WO 01/ 10464 PCT/ US00/ 21149 EDI BLE HOLOGRAPH C PRODUCTS, PARIT COL AR Y
PHARMACEUTI CALS AND METHODS AND APPARATUS FOR PRODUCI NG SAME Field of the
Invention 5 This invention relates in general to solid dosage forns bearing
hi gh resol utweinglickfraction reliefs capable of conveying information, such
as the reconstruction of hol ographic i mages, as well as netTJGSYHI4?
apparatus for produci ng sane. Background of the Invention .The origination
of hol ographic inmages using fine diffraction patterns illumnated 10 with

| aser light is well known. WhEDEBUE HOLOGRAPHIE BRODULTS, al so wel | known. A
common exanpl e of Bent BARMGFYIARLYPHARMACEYTIOAL'S ANDIMETHOBSt | on of i mages
on credit cards, and. the |fANEARPARATUSHOR PRODUCINGSAME nf or mat i on -
carried on the cards and to enhance.their visual aesthetics. Known inages

i ncl ude rai nbow1ike color patterns, pictures, and changes in color or

| ocation of ep,ﬁg,ht&@,g,menggﬁts of pictures with a change in view ng 15

angl e. Wi | At Town to enboss a suitable relief on a section of a
general |y ¥1at sHegusinyintiph selales ingeneral ®l solid desage forirB deaiily WM EsBlufigrEdi t

card, with a &fsa b el ti1.on _of high resol ution
diffraction reli gﬁ'ﬁ?ﬁ%@ °;§tr°§'§i?¥?é ﬂ‘gé*ﬁ‘sa 120 sugfb%scf“&rewamvewet
Material s suiteiRgraphicimages, @swell@s mathadsiand appagatds fdripesduciag semkj ef s on

edi bl e 20 pr oBatkguRdEtthé fHveRlidy be capabl e of receiving a fine pattern,
e.g., 1,000 to 5,Q00 lines r- nm and be capable of retaining that fine
pattern (be stabl ) F%'awam&?wm»aleg@am usingdine sifiractian datterhslleminated

Ret ent i orl0r eqwitirlaser ligistiis waiksovird WRRARRL PologfAARF 3R ADel ﬂéw'nnﬁ\ c'o@HMn”e
handl i ng as V\%laj.n 25 ftééﬁto ri"tfaﬁiehehf ects of water, especially alr-borne
humi dity and heat. 1 ngestiblesonhouPeameds heLreatignsf mages opisresit cargsi and | y
neans they 23he R todreyentiamperingwittohtormétiRnaznnied onthe edrd€lhd W KafeSh&FE ar e
known whi ch rviduél S83thetit® "RSdvAind | 18, GQal | or. whi ch have a
substantial ly_indi geset%fzﬁl e co’ﬁlﬁaﬂag B\‘/j\ng{’%%gr?éﬁll'ﬁﬁoqggpiqﬁpﬁuﬁ'ﬁm\?ﬁﬁ and 5

phar maceut i c2i"B)9ESIP LHIar Ypcalian eEpiftures of partsend picturSwittPa tharigeNovieing68, 523
t o Begl eiltSer ahgkcl oses the first systemfor applying a high resolution
diffraction grati RIS

i ( ' t.ﬂ asf odW oduct to produqe edi bl e hol ogranms. 30
Wi | e such diffraction P&l Pi‘f‘g Eﬁ%ﬂﬁ%aawt%wfquw fic? grnetadly Batpr oven
to be able theprafplagtic motepal, auch astthat fortirgiatredif éR6.Vithu e ines! @8 dhot her
Forms such: ae akao ol reRaucl Bl e R S oA IE PP Fresatiz steslor sl 1
hol ogr aphi c- il iglile] Materials suitable for receiving and retaining diffraction reliefs on edible
20  products must not only be capabie of receiving a fine pattem, e.g., 1,000 to 5,000 lines
per mm, and be capable of retaining that fine pattern (be stable), but they must al#o be
food safe and palatable. Retention requires resistance to mechanical degradation
: during routine handiing as well as the adverse effects of water, especially air-borme
humidity and heat. Ingestibles should also be digestible, which typically means they
25  should be water-soluble. (Pharmaceutical delivery systems are known which rely on
stomach acid to dissolve a coating, or which have a substantially indigestibie ooatingj
with small holes through which a pharmaceutically active substance is released.)
U.S. Patent No. 4,668,523 to Begleiter discloses the first system for applying a
high resolution diffraction gratings to a food product 1o produce edible holograms.
30 While such diffraction reliefs produced by dehydration in molds have proven to
be able to provide color and other visual effects on candies and other food products,
they have not heretofore been used commercially on dosage forms such as
pharmaceuticals. Indeed, the commercial production of small, holographic-bearing
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WO 01/ 10464 PCT/ USOOn1149 introduces problens, enunerated bel ow, not
encountered using the known general nethods for creating hol ographic foods
such as lollipops. Pharnaceutical products are typically sold and used in a

variety of fQfd®y0&lCh providing a known unit dosage of a [ tically
active ingredient. Typical forns inclade conmon corrpressedp'tp])(gw@ﬁgﬁé%l ets

and coated tablets. The term aI SO | ncI udes hard shell capsul es and
sof t - gel capsu For 0ses th| s application, these and other
uni t dosage depf%pﬁs 'f’??H%E‘S "P'é'?'ﬁg °H’o§%!§é‘°‘f"6?‘ﬁ@"’ “Smﬁé@-’takﬂ?wagéelfabr ns.

typi cal | y i ncl methods foocreatigi hollographid 1668s sdcﬁ(‘a‘sll&ﬁbo%sphar nmaceutically active

et ances, the dosay Bl BRbculs e BCA o 15l ieed Jop verety obapT Saeh ¢ he
core, protect sproviding eknewmonit dosage gf a pbammpeunlcany mmngmrgr Pypidatforms

powdery, or Vi ) pravid cI e for rying
a materi al thaltﬁ 8 %%lﬁ%g? %H;ﬁ;ﬁéée&gf “ﬁgld{ggféts an% %1% t%' e%?'ﬁ%l"@@’d d
coating on an hagd phellicapsiudes and soft-gel pepsulesr ﬁat:matpuwbesf ofahld applicatian, thege ahant

to identify angihehdnit@bsstel ik fkﬁnﬂ%?é’ié%ed do %@B%J‘e&gég éo%gq%fo e

consuner needs to be sure of at nedi cl ne
manuf act ur er | ¥PIFRlY dickidearore whish &ip tyraHnslgdens amadeﬁbaﬂmwvﬂmgmdmdamga

brand | oyal ty. phdrmaecesmduﬁec@‘ptame méﬂ%smbp lh%a’m'n%ts&eé*%&&%{agg%rﬁ{#@ts and

to covertly differentiate for use in I nd

tests. PharnacSHPiesanoy iﬁfdayﬁbg’g' ﬁ?%‘lﬁﬁélﬂle %é’%@@ﬁ it} cantairsit {en.+ heapsyle of
certain FDA ahalding &granulat, epbﬂdéﬂypﬂ%dcbuﬁﬁ@é%é@&udmbﬁw& proRalCeeb e cal |y

dse of these criinatibterd AR iciies Neorite 0gsapn farnedai A PR CARISEOIAR
identities foraﬁﬁmﬂﬂd@eut i cal conpani es across internati onal borders
oestor var 6y o SaR P PRy i e
especial l'y ﬁaltmaqufk'@b'vef cogsymesmgedsitotbe sureof what medisinei hefshefs taking.
mul tiple col Ormaﬁargﬂmfahhwéfagmu estiSH¥RhG BRINE. m%ﬂ'atngre&{éggﬂ% bidna 6 Ry.

di t t2 duct i nt t
Fol ogr aphy. TSR3 4 B8 bF SRise dRebreiristh A ey ABBEiap deeasei ng:
SPI E, Vol . 14dems,pgadeduselin daitbgblindiegstd” (1991) at pages 102 109
di scusses the use Cﬁhaﬁnpéaaﬁ&:sdéﬁafoe?gm&%?veab&%%ﬁ{ed:%% ?e ggq r‘.‘\%' €

si mul taneously using a netal a merorer
powder becomes™¥ dearitemationaliy,appr °‘t°&'b?°&f5 emé's@d qhspm"sdbsedmamd dakds. Many

difficulty in ceinBeshae axﬁﬁemémiaﬁﬁegoﬁé?ﬁnﬁ%fr{eqjgetd? fhedk Gherfi Eie}éﬁg»g gome of
the problens t hlﬁ' uIle |r§n crteaI‘ ngI Usnle)ST(l: grcldﬂc’( identities fonl' &t?a%z?éoezggllégmpames across
international borders. Further, it would be desirable to have the capability of producing a
) greater variety of colors beyond the few that have regulatory approval— especially
“rainbow-like” effects produced by the juxtaposition of multiple colors of gradually varying
wavelength, .
Monitoring of storage conditions is important in preserving product integrity.
“Edible Holography: The application of holographic techniques to food
processing”, SPIE, Vol. 1461, “Practical Holography V" (1991) at pages 102-109
discusses the use of a punch die to compress a powder into a tablet while simultaneously
using a metal die plate to impress a microrelief as the powder becomes a solid core in a
tablet press. Rapid die wear and difficulty in releasing the compressed core from the die
are just some of the problems that limit this technique.



-3 More generally, a commercially viable systemfor hol ographically
conveying information on pharmaceuticals nust address a variety of

requi renents beyond those discussed above for food products A maj or

di fference iwobhalsphar maceutical dosage fornms are "non-depeshiseshieg hat
is, they are not poured into a nold as.a liquid to be forned, as wth hard
candy. Al so pharnaceutical dosage forns are small as conpared to present

commer ci al edi bl ewr@_géﬁérsuys HQ:Bnﬁﬁaré;QMvuémw&st&@%rmbﬁbra%ﬂﬁamvéﬁﬁb pl anar
outer surfaceg uhere it wo esirable to carry | og

ra
diffraction patpgayonrppe 3’&‘&?@‘&&% THY addisss pypnety %qEﬁe’Pﬁ@S gﬁ!ﬁﬂér‘@&eef i s
formed cannot discussedaboefce fel produicts) A hjor alfrerenes %Ahbﬁ&ia%at%iﬁltél @osage

obi ect | onabl & ‘DS Db teg iR e ot pouted fla ol A it be

m crorelief oﬁomledd@swglehaldmndwsﬂsabhwnheemtmbl ddshye d:dﬂh&bk@srﬁélﬂbﬁdoﬂ’iﬂaﬁbd

d f | tab t

Condi 11 ons. ¢ HopletenfniftBlecinie BiATEE P AGRIR, R HRY (3R by ponaieg acy
or required prQS‘&ﬂJéPffﬁqeﬁeﬁ"@fe i ould beadpsirdtie tn caftye hulagraphid difffactiahsateth. have a
long shel f i féﬁditl&ﬂ'tﬁ@nﬁ?ﬁﬁl ih% thégrﬁcr&eeﬁf.ﬁg fihihéd Egnn%?%ygé :d\rr]%{g%]? glﬁh g\fe

the mcron sc due to ap mechani cal Sstresses
to tenperaturé aE?emg‘E%a“b PC'!VG "i.‘giéd'a'b%ii totaduee b effiedoyt %ndeﬁhosklcmt etherwise be

mcrorelief i &b}&ﬁmﬂﬂe Wﬁ@hh@ested fe P&lbfgéﬂlc %eﬁ’m&%é@bd@é?néj@&:fér@hef an | ayer

cont ai ni ng the reli t

sho am nat e
particul ar coriS8r9¢ @H@ Eﬁ'ﬁ" §"ﬂ'§@'(¥ quf?bg(*p?ﬂ‘{ﬁtﬂ@e grring perdagtyrg. maﬂ;ag'eeyer
Sui t abl e mi cr cahigiment, andamderatcpptablemasage mh&:oﬁé]tmﬁtds BSndaiome Mdt @b AotM t h

nodem dosage Y te es and_be econom cal
inits inpl errgedrgl%%l on. Biﬁ Weq?ggqlpﬁ Odap‘qge fct a&@l’? H? qicrergligfhe
efficacy of t I‘ﬁi’OU'SHENPrEdMSf@EIIfe yshigh m;airesja@d;haesxgame tofchaiges imshupaohiid Ng
process for i npicRRBRAI I of
pharmaceutical |y acti '\?reﬁlego rﬁléﬁl*légg?éch%maiv\ﬁ&l éés‘rqéﬁd &g GI‘?‘rans gé'i‘aﬁfg‘%}é
reconstruct beSeENgFs ¢iath 5’6‘@%0 Deiatue $%95'I33'!‘§fqmlteﬁl5ﬂ¢fmed “tableS If applied o
adhere to one awlbeéron Htore! the lhyer Sbhidinieg iﬂé&eﬁ@%ﬁédﬂn&r&%ﬁﬁatezh%ubble

roducti on of crorelie coat ed ducts shoul d resr st
'P Wi nning in or%’kbfbi ,l‘,%\% éﬁ%\amﬁ(fq%arﬁc’ﬁ?ge E’ﬁ'ﬂ)ﬁ%aty? ¥sed i g‘?‘%ﬂ%g orpIpEessing the layer.
m croreliefs shoul3kitablegniprordliefsiusdd osiphgrmarattinalsaihsult batcothpatitng wmeqiahérﬁ new
regul atory app&&ﬁééfoﬁﬁnérgﬂéét%g%gﬁp&%@é‘ndt:tQaMﬂQ ﬁfwdﬁ ewx%‘?ééal li§ Product

is likely to have retai ne gen manut act ured and
stored. Stat edMPiEmRNiRtiony Ay misrorelief Mys Q!FOb‘E—‘ nansdstiimenta) to theeefcace althe y

vi si bl e indi Caﬁlﬂmnééelhlbﬁ ARY lhéﬂrlﬁeﬂ ba baftbfthe rrﬁhnﬂfacﬁ:ﬂﬁ? BloEds PR EmentifY
Such an indicato r,e sefuII I ndi cat e whet her "a dosage
oraieRanoud b seorihdor of
formhad been"exposad? Qfﬁg ﬁg’é‘? RO O P r@aceqyg@;y aetRingredigP¥s)gh
humdities, e. @/hﬂe bolegrag8tsansiet and reeonstroticheisyor fidtlsurfices, cvaledaxbies el aper i od
of time duri NOtaebLteRd fo SdnePs Id¥neldhotial, B Hvin, during the coating process. The
production of diffraction microreliefs on coated products should resist twinning in order to
maintain acceptable yield ratios. Suitable microreliefs should also be formed using
materials that do not require new regulatory approval.

It is also desirable to know if an ingestible product is likely to have retained its
efficacy after it has been manufactured and stored. Stated in other words, it would be
useful to have a readily visible indicator of the environmental history of any given dosage
form. Such an indicator, for example, would usefully indicate whether a dosage form had
been exposed to high temperatures, e.g., over 100°F, and high humidities, e.g., over 80%
relative humidity (RH), for any extended period of time during storage or prior to sale or




WO 01/10464 PCT/ U500/ 2114, -4 use. This problemis commonly addressed by
ptinti‘'ng an expiration date .on a container- for the product. However, it
woul d be bett?’O“los here was sone visual indication of effic‘%‘s‘é?ﬁ on the
product itsel I's therefore a principal object of this i 0P o
provide an edible product, including a db“sage formin any of a w de

variety of shapes gnd configurations. that has a stable mcrorelief whose
stability can BR®cORPPRYERIS @W@H&Rﬂd{%ﬁ%%pfm@@Bmamrahroredméloms coma:ﬁéda|

hol ogr aphi ¢ i migage prduel Hewbver, 1WJW€D b

specific, approved materials, et hods anecrzllhre Qg%% ”%J'suaﬁna'ﬁ%' Eﬂi"’ﬁya :
product that a8 R®BYPCNEISE| ve and conpati bl e vmth m)dem hi gh- speed
production equi prremtis 8efeibrRG PHhENASbRECH 1RSinl igerarat.uses. :
Yet another object. of this rarr?\?/hen?iﬁonﬁl s to mrg,e sreo%r&g?/és%g?ﬁ'ﬁlgrprq HEY oduci ng
hol ogr aphi ¢ br JIRHAME 5398 Jamdmamin! 2avide de"ehmfgeams aad ctrifigupationdy Hachdsa a

wi do range of - staamicrohOl WRscOAR cirvel GBI SR o LAKIL ALY E0! O

i ndi cati on on %9ch| dgosa forminthe formof a ogra
changes if the "BE8HY Qf%ﬁ’r‘ﬁ’ﬁ‘égesoaé'@r? fieBosed to severe adverse condltlons
of tenperature or hanbitiet principaldpiechigho %W@Epée‘ﬁictébp%vgé!h%?erél SY: %

] ect

controlling an n ounterfeit dosage forns. Sti anbt
is to provide ggg%@g?érpq ”Pﬁ”%%’Pf’“‘i‘&@i‘.g’er%'r@eeumaaﬁpenpanblevume in

doubl e blind smMmasieashighispeedarodblicnadquiptnenband 18dtinilded gghfagr&gglcgglmgdvant ages
wi thout requiripga@ ey regulatory approval of the dosage form

anot her object 1s to provide color and visual inmages and effects for food
products ana for phdg obia¢tof thislipventiomis e probide &spsterh idriMronegay at ed

col ors, dyes, hok rapmerb SrRtiddreficat d LB e, than hose whi ch
are FDA approv | )r Wit h {cr?e&hfls?g;% 'EW&%S?"S e ”gél"bPﬁi‘F{ e BA98 as a

contrast col orﬁ{"g' make hol ographic effects and inmages nore readily
vi sible. Summary of Atdteerd dsbye&:nkIthﬂ'oBEi@adis)éal&ﬁ.xalﬁt?&mrbhﬁ‘dléd?‘éﬁBB eS¢h cﬂfsgﬁ’é des

phar maceut L cal nsl ot her roducts bearing
mcrorelief, aﬁ%ﬁﬁ%&?ﬁgﬁ %r e Iﬂ’gaﬁv'f'ggBﬁﬂﬁ?%E‘“&ldP?argéé?M?Srb@P? exposedrhe

di ffraction reld #veiesadvase eondiione df lemparaiuag er nuodidiy. sui t abl e material, and

once forned, is stakbbher Sbiecti mat er
Appar at us o Py e\/\hgr Lg 6?\5%'?3\6&% dydlehBF co“%&yﬂg%% dtete%hng counfe%e;?

Still another object is to provide dosage forms with covert identifiers suitable for
use in double blind studies.

Another object is to provide the foregoing advantages without requirng a new
regulatory approval of the dosage form.
Yet another object is 10 provide color and visual images and effects for food
) products ana for pharmaceuticals, (1) without the use of FDA regulated colors, dyes, inks,
- or metals, or (2) with colors other than those which are FDA approved, or {3) with the use
of FDA approved colorant only as a contrast color 1o make hologfaphic eflfects and
images more readily visible.
Summary of the Invention
Broadly stated, the invention provides pharmaceutical dosage forms and other
edibles product'é bearing a microrelief, and in particular a high resolution diffraction relief.
The diffraction relief is thermoformed in a layer of a suitable material, and once formed, is

stable, The invention further provides the materials, apparatus and processes whereby



WO 01/ 10464 PCT/US00121149 -5 such diffraction reliefs can be applied. By
means of this invention, a nmicrorelief capable of diffracting light may be
appl i ed di re‘gblo?/{ to a product such as a dosage form The present invention
al | ows noni t oPPHYP8t storage conditions.to preserve productPCHVROMENM v .

Edi bl e diffractive gratings as a struct%ral conmponent of a dosage form have
the ability si.bl e to the. ungi ded eye m croscopi c changes, caused
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core. and a %W%&hktﬁfchbrna@ésdandlﬁ)@&og b er of material that retains
the mcrorelief grthﬁne formils pan coate "the core and conpletely

encl oses it | n anot"Rdventgnpreyides ‘h%l?@qﬂopmai pratibojiomofiedlitde tdiars itheut thed  can
be printed Ornelcémmat ﬁﬂilr@r\b@né ﬂ@d&?étﬁjecﬁbﬂabﬁé hla{engtggﬁgxeé’s 35 Ht he ! ayer

Itself can ,ﬂuml%g ceuticall'y active materral an 8"t e the
entire dosage orm JNetglhepch @ golt ﬂ‘e‘t!f"?’r%mwlﬁawe@dsma)l ution of a

t her nof or mabl e rratllepnaémbmhemtoemlsfdsﬁ&utthe ifGERISRA pFRRS aldoSsyelbmyodi fi ed
cel lul ose, mdiphgHgf 0od starch, gelatin, waxes, vegetabl e gums, and
conbi nati ons thereo? The pref erred material conprises a nodified

cel | ul ose, namel y 2 RIVIRY peroprsese Phytmactdtichiysetivedobiince and a

hydr oxypr opylmehﬁwegﬁ@;lygé—,_l@g,)ab,e%q,em xtures thereof. The material also
preferably incl ude%1 g astrcr zer and a colorant. The choice of

pl astici zer and/ ot "THEPREPAYSHEIF Quishipxeriovpriaying seldeoree| and a migporelief orsidar e
adjusted to '&€ntrol the response of the microrelief over tine to humdity.

G l's and waxes W trje LREY, . Nt s ad xed to this |ayer provide
control over the res %%s%f mﬁkhtarn&%r%ﬁé °'e'lfvé'°"f’t'9@“f83'fé?ﬂ5%r%ﬂ‘%?’e

Fadi ng or c héﬁ&earﬁjfc%'eé?'y (—"?ﬁf@eﬁd I am&wgm thig lager paiotyadvetsahe 6steangl e) of
the visual i magéeoerined beriintabicte el IestillanbRERbhE the b d&F 2

contain a pharmaceutically active material and constitute the entire dosage form.
This layer is formed from an aqueous solution of a thermoformable material
selected from the group consisting of modified cellulose, modified food starch, gelatin,
) waxes, vegetable gums, and combinations thereof. The prefemed material comprises a

modified cellulose. namely, hydroxypropylmethylcellulose (HPMC), hydroxypropyicellulose
(HPC), and mixtures thereof.

The material also preferably includes a plasticizer and a colorant The choice of
plasticizer and/or thermoformable material and the relative portions are adjusted to
control the response of the microrelief over time to humidity. Oils and waxes with varying
meling points admixed to this layer provide control over the response of the microrelief
over time to temperature. Fading or change of color (due o a change in the
reconstruction angle) of the visual image or effect produced by the microrelief provides a
visual indication of the environmental history of the dosage form and its integrity.



visual indication of the environnental history of the dosage formand its
Fntegrity. WO 01110464 PCT/USOQ 21149 -6 Suitable waxes include paraffin
(a low nelting point) and canuba (a high nelting point). Suitable -
hygr oscopi ¢ pioashesss zers i ncl ude sugars such as dextrose (hié,qﬂg%

hygroscopi c) and propl yenegl ycol. Wen.g.he dosage forns ar 80’69‘%%
coating, the cores are configured to resist twnning by reducing the
amount of the Suiableavaxes &icludh ®arit f of the dosage form and by
convexly curvigg.the grut er rms? erf%ggz?nega tp?)@aaé'rdl‘?rq‘ﬂgq? B'é’gé""{'}fng point)..
tabl ets. Flat area re&aucrirenPIPHEiZatdaclnds sHaae suchasaiestrose (Bighly h&%‘é@odbfc)a )
tabl et with a angameplydneglytdlat bottom that receives and retains the
mcrorelief. Broadlwhé,}@g%g 2 qrethod of producing a microrelief on a
dosage form according 16 FReHPESATE MaAedHRagcoping. thecoreshare sonfgsrealts a.
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opposi te that denesilly fidtdofom 4t " i at | east one
and the coated lay%{goa%ivr:is ng ori‘%%ﬁ'gﬁgni’geﬁshﬁgﬁi'ﬂ'ﬁ'%ﬁ'éﬁ they are in said
poacy

opposed rel ati onsh 8ted sasmetiod b producing plniitrerefief dnaLdosagb fbntnfb%o&gﬁbed
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| ayer, f. cooling the cated |ayer thus teplicated; and g. denolding the
first plate surface froffithe 9 the gosg with a Ipen ath theptalbrenhblepaRARNR b

t he conti nuous (nwbatwb)emhwmdrﬁhi&ém@midﬂﬁt{\%ﬁ| ief on a core which can
contain a phar maceutica#)ly aéllo{,i\é% suQ%t g’nc_e and which is coated with a
thin layer of a therno-fornable, PRdTUHSEVA0 abRipeiRphictdifiiaction pattem sortres on
coated cores i2hleaska postionpfadisstisoriace theqebBt e cont ai ni ng a hol ogr aphi ¢
diffraction pattern on gne s facing the coated cores on the
conveyor, the plate being rm!\'/léar%?g'%ﬁ(Q)%g%?%fgdF?'F§t‘gGPP%?PﬂQﬂFP°S'¥%hatﬁrsf plate
coordi nation Ghgice

the carrying, and with the one plate surface spaced from

the coated cores, a hedter Ketinganbsdt¥onk 3 i '}Fa egnperat ure of one of
the plate andid {48 ghfdihen HNEL . Of cé)ati ng to 3 é%/grlg?d{/h\/ﬁregrggteﬁ?é%wpﬁgW%yer
i s formabl e, Yy are in said opposed relationship;

e. pressing the first plate surface into the coated layer to replicate the
holographic diffraction pattern in the coated layer;

f. cooling the coated layer thus replicated; and

g. demolding the first plate surface from the coated layer.

Broadly stated, apparatus for the continuous (non-batch) production of a

mircorelief on a core which can contain a pharmaceutically active substance and which is
coated with a thin layer of a thermo-formable, includes

a conveyor that carmiers the coated cores in a first direction,
a plate containing a holographic diffraction pattern on one surface thereof

.facing the coated cores on the conveyor, the plate being movable along the first direction
In coordination with the carrying,
cores,

and with the one plate surface spaced from the coated

a heater for rapidly raising the temperature of one of the plate and the thin
layer of coating to a level where the coating layer is formable,

apparatus for pressing the one plate surface into the coating layer after the
heating to replicate the diffraction pattern in the coating layer,



apparatus for pressing the one plate surface into the coating |ayer after
the Heating to replicate the diffraction pattern in the coating |ayer,
W)01110464 PCTIUSOOn 1149 -7 a cooler to rapidly |lower the tenperature of
the coaling MRYAMY stabilize the diffraction pattern in the/esvetiingg

| ayer, and apparatus to separate the one/plate surface fromthe coating

| ayer. These and ot her features and objects will be readily understood from

the follow ng detail ed aleomrtdidpRy l@&eﬂth@te?ﬁp%iﬁﬁ{eecﬁtr%’%?ﬁﬁgﬁ%ﬁ% %tgét

shoul d be reagpi giﬁl | ﬁht of the acconpanying draw ngs. |p"€eon of
the Drawings FIgemPcin Belam e ce#ipoddvet@anfon of a coated, curved-face -

tabl et according to the appsRagnb sbfiraBtHelbhe ﬂﬂitgsugaéesfroﬂn 8RR qa)}éire.w of an
altérnative coated,_ curved-f tabl et according to the present ‘Invention

ac

with lettering on JRESE 3RLONES %?‘“2% ang objegisavi)! bereadiy enderiedddromhetitliowing
tabl et shown i detdied destripfiorgol tRBpieferfbd\dndintentd 115 PoEUBLO%y Aiighfkab! et
shown in Figs._2 and 2A; Fig. 2Cis a detailed viewin Vertical section of
the lettering chglgﬁanaqngncga\ylﬁgs.| ine 2C-2Cin Fig. 2; Fig. 3is a top plan
vi ew cor r esporBiiefiResanipfiorgof tBe Diavdingsal t er nati ve enbodi nent according to the
present invention w . f.ace nd. sl oped edges; Fig. 3Ais a viewin
end el evation of t\# 'Bd%%g%%IQE éf@%’%i@g cgated,qupved4ace tablgt agcprigingto tede

el evati on of tResenhipyentioshown in Fig. 3; Fig. 3Cis a detailed viewin
vertical section ofgid ' ng the.line 3C3Cin Fig. 3
Fio. 4isatop iig. 2 5 e b6 Dw o SN cblGo, o REr S50 e et ) e
accordi ng to PhECEFUIMEPliomiEhletieringinianeffacet central faces and rounded
edges; FI Q. 4A 1S Fig/omis bvieRd ol BKHIAR BE diigt ShAP R FgNEWN 10 Fi g, 4
Fig. 4Bis a view |Fp.§bde el evatjon of the tablet shown Tn'Fig. 4; Fig. 4C
is a detailed view Ih<Vét BVEX '™ SWeEleyalionnt the tabletshovndn Fiore2 ar@24C in Fi g.

4, Fig. 5 is a tofFigRers uidetsied viawir airichbeetlon 61aRt RielrPbRIn A6gahdiitd to
the present ijnepij@p Mth a central recess and rounded edges; "Fig. 5A is
a viewin end elevation of the tablet shown in Fig. 5, Fig. 5Bis a view
in side el evation &9 2featepen viewcomespandingyto Bg. Fofgn aliEnatveantiebividned Vi ew
in vertical sentbeingtcdfRbradedtiBvéditn Wik fatiee? Gl liobkeddds:

Fig. 3A is a view in end elevation of the coated tablet of Fig. 3;

Fig. 3B is a view in side elevation of the tablet shown in Fig. 3;

Fig. 3C is a detailed view in vertical section of the lettering taken along the line
3C-3Cin Fig. 3;

Fig. 4 is a top plan view corresponding to Fig. 3 of another coated tablet according
to the present invention with flat central faces and rounded edges;

Fig. 4A is a view in end elevation of the tablet shown in Fig. 4;

Fig. 4B is a view in side elevation of the tablet shown in Fig. 4;

Fig. 4C is a detailed view in vertical section taken along the line 4C4C in Fig. 4;

Fig. 5 is a top plan view of a flat-faced, coated tablet according to the present
invention with a central recess and rounded edges;

Fig. 5A is a view in end elevation of the tablet shown in Fig. 5;
Fig. SB!is a view in side elevation of the tablet shown in Fig. 5;
Fig. 5C is a detailed view in vertical section taken along the line 5C-5C in Fig. 5;

Fig. 6 is a top plan view of an altemative embodiment of a flat-faced, coated table
with a double recess according to the present invention;

_Fig. 6A is a view in end elevation of the tablet shown in Fig. 6;



Fig. 6 is a top plan view of an alternative enbodi rent of a flat-faced,
coated table w th a double recess according to the present invention;
..Fig. 6Ais a viewin end elevation of the tablet shown in Fig. 6; WO

01/ 10464 PCWMN90f104dsl49 -8- Fig. 6B is a view in side el evat iP%{IBEOI{II?E
tablet shown in Fig. 6; Fig. 6Cis a vi-gw in vertical section taken al ong
the line 6G6Cin Fig. 6; Fig. 7 is a viewin side elevation of a tablet
according to the pg; | At .on W t.h section of a |ayer containing a
microrelief pattem,s'sﬁ. éa‘a%‘ggeéd&? %Ie\éatpala?g}e tRRptshowpdn Fig. 6is o perspecti ve
view of a capsul e H8c¥F i ajewin verticap sexsion taken wioniyitielinkl 60366 in [gY &;i 0N br oken

away to show a | 0oosg. Pis aii i cont gi ned therein and where
the capsul e itself has *a m%?ﬁ%‘f%%‘%gﬁ értaﬁh?t(?tcﬁ%@h?ﬁ%wgipfﬁs‘?ﬁ igverdgiop with

per spective V@ 8GR oha dayer cepiainipg paviciorelietratitrm@nt adbéred fr e@mblet corenvent i on

with a portion brokgng® i L 3qsuife : i al _cont ai ned .
t her ei np and %qe%zge \(,:?;‘yesuil%ecG ‘imtwsi%?fo Wr31as a n%g %@#@FZ’F‘J %5??"2”‘3?1&"%@3

therein; Fig. SR/ PR Torshey doesesy viscaws exre matasiabeprdgitrdtheleear@ f or m

accordi ng to whese thy epable iisBif Bad & McredRdrPaflemndWPiediRdeil Ng @ nicrorel i ef

pattern itself hasg ggt]aarmace tical I}/ active ingredient(s) therein; Fig.
11 is a perspective Vi ew %“:frs%fecﬁ‘éfc‘fl%‘ﬁB dFoTh el capsWraegrdingtothe preseM. 12A- H
each show al ti8Yemioh with ar parigebrokdrsaway tb ehdw b aiscBlisidbra Rtetf@ntdildaAlleanal

Vi ews, excepta,ﬁ‘g.,erg?,ﬁ %ysﬁllé.if'sérfﬁgs g)lpacg%,\éteg\éyaﬁ%?;@%ccor ding to the present

invention for controlling tw nning o dthergin: 13 is a
sinplified view i Figellisdciewin side elevation ot 3 helpgraphia desage IGHTaBidig tbthe he

present i nvenpresehtviehtich Witk Adayer B5H; i@bfaiidfQs ufacturing
hol ogr aphi ¢ phar maceutj cal s al %%accéﬁi? ﬂg& %h%f gn%?'g'g% %Si%hvention; Fig.

14 is a vi ew P SPERIEPIMAHIYR HowdiepKs) thesei at us shown in Fig. 13; Fig. 15
is a detailed vievwigmpeageesiecive idw bEpSERY .e
t her nof or mi ng ass ;%Ziltﬁvm ig_' Fi‘_%s“.' 13pandg61]§fﬂ&%ﬁigw5§%e@bﬂ§a sinplified
perspective view of-a be { PG how Aliemalivr prRnaementstin Potiter rlan anshsidert us
accordi ng to Yenetipralyiavs, exnephEigoted whichisin bratvigw 6y, RRLAGRGRIhE present

phar maceut i ¢ gh¥ertbi for2oh@SIiN Wi t dnvention; Fig. 17'1s a view
in side elevati oncr_oié t he ap%‘?ﬂar{nﬁgég%%%g%%p I'g. 16; Fig. 18 is a
t

sinplified perspedifvt §asfingliiied ey in perspedtve obarbeltiyneappasdtunadietding foytRe,
twin noving tereseft dweptici withod RRVIAG UEndEe St S rdciiring hE8§@priL NV eNnt i on for
manuf act uri ng, ol 0al AR %Ithaac{:orTrEi%S i tlhg%ll'éss;ent invention;

Fig. 14 is a view in side elevation of the apparatus shown in Fig. 13;

Fig. 15 is a detailed view in perspective of the moving transfer plate

~ thermoforming assembly shown in Figs. 13 and 14;

Fig. 16 is a simplified perspective view of a belt-type, twin moving transfer plate
apparatus according to the present invention for manufacturing holographic
pharmaceuticals also according to the present invention:

Fig. 17 is a view in side elevation of the apparatus shown in Fig. 16;

'Fig. 18 is a simplified perspective view of an altemnative embodiment of a belt-
type, twin moving transfer plate apparatus according to the present invention for
manufacturing holographic pharmaceuticals;

Fig. 19 is a view in side elevation of the apparatus shown in Fig. 18;

Fig. 20 is a top plan view of a slat-segment conveyor belt according to the present
invention;

Fig. 20A is a view in section taken along the line 20A-20A in Fig. 20;



Fig. 19 is a viewin side elevation of the apparatus shown in Fig. 18; Fig.
20 is'a top plan view of a slat-segnent conveyor belt according to the
present invention; Fig. 20Ais a view in section taken alo the |ine

20A- 20A in FVQOVP@é4 WO 01/ 10464 PCT/ USOQ 21149 -9 Fig. 21 F 'gT’HS%'FHfﬁ ified
view in perspective of a linear frane- ard-t r ansf er pl ate type of apparatus
for manufacturing hol ographi c pharmaceuticals according to the present

i nvention; Fig. 22Fi'9521aisdesirabliﬁedivieh/émpénspmws pez linesefrarhe-ahe-ransier piate type

f d-t Fi 21. Fig. 23 t I
A L e e e A
accordi ng to vesdion20 and 21; Figs. 24A and 24B are views in side elevation
f th |

248 248, T ospect i vapyr: ErRgedes i BShe e BErk Damei0E oo Groale B e

enbodi nent of inFEg.2dt ary appar at us accord| ng to the present invention

operating on f raneplﬁ% 5’54 {)lgfl vt §n Lég{::%:%tugf Pﬁwg éé?-gtrué DO Mt of 22

Fig. 26 is a view erspective of an erna
f r ame- and- traﬁ@ﬁféﬁmpﬁ‘:&@@mgttqﬁtgsmdamus according to the pr esent

i nvention; Fig. 27rps za»AvanQW4ersrét.g@sﬁtsea@ateto%ftt@s?éé?ﬁ%@ﬁ&ﬁuﬁ?& Oni "

Fig. 26 ; Fig. 28 iS5 a detail View I n perspective o
assenmbl y showlPkemaiengthe lineg24Ard4A and P4B-24Bgespectivelliew i n per spective of a

rotary die punch aﬁgazatsw@m%sypeaww bhanerﬁét%%mbou.%ﬁﬂ&ﬂaq'ataEFé@araﬁQ s
a detailed view I‘ﬂ?éf 1ﬁ$ali§sl ve of several die punches shown in

with a pivot e§“C¥ %fBé‘?"&B‘I'QS‘ qpsrating op f’é"lee?dpé'ta”f’fﬁ'e‘a’e&{[‘“? gfglﬁe WPHw

di agram show sbpven ihiFgh2g; general i zed process according to the present

i nvention for thergal r.m.n amcrorellef atter
dosage form Fi g.ﬁgzzggaa“eg‘g'ﬂeormﬁpeg' °é\ﬁl‘ tvgﬁélg&v?v e’?"d tf?”é’%ba]Ftﬁt us
according to e appargwaactyding ta wnpfeeemdn\reou@n | aser inprinting a

di ffraction-reliefrgagi eramévnmasthe%v%t.oﬁﬁﬂhé Qgparéxaé’%vﬂfm figdegage form and
Fig. 33 is a view ] nogpers ective of an ternative apparatus dccording to

the present invent'Boff SRHeAIpE Viswdz permpedine gtihe eepligatign prspmbbpeenm it Figk er |
Det ai | ed Descrbphd 8t of the Preferred Enbodi nents

Fig. 29 is a view in perspective of a rotary die punch apparatus according to the
present invention;

Fig. 30 is a detailed view in perspective of several die punches shown in Fig. 29
with a pivoted central tab operable to eject a tablet;

Fig. 31 is a flow diagram showing a highly generalized process according to the
present invention for thermal forming a microrelief patiern on a solid, coated dosage form;

Fig. 32 is a schematic view in perspective of an apparatus according to the
present invention for direct laser imprinting a diffraction relief patiern in an outer coating
layer of a dosage form; and

Fig. 33 is a view in perspective of an allemative apparatus according to the
present invention that operates in the style of a high speed printer.
Detailed Description of the Preferred Embodiments

While tt}_e present invention can be used to create reliefs in a variety of ingestible
dosage forms, tncluding confections, it is described primarily with respect to use on
pharmaceutical products.

As used herein, *microrelief” means a regular pattern of grooves and ridges or the
like that displays optical information or a visual effect, when exposed to suitable radiant



Whil e the present invention can be used to create reliefs in a variety of
ingestible dosage forns, including confections, it is described prinarily
with respect to use on pharnaceutical products. As used herein,
“microreliefyodbfis, @ regul ar pattern of grooves and ridges or the | ik
that di splays optical information or a dIsuaI effect, when EXpSRHE

sui tabl e radi ant WO 01/10464 PCT/ US0Q 2 -10 energy. "Diffraction
relief" or "grating" and "mcrorelief" include both (1) patterns of the
grooves and rewRi®s Plfsactivadelieft glgiatingismd “fhwloghehef'ﬁhﬂlﬁdeatﬁ&iﬁlmpauérhbof Hei ng

engi nes, and v ub equen

trgnsferred tom?hég ég{g??égggpmc‘;‘ﬁﬁmgﬂ% E‘)&Ht fe%hCQeW wn%ﬂb?'?ef) af sual *

i nformation, Yitgber kpowndeshniq @Smcbetﬁ}dbsmee@ pmsteaed o e dgpsamviesn and

ri dges when pbp@mdd/oﬁrbﬂlgmé},%} nd¥25 Visigal mrﬁx,g(,g,{nwﬁg% raq? ﬁg{lgpl nt gﬂ{ erence
C

pattern produged fr Haser coher ent ht sour by Y beam
split, and th P e "&°&’?‘§’@F qng rigges w fopﬁfbhltumleai%sbliruehologramﬁ&corsed

herein, "hol mgriraeﬂferanda p%hﬂﬁrbﬁ@&dfron@é@asbf‘(c@ﬁ@@ﬁt)ﬁ tbaﬁk‘%’ﬂﬁh &g'gut ut

pr oductlon of ges and S on osage form

as well as thelar% ?égoaﬁgttﬁﬁg??%rf” eﬂggt@:ts laserhght 'P%@Eﬁmﬁpghf\syﬁemrﬁl@,
i ncoherent | i tatogram? aindpfhelﬁmapmd' aeﬁmehdmnb mctuhe td 5:6@@%:'\ 8fopiighli ef is a

hi gh resol uti solutl refers to a

di ffraction rﬁe)'fbnq?er egfl,gg g%hg Ohfmed‘i'j lﬁsbtlhﬁ" FecgRstruckion UsiEg i ng
at | east 400, e’ﬁ\?ﬂ@?"dl&t‘é\m\yf‘@,Bwohetrentsugboo I|nes per mm(a 1/2 to 1 nmicron
phase di spl acenent H-?bod I ff | relief
are proportional t|3ca‘ trﬁiee?'&/g\r}e % W’ﬁébﬁ ﬁﬁéﬁ{gﬁ@gt’%sof"ﬁ F%Eqd'Wth

The | nformati (?ﬁ Ty ddigh trsaiution] 'EfGFﬁ/'éyﬁeQ!"fab‘antfh'@f Hiat iscaphbile bf difractivg \siblelight
depth, inage, amprhawajatd@ésmomraddwp@uym% \5,600, fRds pdr 'ng'ﬁ (a’blilé%a QWY ar i ous

uni t dosage f del i of pharnmaceut| cal
i ngesti on. i nb‘l’l sé’lﬁcFE‘&Pr‘a ?/S'rhélﬁ’ﬁg?’!ﬂ?@é° ﬁhéﬁjéf’%d’% relie rearopomonal to
phar maceut i calhe waxelength|of ¢t lighhitis toirnérhyt vaTHY ﬁ\tcﬁd‘neﬁbn reB&r8sd S5k Rirvajat S

such as over - b Gautéies ARk %&! eé%’el’??%%ﬁ tPEte rt?\é\%@gsﬁg&&hge@é T Xt ur e

conventional sense to nmean a
of conpounds for tHgs- ﬂT@a’c"‘ﬁ‘é’ﬁ'@"@‘#S ypitgiosagesforras 1€ fon thet deivery ofl'ﬁrerrhaa:mm

al so refer tobyerar mgesmal mmmdbahca %ln@é@ﬁ&én%'r&f@rs% %xH.d%u rfL a

sollddosagefsn}) ‘?‘? I'?fgﬁ |I|zed|nte|nvent|on

the current |y ¥RLIROPEE ARiatminsiered, ingested prpdpeisgush @Fa?ﬂeéi'wawed

tabl ets (capl @edirinesiditaisathe teof it userbihats iconveaticrak Qé?nseQ& niéﬁh b pﬁﬁnﬁyac\éhﬁcgflﬁs

such as injectiRp ogﬂkxgﬁrﬂd St qo P{ "sections'

shown in Fig. 10. F e prﬁ'%%geéze'a%f" %%’thssaf?r B F?‘H??"f%? dRresger F‘H}dﬁ\ﬁ’" 10

whi ch are usef g teAncan glsotrefes toiritighall and et Sippiesmérds whitk areddl tHeCform of a

col l ectively silidido¥agisSformAossge f&r%flﬁmzed il the SoviRESH iRLERS it e duintlPSage

form core can, be cfreated wWithor wt

orms such as compressed powder tablets, coated tablets (caplets), hard and soft

gelatin capsules, as well as new forms such as injection-molided starch tablets, and thin-
layer “sections” as shown in Fig. 10. For the purpose of this invention the dosage forms
10 which are useful within its scope will sometimes be referred to collectively simply as
“dosage forms”. It is understood that the dosage form core can be created with or without
phammaceutically active compounds (such as in placebos, double blind tests and
confections). 'Pharm_aoeutiml dosage form® refers to a dosage form that includes a
pharmaceutically active ingredient. These forms are included within the scope of the
invention and can be manufactured with the disclosed methods and apparatuses. In the
pharmaceutically active tablet, hard or soft geletin capsule, and injection molded starch
tablet forms, the pharmaceutically active ingredient or ingredients are typically mixed with



phar maceut i cal | y active corrpoundé ('s'uch as in placebos, double bltnd tests
and confections). 'Pharmaceutical dosage formi refers to a dosage form
that includes a pharnaceutically active ingredient These forns are
i ncl uded wi t WPA1 P4 scope of the inventioF and can be manuperiisioRehewi t h
t he di scl osed nethods and apparatuses. In~ he pharmaceutically active
tablet, hard or soft gelatin capsule, and injection nolded starch tablet
forms, the pharcamizedbmpadihy edihdniE€nbivl &4l ingredi ents are typically
m xed with WO 01/10464 cmn%/ US00/ 21149 '?‘s}_’%&g‘”@g‘#‘?ia Ve IR AGTERD pi ent s
that do not r&3CEMECPIFNARAIpheMASeYlicg exdipiants assodmedwittamaking 86l ddsage .
conventi onal [immsmACRUYHEGevIEXSH PEAYNSd ! Ay Ing sol i d dosage
forns of the %X e 'ﬂ%evi 0 sl%li| ?rﬁynt i o-ned,'a%ﬁe%}oﬁgé%qo Qﬁ%mhﬁ%s%e art
Thus such ex |'€ﬁ"8 S‘%@?P 298 RAithee et fomeula irohide fope puinage bimdzirs) figvcRings, OF
nore bi nder s, béffes,ailuenys, coldss! idtpiesnts, GWeBRRAIS ; : ricants, .
sweet eni ng ag ookl ckeni ng agents,. and g?iaagxﬂ%'gﬁ'&eglo gggwﬁ'iaﬂdéﬂll?%'“%an
%Q#@ ex{:: ief g
serve nul tiple functrons, “PSFe efupgliops,tier exapleds botraibindtrsingt egr ant
Carriers and @igiolqaramt Saaices v dxcipRnis Be Well dbdinield e [ exanpl e
Rermi ngton's PRgpy &#bﬁ%égi enlc%s,' Ei %Qgt(heentuh Edi ?’f%ﬁ,gﬁwé%%?%ﬁﬁ?ﬁng i ng
Conpany, 1990, %ip s RereeliNEsr o niEdition MagkdRublisting Goresanyt
i nvention cr eA3%s whisbdg bereiorimniveated byredérbideact i on reliefs that can convey
i nformation, visibige gladéRh rt...to the human eye in nornal (e.g.,
daylight and/or i ncaﬁ%escénﬁ’gg Yog‘néd?act)?s raes Eﬂm‘f E‘?ﬁ%’l‘g diffeaction refiefs that part i on.
In"at |east tFROVEY S¥Qimatien. visieend/arivowert, tethe ebmamen: ih AR (2, daﬁi%ht
t her mal - f or mi agd/ominsEmdes ERHRALLPLE Sfugh- vol ume, hi gh- speed
dosage form pfoﬁ-ﬁé’%és%n fag%{aﬂréat us %r?\gl %&"ﬁ%g(fgﬁﬂb&%a@g'p'é‘c"? Il‘??Ft‘t’?‘:@”’g‘?"@%’ent
invention is the use df 'an§ieared byfharmebloppinginiveaye combatibleatith cwrenttigiei ve a
hi gh resol ut i wivrde.fHighasreed os®lei t6rim gréductibsl apgdratidla bl i ef -pattern

reliably for thep) | fe_of .the product, unger ant’l ci pat ed
condi ti ons of rraﬁou?g%%i%gg& th%%'&f?% ,vem‘é’?'d? g &sepipnputer layar efta matedat that t

has been foun®™'RETVeRhighiresolmtive diffectoremtiefie; ardiptalnafar@slies biterh Rkl icPut er

| ayers or coathée irgéndoOa ¢t tie : ntll. heated to soften
(i ncluding | igﬁgé%()ang, he, | 'etlyeﬁg?fc(t'gu)c‘a%{oﬁgg&?gg?"&%"%°ﬁ?ﬂ]‘f’%’é%l'\?{‘?'6‘ﬁ- |
diffraction reliar. ang Tiracean thgsbesn foend thataenain materiatsidap bepa) fofhéy | N a

sol i d form whale Soij oviet bassdr ozratid@mbrdﬁdmre.@fﬁbééquﬁﬂﬁrﬁg{egﬁt% §§f{egs of
rty, are

t hese mat eri ajgrzial, aue a ntyol |l abl e water-stabi
heat - f or mabl Z:th aFﬁrﬁe{?ﬁgé%ngﬁgggbé?B‘é’fdﬁgt% BPP@@“H%S%@** gifzstien regfnangy known
pan coating, 'pr PGS iyetainithptratisl nattare rrmsdio &sm whien I(5)vBlb S¥elda Se-moided.

advant ageous| Germraizhamogsts of Hatd Mgfribib ale ﬁét&éyﬁ-ﬁa@g %Q';m%%ﬂcr Gk 2By,

wrinkling, a C | Lizin can be nmade ow or gwaler-gia
t enper ature F‘g\é@%a‘f’ hﬁgbt ar ﬁﬁ?‘%ﬂaw Pf being appliag ty therdosage fohe by kmawn pean

retain a gr FOPHRP. RibtNgaopamineting teeHrinuesE SiichaRatbhies SahBg&usly Ao Pdick €nat h
of Jight, ar Eboﬁﬁﬂn@&ﬁﬂ'a@e resistant to cracking, wrinkling, and/or crystallizing, can be made 1o fiow
- or bond at a temperature lower than that which will adversely effect the core, can retain a

grating with a phase displacement on the scale of the wave length of light, are palatable,

will not interfere with the release of the cores contents, and have controliable heat and

water stability in storage so as to accurafely control the fading or color. This controliable

changes seen s a fading or color provides a readily visible indication of the

environmental hi"story of the dosage form, and its quality.

Reference to a thermoformable “layer” 10 shall be understood to include plural
thenmoformable layers eoated and/or deposited adjacent to each other, for example a



will not interfere with the release of the cores contents, and have
controllable heat and water stability in storage so as to accurately
control the fading or color. This controllable changes seen as a fading or
col or provi dweowioseadi |y visible indication of the envi ro”%‘ﬁﬁuu&]il tory
of the dosage form and its quality. Refertdrce to a thernoformable " [ayer'
10 shall be understood to include plural thernofornable | ayers coated
and/ or deposi tRensRirAss r_ex le a WO 01/10464 -12-
PCTI USOQ) 21149t her mféQF?r%ﬁ‘P% @%’g&%g’{e%ipé‘?n""?ggé’aﬁ'@if%‘dmemyeoibue cigar
backgr ound ovEEEYRANIRIE Ryerauich nepeivesss oviarerslied. | ayer whi ch receives a
mcrorelief. Morems iekifiealyl tbo SHfe Lals which can function to
some degree, albei tﬁt h vgryi?lb%ggé‘%es omé'?é%)ﬂlﬁ"fgﬂ" 13 some deares beiabl e
outer coating™{¥3Veiegidsaress @l stahilly. s athemmclomiable ower ehtingio rdeive 4raeiagr ade
sugars (i.e., difffactioseliefintiodedfdd ghata! ; tose and m xtures
t hereof); pr o;'%!&&se and/ o eooé%/rge@t i defg?jéﬁégélﬁﬁu%uﬂgecgg%ﬁﬁ eXo8%i n,
and col | agen AR get S(TKWresIaereot: proleing apdiopprlmeantides $UChBS albuns @ageh,at | ns:
lipids such BeinoahdcollagerybrydgstatingSpariiuthrk Bicom g@éngw&é@@z%og%laﬁhsﬂﬂ -goi nt
waxes such asgR@ArRAfHL Nrial %giggp% FL?% betes,l- and variQus polysacc ari g ¥
namel y, carbohydrates Soth as> 20g 4% coatolahls msitingpiat waxesBuehasgsiraf(in,
modi fied cel | tATB4Ra, apghbeeny @ndearious polgsacBhirideb) amep daftoRara@s Isu&p%es, whi ch
a

are presentl uREehR Ihagl 0, l.cel | ul ose (HPO) nd
hydr gx_ypr Opy?lorfdent P¥ ‘ieful?giia(r)dsh gg'(dﬁp% %g[fbm%'ggé%@g’@g ?’lﬁ’rsrmd%l?"ﬂf%'dst- hitables ent
i nvention, th&oHfd peliviosee whighiase Presentlyinefaed, linhate HyBrixgpropRisuRES e med

in two coats aﬁdlﬁyﬁ}o@p@weugwﬁ,idgg(mshdbﬁyer of an aqueous solution of the
nodi fied cel |l ul oseg HPC and/ or HPMC, a plasticizer, and a contrast col orant

to make the hol ogram HoPe 308 IaFm 1D of the pipsent pyentione thewiffrattive reliebedntading PVC
that overl i elgyerri@ is preferably furmed inawo @&t of | 1) a%ldi%él(r@%trldg@r H%g%u (H?her in
n the

ayer 12 may raiope MERGHELeRLRITG BhaiotPME, aiasiiier. sma senmste of o
wat er mar k i n SRRIPALY makp dresholdnarh niuoe mpdiyreisible$2)@ s@dnd elbPEcRbf HPME s COT €

and a clear |oualesbdd codrs tHeNlor Cohil ¢ .counterfeits and provide the
advantages of covert information. For ntg%g 0 bsglfsaegh?' 0l ?rﬁ‘?f&?ﬁ"@al 10 of

rt | ) G

the present i Ve PEIRPIEAYRE 2R Dicsorelef garried inthe dayeh 32 mdy shihd rmadilyatsible LM

starches suchcaadunmion ircthe inaturesica watethard insiEty phpemL sati R&%ra%@r%ngﬂoar Iy
4 or To a

where it Is | he .l a 12 to a core 1 € a
| abel of the%’é@qﬂg‘%ﬁ%ﬁ%&%ar Seg B T4, rep oo a8anHE! mnigrigitssangeprovidem

The fol | ow n&?éﬂ@'#g%@WaWPmM. mat eri al s whi ch have been mixed in an
aqueous_sol ut i on Feithd Fdigffaiic SHabfhabdifich HblcPe Fdehl infSHEbA! SHndtnlsDlSh 3 O

the pharmaceuti caks do age forms chas
a water-based shelfac, and gum starches such as gum acacia, are used in some

formulations, particularly where it is desired to adhere the layer 12 to a core 14 or to

adhere a label of the layer 12 to a core or 10 an outer coating on a dosage form.

The following Table I are examples of materials which have been mixed in an
aqueous solution and tried as high resolution relief-containing layers for the
pharmaceuticals dosage forms 10;

TABLE 1
Modified Cellulose Plasticizer Colorant Other Constituent
. Ingredient
1. HPMC P5/6 Maltodextrin DE 40
2. HPMC P5/6

HPC LF
3. HPMC 606




TABLE |
I ngr edi ent

606 WO 01/ 10464 PCT/ US00121149
Triacetin Speolbl,papd ayt "

(surfactant)
14.89- | OOy
Peg 400, 2g
29 -Spectrasp
nonodi Spect
(surfactant)
| act ose | 1.
Overcoat Tri

Modi fied Cellul ose Plasticizer
1. HPNC P5/6 Maltodextrin DE 40 2. HPMC P5/6 HPC LF 3. HPMC

Col orant Ot her Consti tuént )
-13 4. HPMC E-15 Shell ac adherent 5. HPMC
Purple 0-340 . 6. HPMC nonodi gl ycegdd6soon1149

Shel | ac adherent 7. HPMC 60- Spectraspray red Peg 400,

D360a, 8g (surfactant) Water. 51.8g 8. HPMC 606, Spcctraspray
100g 1072, 8g (surfactant) Water. 16 9. HPMC 600, Triacetin,
f_a_);\og_t_%aﬂ 14g. 100 1072 8 10 HPMC 606, 50g Myracet. 2g
- As PPy Fkd coat t m 125 gl ycer i de 1072 89 Sheke¢ fac, 209
g\b”me ame— o6 ﬂ.ﬁ Sweetenrer '.\.TU(J.L |1g‘|.l']urﬁtdm eh-exi de .
HPMC DF&C bl uf 42, (fl-avori|ng, E aapose al um num | ake p.
6etdPmc HPMC monodiglyceride
(surfactani)
Shellac
{adhereni)
7. HPMC 606, Spectraspray red Peg 400, 14.8g
100g D360a,8g (surfactant)
Water, S51.8¢
8. HPMC 606, Spectraspray Peg 400, 2g
100g 1072, 8g (surfactant)
Water, 16p
9. HPMC 600, Triaceun, 2g Spectraspray Water, 14g
100g 1072, 8¢ '
10. HPMC 606, 50g | Myracet, 2g monodi Spectaspray Marcoat= 125
. glyceride 1072, 8g Shellac, 20g
) {surfactant)
Aspartame 0.015g
(sweetener)
a. Undercoat Titanium dioxdde lLactose
11. HPMC DF&C blue #2, {flavoring)
Lactose aluminum lake
b. Overcoat Triacetin
HPMC
12. HPMC 2510 Polyctbyleneglycol Titanium dioxide
3350
a. Undgreoat Polyethyleneglycol Titanium dioxide
13. HPMC ¢-5 3350 FD&C blue #2,
aluminurn lake
b. Overcoat Polyethylene glycol
PHMC e-5 3350
14, Gelaung, 250 Yes Corn syrup
Bloom strength {sorengthener)
glycenin

The HPMC grades (e.g., "P5/6") above those of its manufacturer, Dow Chemical Co.
“Spectraspray” is a trade description of a liquid colorant of Wamer-Jenkins » Inc.
"Marcoat” is a trade description of an aqueous shellac solution of Emerson, Inc. “DE 407
means “dextrose equivalency of 40%".

Examples Nos. 11 and 13 use two complete coatings; both can be applied using
conventional ro}ating drum “pan” coaters on tablets. The undercoat preferably carries
colorant; the overcoat is clear and shiny as well as highly stable on holding and
maintaining a microrelief pattem. Strengtheners such as shellac, low conversion glucose
syrup, and other such high molecular weight, highly cross-linked materials can be added
to toug:-rnen the layer, both to retain the patiem during release from a thermal-forming die,



~

12. HPMC 2910 Po}yct hyl eneg)ycol Titanium di oxide 3350 a. uUndercoart
Pol yet hyl enegl ycol Titanium dioxide 13. HPMC a-5 3350 FD&C bl ue #2,

‘alumi num | ake b. ercoat Pol yethyl ene glycol PHMC a-5 3350 14. Gel ating.
250 Yes Corn syrup Bloomstrength (strengthener) 1 cerin The HPMC grades
(e.g., 'P51%0otabede those of its manufacturer, Dow Chem calcfwsooz1149

' Spectraspray" is a trade description of -d4tiquid col orant of
Warner-Jenkins Inc. "Marcoat" is a trade description of an aqueous shell ac

sol ution of 47 _neans, "dextrose egui val.ency of 409% .
Exanpl es Nosgﬁqﬁﬁegﬁa dféﬁt?g%% Stgr@ﬁf)la&dé’sﬁbiﬂ o5gLal. '389 Fhaing é“%l?ﬁi‘? fed
.usi ng conveweigbhhighlytrass-linked materiaismadd steagibrahdstatiitploghe mickbreliaf aﬁlrwmgaat

E |r SL le; ats)![ gblc Bye n% O?@?A&érﬁ{'lzfduf:@ ﬁ\e%ﬁﬁggeot%asnbé oFthg "f‘aré/legg?] tl?eg/![ c?oé}(ﬂsbeadmg

Strengt heners s ucﬁowsa@ﬁérqda@e aIdQWQﬂd?erQYQMngmUest@olosw the, dosagk fotrher
such hi gh nobgg iHedHolodrhgHit vméye(?&?leﬁe& Rfictd DY %rﬂ%to%lfefll éol&r%n\fsl?:gn AREHe
t oughen t he Iayer both to retain the pattern during rel ease froma

t her mal - f or nfS1§! @PEe '%'mt?sfb’ﬁélf PC?/ U800121149 -14 and afterwards in

handl i ng, stor ageBemeuﬁeaayémmi@majeaded an@ MotakéRbythe thélit, ke ﬁﬁé#'@rcan‘éﬁblghtf
mcrorelil e

hi ghl'y cross ke ter al s d stren and stability to t

carrying mu'& §5VeE PF?C‘P%?’ qFé;Hﬂ‘d'Lg %‘?ZO’WPF%BQ f"@rﬂqsﬁgﬁ ©meneog ayer 12;
t hey control ptddealdi ng”". Col orants produce a desired background or contrast
color for the dosage form and the hol og{aﬁgﬂig | mage or effect produced by
the mcrorelief. Colorants can nake th f nore readily observable.
Because the layer 12 is ingested and is taken by the nouth, the Iayer 12

can al so i ncl udeTRUASLARA fudiidstidiha bt apARREn s g the

dosage form or f 00 roduct IS exanpl e tes pract|C| ng
a preferred & sn@?if ‘ﬁ'f‘ﬂ@qg‘?%ggrd materials anc . datl ng equi pment A

first solution fon fstEohitidg fér dpplyiig o6l (6610r) lag¥ElisingPa BGndard ! siaedntbd

si de-vent ed rotating pan coater (available under the registered trademark ACCELACOTA from

Thornas Engineering, Chicago, lll.) was made by mixing the following components:

Component Amount, wat %
aqueous solution containing 10% 78%

by weight HPMC

triacetin (plasticizer) 1.6%

Black FD&C color, FD&C Blue 2 6.4%

Lake, Red 40 Lake, FD&C Yellow 6 _
Lake

Water 14%

The final coating solution contained approximately 12% solids by weight.

2kg of compressed powder tablet cores of the type shown in Fig. 3 (an arc
diamond shape, 0.4020 inch wide by 0.5540 inch long and about 0.243 inch thick at its
ce*2r) and described further below were coated in the aforementioned ACCELACOTA
roizting pan cooling machine with a 15 inch rotating pan and operated under the
operating conditions shown in Table 1, wherein the conditions designated in the Table
are those commonly understood in the art.



rotati ng“pa'n coater (avail able under the registered trademark ACCELACOTA
from Thomas Engi neering, Chicago,

corrponent S:

by wei ght HPYE
Red 40 Lake,

6.4% Lake.

nﬁonent Amount ,
0Ji948%etin (plasticizer) 1.6
FD&C Yel | ow 6 Lak
sol ution contai ned approximately 12% solids by weight.

powder tabl et es of the type shown in Fig. 3 (an arc

wqt

L1l
% aqueous sol ution containing 10% 78%
Bl ack FD&C col B¢T/USIORO4B| ue 2
The fi nal
2kg of conpressed
di anond shape,

1.

Wat er

14%

coatin

0.4020 inch wide by 0.5540 inch |ong and about 0.243 inch thick at its

center) and dé&6éT be@l T ur t NErnBET OW] BkHaBs1C at ed—Tnr tte—af ;.AWWLE%'%
ACCELACOTA rlagnhdg pa\@"qoollﬂg,préaqur%em Bt n%},}Mrot ng pa nd
oper at ed undgr—t-he Mma‘fj- ng--cond ons_shagwn 1 n Table 1. Plei n gl'ﬁé
conditions ddsigSated in the Tabl e |ar® hdse \?om*rpnl%?ounder&ﬁt%od i N0t hd
art. WD 01/ 10464 35PCTIUS®121(14970 - 15- Pabl d 1 T8 me| | rdsei Exheast AL Ave Al
Spray Mnutd Wil JenpssC Tenp7iC SBEVRSI gImT— Qe 07055 121;2‘+u
45.9 0 5 89 {TO 1224445937 8115 189—+0-50-5—43-=240-462 19 2

70 50.9 14 24%9—4@;—&-2%59_3,81 SRR T DDA A P T T,
240 45.6 20 20 70 88 2 115 a0 45, 81717 1B Exam#Cs | afteh 2 |W POF |
the accunul atled fki ght fHcr daseb&lur | ngShe [paniGoat|i ng40 pr pcesss 11| T ha
dosage forns |bei ¥y coat &4, "“|m "700r T m3ol2i TI|T €ris b I NGaoin pp.{sqw et &7 et
nmeasure in grams given tnat_one mof water werghs one—gram—+at-et—and

outlet Tenp C\,&58m

coater 1A deg

rees

CEIQE 1%8

ntlgra

il Qfh Rl

atures to and fromthe
INGERSE PG IeRANCPRUSA 5 1
flow t hrough tRi@cessi e dasroe fawm bring dested, my” erhenillilierY befrigessappoxiniate GaigRr i N

pounds per squagutdifiram&EMen ihat Srie\Rl I WaRP VeldRE ofd &H;n.eﬁnlettab\% outlet Temp C

are the air inlet and outlet temperatures to and from the coater i degrees Centigrade.

“CFM" is cubic feet per minute of this air flow through the coater and “Atm Air PSI” is the
air pressure in coater in pounds per square inch. "RPM" is revolutions per minutes, the
speed at which the drum of the coater rotates. “Spray g/min” is the rate in grams per
minute that the aqueous solution of the material being coated is sprayed into the drum of

the coater. "Time minute” is the elapsed during operation of the pancoating for that

coating.

After applying the first coat, a second (clear) layer was applied from a solution
containing the following components, the coat being applied under the pan coater
operating conditions shown in Table 2:

Component Amount, wat %
aqueous solutlon containing 10% by wgt ~ 45%

of HPMC

triacetin 0.5%

water 54.5%

The final solution contained about 5% solids by weight.

) was made by m xing the fol Fow ng

g

r
280
S

ght



speed at which the drumof the coater rotates. 'Spray g/mn" is the rate in
grans per mnute that the aqueous solution of the material being coated is
sprayed into the drumof the coater. Tine mnute" is the elapsed during
operation of VPREIMé&hcoating for that coatjng. After applyi RETARE214P st
coat, a second (clear) |ayer was applied F1%m a sol ution ~cont ai ni ng the
foll ow ng conponents, the coat being applied under the pan coater

operati ng conglygibens shown in Table 2: Conponent Anpunt, wgt aqueous
solution containing 10% by wyt 45% of HPMC triacetin 0.5% water 54.5% The
final soluti pf™ontdi ned abdifet 5% sidixhavst by wei ght] WO 01/ [8%6d4Ar | Spray -
PCT/ USOOF 21148inute16-| Widlisl € 2 Temm@ | [ITledp CEXhausiw Atjoncrdi 1| Sppaly  [Mntiit
WJm Tenp CTenp CIRPMEFM PStggur i mas s 5P 685 50122404 8—43-—338+5
117 68 51 15248-450—18=6-—The—{in 1igh for cdlor ?83/” was 3% Thsed
on the weigh nF' thd final fahl’et [(i.¥. . the'tord cdied| witHt bat h133

| ayers). The final weight gain for clear |ayer was 0.25% based on the

wei ght of the fi naThe il eleight fot coloisyer abs B&S bbdt diRthé WelghbXhESrL tholep t he

{ablet s us! a0 APRRE Soea Uy RO S S lnd MR g B3 Bl g SR,
t her nof or med h?&ﬁdcnﬂéh?éfeigbwfngp&mblabw for about 2 seconds at a pressure
Cabi ot s were ot or o Targehadn AREEA AR BBb R S AiparlG SRty
After the thrBansfrdiatpdfiasghowmand dgscehed in Figh) 21-24 alithe drefame@a@B8/given in

diffraction whfdpetifasin, tﬁéme%&oﬁﬁéyrﬁi@ro?élieﬁﬁéﬂfd espu&@mgsgadz?rsgémd@%&aat 80%
e O Taae, 1.

RH, reached the goi nL at W the mcrorelief” start e., the
poi nt at whi cREERARGLEPIY 1 eﬁ% §89 8h? terertyreiof abpub A2%°et becanme vi si bl e
and/ or det ect abl e. Tiiexcogibdtadletovate sprddier weels:a 8Bt B add 65%frélbtle Hplid, | ayer
was fornmed on I f . scrihed. i n Ex I .pan coating a
sol ution cont gf}@lbrfg{e tﬁ hh% k3 %Fﬁlg\r/e\nyﬁgn%&cjﬁn‘f)ag?%% gt'rl’ Reamed B 60 ook ¥ REdof

efficiency. Tablets stored at similar temperatures, but at 80% RH, reached the point at

which the microrelief started to fade, i.e., the point at which changes in the image on
effect it produced became visible and/or detectable.

Example 2

As described in Example 1, a first color layer was formed on tablets of the type
described in Example 1 by pan coating a solution containing the following components:

Component Amount, wat%
) aqueous solution containing 10% 68% )
. by weight HPMC

triacetin 0.5%

FDA color (Blue 2 aluminum 5%

lake)

lactose 1%

titanium dioxide 0.6%

water 24.9%

The final solution contained approximately 12% by weight of solids.



Conmponent Anmpunt, wgt % aqueous sol ution containing 10% 68% by wei ght HPMC
triacetin _ 0.5% FDA color (Blue 2 alum num 5% |ake) lactose 1% titanium
di oxide 0.6% water 24.9% The final solution contained approxi mtely 12%

by wei ght of ' W ? 01/10464 PCTIU5 00/2 1 149 -17 kg of
conpr essed t\gépledtogé‘of the type shown in Figy; 1 (an arcuate gf’i’ﬁ’g??gm‘?hape,
0.4020 inch wide by 0.5540 inch |long and approximately 0.198 inch thick at
its highest point) and described further bel ow were coated in the sanme 15

i nch pan coater as?-2@elmonipeessied tableasipl the type GpowRIreklg a5 (anhemiatd dlahaid € 3

Table 3 Tine | t | 0 - Spr nute W J I C Tenp. C RPM
CEM PSI gl ni néfmgsbo'%%%wﬁwfoﬁﬁ"g‘gﬂgx%a'%?"f?f"%‘?? 0, 1S henthisk gt iy 4
10 201 70 50. Hghest pain!)ond gegaibed furthegleow Webcabtedin Mdsatde 85 tdh pakhcdilér B9
51 13 240 43. destfbéd inFahpie ﬁ%pél%téb:%’s?sq‘%wﬁ[}n Pathd 38 After applying the first
coat, a second (clear) |ayer was applie roma solution containing the
foll ow ng conponents, the coat being applied under the pan coater

operati ng cont®abledns shown in Table 4: Conponent Anount, wgt% aqueous HPMC

10% sol ut i opr——42%t+riacet+n-0.5% water 57 5% Tahle 4 Tinme | nl et Exhaust

,(At om Air Sp'gz:wM ﬁtﬂm?m'WJ ﬁ:ml'errp b € RPM CAM PSI of fter- Air | Spray
empC Temp C RPM CFM PSI g/min

(1) 0 70 53.2 1 240 443 0

5 102 70 50.7 11 240 4.3 20.4

10 201 70 50.8 12 240 445 198

17 335 69 50.7 12 240 448 20

25 494 69 51 13 240 43.1 19.5

33 650 68 52 13 240 445 19.8

After applying the first coat, a second (clear) layer was applied from a solution

containing the following components, the coat being applied under the pan coater
operating conditions shown in Table 4:

Component Amount, wqt%

aqueous HPMC (10% solution) 42%

triacetin 0.5%

water : 57.5%

Table 4

Time Inlet Exhaust - Atom. Air | Spray

Minute Wtml Temp C Temp C RPM CFM PSIt g/min
4] 0 69 536 13 240 43 0
10 159 69 525 13 240 438 159
20 324 60 512 14 240 435 16.5
35 618 70 51 14 240 442 196

The final weight gain for the first layer (expressed as wgt %) was about 2% based
on the weight of the final tablet. The final weight gain for clear layer was 1.25%, based
on the weight of the final tablet.



0 0 69 53.6 13 240 44.3 0 10 159 69 52.5 13 240 43.8 15.9 20 324 69 51.2
14 240 43.5 16.5 35 618 70 51 14 240 442 19.6 The final weight gain for
the first |ayg ressed as wgt %9 was about 2% based on the weight of
the final tabl eot]&% final weight gain for,gclear |ayer was YCDH5802hM%ed on
the weight of the final tabl et WO 01/ 10464 BCT/ USOORL149 -18 A miororel i of
was thermally transferred to the tablets using an apparatus 69 and

transfer plate 76 Alescl'btebaduasnhﬁhﬁaﬂy tranksfetrbddb Methl%%fsﬁg ngjagégla}{g%gie%egegn

the specific t.her d_mcrorelief being

in Exanple 1. 9‘%?15?8@@;? Zﬁd?% ‘{ L VT &1-<f 6t g preferes valusis given istheF and 50% -

rel ative huni shecificatioff thenhdrh@idnhee Miskeekef B@i’h? Qgp»eé 9%:3&&%@& %O&Eh:p { et a: ned
ored_at over

an” 80- 90% di ffract.|.on e#ﬁﬁ{t él {gﬁy ‘Tabl ets s

the above preferred exanpl e rHERHPED iohyesls 21 55 Toamst F&% delstive rwmuqny ete

coat i ngs, bothﬁebéhm@]lreqapéeka:énusnn@ta@;!@lb\/ﬂnniétsiﬂéd ah %Qb%%rgétmgﬁgﬁeﬂ% coaters
g

for tablets. in_ t t coating produce a desire round
color for the %stgé@ c’(S)artr‘r)?' rﬂ)% E dde contrast for the hol ographi c i mage

or effect producednitye atmve mrejermrdeéxaefples ltfie dieradogthg md@k@a W @fithi! Or to

t he core bef ogfuf t rticle size of the alumnum | akes
and titanium éiégx%g’géﬁt%l% t g"t“ﬁr}ﬁ &5 e&@?"%é‘%[‘?tm YT RREY cPatRie ferriehien- can

interfere witholpratsip Mﬁ@ﬁﬁmwcay ®Blred<bac@rbmddubrlmltde ddsg8 fdrASHb ¢ S
e Gor e carrh e corar oot e rorRophicifaqdly rEE Hdloe By felmEroiEint 1gs Senup] e

the core carrj esb[a 8 ant e overcoat
A pl astici zerPTRPEAR 38 SplebiRiihe,enre belare compression. beftemtheipadicir dize dﬁeﬂepf ul in

controlling ajvramkmng(eslaﬁdgawmﬁrnﬁhmxv@e Gtth&i inQheZ Mt c@aﬂ?ﬁ %‘-ﬁt {‘;Jhegélr e'gk éet 0

thelayer 12 (NN Vi away to c
over tine, of'nphgélw'a&érﬁgﬁ"%% y PERGEs 58¥ l?E %Y’ﬁl"?:p’d (Hisieguits in Spqﬂtyast i ci zers
such as propyP effrstive %‘Grns dids, prefetablycorty the GhdetSodt 3Ethe 6re camits! £kFarNe

effects of nahebusreoAR Lidls, érﬁyﬁgnfo?e the diffraction relief it carries.
By varying the armé}nt and_t suc gooscopl c materials, one can

readi |y vary the “hWgri¥5Eenihit ﬂ‘@t"iﬂaéhﬁbeleﬁ updde beparticu@rtycheitiul ioecttrbliinge| Y
to swell in husskihgnembéreral, d\s:asmteedm&bwﬁxmmbqké .a;mq?f)w%%gerg\[gﬁ Lling of
e

t he coating vel en ange relief
pattern suff :Bg?%%te ?IIC?%O%F\? @?B‘%ﬁﬂonﬁ?% éHmﬁh%{ﬂﬁégy‘%’ﬂzt‘q’lé"'é'P'i“éé‘!O'Sllpﬁ oduced
by the diffrdByishy) réﬂ'#séme@@mfraﬁ promyanetglyeol agpoveeenefs $uth ab mtljse 12 t O

hunidity cannabss tHebmédd &Qnéél 0
t her nof or mbl\gr}%ﬁr i_al s. ! ﬁre%%@syé'}n@ an R J.&,laa.on relletfq cammies. By

€ amount and type of such hygroscopic materials, one can readily vary the
hygroscopic nature of the coating making it more likely to swell in humid weather . As
noted above, overall hygroscopic swelling of the coating on the scale of the wavelength of
light will change the relief pattem sufficiently to be visibie through changes in the effect
produced by the diffraction refief. Control over the response of the layer 12 to humidity
can also determine the choice and proportion of the thermoformable materials. Some
suilable other plasticizers which are hygroscopic include polyethyleneglycols
Plasticizers which have been found to be not as hygroscopic., inciude po!yhydrolic
alcohols, glycerin, and triacetin.

HPC is more hygroscopic than HPMC, and the two can be mixed in various
proportions to vary in a corresponding manner the stability of the grating structure in
response to humidity.

Oils and waxes can be used similarly but 1o show the effects of heat, instead of
moisture, on the layer 12 and the microrelief it cames. Some suitable waxes include
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the materials release from a mold easily, cleanly, and without damage to the microrelief
when they are cooled. They are also materials that have been approved by the
responsible U.S. and intemational regulatory agency for use in foods and
pharmaceuticals.

Layers 12 formed of these materials are used to enclose the cores as in pan
coating, or partially enclose a section of the core, as when they are applied using known
printing or lamination techniques. If the layers themselves are formed into sections, the
sections themselves can be used as dosage forms after being made 10 absorb therein the
contents of the pharmaceutically active agent, as described below in more detail with
reference to Fig. 10.



responsible U. S. and international regulatory agency for use in foods and
phar maceuticals. Layers 12 fornmed of these materials are used to encl ose
the cores a n pan coating, or partially enclose a section_of the core,
as when theiwcg?'éwéﬁﬁpl i ed using known pri ?bl ng or |am nati & (YK Bues. | f
the | ayers thenselves are forned into sectrons, the sections thenselves
can be used as dosage forns after being nade to absorb therein the

contents of the p re
Gorai | with | ref br ecaneeldsd aHiefel s AT o T RERRRSpPG e s

i | lustrates dNteapPRE2YiRg? 5?31@9689!-&'@@ feltyrcavers afcoreridd Tﬁ'@déb'él erge isdynidatly ]
present i NVegHel t8in&y Msmr@p&w h&a%égs éfmb% Jdék | tx‘h& BYE! £ i@ pfdeSpig4- Thi's

tablet core is ty Cgl cally one forned st andard powder conpr essi on
techni ques. TRENGLS/dhe T‘?‘qné'spf’ﬁé‘f"@PEBP?/"e PaerisdlabPrenBCiHEiDG B Hey pdieged’ | bed

above, in pardonettlérit.a MbEfed mbns&l aﬂ.s@ ﬁtémprmcpmmIopaémmﬁ&rb'ﬁtthérlé&nk a
nodi fi ed cel | ul ose?gonm stin or conbi nation thereof

mcrorelief 1B'Cpighi E%ﬁab&%\rf@w&g.w{?m BN GiRasediR Syakie fadiantienesmy) e

radi ant ener gypmalty)wdhﬁﬁbﬂic)h rlied Ieiﬁdsaatd QnigHe bh@f)r aewn&a@nbmrm&m lighttis and/ or
a conventi onatk | CI

| i, t her , di rect and
i ndi rect met hods 2 t"&i?'ﬁ‘& Wpéd‘% ndi W&%'@%‘Hﬁ! qﬁ%’%g aﬁi’é‘%‘l‘ﬁ EHRNIBES Wi t h
respect to Fidgscritsed-tggow Whlermemw Bibs.af3-33s Tsh(nmftoraﬁefhneshmgmws sbiggilodueéy bot h

curved and fla.;bgt@gggﬁ}gng{, tngg ? gmggrg@f&tngh@glsmd 9‘8?“50 of the

dosage formis genera I Ver f de
el evati on) arféPspae fosmds gewwmnahﬂ (Vlew&d inivedicalfsettivg oajeldaga@\rfannmm&)nowsl ewed

fromthe top e ob&bl BiNind i the eagabub?mmnme%d HHI1RE10p2P BB, arws Q&..Aéfa“ ety

of shapes such as circul ar, oval, dianmond rounded-conmer arc di anon

pol ygonal . orS3RaPlFoyrSe PSUMgRIce yarely ofishapesSupiaas sfcxiapoval. geereds ed
enbodi ment  of robirded-ecoreettarodiaimdnd, pakgdrg of MaAS othér shagesshown i n Fi gs 1-12
are characterized p

circular arc as s hoémr}'):mg' f%\ure e L8 ?qg’?%/a%(mtf%é!r?\éai uﬁﬁ% '"gﬁ'ﬂ'é)r"é? L‘% "’Féaocgg?%‘
difficult to axshewsfieFigsni-62 arecthptasterizesy iy Brsheliowa convex cumhive, gererallycur ved

surface than fohd @-Elr&llﬁrfa?&fs sholwrNrid) 3RAHah Yat r&&%sdﬁfb;eﬂsmpi trh&e%Wéﬁﬂiure and
t he amount of th rea at the outer surface O osagIat ormshould
¥

be such so as"?"é?er' &81° s?"%t‘ﬂ%‘ 'Fﬁﬁ”ﬁ'HPﬁ@ BFroredpf anacuiygd; sygace than adlat $ugcser ocess
and al | ow f or Functiowtly dhé Hlegreé bthe tarvatefe dnd tHcartsudabiane (léthﬁea)ﬂttheétﬂerOf

ri dges and grﬁmé of ﬁetdgga{ﬂea%ﬁr( ?I‘goggd b%rls(ad[; g&?%trészﬁqgheeﬁw{n%me ebW?s dunnﬂ

hol ogram). As unctlon tes egre tW| nni
preferably tvﬁhﬁﬁPﬁﬁ‘gs‘?ﬁB‘Eﬁsﬂ ab*éa“%ﬁtaew "P@OP |'¢f¢t‘°rbéjcéﬁﬁi%ﬂ(‘mwmmft abI ets

to | ess than fddek anl gidtwed mitnd Iayérellzﬁandq%c&lstrﬁéié@&ﬂmedﬁﬁ&gr&% tAes

appropriate di%g&nona estpo?s.heearp%rorp(ralgtg r&seérreg %} tl\«r?nrr]nngpgrge?ab?yb nn?rmlgfsfh%gl%tbleon

controlled to limit rejected twinned tablets to less than 0.5% of the total yield. As a
functional test of the appropriate degree of pattern reconstruction, preferably diffraction

- efficiency should be not less than 80%. Increase of pan-coating rotation speed (RPM),
spray rate (g/min), run time, as well as inlet and exhaust temperature and air pressure in
the coater, all affect the amount of flat area and/or degree of shallowness of curvature
that can be used before twinning affects limit yield. Preferred speeds rates and
temperatures are described in the above examples.

)

Figs 2 - 2C show an altemative curved-face dosage form (coated tablet) 10 where
both faces 18 are curved 1o resist twinning, but curved to an enhanced degree as
compared with the shallow face curvature shown in Fig. 1. This tablet 10 is also fully
covered with a thermoformabie outer layer 12. Both curved faces terminate at a straight
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i The lettering 22 is cut downwardly into the face 18 approximately 0.008 inch and
preferably has sloping side, as shown in Fig. 3C this slope is preferably about 37.5°.
Fig. 4 - 4C show another alternative embodiment of a tablet form of a dosage form

10 according to the present invention that is fully coated with a layer 12 over a core 14. A
principal difference between the Fig. 4 and Fig. 3 embodiments is that the shouider
portions 18b surrounding the flat central portion 18a are curved, preferably along a
circular arc when viewed in vertical cross-section or side or end elevation. The shoulders
18b, 18b have depth, for a dosage form 10 with the illustrative shape and size described
above with respect to Figs. 3 - 3C, of 0.06 inch. They each extend laterally for a distance
of approximately 0.10 inch. This amount of rounded shoulder embodiment has also
proven to be effective in controlling twinning despite having flat face portions 18a, 18a.
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central recess 24 to control twinning, all according 1o the present invention. The Figs. 6 -
6C embodiments differ from the Fig. 5-5C embodiment principally in that the lettering 22

-  projects down rather than up in the central recess 26. Fig. 6C is a detailed sectional view
taken along line C-C in Fig. 6 to illustrate the configuration of the recesses and the
relative heights t_pereof. A microrelief 16 is typically formed in the layer 12 covering
section 24. it may also be thermoformed in the surrounding bottomn surface as well as the
flat surface 183 surrounding both recesses 24 and 26. While the double recess dosage
form configuration is more complex, it has the advantage of providing a flat surface 26 to

receive a diffraction relief 16, while at the same time accenting the area around letlering
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Section 28 can be applied in a continuous high-speed operation using a layer 12
in the form of a ribbon. The layer 12 is then advanced in coordination with a movement of
cores 14 that place the adhesive coating 30 of each section 28 in contact with an
assodiated core 14. They are heated when the core and sections are in an opposed
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section to the core, and can also thermoform the microrelief pattern in the layer 12 if this
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Fig. 8 shows a hard capsule 10 that camies a core 14 within the capsule as a
powdery, granular or viscous mass. The capsule shell contains and protects the core
material, but in accordance with the present invention, it is also formed of a heat-formable
layer 12 that can be thermal-formed with a microrelief pattern 16 directly into the inner or
outer surface of the capsule. Suitable materials for the formation of the capsule include
gelatin, starch, and HPMC, or mixtures therof.

Fig. 9 illustrates a soft gel capsule 10 according to the present invention which is
similar in function to the hard capsule described with respect to Fig. 8, The hard and soft
capsules are preferably formed of a gelatin material, preferably with a Bloom strength of
200 to 250, according to the present invention.
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Fig. 12B shows the same tablet 10, but with a series of concentric grooves 19'.

Fig. 12C shows a table 10 using a combination of the grooves 19 and 19'.

Fig. 12D shows a tablet 10 with a coating 12 with two central, generally flat faces
18, 18 surrounded by an eight-sided, diamond-like array of flat-faced, inclined, shoulder
portions 18b°".

Fig. 12E shows a tablet 10 with a coating 12 can'yirig lettering 22 cut into at least
one face 18 together with a set of depressions 21 also formed in the otherwise generally
flat faces 18, 18. Twinning is reduced in proportion to the combined surface area (at face
18) of the lettering 22 and the depressions 21.

Fig. 12F shows a tablet 10 with a coating 12 that has raised, enlarged portions 23,
23 at both ends of the tablet. The end portions 23, 23 control twinning by physically
interfering with a face 18 o face 18 contact between tablets 10.
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diffraction p%"f rUHacs which is preferably thermally conductive and able to flex sufficiently to

transfer the relief to a heat-softened and/or liquefied layer 12 on one face 18 (Figs. 1-
12H) of dosage form 10 while accommodating to its shape- The preferred material is a

) - diffractive surface composed of an electroformed metal or a heat resistant plastic, both
with a thickness in the range of 1 to 5 mils. The tension in the transfer plate 32 produces
a downward pressure urging the microrelief pattern on the transfer plate to be replicated
in the layer 12 on the dosage forms as they pass through a nip defined by the belt 34 (at
the roll 36a) and the opposed portion of the transfer plate 32.

The coating 12 is heated, preferably just before and/or during this replication, to a
degree that sofiens it sufficiently to receive the microrelief. A typical temperature of the
layer 12 produced by this heating is in the range of 90°C to 150°C, and preferably about
125°C. It can be effected by heating the transfer plate, the dosage form coating 12, or
both. T_he'heat source can be a stream of hot air, an electric resistance heater, a pulse of
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arrangenents can be u a series of nutually
spaced, sl at- The slates are preferably mounted on bolts or pins 37 captured in elongated openings

35a that guide the jogging movements. Springs 39 hold the slats in a normal position. A
fixed cam plate 41 at the side of the belt 34 engages the slats as they travel and
produces the jogging movement in opposition to the spring force.

The dosage forms 10 transfer to an array of depressions 33’ in belt 34", It cames
them to a second print assembly 38' that transfers a diffraction microrelief on the opposite
face of each dosage form 10. The assembly 38' has the same construction as the
assembly 38. The microrelief pattern, of course, may differ. The presenting coated
dosage form face or surfaces are heated, the microrelief pattern thermally transferred,
cooled, and released, as with the assembly 38, as they are continuously carmied through
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, The transfer plates 46 and 46’ can be pre-curved at the point of contact with the

' dosage forms to facilitate the transfer on to iregularly shaped sections. The microrelief
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reconstitution of an image on dosage forms with curved irregularly shaped sections. The
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held in the holes 48 by a conforming guide member 40a. As the dosage forms clear the
guide, they fall onto a take away conveyor 44a.

Figs. 18-19 show a twin moving belt-like transfer piate apparatus 59 according to

the present invention, which is an altemative embodiment employing features of the Figs.

13-15 and Figs. 16-17 apparatus 30 and 45 but which avoids the dosage form transfer
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I nvention for ~ transferring m cr or el nlnot e coating 12 of a
dosage form PeeniAgs &4 that extend through the grid. A thin, rectangular transfer plate 76, preferably

formed of metal, and having a microrelief pattem etched or otherwise formed on one face

is placed in the frame. The transfer plate 76 is registered on pins or surfaces (e.g., the
interior surfaces of the sidewalls of the frame 70) if it is desired to have precise
registration between the relief pattern and the dosage forms. An elastic base 77 also
held in the frame 70 supports the dosage forms from the botton. It can have depressions
aligned with the openings to accommodate curved or thick dosage forms and to protect
the supported surface from mechanical abrasion. The apparatus carries the pallet 71
along a generally linear processing path that includes intermittent stops at a series of
stations.

The frames are carried on a continuous conveyor betlt, as best seen in Fig. 23, in
two stages that each transfer a microrelief pattem 16 onto one face 18 of each dosage
form 10. At a second station 82, a pick-and-place mechanism 84 transfers plate 76 on a
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process of st%{ﬁ smtransfer plate 76|splaced on each incoming pallet71 at 110. The

paliet is then transported to 2 pesition 112 where it is gripped between a pair of members
114, 116 each supporied on the end of an arm 118 rotated by a hub 120. At least one
arm 118 of each pair of pivots to open, close, and press the transfer plate towards the
dosage forms. As the hub rotates, a gripped assembly is heated and pressed at angular
position 119, cooled at position 121 and released by opening the members 114, 116 at
position 122 wtlere the assembly is transporied to a de-molding and transfer plate
removal station 124,

Figs. 26 and 27 show a rotary apparatus 126 according to the present invention
that receives an intake of dosage forms 10 that are fed vertically into a registration frame
128. An associated shuttle apparatus 130 moves both upper microstructure (relief)



place a mcrorelief on the opposite face 18 each dosage form 10. After the
transfer plate 32 is renoved at station 94, the registration grid and
frame are carried around roll 102 to discharge the dosage forns to a
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die in Fig. 30, and the dosage form-ejected-from-die posmon 148b, shown in the right-

most die in Fig. 30. Altematively, a small, movabie clamp (hot shown) can grip and
move the dosage into, and hold them in position in, the dies 14, and then remove them
from the dies 14.

In the apparatus 138 the dosage form 10 itself, not the punch or the die, is heated
to soften the layer 12 before it is introduced to the apparatus 138. The heated dosage
form is then fed into the die through the siot 150 with the tab in position 148b. Movement
of the dosage form fully into the die is effected by rotating the tab 148 to position 148a.
The apparatus then rotates to index the die, with the hot dosage form loaded therein, to a
position where the cold punches 144, 146 are driven axially to transfer the microrelief
pattern to the layer 12. Because the punches are relatively cold and have a large mass
as compared to the heated dosage form, they quickly cool the layer 12. The punches are



The punch dies are generally of standard design for the manufacture of
conpressed powder tablets, except that (1) the end face of each punch 144,
146 can carry a replaceable die with a high resolution mcrorelief pattern.
formed ther@igoinaged (2) a crescent-shaped tab 148 is rmuntﬁg{,bgbﬁ"?%ot 150
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light intensity produce corresponding ridges in the layer 12. A microrelief pattern is thus
formed directly by a pattemn of light energy "bumed into” the layer 12. Note that because
the interference pattern occurs over a region, it automatically adjusts to variations of the
layer 12 from a perfectty flat condition.

Fig. 33 shows a further alternative apparatus 170 according to the present
invention that transfers a high resolution miérorelief into the outer coating 12 of dosage
forms 10, particularly tablets. This embodiment is similar in its construction and mode of
operation to known high speed printing apparatuses. The dosage forms 10 are fed to an
intake hopper 172. A feeding apparatus 174 takes the dosage forms from the hopper

sage

172, orients and aligns them, and presents them for transfer to a first conveyor wheel
176. An array of depressions in the outer layer of the wheel 176, or other known
arangements, carry an armray of the dosage forms on the outer periphery of the wheel




mcrorelief pattern directly into an outer layer 12 on a dosage form10. A
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created USi NGABBMLH q n, t.he outer surface F&32° and
posi tioned to cont actggllgﬁuemsfg toq’ %H°S£QF|9'§F°Pé‘E9eWB?e'ﬂ%3%§@géeaﬂerns 10

as they pass! t“f?r“tﬁﬁgj’rﬁ'dt%@"m\'ﬁéo DL'8483Wherel’tbaﬂosﬂgeﬁdﬁﬁls%blhméﬁfferjigéoﬁﬁ?érens the
| ayer 12 to w&gﬂlnwte the mcrorellef pattern in it. The size of the nip

spacing, in conj LE‘I ) \((S\{l §art i cul ar dosage forns, transfer plates and
carrier wheel const ? " epnstnygtediikg copyaywhesls 176sindi18Direcdas itieng

| ayer under FRY qﬂdg%ag;g foronsremch héndng ayﬁfrorZVef irﬂhéxh ButE# Igﬁraé 204 ﬁﬂ?@fﬂkrﬂ‘?&‘t )

produces t hea s&h i e replication
gi ven | ayer 12 and(ijﬁ@at@&%gﬁer gé%agmeﬁ 'F?‘?ﬁ‘@a"%\%‘a e vheel 190dorepliegjepng

embodi Ment s, mgroﬁeh@g%? éeqo,thfapgg of thegflesagsf foing i tHbmlagriap idbdcribed\sboe @ier abl y
abdut 10 kg/ Tesiec] tol afed@yRtide 186 A nipHad Af} lephdd8bn SNRY Mcroretief at the nips
184 and 194, the layer 12 is cooled in any of the ways discussed above to retain the
microrelief in the layer 12 and facilitate a demolding from the transfer plates 32’,32".
Having been embossed with a microrelief 16 on two opposite faces the dosage
forms 10 leaving the nip 194 are carried on the conveyor wheel 180 to an output chute
196 where the demolder dosage forms fail off the wheel 190 assisted by the force of
gravity and slide down the chute 196.
There has been described a dosage form that can selectively retain and
reconstruct optical information and effects while being compatible with modemn high-
speed production techniques. The dosage form can take a variety of configurations,



like rail 176 may be used over the run to the nip 184, and in conjunction
with other conveyor wheels runs, e.g.,to hold the dosage forns on the
wheel 180 after they leave the nip 184 and continue to nip 188 where the
dosage forns i ansfer to conveyor wheel 190. Conveyor ,
constructed I‘?ﬁgm(})cg%{/eyor wheel s 176 and 18f) receives the gmgdog%agosage
fornms each having a mcrorelief in their outer layer 12 and carries themto
a second heated cylinder 192 that rotates in registration with the wheel
190 to repl i caneuding gicopied datilelf a capsales endi theflages PlemisbResInGa&edgahEs i N the
mari ner descri @fom: 1 a cylinde 86 . at nip 194. .
After replicatjon ﬁ%ﬁ?@r‘l S%gﬁlpg%ag%?ﬁrﬁg ah?r(pj)l’se"}lgl@ﬂged{?cf’%fgﬁ’,th? Fentendg ek 12
is cooled in af§ PHRMAcEUliGalxadive easrted thelnoesthersin: et holdghephidiinages 61 dibisi N
the layer 12 atuh groGie biadll RIeAfle ' gt f | gtes 32 ,32".
Havi ng been en:iosse with a mcr g?_kél ie 'Ff%%ée?\%g' %@;%8?@%8\"% e%",”‘?'f)lnéﬁ’e
dosage forms YUPPRANG2R Re MAds using materialsthatihade seguiatery approesldor foddselr 190
to an out put cphamacelffiGalubes.e t he denol der dosage forms fall off the wheel
190 assisted by thepfor es%f gra ity and s|lide down the chute 196. There
has been described a UoSaga>9 BFFH 98751Pe0Avarkelyeat maghings ard propessesifor the
reconstruct operdudtion of hesedosage forchse Thes rhacMies @nd %id&sﬁé@@&érﬁﬁéfibl@ with

ta

modem hi gh- spg K | jaues. Th osage, form can e a variety
of configurati Oﬁ%rﬂ\%ﬂ&%dﬁ%&@%@ﬁ %é&?ufﬁﬁb‘ﬂe- ufagture,of dogage waitiowrs

tabl et, a capstHch asdzRietsitheyrise eepist vinringasel ves are fornmed into sections,
e phar maceut L cal Ly gt e ooy e a6 Bl R elr o IR brstnlGgvelpned. ©
i mages or effe%’{‘§° '%%?F-pﬁ"?ﬁﬂ"a%"fm@m and ¥atatiche williasoyr te thoise skilled in this art. For

count er f ei t i ngexaapte, thiose iskitedidahd Y wHQBSdiIP undeFiiSnd %F%Q%réﬂc@a&p%?at@s? afgde
00ds 0

using materi al v egul at or. roval for f r pharnaceuti cal
uses. There ha@ﬂ’g@%ﬂ%@@ no%ég%sr ?%EBX%?'? E372l8e beradantertle the arogudlion ofeen-f or
the producti ohaghacewtical cares syeh doplatebod BRGRCIIBE Bbres fadl of RRRASESEh & ©

conpati bl e W tdQuaafRg tion. eds_and. techniques. lLn the manufacture
of dosage uni t.JL g%ﬂ%%% %"g‘br%{%‘ggt"ﬂﬁf&gﬁ‘% %g?%“fﬁ’?(’ﬁ'ﬁrﬂ”ﬁd?"wr’? are
this inventi on™fadehiodal within theireapepfithe arnehdedt claimsi t s present|y preferred
enbodi nents, other nodifications and variations will occur to those skilled
inthis art. For exanple, those skilled in the art will readily understand
that the products, apparatus, and mnanufacturing processes described herein
can al so be adapted to the production of non- pharmaceutical cores such as
pl acebos and i nclude cores nade of materials such as



sugar, gum hard jellies, or a variety of confections. Such nodifications
and variations are intended to fall within the scope of the appended
claims. WO OWaO0ufidesPC / USCORL149 -35- What is clainmed is: PECTRIBO02IIEY
pharmaceuti cal dosage formconprising a |&per of material bearing a
mcrorelief that conveys information, said material being thernoformable
and stable. 2. A pharmaceutical dosage formaccording to claim1 wherein
sai d phar macewnat slclaides@ge form further conprises a core conprising a
pharmaceutically active substance and said layer is a solid all-covering.
or partially-covering coating overlying said core and said information is
a hol ographi c1i nagephen’mz&bfn&m dos%ge ibrrph.ampmirgn lager| of dmglebeﬁanngm atgwekbing to
claim2 wherein s& m cror er. con | abl sponds to-

tenperature and h Veys' e"°8hsa'a’|n8'ef'53}’8?“9 ermﬁ}gfm bl ssi‘%tﬁ% change in
sai d hol ographic Armgemmeuﬁdai dasbge forarpctanding wil diam 1oﬁheeeatps@d|paamﬂcelmme55| ve

heat and/ or hum d| t%g 411 Af g?errcrr%cesutl calr do%% e fo(;}mrmaaccurdfI r# to claim?2
or 3, in the formor g i B RS R e e sa&% FBMAHE  or di ng to
claim?2 or~3, in sibstange lanm‘saalayalpsalsehd alle:ovéxirgrmpaaalb'tcbvwb cdaiggge form

according to clal g}&:agéga?g*qo@a% J‘EHBH?&%% S hdlc?gré’%cqhﬁbé BEddean 9r at' ng.

7. A pharnmaceutic orm conprising nprises
phar maceut i caBl y ad®hpyracsulingl desege tonvn aaconpmmqmm@twm:m yalémgaminesovd

carrier, a ther ”Dfa%rr%mr&la%@l rbé’poﬁlﬂ‘é f%rterhaé/rsfur%rﬂum,d?@ a&ﬁlfg%n%%qua e"flwm%t

m cror eI ief in said _layer. A pharnaceuti cal dosage form accor ding to
claim7, wherein §éﬂ5t§"3rﬁ'l?f‘8?é!ﬁa&‘hQ'%‘%Ph'chPW%{cﬁﬁP@rﬁsE;'HEE’F#{?" cfjexpgsure 10
phar maceuti cal doergesit®néntangoerkinignt 0 claim 8 wherein said outer |ayer

Tam e vher i exPaibuR agdee BoP LRGSR YA Y bnt dgRRL" "0 1

phar maceut i cab. dosa:glenmnemtatmade fegmtzocadiag to caimizar 8i in teefotn by eapsils.
formed from gn aﬁtb%%saém.&i acsyaggiona at:&%ng dgml f WHnGh AlcraiBlepiled from

the group of nodif | ul ose, fied tarch, gelatin, waxes or
veget abl e guns anfff '?98%9’??33\'?9 ons ther eof . 12. A pharmaceuti cal dosage form
accordi ng to el ai AphdmydteiiRandsageford dorhprigthg:

a core which comprises a pharmaceutically active substance and a
phamaceutically acceptable camier;

a thermoformable solid outer layer overlying said core, and a microrelief in said
layer..

8. A pharmaceutical dosage form according to claim 7, wherein said microrelief is a
diffraction grating. '

- 9 A pharmaceutical dosage form according to claim. 8 wherein said outer layer
completely covers said core..

- 10. A phammaceutica] dosage form according to claim 8, wherein said outer layer pantially
covers said core.

1. A phannaceutical'dos'age form according to claim 7 wherein  said layer is formed
from an aqueous solution of a thermoformable material selected from the group of
modified cellulose, modified food starch, gelatin, waxes or vegetable gums and
c.ombinatit.ans thereof,

12. A pharmaceutical dosage form according to claim 11 wherein said modified
cellulose is selected from the group consisting of hydroxypropylmethyicellulos
(HPMC), hydroxypropylcetlulos (HPC), and mixtures thereof..



cellulose is selected fromthe group consisting of
hydrox'ypropyl nmet hyl cel l ul os (HPMC), hydroxypropyl cel lul os (HPC), and

m xtures thereof. WO 01/10464 PCT/USOJ 21149 -36 13. A pharmaceuti cal
dosage form at@8VW#fg to claim 12 wherein said | ayer constitRERESIORHAE he
range of 0.25 - 5.0% by weight, of said pR&rmaceutical dosage form 14. A
pharmaceutical dosage formaccording to claim8 or 9 wherein said outer

| ayer is appligd b ti.n m natin 15. A pharmaceuti cal dosage
f orm accor di nghteo c éal%}l!a%f t'cﬁg\ﬁ?@?aeqe O AFOHTRS daife ?W"@re"h%@faéﬁf qopstiupd

core by a heat - f ugetie cangensi25al5.0%1ts). weight, dksﬁimadrfm&!éhh&ﬁho eqagm form
according to cfai bond i froman HPMC or HPC .
cont act Iayerq rﬂﬁlh\?agag]a l%osar%e %H?Wé%‘qt&?g"@t &oc B whefein saideuierdayer
thereof. 17. A phaﬁram%bypmtmd@stagma‘txogm according to claim?7 or 11,

wherein said |layer a tha .hql ds said core 18. A
phar maceut i calﬁéos!\a%h% o?e%a%gg%%eqoﬁ 5’cc§1 G- WRFRN Spid outeg lawerisy) |

of said |ayer an@dh%tﬁé&nmcwh@yelmat-fasqnwmm beral | y active substance.
19. A pharmacepg i wherein said
p etgl Q«aﬂhaqg§@eg1§cgl 95@??&?{0 %,'&8 nggo %lalr{\ 551 @leregré P@& Pgrad |P6nade

outer layer conprises at |east

control taby di spl &pmanHPUEsEHPe Qﬁ"‘%‘averawd# oegétable gutnymodifiediodd starch, or
mcrorelief. 20_ %.ﬁh@rsmg&t i cal dosage formaccording to claim19 wherein
said at | east 10"”65& said materials is a low nelting point wax. 21. A

phar naceut i cal B?WP‘FH‘&E lAosa961gm accordingioIsRinieerdil iwkerkid said l4yeattmone
food grade mat er izaledibie eapdsie ttaehaibi 48 soref heat on the hol ographic i mage

or effect pr c | reore |ief a high It|n int wax. 22. A
phar maceut i ca%go?gpghg}q?%fae%q%gg‘g%?a m\aoccgrld!ip?f% vy mﬁé}sﬁf%ﬁ%mtﬁ'%% i d
outer layer is f&PRYepdnd. @Q@brgethmeremaehamha:eeﬁdaey:ﬁ@de subsemaér ol | abl y

di spl ay the edd eChonoimaciBis) Hsgg@RrECTURER! Shitlo o (hLRLIBSEL! | Cal

dosage form accorg’l ng to claim?22 wherern said at |east one 08
material that resPSHEOMRAISE: Yfag)onefeodsmree mateial selededipsourlihyedisplay the
hol ographi ¢ i mageffeuts ﬁfﬁeecéndwradmmﬁom{alaNu&of@héﬁr0re| ief is selected from

t he group con tiy (droscgpi ¢ suga such as dextrose or a
ol per oudh adharfucdict dihke M 355 aR0 T SRl L iberEIs0gt g e

pl asticizer such as propylene
according to clai ﬁ?'QZ"aAﬁE'Se'Fﬁ'%m"lﬁ@odnwme material retards the effects

of noisture amd. conpairhfRuficdl 88¢ag¥ BraHthtbing WHLTL $8wherein said at least one food
grade material retards the effects of heat on the holo-graphic image or effect
produced by said mircorelief a high melting point wax.

22. A pharmaceutical dosage form according to claims 8 or 9 wherein said solid outer

layer is formed of food grade materials selected to comrollably dlsplay the efiects of
moisture on the microrelief.

23. A pharmaceutical dosage form according to claim 22 wherein said at least one food
grade material that responds to display the effects of moisture on the holographic
image or effect produced by said mircrorelief is selected from the group consisting
of a highly hygroscopic sugar :such as dextrose or a plasficizer suchas °
propyiene-glycol.

24. A pharmaceutical dosage form according to claim 22 wherein said food grade
material retards the effects of moisture and comprises a low hygroscopic modified

cellulose.

25. A phammaceutical dosage form according to claim 4 in which the outer configuration
ofthe core reduces twinning during pan-coating.



cel lul ose. 25. A pharnmaceuti cal dOsage formaccording to claim4 in which
the outer configuration of-the core reduces tw nning during pan-coating.
WO 01/ 10464 rz1149 -37 26. A pharmaceutical dosage accordi ng
to claim25 %é\%ﬁ%% the nodification conprises a reducti on']:(?'{l’U e Erount
of flat areas on the core. 27. A pharmaceutical dosage formaccording to
claim26 in which the nodification conprises said core having at |east one

convexly curved. f aghaahaceticdl @sadevann Becofdielj 181t%im 28 in WhiBh BleBsditbiicral
dosage form accordi ng.to cl ein the core also has a recess

i m 26 wher
formed thereon, s&PEPPRSRS %H‘g]{ﬂndﬁ”'ﬁ yatefipl arspserihesote: om sur face.  29. -
A net hod of. pra@8dueiprgraaciutical idekagf fomaeddrdintpesidi 26 iklakial thelhddncBidH Ng a

o meent cary bR BECTRARS S5l BT HavaTBEE o ks e ng
said core with a Frad@s.of a therno-formable material that can receive and
retain a hol ogjraphi ' i ttern; b. poroviding a.pJate having a
ot SR SR
surface thereof; €€ Yerern, saif decess CDYTE npo apposi te
during or price o ool RIS ri@ARlerSREn Hocd e BisBl brliF s e o: 0.
pressing said fir#hichfensentaing shampeeuticaly antyersobstents anstaphaanaceutically
hol ographi c di f f r agédpeabipairtier, Bomprishij e S84 b9; f. cooling said coating
thus replicated; and g. denol di gg said first plate surface from said
coating. 30. The hol ogr &phi c SRILGFEISGreawily el gihemetemadle eatgiaited

wher ei n sai d coat icagreceiveany retaimtd hgogripshid diffrabiih pae@f | Si ng the step of
controlling tw nning of ,said . ed lets. . 31. The | ogr aphi c, dosage
577 o) BRI S peRleRhE argemPlis B AR B

form production method of cl erern ses
form ng sai d cor e 3hiepst aporiernefia ptsudacatberebtace t hat receives said coating

and sai d pressing. 32. The hehagHoisaiddsRE Sofelid' 5O S8t Bly

of
claim 31 wherein said eurvature is sufficient to resist tw nni ng,hp%ut not
sufficient to di st8¥#% he hol ographi c i mage
d. heating at least one of said plate and said coating during or prior 1o

the time when they are in said opposed relationship;

e. pressing said first surface into said coating to replicate said
holographic diffraction pattem in said coating;

1. cooling said coating thus replicated; and

g. demolding said first plate surface from said coating.

30. The holographic dosage form production method of claim 29 wherein said coating is
pan coating and further comprising the step of controlling twinning of said coated

) tablets.

31. The holographic dosage form production method of claim 30 wherein said twinning
control comprises forming said core with at least one curved face that receives said
coating and said pressing.

32.  The holographic dosage form production method of claim 31 wherein said curvature
is sufﬁciel?t to resist twinning, but not sufficient to distort the holographic image
pressed into in said coating.

33. The holographic dosage form production method of claim 32 wherein said core face
is generally circular and, measured as an angle in a plane through the face, the
curvature is in the range of about 0.6 radian to about 0.9 radian.



pressed into in said coating. 33. The hol ographi c dosage form production
met hod of claim 32 wherein said core face 1is generally circular and,
measured as awoaighs&4i N a plane through the face, the curvap&fBsdes;lah the
range of about 0.6 radian to about 0.9 radi3h. WO 01/ 10464 PCT/ US00/ 21149
-38- 34. The hol ogr aphi ¢ dosage form production nmethod of claim30 wherein
sai d tvm'nr_]ing Iré }] rrgrlsesformng said core with a recess wthin at
| east one face S PYOoYgPhic desagg ferarRsduatian Metiod ofjeaiay 3 Whereh asaibot t om
that receives sai dmﬂaﬁg &ghtrol Wruse@@rmﬂ@@anb%@gﬁlﬁﬁmﬂ'ﬂeges‘é%ﬁgﬁtfl I{¥ne ia
production nethod o{ claim 34 wherein sard recess is frciently sh Al ow
that said pressing®t¥ %‘?’érsé"dsrﬁ?"tfsﬁ‘BY’B@Fésmre"yd&ﬂ betiom ?‘e‘lfﬁaﬁmfgs sai3®atinghe
hol ogr aphi ¢ dosageiafyet m producti on net hod of claim 35 wherein said recess
is- less than 7. The -hol ographi c dosage form production

out, 0. 01 mm.
met hod of cl ai g'?z9*0&1%&89?%9'%%5%3@8&%“@0"% 1 HEB8d 8bg@im Merherein said nedsbas

mat eri al bondi ng rejﬂ‘:caé}hly swélioly tsalsdnd(?ﬁéﬁmgii%nsfg&%amt ﬁén@@ﬁ@ fbf Or m
Dr oducti on rret Qd Ia|m29 ? wherein said theretoforna r’m{terlal
is selected from tﬁ g? %BP'B%H%SIE@F 1975 PETAUCHN RethRC of claim 35 wherein said recess is

hydr oxypr opyI met hyleseihaulabsw 0(4RMB) , hydr oxypropl ycel | ul ose (HPC) ,

nodi fi ed: ations thereof.

39. The hol ographliﬁ%ggggmp}f)o)ré%s e\{o chP‘g%?ﬂ‘gFﬁnﬁ'ag g?'a'fﬂ %@"\ﬁﬂ@t"@?‘ﬁ'gsal d

material incl udes'“@éﬁ?fd%a'd)meanqmabled:ambl hendiag reliablpméts kaigicer , and a

colorant. 40. 3pe ed ﬁﬁéé}gﬁﬂn@d&%?%fp%dﬂc{?inoﬂ&%& 8&&%890 E"’ Bg’lfal m 32f
2'5‘6/(0

wherein said coati ng (gro uces a
the weight of sai d"GBY plje matenahls s?ﬁéteHHPB’dF%WPECMQEOﬁ gelainpr oduct i on

met hod of claim 29hydn®ryﬁtdﬂyasmr@|c§h@<§s% (HPW) diyﬂ&xﬁﬂgﬂideﬁlﬁésec(ﬁﬁb HRMY
advancing a belt of a s cont ai ni ng'ﬁsal )attern on at

| east one surface tf-i’ereo"—pr’Ies waé‘S%r"&PﬁﬁnﬁFﬁtjmﬁaaf‘?lc‘%"é?'ﬂa“of'? &©96rting of said
coat ed dosage P®r nbhe uglographic daskoe faapipraiudisagenédy oncpinoBBIwhérein saRlhaehapf

cl ai m 41 wherei n spbdosedbias & flaeﬁgbg#e% | I | ted fromthe group
consisting of a_thin sheetl S'm:: , : .%ﬁ.ﬁ&‘gé gpfaéﬁhc’;eg'ta% rﬁ sheet netal

and a layer of %% r@%%"?'%eﬁp%wagfqﬁapmuamonammq @’@la'fséﬁ d/héqen&stachwafnag:e
and a rubber and npbabces@mpesintBe rahge oflB125NR PAERMiHe WG&J@&J& efolznl
e

production net hpd 4 ins tal is a nic
conposite with a t |ecﬁé’r11€dsr§?’hc') dc\’gg% %Igdrﬁnlr'%er}h%qi{’] Eﬁ? gg Wﬂ‘éﬂelfbsr"éf’pﬂ’i?te
diffraction patt er'Ff°Y‘§'"BI°@’@P"r‘%9F(§PW@d°WV arlypocifd 7 belt of @rseaBexible material

containing said patien on al least one surface thereof in coordinating with said
transporting of said coated dosage forms.

42. The holographic dosage form production method of claim 41 wherein said semi-

flexible material is selected from the group consisting of: a thin sheet metal, rubber,
) a laminate of thin sheet metal and a layer of a resilient backing materia! opposite
said first surface, and a rubber and metal composite.

43. The'holographic dosage form production method of claim 42 wherein said thin
sheet metal is a nickel composite with a thickness of 1 mils to 5 mils, and said
holographic diffraction pattemn is electroformed on said first surface.

44. The holographic dosage jorm production method of claims 29 and 41 wherein said
transportfhg also aligns said coated cores.

45. The holographic dosage form production method of claims 41 or 43 wherein said

coated core facing said plate during said pressing is non-planar, and said belt



44. The hol ographi c dosage form producti on nethod of clains 29 and 41
wherein said transporting also aligns said coated cores. 45. The

hol ogr aphi ¢ dgsage form production nethod of clains 41 or 43 wherein said
coated core f‘é’(?ioﬂ’éo“e?éi d plate during said pjgssing i s non-pl BREFSO0GHSS sai d
belt WO 01110464 PCTI USOOR1149 -39- flexibillty is sufficient to allow said
bell to conformto said non-planar coating desiring said pressing. 46. The

hol ogr aphi ¢ dosagefldxihility isrsotfigiehi 10R1I6@ N0 GeP o @dnﬁinﬂ‘té’flai&"ﬂ@dﬁaﬂars&%ﬂwcg .
ores in

transporting conprjses conveying of a linear array of said coate
a parallel, cl ose#%s%?ﬁasggopr BB i onshi p wth a portion of said belt, and
movi ng sai d bef@. i Tihe balagraphiatosage tar prodicto MRILBY oNEaimfds wildigin Rl 09T aphi ¢

dosage form produc of claim46 wherein said heating Ts a rapid,
| acal i zed heati ng %%&ggi%ﬁé E%'HP"S&&FPW&YE‘&%BB?‘&‘@Fﬁlg?’5&81.001!%?@ RISy R Aptailel.

dosage form product!pssly spacedtbiaionstimivitn 4 powbe beidid 6, End'RBlihg Said bat mes t he
tenperature of saig, g AQn. pattern on said belt to a tenperature in
the range of 90 - 15%5%{()?'%%%%}?&% \('ﬁyg'&r aphi ¢ dosage form production mnet hod
of clai ma47 whéf-ei iheshpleprpphicdrsage fanmmpodustion metbod of cisief46aaHer@R A6 hEaing
heated belt that pkaGesidSatM-cH hdASLF OF trern i.n said coating to create
said replicati gg of sa?'d' di ?‘%rac{#‘giyp%ﬁ Be)e?tn&uﬁﬂg 5%{58@88'891 ng. 50. The

hol ogr aphi ¢~ do&&ige 1RGP RIR €256 fomptprestiction robthbdref @BmasTovhiTeimbsd Bedlingai d
pressing occurs f ormisabéeteMparatife ar QicERHABELN hi ¢ dosa

form production mef haod ﬁ%) c] aim 46 \leerei n sa@ﬁe@ﬁ%ﬁ%eﬂgggﬂ?%&ﬁg&e' the

| ocal i zed cooling PhE% © gl rrmredi ately after said pressing has forned

sai g diffracti ?‘dpg}ﬁ !m’ﬂfgféﬁhitsﬁﬁsdgﬁmipﬂﬂiuﬁ%dm&h'l@% B8 42 RiHefeid @R s Siy M
production netho er.ein. sa emol di ng conprises a \
resunption of said n@ﬁg% %gésfp&é@%%'o? g %”l’c} nisH beltdhatpliaces said pifractien patgmds
sai d coated and safdip grating tpscredte paid eemilication of saidrNfeaction paaebiinRaiicasting. af t er
sai d cool ing hss bagiMblograbhidRiRageiors pf UC&JP\%%R&C%JF%%? ssgﬁzraoéjw

g i

tion of a
hol ogram on an i nggst i.bl'e dosage form havin T ﬂéﬂF’Bisﬁ'Ga
phar maceut i cal |y JEETY SHSHYRbOULto HRsespnHas been coated with a thin

layer of a thebbt oftechaimndphic dmaDe fofrh PEbAuBlchARMRYST cidiAle GRkFeifshid cdo is

coated cores in a §idpif 10dh) ] ate cont ai ni a _hol ographi c
diffraction patter n,('))n, 3%@3%@8%‘1@% i '"mfeé’fﬂ?ﬂ agf]e%éa'&?é*fség‘g(f‘a? fgmedh sai d
conveyor, said pl a3 ¢ERRIPRAEE e saif eprfingai d fir st

52.  The holographic dosage form production method of claim 51 wherein said

demolding comprises a resumption of said mutually spaced relationship between
said coating as said coated and said beit as they continue to move in coordination,
after said cooling has begun.

53.  Apparatus for the continuous production of a hoiogram on an ingestible dosage
form having a core which can contain a pharmaceutically active substance and
whi:_:h has been coated with a thin layer of a thermo-formable, comprising,

a conveyor that cames . the coated cores in a first direction,

a plate containihg a holographic diffraction patten on one surface thereof
facing the coated cores on said conveyor, said plate being movable along said first
direction in coordination with said camying of said conveyor and with said one
surface spaced from said coated cores,

a heater for rapidly raising the temperature of one of said plate and said
coating o a level where said coating is formable, apparatus for pressing said one
surface into said coating after said heating 1o replicate said diffraction patiem on



direction in coordination with said carrying of said conveyor and with said
one surface spaced fromsaid coated cores, a heater for rapidly raising
the tenperature of one of said plate and said coating to a | evel where

sai d coati ngweofiedeaabl e, apparatus for pressing said one Sp&fB&RAI O
said coating after said heating to replicee said diffraction pattern on WO
01/10464 PCT/ US00/ 21144 -40- said coating, a cooler to rapidly | ower the

t enper at ure of 5%@3@&8@&%“9 to stabilize said diffraction pattern in said
coating, and apparatus t0 separate said one surface fromsaid coating. 54.
The apparatus of cl ai ma33olenéy rpidlydawver the sdntpetatuie df $8i18 BRMIRABstdbRE Saile! t -
of a sem-flexi jSfﬁaaﬁ];,%h%-,%éigcgﬁlng one surface facing outwardly. 55.

The apparatus of clal eréin sad diffraction pattern is.formed on at
| east portions of sai @PBafAtusle Sernsate56id ciesudageairam said @batingai m 54 wher ei n

sai d conveyors4 ngihg L f i d cores in .a
pre-selected arra gﬁgarsﬁg{%gb‘f gfaﬁn rsgé”th?{/éggspaz?b 'g}encoﬁ.g)%%gsrﬁ%ao"g'ﬁuoqsaﬁegé’&aor

recessed portion By-flexihle matenal withsaid pne Rurfdcetiading ebitwardtyed cor es duri ng
said pressi g She sppsraRtAeRIrh 54 Gheimddd difiraths Siems Righnile!dn & el P o
of :

of a material selected from the_group consisting in sheet nefal,
rubber, thin she@t%ﬁwg?gfswwf’ﬂ‘ king layer of a resilient material, or

m xtures ther®of .Tfﬁ&ppé’dammphmwsm_eﬁ;eirﬁéaﬂ GarivéyoMiRiRled nzééing foaﬁz,gﬁ,{@tbjam
apparat us conpri 0 e nenper sitioned to direct at

| east one of sai ?ﬁgtgp%o%‘ggﬁé fedgef:i%‘%g&ewy ?rgpsa% ASYvE PRHBT s fRsREPNt 0 hel p
i n denol di ng. 59 .reiveborsgprrsad pertiofs of aidbel3hattatigrewith sali dodtedberes A0HAY dakeS A
source of radi antpreddlngct romagnetic energy directed before said pressing

appar atus at e of said belt and said thin layer facing said belt. 60.
The appar at us’of 'CCAPRPBYWS Gl clrim 4 wherincsaid belt is fnmped oba matgrial sekécted from

refrigerated fl uitbe gbup eohsisling B: hif shebt RRhdl, LObdroMinWBesthSaPkites biGking® L-

e e e o P B S5 cbisminilo o 5 b o) o

passage throuh siedppambhisaf clab® 54 WherelDEAd Sparting apparbiils 2amuksisait Reasel d

Feci progato 1t o ueg moyeafiter BBsledh Brect 2l BRYERF ofsaid beit dnd sald Eorveyor o
separate from another to help in demolding.

59. The apparatus of claim 53 wherein said heater comprises a source of radiant
electromagnetic energy directed before said pressing apparatus at one of said belt
and said thin layer facing said belt.

60. The apparatus of claim 53 wherein said cooler comprises a jet of a refrigerated fluid
directed onto said belt following said pressing.

61. The apparatus of claim 53 wherein said pressing apparatus comprises belt guides
that deflect a portion of said belt into said thin layer following passage through said
heater,

62. The apparatus of claim 53 wherein said pressing apparatus comprises an actuator
disposed after said heater to reciprocate into and out of contact with said beit
opposite said first surface to print said diffraction pattern in said coating.



opposite said first surface to print said diffraction pattern in said
coating. -41- 63, An edible product in dosage formconprising an active
substance to be ingested and a |l ayer of a material bearing a diffraction
relief pattern, wherein said pattern is forned in said material as an

i nterference pattern produced by laser light. 64. The edi bl e product
according to claim63, wherein said laser li§fht is constituted by two

| aser |ight beans split froma single |ascr |ight source. 65. The. edible
product acd®r di "t Ihle pradpeidn desaet frzpm ECORPRTER MryaGive srbsianemtaabmi ng sai d
acti ve subst anceingstddndratagar obd miterial bearing a idhattiof rekel patgy  over| ying said
core. 66. The edivhbteipsxidysiternirdoimbidia sd mhterid s ilkifGdhce PSSt S

essentially of sgifhcslbflbaliphd sai d active substance therein. 67. The
edi bl e product according to c1 alm 63, wherein said mcrorelicf is formed in

said | ayer an_interference pattern prodyceq by laser |ight 611. The
edi bl e prod@it Jé’&o‘?‘ﬁ?lﬁg’“{ Cacgerding o ‘\Eﬁﬂ%‘r _'h”qk‘?%‘rﬂ_w é‘i"'h_g}‘gﬁt i s
constituted by twongsiaiad bytwe laserlight beams gplitdrom osingle fispight sensee. | i ght
source. 69. A nethod of producing an optical pattern on an outer surface of

an edible 65ti ghe, cdiblergoduteanpidineto daini 63, Tudiiireb@glisSngh tbrei nci dent | i ght

to produce a Vi LollafhihflBEE aQiveRlbRece, GRIMaSADR ih R 16ne85a Rer Providing a
laser, causing sgjydniplbidiceem t first and second beams of |Tght; and
causing said first and second beans of light to interfere to produce an

i nterference patferns..on a surface.of the. edibl.e.arti.cle R rein the
interferencg%atj{]’gr 50 a(;%%@ céa‘fﬁ?éd'% 5\"’%@?&‘%‘?}\1%8??“?%“@%%% ace of
the edible articl'Bengl andsaid achye spbsiancs ther g wherein said interference
pattern is conprised of Ilight intensity nmaxim and mninma. 71. The nethod
of cl ai m 70,87mhe| sditigerogs ?%‘Hi’_’“b%’t"t"é‘f‘lﬂ/"}”’éefﬁbﬁﬁﬂi sed of a plurality of
grooves produced Wicrpiehiekisdormegin saiddaverRs ap interfpsencp potters prafucedber f er ence
pattern, and a pllspeIigM of ridges produced by lines of nininmmlight
intensity in said interference pattern. 72. The nethod of claim 71, wherein
t he opti cal (rj?at t gihp edibleprodugacooalingsp claim 67, wherein said laser

Jight is constituled by two beams of Jaser light split Jrom a single laser
light source.

69. A mcthod of producing an optical pattern on an outer surface of an edible
arlicle, where the optical pattern interacts with incident Jight to producce a
visible image or cffect, comprising the steps of:

providing a Jascer;
causing soid Jaser 1o emit first and second beams of ight; and

cavsing said first nnd second beams of Jight to interfere to produce an
interference pattcrn on a surface of the edible article, and wherein the

interference paltemn produces the optical pattern on the outer surface of the
cdibc article,

70.  Themethod of claim 69, wherein said interference pattern is comprised of
light intensity maxima and minima.

71, The method of claim 70, wherein the optical pattern is comprised of a
plurality of grooves produced by Jines of maximum lipht intensity in said
interference pattern, and a plurality of ridges produccd by lines of '
minimum Jight intensity in said interference pattern.

72.  The method of claim 71, wherein the optical pattern is a microzelief.



