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1.IMMUNOCHROMATOGRAPHIC METHOD 

2.สว่นประกอบทีส่ ำคญั และกำรเลอืกใชส้ว่นประกอบของชดุทดสอบให ้

เหมำะสมกบัชนิดของตวัอย่ำง และสำรทีต่อ้งกำรตรวจสอบ 

3. กระบวนกำรผลติชดุทดสอบแบบ lateral flow strip test 

4. Validation  

5.ขอ้ก ำหนด กฎระเบยีบ และกฎหมำยทีเ่กีย่วขอ้งกบักำรผลติชดุทดสอบ 
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• https://website.bdn.go.th/th/service/detail/nGI4ZDWewEb3QWewEb3Q/nGy4ANWewEb3QWewEb3Q 
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How to Drive Research product to the Market 

Product 

Launch 
Registration 

Method 
validation 

Prototype 
Process 

verification 
Research and 
Development 

Pre-clinical data 

Prepare CSDT/  
Technical document preparation 

Clinical data “Final Product” 

IVD = Clinical performance 
Non-IVD = Clinical trial/animal trial  

1 2 3 4 5 6 7 8 9 
TRL level Product registration process  

Post-market Surveillance   

Regulatory approval 
Regulatory approval 

“Manufacturer” and “Scope of medical device”  

Manufacturing process  

Product launch Design transfer 

ISO13485 

(QMS) 

Defined “Medical device” 

And 

Classified “Risk group” 

Design input 

(User need and standard) 

Manufacturer 
Standard 

Design and dev. of  
medical Device Product 

• Clinical and laboratory standard 

• ISO or IEC 

Design process 

• Production flow process 

• Risk management 

Design output 

ม.27 

6 Steps to 

Drive 

Regulation  
vs.  

Research Level  

Medical device registration 

Following ISO 13485:2016 

Production of 
Commercialized product 
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Advantages of the Lateral flow immunoassay 

Ref. Fabio Di Nardo et al., 2021  
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Fig. 3 

Fig. 2
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Function of each components 

• 1 = sample application pad  

To drop sample and reduce non-specific binding of sample 

• 2 = gold nanoparticles conjugated pad  

To hold the detector particles  

• 3 = Analytical pad  as detection zone  

To immobilize targeted antigen or antibody for analyzing 

• 4 = absorption pad  

To wick the fluid through the membrane and collect excess liquid 

• 5 = backing card for supporting strip components  

3.2 Control line 
3.1 Test line 

1. Sample pad 

2. gold NPs conjugated Ab pad 

4. Absorption pad 

3. Analytical pad 

Test strip components 
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Hapten is a molecule that reacts with specific 
antibody but is not immunogenic by itself, it can be 
made immunogenic by conjugation to a suitable 
carrier.  
Many drugs like penicillins are haptens. A hapten is 
essentially an incomplete antigen. These small 
molecules can elicit an immune response only when 
attached to a large carrier such as a protein; the 
carrier typically does not elicit an immune response 
by itself. 
 
 

https://www.creative-diagnostics.com/Hapten.htm


mAb 
Ag 

Ag 

pAb 

•

•

• mAb is 

antibody against only one epitope carried on antigen/immunogen

•

•  

•

•

•

•

https://www.szabo-scandic.com/en/information/news/polyclonal-monoclonal-recombinant-antibodies/ 

**Epitope is the site of antigen which antibody come to attach. 
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https://www.ncbi.nlm.nih.gov/books/NBK555922/ 
https://theory.labster.com/types-elisa/ 
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https://www.avivasysbio.com/technical-resources/protocols-procedures/elisa 
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Fig. 3 

Fig. 2
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Sandwich strip test 

Sample 

with Ag 

Control line 

Anti-species 

antibody 

Ag specific 

antibody 

Ag specific 

antibody 

Gold particle 

Sample 

without Ag 

Access of 

reactants 

Access of 

reactants 

Test line 

Positive sample 

Negative sample 

1. Direct format (Non-competitive/Sandwich assay)       Methods 
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C T 

Test strip: Sandwich format assay 
 

1. Direct format (Non-competitive/Sandwich assay)  Methods 

• Sample without antigen 



C T 

Test strip: Sandwich format assay 

1. Direct format (Non-competitive/Sandwich assay)  Methods 

• Sample without antigen 



C T 

Negative result 

1. Direct format (Non-competitive/Sandwich assay)  Methods 

• Sample without antigen 



C T 

1. Direct format (Non-competitive/Sandwich assay)  1. Direct format (Non-competitive/Sandwich assay)  
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• Sample with antigen 



C T 

Positive result 

T 

1. Direct format (Non-competitive/Sandwich assay)  
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Test strip: Sandwich format assay 

• Sample with antigen 

C 
T C 



C 
T 

Positive result 

Negative result 

C 

C 

T 

• Sample with antigen 

• Sample without antigen 

1. Direct format (Non-competitive/Sandwich assay)  1. Direct format (Non-competitive/Sandwich assay)  
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Competitive Strip test (Competitive inhibition)    Methods 

27 

Competitive Strip test (Competitive inhibition)    Methods 

Ref. https://www.cytivalifesciences.com/en/us/news-center/lateral-flow-assay-format-sandwich-or-competitive-10001 
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Competitive Strip test (Competitive inhibition)    Methods 



• Sample with antigen 

10 min 

T C 

Positive reaction 

Test strip: Competitive format assay 
Methods 
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• Sample without Antigen 

10 min 

T C 

Negative reaction 

Test strip: Competitive format assay 

Methods 
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Detection membrane 

Conjugate pad 

Plastic backing 

Control line: GAM Ab 

Test line: Antigen/ 

Antibody/ 

w/o OTC-OVA 

mAb-Gold 

Development of Strip test Methods 

Sample pad 

Absorbent pad 

Flow direction 

T C 

• Composition of the strip 
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Intended use: 

•

•

•

•

•

Analyte Sample: 
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Colloidal gold probe 

• Accelerate antibody-antigen reaction 

• Provide an amplified signal for immunoassay 

• Read results directly by naked eyes  

• Convenience 

• Test without the handling of reagents 

• One-step assay 

 

Gold NPs particle 

Antibody 

Product development 
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Gold nanoparticle colloidal suspensions (size of the gold 

colloids: 5 nm, 20 nm, 30 nm, 40 nm, 50 nm, 60 nm, and 
80 nm) 

Abrica-González, Paulina, J. A. Zamora-Justo, Blanca Estela Chavez-

Sandoval, G. R. Vázquez-Martínez, and J. A. Balderas-López. 

"Measurement of the optical properties of gold colloids by photoacoustic 
spectroscopy." International Journal of Thermophysics 39 (2018): 1-7. 

•  Synthesis of colloidal gold 
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Feature Gold Silver Carbon Latex Dye Enzyme 

Visibility *** * *** *** *** *** 
Sensitivity *** * ** ** ** *** 
Stability *** *** ** ** ** * 
Colors * — * *** *** ** 
Reproducibility *** *** * * * ** 
Scale-up *** *** ** * * * 
One step *** *** *** *** *** — 
Multianalyte detection *** *** ** ** ** ** 
Clean result *** *** * ** * * 
Ease of preparation *** *** ** *** ** ** 
Ease of use *** *** ** *** ** * 
Adaptability ** ** ** ** ** *** 
Low cost *** *** *** *** *** ** 
* Limited application  

**Acceptable for some applications  

***Outstanding and applicable to most tests 

Comparison of the 
characteristics of labels 
commonly used in rapid 
tests  



heat 
 

5-6 min 

Dialysis 
H20 

HAuCl4
.3H2O 

chloroauric acid 
colloidal gold 

colloidal gold solution 

•  Synthesis of colloidal gold Product development 

Nanogold colloidal particle 

• Stable and easy to use 

• Absorb at different wavelengths 

Formation of antibody-colloidal gold conjugates 
: Measured the size distributions  
 Transmission Electron Microscopy(TEM) 
 UV-vis spectroscopy 

Average diameter 10.7±1.5 nm 
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• Formation of antibody-colloidal gold conjugates 

colloidal gold solution 

2 ml Stirring 
 
15 min 

Y  

5 ml BSA 

 0.01 M PBS 
 

pH 7.4 

4 °C 2 hr 
 

10,000 rpm 
35 min 

 0.01 M PBS 
pH 7.4 

pellet 

10,000 rpm 
 

35 min 

Ab-colloidal gold  
conjugates 

Y 

**Optimization of Antibody concentration** 

Product development 
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Antibody in 0.01 M PBS 
pH 7.4 



Fig. 3 

Fig. 2
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Chemical properties 

•

•

Physical properties 

•

•

•
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Signal generation pad 

3 mm 

P
lastic backin

g plate • Cut strip using a CM4000 cutter 

• Store at 4˚C http://www.biodot.com 

Absorbent pad 

Sample pad 

Conjugate pad Absorbent pad 

Signal generation 
pad 

Conjugate pad 

Sample pad 

Cover film 

Cover film 

METHODS ASSEMBLING 
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Assemble >> all 
components of 
the strip test 

Cut to 4 cm Put to the 
cassette Pack to a box 

Put into 
aluminum foil 
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