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12t Clinical Supplies Forum: “Regulatory Update.”

Contains Nonbinding Recommendations

Mobile Medical Applications

Guidance for Industry and Food
and Drug Administration Staff

Document Issued on February 9, 2015,

This document supersedes “Mobile Medical Applications: Guidance for
Food and Drug Administration Staff” issued on September 25, 2013.

This document was updated to be consistent with the guidance document
“Medical Devices Data Systems, Medical Image Storage Devices, and Medical
Image Communications Devices™ issued on February 9, 2015, -~

For questions about this document regarding CORH-regulated devices. contact Bakul Patel at ’
301-796-5528 or by electronic mail at Bakul Patel@ fda hhs gov or contact the Office of the
Center Director a1 301-796-5900

For questions about this doctnent regarding CBER-tegulated devices, contact the Office of
Communication. Outreach and Development (OCOD). by calling 1-800-835-4709 or 240-402-
7800

U.S. Department of Health and Human Services

C C B Food and Drug Administration
DRy ;
Yo, _— .

E R Center for Devices and Radiological Health

Center for Biologics Evaluation and Rescarch
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“Ehfah ... 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”




Homo Sapiens ...?
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Homo Sapiens ...7
Homo non adherent!







Non-Adherence,
(Infidelity \s

is an Issii
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Hippocrates (460-377)
Early Warning of the Non-Adherence Issue

\ N

Non-Adherence Is a problem that predates Hippocrates, who advised
nis fellow physicians to “'keep watch for that fault in patients which
makes them lie about the taking of things prescribed."!



Penicillin:
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- The Gift from the Gods...;_
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HowelEra

“If the PN EH OY@IONEAGIENENCE -
WllR izt would mzlce vou ik Vol fe g
pI”S - It would DE T CecTanp aon iealth than
any medication since penicillin™ ...

“Medicines stealthiest problem”
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None, or less, therapeutical
efficacy of the medication!

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 | Organ rejection
transplantation

Anti Diabetica Blood circulation problems

Researched by Dr.Dr.med. Joerg Dellbruegge



“In Flagrante Delict1 ...”

Noncompliance By Diagnosis | Noncompliance By Drug Type

Alzheimer’s Disease Antiarrythmics
Gastrointestinal Disease o Lipid-LLowering Agents
COPD .d NSAIDs

Diabetes i A Antihypertensives ............. =
Arthritis o Antidepressants
Glaucoma A Anticoagulants

Benign Prostatic Hypertrophy ... | .. Anticonvulsants
OSteoporosis . . .............. oy Antineoplastics
Schizophrenia 5:d Anti-Parkinsonian Drugs
Migraine on Psychostimulants

Epilepsy 5 Nonsedating Antihistamines . .. .. :

Organ Transplants . . . . ........ a= Estrogen Replacement: ... ...... sy

M.Mitzel: ”Defining the Problem of Malcompliance”



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 ...
fii) i W

Of all medication prescribed,
only 60% are actually consumed ...

¥ | N)



../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




Changing old habits could save big on drug
costs

Julie Steenhuysen
CHICAGO

Tue Apr 20, 2010 10:00am
EDT

Related News

Why won't women
prevent breast
cancer?

Tue, Apr 20 2010

(Reuters) - Making simple changes like getting people to take their
medicines exactly as directed or to refill their prescriptions on time
could save employers and their workers as much as $163 billion a
year in healthcare costs, U.S. researchers said on Tuesday.




Project M-Lab
Smart Blisterpack

llkka Siissalo
5.4.2002

' NOVARTIS



ICT Clinics

"Smart BIisterEack"

"Cardboard computer”: battery, small computer, active RFID
— notes the time when a pill has been taken
— can sound areminder voice
can store answers to simple patient diary questions

Normal blister packs
— no packaging change =
no regulatory problem
— upto 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

bliste Packs
PP °NOVARTIS

M-Lab / Smart Blisterpack case |. Siissalo 5.4.2002 17



ICT Clinics

"Smart BIisterEack"

Doctor
— normal prescription
can get a summary of data

o
-
® B
X
25
2 9
3 6
2 — after taking pills, brings
%‘ empty package back to

pharmacy

Pharmacy — gets the next pack

— activates pack
— sets reminder time (if wanted by patient)

— reads data from empty pack Why ?
— datais sent to central database over the _ better compliance = money
internet or via special mobile phone _ petter information in a

clinical study

M-Lab / Smart Blisterpack case |. Siissalo 5.4.2002 18 (' N O VA RT l S



"Smart Blisterpack"
Diovan pilot in Holland

¥ Diovan’

VALSARTAN

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

M-Lab / Smart Blisterpack case |. Siissalo 5.4.2002 19 (‘ J N O VA RT l S
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T 138304

When medication Is taken,
blister circuitry will be
disrupted and an electrical
Impulse IS registered
by the computerchip for
time & date stamp ...
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RFID




Near Field Communications




Anatomy of the Technology Principle ...

Printed circuitry — “conductive lines”
P

Printed
« Antenna

Mini cell
Battery

Microchip:
« Memory -
* RFID interface (NFC)
 Clock calendar (counter)
« Sensor inputs )

CONFRERIE @ CLINIQUE




But i abways say, ane is a campany, (o is a
mwc?gudtfwecio a party




- Battery

- — Chip




— Circuit

\‘\ \\\ \ -
\‘__‘_’_,_\_1___,_—\—
! AN h Y
‘ X ~______ Battery
\"\ X N\ . -
o 'z\ \ .
\ - — Chip
=\ (_,..,wf N
5 ‘\\ \\ :
\ \ : \ N
% \ /
S \

\
Active RFID technology that ‘érlcompasses
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.



Technology Generations: 4thG ...

CONFREREE @ CLINIQUE




Technology Generations: 5t"G todate ...

5thG: 1 cm?2

el i -

....'.,:
welis: B
1 Cm .,,...:m.

foil
CONFRERE @ CLINQUE
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Outcome positive |

\ g Malcompliance l L
Compliance positive — mmmmma \VVrong dosage |
.- -

mmmmmmg  \\/rong drug |

analysis | status occm | technology | roll out



Example: Non-Adherence of Medication Taking in Diabetes|

Outcome measurements
(i.e. blood glucose levels)

1
\

5

1

1
v

Compliance events recording

Blood Glucose in mmolsL
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2007 -05-13
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Live (clinical) trials: 2005-2006, the onset ...

Evidence of Functionality ...

OBJECTIVE THERAPY COMPLIANCE MEASUREMENT WITH AN

ELECTRONIC BLISTER: AFEASIBILITY STUDY

Hein AW van Onzenoort’, Cees Neef', Willem J Verberk’, Peter W de Leeuw”, Paul-Hugo M

'Department of Clinical Pharmacy, Radboud University Nijmegen Medical Centre, Nijmegen,

The Netherlands: *Department of Clinical Pharmacy and Toxicology, University Hospital

Maastncht, Maastncht, The Netherlands; *Microlife Corporation, Taipe1, Tarwan;

*Cardiovascular Research Institute Maastricht (CARTM), Maastricht Umiversity and,
Department of Infernal Medicine, University Hospital Maastncht, Maastncht, The
Netherlands; “Department of Clinical Pharmacy, Orbis Medical Centre, Sittard, The

Netherlands


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

1t In-Package Therapy Adherence Monitoring:
DIOVAN160, 2005, Novartis, NL
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Live (clinical) trials: 2007-2010, 2 theses (Jekle, Zeiter)

Evidence of Functionality ...

Prof. Dr. Irene Kramer,
University of Mainz
Pharmacy Department
Johannes Gutenberg-University
Hospltal C. Jeckle et al.
Mainz, Germany

POSTER PRIZE
FIRST PRIZE € 750,

pwarded u

‘Validation innovative system for compliance measurements’

Furopean Asoociabon of Hospita L

fazsincht. 27.29 | chruary 20

MEDICONE

Conclusion:
Effective therapy adherence

3

along Campliance
g¢e
g2

{ s “ leads to regular, tied INR
_f ‘ values in chronic patients.
MEDICCINE enhances the

s status required.




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




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

» Bartvanden Bemt
apotheek Sint Maartenskliniek

- f
Dr. Bart van den Bemt, Principal Investigator

Prof. Dr. Toine Egberts,

e Prof.Dr. Marcel Bouvy,

iz University of Utrecht,

ey Department of Pharmaceutical
et Sciences, Pharmacotherapy,

&5 Utrecht UMCU, Netherlands

;,oﬂme'&\}
Radboud
Universiteit

Nijmegen
Universitair Medisch Centrum
Utrecht


3 NOS_Verspilling_WMV V8.wmv

“TTR” — Time in Therapeutic Range ...

“Time in Therapeutic Range”
will be a innovative parameter
for the Qualification Rate of sy 8
Therapy Adherence, researched B |
In concertation with LUMC's
Famacology Dept. and LUMC'’s
GMP Medication Packaging

capabilities. L

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

C

LEIDEN UNIVERSITY MEDICAL CENTER




Live (clinical) trials: 2008- ongoing ( theses a.o0. Walter, Boeni)

Evidence of Functionality ...

MEDICONE @,

Polymedication Electronic Monitoring System (POEMS):
Introducing a new technology as gold standard for therapy
adherence measurement.
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eidg. dipl. pharm eidg. dipl. pharm

Pharmaceutical Care
Research Group
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Mediccine™ Smart-foil Production (Lamination)
process in appropriate Plant ...

Aluminum foil, "System-in-Lidding” smart-foil containing printed
pharma grade electronic circuitry, antenna connections, photovoltaic

micro-electronics, thin film (printed) battery

A bl L L L L L L L L S A

Smart-foil lidding material
(alu foil + laminated
printed electronics)

aaa Al b L LA L LAl Ll L ™
4

POTTRCPR NP PRI PNPROOPITIRITNYIYY
2 A L AL 2 2 -y

O

.0.0.000..'1

*
0
4000800000 hnad

Can ier foil (PVC
pharma grade) with
printed electronics

- —fde
224 R0 IRNbanS

200000990000 000







Capsule dispenser. OMG!

Single unit capsule dispenser:
» Cap furnished with standard (blister) OtCM™ electronics,
» Cap fits standard capsule sizes, i.e. 00, OE, O, 1, 2, 3, 4,




Tablet /Capsule/Pill Dispenser: OMG!

8y I

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)







Live Demo, Cell Phone via Chromecast ...




Right In front of us!

—— - - -~

LT 2= o T - -
Most of the time a good solution Is right S e
e e in front of our nose ... g

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 ...”



Hippacrates

A phonecall
a day, keeps the
doctor away.

Plus or minus 2300 years past, Hippocrates, the
Godfather of Medicine, gave aarly wamings of medication
non-adherence to his students and peers: Rx-Infidalty*.

Non-adheranca Is a problem that disrups the healthcare
system In many ways. if medication
Is not taken as prescribed,
odds are that full benafit
of a treatment ks
not darived.

As of now a naw tachnology has anived that
dramatically Increases the adheranca ratas for patients.
Tha nama Is MEDICCINE™, smart medication packaging,
to objectively maasure therapy adherancs, using the
most recant RFDYNFC microchip technology (NXP
Semiconductors) and takan up by pharma companles
for mass volume commerdal medication packaging.

A commarclally avallable medication bilster of any
Rx-drug Is furmished with a microchip label that providas
the Intelligenca to Identfy when a tablet, pll or capsuks
Is taken. This *time & date stamp" ks stored and can be
*scanned” with the MEDICCINAPP™ that runs on any
Smartphone, whilst It Is sant to MEDICCINET™, tha
expert databasa on moblle Intermet.

At last, 2300 years after Hippocratas, patlents and thalr
doctors hava a practical solutlon to aveld therapy non-
adherenca. Moraover, health risks can be preventad and
medicines work more efficaciously. And, not In the least,
colossa haalthcare costs ara saved|

Cn Regman of Acute Desasses, by Hppocrates of Cos

Finally, there is a remedy against infidelity

De Run 4312-C 5503 LN Veldhoven [Elndhoven) Tha Netherlands
Phone: +31 (0M0 3524764 Call Jos Gebosars: +31 (0)6 53266347 Call Wilem Kort: +31 {0)6 43014695
www.confrarie-clinique.com

Finally a
prescription that
cures infidelity.

Plus or mirus 2300 years past, Hippocrates, the
Godfather of Medicine, gave aarly wamings of medication
non-adherencs to his students and peers: Rx-Infidalty*.

Non-adherenca Is a problem that dlsrups the healthcare
systam In many ways. if medication
Is not taken as prescribed,
odds are that full benefit
of a treatment s
not derived.

As of now a new tachnology has amived that
dramatically Increases the adherenca ratas for patients.
Tha nama Is MEDICCINE™, smart madication packaging,
to objectively maasure therapy adherenca, using the
most recant RFID/NFC microchip technology (NXP
Semiconductors) and takan up by pharma companles
for mass volume commerclal medication packaging.

A commearclally avallable medication bllster of any
Rx-crug Is furnished with a microchip label that providas
the Intelligencs to Identify when a tablet, pll or capsuls
Is taken. This *time & date stamp" ks stored and can be
*scanned” with the MEDICCINAPP™ that runs on arvy
Smartphone, whilst It Is sent to MEDICCINET™, tha
expert databasa on moblle Intarmet.

At last, 2300 years after Hippocratas, patlents and thelr
doctors have a practical solutlon to aveld therapy non-
adherenca. Moreover, health risks can be preventad and
medicines work more efficaciously. And, not In the least,
colossa haalthcare costs are saved|

Cn Regmen of Acute Desaases, by Hppocrates o Cos

A phonecall a day, keeps the doctor away.

Do Run 4312-C 5803 LN Veldhoven (Eindhovan) The Netherands
Phone: +21 (0M40 3524764 Call Jos Geboars: +31 (0)6 53265347 Call Wilem Kort: +31 (06 43014695
www.confrarke-clinlque.com




Thank you ..!

The Achilles Heel of Healthcare ...
Overcome!

CONFRERIE @ CLINIQUE



