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Conclusion
This coordinated effort, gathering a larger number of participating laboratories, enabled a broader
understanding of the laboratories' measurement capabilities across multiple ASEAN economies with
less manpower and resources commitments from each institute. The remaining PT materials were
made available as ASEAN reference materials (ARMs) for quality control or method validation.
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➢Preparation of PT samples performed by TISTR:
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➢Assigned values* for the five analytes jointly determined by HSA, TISTR and/or ITDI:
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➢PT Coordination:

➢Assigned value for the three analytes jointly determined by HSA and NIMT:
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ARMN institutes that have co-organised accuracy-based PT 
programmes: 
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Assigned value of benzoic acid and its measurement uncertainty as example:
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uamong = standard deviation of the results from the institutes

𝐶x = 𝐹𝑝𝑟𝑒𝑐 . 𝐹𝑖𝑝 . 𝐹𝑖𝑛𝑠𝑡𝑟𝑢 . 𝐹𝑟𝑒𝑐 . 𝐶𝑧.
𝑚

𝑌
.𝑚𝑍𝑐

𝑚
𝑋
.𝑚𝑌𝑐

.
𝑅
𝑌
−𝑅𝐵

𝑅
𝐵
−𝑅𝑋

.
𝑅
𝐵𝑐
−𝑅𝑍

𝑅
𝑌
−𝑅𝐵𝑐

-4

-3

-2

-1

0

1

2

3

4

5 12 38 4 32 33 40 31 2 15 8 30 11 1 46 17 18 55

z'
-s

co
re

Laboratory Code

n-Propyl paraben
Results would be wrongly evaluated if 
robust mean was used

Unsatisfactory

Unsatisfactory

Questionable

Questionable

Satisfactory

Colour-filled column: Evaluation by assigned value
Cross-striped column: Evaluation by robust mean value

-4

-3

-2

-1

0

1

2

3

4

5

6

44 22 52 15 58 40 12 18 7 1 2 11 8 32 28 3 31 56 42 5 30 57 19 13 51 4 14 33 46 36 43 6 41 16 45 38 26 55

z-
sc

o
re

Laboratory Code

Benzoic acid

Result would be wrongly evaluated if 
robust mean was usedUnsatisfactory

Unsatisfactory

Questionable

Questionable

Satisfactory

Colour-filled column: Evaluation by assigned value
Cross-striped column: Evaluation by robust mean value

➢Evaluation of participating laboratories’ results using independently

determined assigned values (not consensus approach):

* Calculated based on arithmetic mean of results reported by HSA, ITDI and/or TISTR 

Assigned value for arsenic was determined by standard addition method, while the 
assigned values for cadmium and lead were determined by ICP-IDMS method. Standard 
Reference Materials from NIST (SRM 3103a for arsenic, SRM 3108 for cadmium and 
SRM 3128 for lead) were used as the calibration standards. The values were calculated 
based on arithmetic mean of results reported by HSA and NIMT. 

➢PT Participation:

45 Cosmetic testing laboratories from Indonesia, Malaysia, Philippines and 
Singapore participated in this programme. 

Indonesia National Measurement Standards, National 
Standardization Agency of Indonesia (SNSU-BSN)

Malaysia National Metrology Institute of Malaysia (NMIM)

Department of Chemistry Malaysia (KIMIA)

Philippines Industrial Technology Development Institute 
Department of Science and Technology (ITDI-DOST)

Singapore National Metrology Centre A*STAR (NMC A*STAR)

Health Sciences Authority of Singapore (HSA)

Thailand National Institute of Metrology (Thailand) (NIMT)

Thailand Institute of Scientific and Technological 
Research (TISTR)

Vietnam Vietnam Metrology Institute (VMI)

Brunei Darussalam Ministry of Health (MOH)

HSA_CML@hsa.gov.sg

➢Homogeneity and stability studies performed by HSA (results were evaluated following

ISO 13528:2015):

➢Homogeneity performed by HSA and stability studies performed by NIMT.

Most laboratories achieved satisfactory z-scores. Four laboratories 
attained unsatisfactory z-scores for all the reported values. 

High percentage of laboratories attaining unsatisfactory -scores suggested 
underestimation of their measurement uncertainties.
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