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Multiplex Platforms to Assess Indicators of Micronutrient Status, 
Inflammation and Infectious Disease 

Grand Challenges 

Diagnostic Assay / Instrument - Target Product Profile (iTPP) 
 

Developed for the Micronutrient Biomarkers Initiative (MNBI) as the candidate product profile underpinning the Grand Challenge 
for next-generation micronutrient diagnostics. Minimum and optimistic targets are set against the limitations identified in the 
MNBI assessment of the Quansys Q-Plex Human Micronutrient Array multiplex platform. 

1  Summary: Intervention Use Case / Medical Need / Differentiation Strategy 

Problem Definition Micronutrient deficiencies, with or without accompanying inflammation, are widespread in low- 
and middle-income settings, yet assessing them usually requires several separate assay 
methodologies on instruments based on very different principles (individual ELISA/CLIA tests per 
analyte, HPLC or gas-chromatography assays). This adds complexity, labor, time, cost, and 
dependence on highly specialized laboratories. 

Multiplex immunological tests that measure several analytes simultaneously have been 
introduced and may be extended further if suitable antibodies or alternative analyte-binding 
molecules can be identified, produced and standardized. The proposed product would increase 
the number of micronutrient-status, infection, and inflammation analytes that can be measured 
on a single multiplex platform. 

By consolidating multiple indicators into one assay workflow, the product would reduce 
dependence on centralized, highly specialized laboratories, and make surveillance of 
micronutrient status easier, cheaper and timelier in national or regional reference laboratory 
facilities. Once the core assay is established, later studies may evacuate dried blood spot 
applications, provided satisfactory recovery, stability, and matrix compatibility are 
demonstrated for the targeted analytes 

Over the past fifty years, progress against several long-standing micronutrient deficiencies has 
been remarkable. Goiter and the mental impairment caused by iodine deficiency have largely 
disappeared with iodized salt and iodine in animal feed; survival and resistance to infection have 
improved through correction of vitamin A deficiency; and neural tube defects have fallen in 
many high-income countries through folic acid fortification and supplementation. Progress 
against iron deficiency and anemia has been more modest, because infection and inflammation 
impair iron absorption and utilization. Micronutrient status must therefore be assessed together 
with biomarkers of infection and inflammation. There is also a need to add bioindicators for 
micronutrients that are infrequently assessed but central to physiology: vitamins B2 and B12, for 
example, are indispensable for converting folic acid into folate (the active form of vitamin B9) 
and for combined action as catalyzers of many enzymatic reactions, and in non-affluent 
populations B2 or B12 deficiency may be as important as B9 deficiency. 

Recent advances in immunological techniques allow several bioindicators to be measured 
simultaneously. The Quansys multiplex kit, for instance, determines several analytes (soluble 
transferrin receptor, ferritin, retinol binding protein, thyroglobulin and the acute-phase proteins 
CRP and AGP) in a single microplate well, because these analytes are immunogenic proteins for 
which specific antibodies can be raised. Extending this approach to less immunogenic 
bioindicators may now be feasible using other analyte-binding molecules, such as folate-binding 
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protein from milk or porcine plasma, the B12 intrinsic factor, and synthetic nucleotide (RNA or 
DNA) sequences that bind small molecules. This Grand Challenge applies these novel 
approaches to extend analytical coverage, improve sensitivity and specificity, simplify 
measurement, reduce cost, and enable frequent monitoring of micronutrient status by local 
institutions. 

Target User Group Primary users are technicians with basic laboratory skills working in laboratories that support 
population surveys and epidemiological surveillance, typically one or a small number of national 
or regional reference laboratories per country. 

Primary beneficiaries are populations across all age groups screened or monitored for 
micronutrient status, with or without infection, inflammation, or parasitic disease, including 
high-risk groups such as pregnant women, infants, young children, and older adults. 

The platform is designed for epidemiological surveillance rather than individual clinical 
diagnosis. It should support analysis of many samples in a short period with accuracy, precision, 
and robustness. The defining requirement is reproducible, reliable results across populations 
and geographic regions, with sufficient sensitivity y to detect meaningful l differences over time. 
Suitability for deeply frozen samples (−80 °C) is essential; immediate turnaround is not. 

Intended Use Case The tests are applied to samples collected in population surveys or at health facilities for 
surveillance purposes, run by trained technicians processing several dozen samples at a time. 

The anticipated buyers are national public health systems monitoring the nutritional situation of 
populations, either continuously or at sufficient periodicity. 

Barriers Basic reagents (antibodies, enzymes and the like) must retain their expected properties until the 
stated date of use, ideally at room temperature but at least under refrigerated or frozen 
conditions. 

The multiplex panel run in duplicate must cost less than US$20 per sample. The bench-top 
instrument should be a reasonable size and weight and affordably priced (about US$30,000/unit 
or less), with a day-to-day standardization mechanism that reproduces traditional-assay results 
within a reasonable variation (about ten percent for individual results). An annual maintenance 
and recertification service should be available at low cost (about US$3,000/unit or less). 

Medical Need The extended multiplex panel gives a comprehensive view of population status for several 
micronutrients — iron (ferritin and sTfR), vitamin A (RBP4), iodine (thyroglobulin and, 
optimistically, thyroid hormones), vitamin B12 (holo-transcobalamin), folate (serum methyl-
tetrahydrofolate and, where feasible, whole-blood folate forms), and biomarkers of vitamins B1 
and B2 status — together with inflammation/infection indicators (CRP and AGP). 

Its added value over current practice is consolidating multiple separate indicators into a single 
run. Cost-effectiveness rests on a single small sample analyzed in duplicate, automated 
processing, and simultaneous determination of all analytes in wells of the same microplate, 
allowing up to about 36-40 samples per run. 

Critical Assumptions (1) The measurable analytical ranges are compatible with the physiological concentrations of all 
analytes. (2) Sensitivity is sufficient to give reliable results from very small sample volumes 
(about 10 µL or less per duplicate). (3) For later DBS application, the assays can measure the 
analytes in whole blood, assuming comparable analyte recovery and stability with samples 
stored at −80 °C (serum, plasma or whole blood). 
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2 How to read this profile 
This profile follows the standard candidate-TPP structure: a Summary (intervention use case, medical need and differentiation 
strategy), the Core Requirements table (minimum and optimistic targets with annotations), a Change-Management log and an 
Appendix. 

 Minimum criteria are the performance and use characteristics needed to reach the minimally acceptable level of global-health 
impact and provide the basis for go / no-go decisions. 

 Optimistic criteria are the characteristics of a product whose global-health impact would be broader, deeper or quicker. 
 Annotations capture the rationale and questions behind the minimum and optimistic targets. 

3 Core Requirements 

Requirement Minimum Optimistic Annotation / Rationale 

1. Intended Use 

1.1 Target organism / molecular 
component to be detected 

Indicators of micronutrient 
status: iron (soluble 
transferrin receptor [sTfR], 
ferritin), vitamin A (RBP4), 
iodine (thyroglobulin), 
folate (serum/plasma 
methyl-tetrahydrofolate), 
vitamin B12 (holo-
transcobalamin); and 
inflammation/infection (C-
reactive protein [CRP], α-1-
acid glycoprotein [AGP]). 

As Minimum, plus: iodine 
(thyroid hormones), folate 
(whole-blood/RBC folate 
forms), and vitamins B1 and 
B2 (immunogenic metabolites 
or proteins associated with 
their status). 

Panel reconciled to be 
identical to 2.1. Hepcidin and 
a stand-alone vitamin A 
retinol assay were considered 
and left out of the minimum 
panel; revisit if discovery data 
support inclusion. 

1.2 Variants / forms to be detected or 
avoided 

Vitamin B12: measure holo-
transcobalamin; avoid 
cross-reactivity with apo-
transcobalamin, and apo-
/holo-haptocorrin. Serum 
folate: distinguish methyl-
tetrahydrofolate from folic 
acid. 

As Minimum for B12 and 
serum/plasma folate. For 
whole-blood/RBC folate, all 
folate forms should give a 
comparable signal. B1, B2 and 
B12 bioindicators should show 
satisfactory diagnostic 
specificity and sensitivity 
against traditional deficiency 
biomarkers. 

 

1.3 Intended-use population All population groups; 
performance optimized for 
women of reproductive 
age, including the first 
trimester of pregnancy. 

Same. Smith et al. consensus survey 
TPP (2019 BMGF convening; 
doi:10.1101/2021.05.13.2125
7124) targeted children 6–59 
mo. and women 12–49 y. 
Confirm whether the broader 
"all groups" scope is intended 
for this surveillance use case. 

1.4 Product classification Research Use Only (RUO) 
for population 
micronutrient-status 
surveillance: a multiplex 
assay run on a liquid-
handling/plate system. 

Same. Use case is population 
surveillance, not individual 
clinical diagnosis; this drives 
the performance and 
throughput targets below. 
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Requirement Minimum Optimistic Annotation / Rationale 

1.5 Specimen type* Serum/plasma Serum/plasma for most 
analytes; whole blood for RBC 
folate. Functional sensitivity 
sufficient to measure analytes 
in volumes expected to be 
extracted from dried blood 
spots (DBS). 

Survey reference tool used 
serum/plasma from venous 
draw. DBS application is a 
separate downstream 
validation (recovery and 
stability per analyte) once the 
assay is established; RBC 
folate may need a separate 
microtiter plate. 

1.6 Qualitative / quantitative Quantitative for all 
analytes; some may require 
prior dilution. 

Quantitative, avoiding 
additional dilution steps. 

 

1.7 Platform / technology Immunological detection 
on a multiplex platform 
(microtiter-plate or 
equivalent format); 
platform form-factor not 
restricted to plates. 

Same; binding chemistries 
(antibody or alternative 
binders, e.g., folate- or B12-
specific binding proteins, or 
polynucleotide sequences with 
specific binding properties) 
that extend the panel without 
loss of sensitivity. 

Quansys assessment flagged 
the need to extend beyond 
antibody chemistry to reach 
folate and B12 reliably. 

1.8 Delivery infrastructure Reference laboratories with 
experienced, trained 
personnel. 

Same, at national and regional 
reference laboratories. 

 

1.9 Target end user Professional users, 
laboratory technicians, or 
healthcare workers with 
training in conducting 
moderately complex tests 
(e.g., precision pipetting 
and sample processing 
skills) in laboratory settings. 
. 

Same.  

2. Individual / Population Needs and Performance Characteristics 

2.1 Target analyte Indicators of micronutrient 
status: iron (soluble 
transferrin receptor [sTfR], 
ferritin), vitamin A (RBP4), 
iodine (thyroglobulin), 
folate (serum/plasma 
methyl-tetrahydrofolate), 
vitamin B12 (holo-
transcobalamin); and 
inflammation/infection (C-
reactive protein [CRP], α-1-
acid glycoprotein [AGP]). 

As Minimum, plus: iodine 
(thyroid hormones), folate 
(whole-blood/RBC folate 
forms), and vitamins B1 and 
B2 (immunogenic metabolites 
or proteins associated with 
their deficiencies). 

Identical to 1.1. 
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Requirement Minimum Optimistic Annotation / Rationale 

2.2 Specificity of forms to detect / 
avoid 

Vitamin B12: avoid apo-
transcobalamin and apo-
/holo-haptocorrin. Serum 
folate: distinguish methyl-
tetrahydrofolate from folic 
acid. 

As Minimum for B12 and 
serum/plasma folate; for RBC 
folate all forms should give a 
comparable signal. B1, B2, B12 
bioindicators with satisfactory 
diagnostic 
specificity/sensitivity vs 
traditional biomarkers. 

 

2.3 Analytical sensitivity <20% CV at the functional 
analytical sensitivity for all 
target analytes across their 
analytical ranges. 

<10% CV at the functional 
analytical sensitivity for all 
target analytes across their 
analytical ranges. 

 

2.4 Analytical specificity ≥90% analytical specificity 
for all target analytes 
across their analytical 
ranges. 

≥95% analytical specificity for 
all target analytes. 

Smith et al. 2019 set 99% 
(minimum) analytical 
specificity for the survey use 
case. Specificity (here) and 
cross-reactivity (2.5) are 
related but distinct; consider 
aligning with the 99% 
benchmark for comparability. 

2.5 Cross-reactivity ≤5% cross-reactivity with 
non-target molecules and 
homologous proteins. 

≤2.5% cross-reactivity with 
non-target molecules and 
homologous proteins. 

 

2.6 Functional analytical sensitivity 
(range) 

sTfR: 2–30 mg/L 
Ferritin: 5–100 µg/L 
RBP4: 0.3–3.0 µmol/L 
Thyroglobulin: 10–100 µg/L 
Methyl-THF: 5–50 nmol/L 
Holo-transcobalamin: to be 
defined 
CRP: 1–30 mg/L 
AGP: 0.5–5 g/L 

sTfR: 1–40 mg/L 
Ferritin: 2–200 µg/L 
RBP4: 0.2–4.0 µmol/L 
Thyroglobulin: 5–300 µg/L 
Methyl-THF: 2–100 nmol/L 
RBC folate: 100–2000 nmol/L 
Holo-transcobalamin: to be 
defined 
CRP: 1–50 mg/L 
AGP: 0.25–5 g/L 
Thyroid hormones, B1, B2: as 
required for satisfactory 
diagnostic performance 

Ranges set to cover 
physiological values in the 
target groups. Holo-
transcobalamin range to be 
defined against a reference 
method. 

2.7 Precision & reproducibility Intra- and inter-assay CV 
≤10–15% within the 
functional-sensitivity range. 

Intra- and inter-assay CV ≤10% 
within the functional-
sensitivity range. 

 

2.8 Robustness (interference, carry-
over) 

Robust to common 
interferences (hemolysis, 
lipemia, bilirubin) with no 
significant carry-over 
between samples; valid 
across clinically relevant 
sample conditions. Analyte-
specific interferents 
documented (e.g., anti-Tg 
antibodies and biotin for 
thyroglobulin; rheumatoid 

Same.  
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Requirement Minimum Optimistic Annotation / Rationale 

factor for CRP; anti-folate 
drugs for folate; 
metformin/PPIs/biotin for 
B12). 

2.9 Shelf life / stability ≥12 months: reagents/plate 
at 2–8 °C; signal-detection 
device operable at 15–30 
°C. 

≥24 months at refrigerated 
conditions for reagents; device 
operable at 15–30 °C. 

Confirm whether 12 vs 18–24 
months is the industry norm, 
and the cost/replacement 
implications of the shorter 
shelf life. 

2.10 Ease of use User-friendly workflow 
with defined sample-prep 
and handling SOPs and a 
clear digital result display 
via dedicated software. 

Same.  

2.11 Ease of interpretation Clear, readable numerical 
output with units. 

Digital/graphical output 
providing quantitative values. 

 

2.12 Operating temperature Reagent storage 2–8 °C; 
device operates 15–30 °C. 

Reagent storage 2–8 °C; device 
operates 15–30 °C, extended 
range 4–40 °C. 

 

2.13 Concordance with reference 
methods 

Concordance ≥80% within 
the 95% CI of established 
reference methods 
(laboratory immunoassays 
or analytical gold 
standards) for all target 
analytes. 

Concordance ≥90% within the 
95% CI of established 
reference methods. 

 

3. Regulatory and Statutory Needs 

3.1 Regulatory approvals & 
registration 

Test license; performance-
evaluation report; 
manufacturing license. 
Manufacturing site ISO 
13485 certified. 

Same. Specific national pathway 
(e.g., CDSCO class for India) to 
be confirmed per launch 
country. 

4. Healthcare-System Needs — Environment 

4.1.1 Location / setting & 
environmental conditions 

National reference 
laboratory for human 
analytical assays, with 
experienced, trained 
personnel. Ambient 
temperature 15–38 °C. 

National and regional 
reference laboratories, 
experienced/trained 
personnel. Ambient 
temperature 15–35 °C. 

 

4.2 Instrument & Device Characteristics (to be reviewed by an equipment specialist) 

4.2.1 Physical dimensions; modularity; 
automation 

Dimensions: bench-top, 
≤91 × 90 × 180 cm (H×D×L). 
Modularity: core 
instrument with optional 
modules (barcode reader, 
plate washer, incubator, 
computer). 

Dimensions: compact bench-
top, ≤76 × 60 × 120 cm 
(H×D×L). 
Modularity: fully modular — 
analytical, automation and 
data modules upgradeable 
without replacing the system. 

CLSI GP18-A2 (laboratory 
design) applies. 
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Requirement Minimum Optimistic Annotation / Rationale 

Weight: ≤80 kg. 
Automation: semi-
automated — automated 
reading, data acquisition, 
calculation and export; 
manual sample prep and 
reagent loading permitted. 

Weight: ≤30 kg. 
Automation: fully automated 
processing, reagent handling, 
QC, analysis, interpretation 
and electronic reporting with 
minimal operator intervention. 

4.2.2 Power & water Power: standard mains 
(100–240 VAC, 50/60 Hz); 
tolerant to common 
voltage fluctuations 
without damage or data 
loss; UPS-compatible for 
safe shutdown. Water: no 
external connection 
required. 

Power: standard mains; 
integrated voltage regulation, 
surge protection and 
automatic recovery; 
integrated UPS/battery 
sustaining operation or assay 
integrity for 1–2 h. Water: no 
external connection required. 

 

4.2.3 Reliability & maintenance Uptime 90–95%. Wear 
parts (e.g., pipette-head 
seals) last ≥6 months. Basic 
maintenance every 6 
months. 
Generates/displays basic 
error alerts. Tool-free 
replacement of wear parts. 
Calibration ≤ annually. 
Supports routine QC and 
maintenance logs. 

Uptime 99%. Critical 
components last ≥12 months 
under high-frequency use. 
Maintenance < twice/year. 
Remote performance 
monitoring and 
troubleshooting by the service 
engineer. Calibration ≤ 
annually. Automated 
performance monitoring, QC 
trending and audit-trail 
generation. 

Confirm how 
reliability/maintenance 
intervals triangulate with 
reagent shelf life (2.9). 

4.2.4 Portability Bench-top; requires stable 
workspace, power and 
connectivity. 

Same.  

4.2.5 Result display Quantitative values with 
units on a computer-based 
software interface. 

Same.  

4.2.6 Workflow & throughput Manual 
sample/buffer/plate 
addition and barcode 
scanning with automated 
assay processing. Sample ID 
by manual entry and 
barcode. 

Same.  

4.2.7 Time to result ≤180 min from sample to 
result (time to result), with 
throughput of about 30 
samples per run. 

≤120 min from sample to 
result per 96-plate / ~30 
samples. 

 

4.2.8 Waste & biosafety Compliance with local 
biomedical-waste 
regulations; segregation 
and disposal of 

Same.  
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Requirement Minimum Optimistic Annotation / Rationale 

biological/chemical waste. 
Biosafety Level 2 
precautions (PPE, clean 
workspace). 

4.2.9 Reference methods Recognized analytical 
reference method for each 
analyte to establish 
accuracy and comparability 
(reference list in Appendix). 

Same. Add citations per analyte 
(e.g., Ken Brown / ESPEN 
micronutrient analytical 
guidance). This concerns 
assay reference methods, not 
BRINDA inflammation 
adjustment of results. 

4.2.10 Comparator method Quansys Q-Plex Human 
Micronutrient Array. 

Same. VitMin Lab assays are an 
additional comparator where 
available. 

4.2.11 Shipping conditions Reagents/plate: ambient 
shipping 15–30 °C; shock-
resistant, moisture-proof 
packaging. DBS shipping 
conditions defined 
separately if/when DBS 
application proceeds. 

Same.  

4.2.12 Safety for user Biosafety Level 1: basic PPE 
(gloves, lab coat) and clean 
workspace. 

Same.  

4.2.13 Service & support response Virtual support <24–48 h; 
on-site depends on 
geography. 

Virtual support <24 h; on-site 
within 1–2 business days for 
critical failures. 

 

4.2.14 Quality control Internal high- and low-
positive controls to verify 
assay performance; 
calibration per batch with 
periodic QC checks; 
compliance with ISO 13485 
and CLSI validation 
guidance. 

Same.  

4.3 Information & Communication Technology 

4.3.1 User interface & data input Computer-based software 
interface; electronic entry 
of sample/assay details to 
minimize transcription 
error. 

Same, with study-specific 
configurable calibration 
profiles so the setting (not the 
individual operator) controls 
calibration before a run. 

 

4.3.2 Data output, storage & 
connectivity 

Numerical results with 
units on a computer 
interface; electronic 
storage and export. 

Integrated LIMS connectivity, 
cloud synchronization and 
automatic data backup. 

 

4.3.3 Results transmission Export as PDF/CSV, stored 
locally (≥256 GB). 

Export as PDF/CSV, stored 
locally (≥128 GB). 
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Requirement Minimum Optimistic Annotation / Rationale 

4.3.4 Unique test identifier Batch-specific QR code 
carrying calibration data, 
sample type, expiry date 
and batch number. 

Same.  

4.3.5 Mobile application Not applicable. Not applicable.  

4.3.6 Software support & maintenance Over-the-air updates 
pushed remotely; remote 
error checking with 
physical intervention as 
needed. 

Local training for level-1 issues 
in real time; automated 
software updates with 
validation and audit-trail 
capability. 

 

4.4 – 4.6 Reagents, Sample Handling, Distribution & Training 

4.4.1 Reagent/control storage & 
packaging 

Strips/plate vacuum-sealed 
in 0.1 mm laminated 
aluminum foil with 
desiccant; stored at ~4 °C. 

Same.  

4.5.1 Facility to run specimens Basic laboratory with stable 
power, internet 
connectivity and trained 
personnel; specimen 
tracking and receiving in 
place. 

Same.  

4.5.2 Sample type & volume <10 µL plasma/serum 
(strong preference: 1–5 µL) 

<5 µL plasma/serum, scalable 
to volumes extractable from 
DBS. 

DBS sample volume 
(number/size of punches) to 
be defined in a later version 
once the core assay is locked. 

4.5.3 Sample collection & transport Plasma/serum separation 
into cryogenic vials; 
transported in cold boxes, 
frozen at intermediate labs, 
stored at −80 °C at the 
reference laboratory until 
use. 

Same; DBS 
collection/transport defined 
separately if DBS application 
proceeds. 

DBS application is a distinct 
downstream study, expected 
to involve different 
institutions; kept separate 
from core assay development. 

4.5.4 Sample preparation To be defined in a later 
version. 

To be defined in a later 
version. 

 

4.6.1 Users & training Certified/trained laboratory 
technicians experienced in 
pipetting and assay 
handling; hands-on or 
video training, on-site or 
virtual. 

Same.  

4.6.2 Quality-control system Built-in high- and low-
positive controls; operator 
self-check of peripherals at 
start-up. 

Same.  

4.6.3 Instrument & supply reliability Instrument reliability 3 
years with scheduled 
maintenance. 

Instrument reliability 5 years 
with scheduled maintenance. 
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Requirement Minimum Optimistic Annotation / Rationale 

4.6.4 Service & support Basic support <48 h; on-site 
5–7 business days for 
critical failures; basic 
training at installation; 
spare parts within 30 days; 
software updates as 
required. 

Basic support <24 h; on-site 1–
2 business days; detailed 
training at installation; spare 
parts within 10 days; software 
updates as required. 

 

4.6.5 Calibration QR-code-based: each 
reagent batch carries 
calibration data, sample 
type, expiry and batch 
number; scanned before 
testing. 

Same.  

4.6.6 Labelling Labels per ISO 15223-1 
(test name, catalog/batch 
number, components, 
manufacture/expiry dates, 
site address, storage 
conditions, symbols); QR 
codes for batch calibration 
and traceability. 

Same.  

5. Commercial and Sustainability Needs 

5.1 Target launch countries India (initial). To be determined (phased 
expansion across MNBI 
geographies). 

 

5.2 Commercial channels Through partners (e.g., 
CIPLA, TVAM). 

National 
organizations/societies and 
other distributors. 

 

5.3 Target price (reagents and 
instrument) 

Test plate: Less than $20 
per sample in duplicate). 
Instrument: <$30,000/unit. 

Test plate:  $10 per sample in 
duplicate). 
Instrument: <$25,000/unit. 

Plate cost is the headline 
affordability target: the full 
multiplex panel in duplicate 
must stay under $20/sample 
(minimum) and reach 
$10/sample (optimistic). 

5.4 Capital cost requirements Enclosed area, UPS power, 
bench-top footprint, sterile 
storage/discard for 
consumables, Windows 10+ 
workstation (≥256 GB, ≥8 
GB RAM). 

Same.  

5.5 Expected 1–5 yr. volumes Test plates: 0.1–0.2 
million/year. 
Instrument units: 10–
20/month. 

Test plates: 0.25–0.5 
million/year. 
Instrument units: 20–
50/month (scalable if 
manufacturing outsourced). 
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4 Change Management 

Version Key changes from previous version Change made by 

V2.0 — 22 Jun 
2026 (clean) 

Consolidated clean version reconciling the tracked changes and comments from 
the 09-Jun-2026 draft. Resolved the open items in the direction most useful to the 
Grand Challenge: harmonized the analyte panel between rows 1.1 and 2.1; set the 
minimum panel as iron (sTfR, ferritin), vitamin A (RBP4), iodine (thyroglobulin), 
folate (serum methyl-THF), B12 (holo-transcobalamin), CRP and AGP, with iodine 
thyroid hormones, RBC folate forms and B1/B2 in the optimistic scope; removed 
leftover template instructions, duplicated words and incomplete sentences from 
the Summary; treated DBS application as a separate downstream study per 
reviewer comment; clarified that the reference-method annotation concerns assay 
reference methods, not BRINDA result adjustment; retained the Smith et al. 2019 
consensus comparisons (population, specimen, classification, 99% specificity 
benchmark) as annotations; left holo-transcobalamin functional range to be 
defined. Price targets stated as $20/sample with instruments under $30k / $25k. 

EDGE team 

V1.2 — 10 Jun 
2026 (draft) 

Cleanup and referencing pass: removed drafting scaffolding from the Summary 
and sample-handling rows; cross-referenced the Smith et al. expert-consensus 
survey TPP and added annotations where this candidate diverges (population, 
specimen, qualitative vs quantitative, 99% specificity). All additions tracked. 

EDGE team 

V1.1 — 10 Jun 
2026 (draft) 

Drafted the previously empty Summary section; added tracked suggestions where 
source data existed; flagged platform-description differences and the analyte-
scope question. All changes tracked. 

EDGE team 

5 Appendix 
A TPP is a tool to align partners on the desired outcomes and measures of success for a product, using specific and quantitative 
language. It sets a minimally acceptable hurdle for the key measures of performance, safety and delivery, is forward-looking to the 
landscape expected at launch, and is updated as that landscape evolves. 

Candidate TPPs (cTPP) 
Candidate TPPs provide minimum and optimistic targets for specific candidates being developed by partners. There may be 
several candidates in development for a given intervention. 

References 
1.  Smith ER, Lee J, Allen LH, Boyle DS, Brindle E, Craft NE, et al. Target Product Profiles for a Micronutrient Assessment Tool and 
Associated Blood Collection Device for Use in Population-Based Surveys: An Expert Consensus (developed at the BMGF June 2019 
convening). medRxiv 2021.05.13.21257124. doi:10.1101/2021.05.13.21257124. 

2.  Per-analyte analytical reference methods to be compiled (e.g., Ken Brown analytical guidance; ESPEN micronutrient laboratory 
guidelines). 
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