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Breaking out the lab: lateral flow tests for 
one heath



What is a lateral flow 
test?

• Rapid diagnostic test

• Easy to use 

• Relatively cheap

• Lots of sample types – Blood, serum, Urine, 
nasal/throat swabs, Saliva etc…

• Point-of-care – No training needed 

• 10-30 minutes to result 



How they are used in Human and Animal health

Human Health

•Infectious disease testing - e.g., COVID-19, influenza, HIV screening.

•Pregnancy testing - one of the first and most common LFT applications.

•Drug and toxin screening - rapid urine or saliva tests.

•Biomarker detection - cardiac markers, allergies, and other point-of-care 

diagnostics.

Animal Health

•Veterinary infectious disease tests - e.g., parvovirus, FeLV/FIV in cats, 

bovine diseases.

•On-farm diagnostics - rapid testing for livestock illnesses to prevent 

spread.

•Food safety and zoonotic surveillance - detecting pathogens in animals 

that could transmit to humans.

•Wildlife disease monitoring - quick field tests for conservation and 

disease control.



How does a lateral flow test work?

• 1 mAb for test line

• 1 mAb + 

Visualisation tool 

(colloidal gold)

       = Antibody ‘Pair’



Antigen choice and expression Generation of monoclonal antibodies

High throughput screening of monoclonal 
antibodies for affinity binding and kinetics of 
target antigen using surface plasmon 
resonance imaging

Transfer of optimal monoclonal antibodies 
onto lateral flow platform

Evaluation and 
optimisation of 
the lateral flow 
assay

Production of lateral flow test prototypesEvaluation of prototypes using analytical limit 
of detection and clinical samples

Production of prototype 
diagnostics lateral flow test

Lateral flow development pipeline



Development pipeline to launch

Phase 0 – Development of assay materials (antigen/antibody)
Phase 1 – Transfer of material to lateral flow and initial proof of concept
Phase 2 – Further developed, refined and fully optimized with reference samples 
Phase 3 – Scale up to manufacturing quantity and quality 
Phase 4 – Final design product verification with field validation
Phase 5 – Launch (+/- post market surveillance)



• First described in Crimea in 1944 & 1956 in The Congo – 

Recognised to be the same in 1966

• Found in Africa, the Middle East and Asia – increasing 

incidence in Europe

• Most widespread arbovirus worldwide

• Spread through ticks – livestock amplifying host 

• World Health Organisation – Priority pathogen of pandemic potential

Case study:
Crimean-Congo Haemorrhagic Fever



Identify target antigens Produce mAbs using a mouse model

47 
Anti-N CCHF monoclonal Antibodies

6 m
onths



Monoclonal antibody binding evaluation

Kinetics - CCHF mAb binding in-house NP Ag Kinetics - CCHF mAb binding commercial NP Ag

• Used IBIS - microarray-based surface plasmon resonance imager
• Obtained binding affinity and kinetics data



Bins

Bins ID

1 13 17 7 2 4 5 11 16 22 10 12 36 15 35 9 23 38 29 24 47 31 21 28 42 43 25 44 34 45 37 3 20 19 8 41 6 18 32 27 30 40 39 26 46 14 48 33

30 716.30 699.04 697.08 687.07 685.05 678.25 673.75 668.43 660.50 655.66 652.08 649.23 628.28 617.92 616.66 615.75 597.07 595.45 591.79 589.38 589.04 583.26 563.63 562.49 552.97 546.36 537.29 535.32 524.62 510.94 505.05 502.78 466.52 386.65 369.09 351.98 304.21 297.48 292.34 284.24 283.62 282.29 280.38 279.27 271.42 266.75 244.06 237.58

43 714.47 665.66 654.72 648.79 689.14 635.23 627.71 585.94 623.71 595.64 401.32 622.30 537.87 542.85 528.66 528.10 498.34 484.96 353.84 482.37 469.28 352.42 537.68 519.97 324.65 318.98 510.64 310.03 477.37 297.32 453.69 460.27 396.36 343.17 555.70 451.48 551.09 493.19 457.81 459.88 448.73 431.74 437.35 449.93 401.60 371.66 194.07 210.03

41 634.54 566.07 559.54 564.22 608.56 547.57 555.07 535.94 532.79 520.46 535.71 529.00 473.60 498.87 464.98 493.54 466.41 451.33 467.99 459.10 437.53 460.86 431.95 429.32 424.28 415.10 416.00 396.17 395.63 367.94 375.32 367.30 329.50 273.49 428.10 280.00 426.67 244.25 235.54 228.48 235.24 229.58 225.74 315.39 215.47 227.07 170.35 176.94

47 589.87 437.71 433.10 437.47 617.94 588.19 429.37 415.96 414.03 408.67 584.86 412.18 378.51 399.51 377.77 398.07 379.19 375.57 514.38 372.77 362.51 543.41 522.77 530.51 477.74 488.20 513.63 461.51 490.51 458.50 468.03 345.87 364.74 327.83 527.39 512.58 517.42 502.23 490.27 481.25 475.26 472.08 474.33 449.86 451.78 356.70 221.08 222.01

10 526.91 514.80 515.99 488.24 508.83 477.10 470.42 459.15 486.23 482.41 312.49 475.59 460.76 420.73 450.20 401.24 399.38 419.87 293.37 389.57 417.32 291.56 428.14 426.12 279.32 274.15 416.66 269.75 400.64 261.37 386.69 339.90 314.00 270.47 417.13 393.70 410.96 390.38 384.34 377.80 371.96 370.59 376.08 366.95 356.85 291.88 176.65 176.43

21 502.87 560.65 551.92 569.50 448.14 337.78 558.47 545.64 514.41 507.23 548.63 503.71 457.76 496.17 449.24 506.02 461.40 441.23 453.80 454.00 425.92 460.01 223.09 227.42 424.02 409.45 224.53 387.29 206.58 386.08 198.01 373.14 312.17 262.67 249.37 431.18 247.68 423.62 400.58 394.03 388.49 373.84 373.37 369.51 349.93 263.56 154.00 163.10

42 484.03 458.87 451.96 442.78 464.07 417.81 425.83 399.16 426.54 412.11 286.92 423.44 377.74 377.14 369.68 361.64 343.28 341.90 252.61 337.66 333.11 251.06 353.87 347.15 231.17 227.74 339.82 220.38 318.61 211.43 303.59 300.17 261.96 223.70 367.04 307.55 364.05 328.62 310.34 310.00 302.35 291.83 294.47 299.82 271.48 241.68 130.53 139.20

26 473.94 460.64 459.68 452.68 447.95 478.67 442.05 438.49 429.96 423.14 426.68 422.48 408.71 400.81 404.01 405.36 388.94 381.63 375.33 382.56 380.27 377.26 374.62 361.31 351.80 345.19 353.06 333.42 336.45 331.99 327.13 361.16 319.74 263.33 206.95 325.60 205.08 360.98 344.13 339.16 185.59 260.46 316.92 185.04 268.79 171.66 149.11 148.53

18 459.35 398.10 391.33 393.18 436.26 364.23 385.64 365.38 365.59 357.46 371.09 360.61 323.41 343.86 316.81 338.88 317.32 307.33 319.82 311.14 301.53 310.74 284.44 283.51 291.04 280.06 274.44 266.19 260.41 249.63 247.33 234.89 205.10 153.05 278.78 188.59 276.88 164.33 156.12 154.58 163.24 146.60 144.44 231.16 137.97 165.69 109.07 117.45

38 451.07 276.31 258.03 304.20 456.86 395.29 306.23 261.78 240.89 218.86 328.11 253.34 175.09 232.08 171.91 254.60 194.77 160.35 198.57 187.13 151.26 194.26 223.14 196.96 147.43 141.13 204.90 136.81 163.80 129.54 149.04 230.04 155.57 146.53 309.16 161.28 319.27 225.33 172.94 179.75 172.14 144.44 145.08 171.18 124.73 175.57 66.34 71.64

29 421.97 253.23 226.49 324.53 399.94 322.08 316.23 249.98 220.11 190.71 173.96 246.15 113.28 209.57 110.42 224.60 149.12 101.07 97.73 142.55 87.23 106.48 150.16 116.77 51.88 26.02 126.72 52.15 87.83 59.88 74.72 223.52 91.27 85.89 244.49 73.02 261.46 153.02 92.09 106.26 99.35 71.15 71.48 103.87 55.00 129.88 29.05 40.38

7 417.20 288.00 279.60 300.68 434.82 418.86 297.10 277.13 261.65 248.75 404.27 267.59 211.14 252.70 209.33 267.30 226.33 201.17 283.99 221.40 187.89 301.09 308.01 288.28 240.50 239.82 288.55 213.89 248.54 227.29 230.97 330.81 221.77 206.23 368.15 253.07 373.36 311.45 262.78 268.42 256.96 231.50 234.61 254.46 207.19 231.84 100.82 111.14

34 396.06 417.72 408.37 429.38 348.72 265.13 424.19 401.82 375.23 373.63 407.80 368.37 333.20 366.00 325.51 371.80 330.25 319.00 326.37 325.53 311.89 330.65 158.83 161.58 299.08 286.17 159.94 269.42 146.34 268.49 139.50 253.55 216.05 172.56 182.49 296.00 180.13 292.68 276.42 272.58 268.42 254.74 253.32 246.17 237.46 186.33 104.07 107.44

31 369.32 383.32 391.73 355.87 355.86 323.63 335.63 340.24 358.51 374.55 246.52 345.85 375.26 319.90 362.45 298.67 314.82 351.95 334.32 308.25 365.69 253.41 317.90 333.87 251.53 248.64 316.88 327.22 322.91 235.60 313.97 226.99 239.05 200.78 295.96 333.20 286.32 305.39 312.68 302.69 294.61 311.70 314.07 288.86 304.23 204.04 148.86 140.85

19 343.32 364.84 368.97 358.66 328.76 377.49 350.36 358.26 347.63 354.78 319.22 345.65 361.99 333.32 366.31 335.05 327.19 351.53 308.73 324.53 349.72 314.85 320.46 317.53 302.83 308.85 300.48 305.39 299.68 300.47 288.48 335.46 299.81 131.18 316.62 364.63 311.83 305.72 320.48 308.29 315.60 308.85 308.29 309.93 303.38 237.88 138.18 131.78

11 332.23 255.15 257.57 249.33 342.17 318.76 245.69 236.96 238.90 237.74 312.34 232.57 226.51 226.57 220.38 223.05 213.46 216.69 282.42 215.33 218.91 292.58 273.44 278.14 261.59 256.52 267.87 252.01 260.86 249.92 251.98 186.94 184.67 164.42 268.68 278.88 262.47 258.59 259.63 253.24 251.46 251.73 252.99 232.27 244.63 179.86 119.78 114.05

5 269.88 186.52 180.34 194.67 272.42 243.91 190.95 176.43 166.35 158.18 238.11 170.76 133.91 160.51 132.29 169.55 142.52 123.74 161.82 138.97 119.52 168.04 164.06 155.12 139.72 135.09 156.84 120.69 133.92 128.73 123.75 185.38 114.98 104.33 203.59 141.49 206.64 166.34 140.77 143.05 137.40 125.83 124.80 134.26 111.23 123.68 53.98 58.94

36 256.48 190.44 187.82 193.61 266.43 271.60 192.04 185.80 177.34 170.43 299.29 181.92 150.88 173.43 150.34 177.76 154.53 145.79 193.47 155.27 139.04 244.60 221.14 217.96 218.31 213.92 214.23 172.51 196.71 200.23 186.60 137.55 164.78 152.66 247.12 217.81 243.88 222.26 206.95 206.99 203.83 191.35 193.23 195.97 180.63 161.70 80.16 88.91

44 232.43 165.87 153.28 195.68 220.85 187.00 187.35 147.81 127.97 111.32 111.99 138.32 87.22 118.24 83.54 141.07 94.58 73.73 59.08 91.37 72.80 76.00 85.09 69.50 43.76 40.62 73.86 39.29 56.66 50.80 50.17 144.49 50.19 54.38 141.68 53.37 154.34 88.68 60.35 66.48 62.77 49.55 50.73 63.34 41.28 71.94 24.92 25.80

4 205.49 211.60 207.74 214.07 188.95 151.80 210.91 200.54 191.61 189.03 197.98 190.47 169.46 186.52 166.50 190.95 169.26 158.66 163.24 168.23 155.03 159.44 81.32 70.51 147.59 138.47 81.21 132.30 69.93 131.73 70.38 127.63 105.04 90.33 102.54 149.99 102.29 142.96 135.43 135.71 136.15 125.94 125.67 127.42 116.84 99.15 54.74 57.87

13 190.19 142.00 141.89 142.24 191.47 184.95 141.57 135.31 133.95 132.20 188.33 131.81 121.69 126.81 120.59 128.15 120.33 117.55 143.55 116.55 115.55 163.07 149.74 148.72 150.15 148.82 149.17 128.56 138.00 141.79 132.89 94.67 112.38 106.66 159.99 156.20 159.13 149.17 142.15 139.95 139.10 134.80 135.85 134.13 129.16 104.44 57.96 59.25

17 180.95 118.30 113.15 126.06 176.41 162.67 124.41 108.55 101.03 95.30 147.55 107.82 79.33 99.08 77.42 108.05 83.22 70.53 83.64 83.18 69.33 92.24 95.49 86.00 74.71 72.94 89.02 59.83 73.67 67.96 67.91 86.64 73.32 72.61 131.26 77.73 134.20 99.39 78.23 81.55 78.60 67.60 67.20 79.12 59.47 74.76 26.84 31.21

35 144.67 94.40 89.39 99.92 142.97 138.67 98.60 87.62 81.81 76.64 130.59 84.58 68.10 79.93 67.17 86.47 66.29 58.25 73.76 65.84 60.99 86.03 82.90 77.56 72.30 69.42 77.87 58.03 68.88 64.96 63.34 72.98 64.62 65.68 112.30 72.83 118.15 83.96 70.39 74.38 72.09 62.89 63.57 72.54 57.60 63.14 27.03 29.93

25 125.32 89.49 82.82 99.54 102.76 69.37 100.50 76.77 65.96 58.76 63.54 66.87  61.46  75.73 51.87  31.46 47.92   22.89 17.25   21.01     73.74 25.45 22.51 36.43  41.21 34.87  25.76 24.85   24.86  23.76   

28 124.44 91.47 87.71 98.07 101.92 66.68 96.22 75.94 68.15 60.68 61.93 70.25  62.64 56.77 75.26 52.86  31.85 51.33  31.41 22.83 19.52   21.34  14.87   70.99 24.45 22.66 33.80  38.97 32.52 26.41 26.74 25.42   24.20  24.17  11.61

37 103.91 76.53 71.95 84.14 85.90 58.75 83.59 65.10 56.00 50.91 54.46 58.79  53.63  65.74 44.25      18.88         63.28 21.07 18.69 29.66  34.00 28.86        20.40   

24 94.06 71.12 70.57 71.22 94.52 93.97 69.08 64.10 66.53 62.16 95.50 65.60 58.42 60.66 56.95 62.94 56.16 53.07 67.98 56.38 55.52 77.38 70.42 69.46 68.53 67.16 68.59 60.08 63.35 62.61 59.99 47.89 52.19 50.40 78.06 68.17 79.41 70.80 63.88 64.71 63.18 60.24 61.18 60.87 55.73 49.97 30.45 28.29

14 93.14 99.51 103.67 87.43 87.27 77.68 85.04 82.05 85.00 86.71 77.30 83.00 88.05 79.74 85.20 78.87 76.39 80.66 73.27 74.43 83.96 67.11 55.04 55.74 70.10 65.78 54.20 63.53 54.15 62.67 51.23 55.06 48.08 32.31 32.94 12.49 33.84 36.66 52.59 54.79 28.56 5.72 34.51 29.22 7.81 28.37 28.14 25.57

15 83.38 65.10 65.33 63.65 81.56 77.83 61.23 58.76 58.08 57.84 77.85 58.22 54.35 55.68 53.79 57.50 51.68 51.31 62.48 50.96 51.49 65.00 58.76 58.25 57.00 56.34 58.09 50.79 52.08 52.92 50.27 62.27 43.53 42.41 64.10 60.30 65.77 57.29 54.97 53.54 53.67 51.79 50.78 49.19 48.50 39.59 25.99 23.40

23 82.75 66.04 67.82 62.90 83.64 82.62 61.33 61.05 61.34 58.44 89.08 59.63 58.21 56.84 56.79 57.59 54.09 54.27 67.67 55.37 57.33 78.55 68.95 68.45 72.26 71.12 67.59 64.06 63.59 67.20 63.07 44.40 50.47 50.56 72.57 72.05 75.55 66.06 65.47 66.71 65.62 63.84 62.66 61.24 59.47 45.24 31.63 28.91

40 58.45    44.05 30.45                          38.77                 

22 57.34    45.20 29.75 30.26                         41.14     17.63            

3 33.34 15.24 14.20 61.25 29.81 53.80 61.97 19.96 17.52 58.37 35.48 18.73 13.95 37.20 15.46 16.90 13.51 10.80 29.07 15.27 24.30 27.34 28.00 25.95 25.51 25.42 24.49 25.29 21.96 25.17 22.01 12.22 26.85 26.87 32.35 29.15 32.96 24.83 26.07 25.66 26.66 23.41 23.91 27.24 22.91 17.90 9.33 8.79

Identification of monoclonal antibody pairs
• A ‘pair’ is 2 mAbs that bind strongly to the Ag at different Ag epitopes



0

50

100

150

200

250

300

0.01 0.1 1 10 100 1000

C
ub

e 
U

ni
ts

[CCHF NP] ng/ml

CCHF NP Lateral Flow.  Mean±SD;n=2

8CP, 32NC

32CP, 8NC

Prototype development Prototype 1. 
mAb 8 + 
Colloidal Gold, 
mAb 32 test line

Prototype 2. 
mAb 32 + 
Colloidal Gold, 
mAb 8 test line

Limit of detection 1.6ng/mL

54 Potential prototypes
Tested with N Ag, LOD, healthy WB/serum, inactivated CCHF 
samples  



Initial testing using ACTIVE CCHF serum samples

• 6 prototypes versions taken to MoH virology department 
in Ankara, Türkiye

• Ran a small number of prospective PCR confirmed 
positive and negative CCHF serum samples on prototype 
tests

Sensitivity

75%
Specificity

97%
The proportion of people with 

a disease who test positive on 
a diagnostic test

The proportion of people 

without a disease who test 

negative on a diagnostic test

Test prototype in endemic 
country – Türkiye CCHF season 
(May – August)

WHO TPP minimum Sens 80%/Spec 90% 



Optimisation of  an LFT for CCHF

• Buffer
Change salt conc, pH, Detergent 
• Gold particles/other particles 
Change size of gold particle, change 
to other particles
• Materials 
Change materials – NC pad, 
conjugation pad

Inactive serum samples (UK) = Sens 86.4% 
(n=66) Spec 98% (n=51)



WHO TPP Minimal Sens 80% / Spec 90%

Multi-site Clinical Evaluation 

• Prospective samples collected in 6 site in Türkiye 
July – October 2023

• 125 samples tested

Sensitivity

90.4% 
Specificity 

96.2%
The proportion of people with 

a disease who test positive on 
a diagnostic test

The proportion of people 

without a disease who test 

negative on a diagnostic test



Development pipeline to launch



Detection of all CCHF lineages using NP recombinant protein including African lineages (I-III).

No interference found with any of the non-CCHFV pathogens tested
Hepatitis A, Influenza A&B, Parainfluenza, Hazara, Lassa, Marburg, Punta del Toro, Toscana, Sandfly fever, 
Ebola, Hantaan, Puumala,  Yellow Fever, Rift Valley Fever, Adenovirus, Dengue,  West Nile, Plasmodium 
falciparum, Leishmania spp, Trypanosoma cruzi, Salmonella enterica, Leptospira wolfii, Leptospira 
interrogans, Mycobacterium spp, Borrelia burgdorferi, Legionella pneumophilia, Ehrlichia chaffeensis, 

No interference found with any endogenous/exogenous substances
albumin, bilirubin, gamma, globulins, ribavirin, lithium heparin, EDTA 

 

Clades LOD in serum sample
I 50 ng/mL
II 10 ng/mL
III 1 ng/mL
IV 5 ng/mL
V 10 ng/mL

VII 100 ng/mL

Lineage testing and interference 



• Multi-site evaluation – 6 sites across Türkiye

• n=490

• Phase 4 – Final design product verification with field validation

Prospective evaluation 2026



Regulatory pathway for CCHF LFT
IVDR Class D (EU) - High public health risk, potential for major spread

Regulatory implications
•Highest oversight
•Requires a Notified Body + EU Reference Laboratory (EURL) involvement
•Full design history file and documentation
•Batch release verification (in many cases)
•Full performance evaluation & post-market surveillance



Category Human Animal

Regulatory Framework
Comprehensive, globally harmonized 
standards across the product lifecycle (e.g., EU 
IVDR, US FDA regulations, SFDA Medical Devices 
Interim Regulation / Medical Devices Law).

Regulation is not harmonized, handled at 
national or local levels (e.g., US FDA CVM / 
USDA; UK VMD; Saudi Arabia: MEWA + SFDA).

Pre-market Approval

Requires rigorous pre-market evaluation, 
including demonstration of clinical validity and 
analytical performance, often involving risk 
classification (e.g., CE/UKCA, US 510(k)/PMA, 
SFDA Technical File Assessment & Marketing 
Authorization).

Pre-market clearance often not compulsory in 
many regions (e.g., US animal devices may 
bypass premarket review; MEWA may require 
registration, but many products have minimal 
premarket requirements).

Governing Bodies
Regulated by major national and international 
bodies: FDA (US), MHRA (UK), European 
Commission (EU), SFDA (Saudi Arabia).

Oversight varies (e.g., FDA CVM or USDA in the 
US; EU Member States; Saudi Arabia: MEWA, 
with SFDA involved for some categories).

Quality Management
Mandatory implementation of Quality 
Management Systems (QMS) and compliance 
with international standards (e.g., ISO 13485).

Quality assurance programs critical but often 
less formalized and not universally mandated 

Market Entry Barriers
Higher barriers due to extensive documentation 
and clinical evidence requirements (e.g., 
CE/UKCA requirements, FDA evidence 
submissions).

Minimal barriers, enabling quicker, easier, and 
cheaper market launch.

Regulatory pathway: Human Vs Animal 





Future collaboration... 

• Focus of one health diagnostics 
• Utalising Animal LFT for duel Human use 
• A need for sustainable diagnostic development – avoid cycle of 

panic and then neglect 
• Joined up thinking - WHO and WOAH, Academia (R&D) and 

Industry



Thank you 
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