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What we designed? 
Portable 
Hospital, let 
AI decides: 
Decides based on 
your daily routine 
and health status 
history:

Tracks: blood 
pressure, 
melatonin level in 
blood, testosterone 
level,  sweat 
analysis, 



How it works? 

Electrochemical Biosensors



What is mechanism?
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Sweat biosensor 

• Human sweat, a very important bio fluid, 
consists of water (99%), ions (Na+, K+, Ca2+, 
etc.), metabolites (glucose, lactate, ethanol, etc.), 
hormones, small proteins and peptides, 
providing a wealth of chemical information 
about physiological and metabolic status.



DETECTION TECHNIQUES



Types of biosensor and the analytes
they can detect in sweat



How To Design Sweat Biosensor



How does it work



Applications

cystic fibrosis Chloride

hypoglycaemia glucose

Ischaemia lactate

Hypokalaemia Potassium 

Hyponatremia sodium
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Data analysis of blood sugar data

• Brief statement: This data is about 27 diabates
patients’health conditions. Serum total 
cholesterol(x1), glycerine(x2), fasting insulin(x3), 
glycated haemoglobin(x4), fasting blood 
sugar(y). We need to analysis how x1,x2,x3,x4 
impact y



• Calculation:
• > mydata<-read.table("clipboard",header=T)
• > mydata



• > lm.health<-lm(y~x1+x2+x3+x4,data=mydata)   
## linear regression of y for the variables 
x1,x2,x3,x4

• > summary(lm.health)    ## read the result of 
the linear regression





Conclusion

• As the analysis shows, the p-value of x3 and x4 is 
smaller than 0.05, and the p-value of x1 and x2 
is bigger than 0.05, so fasting insulin(x3) and 
glycated haemoglobin(x4) have the bigger 
impact on fasting blood sugar(y), serum total 
cholesterol(x1) and glycerine(x2) have the 
smaller impact. That is to say, fasting insulin(x3) 
and glycated haemoglobin(x4) are two main 
influence factors of fasting blood sugar(y).



Use the cluster to cluster the patients

• If the patients are in the same category, then they 
have the similar health conditions.

• Calculation:
• d<-

dist(mydata,method="euclidean",diag=T,upper=F,p
=2)

• KM<-
kmeans(mydata,4,nstart=20,algorithm="Hartigan-
Wong")  ## Use K-means to cluster 4 category.

• KM





Conclusion of the cluster

• As the result show, if we cluster these 27 
diabates patients into 4 categories, then these 
four categories have 10, 3, 7, 7 patients, 
respectively.

• First category: Number 7, 9~16, 18 (10 patients)
• Second category: Number 23~25 (3 patients)
• Third category: Number 17, 19~22, 26~27 (7 

patients)
• Forth category: Number 1~6, 8 (7 patients)


