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Fig. S1. SDS page Result of HPV16 E7 protein. Purity of protein is determined by 
Sodium Dodecyl Sulfate (SDS) poly acrylamide gel electrophoresis (PAGE). 
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Fig. S2. Flow chart process of IgG evaluation step. 
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Fig. S3. Preparing of antibody with different concentrations to be used as standard 
solutions spiked in plasma. A) Positive control was prepared by spiking antibody into 
plasma and negative control was prepared by using plasma without antibody.   
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Fig. S4. anti-HPV16 E7 antibody recovery process after filtering through microfluidic 
filter device.  

 

 

 

 

 

 

 

 

 

 

100	μl	of	anti-HPV16	E7	antibody	(200	μg/ml)	
spiked	into	400μl	whole	blood	diluted	1:20	with	

PBS	(Ab	concentration	2	μg/ml)

Diluted	blood	run	through	5	different	filter	chip,	
at	a	rate	of	10	μl/min

100	μl	of	filtrate	collected	from	reservoir	with	
pipette

Filtrates	diluted	1:80	(Final	Ab	concentration	
before	ELISA	25	ng/ml)	more	to	reach	ELISA

ELISA	process	was	performed	and	then	
concentration	of	recovered	antibody	calculated.

Filtering	performance	evaluation	of	antibody	spiked	whole	blood	through	microfluidic	filter	chips
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Fig. S5. Comparison of E7 protein coating in higher amounts. A. There is no 
absorbance value difference after 200 ng/mL coating. 1 µg/mL and 200 ng/mL have 
exactly the same value for all antibody concentrations. B. A difference started to appear 
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only after 100 ng/mL coating. C. Standard curve of protein coatings from 12.5 ng/mL to 
100 ng/mL. All of the curves have R2 value about 0.99. Further, 100 ng/mL was 
selected for further experiments since it produced higher OD values against low 
antibody concentrations which, would allow lower LoD capability.  
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Fig. S6. A) Standard curve of the immunoassay test used to calculate the 
concentrations. B) HPV16 E7 antibody concentrations in patients’ samples. We obtained 
high responses from patients’ samples as compared to healthy controls. Average 
antibody actual concentration was 77.7 µg/mL found using back-calculation. C) Average 
response of healthy controls as compared to patients sample. 
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Standards
Concentration
	(ng/mL) Abs	1 Abs	2 Mean SE

s1 15 3.8809 3.7276 3.80425 0.07665
s2 5 2.7267 2.6171 2.6719 0.0548
s3 1.667 1.3309 1.3076 1.31925 0.01165
s4 0.556 0.5791 0.5664 0.57275 0.00635
s5 0.185 0.2491 0.2424 0.24575 0.00335
s6 0.062 0.1691 0.1481 0.1586 0.0105
s7 0.021 0.1013 0.087 0.09415 0.00715

Table	S1:	IgG	Standard	Curve
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Standard'Curve'
Concentrations (ng/mL)

200 3.3995 3.4061 3.2992
100 2.7108 2.6512 2.616
50 1.7872 1.7388 1.5989
25 1.174 1.1358 1.1257

12.5 0.68166 0.68031 0.67352
6.25 0.42018 0.41789 0.40942
3.125 0.26526 0.25874 0.27232
1.6 0.176 0.18517 0.18658

Patients Samples
Patient ID
7003 3.2373 3.0056 3.014
7004 4 3.7859 4
7006 3.4066 3.4006 3.3211
7007 2.0912 2.2711 2.3349
7008 3.4295 3.3412 3.3265
7012 3.2073 3.2403 3.473
7013 3.3897 3.5713 3.6622
7015 3.1652 2.9627 3.0161
7016 2.4136 2.3573 2.195
7017 2.2227 2.6281 2.2437
7018 3.6718 3.9786 3.5584
7019 4 3.9239 3.9885
7020 1.5208 1.6826 1.6412
7021 3.3103 3.6006 3.6561
7023 2.5512 2.6907 2.5251
7026 4 4 4
7029 2.11 1.9912 1.8515
7032 1.7851 1.477 1.2403

OD Values

OD Values

Table'S4:'Patients'Samples'
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Standard'Curve'
Concentrations (ng/mL)

200 2.1639 2.4122 2.4073
100 1.5679 1.7959 1.7282
50 1.1804 1.2068 1.1933
25 0.74424 0.74594 0.77261

12.5 0.45717 0.4624 0.4604
6.25 0.29534 0.28483 0.28453
3.125 0.18753 0.18325 0.18057
1.6 0.12693 0.13351 0.13466

Healthy Control Samples
Contorl ID
1524 0.26558 0.25039 0.26048
1525 0.36378 0.36173 0.37206
1526 0.2797 0.26262 0.27878
1527 0.33217 0.32616 0.35221
1528 1.0616 1.0475 1.0373
1529 2.9173 2.9366 2.9183
1530 0.24384 0.23977 0.23934
1531 0.45055 0.46303 0.47141
1532 0.37275 0.37297 0.37177
1534 0.24315 0.23716 0.25006
1535 0.38803 0.40583 0.41056
1536 0.6631 0.6657 0.69284
1539 0.32784 0.32843 0.356
1540 0.42246 0.4238 0.45017
1541 0.4517 0.45227 0.45815
1542 1.5032 1.5226 1.5159
1543 1.6677 1.65 1.6569
1544 0.90327 0.82819 0.77715
1545 0.74744 0.73087 0.7692
1546 0.48362 0.47299 0.50988
Blank 0.6618 0.6618 0.6618

OD Values

OD Values

Table'S5:'Healthy'Control'Samples'
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Table S6. Concentration of antibody in different samples. 

Sample Standards Positive Control Negative Control Actual Samples 

Process Ab spiked into E7 

free plasma and 

diluted in PBS. 

Ab spiked in whole 

blood diluted in 

PBS and 

centrifuged 

Plasma from 

whole blood 

diluted in PBS.  

Ab Spiked into 

whole blood, 

diluted in PBS run 

through         

microfluidic filter 

device 

Concentration 0.5 ng/mL to 200 

ng/mL 

0.5 ng/mL to 200 

ng/mL 

0 ng/mL 25 ng/mL  
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 Table S7 Cost table of a single microfluidic filter device. 

  Unit Price ($) Quantity Total ($) 

PMMA Layer 0.05 5 0.25 

Filter Membrane 0.80 1 0.80 

Total Cost for a single microfluidic filter device 1.05 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


