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  P=(V-3.537)/5.440;    R2=0.9995 

P=(V-1.437)/14.184;        R2=0.9987 

P= (V+0.763)/3.846 ; R2=0.9982 

 R2=1



P=(V-3.537)/5.440,

P=(V-1.437)/14.184

 P= (V+0.763)/3.846

P=(V-0.4862)/15.802; R2=1
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 “Osmotic sensor for biomedical research”





 “Novel 

Osmotic Sensor for a Continuous Implantable Blood Sugar Reader





“Characterization of various nanoporous membranes for implementation in an osmotic 

glucose sensor based on the Concanavalin A-dextran affinity assay”
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 “The assessment of potentially interfering 

metabolites and dietary components in blood using the osmotic glucose sensor based on 

the concanavalin A – dextran affinity assay”















Osmotic Glucose Sensor for Continuous Measurements in vivo”. 

“Toward an Injectable Continuous Osmotic Glucose 

Sensor”.







in vivo



in vivo







in vivo

in vivo

in vitro



in vivo

in vivo

in vitro in vivo



World Health Organization

Can primary care 
professionals' adherence to Evidence Based Medicine tools improve quality of 
care in Type 2 diabetes mellitus? A systematic review.

The burden of mortality attributable to diabetes:realistic estimates for the year 
2000.

Diabetes in adults is now a Third World problem

Prevention of type 2 
diabetes: A review.

Global Prevalence of 
Diabetes.

Effective diabetes care: a need for realisitic targets.

Social support in diabetes:a systematic review of controlled 
intervention studies.

Morbidity of hypoglycemia in type 1 diabetes.

Glucose Metabolism and 
Regulation: Beyond Insulin and Glucagon.

Color Atlas of Physiology

Pramlintide, an amylin analog, selectively delays gastric 
emptying:potential role of vagal inhibition.

Incidence of diabetes in youth in the United States.

Diagnosis and Classification of Diabetes Mellitus, American Diabetes 
Association.

The Impotance of making a genetic diagnosis of 
diabetes.

Maturity-onset diabetes of young (MODY).



New-Onset Diabetes Mellitus in Kidney 
Recipient: Diagnosis and Management Strategies.

Immunosuppressive drug-induced diabetes.

Virus-Induced Diabetes Mellitus-
Isolation of a Virus from the pancreas of a child with diabetic ketoacidosis 

Coxsackie-B-
virus-specific IgM responses in children with insulin-dependent (juvenile-onset, 
type1) diabetes mellitus.

Virus-induced diabetes mellitus.

Definition, Diagnosis and Classification of Diabetes Mellitus and its 
Complication. Report of WHO Consultation

New global recommendations: A multidisciplinary 
approach to improving outcomes in diabetes.

Impaired Glucose Tolerance and 
Impaired Fasting Glucose.

The perfect diabetes review.
Rosiglitazone in the 

treatment of type 2 Diabetes Mellitus.

Nobel Prize

Home blood glucose biosensors: a commercial 
perspective.
Real time continuous glucose monitoring system

Medical obsorvations on the urine in diabetes.

The pursuit of noninvasive glucose:" Hunting the deceitful turkey"

In Vivo Glucose sensing

History of Bayer HealthCare DIabetes Care

Electrode systems for continuous monitoring in 
cardiovascular surgery.

Optical sensor for plasma constituents
In vitro diagnostics in diabetes:meeting 

the challenge.
A rapid and simple blood sugar determination using 

the ames reflectance meter and dextrostix system: a preliminary report.



Glucose Biosensors:40 years of advances and challenges.

On-line Diabetes Resources

In vitro, in vivo and post explantation 
testing of glucose-detecting biosensors: Current methods and recomendations.

The FreeStyle Navigator system

Glucose sensors: a 
review of current and emerging technology.

Continuous glucose 
monitoring: A review of biochemical perspectives and clinical use in type 1 
diabetes.

Noninvasive glucose monitoring by 
reverse iontophoresis in vivo: application of the internal standard concept.

Electrochemical glucose sensors and their applications 
in diabetes management.

Current development in non-invasive 
glucose monitoring.

Glucose monitoring: state of the art and future 
possibilities

Correlation between plasma and 
urine glucose in diabetes.

The back diffusion of glucose across 
human skin in vitro.

Monitoring blood glucose

Electrochemical glucose sensors-developments 
using electrostatic assembly and carbon nanotubes for biosensor construction.

Electrochemical glucose biosensors
Biosensor: Blockbuster or bomb.

Glucose sensor based on organic thin 
film transistor using glucose oxidase and conduction polymer.

Sol-gel-derivved gold composite electrode.

Long-range electrical contacting of 
redox enzyme by SWCNT connectros.

Electrochemical glucose sensor based on one-step 
construction of gold nanoparticle-chitosan composite film.

Clinical and technical 
evaluation of a new self-monitoring blood glucose meter: assessment of 
analytical and user error.



A novel noninvvasive 
blood glucose monitor.

A novel 
approach to non-invasive glucose measurement by mid-infrared 
spectroscopy:The combination of quantum cascade laser (QCL) and 
photoacoustic detection.

Near-Infrared spectroscopic measurement of 
physiological glucose levels in variable matrices of protein and triglycerides 

Non-invasive detection of glucose in porcine eyes
31st IEEE Anual Northeast bioengeneering conference

Photoacoustic determination of glucose concentration in whole 
blood by near-infrared laser diode.

Advances in photoacoustic noninvasive glucose testing.

Characterizing dual wavelength polarimetry through 
the eye for monitoring glucose.

Effect of temperature, Ph, and 
corneal birefringence on polarimetric glucose monitoring in the eye.

Non-invasive IR transmission measurement of analyte 
in the tympanic membrane

Thermal emission spectroscopy as 
a tool for noninvasive blood glucose measurements.

Non-invasive glucose monitoring: assessment of 
technologies and devices according to quantitative criteria.

Engeneering biosensors by introducing 
fluorescent allosteric signal transducers:constraction of a novel glucpse sensor.

Ophthalmic glucose monitoring 
using disposable contact lenses.

Fluorescence-based glucose sensors.

Multiparameter techniques for non-
invasive measurement of blood glucose.

Pendra goes Dutch: lessons for 
the CE mark in Europe.
Kumetrix -silicon micro needle

Implantable insulin pumps



Abbott Freestyle Navigator CGMS User Story

Real-Time Revel System

Automated characterization of 
dextran/concanavalin A mixtures-a study of sensitivity and temperature 
dependence at low viscosity as basis for an implantable glucose sensor.

A MEMS viscometric 
sensor for continuous glucose monitoring.

The Diabetes Control and Complications Trail Reserch Group. The effect of 
intensive treatment of diabetes on the development and progression of long-term 
complications in insulin-dependent diabetes mellitus.

In vitro diagnostic test systems Requirements for blood-
glucose monitoring systems for self-testing in managing diabetes mellitus

Evaluating clinical 
accuracy of systems for self-monitoring of blood glucose.

Fractal Analysis of the binding and dissociation kinetics 
for different analytes on biosensor surface
Global biosensor market by new report by global industry analysts

Challenges to glycemic measurement in the 
perioperative and critically III patient: a review.

A comparison of the blood glucose 
meter in Australia.

Evaluation of point-of-
care glucose meter for general use in complex tertiary care facilities.

Glucose biosensors: An overview of use in clinical 
practice.

Chemical sensors market still dominating biosenors.

Products, Technologies, Markets and Opportunities in Diabetes Management 
Worldwide A Worldwide business report from MedMarket Diligence

The elements of physical chemistry

Basic Principle of Membrane Technology

Osmotic pressure: thermodynamic basis and units of 
measurement.

Physical chemistry



Determination
of solvent/polymer interaction parameters of moderately concentrated polymer 
solutions by vapor pressure osmometry.

The physics of polymers

Osmotic Pressure: Thermodynamics Basis and Units 
of Measurement.

Toward
an Injectable Continuous Osmotic Glucose Sensor.

Osmotic sensor for biomedical research IMAPS

Characterization of nanoporous membranes for implementation in an osmotic 
glucose sensor based on the concanavalin A-dextran affinity assay.

Lectins, as non-self recogntiion factors in 
crustaceans.

Osmotic sensor Instruction to 
BIOMEMS lab. work

Suitability of aqueous dispersions of dextran 
and Concanavalin A for glucose sensing in different variants of the affinity 
sensor.

Concanavalin A for in 
vivo glucose sensing: A biotoxicity review.

Glucose-Binding Property of Pegylated Concanavalin A.

Effect of the metal ions and EGTA on the optical 
properties of concanavalin a at alkaline pH.

The Covalent and Three-Dimensional Structure of 
Concanavalin A(x-ray crystallography/sequence/2-A resolution/binding 
sites/lectin).

Reversible dissociation of 
concanavalin A into monomers by 2-propanol.

The covalent and three-dimentional 
structure of concanavalin a IV atomic coordicates, hydrogen bonding and 
quaternary structure.
Concanavalin A Sigma Prod. No C2010

The kinetics of carbohydrate binding to concanavalin a.

The protein Data Bank



The Covalent and 
three-dimentional structure of concanavalin a.

A
quantitative assay for concanavalin A-mediated cell agglutination.

Formation of dextran hydrogels 
by crystallization.

Enzymatic synthesis of dextran-containing 
hydrogels.

Dextran for trageted and sustained delivery of therapeutic and 
imaging agents.

Dextran hydrogels 
for colon-specific drug delivery. V. Degradation in human interstinal incubation 
models.

Intravenous iron dextran in 
clinical medicine.

Fabrication
and Characterization of SiC/SiO2/Si Piezoresistive Pressure Sensor.

Master Thesis "In vivo måling av glukosekonsentrasjon med 
osmotisk trykk sensor"

Kinetics of dissolution of Concanavalin A/Dextran 
sols in response to glucose measured by surface plasmon resonance.

Review criteria assessment of portable blood glucose monitoring in vitro 
diagnostic using glucose oxidase, dehydrogenase or hexokinase methodology

Physical Studies of 13 C-methylated Concanavalin A.

Formulation of Microbial Biopesticides

Complement activation by candide biomaterials of an implantable 
microfabricated medical device.

Activation of polymorphonuclear leukocytes by candidate 
biomaterial for an implantable glucose sensor.

Inflammatory
response induced by candidate biomaterials of an implanable microfabricated 
sensor.





Paper I  

Krushinitskaya, O., Häfliger, P., Vinsand,T., Tønnessen, T. I., Jakobsen, H., Johannessen, 
E.A.: Novel osmotic sensor for a continuous implantable blood-sugar reader, IEEE Wearable 
Micro and Nano Technologies for Personalized Health (pHealth), 2009 6th International 
Workshop, Oslo, Norway, 24-26 June 2009, pp. 25-28. 



Paper II  

Krushinitskaya, O.,
in vivo



Paper III

Krushinitskaya, O.,



Paper IV 

Krushinitskaya, O.,



Paper V 

Krushinitskaya, O.,



Paper VI 

Krushinitskaya, O.



Paper VII 

Krushinitskaya, O.,



Appendix 1A: CAD of the sensor based on the dialysis 
cassette   







Appendix 2: CAD of laboratory sensor 2 (laboratory test 

sensor) 
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