
Global Malaria  Programme

Tools for preparation and validation

Guidance on  
control materials  
for antigen detecting 
malaria RDTs 

GUIDANCE FOR PRODUCT DEVELOPERS AND MANUFACTURERS





Global Malaria  Programme

Tools for preparation and validation

Guidance on  
control materials  
for antigen detecting 
malaria RDTs 

GUIDANCE FOR PRODUCT DEVELOPERS AND MANUFACTURERS



ii

WHO/CDS/GMP/2019.08

© World Health Organization 2019

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 
IGO licence (CC BY-NC-SA 3.0 IGO; https://creativecommons.org/licenses/by-nc-sa/3.0/igo). 

Under the terms of this licence, you may copy, redistribute and adapt the work for non-commercial purposes, 
provided the work is appropriately cited, as indicated below. In any use of this work, there should be no suggestion 
that WHO endorses any specific organization, products or services. The use of the WHO logo is not permitted. If you 
adapt the work, then you must license your work under the same or equivalent Creative Commons licence. If you 
create a translation of this work, you should add the following disclaimer along with the suggested citation: “This 
translation was not created by the World Health Organization (WHO). WHO is not responsible for the content or 
accuracy of this translation. The original English edition shall be the binding and authentic edition”. 

Any mediation relating to disputes arising under the licence shall be conducted in accordance with the mediation rules 
of the World Intellectual Property Organization.

Suggested citation. Guidance on control materials for antigen detecting malaria RDTs: tools for preparation and 
validation. Geneva: World Health Organization; 2019. Licence: CC BY-NC-SA 3.0 IGO.

Cataloguing-in-Publication (CIP) data. CIP data are available at http://apps.who.int/iris.

Sales, rights and licensing. To purchase WHO publications, see http://apps.who.int/bookorders. To submit requests 
for commercial use and queries on rights and licensing, see http://www.who.int/about/licensing. 

Third-party materials. If you wish to reuse material from this work that is attributed to a third party, such as tables, 
figures or images, it is your responsibility to determine whether permission is needed for that reuse and to obtain 
permission from the copyright holder. The risk of claims resulting from infringement of any third-party-owned 
component in the work rests solely with the user.

General disclaimers. The designations employed and the presentation of the material in this publication do not imply 
the expression of any opinion whatsoever on the part of WHO concerning the legal status of any country, territory, city 
or area or of its authorities, or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on 
maps represent approximate border lines for which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed 
or recommended by WHO in preference to others of a similar nature that are not mentioned. Errors and omissions 
excepted, the names of proprietary products are distinguished by initial capital letters.

All reasonable precautions have been taken by WHO to verify the information contained in this publication. However, 
the published material is being distributed without warranty of any kind, either expressed or implied. The responsibility 
for the interpretation and use of the material lies with the reader. In no event shall WHO be liable for damages arising 
from its use. 

https://creativecommons.org/licenses/by-nc-sa/3.0/igo
https://creativecommons.org/licenses/by-nc-sa/3.0/igo/
http://apps.who.int/iris
http://apps.who.int/bookorders
http://www.who.int/about/licensing


G
UI

D
AN

C
E 

O
N 

C
O

NT
RO

L 
M

AT
ER

IA
LS

 F
O

R 
AN

TI
G

EN
 D

ET
EC

TI
NG

 M
AL

AR
IA

 R
D

TS
 

TO
O

LS
 F

O
R 

PR
EP

AR
AT

IO
N

 A
N

D
 V

AL
ID

AT
IO

N

iii

Table of contents

Acknowledgements	 iv

Abbreviations	 v

Definitions		 vi

1.	� The challenges and proposed way forward for control materials  
for antigen-detecting malaria rapid diagnostic tests 	 1

1.1	 The problem of preparing universal controls 	 1

1.2	 Purpose of the control material	 1

1.3	 Root cause of the problem	 1

1.4	 The problem already exists in the real world	 2

1.5	 Explanation of the differences, using calibration graphs	 4

1.6	 Explanation of the failure of a universal calibrator for malaria antigen assays	 4

1.7	 Use of a recombinant antigen to control assays: a proposed way forward	 5

2.	 Workplan for control materials for malaria rapid diagnostic tests	 5

2.1	 Rationale	 5

2.2	 Framework	 6

2.3	 Process for preparation and evaluation of control material	 6

References 	 12

Annex 1: Flow diagram for control preparation	 14

Annex 2: Protocol 1.0: Evaluation of lots of a qualitative malaria rapid diagnostic  
test (RDT) with the WHO malaria panel prior to preparation of control material	 15

Annex 3: Protocol 2.0: Evaluation of critical parameters of a qualitative rapid  
diagnostic test (RDT) for malaria detection	 24

Annex 4: Protocol 3.0: Preparation and validation of control material for a  
qualitative rapid diagnostic test (RDT)	 33

Annex 5: Protocol 4.0: Selection of material for a manufacturer’s calibrator for a  
malaria rapid diagnostic test (RDT) and assignment of a concentration  
relative to a standard	 38



iv

ACKNOWLEDGEMENTS

The World Health Organization wishes to acknowledge Dr Julian Duncan, independent 
consultant, London, United Kingdom who prepared the draft of this document. 
Acknowledgements are also due to the following persons who reviewed the document 
and provided comments: Dr Jane Cunningham, WHO Global Malaria Programme; 
Dr David Bell – independent consultant; Dr Paul Bowyer, Division of Bacteriology, 
National Institute of Biological Standards, United Kingdom; Professor Peter Chiodini, 
Hospital for Tropical Diseases, London School of Hygiene & Tropical Medicine and Public 
Health England (PHE) Malaria Reference Laboratory and the PHE National Parasitology 
Reference Laboratory, United Kingdom; Dr Sally Hojvat – independent consultant; and 
Dr Micha Nubling, Paul-Ehrlich-Institut, Federal Institute for Vaccines and Biomedicines, 
Germany.



G
UI

D
AN

C
E 

O
N 

C
O

NT
RO

L 
M

AT
ER

IA
LS

 F
O

R 
AN

TI
G

EN
 D

ET
EC

TI
NG

 M
AL

AR
IA

 R
D

TS
 

TO
O

LS
 F

O
R 

PR
EP

AR
AT

IO
N

 A
N

D
 V

AL
ID

AT
IO

N

v

ABBREVIATIONS

CLSI	 Clinical and Laboratory Standards Institute

CRM	 certified reference material

EIA	 enzyme immunoassay

GMP	 Good Manufacturing Practice

HBsAg	 hepatitis B surface antigen

IFU	 instructions for use

IS	 international standard

ISO	 International Organization for Standardization

LoD	 limit of detection

PEI	 Paul Ehrlich Institute

QA	 quality assurance

QC	 quality control

RDT	 rapid diagnostic test 

SOP	 standard operating procedure

TSS	 Technical Specification Series

WHO	 World Health Organization
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DEFINITIONS

calibrator Reference material whose value is used for the 
independent variable in a calibration function 

Source: (1) definition 3.7

certified reference material 
(CRM)

Reference material, accompanied by a certificate, one 
or more of whose property values are certified by a 
procedure that establishes metrological traceability 
to an accurate realization of the unit in which the 
property values are expressed, and for which each 
certified value is accompanied by an uncertainty at a 
stated level of confidence 

Source: (1) definition 3.8

commutability of a material Closeness of agreement between the mathematical 
relationship of the measurement results obtained by 
two measurement procedures for a stated quantity in 
a given material, and the mathematical relationship 
obtained for the quantity in routine samples

Source: (1) definition 3.9

control material Substance, material or article used to verify the 
performance characteristics of an in vitro diagnostic 
medical device 

Source: (2) definition 3.4

international conventional 
calibrator

Calibrator whose value of a quantity is not 
metrologically traceable to the international system of 
units (SI) but is assigned by international agreement 
NOTE 1: The quantity is defined with respect to the 
intended clinical application

NOTE 2: WHO international standards (IS) commonly 
fall within this category. 

Source: (1) definition 3.11

limit of detection The lowest value of measurand that an examination 
procedure can report as present with a specified level 
of confidence 

Source: (3) paragraph A.2.8
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