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Article 
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Abstract: Pandemic human influenza detections are dependent on complex, time-consuming DNA molecular 
amplifications that require sophisticated PCR electrophoresis, cell culture amplification and complex 
spectrophotometric absorption techniques. In this study, simplified rapid electrochemical sensing methods 
were sought via a remote cyclic voltammetry and stripping amplifier circuit using our workstation systems. A 
sensing probe was prepared using human DNA and a Covid 19 antigen immobilized antibody sensing 
amplifier with rapid accumulation time of 30 sec. Optimal experimentation was performed using a telematics 
WiFi wearable circuit equipped with a bioelectrochemical analyzer-2 amplifier three electrode system. 
Diagnostic accumulation voltammetry and cyclic redox scanning were attempted at -2.0V~2.0V potential 
windows and 0.2V/Sec scan rate. Anodic and cathodic real time assay was performed using saliva swab from 
female patients that tested negative and positive. Diagnostic results are expected to be useful for non-contact 
analysis and for rapid personal testing anytime, anywhere. 

Keywords: in vivo; influenza virus; antibody sensing; DNA immobilization; synthetic tattoo skin 
probe. WiFi telemetry. Electrochemical Electrode 
 

1. Introduction  

The Covid 19 virus pandemic is terrifying the whole world. Influenza, or commonly referred to 
as the flu, is a respiratory infection caused by synthetic DNA viruses. Each year, millions of 
Americans get sick with the flu. More often than not, the flu causes mild illness [1]. However, it can 
also be serious or even fatal, especially for people over 65, newborn babies, and people with certain 
chronic illnesses. Existing virus diagnostics use a mixture of complex methods including screen cell 
culture isolates or amnio-allantoic fluid harvest method[2], polymerase chain reaction testing[3] with 
reverse transcription polymerase chain reaction, and other nucleic acid amplification tests [4] of DNA 
extraction, electrophoresis immunofluorescent confocal microscopy method[5], and neutralization 
titration[6], and fluorescence analysis etc[7–9]. All these methods are time consuming and require 
highly trained DNA extraction/separation electrophoresis skills that only experienced professionals 
can have. However, we have been attempts to develop fast and economical bioelectrochemical 
sensing methods such as carbon nanotube paste micro[10] ex vivo assay[11,12] and in vivo 
direct[13,14] modification. More sensitive skin[15,16] tattoo[17] coated film for probing is usable for 
wearable telematics WiFi[18] computer interfaced controlling circuit[19]. Here, the ionic photo diode 
electric eye spectrum can be useful[20] for in vivo or in vitro tattoo assay[21,22] for virus detection 
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and DNA sequencing. Thus, more sophisticated [23,24] skills of synthetic multilayer [25] 
amplifications have been attempted for in vivo trace influenza virus antibody sensing[26]. These 
methods were applied to the in vivo analysis of staphylococcus aureus molecules[27], among others. 
Virtual rapid sensing of Covid 19 virus antibodies in patients’ blood was conducted using platinized 
antigen linking graphene probe[28,29]. The proposed tattoo sensing telemetrics can be achieved with 
better sensitive detection limits than other common methods and fast assay for in vivo or vitro 
detection. 

2. Experimental Standard Method of the Conventional WHO Protocol 

The example shown here is essential material for diagnosing the virus H7N9 Protocol 1: Real 
time RT PCR assays for human influenza A(H7N9) virus26. The mixed protocol is a Real time RT 
PCR to specifically detect avian influenza A (H7N9) virus using molecular amplifications with 
specific primers and probes targeting the matrix, H7, and N9 genes. 

Materials required: 
1 Real time fluorescence quantitative PCR analysis system 
2 Bench top centrifuge for 1.5mL Eppendorf tubes 
3 10, 200, 1000μL pipettors and plugged tips 
4 Vortex • QIAGEN® RNeasy Mini Kit 
5 AgPath one step RT PCR kit 
6 Primer set 
7 Other materials: RNase free 1.5mL eppendorf tubes, RNase free 0.2mL PCR tubes, powder free 

disposables latex glove, goggles, headgear, shoe cover, tips for pipettors, β thioglycol, 70% alcohol. 
Primers and probes: 
The specific primers and probes for the H7 and N9 genes are summarized in the othere site. In 

addition, the use of a primer and probe targeted M gene and house keeping gene such a 
ribonucleoprotein (RNP) is recommended for typing all influenza A virus and internal control in the 
tests. 

Primers examples of othere virus: 
Type-subtype/Gene fragment/Primer/ Sequence/ Influenza A(H1N1)pdm09 virus, HA, 

HKUSWF, HKUSWR, TGAGCTCAGTGTCATCATTTGA,TGCTGAGCTTTGGGTATGAA 
PCR product size is 174 bp. 
Here of conventional WHO protocol is time consuming and requires and sophisticated skills. 

For more detailed description, please refer to the following site[30] 
For these reasons, we have tried to develop an electrochemical sensing assay. 

Table 1. Specified PCR primers, oligonucleotide sequences complementary to the cDNA anneal to the 
flank target sequence amplified in the list of the CDC 2019 novel Covid 19 virus, including a primer 
with the N1, N2, N3, Rp gens. Inserted image (a~c) show the diagnostic skills by reference. 

Name Description Oligonucleotide Sequence(5>3 ) 

2019-nCoV_N1-F 

2019-nCoV_N1-
R 

2019-nCoV_N1-
P 

2019-nCoV_N2-F 

2019-nCoV_N1 forward 
primer  

2019-nCoV_N1 reverse 
primer 

2019-nCoV_N1 probe  

5′-GAC CCC AAA ATC AGC GAA AT-3′ 

5′-TCT GGT TAC TGC CAG TTG AAT CTG-
3′ 

5′-FAM-ACC CCG CAT TAC GTT TGG TGG 
ACC-BHQ1-3′ 

5′-TTA CAA ACA TTG GCC GCA AA-3′ 
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2019-nCoV_N2-
R 

2019-nCoV_N2-
P 

2019-nCoV_N3-F 

2019-nCoV_N3-
R 

2019-nCoV_N3-
P 

RP-F 

RP-R  

2019-nCoV_N2forward 
primer 

2019-nCoV_N2 reverse 
primer  

2019-nCoV_N2 probe  

2019-nCoV_N3 forward 
primer  

RNAseP forward primer  

RNAseP reverse primer  

RNAse P 

RNAse P 

 

5′-GCG CGA CAT TCC GAA GAA-3′ 

5′-FAM-ACA ATT TGC CCC CAG CGC TTC 
AG-BHQ1-3′ 

5′-GGG AGC CTT GAA TAC ACC AAA A-3′ 

5′-TGT AGC ACG ATT GCA GCA TTG-3′ 

5′-FAM-AYC ACA TTG GCA CCC GCA ATC 
CTG-BHQ1-3′ 

5′-AGA TTT GGA CCT GCG AGC G-3′ 

5′-GAG CGG CTG TCT CCA CAA GT-3′ 

5′-FAM—TTC TGA CCT GAA GGC TCT 
GCG CG—BHQ-1-3 

                       (a)                                                   (b)                                         

(c)  

[30]            [31]           [32] 

nCoV=novel coronavirus. Available at: https://www.cds.gov/coronavirus/2019-ncov/laboratory/rt-pcr-panel-
primer-probes-html. 

This table presents the oligonucleotide sequence antigen protein immobilized on the sensor 
surface with synthetic skin resin paste. Repeated multilayer coatings were evaluated using cyclic 
voltammetry. The redox potential of -2V~2.0V positive and negative scanning were used. 5% NaCl 
was used as the electrolyte. The antigen used only 0.3 mL, and the coated electrode was used as the 
working probe. 

2.2. Synthesis of the Artificial Mimic Skin Tattoo Probe 

Synthesis of the artificial film was carried out according to the previously published method: the 
basic oil dispersion polymer mixing ratio was experimented on through the trials of a variety of 
methods. The statistically confirmed optimum molar ratios are changed, and stabilized in the range 
of 80°C ~ 85°C to prevent high temperature evaporation. Reaction time was activated for 8 hours and 
further optimal para substitutions are not shown here. Table 2 shows the synthesis molecules and the 
optimal temperature determined through a close analysis and with reference to the published 
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common literature. However, the results optimized for physical functionality are the same as 
presented in other tables. DMPA was added at 85°C for 6 hours to allow for sufficient synthesis time. 
In addition, TRA and water were added in the same manner so as to allow stabilization at 40°C. TEA, 
EDA, and defoamer were sequentially converted in order to enhance ductility, abrasion, 
physicochemical resistance and bonding strength. The changed mole ratios are recorded. Results of 
the bio, physical and chemical properties and their level of impact strength were subsequently 
obtained. 

Table 2. Molecular structure of the standard functional groups shown in this table, (a): 2,2-Bis 
(hydroxymethyl) propionic acid, (b): Polypropylene glycol, (c): Isophorone, (d): Dibutyltin dilaurate, 
(e): Acetone, (f): Triethylamine, (g): Ethylenediamine. 

(a)2,2-Bis 
(hydroxymet
hpropionic 

acid 

(b)Polypr
opylene 
glycol 

(c)Isop
horone 

(d)Dibutyltindilaurate 
(e)Ac
etone 

(f)Trieth
ylamine 

(g)Ethylen
ediamine 

 

  

 

  

 

 

 

(HOCH2)2C(C

H3)COOH 

Molecular 

Weight: 

MW:134.13 

C3H6O2 

MW: 

58.08n + 

18.08 

C9H14O 

MW:13

8.21 

 
C32H64O4Snor(C4H9)2Sn(
OOC(CH2)10CH3)2 

MW:631.6 

C3H6

O 

MW:5

0.08 

(C2H5)3N 

MW:191.

19. 

NH2CH2C

H2NH2 

MW:60.10. 

 

       (1)                                   (2)                                  (3)                                 

(4)                                  (5) 

The synthetic paste resin was mixed with antigen probe. The probe solution shown in Table 1 
with n1, b2, n3 Covid 19 Oligonucleotide Sequence DNA combinations 0.3 mL with resin 0.5 mL 
mixed solutions were immobilized to the working electrode. Voltammetric analysis of the three-
electrode system was prepared with the counter, reference and working electrode, using a 0.3-mm 
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thick film tattoo printed on the skin muscle surface, which was connected to voltammetry 
workstation using 0.25 mm enameled insulation coated copper wire. Inserted images show the 
experimental systems as follows: (1) Transparent synthetic container (volume:150ml); (2) Drawing of 
general synthetic container; (3) Three-electrode transparent tattoo sensor on the back hand; (4) High 
temperature and high-pressure synthetic container; and (5) Synthetic artificial skin membrane for the 
physical function experiment. 

3. Results and Discussion 

Electrochemical and voltammetric three-electrode fabrication was prepared under laboratory 
conditions. The schematic 2D circuit is shown at Figure 1(A), operational amplification was made to 
-3.0V initial potential, +3.0V final potential, current amplification ranges were 1.0×10-3A~1.0×10-9A, 
control programming was made to the chrono amplifier, stripping voltammetry and cyclic 
voltammetry, with all controls performed for virus detection. 

    

(A) (B) (C) (D) 

Figure 1. (A): Voltammetric circuit of 5Cm×5Cm×3mm wearable PCB fabrication. (B): Voltammetric 
amplifier controlling three electrode systems and inserted image is the antigen immobilized antibody 
titration electrolyte cell. (C): Schematic diagrams of DNA multi-layer graphite crystal, working probe 
and antibody redox electromigration. (D):Static immobilization of the 26-layer DNA coated redox 
scanning with -2.0 V ~ 2.0 V, potential windows, 60 sec accumulation times in 0.5 mL DNA 
concentrated molecule with 9% NaCl 5 mL solution. 

The DNA multi-layer has the effect of amplifying the electron transfer of ionic bonds and 
increasing the redox current. Therefore, 20 layers were made with 40 cyclic scannings. Figure 1(B) 
shows the multi redox scanning circuit and antigen antibody titrated detection probe (C). Also, (D) 
shows from -2.0V initial to 2.0V final potential windows repeated scanning current for the 2.0×10-4A 
ranges. Under these conditions, -0.4V oxidation current of 2.0×10-4A increased slowly and then 1.0V 
reduction peak current of 4.0×10-4A appeared. However, reductions and oxidation peak potentials 
were not disturbed, and the multi-coated working probe was moved to negative patients’ saliva 
containing electrolyte of 5 mL PBS buffer. 

Diagnostic detection limit is demanded for optimum para conditions. Figure 2(A) shows the 
results of cyclic scan rate optimum detection variations from 0.1 mv/sec to 3.0 mv/sec 16 steps. In the 
5mL NaCl electrolyte, -0.2V peak potential appeared with 0.05×10-5A, then 3.0mV final peak current 
at 0.08×10-5A appeared. Potential and current effects did not pose interference in the antibody 
detection. Under these conditions, accumulation time variations were titrated by cyclic redox 
scanning to 13 steps using 30 sec accumulation time. Figure 2(B) shows the anodic and cathodic small 
peak potentials for -0.2V anodic oxidation potential and 1.0V cathodic reduction potentials. Here, the 
oxidation curve linearly increases to 110 mV/sec. The sudden increase greatly amplified the slope. 
However, it did not interfere with antibody analysis. At this time, the y-intercept was 2.9798. The 
relative standard deviation was 0.9008, which sensitively reduced the interference effect. Cathodic 
reduction scanning is also shown in this figure, with peak current not increasing to >0.2×10-5A. The 
equation shows a gradient error of 0.0035% and represents an extremely small increase in sensitivity. 
At this time, the y intercept was a precision effect and did not change to 0.9199. In addition, the 
relative standard deviation was 0.1098, indicating a stable electrolyte reaction. Precise antibody 
diagnostic tests proved possible in this stabilized electrolyte. Figure 2(C) shows the accumulation 
time test in the antibody containing electrolyte. Under the same conditions of (B), Covid 19 antibody 
0.7mL standard was spiked, then cyclic accumulation time variations for 10sec, 20sec, 30sec, 40sec, 
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50sec, 60sec were modified. In the two peak potentials of -0.V and 0.4V, oxidation current appeared 
and two peak potentials of 0.6V, -0.9V reduction were obtained. Oxidated antibody antigen titration 
current was obtained after 1- and 2-point insertions. Then, 3 and 4 peak potential in the antibody 
antigen Covid 19 virus reduction cathodic current appeared. The two peak potentials for spacially 
usable diagnostic mark was obtained. In this electrolyte cell, diagnostic scan rate for the 13-step 
variations were examined. Figure 2(D) shows the redox linear equations, oxidation two curves and 
reduction two curves along with two peak potential for spacially usable diagnostics mark. The 
relative error slopes, Y axis intersection, relative standard deviation were caculated, and all of the 
statistics can be applied to in vivo and vitro assays. 

    
(A) (B) (C) (D) 

Figure 2. (A): Cyclic voltammetric scan rare variations to 0.1 mV/sec ~ 3.0 mV/sec, 16 step variations, 
with -2.0 V initial potential, 2.0 V final potential, 2.0 V/Sec scan rate, 30 sec accumulation, in 5 mL 
NaCl solution. (B): Accumulation time variations for 13 steps with (A) condition. (C): Accumulation 
time variations for 6 steps in 0.7 mL antibody spike in 5mL NaCl electrolyte. (D): Scan rate variations 
for 13 steps under (C) condition. 

3.2. Diagnostic Virtual Application 

Analytical optimized para results are applied to in vivo and vitro diagnostic detection, as shown 
in Figure 3(A) simulated application images 

 
(A) 
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(B) 

Figure 3. (A): Analytical virtual smart glass applications such as A: brain computer interfacing neuro 
assay. B: Voltammetric workstation circuit of WiFi control in vivo circuits. C: Artificial synthetic skin 
tattoo three electrode systems. D: In vivo organic inserted micro detection sensors. (B): Virtual 
detections of Covid 19 antigen by using tattoo skin sensing. 

A: is the simulated image for the brain computer interfaced neuro transmitters assay, such as 
dopamine catechol and epinephrine, with ionic activations that can control body muscle and mental 
judgments. B: shows the brain computer interfaced voltammetric workstation controller, stripping 
voltammetry, cyclic voltammetry and chrono amperometry, in vivo ionic detection limits of pico 
nano molecules attained such as Covid 19 virus antigen with antibody redox titration as well as 
inorganic or organic molecules detection. C: shows the synthetic artificial skin tattoo sensor probe at 
the back hand coated membrane of the three electrode systems, which can be applied to AI simulation 
control, three-dimensional graphics, keyboard switching, smart factory control, multitasking, etc. D: 
shows the connection of the muscle of in vitro organs such as lungs, liver, heart, and large intestine. 
Using the tattoo probe, shown here is the interface to the visual glass 3D screen controller. Figure 3(B) 
also shows the Covid 19 antibody detection in positive patients’ blood serum, cyclic voltammetry at 
positive oxidation scan, peak 1 of -0.0V peak current and 0.4V peak 2 were the conditions at which 
antigen antibody titration was obtained. Also, at 0.6V peak 3 and -0.8V peak 4 titrated reduction 
current was obtained, which can appear only in the blood of patients who tested positive. Inserted 
picture shows the WiFi virtual three researches, with all of the experiments performed using WiFi 
telemetric controls like hand phone programming, 2D graphics such as X axis potential and Y axis 
current. The results are shown in Figure 3(B) image for virtual controls with the interfaced picture of 
three persons. 

4. Conclusions 

Synthetic artificial skin tattoo working probe were catalyzed to negative patients’ saliva using 
an antigen immobilized working probe to respond to Covid 19 antibody blood serum. Counter and 
reference probes were used on the crystallized graphite rod electrode. Redox potential window was 
-2.0V~2.0V scanning anodic and cathodic titration current, with accumulation time of 60 sec under 
optimum para conditions only. Voltammetric wearable WiFi circuit can be applied to in vivo and in 
vitro real time detection. Electrolyte used contained phosphate buffer saline 5mL solutions, with 
Covid 19 antibody titration potentials obtained for two sites of oxidation and two sites of reduction 
potential. Cathodics are -0.0V and 0.4V, anodics are 0.6V and -0.8V. Four neutralizing titration 
potentials are diagnostic points that can be used for qualitative and quantitative purposes, with 
compact systems that can be used by anyone, anytime and anywhere. 
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