virology Course Immunology Course
October 27 - November 2, 2019 7 - 13 July, 2019 \) BUAE - ENBTRGD B e ARaVAYY 0% mistd st

HK LKS Faculty of Medicine q \ HKU t’xswfpﬁm' Medicinopo‘e HKU-Pasteur Research Pole tA AP ANMLEN EMERGING VIRAL INFECTIONS
gb Mod Gare anennes o0 ¢ Med srxs emannso December 3 - 14, 2018 LHE OB AL A BROAGH

Proteomics CorOnaViruseS ™ NEWdeadllneforpplctlons: h ¥ %)

course series will address the grand challenges of containing smerg-

Infections with an inclusive One-Health approach combining the fields

and human health, Special emphasis will be placed on discussing cut-

ge approaches (such as the use of "omics” tools and the harnessing of

) to Investigate the interspecies transmission of pathogens, a major
¢ hurman health,

Croucher Summer Course

This course will Sighight the Wisit sdvancet in Mrge-scals

Noel l“ﬁu-\ Cuaran) v’ I QUATIIILT e BAC COBRCTION AN COm@rational araly

w"ﬁs--"ohrsrﬁ the ongn, evolstion, tracermsubilay, ’ Bochenial aspects of Wnvane ol activtion and  Tnoson

von Moleculie biclegy. eprdemaiogical and cinical loatures of the : mudticelisler Bohavior in Sxaves and model orgesium, snd bumen
hghly pathogene SARS Cav and MERS . ra L - mrmane functon in Realth and A uears

wil hallengu partcipants to dusign axpatimentsl sntnges o

)eadline Tor App!

= thigate t"p:-'! of Co¥ infections “Sony K S ‘l'f‘fv:-"—:
9 AUGUST 2019 R e At HKU LKSFacultyostdicine A B
: \ / NS Potidand q HKU-Pasteur Ressarch Pole | 000
Jean KB4 (Xocsa) HEAS-ERERECO | a:;;‘ "";"“ o
KO Mong Kangl l CITESTERN (Auntiw
L Yoy Koy

Mart LAMERS (Netherand
ve MIGLIEL (France

T

Juan MILL France)

s o i 0 o " o= Rppmbleses = 18 - 23 June 2023
31 CROUCHER SUMMER COURSE IN R o e MUERE Croucher  wwowse
ADVANCED IMAGING 2019 ; i . R S ARSI R lmmuno'o ] n(? Elibr:it;a;::’(:r;ofwral Hepatitis
Deep learning in Imaging & Cell Biology KR o = i SUMMER COURSE 1 City, Vietnam
Pasteur

FRAY ERBURS G
i e A s N T e o Emel;ga:sralgw\{:ral Infections NEW DEADUINE FOR

3 A- ¥ x| ‘.‘ Pasteur : ‘9 “ : S APPLICATIONS:
f., )m s Insiut Puste gy ) ¢ OUTBREAK INVESTIGATION September 7,2018
HKU PASTEUR VlROI_OGY COURSE 23 & RESPONSE TO PANDEMIC i

No registration fees
Accommodation will be provided

26 JUI)’ 2013 ,‘ ;u.‘A' VI N Topics Confirmed Faculty
¢ the nniversary of the
2 . < Ko SRR Roberto Bruzzene (Hong Kongl;
HKU-Pasteur Research Pole, Hong Kong eur Immunology Course, We M€ o Epidemiclogy of viral hepatitis, Bergansin Cowte (Australia

tic tests and ethical Hoang Quoc Cuong (Vietnam);
2 5 Jonnifer MacLachlan (Australial;
0 Surveiflance: purpose and methods, Nguyen Thi Na (Vietnam);

IIC Bustding § Yeriisci v Resdareh :?:‘:‘;I‘:? ",j,"”'ro"”""'tc bes, Yusuke Shimakawa {France};

1t HRI-S 3 anit WRIPF ¢ © Prevalence and burden of disease of
chronic hepatitis, cirrhosis, HCC

Participants'Profile
The course s spechcally designed for health personned,
mainly but sot exclusively Trom countres in South East

BARAD (vatiafte assessment of surveiflance; Asia, incuding madical and health professionals, pobicy
ot rers dns e schcs e rtad g

R e e L crifical usdentanding of e compiu iviues 10 combut
manitor delivery and compliance; vial hepaanis in the conest of the global WHO strategy

O Fioke of government, NGOs, patients towards its elimination a5 a public heatth theeat.
Industry,

mﬂ;::,”.::'_:-_____':_m__“ Anniversary Scientific Symposium

Applications



An alliance of 32 institutes, spanning 25 countries across 5 continents

o SAINT PETERSBURG

EILLE

BRUSSELS
PARIS 2% SOFIA
WAVYS ROME o

» -
ALG!ERS’T:N'S ATHENS # TEHRAN

CASABLANCA

POINTE-A-PITRE #§ ‘DAKAR
¥ NIAMEY

- CONAKRY

- »
CAYENNE W ABIDJAN e BANGUI

RIO DE JANEIRO ® ANTANANARIVO
SAO PAULO" ™

MONTEVIDEO ¢

Dec 2024:

vian H5 meeting for Asian Partners

Climate and Health
Workshop in May 2025

HANOI & —#HONG KONG

VIENTIANE W
NHA TRANG
PHNOM PENH / ®

HO CHI MINH CITY

NOUMEA »

Croucher Summer Course on
Emerging Viral Infections, July 2025




Reference lab for global health diagnostic products

New initiative * Since May 2025

Gates Foundation

e Supported by Gates Foundation

* To accelerate development of affordable and effective in
vitro diagnostic (IVD) products on major infectious diseases,
including malaria, other respiratory diseases,

To address unmet needs of Low or Middle-Income
Countries (LMIC) markets,

Looking forward, create a knowledge exchange platform to
host seminars & international conferences on IVD

innovation

Biobanking
* Assay evaluation

* Training
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The Hong Kong Jockey Club I
Global Health Institute
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Webinar Information 1N ik

Language & Interpretation {5 SRIE{&EIE

R SRR SR EEERE.
- To access, click the globe “Interpretation” icon on your Zoom toolbar &t LE=_ERI“F IhEE,
- Select your preferred language and adjust audio settings as needed FiEiF (B LEIFEIANESIE

@% - This webinar offers simultaneous interpretation in Chinese and English

Question & Feedback iEa5kia

- Use the Zoom Chat to submit comments, feedback, or questions throughout the webinar
(Note your name, organization, and who your question is posed to (if specific) for any questions raised)

BENIRIRTICAE, TAS. IRRENLR,

- Questions will be monitored and shared during the Q&A sessions [BJFUSE AR T LEDE.

Interactive Participation Ef|&5

- Mentimeter will be used for polls and reflections during the webinar. More information to follow
ISR ERRETRRERN, FiEHERITA.

Recording & Materials F#l5&#

- Recording of the webinar and material presented will be shared with participants after the webinar
LWERE, SESEREMR. PATH

POAOS/I20



Agenda IXF&

Day 1 8—XK

Day 2 =K

Session Speaker Durationfd
IR EHE K

Webinar Information 2145400 PATH 5m
Welcome and Day 1 opening remarks Gates Foundation, 10m
SRIBEE R B—RIF = EEF HKJCGHI, PATH
Introduction to Next-Generation mRDTs
- . - PATH 15m
F—UERRIQIRFINE
Key considerations for mMRDT product development and
clinical study design PATH 20m
JERRG T AR RIGRAFRIZITRXEE B EE
Reagent resources available to support manufacturers :

. NN Fapon Biotech 20m
B T S A R AR i
BreakZ:&X 10m
Regulatory pathways and strategy ia B8R 55RAE PATH 15m
WHO PQ overviewtt BHIFRAUEELA PATH 20m
Manufacturer experience with WHO PQ InTec 20m
AR PARTUALE (WHO PQ) FEHNEK
Research resources available to support manufacturers

o R HKJCGHI 20m
B ATHREFEIARER (FURMR)
QAR PATH, HKJCGHI 20m
Day 1 closing remarks&5—XRE55RIE PATH, HKJCGHI 5m

Session Speaker Duration
17/ mHE <
10m
Welcome and Day 2 opening remarks Gates Foundation,
DR B KA = HKJCGHI, PATH
Public sector market insights PATH 20m
KRB IHIZREER
Private sector market insights PATH 20m
FAZER IhiZiRER
Participant surveyS&=iFa PATH, All 10m
Break&BR 10m
Manufacturer experience with LMIC markets Wondfo 20m
EFEBEPRRIIN\ERHIANEE
30m
Partner experience with mRDTs Centre Pasteur du
SR EEEERREZSEME NS mAYEZE Cameroun
QEAIRE PATH, HKJCGHI 30m
20m
Day 2 (final) closing remarks Gates Foundation,
FoX (BE—X) &RiF HKJCGHI, PATH
PATH

DOAO@/I20



VWelcomeBack and
Day 2 Opening Remarks
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Public S' M. Insights
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+ Defining the public sector REATIEER]

- Historic donor-driven demand 5 SE18IEEIXFIHIE K
e Volume ==
- Donor financing §lEZ& &
* Prices M mRINTE
+ Types I35
- Manufacturers &5
+ Stakeholder analysis for next gen RDT demand Fr—{CIHG IR FIE KR ZZBFEDHT
+ Next gen RDT demand forecast $i—{CidiSid 3=k
* Appendix ffi3R
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Public sector definition 2\ 1LIB[IE N

What is, and what is not, the public sector? 2HE=Z JE S 4, AEBESHA?

For the purposes of this presentation, we generally mean the RDT market that is financed by major donors like the Global Fund, the
US government, and UN agencies (e.g. UNICEF, UNDP, etc.) S XRAVFIT=F, EAIFENRIGmHz, BEEHEKESE. EE
B REASETE (MBREE) 2w, REEFARITHIZES) XEEFERELRHEESFTS.

Public sector — general market size well known. Private sector — market size not defined.
AHER] — BIHIZAUEET AAR, FASEBI J—RIBHUEREX.

«  Major donors EEJFEE — Global Fund and the United States * Health facilities not run by the government IFEUFIZEHIE TS
government (USG). Procures only WHO prequalified (PQ) or « Private retail clinics and pharmacies fFAAZ&EIZFRF1Z5/E
Global Harmonization Task Force (GHTF) founding member . - A gz Bl A=)
approved RDTs. SFRESH RN, (MRIEWHO PQIS Ik Contains many PQed RDTs & ZEi@ITWHO PQRIHRIGIZH
ET{EE (GHTF) BUiapkERitbAERIRIGI. GHTF BliamER
B4 AR, mMEX. KRR, BAFIEE.

«  Ministries of health —B4Zp

«  Donor-fundedigN&iZEf: Procures WHO PQed or GHTF
founding member approved RDTs. SREIFWHO PQ&ak,
GHTFBIa R R ERI RIS . : N\

+  Domestic fundingE R #&%: Can procure WHO PQed or BTN o,
non-PQed RDTs. Regulatory requirements differ by country. s W c“‘“‘°4y°ﬂunmexp,,aﬁm
Not included in this analysis. BJSREIEEWHO PQitEEL « -
ﬂléfléﬁ%iﬁﬂg'ﬁ%*ﬁiﬁﬁﬂo WEEKEERMR. FPHFEE
LA,

«  Smaller donors/MNIBNEE — mainly WHO, UNICEF, UNDP.
Procures only WHO PQed or GHTF founding member approved
RDTs. EEj$ K& WHO. UNICEFFIUNDP, {XERMWLEWHO PQEX
GHTFRItaRk SHLERIRIG &R,

K
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+ Defining the public sector REATIEER]

» Historic donor-driven demand 5 SE8 5 & IXAIRYTEK

« Volume F=525&

- Donor financing §lEZ& &

* Prices M mRINTE

» Types =m5!

« Manufacturers 4775
+ Stakeholder analysis for next gen RDT demand Fr—{CIHG IR FIE KR ZZBFEDHT
+ Next gen RDT demand forecast ZHr—{CIHiSiZFI=RFa
* Appendix ffi3R
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Volume F=R#iE

Malaria RDT market size EEit&idF iz

The global malaria RDT market size was at least 450 million RDTs in 2023
2023 F IR IR A HIZMRZE /94 5240

2024 World Malaria Report (2024 FtHRERIRS)

Fig. 7.6. Number of RDTs sold by manufacturers and distributed by NMPs for use in testing suspected malaria ¢ The 2024 World Malaria Re_port (WMIR) noted that
cases, 2010-20232 Sources: NMP reports and sales data from manufacturers eligible for the WHO Malaria RDT Product manufactures sold 450 million RDTs in 2023
Testing Programme. (2024 FHFYERIRS) 18, &£F-mE20235FHE 74.5(21
anufacturer sales istributions® 'l%*“éiit?U%o
450 ?ub-sgh:ran Africla: =MSTJS-?ah:ratn Africa . I i i L.
M P falciparum-only tests 1% Outside sub-Saharan Africa * However, this only includes manufacturers that are eligible for
o Combination tests - I [] the WHO Malaria RDT Product Testing Programme.
B 7 flcparum-onty tests = = - 9T, XA AEERS SWHOEE RS RA SR E A
M Combination tests QEFZ%
350 ]
_ I I I »  This means that sales from manufacturers that have not met
s 3w l l the WHO’s quality standards, or do not want to be part of the
E l = — Testing Programme are not included in these data.
£ Ll BRI, FAEMWHORE ISR ES S NRE MR
2 — RSN, FAREANXLEEE GRS,
g 200 I * The global health community does not have good data on how
E many RDTs are sold by other manufacturers.
0 éﬁ%&% HRIRZ X TFEMEFBHEE T S/ Mo ReiiFIRYe]
JE
mo * That said, RDTs sold by non-eligible manufactures are mainly
© sold in the private sector, where sales volumes are much lower
because many patients prefer to directly purchase ACTs rather
. than pay for a diagnosis
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 Eféﬁzmtl:, Z:ﬁ ﬁ*ﬁﬂl_—]ﬁ?’:ﬁﬁ)ﬁﬁgﬂﬁ H&ﬁi‘t?ﬂi%u.br‘j%=
NMP: r;atior:lmala;ia progra:]mme;P. fal':iparum: ﬁlasmodium I'a(l;‘iparum;R:T: dra:)id di‘z:«;gnc;.lsticl t::t; V:IHO: Wc;rld Health Orianilz.:‘tion.k ﬁBl —_I EEEF‘FF%,% % Eﬁﬁr__‘a:g}jzm’]* %*gﬁr li-ﬁ%
* NMP distributions do not reflect RDTs that are still in storage and are yet to be delivered to health facilities and community health workers. (ACTS) ﬁﬁzl Ei{jlﬁ&ﬁﬁﬁﬁ .JJ:EH%E %E{ﬁ g PAT H
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Major country markets and donor funding sourceFEEHFRiigfIEERER

Outside of India, the largest RDT markets are in Africa, which bears most of the the world’s malaria burden. The Global Fund has typically been the largest
funder of malaria RDTs, followed by the United State’s Presidents Malaria Initiative. FREDEZS), SARIREIAFITHEIBATIEN — izt XFRBE SR AE S
ERRmiiE, SkESBEERERRMORFINGEARES, EXRXERFE&XGIEN (United State’s Presidents Malaria Initiative)

Top 30 country RDT markets2IkBI300I EER RGN XA

Average malaria RDTs procured 2021-2023 Average malaria RDTs procured 2021-2023
by funder (millions) by funder (millions)
- 5 10 15 20 25 30 35 40 - 5 10 15 20 25 30 35 40
Uganda Niger wess—
Gelcwm | Kenya meemss
plx{eqm Sudan =
Zam b i a1 Madagascar wem
IN TG s Mali s
MOZam bigUe s Senegal mam
Tanzania /o Guinea mm
Burkina Faso msss— Sierra Leone mmm
Malawi m—— Cameroon mm
Burundi mee—— Papua New Guinea m=m
Ghana m——— South Sudan ==
Angola mssm— Benin mm
Cote d'lvoire mm— Togo ==
Ethiopia m——— Myanmar m=
Pakistan me— Central African Republic mm
uPMI mGlobal Fund = National government = PMI =Global Fund = National government
Methods: Average annual RDT procurement volumes taken from 2024 WMR. Percent breakdown by funder estimated based on PMI PATH

and Global Fund procurement data from 2020-2022. /53%: HRIGIRFINESIRUELIRED (2024 FiHFEERE) . REEAXISH OO0
mEEEEE, BT 2020-2022 FEERFIERAENR (PM) REKESHRBEIREESE. B



Funding trends for RDTs @i 5IA9EEEEE

The US government has drastically scaled back funding for global health, and this will affect RDT procurement, but likely to a lesser
degree than many other areas of global health. SEEBFEAIERIREIK I ETRATEZIRAN, SRS RIQIFIFRE=ERN, (B
FEEHRPEMHEMES TR, ESFEEERER.

America First Global Health Strategy — September 2025 Global Fund GC7 Programmatic Reprioritization Approach — June 2025
“KEIfTE” SBKBPEKIE —2025F 9 H 2B EFLRIEFES (GC7) MAMKRARELE —2025F 6 A
“Maintain 100% of Frontline Support, Including All Commodity Purchases and Funding for . The Global Fund experiencing a budget shortfall and has asked countries to
Frontline Healthcare Workers #E5F 100% B9—4374F, BEIEMBYARMWIAR I—%ET reprioritize their existing funding. £EESIFHEIGTIER TR, HEEZKRZEWINERE
TEERHINBESIF ERTREEER.
“In FY 2026, the United States will continue to cover 100% of all frontline costs that the «  Guidance from the Global Fund for included: 2B EE£AIHEXIESENEIE:
U.S. government is currently supporting in all countries. After FY 2026, the United States P . ) . . .
will cover a proportion of these costs as countries will have required co-investment levels ’ OIS SN [l FOHS procuremegt e hissEng HX' M ]
= e = B 7 BX an 'y N
based on each country’s income level. The commodities covered will include: 2026 TA4E, Qf;%pz?r(gj)c%jyﬁ‘é%g‘:\*[ﬁ. %gé_ﬁi@%m;m%?ﬁfﬁﬂinpE’JYIZX% L) s
EERBR L RFEERRT BRI S EXFIE —2 . 2026 WEZfE, EERKHE = = Ao
R WEZER, BAZERRIEESVNKFLEFENNESHENE. MBAENIREE «  “Countries should include at a minimum: commodities (ACTs, RDTs, IVAS,
¥&: RAS & CQ, PQ in Pv contexts) and essential supply chain costs...”&EZE/>
- 2 - RBNLLTAS: MR (BEERRENTELY) (ACTs) | tRiaIHFI. #bKE
B gz/><\ | I\ N /><\ 1) %5 o B W),
[ECHEE AR EIED e S SN e b ] (e SIEBZALON (VAS) . BHIEE - ABESHAISEE (RAS & CQ) .
Malaria diagnostic testsTEBRIZHREIN (il / BRSS) IIREIRR (Pv) B THIARE (PQ) ) ROERIHNHERA......
Anti-malaria medicines, including seasonal malaria chemoprevention for childrenij; . “Ensure effective diagnosis and treatment at public facility and community
£, SERT) L ENEDHERETLZ5Y) level with continued attgntiro_n to drng_;_ ;fesistance mitigation %’[;;E%gl(\as ('rﬁnlil\tj_p_le
. e first-line therapies). “HHREAM EF IR X ERSLMBERENZHTSIAT
Melariaivacsines =t RS SRR (ST hE) | 7

Downside risk: A decrease in US government funding will still put downward pressure on the malaria RDT market

TiIREE: EEBFEEIRARL, (HISIHERRSIRAHIHIEK FTED.

«  Many essential health systems programs that supported the quantification and delivery of RDTs have been cut. & & HRGEFINEESRIT SEOSRMS IS
NEZE DA RSN SHER,

. . . . agn ﬁ\ 4N« 7 A=
g_%r )ﬂj%%gﬁ% E%%E%%gﬂt’?% %&c,:%r}rﬁgf% %g% (eé%%[f% j_% jpcrﬁl)ﬁ?}}%}%/e/l\ eol similar level of malaria commodities as before 2025. it 2025 &5, BEBXWSIL

«  Funding cuts have negatively im&aﬁ;ed WHO malaria-related activities, like WHO prequalification product testing. =& EIFITWHOSERBXAENT=4E T T

=, HIEAWHO PQ= el
« US funding for malaria will shift to national budgets in the coming years, fragmenting purchase orders and supply chains.
L R SRR A SRR RO AL

AFILE, EERERGIENZINISERSERRME, X

=

N>



PricesFﬂ{Mﬁ
Status quo RDT prices are typically less than $ 0.30 BRI FIEOMNMRIBEET 0.30 =T

The Global Fund pays approximately $0.22 for a Pf. RDT and $0.28 for a Pf./P.v. RDTs, and the median Global Fund order size is 1.5m RDTs, or less than half a
percent of the approximate donor-funded annual market size of ~400 million RDTs ~ £EKEEJIPHRIGIHAISHTHISENEI)9 0.22 5T, JPHPVERIGIEFISTTHISNLY
79 0.28 55T, £BESANTBEIAEPAEY 150 HHRGEHR, X—IUMEAREIENG S REIRIRIGHFIEYHIaE (29 4 1249) AY0.5%.

The table below displays data from the Global Fund’s Transaction Summary data base. Important information about these data: FRERIIEIERET2HKEESRS
HELIRE., XTI XLHIENEERERANT:

« All transactions since January 1, 2019 are included and the data was downloaded on April 1, 2025. #3EE€ S 2019 £ 1 B 1 HLARBBE3: 5, BiZEUENT
FATIEH 2025 4 B 1 H.

All transactions where the average RDT price was more than $ 1.00 were excluded as these were from very low volume transactions atypical of procurements
meant for case management. FTERIGIHFIISHNEET 1.00 ST ZIICHBR, EALRRZHERIK, ANETRATHHEEVHEESRLSTEE,

* The Presidents Malaria Imitative (PMI) accounted for approximately 40% of donor-funded RDT procurement, and the table below does not include any PMI data.
PMI does not publish price data. PMIZY 18G5 R ENAIHISIHFIRIIER 40%, ETFERAE ST ANZITLIAIEIE — PMIEARALRFHNTEEERE.

Reference price, EXW,

RDT Type " I .. |Weighted average price Total RDTs % of RDTs ordered Average order size Median order size
A7 I T UsSD %d’é{“*g, }_ﬁﬁc Ap| g = AN s S . + - i
PRI SEEY oy e DIEIMME RIS 2 PRAGIHFITT M S ST BRI 1T ERHE (Y
J'_'\'{“ « >=JC
Pf $0.24 $0.22 426,042,380 51% 1,963,329 1,500,000 217
Pf PfLDH $0.40 $0.21 1,660,000 0% 1,660,000 1,660,000 1
Pf HRP2/PfLDH $0.40 $0.32 1,301,825 0% 433,942 216,000 3
Pf/Pv $0.35 $0.28 187,781,050 22% 881,601 288,000 213
Pf/ Pan $0.36 $0.30 100,478,245 12% 1,456,206 778,350 69
Dia':’glf:z!;cR?:slg’* $0.33 104,650,187 12% 1,175,845 500,000 89
Pan $0.04 16,309,800 2% 5,436,600 352,000 3

Sources: * The Global Fund, Pooled Procurement Mechanism Reference Pricing: RDTs, version Q2 2025, revision 1 yosoenzo



Market share by type of RD Ti&ziRiaix IR S BmiamER

Sources cite different market share figures for the various RDT types; however, the figures are broadly similar. Pf HRP2 RDTs make up

the majority of the market, followed Pf/Pv (HRP2/PvLDH) or Pf/Pan (HRP2/PanLDH) RDTs

RERFEXY SRR ARITan TEGERABER, (BRNEHER—E, PfHRP2EURGIIF SIEMIZESN, EIRZPPv
(H7F HRP2/PVLDH #&IE8) BkPf/Pan (EF HRP2/PanLDH) BUiH#&iKF,

_ Unitaid 2022 Malaria Diagnostics Market and
CHAI short-term procurement forecast Technology Landscape

IR BERENEIN AR (cha) FSHASR TN Unitaid 2022 SR AT 5 S AT

Donor-funded RDT procurement W FiHRe2 W PrHRP2 /Py W FiHRP2 Pan W P
forecast by RDT type PfLDH, HRP2, PvLDH B PfLDH, HRP2, pan PfLDH, HRP2 B PfLDH & HRP2

(3 test lines) (3 test lines) (2 test lines) (single test line)

100% — R
90%
2 80%
70%
60%
50%
6 40%
30%
20%
2024 2025 2026 10%
= HRP2 (Pf) ® HRP2/pLDH (Pf/Pv) 0%

2017 2018 2019 2020 2021 (partial)
= HRP2/pLDH (Pf/PAN) = pLDH/pLDH (Pf/Pv)

Malaria RDTs (millions)

* An analysis of 522 million RDTs purchased by the Global Fund indicated 74% were Pf only, 13% were Pf/Pv, and 13% were Pf/Pan
XEREERWAY 5.22 (ZIDRIGIFIRIDITER, 74% HUEGUPEL, 13% HPPVEL, 13% JIPfiPanZ,

+ This figure, along with the Unitaid report, may indicate the CHAI short-term procurement forecast is overestimating the market share PATH
of Pf/Pv RDTs.iz&iE 5 Unitaidi IR SBES, EIFRIFCHAIRERIRGTTUS & T PHPVERIIHFI IO &, DOAOII20



Countries and product typesEzFr=amE

4

Typesi=m¥sl

The Global Fund publishes detailed data on RDT procurement, which can be used to understand country RDT preferences and market
share. However, this data is imperfect and should be used with caution. £IkE &SN\ IREITFIKWENEMEEEE, XLEHIET AT T
BEXIRGEFIARTF R a0 ER. A, ZEEAIEREE, SRNHEER.

Volume

Uganda
Uganda
Uganda
Uganda
Uganda
Uganda

Country

2021

First Response Malaria Ag HRP2 [113FRC25/30] - 41,736,075 -
First Response Malaria Ag P.f./P.v. (HRP2/pLDH) Card Test [PI19FRC25s] - - 14,484,875
STANDARD Q Malaria P.f. Ag Test 25T /kits [0OMAL10D] - 9,072,125 4,554,275
CareStart Malaria Pf (HRP2) Ag RDT 25T non-CE [RMOM 02571] ex-G0141 27,348,800 - -
First Response Malaria Ag. pLDH/HRP2 Combo Card Test [I16FRC25/30/40] - 1,300,000 -
SD Bioline Malaria Ag Pf 25s [05FK50] - 8,465,000 -

Product

Volume
2021

Zambia
Zambia
Zambia
Zambia

Country

Malaria RDT (please upload invoice) <{——

3,059,950

3,000,000

4,184,725

First Response Malaria Ag P.f./P.v. (HRP2/pLDH) Card Test [PI19FRC25s] -
SD Bioline Malaria Ag Pf 25s [05FK50] 12,738,700 | 8,824,750 -
STANDARD Q Malaria P.f. Ag Test 25T /kits [0OMAL10D] - 3,220,725 -

Product

Nigeria
Nigeria
Nigeria
Nigeria

First Response Malaria Ag P.f./P.v. (HRP2/pLDH) Card Test [PI19FRC25s]

4,760,825

4,290,250

Malaria RDT (please upload invoice) <—— - -
CareStart Malaria Pf (HRP2) Ag RDT 25T non-CE [RMOM 02571] ex-G0141 5,569,575 - -
First Response Malaria Ag HRP2 [I13FRC25/30] - 17,153,725 -

PATH

DOAO@/I20



Manufacturers&r/=ig

Manufacturer and country of manufacture market share& =@ R4 =EHiHHER

Abbot and Access Bio dominated the market for years; however, Access Bio has dropped out of the market and Abbott has seen it's market
share fall. Recently there has been an increase in RDTs manufactured in India entering global markets and many major manufactures are
exploring opening factories or establishing manufacturing partners in Africa 253k, IS/ E (Abbot) SERIFEAY)/ T (Access Bio)
—BEaEmBFRLETSMA; A, EREEYATEEEEM, HEATNmBmEIEHINNE. 58, BEEFIRGTFIFEANEET
I EBMEN, BERFEEFHIEESEIEMNFR L] S8i@ IESFMEXR,

Market Share of Malaria RDTs by Manufacturer Market Share of Malaria RDTs by Country of Manufacture

REFBUIS RIS A Giohal Fund REFEUSIERROTIINE  giopal Funa
Total donor-funded RDT market market on
BB R 55 SHES! o | Tafietonly
100 | |
- |
90 - | 90 i
£ 80 : £ 80 :
e 70 | g 70 i
» 60 i gﬁo i
2 50 i 5 50 |
= 40 | 2,40 i
S 30 : 5 30 |
g 20 | & 20 i
o |
S 10 | 10 i
0 ; 0 |
2017 2018 2019 2020 2021 | 2022 2017 2018 2019 2020 2021 | 2022
Abbott Access Bl Premier Mediad a) (partial)
| [0) B ACcess blo H Fremier viedical = vy
m Arkray Meril m SD Biosensor  m Tulip/Orchid mindia mKorea mUnited States mNot Specified

Source: Global donor-funded market data for 2017-2021 from Unitaid malaria diagnostic
market and technology landscape 2022, and data for 2022 from Global Fund Price and PATH
Quality Report only. DOAO®/I20
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Interviews: Uncertainty for investments in next gen RDTs ifi: F—RIMEGIXFIG S FEARELSE

Manufacturers want to know future demand. National malaria programs cite the importance of WHO guidance. Researchers note
uncertainty of pfhrp2/3 deletion spread. Budget-conscious donors are aware of opportunity costs. 4Ef=H 2L 7 R KENK, ZEEK

EIERNWHOIERIEE . R ARIEHpthrp2/ 3B EREYT SIERFEARELE. RENEAIBETS SIS,

Manufacturers

S

Expressed that there were many market intelligence gaps
inhibiting decision-making. RS BIFEE S HAISIRER,
XPRFRIERIEAS.

Noted the uncertainty around the spread of pfhrp2/3
deletions, the price customers are willing to pay for
LDH/HRP2-based RDTs, partner support, and the
experience of previously “getting burned”. 1§ LA /A EE

LDH/HRP2IGNEE RAIERIIIFUSI (T BIMN S, SRIKEHRISRS
HE, LRI EBRK FIELR0.

Consensus that LDH/HRP2-based RDTs will cost more
than current RDTs but would not say exactly how much

more. FF7HIRE, EFLDH/HRP2EMEE RAIRIGIHFI R A
BETHMARGER, BREmERBEASHSD,

Donorsigl&rs

Want to see a diverse supplier base, a pipeline of innovation to
meet emergent threats, and products available at the lowest
sustainable price F2EZSITCRIHNEEHAR, BEIERNXISRARY
ESeIET=me, LARLASRIRAT S &N A= &,

Difficult to pay for more expensive RDTs when budgets are
stable or declining, will really need to justify value and need. &7l
BREEERNER T, ELURBMEESRRIGIHF, EILHET
REARDICIEHNMES L EM.

National
Malaria
Programs

EERISESnpdl

Cited desire to follow WHO guidance and would switch
RDTs once reaching 25%. & ZIBEWHORIERE, BX
(FHEtR) 153 5% RLA LR, SERRIGIHF.

Preferred PFLDH/HRP2 RDTs if same price. &{f1f&t8[E,
SR FiEEPLDH/HRP2ERISIRF,

RDT transition timelines average about 1.5 years: 6-12
months on the policy change process, and 6-12 months on
implementation (procurement, training and distribution).[J4&
IRFIREIREHATI929 1.5 FF: HAPBEREEIMER 6-12
B, X (BEXRE. HIFoE) ©F 6-12 1A,

Prefer to use multiple brands to encourage competition. {ifi

ETERZ @, LEHRS.

NMPs would consider RDTs that were 20% more
expensive if donors willing to pay; RDTs that were 70%
more expensive seemed unreasonableZiBIE 5 R =/&EZS
A, SEERIEIE (NMPs) SEERWNIEFH 20%
BIRISIRF; TNEEE 70% BUREIEFINBEIA A SR,

Researchers

&

Uncertainty around pace of pfhrp2/3 deletions spread, but
research being done to track it. pfhrp2/3EEERKAVY BUEREFEAR
el (EBREBHEXHRNERTIER.

Outside of Horn of Africa there is evidence of clinically relevant
pfhrp2/3 deletions, but not at = 5% level. ZEIEMZ BLIMEX, B
BIHERBFEE SRS AIphrp2/ SEREGRKENR, (EiXiRE
FREAIKE] 5% RLAL.

Elimination areas more at risk due to more monoclonal

infections JEfERIBX RBE—TRfEREREZ, HIGRXEENES

Implementers

SLhEE

Expect total RDT demand to increase due to increases in cases
and the use of more community health workers, but this likely
change after funding cuts JitHFEEBHIEIIAR X B4 TE
EERAELR, RIGTRINSEREEMEK, BERSHIRSE,
X—ERE R REEK.

See a 20% increase in RDT prices as unlikely to be affordable,
would require a strong value-proposition. IAJIHRASIHRINHE ik
20% f5, KESEHAAZEE, BFEEENRINMEISIERSZ
XK,

Believe some countries would strictly follow WHO guidance while
others would develop own policies. INIERD ERS™FZIEFWHO
HtEm, MBr—LERNESHEREBER.

Stakeholder analysis FlZtEXE 9




ContentsH=x

- Defining the public sector FEZNTLER| ]
- Historic donor-driven demand 5 SE18IEEIXFIHIE K
e Volume ==
- Donor financing §lEZ& &
* Prices M mRINTE
» Types =m5!
- Manufacturers &5
+ Stakeholder analysis for next gen RDT demand Fr—{CIHG IR FIE KR ZZBFEDHT

.+ Next gen RDT demand forecast Fr—{t{ IR FIE KN

* Appendix ffi3R

PATH

DOAO@/I20



Next gen demand forecast

Fi—4 LR et IR

Next gen RDT demand forecastir—{iRtain Ik

Demand for next gen RDTs is expected to rise as hrp2/3 deletions spread, new suppliers enter the market, and prices decrease. fE&

hrp2/3ERTRKAIY B, FrMNEFENTZIARNME T, FHH—ARaINFIREIG BB R,

Next gen RDT demand
% market share and volume (millions)

500

-
=
£
) 400
f .
g
5, 30 P, 255
Q n 71%, 293

=
E S 390 89%, 353 84%, 342
< = 200
o E
:

4% 14 =

3 100 ]
é 8% 30
o _ 16%
(]

2025 2026 2027 2028 2029 2030

B Next gen RDT Demand M Latent next gen RDT demand M Traditional RDT Demand

«  Estimates of the spread of hrp2/3 deletions are the primary driver of demand behind these estimates. hrp2/3E RGBS RPLELEE, EXE A
—RREIHFIBXKERIZ OREEE,

«  Current demand for next gen RDTs is limited to Ethiopia, Eretria, and Djibouti at around 8 million RDTs. By, Fir—IRIGIHFIAER(XEREIRZEMFKLLIT,
[BHETFEMR=E, FXKEL 800 H7.

* If modeling estimates are correct, hrp2/3 deletions will cause the need for next gen RDTs to rise to 44 million in 2026, however, limited suppliers may only
be able to provide 30 million RDTs for the market. E1EEULELERER, F 2026 &, hrp2/3 EERFESEFT—RIRIGIHFIRIFEREIEZE 4400 A1, A
m, HNEHERR, EiTEXEE/ImhiziRMt 3000 517,

« By 2027 the supply of next gen RDT should be able to meet demand as more manufacturers enter the market. fEEE S EHATG, 2 2027 &F, i
— Rt BN EEHE R K.

»  Given the current funding environment, there model is likely overestimating the speed that the market will shift to new RDTs. E[EZ|LHBINEESINE, 2R
Btz R R R R R R B RS E AT sema.



Key takeaways (OB

1. Overall malaria RDT demand is likely to remain steady, however there is significant downside
risk with the decline in US government funding for global health.
B E, ERRMOAFINEKTREATFREE, (BEEBRTFYEXEEIFHNESRNRLD,
ek S BERY T TXGE,
«  Domestic country financing will increase in importance, likely resulting in less centralized
procurement via large donors.

FEERNRZESNEEITEAME, X seSEIBT ARBIRSH THISEFRWIEE R,

2. Next gen RDTs are expected to increase in market share as hrp2/3 deletions spread and
more affordable RDTs with combined HRP2/PfLDH lines enter the market. fE&hrp2/3 & X Tk

A0, LIRESIEE; HRP2/PILDH BEARIE EMEEERARFMNTS, Tt F—
RERGEAINTH BN TSRS .

3. Manufacturer market share is shifting with more RDTs being manufactured in India. HFEDE

FEFFRIRRIIFISEERSZ, ErBihinnEisBERERNL.
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Next gen demand forecast

F— AU BRI BRI

New RDT demand forecast framework and phases #FrBd et R E RFUMFELS K M E;

Framework: A relatively simple framework is used to calculate the expected number of new RDTs procured in country
given donor- and country-side demand factors

ESR: RAEERAER, SERELSSEERNEXRRER, ITESETTRWIFEIRQIITIHE.

Probability a donor Probability a Maximum potential

! : lume of new Expected number of
will procure new country will adopt vO
RDTs a countr new RDTs procured
RDTS new RDTs y

TBNE T RIF B RS BERAEFEIR

could procure in a country

o —E ATRER W B RS —EF SRR R
I ROHEER VTR IHFIRARENE TR E

X16 focus countries + 60 other
countries

16 NMERER + 60 MEMESR
Phases: The framework above is used across 4 phases that simulate different RDT product and regulatory dynamics

BRER: EIAMESRERT 4 TIER, XEMEREIL T AREBRIQIIHF eSS R E .

1 ERPD approved >1 ERPD 1 WHO PQ-ed >1 WHO PQ-ed
new RDT approved new new RDT, and >1 new RDTS
RDTs ERPD approved
new RDTs

m-n-E-// B<m<m-0 - E-] - E-]
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Private Sector Market Insights

FAE R ImEER
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Why do we care about the private sector? {1 IR FFATER| J?

Many patients first seek care at private sector facilities — about half of suspected malaria cases in sub-Saharan Africa go to private providers initially (5). However,
RDT use remains low due to added costs and a preference for presumptive treatment, like antimalarials. Approximately 4% of donor-financed RDTs target private
markets (6). As U.S. government funding declines, strengthening private engagement will be increasingly critical to sustain RDT availability and use.
FERBEBLEMEEN ISR —ERISAILRIEMEX, 9—FRISHIERBNIRSBIIMERMEQTRY (5) . M, BHTEYMINATITUELYISHEE
AT ERSF, RAHFIRERZRARIR. KL4%HEEE BMIRIQIHFIEE TFAETE (6) . MEREBNRSARL, IBERAEER IS EXNTERFRGIF

RYA] AN S RIS E .,

Estimated Valueffitii&

The availability of RDTs or microscopy among anti-malarial
stocking private outlets was < 40 % in several African
countries (1) ESMEMEZR, FENVEAYNAERER
&, BCEREIRFISSHRURAILLAIARRE 40% (1)

Average RDT coverage in public sector ~64 %, formal private
~48% (patients often cross sectors (e.g., test in public after
consulting in private or vice versa) (2)223EE2B1 ARSI IS
BEREL) 64%, IEMFAEERII£0)0 48% (BEREERER)
W2, GINEFAERR VERERIEAHER MG, sRk)

In(zs}u‘dies enhancing RDT usage in private outlets in Sub-
Saharan Africa, RDT uptake among febrile clients sometimes
exceeded two-thirds and correct dispensing per result >75 % in
some settings (3)7EIAHI LA RFIEMIEX SEREIAERE MR
R CERRAAR TR, BNHR NAREERIGIHFIN
ERREREIT2/3, BREQNERIERBCZSRILLEET
75% (3)

Countries like Ghana, Nigeria, Uganda include test, treat, and
track policies for the private sector in their strategic plans and
have piloted RDT use / malaria interventions in private
facilities (4)N48. EHFIL., STHAFEEESKREMLFPAN
TEXIFAEEBIIRY 1. BT SBE BUR, HEAEMEET
WA HE R ERRE R TFUEE (4)

)

Signals for Private Sector Entry

FEEB THNES

Significant “white space” for
diagnostic penetration FB 12 li=
mSBEFENEER TR

Private sector is trailing public sector
reach; covers a sizable share of the
population FAE SR 1B = CEEE T
é&#ﬁ‘ﬁl‘ ], BEETHEIKRLLAIA

It is possible to achieve good RDT use if
interventions are well designed and
supported. EFEREIRITSEERE
XIFEIZ, RAGIHFE R SCI RIFRY(E
FER.

Market entry strategies should consider
countries where private sector is
already a policy priority. Tiz/HENSRES KL
Z SR EIEFATER )T NBERE RRY
EZR.

So what? B)@Eanity, N&ERE?

- The private sector in Africa
!represents a large, under-served, |
rand increasingly strategic growth |
- channel for malaria RDTs. :
| IEMBIFASERI JEFER RIS — MU
-BX. [RBESAEEREEEEASER -
| FHRORIERE. |

| There’s an opportunity to shape |
- how the next generation of

malaria diagnostics reach and
| serve millions of patients beyond |
- the public system. :
| B Hh—CERIZETT-mAAAG |
- RIRSSTEE#{TIE, GHEEE ARG
| RZIMYABE R BEHP MRS, |



The “Problem” “|aJg&”

Despite accounting for nearly half of malaria case management in sub-Saharan Africa, the private sector remains a “black box”, with limited
visibility into how malaria RDTs are procured, distributed, and used. Data on supply chains, pricing, and diagnostic quality are often fragmented or
absent from national reporting systems, making it difficult for governments and partners to engage effectively. This information gap prompted
PATH’s market research.

CERIGRIARAEMIBX, FASER]SE2IE TIFFERIERRHIEE TIF, AUBE— "HE—— MIBRTERRIIFIAIRM, DHRERTE 77
BIR. gk, ENMRZHREEXIIEEERRESRAPEESTE AT TERE, SHEEBRRSEIMEEUBEIFRIE. X—EEHRA
(s PATHHRE 7 RT3z

PATH’s market research aim/primary objective: PATHTGIZERBix/EZEBA/Y:

1. To assess the structure, dynamics, and challenges of private-sector supply chain for malaria RDTs in three African countries, with a focus on
identifying pathways to private sector markets for quality assured manufacturers producing improved sensitivity malaria RDTS.
}fﬁ_;\ﬂ Egllﬁlilgﬁgfl;#ﬁﬁljf“ ERRIIHFIEN RN, S REIERHE, ERAEFEREEEERQINF EREERENEF RS HH
* = Bl—_l i] E 1Io

2. Generate actionable insights that support more effective engagement between governments, national malaria elimination programs (NMEPs),
and private-sector stakeholders—including manufacturers, distributors, retailers, and providers—with the goal of improving access to quality-
assured malaria diagnostics and strengthening public—private collaboration.

TERKRTLASR RO, SIRFSEBT. EesERERTISHAEEN IMEEXS (B1E] B, 2R, TERRETIRSRAT) FREEX
e, RZEBIRERERAKRERREIERIZHTT RN R, FIREAFARRIIZENEE.



Research Scope: Country Selection Process #H53E

% RDT market share, private setor

|=H

. I_‘_I\ E|:=|=I}Ib$£

U

Malaria cases and private sector RDT market Regional analysis of 3 African countries

1.00 = MEMEZRRIXIE ST
0.90 e Criteria for down-selection process RIS E:

«  Malaria Burden JE& 538 (Source: 2023 World

U

0.80 Malaria Report2023 5 tH FYERRIR )
_070 ®, - @ «  Private sector activity/Malaria tests
w T consumed in private sector FAE SR 1iELN / FA
@ EEb EFERERISIERT (Source: Malaria Atlas
g 0.50 o Project (MAP)EARIMEIEEINE )
= 0.40 o\® ) o «  Regional representation XigftFE M
= 0.30 = ° . PATH Presence PATH #I{a3EER
0.20 ° @ O Scoring: Malaria cases (A), Malaria Diagnosis in
Private sector (B) = Weighted Index (A+B) [50%
0.10 o
and 50%]
000 p Ug2N0a, Nigeria, DRC AT EPROI (A) . FAEED ERISHTIER
0.00 0.20 0.40 0.60 0.80 1.00 Bk, JBHRTE. WIS IR (B) =1ntigst (A+B) plﬂi%,lj 50%]
: : Ghanajngy
Malaria cases (normalized)
Malawiz 4

Methodology 33 /55%

PATH conducted a combination of secondary desk research and primary qualitative research. Sources included partner reports, policies, and peer-reviewed
publications, supplemented by semi-structured in-person stakeholder interviews. Particular attention was given to demand drivers, brand usage, pricing,
procurement processes, and private-sector preferences for malaria RDTs. PATHXRAH T —_FE=LARSE—FERMRESHA . HARERERRT SR
. BEXRBERSUEREITITEE LMD, FARLAFESOSEEFIZEX DK, ARERXTEERRQIEFINERIENER. REFERER. EMN. RWREUR
FAE BRI IS ZZEH A RIRYT

A total of 20 stakeholders were interviewed across Kampala, Abuja, and Accra. Engagement included diagnostic manufacturers (2), private-sector distributors

(5), mRDT retailers (5), and regulatory bodies — including NMEPs, National Drug Authorities, Pharmacy Council (8).7EXRIERI (2TFAEER) . A= (BEHFL

B R (AEED) i, ST 20 SRIESEXS. SOVBNIERGE: DI F) . RESISNE CK) . SRREINRER
(5%K) , LA it HRTH., ERGmE EEW’J HEERE (H8R) ,




Types of RDTs by Volume — Research Countries

22X RYRTIIRE - AREZR
C‘I’E‘I‘%try PfHRP2 | Pf/pLDH p;::'::" PVT{JH
Nigeriafé BFIIE X X X Limited
UgandaZ2FiX X X X Limited
Ghana 48 X X X X
ngerla fEBFIIL

NAFDAC registered several brands of PfHRP2-only tests.
Retailers/PPMV interviews mentioned Pf/pan options available in some
outlets. Pf/pLDH test are registered but limited in the private sector.
NAFDACEEZ MY EPHRP2AYGIIAF i, BTN FERRFAL
ABEANHTRAI, BB JETRAPpant@iliftl. HIHERBRIBRES
%B é Pf/ipLDH) & HFIEE5aEM, (BEFERR RN ANGERE

UgandaZT1x

» Distributors mentioned Pf-only tests have the highest sales; although
there is now a rising demand for Pf/pan tests. There are limited pilots for
Pf/pLDH tests.
oEBER (MEUPRIKFIEERS; A ERCUPYpanfYidzIzE
IEZE EFt, MEHRIPHpLDHIEKIRSE s FIR A B IR,

Ghanal]l]flfsl
Retailers noted selling mostly PfHRP2-only test and even local Pan
RDTs from Letap Pharmaceuticals. Pf/pLDH tests are registered in
country but roll out and uptake is relatively slow.
FERERREHENERILUEPHRP2RIEIIRRIAE, FtEHEESE
PR LZERBIONEHF, ZEREEMP/pLDHEIIRFK, BiZ38H
FIRIHES RS RREEERRIE,

120%

100%

80%

60%

40%

20%

0%

Approximate RDT Type by Country (Private Sector)

Ghana

Nigeria Uganda

m Pf-only(HRP2) wmPf/pLDH mPf/pan mPf/Pv

Pf-only HRP2 tests dominate the private and public sector, but combos and

Pf/pan tests are slowly emerging
(AN ER RAIHRP2AGHFIFERAE R %%Bl]ﬂﬁ?&i@ﬂbu, {BEX

SR (combos) K Pfipant@lliztzlEZR e
PATH

DOAO@/I20



Most Common Brands in Research Countries R ExF &= WAJSShE

Brand Type Manufacturer Sector Country
anh% RE RS ahl ] Elx

CareStart PfHRP2 Abbott/Access Bio Public, Limited Private Nigeria, Uganda, Ghana

SD Bioline PfHRP2 Abbott Public, Limited Private Nigeria, Uganda, Ghana
Pf/Pan

Standard Q PfHRP2 SD Biosensor Public + Private Nigeria, Uganda, Ghana

First Response PfHRP2 Premier Medical Public + Private Nigeria, Uganda, Ghana,
Pf/Pan

Microhaem Pf PfHRP2 Microhaem Scientifics Public Uganda

Paracheck Pf PfHRP2 Orchid Biomedical Private Uganda

AdvDx PfHRP2 Advy Chemical Private Uganda, Nigeria

Oscar PfHRP2 Oscar Medicare Private Uganda, Ghana

ParaHit Pf/Pan Arkray Healthcare Private Nigeria

MeriScreen Pf/Pv Meril Diagnostics Public + Private Ghana
Pf/Pan

Healgen Pf/Pan Healgen Scientific Ltd Private Ghana

(rebranded by MedTest Ghana)

The primary suppliers to the private sector are independent distributors that sell a mix of WHO-prequalified and
non-WHO-prequalified mRDT kits due to fewer regulatory constraints. FAEZR JHEEMNEFRIEIH R, AT WER

#lid, XEoHEBHEENERRGIFIES, BEBEWHO PRI~ M, tEERETRI .

Source: PATH stakeholder interviews, ACTwatch Nigeria 2024, Unitaid, The Global Fund list of RDT kits for Malaria, import data




Pricing & Affordability — Research Countries T S0 — S EBIESR

Global Fund Price & Quality Reporting
. . . L. system and UNICEF 2023 report used as
Estimated Public vs Private Sector RDT Pricing* benchmarks R ERESNIE SRBIRERIR

BRAE) L E22023 FiREHAIFEESSE,

3
-~
-~
T
2.5 S~ o~
-~ -~
S~ -~
x SN
=, -
— - i S~ e
(=] N - -~
w -~ e S - = - -
2 ~ - - — : = - -
3 15 TS - B
£ ~~. T ----=-=
= R
()
o
1
0.5 %
0
2014~ 2015~ 2016 2017* 2018 2019* 2020* 2021 2022* 2023 2024~
Nigeria Public Sector 0.6 0.55 0.48 0.45 0.42 0.39 0.39 04 0.42 0.44 0.46
Uganda Public Sector 0.56 0.5 0.45 0.43 04 0.37 0.36 0.36 0.38 0.38 0.39
Ghana Public Sector 0.55 0.51 0.45 0.43 043 0.39 0.37 0.37 04 0.42 0.43
== == Nigeria Private Sector 26 23 2 18 17 16 1.55 15 148 1.45 1.43
== == |Uganda Private Sector 25 225 2 16 15 14 1.23 1.25 13 1.35 14
== == Ghana Private Sector 28 25 22 2 1.8 17 16 1.55 148 1.45 143

*Limited data available for year-by-year datasets for RDT pricing for both public- and private-sector RDT prices for Nigeria, Uganda, and Ghana. Public prices
represent procurement unit costs, not patient fees; assumed relatively flat with mild decade dip and slight recent uptick. Private retail prices anchored to known
ranges (ACTwatch reports); gentle compression over time due to competition and targeted subsidies. Where annual data was unavailable, values were
interpolated and imputed based on market trends and assumptions. All prices are presented in USD/test, rounded to two decimals.

KFRHFIE., BSFAMMA=E LI ISIER VERRIQIEAINSIERFELIES, BrirRBIEIESR. Hh, QHIHIMSNARTGRARA, Mk
BESMIRIZER,; EEN, ZMERMENTER, SETEERETE, EHUIMERF. FAESRIZTENMEBLUBHINEXE (RIRFACTwatch RE) JEME,
ZHHRRRERMNEN, ZMSKASEE RS, WTFRIRNFEELHIENBER, BXHECRETZESRSERBIBREESHERSH. FENts
UL ST A2, FHREERALNEL.

Key ObservationsF=EERLE

Rising inflation, import costs, and reduced donor
funding contributed to increase diagnostics costs
starting in 2020 (1)@BK_EF. #HOAFIEEIER S
SEGSMALA 2020 FEFFHA1E 0]

In Nigeria, new partnership with Codix (local
manufacturer) is expected to reduce reliance on
imports, stabilize prices, and improve access. (1)EEH
FIF, 5Codix (HMAEFR) BIFEIFKEFRRTITHE
B DISH ORI, REMNMTEHNERBIREZ. 1]

The Global RDT market became highly concentrated
leading to limited competition, and vulnerability to
supply chain shocks, especially post COVID-192EkE
ERGIRITEETEAERES, XTNMUSHESRZ
bR, R fEminZ NP ERIN, 2019 BIKmERE
{BE/TCHBE,

UNICEF’s Malaria RDT Market & Supply Update
(2023) reports that the Weighted Average Price (WAP)
for malaria RDTs declined from about USD 0.65 in
2013 to USD 0.36 in 2021 QEEE)LES (({E%E'H&*ﬁ
WA SHNEIRS) B, ERRaFIAY
FASHHEM 2013 FEHILY 0.65 STTHER 2021 49 0.36
3STT. [2]

Across Uganda, Nigeria, Ghana, public-sector
procurement prices are essentially aligned with global
donor-negotiated rates (~$0.25-0.35/test).Variation
year-to-year is minimal compared to private sector
retail, where prices are typically $1.00-2.50/test.E5+
5. BHAFINNN=E, AHEERIARBNESERS
SBIES I EREIINTS (29 0.25-0.35 557t / {pia
W) RIF—H, SIWESNINZEENS (BEA
1.00-2.50 3573 / fpt&ilialzl) 8k, QIEEBRIIRMWMNTE
RIS EERBIRE RN,



Private Sector RDT Pricing By Common Brands
NSRBI TE Wb REFIEN

markup ratios usually fall

N between 3x and 5x%
Caveats ;¥E5In 7E ACTwatch BEHERE, 1

MEEVBETE 3~ 5 BZ(E,

1. These are retail/private sector

end-user prices XLEETER / FA Average RDT Price by Brand (2025)
BRI IRLIREPNE.

2. Ranges reflect median 18
observed values in ACTwatch 16

surveys and market reports,
plus inflation and recent (2020—

2023) retail compression /& X 1.2
IBETF ACTwatch EE SHiAHR S
MERRNHAEE, HEE TEER
FKEEIZ=RIAER (2020-2023 F) FE 0.8
INETIEBEE, -
3. Actual price can vary by 0.6
country, distribution chain, and 04
subsidies. SEFHMITEEEER. oH
HERAMNGBERRI A BRI EER. 0.2
4. Generics (Healgen, Oscar)

14

Price (USD)
(oY

0
often undercut PQ-listed brands SD Bioline StandardQ CareStart First AdvDx Microhaem Healgen ParaHit Oscar
but come with quality risks {5l Response Pf
ZERkE (40 Healgen, Oscar) B9
EBEETEIWHO PQiIGE, B RDT Brand
RN, ran

mUganda mGhana m Nigeria



Nigeriafé BFIIF

Manufacturer Presence in Private Sector &£ BEFAE SR ]IS 51E)

The malaria RDT market in Nigeria’s private sector is fragmented Cumulative average market share for RDT manufacturers across three states

RSAFIHHEMNSESE, BRBRIHNZEIVES. Advy Chemical

10%

* Premier Medical Corporation: the leading supplier,

accounting for the majority of RDTs in Kano and substantial Arkray *12:“'“’8 U:f:::f':t"::’;h:’

shares in Abia and Lagos. EfETAEWEATEMANE, HE 26%
~EMNAYERRHFIMNIZP SIEESME, REERELIZN

MALFHT N BIAEESKEHIZ AL,

« Advy Chemical: smaller but consistent presence across
Nigeria states, with higher visibility in laboratories and for-profit
facilities. B4 F N FIEE BRI = MNAYADEREE/N,
BfaEEdee, BERERENEETIETNAIEER
o

« Arkray Healthcare: modest share, generally under 10%,

; By —
though noted across multiple outlet types. SRR ETRIELT] Premier Medical
%iﬁ?ﬁ%ﬁﬁ"\k, 1082 Ryt e oes, BTIKELIRE

60%

« Based on publicly available import data, other manufacturers
include Meril Diagnostics and Salvavidas Pharmaceutical fR#E
E‘I-/L)‘\J:FZjimEI\JJ‘E éﬁTE' H{@Eﬁﬁ@@?ﬁ@@ﬁl@%ﬁﬁﬁ = Unspecified/other manufacturers m Premier Medical Corporations m ArkrayHealthcare m Advy Chemical
(Meril Diagnostics) FiE/RE4EARRHIZG/E] (Salvavidas ’ ’ ! Y

Pharmaceutlcal) *Manufacturer data in Abia and Lagos is sparse. Most RDTs in these states were either

microscopy-based or lacked clear manufacturer attribution.
BT LN AR N A A P R AR aMtR, X MRS EERRGTNZARETE
MSENAIEE, BAKREWIREESEBER.

Source: ACTwatch Lite Nigeria 2024 report



Private Sector Regulatory Landscape for mRDTs

AEER HERRIGIITIAL

MLSCN

Medical
Laboratory
Science Council
of Nigeria

NAFDAC

National Agency for
Food and Drug
Administration and
Control

NMEP

National Malaria
Elimination
Program

PCN

Pharmacy
Council of
Nigeria

SY=gINC

Nigeriafgé BFIIF

Regulator Role Timeline for approval
HENE HAZR HibEdE

NAFDAC
AT ExRS
%%ﬁ%ﬁ%ﬁ

PCN
ERRITEZEE

=
=

MLSCN
e BRI ES 16
BNFZERS

NMEP
ERFIEZxRE
IR

Product registration & quality assurance of in-vitro
diagnostics; required approval for all in-country IVDs.{f
SMZETFERIEMERERIE; AMEERAINSET=mI9FE
SRISHUEE.

Licenses pharmacists, pharmacy technicians, and
PPMVs. Inspects pharmacies to ensure compliance.
Collaborates with NMEP and NAFDAC. BZ5lf. 554
AARKRFAZZBMAAITRT;, WEBFHITIRELFRR
aMEs,; ENMEPKENAFDACHESTE.

Sits under the Federal Ministry of Health; works with
Federal, State, Local Governments and Private Health
Institutions to ensure accreditation of laboratory
services, and regulation of RDTs in diagnostic facilities.
RETEHIEESR, SR, M. SRR RFAZE
THWEEIE, HRILWERSIKSNE, FX2HgH
ARIGIHFSChE N &

NMEP collaborates with NAFDAC to ensure that RDTs

are nationally approved and meet quality standards.

Limited oversight of private sector. NMEP5SNAFDACH

BE1E, BRMOAFREEEEERRFERERE.
(ZIMEH) MAEERINEENESR,

Up to 18 months. Accelerated timeline with
WHO-PQ or other trusted regulatorsgzi<
18 NH., HBIEWHO PQEFREE I E
IETWAIAILE, SHtRERRIE.

No fixed duration stated on website.
Process involves location approval, pre-
registration inspection, routine inspections,
annual renewal deadlines. BN FREEE
S, iEEZEmREL. iEMEIeE.
BARE, AR ELHEIELLRIR,

6—12 months

(cost W250,000 for product evaluation and
listing).

6-12 ™NH (FmiTaRERERN 25 5
BAIEEh, NARHAISAEHRS)

3-6 months for endorsement and inclusion
in policies (not a common pathway for
private sector suppliers). SRSIARIFFHNIEL
RAUMAES 3-6 A (XFHIRAEEBI MR
HEARE) .

PATH

DOAO@/I20



Private Sector Stakeholders — Importers/Distributors & Retailers

=20 )RR — &

Role
BRER

M

Importers/Distributors

HORS/53HHRE

Cadix Pharma

Pl ErHIZ A F)

JNC international
JNC EfRFE]

Patent and Proprietary Medicine
Vendors (PPMVs)&EFI|5E5E7
EHER

Private Clinics/ Hospitals (for-
profit and not-for-profit)fFANZIZ AT
| B (REFMESIEEFIM)

Diagnostic Laboratoriesi2HsCit

E-pharmacies/Online Retailers&;

EABERETER

k'Y

Nigeriafég HFII

Active local distributor in Nigeria and Ghana bringing in multiple IVD brands
and RDTs, including Standard Q (SD Biosensor) and Arkray. Former
exclusive dlstrlbutor for Abbott ‘s SD Bialine test (1,2). &, g%ﬂlﬁﬂﬂﬂ%%f%
TEEATTHE, Iﬂ% | Wﬁh»%ﬁﬂ?f]unﬁﬁ.ﬂ-& IR R, 4% Standard

SD Biosensor 23 (Arkray) § Hﬁ?‘funo e (Abbott)

/\E] SD Bioline ﬁﬂﬂ]ﬁi)ﬂﬁ’ﬁﬂﬁﬁs\%ﬁﬁ [1,2]

Importer and distributor of a range of medical equment and diagnostics.

Over 1,200 import/export records linked to medical instruments, including

dia nostlcs however S| ecific vqumes for malaria RDTs are not publicl

broken outgﬁ TiREMSHBIHOB S HEE. FEd 1200 &

kﬁﬁgi Er %Efm (él/&ﬁnn) BX, EERRMeFINEARZER
2% [3lo

Manufacturer and distributor of diagnostic klts including malaria RDTs.
MicroHaem supported distribution and supply chain development for RDTs
in retail outlets (PPMVs, pharmames) in Ogun, Anambra, and Cross River
states (1, ﬁj 2 ”c?‘Jm (@r BRI BT R S HRaaE
SERETN, ANNFIEBEAN, AFERE (FAXZ

WRIZENE, HE
*?% B ) BB \%Eii’t&{,f' HEEZIR AN [1.41

Types o_t_ Retailer Role
SERXE BAZR

Community Pharmacies
(licensed by PCN)#tX#j5E (H
PCN 1)

Concentrated in urban areas (Lagos, Abuja, Kano); stock RDTs inconsistently due to
limited demand and supply SEFFSRTFEMHEX (HISH. MAGE. 8 ; BEE
BIR, RISHFAIREFSE.

The largest retail footprint in Nigeria; critical for rural access; often stock ACTs but
not RDTs consistently. 2B AR EEMNEBER AIRE, YR MXKIREET
REXEE, BESBEEEERRENTIEAY (ACTs) , ERGIKRINEFTEE.

Higher stocking rates of RDTSs; rely on distributors/importers like Codix and
MicroHaem tRIGIHFIIIEFLIZES, KERIERMHIZQE] (Codix) . ERIGERE
~E (MicroHaem) ZE4HmAH OB,

Regulated by MLSCN; sometimes stock RDTs but more reliant on microscopy.5féH
FITEFRBRFERS (MLSCN) e, SRS RIGTH, ERKREMAER
WA,

Emerging distribution channel, though limited regulation by regulatory bodies/gF#
MRS, g BRI SRS EIR.

%F»\

IR B

-

Distributor Key Insights S8 EE AT

Many PQ-listed manufacturers do not operate directly in Nigeria. Instead, they rely on local agents or
appointed distributors (e.g., Codix Pharma, MicroHaem, JNC International) to handle registration with
NAFDAC and MLSCN, navigate customs, and manage tender submissions.iFZ B ALY F= 7

HAERERAFNMEE. Bk, BIiWkHMitRERTSIEENSHER (MCodix, MicroHaem,
JNC) SEAMENAFDACFIMLSCNAYEM. MBS TSR SHAYRAS,

Market dominated by few large importers of PQ brands; limited public data available on importer and
distributors. BFWHOPQ SR OIS IRABSEOIRES: LT ORMS SEIATE
FERAER.

Non-PQ generics widely imported through informal channels. ZRi@iSWHO PQIERNAHIZ91EIT IFIERIEE
EXE#HO.
Distributors are Iargely concentrated in Lagos/Abuja; regional distribution via wholesalers. 5> 5+ E

SRR SR, XS HENE IR ERHT.

Price markups accrue along supply chain (importer = wholesaler - retail chain)tR5E=RHT (HO

A-ARE-FTEEDN) WRFENTEIN.
ORI E I ERES

Weak regulatory oversight of import licenses. 1

Retailer Key Insights &R TE &I

Retailers noted limited stock of RDTs due to low demand/turnover, perception is that customer won’t pay
for RDT and ACT. RDTSs are typically priced 4-5x higher than public procurement. Sﬁﬁﬁr, RFEk/

IR, REHRIEFEIR, INERE R ARIGEAISEREESTELIE. BEER
T, BRIGZFIRENMRALRWMNAT 4 = 5 13,

Another common reason for low RDT stockage is logistical and procurement challenges (well known

tlargﬁ)are often out of stock). ASIHFIEFRENE —ENERZYRSRWHERR (F02 miEE HIER
5/ o

Sales volume, retailer margins, and brand-level sales at the outlet-level are rarely published. BE&E[JJEE

HEVHEE. TERERREEEER, EEATTEIE.

Quality concerns with expired tests and buffer issues were noted from one Nigerian retailer. Many non-
WHO PQ test are sold in the private sector. BARITEZERFIEY, Hin L EERKFTEIRE kS
EHEEN@, FAEER EENENRRITS, SRERBIWHO PQIY~MA.

The 2024 ACTwatch Lite study includes scoping of e-pharmacy / online retail as part of the private sector
RDT supply chain, though mapping is still nascent. These platforms may offer opportunities to increase
reach; however regulatory and quality issues are common. 2024 £ ACTwatch E{Y ARG L 755E/
MEFENNFAS B IRIGHAMINSEASEITCE, BB aEXHRIE TR TEMER. XEFasH
R (RHFR) B cERANE, BERFELRESRETH.




Manufacturer Presence in Private Sector
/-_}L‘Lj‘raj\_{:t$[l§§ﬁiﬁzﬁl\]§,—3’|\%; Data suggest that non-WHO-prequalified malaria RDTs make up the majority of the

private sector market. In Uganda, most audits and surveys focus on the availability
and use of RDTs, rather than examining brand-level or quality (PQ vs non-PQ)
market share.

Malaria RDTs in Uganda private outlets remains low, with no single

dominate brand, though a few manufacturer’s have notable presence in o = “ - e . N
pharmacies, drug shogps and private clinics. P HIRE, FAEMHHF, FEZTWHO PQRYERRIGHF HIEEEMOE. S TX, XD

O kA P B R R B T, Toip T — e BT SEAEXNTEROXANTREFER, miEREEISRERIHHDE.
B, RIBEVHEBERNRE. BIERFAIZATH GRS ETIBHEL Estimated values based on limited import data

Common WHO-PQ’d test in Private | Common Non-WHO-PQ’s Tests in
Markets fAEHiIZHERABTIWHO Private Markets FAEhizHREREIFR

PQAIHE i BidWHO PQREIHE izt R

Standard Q (SD Biosensor) Oscar Pf RDT (Oscar Medicare) WHO'p’eg(;‘;“ﬁed ROT
First Response (Premier Medical) CareStart (Access Bio)

Paracheck Pf (Orchid Biomedical) Zhengzhou Fortune Bioscience

AdvDx (Advy Chemical) Hangzhou Clongene Biotech

non-WHO-prequalified
RDT
70%

Microhaem Scientifics (MHS): local manufacturer recently received
government approval and GMP certification for its malaria, HIV, and sickle
cell RDTs. Initial distribution contract is with the MoH via National Medical
Stores (NMS), covering 30% of Uganda’s annual demand in the public
sector. MHS low-cost, self-test kits and high production capacity position it
well for future private sector distribution.

SHASME— SREFRITANRG T BUTHAERGMPIAIE, BIEPERR, SOHRNIR Includes non-WHO prequalified brands from India and China

WREBIRR IR, 2 ﬁﬂ’ﬂ%{ﬁﬁ%’élﬁﬁﬂﬂi%ﬁﬁﬁ%Eﬁ%ﬁﬁ%ﬁ%&: and many rebranded imports without clear manufacturer
1], BRESTEAHLBFERRKEN 30%. MHSEERMANEIHIERE identification €&kEENEFINERIABIIWHO PQIITAE, LI
e, NARRMBIATE IDEEE T REFE, RARE TR R R B O = . PATH

DOAOS/I20
Source: Data compiled from stakeholder interviews and publicly available import data. Not based on nationally representative data.



Private Sector Regulatory Landscape for mRDTs
EEP R IR R EING

UNBS

Uganda
National
Bureau of
Standards

NMED

National
Malaria
Elimination
Division

NDA

National Drug
Authority

NHLDS

National Health
Laboratory and
Diagnostic
Services

AHPC

Allied Health
Professionals
Council

Regulator

mENE

NDA
ERGRER
B

NMED
ERERER
&)

UNBS
= R ZEE R
i35

NHLDS
ERPAELR
=IZHIIRS B

AHPC
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Role
BR=

Approves registration and importation of malaria RDTs and
other IVDs. Oversees quality assurance, post-market
surveillance, and inspection of facilities. Issues certificates of
registration and import permits. G =it/ R X R Efth
RIMZHNAFIREMSHOTIE, WEREMRIE. thEEl
PARNWAE, ZREMEBSHOFRE,

Division under the Ministry of Health. Coordinates malaria case
management, including RDT use and policy adoption. Ongoing
efforts to work closely with NDS on regulatory and implementation
guidelinesRET P4RS, REEAHRAIEETIF (BERIGRHFIIGE
FASHEXEBERIENT) . BRIERFSHER SERERRSTWNEZS
1, HREIEIESEE RIS,

Develops standards for medical devices, diagnostic products, and
packaging/labelling.Works in coordination with NDA to ensure quality
and safety compliance.HIEEST =8t ISHF=mRE% / iRESAIEX
o, SERGREERBNELE, HR-EHERESLTEEK,

Provides technical guidance on diagnostic use and validation.
Participates in evaluation and approval processes for diagnostic
technologies. Hosts or coordinates laboratory evaluations before
NDA registration. JIZHNAFIRIERRIIHRAGRAIES, S5
&;ﬁkﬂ’ﬂ}iﬁ'—ﬁ%’?&iﬁﬁ, EERGREE R IMAIESHAELNE
HEI(E.

Ensures personnel conducting diagnostic testing are qualified and
licensed. Regulates training, registration, and licensing of all allied
health professionals (including laboratory technicians). F&{RFEIZKT
WNTENARBSENR R HRIITY, MEEEXBEEZ
AR (BEZRERAAR) RFIL RPN EERHTIRE.

Timeline for approval

HitAdER

* 6-9 months for products with WHO PQ or stringent
regulatory approval (expedited review).33FE i@
WHO PQERIST= & I B IR ERF =5, SHtEHA

76918 (R&EK) .
* 9-12 months for non-WHO-PQ products requi

ring

full technical and lab evaluation 33 FEFEREEA
SIS =R HRIBEEWHO PQRIF=E, =ilE

HBR 9-12 MNE.

Does not approve private sector diagnosticsA~EF L E] A

FAEEBI JHIZHZ .

If not already covered by NDA inspection, UNBS verifies

packaging, labeling, and conformity to national
standards (~2-3 weeks). HNDAMFRIIEFR =R

1T

=,

UNBSISXImiVEE. EREBHFEERNERTZ

' (H237) .

~3-4 months. If WHO-PQ data already available, NHLDS
may conduct desk review only, shortening timeline to 4-6

weeks. ] 3 - 4 NH, EEERWHO PQIEXENE,

NHLDSE({XFRXEEE, IWEaEERREEE 4-6 &,

Individual licensing: approx.1-2 months ™ AFR: £

1-2H

Facility licensing (including inspection): approx. 2-3

months HIAZIFA (BiFEE) : £92-38

Renewals: Typically, within 4—6 weeks FEJ4EHE: @5

£ 4-6 ARZSH.



Private Sector Stakeholders — Importers/Distributors & Retailers

MEBRI IR ERTT — #HOB/DHEENEER

Importers/Distributors
ORISR

Aafiya Africa Ltd
%?iﬂéﬁi’ﬁ&*ﬁﬁtﬁﬂi&ﬂﬁ&ﬁ%ﬁ

Joint Medical Store (JMS)
HFE. BT RMEMNETYR
MR SREHE

Types of Retailer
SERRE

Over-the-counter Medicine (OCTM)
Vendors

TS EHER

Private Pharmacies

FANZAE

Private Clinics/ Health Centers

FAEIZH/ERRA L

Faith-based and NGO-Affiliated
FacilitiesEFRES AT R By
BFNGORHIE

Role
R

Importer and distributor of malaria RDTs in Uganda. Imports approximately 6 million
RDTs per year into Uganda. Focuses entirely on the private sector, including
pharmacies, clinics, and hospitals. Also supplies outside Uganda, positioning itself
as a regional distributor for East Africa; other countries include South Sudan,
Congo, and Burundi. iz \EFRISTFAHOAL 600 HIpERRERF, WE=E
RETFAEWNS, W=E, 2RER. W, zEWRRSFREIMN =GR,
HEBESENAFIRX S HE, WSB=NEMEREERELT. RIRIIhEE,

Semi-private, faith-based medical supply and procurement agency serving both
private facilities and NGO-supported programs. Issues approximately 107,000
packs of 25-test malaria RDT kits per year (~2.6 million tests annually).Works
through a tender system every two years, sourcing directly from WHO-prequalified
suppliers IZHAFAFAEETHTHIRNGOHFIERAIRSS, BFANL 107 HR
ERRMEIES, B8S 25 AR (AIEFHAL 260 TABIKF) . SR
FRIBIRRRIEE, EENBZTWHO PQRIEM L RIE.

Role
==
AL

Small, privately owned medicine outlets licensed by the NDA to sell medicines,
including antimalarials and (in some cases) diagnostics. High accessibility; largest
private health provider group for malaria treatment. FEZ755EEBMAIFIHI/IN
BFEZMIBEREENM (BENVED) , ARLER TERMLZIRS. B
MBETIRMS, SR SRR ARFAEEST IRSSRAEHA.

Retail outlets staffed by licensed pharmacists or pharmacy technicians. Typically
stock quality-assured ACTs and occasionally malaria RDTs (WHO PQ brands by SD
Biosensor or Access Bio). Serve urban and middle-income clients seeking private
care. BCERAEAITHIGFRAARNSEANHBERELERBNINESERRES
XY, BHBEESMBHERIRIGINFI, B£5 SD EMARNRERIREN L T
AFRIBEITWHO PQRERI= M. HERSUSRETERIKIMEETRSIIBHibKE
PR ARENEHE,

Licensed private medical facilities offering outpatient and inpatient care, often run by
clinicians or nurses. Provide malaria diagnosis (RDT or microscopy) and treatment
services to paying clients. FFFRIRRAVFAE ETHAERTIRA ISFERRISITIRSS
BERHIEREESIFLIEE. MIANBEERAERI (RARGIFSHEMER
1all) SiafriRSS.

Function as semi-private procurement and service delivery hubs, purchasing RDTs
and ACTs for affiliated health centers. FZELHEFAERIRWSIRSIRMIRA, HHEE
T RORMERRSH IS S RRETTEL5.

Distributor Key Insights S8R EE AN

Both Aafiya and JMS focus primarily on private clinics, pharmacies, and NGO-linked facilities, which
are key entry points for private-sector mRDT scaling. Aafiyaf] JMS HHFEEEFAFIZFT. AIENSIE
BFFEREEFERRINNE, XEHWIRFERR WERRIGXAIET AR R.

New market entrants could partner with Aafiya for market access & distribution flexibility and with JMS
for volume-based supply contracts. FiHANTHIZAIEN BT SAafiyaitE, LASKEXTZENEEN RIEISD
HIRSS, A5 IMS &1E, ETETRUENHNER,

Heat-stable, longer shelf-life RDTs that reduce expiration risk will be more attractive to distributors and
retail outlets. BEIFWE. (RERHIE KEREFHRITHNCAVERIRGHANIET S HENSEMRERR
5173,

JMS’s preference for WHO-PQ tests and Aafiya’s GMP and NRA checks reflect that manufacturers
must be certified and transparent to gain trust in Uganda’s distribution networks.JMS X3i@idWHO PQ
RIAEFIERTF, LAK Aafiya JYGMPFINRAEXERIIER, XFmRBESTFANSEMNES, £
FrREYARSEMNEERIFEEER, JEmEEE.

JMS procurement cycles are rigid, and Aafiya deals with private demand fluctuations, manufacturers
must offer flexibility in supply (e.g. smaller batches, adjustable delivery) to match market dynamics.
JMS FURMBEEIRAEE, M Aafiya NIFENIIFASER JROTKIRA. FEit, EFmemEdtnsmE
BRIEM (PR MEEAES, PRI SRHEE) | LUERMHIRsERK.

Retailer Key Insights EEREEAT

OCTM Vendors/Drug shops dominate private sector access and represent the primary entry point for
expanding RDT use, IR AHEER/AEEAERFNRSTRELEOSETSMA, 2 XKEK
RAGTFEFEERERIAR.

Pharmacies and clinics serve as trusted outlets for higher-quality diagnostics. Z[EfIZEr2RMHtES

FREZHIRSS (S02mi) RIRIERE.

Faith-based and NGO-affiliated facilities typically maintain stricter quality control and report data to
the NMED; Often the most reliable channel for consistent RDT supply and data reporting. EF =15
VAR ETNCORHNBE S L EM SHREEE, FREsERaTE HiReiE, X3
TR EHAERIMGIHFI BAE HREIEN ST RRE,

Informal vendors are common in remote areas but rarely stock RDTs due to regulatory restrictions

and lack of training. JFIFMFEFERIEBXAENR, BRTHRERMNRRSEXE, XKTE
R AR RARIRY.



Private Sector Regulatory Landscape for mRDTs
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Regulates the manufacture, importation, exportation, distribution,
sale, and use of medical devices and 1VDs. Oversees registration,
quality assurance, and post-market surveillance. a2 ¥ & BT 28 tHAN
INZHREFIROAEF=, HO, HO. 2. HERERRNT, R
BEEEAX RN, REMRES EHEEUIE.

Licenses and monitors health facilities, both public and private, to
ensure compliance with national standards. SR FSEREFIRE,
R RINEETRIEH T S S S,

Relevant for private labs, clinics, and pharmacies offering diagnostic

testing. ZAREE SHER B IIRSHIM ELIHE. ZHTREIEZ LI

°

Develops and enforces product standards and labeling requirements
across sectors, including medical devices and IVDs. Works in
coordination with FDA Ghana to verify conformity to Ghana Standards
and international ISO references. May conduct batch or sample
testing at import or market level. HlIEFHITIE T A= AR ERITE
K, WEET RN SEINIEARITS. ZAESINAFDAINRES
E, BEFREEHANAERIFERISOEXIRE, b, EAIEEE
PR ORI RBIR LT RGNS,

The NMEP (under the Ministry of Health and Ghana Health Service)
leads the national malaria control and elimination strategy, including
test-treat-track policy, case management guidelines, and integration
of diagnostics primarily in public health systems.NMEP (REFI24E
RN DERSS) ESEEERESHEMREE, BAEE 19
- 87T - BER BUR, fRAIEEREE, DIRBISIITE (FEELHT
ERRER) HTESRIEXRTIIE.

Handles import/export clearance. Works with FDA Ghana and GSA
for product release. ASRAMEHHEREEH, HSIMMFDAR B
RIHK (GSA) tME, FeRF=mBiTiE.

*  WHO-PQ or SRA-approved products: 4-6 months
(fast-tracked) BIFTWHO PQEES I SHHaHtE
HF=@: 4-6 N (REHHIBEE)

*  Non-WHO-PQ / new products: 8-12 months (full
evaluation and testing). FRIEIXWHO PQ/Fh7F=5a:
8-12 N (ZEIFESIEN)

Registration valid for 5 years, renewable ;XBEZEESN 5 &,

AT FRIE4REA.

2-3 months for new facility registration; renewals
within 4-6 weeks FTZIEEMTE2-31NF; 4eHiTE4-6/E.

Approx. 2-4 weeks (conducted in parallel with FDA or
customs clearance).

29 2-4 F) (SHNAFDASHEERBEXRELHIT)

Limited direct authority over private markets.
Indirectly shape what'’s permitted or recommended in
the private sector WFAETIZHNEZEEENER, £
SR EEL RS IR NI SRR 5 /
RSB

National guideline revision cycle are typically every 2-
3 years, or ad hoc for high-priority innovations.E 3§
mAYEIT BHRRE AT 2-3 FR,; WFRERES
RIEIFRR, tBEEaIERHET.

Approx 1-2 weeks, if all approvals and permits are in

plac%*ﬁﬁﬁﬁ'ﬁ'?tt&#ﬁbﬂﬁﬁ’éaﬁﬁ, (7f2) 9%
1-2 &,



Manufacturer Presence in Ghana Private Sector
/':}_\_‘l__ _;‘(_Eﬂs AE@JﬁiE,ZE/\Jé_%’I\%E; Includes generic imports, rebranded kits,

— -
and cases where manufacturer could not

be identified
The malaria RDT market in Ghana’s private sector is BIEGHZEGHO @, EHMEEFICNIEN
similarly fragmented, with a few dominate brands and A, ARTRRELE R
many small players.
A SRR R A MO RS B _\/

DHESmE, BEFERSNES5E,

WHO-prequalified RDT

Common WHO-PQ’d test in Private Common Non-WHO-PQ’s Tests in 25%

Markets FAEHiZHERANSEIWHO PQ | Private Markets fAEiaHRE WAIFKIE

AR Mzt 571 iFWHO PQAgt& izt

First Response (Premier) Oscar Pf RDT (Oscar Medicare)

(Standard Q) SD Biosensor Healgen Pf and Pf/pan RDTs

MeriScreen (Meril Diagnostics) Malaria Pf/Pv Cupid Ltd on-WHO-praqualified

RDT
75%

Estimated values calculated from 26 distinct products from publicly available data

PATH

DOAO@/I20

Source: Data compiled from stakeholder interviews and publicly available data. Not based on nationally representative data.



Private Sector Stakeholders — Importers/Distributors & Retailers
FESPI IFImEXD — HOR/DERAEER

Distributor Key Insights > 5T &2 &I

'mmﬁfﬂ%?};ég%’ o » Distributors like Codix and MedTest already hold import licenses; partnering with them can
shorten registration timelines. CodixfIMedTest &SR EIFEHFRNE, SHEETSE

Codix Pharma
Codix ZNVEEFANNZASD A F]

Ghana branch of Codix group, distributing multiple IVD brands and RDTs, including
Standard Q (SD Biosensor) and Arkray. Former exclusive distributor for Abbott's SD
Bioline test (1,2). HEZ MIIMZUNAFI MR ERIGIHF], E4F SD £HATIRY
Standard Q fk#FNArkrayAF=fm., EREHETISD Bioline HIRFIRIRER S
[1 i2]°

S EARREIHA.

Many private distributors import small, ad hoc orders, limiting scale and affordability JFZFA

ENHENEVTRE/NENIGRRE, RS QBN EISFERR.

Large pharmaceutical chains like Tobinco, offer high-volume retail channels, while

MedTest Ghana A procurement company focused on medical equipment/devices; acts as a distributor ) . T ) . ; . ) \
ErREREAT and sourcing agent. Actively distributes Healgen Pf/pan and Pf/Pv RDTs & FEf7 diagnostic-focused distributors like MedTest provides technical credibility. TobincoZ ARIE

Tobinco Pharmaceuticals
INHMER ARIRAE 2 RS
Z_

Types o_t_ Retailer Role
SERXE BAZR

Community Pharmacies

(licensed by Pharmacy

Council of Ghana)#t X245
(HIIARESITERSIEN)

OTCM vendors
(licensed by the Pharmacy

Council FEMARTER (&£

REBESWME, REOEBSEBERENEAE, BRifEiRoEHealgen AEH
Pfipan) R Pf/PVIRIGIERI,

One of Ghana’s largest private pharmaceutical distributors, with occasional
imports/distribution of RDTs (malaria, Covid-19, HIV). Distribution mainly ties to

pharmacy network fB/REFHOHDHIRGIHT, EEEK. g (Covid-19) . X%
Rk, HoEISFEESHEMEEE,

Primary commercial outlet for malaria RDTs in cities and towns. Source
products from large distributors (Tobinco, MedTest, Codix) i B X kiR
TN EEREERE, FRIFEAESHHERA (WTobinco, MedTest
FCodixAF]) .

Community-based outlets licensed to sell non-prescription drugs. Often
serve as the first point of care for febrile illness FKIFATSHEIEL SR X
RHER, BIEARPREREENESEMS,

AENHPIBEAETERE, M MedTest XELUZHIF MmO SIS HERNESERA

YNEVAR

Co-investing in activities with distributors like marketing campaigns, training programs,
digital tools for reporting and stock management can strengthen brand visibility and build
HBEEIREAFRSEE, WEHESE. B)mE. BFHRS
NEFEENHFUCIEFARS, BMTRARBNBE, HEETERYmEaIEiRE.

Retailer Key Insights EE&ErRTE AT

Pharmacies are the main retail outlet for mMRDTs and they tend to stock quality/trusted tests.
Although sales remain secondary to ACTs, there is an opportunity for manufacturers to partner with
pharmacies to leverage their network for awareness campaigns and brand visibility. Z45/5 25 RG
HEANEETERE, BAFSEERETSE. TIHATIRIE, REERRIGEFIREETE
BERRENTEEY), BEFBNENESAIEEME, EEHEENESHREEEE, B mhd

loyalty among retailers. 543"

MBE.

OCTM vendors are widespread in rural areas and have a large reach as the common first point of
care for many febrile iliness. Only a few perform testing or sell RDTs due to training constraints,

HEERSTH) however with structured trainings and simplified packaging, OCTMs could potentially unlock
Private Clinics/ HospitalsfAER Registered medical facilities with licensed clinicians. More consistent RDT diagnostic access. SFARLELERERHIBKBOR | mITS AR AmEEH IIEnS R

= s . B, 13H)lI% |, DEXETEFRAMONIIRS SEEESERRIGMAR; BEdR
LFR | FAZEE: use, especially in urban centers JSFAEIGREMATEHETAV, AR AR R e s i e e

Diagnostic Laboratories &
Medical Supply StoresiZBisC
WENETBREE

Faith-based / NGO-Affiliated
FacilitiesE T REUSMAIHNAS /
FEFNGOHINIAE

WXKIRERAEMER, ERhPOKELAEE.

Independent labs and lab supply outlets that also retail test kits. Stock CE-
IVD or WHO-PQ-approved RDTs for retail or institutional supply.EitEE
T FI SR SLi = R LI =M EE R, FEFA AR INZHER A
IEEEWHO-PQREERIRIGEFI, HEESAHNIRE.,

Private not-for-profit facilities. Provide quality-assured testing services

often supported by donor programs. FASIEEFIEHME, BEEBERES
F MRERESREIENIRSS.

Private clinics and hospitals routinely use RDTs and purchase bulk WHO-PQ and FDA-approved
products from distributors due to patient trust and procurement policies; making them a demand

=

driver and core target purchaser for distributors. fAS

1z

FilEREESEMERERRIGEH, B

HTBEEEERRWEERER, SNDHELHERBEWHO-PQIIFDARLERT M, XEER
SHEENERESENROBRRWTS.

Urban diagnostic centers and lab shops often resell RDTs to pharmacies, small clinics, and NGOs.
Can serve as “micro-distributors” 32 W/ & L0 == FR R A IS B IS E R AR AR B4R 2015, /)
BHZATFINGO, A1 “HMEDHE HIRE.



Low stockmi rates: Many private pharmacies, clinics, and drug shops do not
re ularly stock mRDTSs.

FER: TSIERE. I2RABHRERERERREII.

Affordability: RDTs often cost as much as antimalarials, discouraging patients
from testing and leading them to seek treatment directly. Likewise, providers
typically earn higher margins from selling antimalarials than from conducting
tests, discouraging them from offering RDTs.

GRIEHRE . ERREFIRNBSEESEDTES, XAMXERTEE
RotRlERE, (REMIERS KA. R, EriRSEHSHETESYIN
MERBEESTHRENRS, XSRS REERRIGHFIAIE .

Regulation & Quality Assurance: limited enforcement and visibility of private

sector volumes and test types, fragmented registries, and RDT leakages from

public to private sector disrupts Blcmg and undermines sustainable market
owth ualit monltorlng for R Ts in the prlvate sector is minimal or ad hoc.

Bl IR R T
y%l _E}r —:_*EE =R, %AZE‘BI]S@F T R R ERE I T AR NEk
III

Supply chain: Fragmented import-dependent distribution limits availability
and drives \ var|ab|I|t ual f%/ — e

HRrgE:. 5 REHO, IXAMXBRE TIRFIRI AT R, BSEm
EE/ET} To

Coordination: Limited data sharing and engagement between public and
private sector weakens system visibility. Many NMCPs focus more on public-

tor testin
?ﬁc °:r f}sﬂi' B e SR R A S SR, W T B AR
FBE U FSEREABARE (NG RO T A1 8B B B /N FEoTs,
W ), )

While public-sector procurement still dominates RDT volumes, the private sector represents
a fast-emerging commercial and strategic growth opportunity that is driven by large
patient volumes, policy shifts toward universal testing, and regional moves to localize
manufacturing. REAHER IRWAEEERGHFIIREEH NG ESM, EFAERBIIERKS
—MRZUEEA IS IHNIE, X—BHNINSEREERANTENE. AR
BNBERSM, DIRSHRKIEHATHAEFRIZE,

Private distributor partnerships: Partnering with established importers, distributors, and
pharmacy chains (e.g., Codix in Ghana; Ecopharm in Uganda) offers rapid access to private

networks. AESHEBASIE: SHFIHOR. DHEEREZDSEMEI (NINGAYCdIXAE]
5TARY Ecopharm 2E]) EfF, AJRERNFASER JRIHEMS,

Co-branding: Manufacturers can supply to wholesalers or pharmacy brands under joint

branding, which is a growing model in fast-moving health goods. BX& kRS : £rma@d
BB mhR AR AR R ZS IS BN =i, XM R IE R R m U I A,

Bundled offerings: Offering RDT + ACT combo packs or “test & treat kits” can enhance value
and encourage uptake by pharmacies and clinics. il RAS . HEHERRORFISES
EXEFTIAAYNEESER, 5 1O + 87 —UEFIE, TREATRNE, REDS
JEFMZFTRIER.

Confidence-building pilots: Demonstrate product accuracy through field validation and
community engagement; promote visible certification of quality RDTs in outlets. #BIZ{S{EaJizl

RIRE: ESCHIGITFF It XS50E IR R EE,; ENTHEHE R ARMURERIIGITF
HBERINEEE.

Regulatory efforts: Typically, WHO-prequalified RDT are fast-tracked for in-country
registration. ISEE@EENN: BEER T, BEWHO PQIYERRIGINF, EZEHTALITM
R =R RIEFAEIE,

The private sector is critical to achieving malaria elimination goals. Success depends on bridging the gap between availability and use. Manufacturers that deliver
affordable, high-quality RDTs, build strong local partnerships, and drive provider and consumer demand will be best positioned to succeed in this growing market. FAEER
| IS TOERNERBREXEE, seRIANIZBER, REET4HIVERRIENF AR 5 “SIhrER” ZENER. MTEFEms, GhaeftMEaIRl,. REX

THERRIGIR, BYRENALISERR, FHENETRSEESRESEXNRNER, FEEX— MGz SESEEFIRIESAL
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Mentimeter Survey Questions BaJiE&E|RlT

Please go to www.menti.com with your phone or laptop and enter the
code displayed on the slide below.

SARGRTY, BRAFVEEICARMGA www.menti.com fjud, FHiEIAZL]
KT R ERRAICH,

All questions and responses will be anonymous.

R8N RIS AER L.

Mentimeter Code:

4546 0035

PATH

DOAO@/I20


http://www.menti.com/

Break until 10:10

o u =)
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Manufacturer experience with LMIC
markets (WWondio)

B EPRIRAEZFR NS
U ES])
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mRDTsi# N EM1mAYHERFIHIS
Challenges and Opportunities

for mRDTs Entering the African Market

mEH AFZENEFR2BIRBAESRSA

Leon LIN Head of the Project Department for International Public
Health, Wondfo Biotech




30+ SFERBPOCTITIL Vond
with over 30 years of in-depth experience in the POCT industry ondio
T REIRFIFN BRI A, 477, HEFIRSSFocus on the R&D, production, sales and service of rapid testing reagents and instruments

Top 100 >100,000 >1,000,000,000

BE7 52N F)- 202 2 CE S 5 R 2 tHERFinecare | & A H%f%ﬁfﬂﬁﬁ%ﬁ%%
Medical Device Company - Finecare Installation r:anl{Ja .d'%_ ”t.U 'OF? o UTe
2022 Sales Volume Volume Worldwide Oof Rapid lesting Reagents

O ;FEAHE+BRegistration Certificates 600+

300+ NMPA/ 240+ CE, 15 MDALL iE$H
70+ FDA IEH , 3 WHO prequalification

3000+ £¥RT Employees Worldwide
20+ F27 Subsidiary Companies

2015 FYINESE3ZZAT LD Listed on the SZSE

B 57 _LHIgPOCTAE] The 1st listed POCT company 1 ..P @ ezaaeens
(ARZEAA3Stock code: 300482.57) omm :

w #7150+ ExRMXIZEIRS Services provided to

over 150 countries and regions

10% + E£EHE 5=IH 2 Annual R&D-to-Revenue Ratio

3 IMn + &Mk B R8¢ Daily Production Capacity of Testing Reagents

O Bi#HEF Valid Patents 400+
450+ BEF Valid Patents

FF'El@ﬁ?EEI’:‘lEﬂ H‘ﬂﬁf‘)l“ (POCT) IAE.I 90+ &BAER! Invention Patents
China's Leading POCT manufacture PATH

POAO /20




BREE&IHK{1H 2 Milestones & Our Footprints

KINNBHOTFAERE, ERMNTESIESHE We are committed to improving efficiency for laboratories, hospitals, and society.

. 2018 . 2023

HIVIREIGIUERS | BN =R R PQIAIE: 34" aa Three products WHO PQed
. WHO PQ . TIH Africa Localized Production AHBEEF=: 1+3  1+3 localized production
| - i Technol Transfer Project L hed s N N N
| HIV RDT-WHO PQed i echnology Transfer Project Launche i}iﬂﬂlﬁ: 26/|\1«IE:B (3/|\le:?:|)
Q O, © ® © C Three products registered in 26 countries
2009 - 2022 - 2024 fERaRARAE: 10 MER
i hERSHEBTZEFDA | HIV Self Test 348! Malaria Pf Rapid Test Guidelines and Standards: 10 Countries
 PUFERZAIIVD (b - WHO PQ - 3KBWHO PQ EHEEES: 6N ESR
i Z—O0ne of the 1st IVD | HIV Self Test-WHO PQed Malaria Pf Rapid Test-WHO _ .
{ companies in Chinato | | PQed Self-Test Supply Countries: 6 Countries
pass the on-site audit of
the US FDA
%!"dr;f;r::';:‘a:::;;n.. @ Wondfo ‘
= _=iry
i 2 |
Vo ™ z’"‘ i — = i ~\\=---— 5] 5)
- —)
One Step HIV1/2 Test HIV Self-Test

Pan American
Health BILLe MLLINDA
Organization GATES fe

i unicef &

World Health
Organization ‘

9 The Global Fund PATH @UNOPS

Ta Fight AIDS, Tuberculosis and Malania POIIAOSIIL

2P0 0
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Challenges and Opportunities o




IEM=KIERIBZ—

HiARR + WAKHRE

One of the Three Major Infectious

Diseases in Africa
Market Demand + Relatively Centralized
Procurement

Wondfo
1. AI sEEﬂiﬁﬁﬁ? E*

Enormous demand in the public health market

§ﬂ41ZM5J‘E’J“’M’J =k, BFfAitig d—q-aj?ﬂzﬂfﬁﬁ
curement demand is over 400 million doses and the
demand in the private market is also strong.

2. REIEEEXIEER

Procurement channels more concentrated

LIKE L (GF). PMI, Others
3. it ERE R =T

Strong willingness for localized demand

¥z MRS Core Product




it FMTEDK

Downside risk of RDTs price

KITAE + FEKRS

Market led by major manufacturers, with high
cost requirements

Wondfo
1. [£5EE KIS mRDT

Increased Performance Requirements for mRDTs

BERBEEXR, LNXEREFERER#E, LOD
Increasing sensitivity to respond to pfthrp2/hrp3 gene
deletions, with low(er) LOD required

2. XI" BEHIHIANtEE%s

Involution Among Major Manufacturers and Market Price Trends

e (T SN R R EDEANTRE, PANEDK

The traditional supply chain for mMRDTs concentrated in India
and South Korea. RDTs’ cost is increasing.

3. EREFMEEE RS

Registration and regulatory requirements vary among coutries

ﬁj%WHOPQiAiE)—E_, EEHESERXIBS RIS
= EAEK

After a product WHO PQed, it still needs to meet the
different regulatory registration requirements in various
countries and regions.
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721 Suggestions
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Cost and future pricing fully cons
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Clear paths and strategies for rec
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Layout of the distribution networ
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Wondfo Biotech is striving for people’s health in
every corner of the world...




THANK YOU

Guangzhou Wondfo Biotech Co., Ltd.

No. 8 Lizhishan Road, Science City, Huangpu District, Guangzhou, P.R. China
Tel: (+86) 400-830-8768

E-mail: sales@wondfo.com.cn

Website: en.wondfo.com




Partner experience with mRDTs (Centre
Pasteurdu Cameroun)
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Malaria RDTs at a
crossroad: Current
Practices, unmet
needs and
opportunities for
innovation

Lawrence Ayong, Ph.D.

Head, Malaria Research Unit/NRL Malaria Diagnosis

g .
Centre Pasteur Cameroon / k

EEEEEEEEEEEEE
UUUUUUUUUU




PLAN

Introduction

Place of RDTs in malaria diagnosis
Challenges associated with RDT use
Unmet innovation needs for malaria RDTs

Summary




Malaria Rapid Diagnostic Tests
(mMRDTsSs)

Sl Applications
AgPirpan , . . L
(HRP2/pLOH) - Parasitological confirmation of malaria in
g y | symptomatic individuals
- pan /
° Pf /
Microscopy —_ ~‘ - Strongly recommended for use in areas
(PCR, LAMP, etc) with limited microscopy resources

- Essential for outbreak investigation

/ 'U : - Malaria surveillance

Nucleic acid
amplification
(PCR, LAMP, etc) (mRDT)

Malaria rapid diagnostic test




Operational Attributes of mRDTs

Merits Limits

« Simple to perform and interpret Not quantitative
* Fast (provides results in <30 minutes) - Do not differentiate between Plasmodium
species
* Require very limited training
- High false positive rates in drug treated

* No need for special equipment or electricity patients

* Allow for malaria diagnosis at the - Variable sensitivities, according to
community level parasite density

« Sufficiently sensitive amongst symptomatic - Expensiwe USD 2.0-5.0 per test
patients




How mRDTs Works!

Result window Well for blood sample  Well for buffer solution
/ ommmcna S |
» Antigen-detection lateral flow immunochromatographic S & /
technique based on nitrocellulose (NC) strips ,]' I\ |
» Formats: Cassette -NC strip enclosed in a plastic cassette Control ine () Tes ine (T
DipstiCk —NC Strip dipped in Sample Lateral Flow Assay Architecture
Hybrid (combination of cassette & distick format . p Siesmsmers, o, o,

b\
» Visualization: Colloidal gold, latex beads or rhodamine- — é%%’;%ap"ﬂi’“ ) j / /

coupled antibodies Sarge  Congute  Nirocohiose wising
, P 2 Res 4 S
> Targeted antigens: i
Species-specific -PfHRP2, PfLDH, PULDH Backing
Genus-species -pLDH, Aldolase / / / %ﬁi / 7
Fosive)  (ValTos)




Classification of mRDTs According
to Plasmodium Species Detected

) Abbott AIFIAIAM

.0
—

Malaris Ag nsd\tq
PPy
~—
C f—] = —r 0 0 <.
3 —r P G -
T = o= 2 2 e
o
= - e i @
| e
—_— —— ——
Single Multiple
species species

RDT types Antigens detected Expected Spp differential detection

Type 1 Line 1: PIHRP2 Pf

Type 2 Line 1: PIHRP2 Pt/Plasmodium spp
Line 2: pan-Aldolase*

Type 3 Line 1: PIHRP2 Pt/Plasmodium spp
Line 2: pan-LDH™

Type 4 Line 1: PILDH Pf/Plasmodium spp
Line 2: pan-LDH™

Type 5 Line 1: PILDH Pi/Pv
Line 2: PvLDH

Type 6 Line 1: PIHRP2 Pi/Pv/Plasmodium spp
Line 2: PvLDH
Line 3: pan-LDH™

Type 7 Line 1: pan-Aldolase™ Plasmodium spp

Gimenez et al., 2021



Place of RDTs in Malaria Diagnosis

. s . . Global Malaria Rapid Diagnostic Tests (RDTS) Market M Single Species Detection
Malaria Dia gnOStIC Market in 2023 Size, by Type, 2023-2033 (USD Million) ® Multiple Species Detection
800
691.6 7209
700 658.0
626.1
sees 5957
600 g3y 5393 :
488.2 5
464.5
500 4420
400
300
200
, : 100
B Molecular Diagnostic Tests
0
® Rapid Diagnostic Tests 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

W Light Microscopy

The Market will G The Forecasted Market
atthe cacrof I B.1% sizefor203zinuso $726.9 M M marketus

https://market.us/report/global-malaria-diagnostics-market/




Drivers of mRDTs Procurement

Drivers:

>

>

Rising malaria cases globally

Global health and government initiatives,
promoting parasitological confirmation of
infection before treatment

Rising awareness in endemic countries of the
importance of early diagnosis

Advancement in RDT technology (increased
sensitivity, user-friendliness and shelf lives)

Cases (in millions)

270M
263
260M

250M

240M

229

230M 226

220M
210M

20O e :
2015 2016 2017 2018 2019 2020 2021 2022 2023

https://www.mmv.org/malaria/about-malaria/malaria-
facts-statistics



Regional Analysis of RDT Procurement in 2023 Cases by region

Europe 5%

Asia 25%

[ African Region B South-East Asia Region
B Eastern Mediterranean Region Il Region of the Americas

Western Pacific Region

https://www.datainsightsmarket.com/reports/malaria-rapid- _ .
diagnostic-tests.rdts- 14886314 https://worldmalariareport2024.org/current-state
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The Global Fund

To Fight AIDS, Tuberculosis and Malaria

Major procurer
of RDTs for
hard-hit
endemic
countries

Uses a pooled
procurement
mechanism to
aggregate orders
and lower prices

PMI U.S. PRESIDENT’S
MALARIA INITIATIVE

SUSAD (¢ s

O Large

international
buyer of RDTs

Collaborates
with the WHO
and other
partners to
ensure that the
highest quality
of RDTs are
used in endemic
countries

unicef

d Procures millions

of mRDTs each
year to support
endemic country
programs

Especially targets
women and
children to
increase coverage
and access to
treatment

THE
WORLD
BANK

O Provides

funding to
support
countries in
procuring
health
products,
including

MINSANTE

ﬂ Ministére de ia Santé Publique
— . . .
4 Combine own government financing

P

» MEDECINS SANS FRONTIERES
DOCTORS WITHOUT BORDERS

0 Humanitarian
organization,
providing
funding to
support its
medical
activities in
malaria
endemic
countries

& Global funding to purchase RDTs



Considerations for RDT Minimum recommended criteria:

Procurement:
» Be WHO-prequalified based on:
» Depends on Plasmodium species - Manufacturing environment: [SO 13485-certified
to be detected (Plasmodium manufacturer,
falciparum only and/or non-
falciparum species) - Test performance: Panel detection score 275% against
a 200p/ul panel, False positive rate <10% & invalid test
» Shelf life and temperature rate <10%

stability in intended conditions
of storage and use;

» Ease of use, including test
format and blood transfer device
options;




» Logistical challenges associated with
distribution and supply chain management

Pfhrp2 gene deletions v

Not detected

» Limited skills in RDT key operations
(sample collection, understanding SOP,
results interpretations), resulting in
misdiagnosis : P gy

= Insufficient sensitivity, limiting RDT use in e 30
low transmission settings

» Emergence of “diagnostic-resistant”
parasite strains (case of PFHRP2 /3 gene
deletions), limiting RDT use in affected areas

https://apps.who.int/malaria/maps/threats/#/stories?theme=diagnosis




Pr?)dnct Catalogue Product Name and Format i of & = k storage et
S oAy
et Manufacturing site address per kit (months) “ criteria

For the detection of Plasmodium falciparum only )

Abbott Dizgnostics Korea Inc., [
o5FK50 EBioline Malaria Ag Pf 263, Bo:rahagal—ro Giheung-gu, Yongin-si, G\eougg-dogu,&gy Cassette 25 24 1-40°%
1 1 1 ] ] 1 1
For the detection of Pf and all Plasmodium species (Pf and Pan)
Abbott Diagnostics Korea Inc.,
os5FK60 EBioline Malaria Ag Pf/Pan #63, Borahagal-ro, Giheung-gu, Yongin-si, Gyeonggi-do,446-930, Cassette 25 24 1-40°%
7 Republic of Korea
N N N Ahhntt Nizonncticrs Yaraa Tne L | | 1 N
For the detection of Plasmodium falciparum and vivax (Pf and Pv/Pvom)
Abbott Diagnostics Korea Inc,
o5FK8o Bioline Malaria Az Pf/Pv 265, Borahagal-ro, Giheung-2u, Y:fngm si, Gyeonggi-30.446-930, Cassette 25 24 1-40%
For the detection of all Plasmodium species (Pf, Pfand Pv)
anks = IPF Py Abbott Diagnostics Korea Inc, 46, Hegal-ro 15 beongil, GReung-gs, Yougia-
Bicline Malaria Ag P¥/Pf/ Py . S : ; - . WHO PQ
05FK120 (assay diluent vial, Disposable inverted cup, Sterile Lancet, alcohol swabs) T e e e Cassette = 24 +40° (follow warnings
. : — in HRP2
Bioline Malaria Ag Pf/Pf/Pv POCT Abbott Diagnostics Korea Inc, 46, Hagal-ro 15 beongil, GReung-gn, Yoagin- : deletion
05FK123 (Each kit contains all necessary 1, Gyconggi~do 17099, Repablic of Sores and :,-E. Bm:-f: Cassette 2mi%m 24 1-40°C m
accessories) | Gikeunggu, Yougin-a, Gyconggi-te 17099, Repudlic of Korca | | seftings)

» Multi-species RDTSs for differentiating Plasmodium species, offering better management of cases
> RDTSs for drug resistance testing to inform decision-making and better management of cases
» Quantitative/Semi-quantitative RDTSs for estimating infection densities




High-sensitivity RDTs for detecting low parasite densities

Digitally powered RDTSs for enhanced surveillance data collection and
management

Innovative packaging and storage solutions to ensure optimal
product performance in challenging settings

Improving affordability and accessibility in resource-limited settings




RDTs are a crucial tool for malaria diagnosis

Technological advancements leading to more accurate, user-friendly,
and cost-effective RDTs are propelling their market expansion

Increased funding along with strategic R&D partnerships are likely to
improve the clinical utility of RDTs and raise its market share

Worthnoting!!

Prolonged overuse of one antigen-type RDTs can lead to the selection of
resistance !




THANK YOU







Day 2 (Fi&lo’ Remarks
B _K f—é ZERIE

PATH
DOAOS/I20






For more

information dxinfo@path.org
contact:


mailto:dxinfo@path.org
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Global Health Institute
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