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Innovation OK! ... Huhhh? 

“How did you do it?” 

“Ehhh ... Therapy Adherence 

Monitoring?” 



  
Problem: 

Therapy Mal-Compliance or  

Non-Adherence ... 
  

  

  

  

  

  
(Infidelity vs. Therapy ...)  

 

If a patient does not comply to  

the doctor’s or pharmacist’s instructions 

 concerning continuation, dosage and 

interval of the medication, we speak of  

“Mal- or Non-Adherence” 

  

  

  

  

  



4 Homo Sapiens ...? 



5 Homo Sapiens ...? 
Homo non adherent! 





   Non-Adherence,  

(Infidelity vs. Therapy)  

is an Issue as old as Medicine … 
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Non-Adherence is a problem that predates Hippocrates, who advised 

his fellow physicians to "keep watch for that fault in patients which 

makes them lie about the taking of things prescribed."  

Hippocrates (460-377) 

 Early Warning of  the Non-Adherence Issue 



   Penicillin: 

 

 

 

 

 

 

 

 

 

The Gift from the Gods … 
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   The Gift from the Gods … 

However: 

 “If there were a cure for non-adherence -  

a pill that would make you take your other 

pills - it would be a greater boon to health than 

any medication since penicillin” … 
 

“Medicine’s stealthiest problem”  
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             Negative Effects of Non-Adherence for Specific Drugs 

Antidepressiva Serious Rebound Phenomena 

Beta Blockers Rebound Hypertension, Tachycardia 

Ca-Antagonists Reflex tachycardia at „restart“ 

Antibiotics New „resistant“ infections 

Antiarrhythmica Life threatening arrhythmias 

Anti Hypertensives Stroke and myocardial infarction 

Immunosuppressants in organ 

transplantation 

Organ rejection 

Anti Diabetica Blood circulation problems 

None, or less, therapeutical 

efficacy of the medication! 

Researched by Dr.Dr.med. Joerg Dellbruegge 



M.Mitzel:”Defining the Problem of Malcompliance” 

“In Flagrante Delicti …” 



Counseling, education and 

behaviour modification techniques 

have achieved only limited success 

in boosting compliance ... 

40% Of patients will experience 

treatment failure or a new  

medical problem as a result of 

improper use of medication … 

 Of all medication prescribed,  

only 60% are  actually consumed ... 
analysis  | status otcm  |  technology  |  roll out 

../Non-Compliance BMJ_2.pdf
../2Print_31032006.pdf


Big savings from better compliance! 

• “Research shows that many people with chronic 

health conditions do not take their medications as 

often as prescribed and that noncompliance may 

cost as much as $300 billion/year to the American 

healthcare system”…  

Source: Medco Study on Medication Compliance, 2005&2007  





Project `M-Lab` 

Smart Blisterpack 

 

 
Ilkka Siissalo 

 5.4.2002 
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ICT Clinics 
"Smart Blisterpack" 

"Cardboard computer": battery, small computer, active RFID 

– notes the time when a pill has been taken 

– can sound a reminder voice 

– can store answers to simple patient diary questions 

Normal blister packs 

– no packaging change = 

      no regulatory problem 

– up to 2 packs 

– taking pill breaks a circuit 

Patient QoL question 

– after taking a pill beeps 

until question is 

answered by pressing a 

button 

– can be omitted to fit 2 

blisterpacks 
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ICT Clinics 
"Smart Blisterpack" 

Pharmacy 

– activates pack 

– sets reminder time (if wanted by patient) 

– reads data from empty pack 

– data is sent to central database over the 

internet or via special mobile phone 

Patient 

– after taking pills, brings 

empty package back to 

pharmacy 

– gets the next pack 

Doctor 

– normal prescription 

– can get a summary of data 

Why ? 

– better compliance = money 

– better information in a 

clinical study 
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"Smart Blisterpack" 
Diovan pilot in Holland 

Pilot to enhance compliance 
• Netherlands, 20 pharmacies, 200 patients, 1200 Diovan smart blisterpacks 

• Normal commercial Diovan blisters 

• Measuring compliance vs. lowering of blood pressure 

• Duration 6 months 

• Contract signed, waiting for regulatory OK 

 

• Average normal compliance is 64%, 2. year only 50% 

• Assuming only 20% improvement in compliance, 1000 patients would give 

additional sales of  99 000 € / year 

• Smart blister packs in large series cost 3€ -> 36 000 € / y / 1000 patients 





Electronic Circuitry 

printed on the blister ...   





Blister circuitry fits 

circuitry in Blister monitor ...  





Blister circuitry fits 

circuitry in Blister monitor ...  



When medication is taken, 

blister circuitry will be  

disrupted and an electrical  

impulse is registered 

by the computerchip for 

time & date stamp ...   



… compliance data is read & 

stored into a docking station 

or into the doctor’s PC … 





RFID  
 

Radio Frequency IDentification 



NFC  
 

Near Field Communications 



31 

Mini cell 

Battery 

Printed 

Antenna 

Printed circuitry – “conductive lines” 

Microchip: 

• Memory 

• RFID interface (NFC) 

• Clock calendar (counter) 

• Sensor inputs 

         Anatomy of the Technology Principle … 



 



 



 

Active RFID technology that encompasses 

the standard, existing process of medication blister-packaging 

to fully benefit from therapy compliance measurement & monitoring 

right out of an existing, standard medication blister package.   



35          Technology Generations: 4thG … 

4thG foil battery 

4thG 

3rdG 

2ndG 

1stG 



36 Technology Generations: 5thG todate … 

5thG: 1 cm2 

1 cm 

1 cm foil  
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Compliance Monitoring: 

Correlating Compliance and Outcome 

Drug therapy 

Outcome positive Outcome negative 

Wrong drug 

Wrong dosage 

Malcompliance 

4 weeks 

control 

4 weeks 

control 

Compliance positive 

analysis  | status otcm  |  technology  |  roll out 



39 Example: Non-Adherence of Medication Taking in Diabetes-II 

Compliance events recording 

Outcome measurements  

(i.e. blood glucose levels) 

Confidential 



Live (clinical) trials: 2005-2006, the onset ... 
Evidence of Functionality ... 

http://www.linkedin.com/groups?home=&gid=2426910&trk=anet_ug_hm


41 
1st In-Package Therapy Adherence Monitoring:  

DIOVAN160, 2005, Novartis, NL 



Live (clinical) trials: 2007-2010, 2 theses (Jekle, Zeiter) 
Evidence of Functionality ... 

Prof. Dr. Irene Krämer, 

University of Mainz 

Pharmacy Department  

Johannes Gutenberg-University 

Hospital 

Mainz, Germany 

 

Conclusion: 

Effective therapy adherence 

leads to regular, tied INR 

values in chronic patients. 

MEDICCINE enhances the 

status required. 
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Assembly of the Technology  
onto Blisters … 

Smart blister (Phenprogamma study, UniMainz, 2008-2010, Prof.Dr. Irene Krämer et al.) 



Pilot  “Efficiency & Wastage of Returned Medication”, 
Evidence of Functionality  re:  T⁰-Monitoring ... 

Prof. Dr. Toine Egberts, 

Prof.Dr. Marcel Bouvy,  

University of Utrecht, 

Department of Pharmaceutical 

Sciences, Pharmacotherapy, 

Utrecht UMCU, Netherlands 

Dr. Bart van den Bemt, Principal Investigator 

3 NOS_Verspilling_WMV V8.wmv


“TTR” – Time in Therapeutic Range ... 

Prof.Dr. H.-J. Guchelaar, Dr. D.J. Moes 

“Time in Therapeutic Range” 

will be a innovative parameter  

for the Qualification Rate of  

Therapy Adherence, researched  

in concertation with LUMC’s 

Famacology Dept. and LUMC’s 

GMP Medication Packaging  

capabilities. 



Pharmaceutical Care 
Research Group 

Live (clinical) trials: 2008- ongoing ( theses a.o. Walter, Boeni) 
Evidence of Functionality ... 

Polymedication Electronic Monitoring System (POEMS): 

Introducing a new technology as gold standard for therapy 

adherence measurement. 

Prof. Dr. Kurt E. Hersberger, 

Dr. Isabelle Arnet, 

University of Basel 

Department of Pharmaceutical 

Sciences, Pharmaceutical 

Care, Basel, Switzerland 
Prof. Dr. med  

Rudolf Bruppacher  

 

Dr. Markus Lampert  
Markus Messerli 

eidg. dipl. pharm  

Fabienne Boeni  

eidg. dipl. pharm  

       Philipp Walter 

       eidg. dipl. pharm   
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Promising Perspectives … 







50 Capsule dispenser: OMG! 

Single unit capsule dispenser: 

• Cap furnished with standard (blister) OtCM™ electronics, 

• Cap fits standard capsule sizes, i.e. 00, 0E, 0, 1, 2, 3, 4, 



51 Tablet /Capsule/Pill Dispenser: OMG! 

Single unit dose dispenser: 

• Cap furnished with standard (blister) OtCM™ electronics, 

• Cap fits standard US medication bottle with standard neck finish, 
      (GPI/SPI, Glass Packaging Institute/Society of the Plastics Industry)  



                  

 

 

 
                                                                                                                          

 

Rx-Bottle including 

electronics ... 

Patent application PCT 

#14163142.4-1651 awarded 

 

 

Registers the individual pill-tablet-

capsule removal/insertion (unit-

dose), through time and date 

stamp, including all other 

features, i.e. temp sensing, 

movement, serialisation ...  
 

Details available under NDA. 

 

Contactless (NFC) 

communication 



 

Live Demo, Cell Phone via Chromecast ... 



Right in front of us! 

• Most of the time a good solution is right 

in front of our nose … 

• De facto, it is the “science” of 

Serendipity: finding a solution through 

opportune research …    

“One Fine Day in the Good Old Jungle ...” 



Right in front of us! 

“One Fine Day in the Good Old Jungle ...” 





Thank you ..! 


