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Introduction 

To create a more comprehensive profile of our health and well-

ness vs. disease, multiple analytes need to be included in the 

analytical mix such as DNA, RNA, proteins, and cell morphology. 

Unfortunately due to the limitations of current sample collec-

tion practices this means multiple samples need to be collected 

per individual to achieve this objective, with heavy cold chain 

involvement in both transport and storage. These limitations 

can make this type of analysis not only expensive but some-

times non-accessible which results in inconclusive research out-

comes. 

Usable and/or intact RNA is the most challenging macromole-

cule to obtain in a format suitable for analysis. Maintaining in-

tegrity of the RNA is important, but also keeping expression 

levels relatively stable is crucial to achieve somewhat meaning-

ful insight into the sample status. Ideally, the RNA profile should 

be representative of the sample when it was collected or at the 

point of collection.  Several oral invasive and non-invasive col-

lection approaches have been developed specifically targeting 

RNA expression integrity and expression profiles (Archer et. al., 

2016; Haque et. al., 2017; Attar, et. al. 2018; Hustler, et. al, 

2018). Even though all samples were stored at -80°C immediate-

ly after collection, the tissue biopsy was the only sample that 

produced a significant RNA expression profile. However, inva-

sive sample collection methods such as tissue biopsies are tedi-

ous, require professional expertise and heavy cold chain in-

volvement, and limit discovery efforts in terms of accessibility 

and high cost (Lim and Punyadeera, 2018). 

Clearly there is a need for a universal sample collection method 

that enables isolation and analysis of multiple analytes from the 

same sample to allow more precise medical discoveries. In addi-

tion, ideally this method should be simple and suitable for self 

or assisted collection, any population segment, and requires no 

specialized expertise to use (Basil et. al., 2018). 

To address this need Mawi DNA Technologies has developed 

iSWAB-Cells, a universal non-invasive cell collection device, from 

which gDNA, RNA, proteins, and cell morphology can be ana-

lyzed from the same sample. 

 

 

 

 

 

 

 

 

 

 

Experiment:  Comparison of Person 1 and Person 2, and repeated buccal cells 
collection with iSWAB-Cells of Person 1 by flocked swabs, or cytobrushes one day 
after 10 days post collection at room temperature storage. 

RNA Extraction: Zymo Quick-RNA™ MiniPrep Plus (Cat. Nos. R1057/R1058) 

Data Analysis: The figure is a correlation matrix of the FPKM read counts for every 
gene expressed in the RNASeq data, clustered by similarity (Pearson correlation) 

RNASeq Conditions: 60 million single end 50 base pair reads on an Illumina HiSeq 
using the Illumina TruSeq RiboZero stranded RNASeq kit. 

Experiment: Evaluation of the performance of iSWAB-Cells stabilization of mem-
brane proteins at room temperature for extended periods of time utilizing Cell based 
colorimetric ELISA. Cell based ELISA analysis allows for protein analysis  without the 
need for cell lysis and thus chosen accordingly. Pooled buccal cells sample collected 
with iSWAB-Cells from 10 subjects (Age: 21-60 Years) was tested at various time 
points for the stability of Epidermal Growth Factor Receptor, EGFR, Day 0, Day 3, Day 
7, Day 21 post collection, while remained stored at room temperature. The stability 
level was measured in correlation to the intensity of the colorimetric intensity in each 
well at OD 450nm (10000 buccal cells/well). 

Cell Based ELISA: Human EGFR In-Cell ELISA Kit from abcam (Cat No. ab126419) 

EGFR Stability Assessment: Measurement of the loss of colorimetric intensity of the 
HRP substrate overtime at OD 450nm. All OD reading were normalized to iSWAB-
Cells buffer before use. 

Data Analysis: There is insignificant change in Epidermal Growth Factor Receptor 
levels in iSWAB-Cells after 14 days of room temperature storage. 
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Summary and Conclusions 

Enabling scientists to analyze multiple OMICs parameters within 

the same sample will not only provide better assessment of 

health and disease, but will also reduce cost and the number of 

samples required thus improving sample collection compliance. 

Also, having the ability to transport and store at room tempera-

ture allows global access. Currently our understanding of health 

and disease is often limited to certain regions. Having worldwide 

access to biological samples will enrich our knowledge of hu-

mans and animals across the globe.   

iSWAB-Cells represents a true universal, non-invasive sample 

collection tool that allows for the analysis of genomics, transcrip-

tions and proteomics from the same sample while eliminating 

expensive cold chain involvement and multi-sampling steps. 
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Buccal Cells were collected from 6 volunteers (age: 19-50) following iSWAB-Cells collection procedure. Each volunteer provided a sample early in the morning before brushing 

their teeth (AM) and a second set of samples before dinner (PM). The cells were counted by light microscopy using a hemocytometer and Trypan Blue. The numbers of cells are 

the average of cells of the AM and PM collection samples. Buccal cells that did not take Trypan Blue appear colorless and counted to be viable, where the blue colored cells are 

the ones that took the Trypan Blue dye and counted as dead cells. 

Experiment: Evaluation of the ability of iSWAB-Cells to stabilize Human 
gDNA at room temperature for extended period of time. Pooled buccal 
cells sample collected with iSWAB-Cells from 10 subjects (Age: 21-60 
Years) was tested at various time points, Day 0, Day 3, Day 7, Day 21 post 
collection, while remaining stored at room temperature. 

Human gDNA extraction: QIAamp DNA Blood Mini Kit (Cat. Nos. 
51104/51106) from 200uL input as starting material from iSWAB-Cells 

DNA Qualification: Qubit dsDNA HS Assay Kit (Cat. Nos. Q32851/Q32854)  

Data Analysis: There is insignificant change in the ds gDNA output from 
iSWAB-Cells after 21 days of room temperature storage. 
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