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SUMMARY  
We are reporting a slipchip technology based rotational device called Slipdisc for detecting lactate 
dehydrogenase (LDH), a crucial biomarker for several clinical diseases in newborns. We demonstrate the 
functionality of the SlipDisc platform in neonatal diagnostics by showing for the first time a non-paper or 
lateral flow based assay for the detection of LDH in plasma.  
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INTRODUCTION 
Slipdisc is developed as a sample preparation platform based on slipchip technology [1], using a 
handwinded clockwork mechanism allowing sample processing from one spot to another with defined 
precision without the need for sophisticated tools or alignment (Fig.1). An ordinary smartphone or camera 
can be used to image and analyse the results making it an ideal tool for resource limited settings. Here, we 
demonstrate a bioassay for detecting LDH (Fig.2), a crucial enzyme found in all living cells which leaks 
out when the cellular membrane is damaged. This makes LDH a biomarker for several medical conditions 
in newborns, such as Ozkiraz-13, necrotizing enterocolitis (NEC), and Asphyxia.  
 
EXPERIMENTAL 
For assembling the slipdisc optically transparent, robust and disposable CD like polycarbonate discs were 
used with superhydrophobic coating on all except the embedded microfluidic channels. For the LDH 
assay, heparinized plasma samples were spiked with 7 different concentrations of the LDH enzyme (Lee 
Biosolutions, USA). These concentrations ranged from clinically normal to abnormal concentrations and 
used to construct a standard curve for LDH enzyme.  
 
RESULTS AND DISCUSSION 
The ability of the SlipDisc to quantify LDH enzyme levels from plasma samples was evaluated (Fig.3). 
Using 7 different concentrations, a standard curve with clinically relevant LDH concentrations was 
obtained (Fig4). Image and data analyses, including linear regression and Pearson’s correlation, were 
completed using Image processing tool in Matlab.  
 
CONCLUSION 
We demonstrate a low-cost neonatal diagnostics platform for the detection of LDH from plasma using a 
novel SlipDisc platform. The SlipDisc can further be modified to separate plasma from whole blood 
samples in order to fully integrate the assay.  Its simple operation and smartphone based detection 
capabilities make it an ideal device for point-of-care neonatal diagnostics. 
 
REFERENCES [1] Du, Wenbin, et al. "SlipChip." Lab on a Chip 9.16 (2009): 2286-2292. 



 
 
 

   
Fig.1 Assembly of parts, which includes a 
top plate, bottom plate and two CDs. 

 
 

Fig.2. LDH reaction. LDH catalyzes the 
oxidation of lactate to pyruvate, with 
concomitant conversion of NAD+ to NADH. 

  
 

 
 
 
Fig.3 The SlipDisc-LDH assay layout. (A) 
The assay reagent was spotted and dried on 
the SlipDisc wells. (B) The designated 
channels were filled with plasma via suction 
using two pipettes tips. (C) Color developed 
from pale pink to dark purple, depending 
upon the concentration of LDH in the 
plasma, after roughly 10 minutes 

 
 
 
Fig.4. Scatter plot of LDH concentration 
versus red colour intensity after 10 minutes. 
The error bars indicate standard deviations 
(n = 12). It was found that the correlation of 
SlipDisc results with the LDH assay of the 
Beckman Coulter Chemical Analyzer was 
significantly strong (r = -0.98) 
 


