THERMOGRAPHY BASED SYSTEM AND METHOD FOR DETECTI NG

COUTERFEI T DRUGS Field of the Invention The present
wonv®idos relates in general to the field of PCT/IL2008/001088

counterfeit detection systens. In particular, the

present invention relates tq a system and nethod for

detecting counterfeit of pharnmaceutical products. Mre

particularly, the present invention relates to

t her nography based system and net hod for detecting
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theepbasmiaickytical industry fall prey to counterfeiters who manufacture

substandard or fake imitation products, and sell them for a fraction of
their real market price. Worldwide, the percentage of drugs that are
counterfeit has become high enough to seriously impact the revenue of
major pharmaceutical companies. Even more serious is the potential

health risks involved for the consumer of counterfeit drugs.

Besides the infringement of intellectual property rights as well as the
breaking of other governmental laws, the Federal Drug Administration
(FDA) does not yet have an all encompassing solution to the

pharmaceutical industry's counterfeit problem.

There have been several attempts by the prior art to overcome the
problem of counterfeit drugs, however, each of the prior art solutions has
drawbacks associated with it. Some prior art technologies utilize RFID

and bar coding to read the package labels to determine the authenticity of
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biomolecule and to fingerprint, both qualitatively and quantitatively, the
biomolecule at different stages of a biomanufacturing process. US
6,395,538, which as said relates to a spectroscopy based system, is alsp not
concerned with counterfeit drugs on the commercial level, and therefore
the system is not concerned with overcoming difficulties such as

determining the authenticity of a plurality of pharmaceutical products

contained within a sealed package.

US 6,853,447 pertains to the screening and identification of materials
such as pharmaceutical or food products being packaged in an automated
machine. The invention utilizes an array of imaging spectrometers. The
system of US 6,853,447 performs spectroscopy in the near IR and short IR
spectra. In contrast to thermography which detects the level of the IR



- 3 - emssion froman object and the distribution of
the IR em ssion fromthe object, spectroscopy checks
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the spectral distribution of the reflection in the

frequency domain. The determ nation of the spectra of

US 6, 853,447 allows only i'r?s'pecti on of the external

surface of a product, and cannot relate to the body of
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surface of a product, therefore, each drug nust be
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pharmaceuticals in a retail setting. A chemical analysis and validation
system preferably utilizes visual (Vis) and near infrared (NIR)
spectroscopy to analyze and identify the contents of the filled prescription
vial by measuring the chemical signature of the items. Other variations
can also be used, for example, various forms of optical spectroscopy, UV-
Vis, UV-Vis-NIR, infrared or Raman spectroscopy. The system of Us
6,771,369, similar to that of US 6,853,447, produced by the same company,
performs detection only in the near and shortwave IR spectra. As
described above, operation in these spectra only allow detection of the
external surface of a product, therefore, each drug must be inspected
individually, outside of the container. On a commercial scale, such a
limitation is a severe hindrance to the efficiency of counterfeit checking.

Moreover, it is problematic to check a pharmaceutical product in the liquid

state. Additionally, as described herein above, many capsules are coated



limtation is a severe hindrance to the efficiency of
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correspondi ng signatures to determ ne the authenticity
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capabilities since it is limited to surface (e.g. drug coating, outer
packaging, etc.) reflection. In spectroscopy, the molecular structure of a
pharmaceutical product is measured in the frequency domain, and the
distinctive curvature is amnalyzed with corresponding ‘signatures to

determine the authenticity of the drug.

Thermography is a type of infrared imaging in which radiation emitted
from objecfs is detected based on the temperature at different locations
across the body, and images are produced of that radiation. In passive
thermography an image of the emitted radiation is acquired of an object at
a steady state temperature. In active thermography, a thermal pulse is
applied to the object to change its temperature, and multiple images are
acquired during the entire temperature cycle from the moment that the

temperature heat pulse is applied until the sample pharmaceutical
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thermal pulse is applied to the object to change its
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the entire tenperature cycle fromthe nonent that the

tenperature heat pulse is ggplied until the sanple

phar maceut i cal product reaches the anbi ent tenperature,
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nmeasures the distribution of the em ssion from an.

profiiiecteachesi the aopeient éemparatura, angd oved ApRpetTIgRnedrfime
(MNR between 3-5.4 mcroneters), and the
Pelfk%lg- wavel ength IR (LWR between 8-14 m croneters).
This is in contrast to spectroscopy which relates to
the spectral distribution of the reflection fromthe_|.
TiRGhesiraphsthyasureshtheNiRtfibation! ¢f) then gméswien (fpigr an object,

Wave |R). It has been found by, the inye e
angs ét ierakasneglyaphythe | Wiaﬁélﬁé‘éﬁom o@i@f]&{hﬁ%g‘%ﬁ%& 3-5.4
obj ec l.e, . b 1 r dimwigonbaivi@n 8-14
m&ﬂjﬂmteﬁiéersz’xt %Pﬁal h?ur%%%%%%ﬁ%bﬁggt UD%I l e ther r]rnal
mpﬁéﬁfét%.t qHs iBafd icoHblst Yol Bpédteodcopy dwhich relates to the
t her nography, are well exploited in areas suc

as
spectial atiytrslection tof thesteflastionofrogedhe R fythe NIR
d di i i h .
(rag By vt POTTLCERa: VA dic 5f FRp F25R SRS by IRE inventors
MR CUL B Yndtinb b gHARIBASUbEp&tidMduss ko bhe iobject, Le.
erefore an object "of the present invention_to

whIlOVéyaa drehd atiranth dipgt emtboneriendr thenextprgd surface of the

authenticity of a pharmaceutical product that overcone
ohjaet. dr anbacks associated with the prior art. It is

anot her object of the present invention to provi.de
nmet hod and system for determ ning the authenticity of
VehiRh BRemeEUbhsa speipshistpdtiomanty iof thebeibgf dbhymography,
i.e., by means of an IR imagi ng system which operates
aten whi bepRited LW Rrepecsiein 39 ATy LaPEi G gy Stems, non

dgsbtjrlelggivg fteétri]r?g,p:gr? enqted{cgy %%a'g%@ ,ts%c%r Qyétgﬁlsnﬁﬁb‘é) Ge?B8 been
suggested for detecting counterfeit of products, particularly in the

pharmaceutical industry.

It is therefore an object of the present invention to provide method and
system for determining the authenticity of a pharmaceutical product that

overcome the drawbacks associated with the prior art.

It is another object of the present invention to provide method and system
for determining the authenticity of a pharmaceutical product by means of
thermography, i.e., by means of an IR imaging system which operates in
the MWIR or LWIR spectrun;x.
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phar maceuti cal product by neans of passive or active
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present invention to provide nethod and systemthat

can i nspect deep into a pharmaceutical product and

determine counterfeit. It S still another object of

the present invention to provide nethod and system

that can inspect and determ ne counterfeit of _a
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It ReErmosAaRiRer | djsnstethd Presiaiteinvienitiog to provide method and
system that can inspect and defermine counterfeit of plurality of
pharmaceutical products that are packaged together, without need for

opening the package.

It is still another object of the present invention to provide method and
system that can inspect and determine counterfeit of pharmaceutical

products from the outside of a multi-layer package.

It is still another object of the present invention to provide method and
system that can inspect and determine counterfeit of a liquid

pharmaceutical product from the outside of its container.

Tt is still another object of the present invention to provide method and
system that enable a manufacturer of pharmaceutical product to design a
hard to counterfeit unique signature for the product, and which can be

easily verified.



the authenticity of a pharmaceutical product, the

system conprises: (a) a thernography IR apparatus for:
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authenticity signature of an authentic pharnmaceuti cal

product, said authenticity signature conprises at

| east one thernography i mage of said authentic

product, each of said i mages describes the

di stribution over said product of the IR radiation in

an MVR or LWR spectrumas a function of tenperature
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thermography image of said tested product, each of said images describes
the distribution over said test product of the IR radiation in an MWIR or
LWIR spectrum as a function of temperature and emissivity; and (b) a
comparison unit for comparing between said authenticity signature and

said test signature.

Preferably, said predetermined controlled conditions comprise definition of
a temperature variation signal, which in turn comprises a rate of
temperature variation that is applied on the product, and a duration of

time in which said temperature variation takes place.



images in turn reflects a mathemati cal operation which

is perfornmed on corresponding single or plurality of
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foll owi ng said tenperature variation signal.

Preferably, said predeter m'§1ed control Il ed conditions

further conprise definition of a type of heat source

for effecting said tenperature variation. Preferably,

said predeterm ned controlled conditions further ..
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variation. Preferably, said predet ned.
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definition of a type of heat source for effecting said temperature variation.

Preferably, said predetermined controlled conditions further comprise

definition a profile of said temperature variation.

Preferably, said predetermined controlled conditions further comprise

definition a distance from the heat or cooling source.

Preferably, said predetermined controlled conditions further comprise

definition of signature images capturing in the LWIR, MWIR, or both.
Preferably, said predetermined controlled conditions further comprise
definition of one or more filters, each filter limits the image capturing to

spectrum range.

In one embodiment, said pharmaceutical product is a solid medicine.
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contai ned within a paper carton package, and wherein
sai d conditions include acguiring of the images from
out side of said paper carton package. In still another
enbodi ment, the |iquid pharnaceutical product is
contained within a container, and wherein said

condi tions include acquiring of inmages from outside of
sai d contai ner package. Preferabl
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system further conprises a signal generator, for
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are packaged within an aluminum or plastic package.

In another embodiment, said solid pharmaceutical product are pills that
are packaged within one or more aluminum or plastic packages, that are
in turn contained within a paper carton package, and wherein said
conditions include acquiring of the images from outside of said paper

carton package.

In still another embodiment, the liquid pharmaceutical product is
contained within a container, and wherein said conditions include

acquiring of images from outside of said container package.

Preferably, the memory comprises a remote or local database, wherein the
database contains plurality of authenticity signatures for one or more

pharmaceutical products.
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an#iw%x% i He antesbesiastdceidddaponvindingnsinsdadty above a
conditions conprise use of one or nore IR pol ari zers.
predefine@thedhokht of the invention, the authentic

phar maceutical product is intentionally engineered to
i ntroduce a distinguished aut hentic signature when

operatl ng i IS LILOR MirhPribdie oS ¥sdsay ofort Bisplaying one
Pﬁeﬁ%@%ﬁxog}}e P:Rglglr)#re o%‘?a?rent %f‘l the i nvrgﬁ%r'i on, said .
b NaRY diher of atuliBeatit ke ¢carresponding test 1mages, for enabling

visual comparison by an operator.

Preferably, the system further comprises a signal generator, for producing

said temperature variation signal.

According to various embodiments of the invention, said temperature
variation is performed by means of one or more of:

an oven;

a microwave;

an IR lamp;

a laser beam.

Cooled by gas expansion

Thermal electric cooler

Ultrasonic waves.

According to various embodiments of the invention said temperature
variation is performed in a form of one or more of:

a delta function;

a step function;



product includes one or nore coating or edible

materials. In an enbodi nent of the invention, said
wedidlwayat eri al s are air bubbles that are addedTar2008/001088

specific pattern to the product. In still another

embodi nent, the authenticity,verification is expanded

to also include verification of neeting storage

condi tions of thepharmaceutical product during its

life, wherein the product is coated by an edible thin
afrettangmlahfuoteaioges its emmisivity and norphol ogy when

expo eghto destruciive storage conditions, and by this
acsﬁg'né’é’ AP IPRARht henticity signature. In still an
agﬂ@ LB ctRfn.t he invention, the pharnmaceutica

roduct 1s contained within a package, which in turn

conprises internal heating el enent, and wherein said
t enper a

) iation.si | is. i ded t i
RS L . 3B S
1L t . | hel N t :
ohRahbht (53 T PIRRMEED Sl AR Sk oy Wi I

rafipat ahdsgy B ithé MDAE®R Apl i[OWIRS raresf(kgwptial cotpenents for
dramﬁngs: - Fig. 1 illustrates a bl ock dia%ram
fapvisireathe areidjaseownghe Aecal oplesremireyornd, flpy gt controller for

enbaodi nent. of the system of e I pvention, -
oppging fid, foed st e 5 Pl ling B EbRR agu of
s8Rt 8659 oW BldizRhikR rbfutichsingbodi ment of the

present invention; - Fig. 3 shows an inmage of five

phar maceutical tablets, four authentic and one

Tiiogs S boREmE of BkF HVRELTb P AEE RUG NP S R res also
r%: €e 13 RhGESs Chat" fél’le]cg 2§ﬁré;<gta§i'foglle§ioﬂ3’t RRRAEALUR] YProduct

e invenfron at t=| seco ow ng the application
iRbnt e e’ dhiheptainges of 5.4-8um and 14-20um.

In an embodiment of the invention, said conditions comprise use of one or

more IR polarizers.

In an embodiment of the invention, the authentic pharmaceutical product
is intentionally engineered to introduce a distinguished authentic

signature when operating in conjunction with the system of the invention.

In an embodiment of the invention, said engineering of the authentic

product includes one or more coating or edible materials.

In an embodiment of the invention, said edible materials are air bubbles

that are added at specific pattern to the product.

In still another embodiment, the authenticity verification is expanded to

also include verification of meeting storage conditions of the



- Fig. 5 shows a two dinensional thernography image of
the tablets of Fig. 3 as obtained by the apparatus of
wohesimewsti on at t=10 seconds, follow ng the PCT/IL2008/001088
application of the cooling pulse; - Fig. 6 shows a two
di mensi onal thernography i mage of the tablets of Fig.
3 as obtained by the apparatus of the invention at
t=15T/1L2008/ 001088 - 13 - seconds, follow ng the
application of the cooling pulse; - Fig. 7a shows an
pHﬁg?p@tl%g?icgu pmg@t@tgglgﬁqs difaj whebginviiegirodhet isncasted b an
/ sted; - Fig. shows a conparison .as obtained
ediblet thimgPm avhishochepges 258 FEERERIY, Ao Hfb‘iry&“ﬂogy when
al um num,packages of _aut 4. and . coyntay:f el kald180 i
. t
ex&o[s?i; o d %&IC_ e SsiB]%la agoggiﬁ%%??’s %rﬁﬁagyoﬁ?g ﬁ%&l@g? a%lﬁcé its
am%&\%ﬁiﬂirssigﬁaﬁir@: 7a, between two enpty paper carton
packageS of authentic and counterfeit Calis pills

{espec: Lvel_y; - gi g. 7d shows a conparison between the

wo_aut henti ¢. and c terfeit. Galis pi :

B0l AEQSBPORUeDS putes Eararie® e pRbifgeiel product is

C(%%%Mdt %&Qlﬂil aoﬁéé!&th%q WHidhhen ARRA" b Mpriseetieemdlhkeating
WO “au hentic a counterfeit Calis pills of Fig. 7d; .

elengerg, aifl wl?mm saicotpapérabnrdesvietionthignakis rravideditocsaid
and counterfeit alum npum packages which include

elessgrddn ardey t%@ffﬁ%’frﬁalg e RHHEFRL O a1 i s pills,

as obtained by a CCD (VIS) canera; - Fig. 79 shows a
conpari son as obtained by the apparatus, between the

T WA IeH 8Bt ietn Agmeauof ehé enderaionyitharthpankgeshmapparatus
Include the Cialis pills of Fig. 7f;
is a 1 pixel measurement apparatus.

Brief Description of the Figures

In the drawings:

— Fig. 1 illustrates a block diagram schematically showing the
components of a first embodiment of the system of the present
invention;

— Fig. 2 illustrates a schematic diagram of the cooled detector utilized
in the first embodiment of the present invention;

— Tig. 3 shows an image of five pharmaceutical tablets, four authentic
and one counterfeit, as acquired by a standard CCD camera;

— Fig. 4 shows a two dimensional thermography image of the tablets
of Fig. 3 as obtained by the apparatus of the invention at t=1
second, following the application of the cooling pulse;

— TFig. 5 shows a two dimensional thermography image of the tablets
of Fig. 3 as obtained by the apparatus of the invention at t=10
seconds, following the application of the cooling pulse;

~ Tig. 6 shows a two dimensional thermography image of the tablets

of Fig. 3 as obtained by the apparatus of the invention at t=15



- Fig. 7h shows a conpari son between two authentic and
counterfeit paper cartons which include al um num
woaoloage®s whi ch in turn each includes respecti PergL2008/001088
authentic and counterfeit Calis pills, as obtained by
a CCD (MIS) canera; - Fig._7i shows a conparison as
obt ai ned by the apparatus‘é?'the i nventi on between the
two aut hentic and counterfeit paper carton packages of
Fig. 7f, which includes each an al um num package which
| N L dsNediIeda s aRe ipalidaeinii of thadoohngpelsesi t C al i s
pills respectiver;Fi . 8a shows a conpari%on as_1:-h the
obt aligedabshavie a@nénsg eeOdash ATAEATEP B ARRIEATEH Pt WHe
authenti¢c and two counterfeit Cialis pills
resﬁ@@ﬁﬁ#@FV@sﬁPﬂﬁ b shows the two authentic inmages

and 4. A L FBGS 5.sWbthiteddpthe apphtatusfol Hig. 7a,
oa. HECTpRHE ﬁ{fﬁ%écco B ora, s B B shows

a CQEpREebSOnwas elipdy nedubyinam uPecEREeE ap aaithentic and
between two fully p?cked (paper carton and al um num

aut rrennierfelt 41pES pillsis and two fully packed

counterfeit C alj L] § i ith&Eagpafatshd\VBig. 7a,
an i g&c 8%‘0‘5{&%2%"%??%{1%%% aggogﬁtﬁ {erﬁdgii)%’tfi | ?gd li qui d ¢

Opt gl FifaeROMKAI @Sty asret icaeton, peckelgeai nbda® eqticcpnd
(W canera; Fig. 9b shows the sane containers of

Fi g.codmtexfeibeinlivalills ragpesd@®lBy a cool ed 1 nSb

apparatus _of_ the invention; ' cripti . d
ho ke 24 shORRL B R PR sty egtl e Chu hithdditi an

COMPL £1ito S0l 4t Milla, hH6hRIALE bym EEICVES etk miah
countertert drugs.” The present invention provides %
navel;dretdheisbvend myspansdors dbtamadnpy ghe peparatus, between

RN i T

— Fig. 7f shows a comparison between the two authentic and
counterfeit aluminum packages which include respectively
authentic and counterfeit Cialis pills, as obtained by a CCD (VIS)
camera,

— Pig. Tg shows a comparison as obtained by the apparatus, between
the two authentic and counterfeit aluminum packages which
include the Cialis pills of Fig. 7f;

— TFig. 7Th shows a comparison between two authentic and counterfeit
paper cartons which include aluminum packages which in turn each
includes respectively authentic and counterfeit Cialis pills, as
obtained by a CCD (VIS) camera;

— TFig. 7i shows a comparison as obtained by the apparatus of the
invention between the two authentic and counterfeit paper carton
packages of Fig. 7f, which includes each an aluminum package

which in turn includes each authentic and counterfeit Cialis pills

respectively;



counterfeit even wi thout renoving the product fromits
cover, package, or container. The term

woOph@roreogut i cal product” as used herein refer BCTALANY/ 001088
formof drug, for exanple, a tablet, capsule or
solution, and is used her eilg I nterchangeably with the
term "drug". According an ‘€nbodi nent of the present
i nvention, a thernography signature of a sanple of
each of a plurality of authentic pharmaceutical _drug
prodtigt Saishows 4 icahiparisonl #cbbthiand lst theynreplgd apparatus
database. Said initiallycollected signature .wl l~: .
r ef dretwgeno ther éPRafaEfeRtSo a%det fgo s ﬁﬁ?ﬂéeﬁfei\%: Cilts pills
signature’ qf. the drug. The thernography signature is

tﬁ@?%"g}‘éegﬁy (i.e., inthe LWR or MNR range) two

dimemsi @Ralhow eeotws beathenide phagus indwwa houmsterfeit images

colleCcted at a controlled, specjfic condifi f the |

pr ochfcthe Gliadis palls pé Fig. 188, esripteingd m’@@ &359 camera.,
exanpl e, the 2D response of t r Nodd dBit
o Sire e P {oR GOy & giar i Py L sEkaRl el M tus
spechilfoeh GH6 RN Rifdket @Tp@wc@&tdm @nidnihimirwn) afithentic
the signal, etc. The formof said heating or _cooling.

si gn@lalisspiplsedat twe dullp packed coanterfgiv Sia %pﬂb_sxlgzﬁﬁp }Vely;
it may be a_square pul se, ,a w t.oot h, si gnal . .et TIPS
Fur t Kig. i GhosRcARdMARer 0h@Ehantf At CORRE+felk &@%%de liquid
may phe. Limjt S AT vl epigihindd tihy ng t €D  (VIS)
LW RBBFa]ﬁS%‘ Rgo(&%%g%%? ??éﬂr?facgﬁﬁlﬁ pol ar | 7at | ow etc. In

any gaserait has been found by the inventors that such

a response is very unique to the_conposition.a

d
st uBigirsh gowhtheipame spatrigers gh 13@%’&959‘3%1[%1& gs seen by
imtate. ntione t .LWR ranges are
conv@ﬁppl?ﬁ;qr{@’ ?%Qaerﬁg%%ofgnél\qr?[\{%ﬁg{bg}’t to the ranges
between 3-5.4 mcrometers and between 8-14 mcroneters
respectively. Said definitions are originated fromthe
fact that the atnosphere generally absorbs IR between
said ranges (i.e., petween. 5.4 {o, 8, m ror{Fters).
Detasled Dascxiptignof the Preferred K Ments

There are currently no complete solutions to the problems associated with

counterfeit drugs. The present invention provides a novel method and
system for determining the authenticity of a pharmaceutical product,
using a thermography based system. The system can determine
counterfeit even without removing the product from its cover, package, or

container.

The term, "pharmaceutical product" as used herein refers to any form of
drug, for example, a tablet, capsule or solution, and is used herein

interchangeably with the term, "drug".

According an embodiment of the present invention, a thermography
signature of a sample of each of a plurality of authentic pharmaceutical

drug products is initially collected and stored in a database. Said initially



also said latter rage of 5.4 to 8 mcroneters, and

even the range of VLWR of 14-20 mcroneters and there
wanrenardieus detectors that are sensitive al SOPCIIERDEI001088

| atter ranges. Therefore, the use of MWR and LWR

t hroughout this applicationighould not be viewed as

limting its scope not to include the range of 5.4 to

8 mcroneters and/or 14-20 microneter. According to

Lo L
] . p : ! ..
SRR .6&{ t]h? &ﬁgp%t% tl{}\%g?(%r%pwt I&gﬂ%{t}g ez !}# Qa{}lfgr%lqgraphy

or verl catiton-as to IC orno

(e is iRl BIR drs MWUR es68dt twb! JinhdndibRalSa@yv of the drug
condition as was used upon collection of said

paedussnwvhechsisgerdlegtesl ataconizatledespediBc somdizton: of thegyproduct.

di spl ayed. as one. or_a_seri.es of visyal j es of t.h )
Siehe: HernGirtEogmty i 4 bl e 20 ogmss o dhs drue
pPodutt 8okl FERPEHH MYaSRFPlR 6Uo‘¥£hg) %%gﬂ&ﬁcﬂﬂebﬁ% REES dFter a

below. Since it is assumed that a counterfeit drug
spenfic psedetardiihéd tiame aftel eébeliartiatdopofihe signghnetc. The form

onefinmes, structure) than_that of .an _aythentic drug,
of Al IReRTBIZ P ROLHE EH] ig, predgéingds Dbt TS BRTY [t for

. . . h e drUd, A
okipfip e HEIAIRY PUeLE Y DA ot 9§ Furthormore,
ahvestwils o cldimrptaketiie iraypmidcomaavise flipuitddt tiata tshecific

use_of a thernography systemfor detection of o
weyetanathevithyp cﬁg\yLR] or MWAR rRaages, Ly Ragpaes palarization,

articularly, but,not.limiatjvel aft t he .

BF S ety e Eetith b 5bY dnbenie Ehaghaich a response is
vERELBIQA t&khe BmpoBRiGR A0S trRERIEIOf Rt @rd%eb%ddﬂt! bnd is

be briefly referred to as a "heating signal™), has
vepnbadktabhegadelvant ages over prior art detection

systens of counterfeit drugs, which utilize

spectroscopi ¢ devices and nethods. For instance, as

. | 1h 2BV

A7apEauDACE AR ER Bld I b P SHVER LRy poforred to
it NhB) agpes tthe nrangeisChetareenbdskd oricrosfidtees iotb between 8-14
the product, and therefore enable inspection of onl
niggorestess esPetivare Seid tdpdinitiggs are originated from the fact

that the atmosphere generally absorbs IR between said ranges (i.e.,

between 5.4 to 8 micrometers). However, the present invention may utilize
also said latter rage of 5.4 to 8 micrometers, and even the range of VLWIR
of 14-20 micrometers and there are various detectors that are sensitive
also in said latter ranges. Therefore, the use of MWIR and LWIR
throughout this application should not be viewed as limiting its scope not

to include the range of 5.4 to 8 micrometers and/or 14-20 micrometer.

According to the present invention, the signature of any given drug
product in the market, whose authenticity is suspected, is compared to

said authentic signature, for verification as to whether it is authentic or



Sai d spectroscopic based prior art systens generally
have difficulties in passing through the drug
woanmvaiyws, coverage, or package (hereinafter, pariiL®as/ah1088
terms will be referred to as "packages"), and in any
case it requires opening of_ the package. On the other
hand, the thernography MAR®T LWR detection system
of the present invention allows detection of the
i nternal nol ecul ar changes of the drug, which bypasses
ndth THeORnh i@y By matle tdseepaskpge thbatnmmgoribtipn ésemas used
on the surface of a capsule (or on any other form of
updre collengion ofsadd rathoplie signafEareay R and LW R det ecti on
system of the invention passes through the package of
the drug andt herefore does not require opening of it.

FJ}E 'eﬁaﬁitﬂlg,v‘ﬁmt benaperahtly Bé difilas¥éiemdid odet semignef visual
the authenticity of the drug even when it is contained .
imbgds of de énig, remdcomatydbe @nantifiedviesn aialhe formepraRgyipen with
crate or carton, jn singl e, praceduie, .t hereb . s
as?@ﬁ?ﬁ‘&%?ﬁysarﬁﬁl% NE: tf?%e déaﬁfslflg’legngﬁf%*l Eﬁlz’“y Since it 1is
d i roc pe [ AhisexCa ediffdrent molecular

ShTEL oRHah, A FPIRAT] SFART RO TR Citent =
corapBéifion (ahidsonbetivestsaiunture)tthanptleded s authiettordiugy the

the authenticity of a drug in the liquid state is ch
VOB gr BOYVIE aFmieHan, ¢ igaasa FoRefaen 5 WHnp (be oty slénature) of

erformed ytilizi. he e 0 i tem of
t %@uﬁ??@g‘?‘: gﬁg lsr‘?wlgé Eé%t %ﬁﬁa%#e(?f%gé}%tﬁs{% gg‘élts%/ nal | ows
the detected signature to be displayed in a formof an

i mage, in which the variation in _tenperature and
Thed imterdorsriof sihen pacserd| saengicghdwaye frungd shrbvidiequse of a

greater ability tgo distingui bet.ween drugs.on
thernegranay| & Stéﬁngforld%q%g@ni (ﬁh%qlgttﬁrﬁi‘ta%%(ﬁfcftg rl%att g MWIR
agﬁnEWR %B%&?{i,‘éﬁ&rtﬁ’éu@rl b3t SR RN 19! afde the providing
er nogr aphy system 100 of the present invention,
iSysiterrhadffngormobling sigidathesamader 1 id thersakeaef brgvitgrboth

o (7 AbG T FelErod herihg TooLEngenPl 3 PRe nsiderable

%Lfiﬁ%é)ens énrr]ert Bﬁowrlt? (i)ertebt\{gﬁ &3S 'ofsé’&ﬁﬁgifégodrugs, which
utilize spectroscopic devices and methods. For instance, as noted herein
above, prior art technologies use detection systems in the near-wavelength
infrared (NIR) spectrum, which are based on reflections from the product,
and therefore enable inspection of only the external surface of the drug.
Said spectroscopic based prior art systems generally have difficulties in
passing through the drug container, coverage, or package (hereinafter, all
said terms will be referred to as "packages"), and in any case it requires
opening of the package. On the other hand, the thermography MWIR or
LWIR detection system of the present invention allows detection of the
internal molecular changes of the drug, which bypasses the coating layer
of the package that may be present on the surface of a capsule (or on any
other form of the drug). In other words, the MWIR and LWIR detection
system of the invention passes through the package of the drug and



conpri ses a thernography apparatus 120 for detecting

the emtted radiation from pharmaceutical product 102.
weaw/odedgcti on may be continuous, or it nmay bectarga1088

out sone predefined period fromthe nonent that the

tenperature heat pul se has P,;en applied. Said

det ecti on conditi ons should” conform as nuch as

possi bl e the conditions in which the authentic

signatures that are saved in data base 130 have been
theabfozetdmbs Hoteremygraphynappaf at.uEhiellewaphiesererghe of the

SHHEmeHL Il R Dog GEGTopiRe OE TG gou o7 eh SUiKiIg cpffained
W{tﬁhair}% ieﬁgl?% %:érr%c:ﬂngﬂeom& @H@hi‘n\/\éﬁ dANGEeSratdg carton, in a

conver Into an 1 mage. Such arrays are well
si!(&@lé/\ﬁpﬁotﬂe;]dm, i’:‘ﬂHereW dignificasnely, imprexangpltie ¢fficieinglit of the
vision thermal systens. Optical arcan nt 124 .
détoctionsprisess aui tha cAmaRewsiahacalio i gﬁgﬂgﬁoaniay allpwine the
22. Said gptical  arrangenent. | ncl e
oharsecsirelt bt d FpoR MG Mgt eh ESRHERRREP oY pRBERs for
d9OR8ERALEShd hRREhAYItF2FE aTheuEOR! £0d [1efuidl state dsemueh more
an an l og signal fromthe detector array 122 which .
priesioal bisan hehathaffoodpdaphty ®nbeecednre rpanfenmed prighging the
102. Control |l er 126 al %ﬁ convertts the signal fromthe
S@@W@Bmab%ﬁe waehiogfibe BLMTAiton 2D present product
i mge 140. The 2D i mage 140 of the radi ant em ssion
fromthe pharmaceutical product 102 is_displayed on
mlk.}sggeia}oﬂm |t$1eﬂ;§iagraqsd1ys ay stend atl lvess 6hd 3ptettedesignature to be
plurality of authentic signatufe f many authentic
dinmlayes GuLo ferm S| & SHgESd 19 AR RS VEATREE OF dpTpepature
shown,.a mages._ 1.n_o [ of i,N j 14
Bt S s eI SHIIE TR e gt Bbility to

4O caEh HeeredRArhigooh daviabadecadld0, as previously
coll'ected froman authentic drug, and displays the

sanme side by side with present inmage 140, for visual

Figs & R0 URGE | SYETemof e TAREd) Sh Bfglddf a fixs

AP AE JTHP T SID ERSssodin
System 100 comprises a heat source 110 for heating (or cooling) a sample
pharmaceutical product 102 to a modified temperature, thereby to change
its TR emission in the MWIR or LWIR ranges. System 100 further
comprises a thermography apparatus 120 for detecting the emitted
radiation from pharmaceutical product 102. Said detection may be
continuous, or it may be carried out some predefined period from the
moment that the temperature heat pulse has been applied. Said detection
conditions should conform as much as possible the conditions in which the
authentic signatures that are saved in data base 130 have been collected.
Thermography apparatus 120 comprises one or more IR array detectors
122 (commonly referred to in the art also as "focal plane arrays") for

sensing IR radiant energy in the MWIR and LWIR ranges, and converting

them into an image. Such arrays are well known in the art, and are used,



noted above, it has been found that there is a very

clear visual distinction between the inmage 140 of an
wauavdyanedss drug, and of a counterfeit drug in ACI/IL2008/001088

common drugs that have been tested by the inventors.

It shoul d be nentioned agali that the present

signature is obtained in a sane controlled condition

as of the authentic signature. In any case, the

aut hentic signatures within data base 130, and the
fog@?@inhplenininighbixdhionh@wrm%l syAtbast Qptiednapangggeny 124

efined to reflect a enpphasi ze such disti I Q: .
s 1o endiytd i e BEP RGPS AL B gy Shig optice]

e el ' el [ filidst f
R i
C86£088r 1B3% opbeateonthar anary AB). AhenGoatmitesnalspcrdcpives an

by image processing unit 128. |mage ocessj ng, uni.
an@®gdetignal neem hehe ofetackey oATRTGt BE2 bt bngqeﬁnﬁ’es the

resent si t.ur. d.th [ '
iR SR ap B SR sitn a by Srie BEURY 62! | Combialat LI also

JRRLAL thS sRRQY Trdm Rhedefhpad 4 Aigedichigh fablwiom@Dt hiesent
eval uation,” 1 mage processing unit 128 establishes

pgoj?;dt uflage 1¢@altien2Dadsnage WHBtdicihe; rrdigafmraissn ?l'é?ﬁ the
ent i r co A, .. [ L OF : .
oo Sy SR SIS ERLe 30, PSR E MO8, T8 i

d'la"lfat ase ﬁﬂét&%ﬁgﬂufﬁqy Bt aRen i@ B nd thra® @ hehny authentic
alternative, t testeéd (suspected) drug product may
dbes eroRactedShal atoreflesignabies wgnpgomredlywbd shows ahowages-
to be aut hentic instead of a pre stored si nagcur%

Tni o rermbedizant Bhsde PRSI BHer | A6, CxiFica, 129 the

TERRS SrSAE, P, 5 T i kg, oo, Bty
Ol @R Y%l ARgeeiOdess] ned digdnys bhe sihe sdediaside with
130 may be |l ocated at various |locatigns. In aqn

peadzort g HED, dbasisuplninechional cehaiaianeig Basopdjsplay
REP YT R BTSSR 2 PO S6Aed B vorions
colors, to emphasize said varying spatial emission from the product. As
noted above, it has been found that there is a very clear visual distinction
between the image 140 of an authentic drug, and of a counterfeit drug in
all common drugs that have been tested by the inventors. It should be
mentionéd again, that the present signature is obtained in a same
controlled condition as of the authentic signature. In any case, the
authentic signatures within data base 130, and the conditions in which
they are collected, can be easily defined to reflect and emphasize such
distinction. Some of the options for varying such conditions will be
elaborated hereinafter. Optionally, instead of the visual inspection and
comparison of the images on screen 132, the comparison may be made
automatically by image processing unit 128. Image processing unit 128

determines the correlation factor between the present signature and the

stored authentic signature from database 130 and evaluates whether the



secured site, and relevant authentic signatures are
extracted fromthere by the testing apparatus via the
wonv@rongds (or any ot her comruni cati on, such asPCelL120b&001088
technology). In still another enbodi ment, data base
130 is maintained in a secujed manner within a secured
site, the inmage 140 is conveyed via the Internet to
sai d secured site, and the conparison is perforned
hin said secured site, which in tur veys.into
QIS |Gt ar SDOLE o % cTdG Ay I e, HeleWRE this
@a}lﬁgﬁﬁh' Shb¥e 101‘:&%11?%%%528’%%1:%311&1%4 ! c%hﬂdsﬁﬂ]%é]ﬁdmg
ternative, e Cco rison nma nade to an | nmage
asvhioc hvheihbﬁdaiel )samiﬂé atoedid raQtEh@nﬁhY&* wdlinferfeit emd said
product which is known for sure to be authentic. Heat
C%@Hé&@n 1h@t measp bef displaviedcontdisplagdupit 233, ghatotified to the
r 5. _Hea ce 110, together with signal
u%%ﬂ%&%%%?ﬂ%ﬁépnvﬁ9é3?gyf %E-sanme condition in which the
aut hentic signature of drug 102 has been col |l ect ed.
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Wi eplringpestin or putempgisaly At applynpe smagstpropessing
a ﬁﬁm nse of the drug to the heat differs dependi ng on
lg ype heat applied to the drug (e.g., oven,
m crowave, etc.), as well as on the type of heat
rovi ded from generator 105. Thus, whenever

Th‘é%@§@a&%¢ 3 mmydee lecatediadivarousoloeaidonpriehens bubodiment
har act at nofth a e dr 102, nore than one
AR bn tor iR SBibTe Tha HEIG| GIRATALY gy Gepher
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secured site, and relevant authentic signatures are extracted from there

by the testing apparatus via the Internet (or any other communication,
such as cellular technology). In still another embodiment, data base 130 is
maintained in a secured manner within a secured site, the image 140 is
conveyed via the Internet to said secured site, and the comparison is
performed within said secured site, which in turn conveys into the testing
apparatus a yes/no result regarding the authenticity of the product. As
said, in still another alternative, the comparison may be made to an image
which is locally extracted from a physical ("master") product which is

known for sure to be authentic.

Heat source 110 is preferably controlled by a signal generator 105. Heat
source 110, together with signal generator 105, imitate the same condition

in which the authentic signature of drug 102 has been collected. Heat



the drug over time, or responsive to polarization or
filtering my also be used. O course, in this case
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In one embodiment, IR thermography apparatus 120 may comprise both a
cooled detector and an uncooled detector. A cooled detector is capable of
detecting Infra Red radiant energy in the range of MWIR (3 pm-5.4 pm).
The detector array comprises, for example, 320x256 individual elements in
the size of about 30 pum each pixel, or alternatively, 640x512 individual
clements in the size of about 15 pm pitch. In that case, the array may be
made of InSb (Indium Antimonide) or MCT (Mercury Cadmium Telluride),
and operated at cryogenic temperature. Furthermore, the detector array
may be connected to the focal plane processor (FPP) array (not shown in
the figure) by means of Indium bumps, and may be illuminated from the
back side. An uncooled detector is an electro optical assembly which
converts Infra Red radiant energy in the range of LWIR (8 um-14 pm). The

uncooled detector is built of a detector array which is housed in an



may alternatively be cooled from MCT or a P
(Quantum Vel | Infrared Photodetector) senser/\.’ Al t hough
waoaboweowssarily required, in one enbodi ment, PCT/IL2008/001088
Filter/optics arrangenment nay conprise a set of
filters, for exanple, in a formof a filter wheel (See
Fig. 2), well known in theZlart. The wheel may incl ude
a set of narrow band filters, preferably fromthe MAR
to the LWR, and/or IR polarizers. Alternatively, any
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polarizers. Alternatively, any optical device that can change the spectral

transmission properties at high frequency may be utilized.

Fig. 2 shows the assembly of a cooled thermography array detector 122 in
a schematic form. Array detector 122 comprises a focal plane array 150
and an electronic interface board 156. A vacuum chamber 152 is shown
joined with a cooler 154. In the alternative case when an uncooled detector
is used, the assembly does not comprise a cooler 154. However, in order to
maintain the focal plane array at a steady temperature a thermo-electric
cooler (TEC) may be provided instead. When an object emits IR radiation
as indicated by arrow 158 it is filtered by filter 160 and impinged on focal

plane array 150 in the desired wavelength.



mai nt ai ned when the authentic signature was coll ected.
For exanple, a drug product is heated by a heat pul se
woanaipvedet er mi ned period of time until the ®CTL1088/001088
tenperature of the product drug is raised a
predeterm ned amount to a nodified tenperature. The
phar maceuti cal product i s 44ven allowed to cool back to
its original tenperature. During at |east a portion of
the heating period and/or cooling period, the .
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sdnples the emtted radiation to determne the p 4 In
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thg%gg%ta#gﬁ PR dsfaerfiOlih €5 peamshag watith ennfoove the pendition as
the sanple
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correl.ated above .t he .predeter pi t eof &
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thteI rgi"ﬁg,u rgsl lprleéenr’c‘le};jl Nl Si1d, is compared, either visually on the

display, or automatically by means of a signal processing unit, with the
corresponding authentic signature of the drug as previously obtained and

stored within database 130.

As said, the emitted radiation response as a function of time (i.e, either a
continuous varying response or the radiation after a specific period from
the moment of initiating the heating) of the sample drug and is compared
to the signature of the corresponding authentic version of the sample drug.
If the signature of the authentic version of the drug is identical, or at least
highly correlated above the predetermined threshold to the sample drug,
then the sample is considered to be authentic. If, however, the signature of
the authentic drug is not identical or highly correlated above said

predetermined threshold to the sample drug, then the sample 1s



predeterm ned nodified tenperature. The response is

acquired during the entire pulse, during a specific
woizow/asder the initiation of the pul se, even BCTADIWAS/001088

time after the end of the pulse. In a simlar manner

to as described above, also,in the case of cooling,

the authentic signature, as“well as the signature from

the presently tested product are obtained in exact
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drug product may be put on an extended black body (such an extended
black body is known in the art, and is manufactured, for example, by CI

Inc.).

In another alternative, the entire testing process is performed within a
temperature stabilized and controlled chamber which ensures uniform

ambient temperature conditions.

In the case wherein the signature of the authentic version of the sample
drug has not been previously recorded and stored in the database, the
signature of the sample drug is acquired as described herein above, and
stored in a secondary database of the system of the present invention until
the authentic version of the sample drug is acquired, at which time the

signature of the sample drug is compared thereto.



anbi ent tenperature. In another alternative, the
entire testing process may be done inside a
woenp@misdsr e stabilized and control | ed chanber Painiicivos/001088
ensures uni form anbi ent tenperature conditions wthin
the chanmber. In still anothfﬁ enbodi nent, the product
package itself (for exanple?” fhe al um num package of
the pills) may include one or nore internal heating
el ements. The one or nore heating elenents in that
case are activated by providing to thema
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providing to them a corresponding external electric signal, that in turn

causes the pharmaceutical product to heat.

According to the present invention, additional secret identifying
information may be added by the manufacturer to the authentic drug
during the manufacturing process in order to further distinguish it from a
counterfeit drug. For instance, an internal barcode in the form of air
bubbles may be included by the manufacturer within the drug. There are
many other possible ways by which additives may be included within the
drug, which affect response in the MWIR or LWIR, but not the medical
effectiveness of the drug. While such an addition to the drug has no
significant effect, if any, on the medical effectiveness of the drug (and

therefore, will not require additional regulatory approval by the FDA), it



I mproper heat conditions. In that case, the drug i
coated by an edible thin [ayer that ch:anges itsg -

wohym®ioesdss properti es when exposed to
. a t enper aPATAL2008/0
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exanpl e, the drug may be coated by a thin ch
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| ayer, and the authentic 's?%‘hature of the drug ae

i ncl udes such layer. Later on, if th
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exposed to some tenperature above a roomtenperature

oAt e e S s
is haddatd emitats, ios whiche deay asdﬁ&n&uﬁ%lgaa@ﬁ tiggature from a
siggg, el atgs q(i)f tg&&{]es o n¥§% | Qb FeRUEH sRoRNBEMmoted
i vepphPaTRE | & pregént” Privention can detect not
thth{ e ARHA" FEhBELctufbH il Bldot inkRi At adgiiabe on the drug
drug®that may suffer inproper storage conditions
patlbf QUG Exinpld, | the. divig evvewiactured WP mgfu ﬁn]égrl%}% on
apparatus of the invention. can also.ensure.the aual ify
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manuf actured whil e | acking sone of its ingredients.
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_ ( y invol ves deviatjo
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ratioos it PodetheraSTrling SLITR SPHAR most en™™
invent?cﬁ'erﬂ €uch a manner the apparatus of the present invention can
detect not only counterfeit, but also it can ensure quality of the drug that
may suffer improper storage conditions throughout its life. Moreover, in a
similar manner the apparatus of the invention can also ensure the quality
of a drug, and detect a drug has been mistakenly manufactured while
lacking some of its ingredients. Such a lack of ingredient generally
involves deviation from the authentic signature in terms of MWIR or
LWIR 2D emission. Therefore, for the sake of brevity, the quality
assurance as described herein will not be distinguished throughout this
application from a conventional counterfeit. In other words, the term
neounterfeit" of drug relates to any deviation of the authentic drug

ingredients, no matter what is the reason that has caused this deviation.



after being subjected to sone predeterm ned controlled

tenperature change. Therefore, in one specific
wenbodiywst of the invention, the term"drug" PaTAN1088/001088

application may be expanded to include said other

types of products (although they are actually not

drugs). The thernography appar at us of the present

i nvention can detect a counterfeit drug by applying

one or nore of the follow ng techniques: 1.
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Threal thermogpaplne apparains dfndha RERHRRT HVIT &40 dletect a

cg{m’?e%?glticﬂ%g%y applying one or more of the following techniques:

1. Predetermining a rate of temperature variation (i.e., minimum to
maximum temperature or vice versa) that will be applied to the
sample (i.e., to the "master" authentic drug, and to the drug in
question);

2. The type of heat source that will be used to effect said temperature
change, for example, a typical oven, a microwave based oven, a laser
based heating source, a refrigerator, a thermo electric cooler, etc.;

3. The profile of the temperature variation signal, i.e., a spike, a saw
tooth signal, a step signal, a cyclic signal, etc.;

4. The distance from the heat (cooling) source;

5. The type of detector, i.e., a cooled (MWIR) detector, or a non-cooled
LWIR détector);

6. The option of applying averaging of the response from the sample at
two times, e.g., at predetermined times T1 and Ts. It should be noted
that use of other types of mathematical operations is also possible,

either in the time domain or in the spatial domain. Analysis in the
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STD (Standard Deviation) of frane inmages over tine ’
Fourier transform over time/-low pass filter in thé
time domain, or high pass filter in the time domain.
Specific exanples for operations in the spatial domain
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7. The option of using one or more filters in order to limit the response
to a specific optical range.

8. The option of comparing between the signatures of the authentic
and the suspected external packages (aluminum or paper carton or
plastic packages) of the pills, or the internal aluminum packages of
the pills;

9. As mentioned, the authenticity verification by the system of the
invention includes predefined conditions that are applied to the
product when obtaining the authenticity and test signatures. These
conditions, although predefined, are very flexible. Therefore, if for
some reason it is found that the apparatus of the invention cannot
clearly distinguish between a specific authentic and counterfeit
drug when one specific condition is applied, the predefined condition
can be easily modified in order to find a more suitable condition.
The fact that the various parameters that form the possible

conditions can vary within very large ranges, there is almost no



conditions can vary within very large ranges, there is

al nrost nodoubt that a suitable condition can be found
woanosmaedes and every pharmaceuti cal product in PO®I1L2008/001088

market, that will result in a distinguishable

authenticity signature for égat product. All the above

options may be used, while @éfining the conditions for

obtaining the drug signature. It should be noted that

the conditions nmay change fromone drug to another, in

or dedotibt fthatl sa sugablle condittire kaprioy ifoiesd aor each and every

di sti ngui shabl.e result. Such. conditions y he decided
specPhpemprgutiehl oxehuch dg (Hén nﬁ%ﬁj‘regg tlbrrﬁr‘gv\ﬁvlﬁ result in a
coun fell i M ' R t hat
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drug product which is known to be counterfeit.

Therefore, various conditions nmay be applied for
vari ous drugs or type of drugs. Furthernore, the
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case, the conparison is perforned in the secured site.

Fol | dwi Ag satanatic mode in which the evaluation is performed by
means of image processing which compares (correlates) between
the images of the authentic and the suspected drug;

2. Image processing as in item 1, while a specific operation is
applied to the image, such as high pass, low pass, FFT, DFT,
DCT, etc.;

3. Manual mode in which the operator of the apparatus visually
compares between the two images. As will be demonstrated by
the following example, operation in such manual mode provides
very good results in many real typical counterfeit cases;

4. In one option, the apparatus may only collect a signature from
the suspected drug, and conveys it to a secured site (who
maintains a bank of signature) for comparison. In that case, the
comparison is performed in the secured site. Following said

comparison, the secured site returns the yes/no result to the

apparatus;



conpari son, the secured site returns the yes/no result

to the apparatus;5. In still another option, the
wapp@ravaes conprises within it a |ocal databasecofiL2008/001088

signatures for various drug types. 6. In another

option, the conparison is @gde | ocal |y between a

signature as obtai ned from“d 'suspected drug and a

signature as obtained at sanme tine froma drug which

is physically available to the operator and is known

to theroReNehestHee dpeicabshé upphyatis tanpiiseg wvithin it a local
"reference drug"). At the tinme when verification is
necessdatabaseespgratares fori vegtousdyHt8e5n site the

aut hentic signature fragmthe referenc '

ext reaci% aan%tg’ﬁﬁa‘mﬁ(é“’fﬁ%%c?wga{]esg{lel %%%gqg%%ﬁfﬁgﬁ&??n 2
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detector 122 is a single pixel "array" (although
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and not a,..caS6., e . fiflbation i
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term " glkadsardl TBeWappasaud firstagximctaidessial theomathentic

sensor, i.e., pixel). Mre particularly, the array.
i ncl udesgmatiuye dhem| thes seferpnceTRERD ﬁm%& eXirarisat yepature

opt i f t | ith.said . : .
OOl 1 ondrom thebiisPed ARpdl A SBPR IR DR R cSbpBkisoRhotween

from t he;ditig sidMedes gnBiRdvdes skl asmdugiohl ) 102
is positioned at a predetérm ned fix position and

orientation in relation to the one pixel array, and

Toistl ABALY" SEPEIGHETPKARe dRPERLian: thy A e} of J-YIR array
A S s e A e
rOR8s Rb¥Huralitya ¥l isensds sad chapriedefdasedwpeinenly Wi gensor 1s
used, for the sake of brevity the present invention uses the term "array"
also when said array includes only one sensor, ie., pixel). More
particularly, the array includes only omne IR sensor. There three
alternative options for operating with said one pixel array, as follows:

a. While obtaining the authentic signature from the drug, the drug
product (such as a pill) 102 is positioned at a predetermined fix
position and orientation in relation to the one pixel array, and
the signature (i.e., radiation from the drug) is obtained by said
one pixel array with respect to a predefined one point over the
external surface of drug product 102. In that case, the optics 124
directs the one pixel array toward said predefined point. While
obtaining the test signature from the drug product, the drug in
question is positioned exactly in the same position and

orientation as defined for the authentic drug, such that the



obtaining the test signature fromthe drug product,

the drug in question is positioned exactly in the sane
weoasistoigres and ori entati on as defined for the arChneEniodg001088

drug, such that theconparison is nmade with respect to

a same point respectively in said two, authentic and

tested drugs. b. Wile obt3%i i ng the authentic

signature fromthe drug, the drug product (such as a

pill) is positioned at a predeterm ned fix position .

and opjeRhaidbansimadedth easparttthe smweHoiE regpegjively in

and the Signature (i.e., radjation fromthe drug) is

obt ai sed two saithen %Jidx@lSt%ci a‘é‘g‘/g%th respect to the
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the saji@s]1phenfdgesttheptvhoite desgrim dhe gy BIXOLAEFE Suc
the optics is novable such that it "scans:. t -
pr oducthatrragaetion fremide Whére dLis Hrf)ﬁr%Cta]r?o Q%rs ﬁ%%l?n\t?\fhﬂe
on the external, surfa h UG e PIcQEUE dridB Poduct, the
measur REAPNES %I%Stbéégﬁgi%% t Og{l sai d one pi géﬁ) array
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two modes ofpReIALiPRsstedirGhsare referred to herein

" c. The third alternative option is the same as the first option
described above. However, the optics is movable such that it
"goans" the drug product in such a manner that each time

another point on the external surface of the drug product 102 is

measured.

It should be noted that said one pixel array embodiment (particularly its
first two alternatives) is generally more simple and of lower cost, so 1t

more suitable for use by the end user of the drug, for example in its home.

It should also be noted that the system of the invention may operate in
principle in two modes of operations, which are referred to herein as
"active" and "passive". In the passive mode, the authenticity and test
signatures are obtained in the ambient temperature, without the
application of a heating or cooling signal. Generally, in the passive mode

the TR radiation is a function of (a) the emissivity of the object, (b) the



"active” and "passive". In the passive node, the
authenticity and test signatures are obtained in the
wanhivnecog enper at ure, w thout the application 8€TAL2008/001088

heating or cooling signal. Generally, in the passive

nmode the |E, radiation is a function of (a) the

em ssivity of the object ,'%b) t hesel ect ed wave | ength
band (MAR, or LWR etc), (c) the object tenperature

(Pl ank equation), and (d) the ambient tenperature. The
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active 'mode operation of the system of the invention, 1s essentially

impossible.

Example 1

Five drug samples (tablets) were obtained for detection via active
thermography using the system of the present invention. Four tablets
were authentic and one tablet was counterfeit. Fig. 3 shows an image of
the five samples acquired from a standard CCD camera. As can be seen,
all five samples are essentially identical in appearance (color, shape,
dimensions) to the human eye, as well as in weight. The middle tablet 302

is counterfeit, whereas the surrounding tablets 303 are authentic.

The tablets were placed on an open surface calibrated at 40°C. A pulse was

applied to cool the tablets from 40°C to 20°C. The MWIR emission from



all five sanples are essentially identical in

appearance (color, shape, dinmensions) to the human
weye/mamsel | as in weight. The mddle tablet BOZILZ08/001088

counterfeit, whereas the surrounding tablets 303 are

aut henti c. The tabl ets wer | aced on an open sur
cali brated at 400C Apul se%\%gs applied to (F:)ool ;Jh;ace
tablets from4Q0C to 200C. The MAN R eni ssion fronl088
- 32 - each tablet was detected using the system, of
eaEH QaBlc@ SR détevesd isimgditre syteteofdel pregept geegion furing
Figs. 5-7, the thernography inmage of the tablets is
th_slcovhl_lgwmsa detector array conprising 640x512
i ndi vidual elenents. It should be noted that the
|nages in the experinment, as perforned, included a
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clearly d ffere%tl?lragsn of counterfeit drug 302 is
Fig. 4 shows a two dimensional thermography image of the tablets 302,
303 at t=1 second, following the application of the cooling pulse.
Thermography images of the tablets 302, 303 were then acquired at 10
seconds (Fig. 5) and 15 seconds (Fig. 6) as further cooling took place. Figs.
5.7 thus show the change in the thermography emission over time and

temperature change from 40°C to 20°C.

The thermography image of counterfeit drug 302 is clearly different from
that of authentic drugs 303. The thermography images of the figures show
authentic drugs 303 progressively becoming lighter in appearance until
they are nearly undetectable by the human eye (Fig. 6) in front of the
background as shown. Counterfeit drug 302, in comparison to Fig. 4 which
has been taken after the first second, became darker in Fig. 5, and then

became slightly lighter by the fifteenth second image of Fig. 6.



that of authentic drugs 303. The thernography i mages

of the figures show aut hentic drugs 303 progressively
woeowminys| i ghter in appearance until they arePaear1098/001088

undet ect abl e by the human eye (Fig. 6) in front of the

background as shown. Counterfeit drug 302, in

conparison to Fig. 4 which3has been taken after the

first second, becane darker in Fig. 5 and then becane

slightly lighter by the fifteenth second i mage of Fig.

B 6. E}ggrﬁ)l e 2 Afeasibility test was performed using an

= ol ed detector. The feasibility test_ co red

' o Befeqtpr. The
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r

omthe detector outputs; and 4. An extended bl ack
body for applying a heating signal. The prototype

apparatus, is shown in.Fig. 7a. The apparatus conprises
The &&PWP'@@WS@%QQ‘ plane array 802 in the MA'R

rangg, i in @8R8 MWIReEdEibe 31803 4penuf act ur ed
b3§CP%H %%E‘?%Fla% package 805 is shown placed on
sai doptiagk body 804. Several tests were performed.

During the tests, various.sanpl 3 el

oSy Bosromincaasiir oraar ce s 20, (B G SRTRD Y ga e the
initially set, to. . After stabilizing the
terrp%‘?tﬁfzﬁ/ﬂreo tpu?sne%%cack body at 30C, its tenperature
was RQOuEERdE®blRE bodyi foe apptyingi mbeatingpignaecond t he

em ssion of the drug during the entire tenperature
change. The sequence of 10 inages that were obtained

| T\Illvgspg)\’ég{y%%e gpégrﬁqlgviisdseno%vﬁ i iﬂgf‘fg.i PRI®he apparatus comprises
electronics 801, focal plane array 802 in the MWIR range, Optics 803, and
a black body 804 manufactured by CI Inc. A Cialis package 805 is shown

placed on said black body 804.

Several tests were performed. During the tests, various samples were
placed on black body 804. In each of said tests, the black body was initially
set to 30°C. After stabilizing the temperature of the black body at 30°C, 1ts
temperature was reduced to 15°C, while recording every 1 second the
emission of the drug during the entire temperature change. The sequence
of 10 images that were obtained was averaged to provide a single image

for each test. The two authentic and counterfeit images were compared.

Fig. 7b shows a comparison as obtained by the apparatus, between two
empty aluminum packages of authentic and counterfeit Cialis pills. It can

be seen that the images are very easily visually distinguishable.



for each test. The two authentic and counterfeit
i mges were conpared. Fig. 7b shows a conparison as

woho@ingds by t he apparat us, between two enpty aCUMmL20081001088
packages of authentic and counterfeit Calis pills. It

can be seen that the imges are very easily visually

di sti ngui shable.Fig. 7c a conpari son as obtai ned
by the apparatus, between two enpty paper carton
packages of authentic and counterfeit Calis pills
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and counterfelt Calis pills of Fig. 7d. It can be
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|c and counterfeit
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seen at t hé packages which include the pills

| ook exactly the sane. Fig. 7g shows a conparison as

obt ai ned by the appar hit‘he two
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1&%%%\@’5&7& %@@ﬂﬁ&hﬁmﬂ;beismmh@lem aut hentic and

nterfel paper cartons which include al um num

packages which in turn each i ncl udes respectively
aut henti c and counterf
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packages which include the pills look exactly the same.

Fig. 7g shows a comparison as obtained by the apparatus, between the two
authentic and counterfeit aluminum packages which include the Cialis
pills of Fig. 7f. It can be seen that the two images are very easily visually

distinguishable.

Fig. 7Th shows a comparison between the two authentic and counterfeit
paper cartons which include aluminum packages which in turn each
includes respectively authentic and counterfeit Cialis pills, as obtained by
a CCD (VIS) camera. It can be seen that the packages which include the

aluminum packages with pills look exactly the same.



between the two authentic and counterfeit paper carton
packages of Fig. 7f, which includes each an al um num
woaoloageshi ch in turn includes each aut henti cpPamaL2008/001088
counterfeit Calis pills respectively. It can be seen
that the two images are very easily visually
di stingui shabl e. As sai d,-3he exanpl e above, as well
as several others exanples were perforned using
averagi ng of several inmages in order to obtain the
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twd ?xﬁ?g% aBS viSEshdily BsantiyeligtinSeisbable.t est s were
pertormed. During the tests, various sanples were
pl aced on bl ack body 804. In each of said tests, the
bl ack body was.initiall biesrsS balnpled Rgere
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peg ging ery.1 second the em ssion of .the d@ﬁg be
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arison as obtai ned by the uncool ed
appar atus between the two authentic and two

counterfeit Calis pills respectively. It can be seen
Exdmpld Be aut hentic and counterfeit inages are very

eas iy L | stlnguishabl e of S8oNs wiltieh tuses an
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obtained for the same samples as used in Example 2.

Several tests were performed. During the tests, various samples were
placed on black body 804. In each of said tests, the black body was initially
set to 30°C. After stabilizing the temperature of the black body at 30°C, its
temperature was reduced to 15°C, while recording (imaging) every 1
second the emission of the drug during the entire temperature change.
The sequence of 10 images that were obtained was averaged to provide a
single image as the result of each test. The two authentic and counterfeit

images were compared.

Fig. 8a shows a comparison as obtained by the uncooled apparatus
between the two authentic and two counterfeit Cialis pills respectively. 1t
can be seen that the authentic and counterfeit images are very easily

visually distinguishable.



that all said pills imges | ook exactly the same. Fig.

8c shows a conparison as obtained by the uncool ed
wapp@rataes, between two fully packed (paper caPCOALANEI001088

alum nunm) authentic Calis pills and two fully packed

counterfeit Calis pills respectively. It can be seen

that the respective authent?g"and counterfeit inages

are very easily visually distinguishable. It is known

in the art that an uncool ed detector is nuch cheaper

than a cool ed detector. It has been found by the

inventors that the results by the two types

af .
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N e e T
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system ch spectral detector use can give a
hi gher range of sensitivity. Although such a systemis

nore expensive and conplicated. t han of, a singlke
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dvant ' i st i te Ciali
AR OIS ST 5, G S b g i Cial
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(640X512 pixels at 15mm pjtch% was used. A test was .
serar thahdle WESPECHYeanthenticcard spunte elgflmagpgpé'ienvery easily

dr o nd anot.her, With a counterfeit container of a
V’rﬁ‘ﬁ&%’o‘? Iuéﬁl}‘?ﬁ)l%uri ng the tests, the sanples were
pl aced on a bl ack body. In each of said tests, the

bl ack body was initially set to 300C. After

uglfmml?bm iy thaert shpt eat uncoded desedtonds pyeatpgheapeyythan a
ack_bod 00C, its t t,

casiel Gatprer: bobraibhg verg B CBCOAn YRS (BAESEFdgbBps by the
t{é’fg:gg(% egg og ;Jd'e%g&o&Q &rent %"eﬁtfa@ﬂp ehatdihiBe C@ANG@Ber TWerds, both

I mages that were obtained was averaged
pk®vide very distinguishable results.

In still another embodiment, both cooled MWIR detector and uncooled
LWIR detector are used together in the same system. Such multi spectral
detector use can give a higher range of sensitivity. Although such a system
is more expensive and complicated than of a single detector system, a

multi spectrum system is advantageous in some hard to distinguish cases.

Example 4

In Example 4, an apparatus which having an InSb (in the range of 3um to

5.4um) cooled detector (640X512 pixels at 15pm pitch) was used.

A test was performed with an authentic container of Optalgin drops and
another with a counterfeit container of a liquid Optalgin. During the tests,
the samples were placed on a black body. In each of said tests, the black
body was initially set to 30°C. After stabilizing the temperature of the



provide a single imge for each test. The two

aut hentic and counterfeit inmages were conpared. Fig.
woao®hay®s an i nage of authentic and count erf ei PCirpongioo108s

Opt al gin containers, as obtained by a CCD (VIS)

canmera. The upper container_in the inage is authentic,

and the lower is counterfedtr: Fig. 9b shows the sane

cont ai ners respectively, as obtained by said

apparatus, as a result of the experinent as descri bed.
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hnggeggkgéegﬁﬁgge§plutions that are within the scope of

persons skilled in the art, w thout exceeding the

scope of the clains.8 - 38 - Clains 1. Thernography IR

system for determ ni t.he at icl fitaliquid Optalgin
Figharnabete €3 Tprshuts Dl L JERL hbiaticliquid Optale
coﬁpaqég?sg r APBYtdiRe @RRARACED (VIS) éamarfuThe noystr container in

pre ned control I'ed conditions an authentj ci th
thei gnatdlie sothentiauthdnthieclqyes Hacewmier&it-pk ta showisqthe
authenticity signatyre coppr.is at_.| 1t of
oo r g RN R RAGL T, 85 RLERE R o 100 SRR AT 85 et o
sai d | meges degorl t hgo diggt b LidbhORhesetwsainthges of the
t r%’gi%}m%*l?ta%e&%kﬁ)gg? atlggnai nan MNR or LWR_ ,
L SPeakkUMAS achumetfan ofonteimpes ataree aiedy easily visually

distinguishable.

While some embodiments of the invention have been described by way of
illustration, it will be apparent that the invention can be carried into
practice with many modifications, variations and adaptations, and with
the use of numerous equivalents or alternative solutions that are within
the scope of persons skilled in the art, without exceeding the scope of the

claims.



em ssivity, b. storing said acquired authenticity
signature in a menory; and c. for a tested
wohemrmeost i cal product that corresponds to saPdT/IL2008/001088
aut hentic product, and whose authenticity is
suspected, acquiring at sa predefi ned controlled
conditions a test signatufgg'said test signature also
conprises at | east one thernography i mage of said
tested product, each of said inmges describes the
Ccldigds i bution over said test product of the IR
~radi

ation in an MVYR or LWR spectrumas a f ti
1.t Bhpenagraphyand® esysdemyifoy: dgirrmingng o r?gﬂ%g}ﬁﬁ?{]y % a

for conparing between saj t [ t
SEPABRR SRR S 2 P OISR Sydtem
according to claiml1l, wherein said predeterm ned

control |l ed conditions conprise definition of a
;errngzgaat ’?het&ny@raphydﬁ sppArAltus Wi:ch in turn conprises

o] enperature variation that is. [ :
pr odu@t 2CcaBHIRE dfilr E%"qdcﬁff‘w F‘?Iﬁgoﬁﬁ&vﬁ? !P?ﬁt%é)lg%' I(? ' ad¥ieity
t enper at ur e i atel t CehPBA98Rtical9 product id
Ther mgrsé%lﬁ%/t\(’?gs%f_t (%% a%%@?eéii% %ﬁ ﬁ}é cl gi m Zc,ﬁv\h%rr eiuﬁ o
tS :’1 S ) c ;) r raﬁﬁg@gﬁbﬁgdsi@agmreo tompeisesf at deastaone eferaiagyaphy

ature and said test signature ar ui.r.ed at :

speci I i dmageesf eaidi ﬁ&h@ﬁtlfccﬂ’ﬂoé\ﬂicﬁgeascgi %C%elﬁﬁé’?aﬁae&r%escmbes
variation signal.. 4. Ther r R 3ViHce TR aCLR4AH!
to cl ai rﬁ%?, d%ﬁ’elbélﬂ?nt ?l‘ée%cg%%a??%&i sﬁn%%eﬂ%et vvegﬁbggn .

sel ect edysing! & LVROE dpeetueacds af fsattibraof tentrieratune and
test signatures. 5. Ther nography | R system accor di ng
to cl ai nerdjsswigy;ei n t he conpari son

b. storing said acquired authenticity signature in a memory; and
c. for a tested pharmaceutical product that corresponds to said
authentic product, and whose authenticity is suspected,
acquiring at same predefined controlled conditions a test
signature, said test signature also comprises at least one
thermography image of said tested product, each of said
images describes the distribution over said test product of the
IR radiation in an MWIR or LWIR spectrum as a function of
temperature and emissivity; and
—  a comparison unit for comparing between said authenticity

signature and said test signature.

2. Thermography IR system according to claim 1, wherein said
predetermined controlled conditions comprise - definition of a
temperature variation signal, which in turn comprises a rate of
temperature variation that is applied on the product, and a duration of

time in which said temperature variation takes place.



is perforned between corresponding two i mages from

said authentic and test signatures, wherein each of
wealw/iymges in turn reflects a mathemati cal opeTAL10081001088

whi ch is perfornmed on correspondi ng single or

plurality of images that are acquired at specific

times during or follomﬁng‘égrd tenperature variation

signal. 6. System according to claim 2, further

conprising definition of a type of heat source for

‘3. efh &chbHGpdd dIR enpeteah ureecyrtingt iton. clzim Syt ewherein the
according'to claim?2, further conprisin %efi

it .
pooatédpending aiigesrgiesashuple Sgity ARERGHICE %r%élﬁ% Hhdsaid
according to claim1 rein.saj. £ . 4
ottt N HR2 Qe follmine o

2&% QLo fPOVE Gt RAUWiE8al. 9. System according to claim

erein sald predefined conditions conprise
definition of signature inmages capturing in the LWR

MAN'R, or both,10. System accordi t ' '

(R R R B it
or nmore filters il i entic
cHp (f%&eévgegsnpgc%ﬁg%e?aﬁ%gk 11&11.%’8%t erene accgr g?lng to

chaleds siphateids. sai d pharmaceutical product is a
solid nedicine. 12. System according to claim1,
wherei n sai d pharnaceutical product is a liquid

5.5di | %Ig{;)(%mg%ﬁy gﬁzﬁ?&%m ?a?cégxrﬂhg%otc?ai% %i, WhbreMiLtdmparison

spon@ing test signatures

CQ eirﬁ)‘arnﬂ)élﬁ pREwERS RobREpFRGIRPbY o ilkgees Hront aid authentic
product package. 14. System according to cl,algw 13, floct
whgide texts sigt asutdse nvheream b ashr pb spish dmages day turn retlects a

signhatures of the product .are acqui ' .
LSS 25 RS S, Wk singl
p%%%‘f%“tdf Cﬁhaé’éso dyuct dfcSelchuired at specific times during or

following said temperature variation signal.

6. System according to claim 2, further comprising definition of a type of

heat source for effecting said temperature variation.

7. System according to claim 2, further comprising definition a profile of

said temperature variation.

8. System according to claim 1, wherein said predefined conditions

comprise definition a distance from the heat or cooling source.

9. System according to claim 1, wherein said predefined conditions
comprise definition of signature images capturing in the LWIR, MWIR,
or both.



15. System according to claim1l, wherein said solid

phar maceuti cal product are pills that are packaged
Wai20dvno@s paper carton package. 16. System acceCcuingos/a108s8

claim 11, wherein said solid pharmaceutical product

are pills that are packageg,wi thin an al um num or

pl asti c package. 17. System according to claim 11,

wherein said solid pharmaceutical product are pills

that are packaged within one or nore al um nu

m oQr ..

10 J8v@8éhC apesidagesto tdiaimade wherainn S@Uhtraledéﬁnﬁﬁt Remifions
paper carton package, and wh in sai ndi.t 1: .
ol deﬁmtmrh@? epet%en%%g"r@gefﬁr S%Igﬁg Kbl Ehe image
paper _.carton c . System according to claim 12,
RRBturinh e PRSI Yol

uid pharmaceuti cal product is contained
within a contai ner, and wherein said conditions

i ncl ude acquiring of images from, ug]‘si de of sajd £
11c¥ydtainaccopdicigatreclain®. 1,5y5eEHN £GP -aﬁalatcgugpgj[ Pﬁ”‘?ﬂu" 18 4
wherein the nmenory conprises a renote or | ocal
o%ﬁ’é}o%é}m%'er ein the database contains plurality of
authenticity signatures for one or nore pharnaceuti cal
products. 20. Systemaccording to claim1l, wherein. the
19M8RRtem cRoprdisg Soal aiemdt wheaeubsaid, pharanageartigah praduct 1s a
comparison is perforned renotely, at the |ocation of
shiidid megi®@ngat abase. 21. System according to claim 1,

wherein the conparing unit conprises inmage processing
nmeans, for perform ng automatic conpari son between .

19, 886 asftdihetechithe, whthentsatd ayithente enderpregspending
3+ .

Inding simlarity above a predefined threshol.d. 22.
Syt csigaobarasi nOTDBIE! G O TOEr ShATE AR ATIAsg0 Of the

unit_c rises a display for displaying one besides
tHéO(B%Cl%gﬁackPg%ut hentic and corresponding test images,
for enabling visual conparison by an operator.

14.System according to claim 13, wherein said authentic and
corresponding test signatures of the product are acquired while the

package contains or does not contain the pharmaceutical product itself.

15.System according to claim 11, wherein said solid pharmaceutical

product are pills that are packaged within a paper carton package.

16.System according to claim 11, wherein said solid pharmaceutical
product are pills that are packaged within an aluminum or plastic

package.

17.System according to claim 11, wherein said solid pharmaceutical
product are pills that are packaged within one or more aluminum or
plastic packages, that are in turn contained within a paper carton
package, and wherein said conditions include acquiring of the images

from outside of said paper carton package.



23. Systemaccording to claim2, further conprising a

signal generator, for producing said tenperature
woanivandes signal. 24. System accordi ng to cl aPaT/aL.2008/001088

wherein said tenperature variation is perfornmed by

means of one or nore of: -_gyven; - mcrowave;- IR

| anp; - laser beam - Cool ed by gas expansion -

Thermal electric cooler - Utrasonic waves. 25. System

according to claim2, wherein said tenperature

variation is perforned in a formof one or nore of: -

elta function;, - a.st function;, .- t :
1§'l§gféij%n?cqorgl%%v50t 8%[1]%1 fefdzncﬂ!}’c?ﬁ?mar}%g ° ?ng?fp i) I%Eeumcal
f gﬁ&&ﬁaﬁis 26ntaSyYSt QTtIRECAr M girte?, Ghdl Whireinhexid conditions
sai d ternography IR apparatus conprises: - a
t lirclndg reaghyriaPof wagephame oatsidy of eniddeméainend goage.
radi ant energy in the MWR and LW Rranges; - opti cal
conmponents for focusing the radiation on the focal

| r . - C -er.if H . R
PSSR LALAPRLy ot P M SRR e d romo
OWrpUbcdll &atiaBass,r ayhtmia dhgi tddtabhgh cestling i phurality of
i mage.
au%henticity signatures for one or more pharmaceutical products.

20.System according to claim 1, wherein the memory comprises a remote
database, and wherein the comparison is performed remotely, at the

location of said remote database.

21. System according to claim 1, wherein the comparing unit comprises
image processing means, for performing automatic comparison between
images, and wherein the authenticity is decided upon finding similarity

above a predefined threshold.

29.System according to claim 1, wherein the comparing unit comprises a
display for displaying one besides the other of authentic and
corresponding test images, for enabling visual comparison by an

operator.

23.System according to claim 2, further comprising a signal generator, for

producing said temperature variation signal.

24.System according to claim 2, wherein said temperature variation is
performed by means of one or more of:
— oven;

— microwave;



27. System according to claim1, wherein the authentic
and test signatures also relate to images that refl ect
wabowadd@si on from the pharnmaceutical product PATAN®0L001088
nore of the ranges of 5.4-8mm and 14- 20nm A
t her nogr aphy system accor_dj,rfg to claim1, wherein said
condi tions conprise use of one or nore IR
pol ari zers. T/ 1L2008/ 001088 - 43 - 28. System according
to claim1, wherein the authentic pharnmaceuti cal
pr odudR Jasnp;nt enti onal |y engi neered to introduce
di stinguishing signs in the authentic signature when
such éa§¢1'g]Pi%\5tIHre i s obtained by said thernography
appar gt us, . ording to claim29, wherein
said € %Oﬁ%%é?i%agy%#p%ﬁ?g&gut henti c product includes one
Or NOIEL&eR4] dlgcigic estléd e materials. 30. System
according to claim 30, wherein said edible materials
ar e—ai Ultpapiiesgvavwest are added at specific pattern to
the product. 31. System according to claim1, wherein
the authenticity verification is expanded to also
25, Splifle Atesidiheaki omiel oMeetdrat ot dgmpeontiitd sasiagion is
the pharnmaceutical product during its life, wherein
t perfprodddn ai formoaft @k oymane @8i bl e thin film which
changes jts 1.Sivity and norphol ogy when exposed to
destT uatdelia g’t”%lﬁ&é condi tions, and by this changes
al so i [.£ity signature. 32. System according
to cﬂafl’%t%?hg\ﬁdeﬁdgﬁn t he pharnmaceutical product is
contai padchirdhilar fupdtdage, which in turn conprises
i nternal heating el enent, and wherein said tenperature
var i-at acavstepthitunstippodGed to said el ement in order
to effect saj.d te?l‘ﬁ)eﬂature variation. 33. System
accor d?r&erf(%fh(éf%ll& Y wherein the thernography
apparatus is a 1 pixel neasurenent apparatus.

26.System according to claim 1, wherein said termography IR apparatus

comprises:
— a thermography 2D focal plane array for detecting IR radiant

energy in the MWIR and LWIR ranges;

— optical components for focusing the radiation on the focal plane
array; and,

— a controller for operating said focal plane array, and for

converting the analog output of said array to a digital high

resolution image.

27. System according to claim 1, wherein the authentic and test
signatures also relate to images that reflect 2D radiation from the
pharmaceutical product in one or more of the ranges of 5.4-8um and 14-
20pm. A thermography system according to claim 1, wherein said

conditions comprise use of one or more IR polarizers.



34. System according to claim1, wherein the a [
pharmaceutical product package is intentionall ;t hentie

wengiesved to introduce distinguishing signs PaTAh®08/001088
authentic signature when such a signature is obtained
by sai d thernography apparatus.
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28.System according to claim 1, wherein the authentic pharmaceutical
product is intentionally engineered to introduce distinguishing signs in
the authentic signature when such a signature is obtained by said

thermography apparatus.

29. System according to claim 29, wherein said engineering of the

authentic product includes one or more coating or edible materials.

30.System according to claim 30, wherein said edible materials are air

bubbles that are added at specific pattern to the product.

31.System according to claim 1, wherein the authenticity verification is
expanded to also include verification of meeting storage conditions of
the pharmaceutical product during its life, wherein the product 1s
coated by an edible thin film which changes its emmisivity and
morphology when exposed to destructive storage conditions, and by

this changes also its authenticity signature.

32. System according to claim 4, wherein the pharmaceutical product 18
contained within a package, which in turn comprises internal heating
element, and wherein said temperature variation signal is provided to

said element in order to effect said temperature variation.

33.System according to claim 1, wherein the thermography apparatus is a

1 pixel measurement apparatus.

34.System according to claim 1, wherein the authentic pharmaceutical
product package is intentionally engineered to introduce distinguishing
signs in the authentic signature when such a signature is obtained by

said thermography apparatus.



