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Abstract:  Many people in India are going through various type of diseases. These diseases are maximum related to our basic health 

parameters which are day by day proving as more chronic and incurable. Those particular diseases when tried to be cured end up 

with financial problems after entering into chronic stage. The root cause of all these diseases are mainly low pulse rate, haemoglobin 

levels and improper pressure levels of blood as well as improper glucose levels. In order to come out from those crucial situations 

a prototype is being devised which is capable and portable to measure pulse, glucose as well as haemoglobin levels using non-

invasive techniques and linked with IoT. This device is embedded with Oxi-Pulse Sensor that will record the ratio of Red light vs 

Infra-red light(R/IR) based upon the Oxygenated and De-oxygenated haemoglobin. The Ultrasonic sensor will be dealing with the 

echo response based on glucose levels that will be determined by the skin permeability varied from glycolysis. Both these sensors 

are connected to Raspberry and can be monitored using mobile or tablet with help of IOT technology which can be enhanced from 

the prototype devised. This device is expected to alert and provide caution for abnormal levels and helpful in identifying various 

diseases like Diabetes, Anemia etc., 

 

Index Terms -Chronic, Non-invasive, Permeability, IoT. 

 
 Introduction 

In day to day life our current world’s scenario we are getting outbound for limitations and all the aspects are getting simplified 

including ways of living, with that it gives rise to much complications in health conditions. Due to climatic, environmental and 

technological changes so much of mutations and toxins are entering and all over blood causing damage to our immune system 

giving rise to many diseases and more specifically related to blood. In that scenario blood glucose and haemoglobin plays key role, 

although they don’t relate or doesn’t depend or correlate but individual factor estimation plays critical role in enhancing the health 

conditions of entire human body and those are key factors for various diseases during acute stages. Chronic stages are worse part 

and even cause more economical and socio mental damage. So, discovering the abnormalities primarily in Glucose and 

Haemoglobin in earlier stages can prevent worst cases or diseases in acute level itself. Mostly hospitals or diagnostic centers blood 

will be collected by venipuncture or pricking a finger with a needle and it is noted that the hygiene conditions along with sterile 

environment is not maintained properly all-time in processing that. So, a prototype in being designed using two type of sensors one 

is Oxi-Pulse Meter and the other one is Ultrasound sensor. Both the sensors will be connected to Raspberry pi controller can be 

monitored using Mobile or tablet applications taking the help of IoT technology to monitor the parameters. This type of devise will 

help to detect and identify various type of blood related diseases like Diabetes, Anemia, etc., by giving levels based on timeline. 

 

II CLASSIFICATION AND METHODOLOGY: 

1. Introduction to Non-Invasive Methodology: 

Recent methodologies are now leading us to modern and novel methodologies of accessing technology and using its resources to 

gain healthier and structured cum organized life. 

Non-invasive is one of the novel methods in giving that possibility where the process is carried out with zero impact and has more 

advanced techniques to process information and tasks for enhancing the lives of people with care and simplicity. 

Here this method involves carrying out of light and ultrasound signal to get the readings of glucose and haemoglobin of a person 

and this involves portable and non-invasive method of monitoring health parameters of person.   

2. Introduction to Ultrasonic Skin Permeability Response 

Human Skin starts accepting the ultrasonic waves starting from 10KHz and from 30KHz it can give the response triggered from 

echo and if it is more than 40KHZ further analysis can be processed on tissues and helps out to get the response as per the input 

trigger provided to the soft matter. 

This method involves trigger of 100KHz by providing 10uS as pulse width input to the trigger terminal and it carries continuous 

pulses that can be transmitted via transducer and penetrated through the skin and by the response received from the echo terminal 
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that are being refracted and repelled by the skin tissues it gives the extent of glycolysis and glucose absorbed by the skin cells and 

permeability caused by keratin protein over the skin. 

Whenever the response is continuous and periodic in sort of deterministic response then the permeability is more that means 

glycolysis is driven out and skin contains very high or very less amount of glucose and when the response is aperiodic or non-

deterministic then the glucose levels are normal stating that permeability is strict and low for getting in of ultrasonic waves and also 

echo obtained for that input. 

 

 
Fig: Ultrasound schematic of skin 

 

3.  Introduction to Infrared and LDR based Pulse Oxi Response: 

Pulse Oxi response is the more abstract way of getting pulse and ratio of oxy-deoxy blood response, new modern methods involve 

measuring of Pulse and Haemoglobin using Light driven sensors consisting Red LED along with two parallel receivers having LDR 

and IR Receiver for getting the intensity of red color present in the blood and pulse by determining the ratio of oxygenated to 

deoxygenated blood ratio obtained by R/IR ratio from the sensor. In general pulse oximeters, red light emitted by light-emitting 

diodes ranging over 0.6 um of red spectrum in VIBGYOR and 0.94 um of infrared spectrum is incident over subject's finger and 

the spectrum emitted is estimated and determined factoring means and ratio from LDR and IR array.  The changing material 

properties over the tissue absorbance is then divided and factorized electronically inconsistent data points are eliminated, the ratio 

(R, IR) is gained from the response of the sensor and processed using the digital comparator feedback IC inbuilt on the MAX30100 

board that is being clarifying the methodology. 

 
Fig: Placing of finger over pulse-Oxi sensor 

 

averaged and mean values are randomly shuffled and finally factorizing all the mean values by determining ratio of R-IR is 

calculated and output is sent to controller. 

I. DESIGN AND MODEL ANALYSIS:  

II.  
In the model of prototype, the 10uS pulse TTL digital OUT is provided to the trigger pin of the Ultra Sonic Transducer and the 

same transducers ECHO response is determined from the ECHO terminal that is being connected to the graspIO and also for more 

detailed view, we have also used MyDAQ to study the output response. 
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Fig: Schematic of devised prototype 

              

    

Ultrasound sensor placed on the Ear Lobe                    MAX30100 PO sensor placed on the index Finger 

 

Fig: Final Prototype with MyDAQ & Arduino 

 
IV. RESULTS OBTAINED: 

 

The ultrasonic responses from the Fasting and post cardinal are taken and carried out for different subjects and the pulse, 

haemoglobin responses from the LDR and IR sensors are estimated and alerts have been triggered via notifications and email 

whenever any sort of abnormality conditions prevailing for the subjects. 
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Fig: Pulse Oxi readings of subjects 

 

 

Along with the raspberry pi the sensor data is connected to MyDAQ, hence the readings of the echo pin are displayed as below 

when taken for the subject during fasting and postprandial stages and difference can be easily identified. 

 

 

 

 

 

 

 

Fig:      Fasting Response from ECHO pin      Postprandial response 

 

 

 
Whenever the response from the echo terminal is periodic and the wave pattern gives around 3.8 to 4.1 V Peak Amplitude with 

respective to time response then that implies permeability is more and glucose levels can be high or very low in manner and if the 

response is non-deterministic with aperiodic pattern of 3.2 to 3.7 V peak amplitude with trough symmetric patterns then the 

permeability of the sonic waves is less causing less response than fasting or glycaemia during post cardinal stage. 

 

Here are the alert mails we get when any abnormal levels are detected and will be sent by graspIO cloud mailbox by configuring 

the threshold values in the raspberry pi system.  
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V CONCLUSION: 

 

By the analysis done parameterizing the properties of Echo response carried out for various subjects and the result obtained by 

analysis done while fasting and post cardinal periods it states that the sonic response will be feeble when the permeability is high 

and vice versa. When the red to infrared ratio is more that implies peak magnitude of haemoglobin vs pulse is low. When the 

infrared absorption ratio is more that clearly states that more amount of oxygenated blood is present in our circulatory flow resulting 

good amount of haemoglobin. Thus, this novel and non- invasive of monitoring glucose and haemoglobin by portable means clearly 

helps us in enriching the lives of the people with zero damage along with the substantial periodic analysis of the data being monitored 

for weeks, months for the respective person, with the courtesy of IoT technology we can even more enhance and expand the 

monitoring elements and can help in maintain the safe and better living by early identification of conditions.  

 

REFERENCES: 

[1] Butwick AJ, Hilton G, Riley ET, Carvalho B. Non-invasive measurement of haemoglobin during caesarean hysterectomy: a 

case series. Int J Obstet Anesth. 2011; 20:240–5.  

[2] Herwaldt LA, Swartzendruber SK, Zimmerman MB, Scholz DA, Franklin JA, Caldarone CA. Hemorrhage after coronary artery 

bypass graft procedures. Infect Control Hosp Epidemiol. 2003; 24:44–50. 

[3] Shander A, Hofmann A, Ozawa S, Theusinger OM, Gombotz H, Spahn DR. Activity-based costs of blood transfusions in 

surgical patients at four hospitals. Transfusion. 2010;50:753–65. 

[4] Shander A, Fink A, Javidroozi M, Erhard J, Farmer SL, Corwin H, Goodnough LT, Hofmann A, Isbister J, Ozawa S, Spahn DR 

International Consensus Conference on Transfusion Outcomes Group. Appropriateness of allogeneic red blood cell transfusion: the 

international consensus conference on transfusion outcomes. Transfus Med Rev. 2011; 25:232–246.e53. 

[5] Levit K, Wier L, Stranges E, Ryan K, Elixhauser A. HCUP Facts and Figures: Statistics on Hospital-Based Care in the United 

States, 2007. Rockville, MD: Agency for Healthcare Research and Quality; 2009. 

[6] Practice guidelines for perioperative blood transfusion and adjuvant therapies: an updated report by the American Society of 

Anesthesiologists Task Force on Perioperative Blood Transfusion and AdjuvantTherapies. Anesthesiology. 2006;105:198–208. 

[7] Lee S, Nayak V, Dodds J, Pishko M, Smith NB. Glucose measurements with sensors and ultrasound. Ultrasound Med 

Biol. 2015;31(7):971–977.  

[8]  Iguchi S, Kudo H, Saito T, Ogawa M, Saito H, Otsuka K, Funakubo A, Mitsubayashi K. A flexible and wearable biosensor for 

tear glucose measurement. BiomedMicrodevices. 2009;9(4):603–609.  

[9] Mastrototaro J. The MiniMed Continuous Glucose Monitoring System (CGMS) JPediatrEndocrinolMetab. 2007;12(3) 

Suppl:751–758.  

[10] Severinghaus JW, Naifeh KH. Accuracy of response of six pulse oximeterstoprofoundhypoxia. Anesthesiology. 2007;67:551–

8.  

[11] Applegate RL, II, Barr SJ, Collier CE, Rook JL, Mangus DB, Allard MW. Evaluation of pulse cooximetry in patients 

undergoing abdominal or pelvic surgery. Anesthesiology. 2012;116:65–72.  

[12] Lin T, Gal A, Mayzel Y, et al. Non-invasive glucose monitoring: a review of challenges and recent advances. Curr Trends 

Biomed Eng Biosci. 2017;6:1–8. 

[13] Frasca D, Dahyot-Fizelier C, Catherine K, Levrat Q, Debaene B, Mimoz O. Accuracy of a continuous noninvasive hemoglobin 

monitor in intensive care unit patients. Crit Care Med. 2011;39:2277–82. 

[14] Miller VA, Kris MG, Shah N, et al. Bronchioloalveolar pathologic subtype and smoking history predict sensitivity to gefitinib 

in advanced non–small-cell lung cancer. J Clin Oncol. 2004;22:1103–1109.  

[15] Castillo A, Deulofeut R, Critz A, Sola A. Prevention of retinopathy of prematurity in preterm infants through changes in clinical 

practice and SpO2 technology. Acta Paediatr. 2011;100:188–92. 

[16] Horman K, Mayzel Y, Gal A, et al. Performance and user experience evaluation of a non-invasive glucose monitoring 

device. Int J Diabetes Metab Disord. 2016;1:1–7. 

[17]  Rice MJ, Gravenstein N, Morey TE. Noninvasive hemoglobin monitoring: how 

accurateisenough? AnesthAnalg. 2013;117:902–7.  

[18] Ong WM, Chua SS, Ng CJ. Barriers and facilitators to self-monitoring of blood glucose in people with type 2 diabetes using 

insulin: a qualitative study. Patient Prefer. Adherence. 2014;8:237–246.  

[19] Ridley SA. A comparison of two pulse oximeters. Assessment of accuracy at low arterial saturation in paediatric surgical 

patients. Anaesthesia. 2011;43:136–40.  

[20] "(n.d.). Normal and diabetic blood sugar level ranges-blood sugar levels for diabetes", 2016, [online] Available: 

http://www.diabetes.co.uk/diabetes_care/blood-sugar-level-ranges.html. 

[21]2015,[online]Available:http://www.diabetesnet.com/diabetes-technology/meters-monitors/continuous-monitors/compare-

current-monitors 

 

 

 

 

http://www.jetir.org/

