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Field of t%&%\ﬁ? tion 5 This invention relates in general to solid dosage
g

forms bearing resolution diffraction reliefs capable SETENYEM g

i nformation, such as the reconstruction of holographic inages, as well as
nmet hods and apparatus for producing sanme. Back ground of the Invention The

origination of hol ographic | EBERE MOLOBRAFMCHRGPARITON pat t er ns -
illuminated 10 with |RERTICULBRLY BHARMACEISMOAL BHNG MEWthpgho!l ograms” are

al so wel | known. A commn ANDARFARODEORPROBUCING S hol ograms”™ is the-
creation of inmages on credit cards, and the like to prevent tanpering with

information carried on the cards and to enhance their visual- aesthetics.
Known i mages i nclude rai nbow1like color patterns, pictures, and changes in
col or or | otield gfthefnventionur es or parts of pictures with a change in view ng
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product s nuBackanunrdrdf thelevemtipmbl e of receiving a fine pattern, e.g., 1,000
to 5,000 lines d capabl.e of retapni that fine pattern (be
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et bl eceTmBE HPapioN ARt igReRGRbAmS bk cflPE of ipbes ahieratiicorizs addoul d
be wat er - sothgfike to preventtampetingwith bédnnutory caried enmtheacRAKHMD oMhiahide thelry on
stomach aci gighi 4 o4l Vv ' r.Wiich have a substantjally

i ndi gest i bl e coat %ﬁgﬁ&W%r%@ﬁaﬂ{apeﬁgﬂc@ge{ﬂ?%% QI Palefisa Piciies eneal | v
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di scl osps tgﬁgm‘,_i rst systemfor applying a high resolution diffraction

gratings to a food product to produce edi ble hologranms. 30 Wile such
di ffraction rel i ¥hie Binalge kaowy takermiehss suitableneliaflods: seation pf oyeerally fidve

abl e to_prohele offbalic AMrAl Bith 3 hidbmihd &8 ¢hiQre I LReA0mal gL (200

g
product s, theé have not heretof ore been tused comercial 'y 0On or s

such as phB o qf dighdesqlybipredifiractinn relisfenon edibfe produds presentsfspeciall | |
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20  products must not only be capabie of receiving a fine pattern, e.g., 1,000 to 5,000 lines
per mm, and be capable of retaining that fine pattemn (be stable), but they must also be
food safe and palatable. Retention requires resistance to mechanical degradation

: during routine handling as weli as the adverse effects of water, especially air-borne
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 indigestible coating
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 difiraction 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



. -2 introduces problens, enunerated bel ow, not encountered using the kné)\%B 2004 .
general nethods for creating hol ographic foods such as |ollipops.

Phar maceut roducts are typically sold and used in a variety of forns,
- each pr ov:vg‘?ﬂ %54 nown unit dosage ﬁém_a phar maceuti cal | y adiGigs0621143
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conditions is Irnporta rod |n €
Hol ogr aphy. Ifiisalap el intesast tmbe)abla(btb dgﬁapmmerfe;bmndqueevcimy fifextntipteaivsage ng" ,

SPI E, Vol. 1&@,:].,56@%55&94 dﬁ%?é)glfrﬁﬂgytsv (1991) at pages 102-109

di scusses the use unc e to conpress a powder into a tablet while
si nul t aneousl y uEh?\"Q"%‘emﬁaﬁl angl Mpmfblcwavﬁmeeaéjmetﬂﬁmihsmemtemn FRé
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difficulty in releasing the corrpresse are just sone “of
t he probl ensCPyHees ’PBh‘Ptd‘f(eFﬁ’"B f?sé&ﬁmnq@evemms tP?EBSQ obthesgp chemigals deading to

PCT/ USO00/ 211 d#ficuttydin creating uniform product identities for pharmaceutical companies 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 info 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.



More generally, a comercially viable systemfor hol ographically convee/l ngZ:]U
I nformati on on pharmaceuticals nust address a variety of reqw rementsd FEB 7004
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poured into a nold as aliquid to be Torned, as with hard candy. Al so

phar maceuti cal dosage forns are small as corrpared to present conmerci al

edi bl e products MaEgereraly 2 coppercialyiabie pyeiam Rabeogrerbispineanveying er

surfaces V\heihi%rmhtl(m)bﬂ ﬁné}ﬁma‘éeﬁﬁdé%b:hﬁsttéad?@ésfé’vﬁe‘ﬁ%ﬂaﬁ@a%}h&té bé}é%bw
pattern. addition, the material in which the mcrorelief is forned

cannot i nt er%l%‘i“sa%éP%‘@ for {gog predysts. ph maiedifrreoes isyhalohpueacawcd osags <)
to reduce i tr@rrﬁi bieCneN-depBshean Abtds ALy Sefit WosRdifte PRLRCES LA o when
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FéB 2004 faces tend to adhere to one another, or “twin”, 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.

Itis 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 wouid 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



use.. This problemis comonly addressed by printing an expiration date on a
container for the product. However, it would be better it there was- gqnpmgm
visual indi ¥@Pui4ef efficacy on the product itself. It is rOBVERGIEYA
princi pal object of this invention to pre¢ide an edible product. including
2 dosage formin any of a wide variety of shapes and configurations, that
has a stabl eugd. CTi0s pldbfin WREFErcHARIdrkdkd B3R N %#icgmdd 1?89 2 BRtaine
conveys information such as visual hol ographic mageg and etfects. An6t her
pr'i nci pal obj BEihe Rogurpiewavae ityyratd be befierpidhereerbsrmatreniinlasindicationod efaad)
appar at us foroPiRdi#chdpssch a product that are cost effective and
conpatible VAth rmodem hi gh-speed production equi pment and techni ques such
as tabl et coati nghisapprsicie asascipdabjezhot thsrimabfietto phviddas edibegitduen i s to
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the formof a, at _visibly ctianges If the dosage form has been
S0 BOLR R e el

exposed to severe a of tenmperature or humdity. A further
obj ect is to proviAdmeotbeymtieahdbisct Baabravide $peciBbbpgRVES briafeiafko Hiziidk @inl
dosage -for ns. i other. object is to provide dosage forms with covert

i den?i fiers s%ﬁ?%{"se?o?&rm‘aﬁ'ggs{’ﬁ' ABIE ‘Bg'ﬁﬁa cR3L ?%’g.g A0 GPRERiRdMERt is to
provi de the fropegoihigh-spbedptagetoneduihiént bR tdohhidlersuth\Ws 158AWRLSRY Y
approval of téb}agaqg e form Yet 2riother object is to provide color and

vi sual inages ‘and efféects for food products ana for pharmaceuticals, (1)

VAt Eout | the use ofYé_t[ahotregulbjettte:dtfﬁﬁn@d&r&ion@fb&armiﬁcﬂ‘d(gsysté)'h 1W@®ﬁin?[1 (2)
with colors - e whi.ch are .FDA approved, or (3) wt e use
of FDA ap prgj\i/dg'gd%ﬁorp‘grgaatﬁp ?%eﬁlf"\;{l\cgé{g" for a3wee %riggé’éﬁ%'g'etp éz' Rovdgranapel c

effects and fpfagles nore readily visible. Summary of the Invention Broadly
stated, the inventjion, ' G | _dosage .for and ot her

edi bl es products bear i%&fcﬁﬁi? g&g{d%fﬁwfﬁgu?]ﬁ‘%ogﬁfﬂi"&cﬁTag?"é’"tﬁa@ﬂQP%I ution
di ffracti-on rf@rm & the fameold Helagsarmnithet viséily dhnges if the dosHigeforedhasbernl expegedof  a

sui tabl e mat abisalere ¥JeRB SRR entperaibife®R Bmide | nvention further
provi des the materjal s, ap_pariatnus aen [r)? gltgggs?snggmdv{ﬂereby - 3 FEB 2004 WO

01/ 10464 -5 PCT/ udlrhenebiect is to provide a system for controlling and detecting counierieit
dosage forms,

’

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 requiring a new
regulatory approval of the dosage form.
Yet another object is to 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 holographic effects and
Images more readily visible.

Surmmary of the Invention

Broadly stated, the invention provides pharmaceutical dosage forms and other
edibles products bearing a microrelief, and in particular a high resolution diffraction relief.
The diffraction relief is thermoformed in a iayer of a suitable material, and once formed, is

stable. The invention further provides the materials, apparafus and processes whereby



such diffraction reliefs can be applied. By means of this invention, 23 FEB 2004
mcrorelief capable of diffracting |ight nay be applied directly to a
product suMMOagioge4dosage form The present invention all owsP@musdaniang of
storage conditions to preserve product5-integrity. Edible diffractive
gratings as a structural conponent of a dosage formhave the ability to

make vi si bl eud;rodlﬁtaetmmuheliectae)tm appﬁéd)satyomms&imﬂgmentﬁﬂ%ﬁﬁcr@béh@ter%rpa@@@f
noi st ur e, h. .can er t he spacing of the grating and

nd
change the WY "9 ‘é}hb‘? ?p‘?]ﬁgéjf"é%'ﬁ’sw\ﬁ FRAYG! §¥EN asthdrsage dormy | coat| ng .
changes such as &xpafsseninaiftivna8ows Mdhliordty 6f@ﬁ>rél&vc%|n8iﬂ8ﬁ§‘looﬂreéér9@Bro‘&@ be

detected by.the ur% ded _eye through changes in color reconstruction angle
and di f f r aciieAfterFditie EW&F"VQ'E@“P%/%? ﬁwlw@bwmepm actinsaperiaral have the

-production @i dbm,-ﬁ G &SR pr oduct
obj ect i onabl eI Iﬁat eri gl S 'Bs?éﬁgj ngﬂgg%? g?ﬁmélé;es Ecbgnégs gﬂ%eﬁg%ﬁ%até}% netal s
such as gol EM9sturg; woieh can alieriibe derth and spagingroidhe grating aed sorbluatigeehé wef's ihhi s
t, th h
aspec € whith GhisPabtPhRY h ST ﬁs%@@glgcgé? ﬁg]ech%ﬁgp ShéH %BgEX %ngrg? eyen Iﬁ(;

conprises a E.gar maceutical 'y active substan rmaceu
accept abl e E%PJ P the wavelansithefighhean ke daledied b]atl‘emnhdyé ey® treolghyihangssind

core, and aﬂbﬁf&b@%{lcﬂﬁhﬁ@ﬁ%dﬂﬁ%&odﬁ égayer of material that retains
the mcrorelief in one formis pan coated ontd the core and conpletely

encl oses it. In dRBiNYERtiqrRrRYides theleggromigalrmrodudign ofedibies colbrs vathoat thet  can
be printed aécdsaiy SPdcRihgdB e bloGud B ReiidriboRl hbier@l ShdeLs (A afllpkay el

itself can contain a pharmaceutically act e *ahd “Co te the
entire dosa@‘é’"??}frfh'ak?ﬁl "getplyyReieh P8 geldositver pomineralasusb@sanisal ution of a

t hernof or mebl & ki eiid EbodiMLAl s LR, WEKEAIA pRARSE Sddido@fongPd i ed

cellulose, nodified food starch, gelatin, waxes, vegetable”guns, and
conbi nati onSPTREFEHf . The preferred material conprises a rmodified

cel | ul ose. nanel g coywcwEgy B 'éeﬁ%’éﬁ%hﬁﬁééuﬁib&?%c@é@@tance and a

hydroxyprop eI | ul os HPC) . and m xtures thereof. The material also
preferably ¥nc u&ggmﬁ'ﬁ’bf‘%f’ [&&™eInd a col orant. The choice of

pl asti ci-zer and/athetthafonndios SEislciartdyef badriaging shib@ofcS! Abd ¥ thiRBFdibARSaR" €
adj usted topgontrol the response of the mcrorelief over time to humdity.

Qls and vvaxgs with varying nelting points adm xed to this |ayer provide
control over theThelgyengenaibrialftteat netaine thel rieforaieein dne#&mi © pof rw%afddfcﬂhe

Fadi ng or chaegs t he gnstruction an | e) of
the visual ima edg:%n-@gf‘ FSQ dtce"gaﬁaﬁgrqgwé l8}"?élpia§'f—’ HPOFIRE cgre- VW sual

i ndi cation 6#" bhenMadpr 'émmfh*bmhlf@t@w lofstil beottierdanye thobperarelf ichs
integrity. QothiB a28HimMR B4 QAG% material and constitute the entire dosage form.

This layer is formed from an aqueous solution of a themmoformable material
selected from the group consisting of modified cellulose, madified food starch, geiatin,
y waxes, vegetable gums, and combinations thereof. The preferred material comprises a

modified cellulose, namely, hydroxypropylmethylcellulosée: (HPMC), hydroxypropyicellulose
{HPC). and mixtures thereof.

The material aiso 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
meting points admixed to this layer provide control over the response of the microrelief
over time to temperature. Fading or change of color (due 1o 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.



-b PCT/ US00/ 3149 Suitabl e waxes include paraffin (a |ow nelting poi_nihﬁzm ‘
canuba (a high nelting point). Suitable hygroscopic plasticizers in _
sugars suc@v&lgl @gﬁ;r ose (highly hygroscopic) and proplyeneglycol. \Wen the
dosage forns 4 de by pan coati ng, tEe cores are confi gurREF/W9021148) st
twi nning by reducing the amount of the fTat area at the outernost surface
of the dosage.fcirm and. bl}ﬂ convexI?/ curving the outernost surfaces,

parti cul ar | y PH&¢ Yages Brlude paradiing a lpwapeltingaoint dodicameba itz highanelfing poing. a
recess in ea6hitéme Bygrbscopihhgici v | tlomthat recejves
and retains the n gjr,ggrel ipﬁegfaf.sI Br gg{kﬁ {:}cg%{j Stg Eg%%b%ta %8%*‘6‘%%&'8%&1?&505&09'0)
mcrorelief 8RIRRYEREXYEDr m according to the present invention includes
the steps of: a. YIRitRE db i\ . er.nof or-nabl e terial
that can receiye and ret aﬁ?%?ﬁ@%ﬁ%eéfj?ﬁ%@ r%‘%%&%ﬁ%’?ﬁ?“ jured to
provi ding a bﬂsé*\tf 'AR0P By redusinadhe apiaust of the flatares at thetdutermosbsurEde @ theat

Cores 108 ppst s Op PBOaLL & ha Trg P lyost HARES ARG g RS fh oot
one of the pl%i’ieé&aﬁatg fa redystian inchydes formingg rerespin each face dhetabldgrwitizen
they are in genmetaiy¥0 5680 M kb QAT . Or L. he first plate surface
into the coated | E%/oer to repli catle tﬁ?lg rgﬁé#o@?%ﬁlgﬁet"afffract lon pattern in
the coated |ayer; adystiptedgp Methods] peetiucinges midnoreliefanl 5 daxage fortseddrding
denol di ng t hio thie prdsent iﬁbﬁtﬁHﬁﬁcﬁlﬁﬁsftﬁé’gﬁ;Q%f:coat ed layer. Broadly stated,
apparatus for the continuous (non-batch) production of a mrcorelief on a
core which can contai n®a ph&?38edie cergwith a layei ofa thebsdfamesbla rdteral 81at tsn

coated with a t hicgeivawna rébing ﬁcﬁi@érﬁ?ﬁiﬁ%‘fﬁ@&ieﬁ’ st udes a conveyor that
carriers the coated cofes in a fiTrs irectlor‘F, a’plate containing a

hol ogr aphi ¢ di ffracti ofr pat P@Vidingra plate kavirigse boloprpbisfdiffraattinmttehefoanad ef
cores on theatdeamewmorwf@mg@ugag@hﬁgedfpvabl e along the first direction

in coordination with the carrying, and wth the one plate surface spaced
fromthe coated cores® a h&af Ngrsajgnated cores &9 agosition omposie tHati fist platedne
of the pl at eswafadef he thin |ayer of coating to a | evel where the coating

| ayer is formable, apparatus for pressing the one plate surface into the
coating layer after thE he¥Rathg ai)!?aﬁ'e?ﬂq efdhe platroantt thercasted dayepaluting or prior

t he coating todhetime-whnfhdy #6804 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 carriers the coated cores in a first direction,
a plate containing a holographic diffraction pattem on one surface thereof
facing the coated cores on the conveyor, the plate being movable along the first direction
in coordination with the camrying, and with the one plate surface spaced from the coated
cores,

a heater for rapidly raising the temperature of one of the plate and the thin
layer of coaiing 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,



WO 01130464 PCT/ US00/ 21149 -7 a cooler to rapidly |ower the tenperatur eF

"the coaling |layer to stabilize the diffraction pattern in the coati né EB 2004
| ayer, and wppaedkas to separate the one plate surface from pdeusnatiag

| ayer. These and other features and obj_gects will be readily understood from
the follow ng detailed description of the preferred enbodi nents that

should be read in light of the acconpanying draw n Bri ef Description of

the Drawings Fig. 1 is2&°0ieelp fan'ddhlawer bigdemparabire ?H@eﬂoéhﬂg eyenie stabiige

tabl et accor He@ibtidrShiteRs PIRBcobigBRdrOfhg FI9- 2 is a top plan view of an_
al ternative coated, curved-face tabl’et” according to the present invention
with lettering on one PERIAIUS|lGSeparalethe onk pigts surtare fmethetdostingdibyerhe

tabl et shown in Firgesandbt | .et
-shown in Figs. 2 ands 'abl:l Herf%gtgrés gnd/éfg Pdﬁjesll%g\g\#l%%%????ég‘g '%?ﬁecioﬁgn

t he | ett eri ngetaieddessription thbe Drefl@’remlz@mnantﬁltlgpt shpulBibg.red indight dfdpe pl an

Vi ew corresp Fcﬁln of an alternative enbodi nent according to the
pr esent mve% |(I)ﬁgsv\}'ﬂﬁ a{'g? aces and sl oped edges; Fig. 3Ais aviewin
end el evat i ofgrigtD i Fig. BBlsaV|eW|n si de

el evation of the det ew |
vertical section g%bb Egeai%%%ﬁpﬁ e@vg %h vl %%éefﬁ&rﬁef’ﬁ% g‘ g
Fig. 4 is a wpsepliavenipaw correspondl ng to Fig_ 3 of anot her coat ed tabl et

accordin to the centra rounde
edges; | Flgg 4A |SF§r g%g&odnﬂéﬁgfegﬁg\?\géitgwah% ‘f‘chag (5 P'c?{j qé \X‘/ﬁ'% Acqer ng{}f
Fig. 4B is alhd rresentinvedéorovidyietietng of onenfaceabl et shown in Fig. 4; Fig. 4C
is a detailed vie 4C-4Cin Fig.
s “Flo. 5155 to5n ?éﬁé&‘ﬁ&@“o PRIl OHRE BT hE: “accor ding fo
the present invefitd éR i vigwdn sidstelevation obtbe tahiet showndeBiged2iesd 24 g. 5A i s
aviewin end ele | I ew
in side elevati on‘t@E thﬁsegfdemlg? w%ﬁ’ld%eﬁﬁﬁ\é@d"ﬁs& 1%3 IEQB'%@:{B%H gj?e# elalg’ vi ew
in vertical <&4¢®f8aden along the Iine SC-SC in Flg 5 Fig. 6is atop
plan view of an aFigennab igepishbed dBhespdHui tbIry. o Qfﬁ%ﬁ%teﬁ-%%eeé’rnw&%@m Wi th

a doubl e recess accordi ng to the present invent view in

end el evat i oR°GIOPH & theh %%enémm'q"rww&i fages ang SIDPE‘TBdEF@O4

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 4C-4C in Fig. 4;

Fig. 5 is a top plan view of a flat-faced, coated tabilet 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;



WO 01/10464 -8 PCT/US00/ 21149 Fig. 6B is a view in side elevation of FEE []
tablet shown in Fig. 6; Fig. 6Cis a viewin vertical section taken él 504
the line 6&-6&@ Fig. 6; Fig. 7 is aviewin side elevation of a tablet

according 16 tH&resent invention with a section of a |ay&CTéMPa ¥ ng a
mcrorelief pattern, and adhered to a tablet core; Fig. 8 is a perspective
view of a capsule according to the present invention with a portion broken
away to show a | &ig&Bds aniew suside elesatinnt efithaltaldatnshawnadFigher ei n and  where

t he capsul e itsel . LGE | ef ttern formed thereipn,. Eig, 9 is a
perspective vi ewFE)%'%?'ssgaf{iéﬁéfae?{é%agﬁgﬁé‘c‘gg?ﬁ?ﬁagﬁﬁ 'ﬂ?eé‘g'b@é%ﬁtg- B nvention -
with a portion bifitkéns@agw irosiddelevation afcotablet aceording & ihal preseit mvessbn with
therein and Jphes ARSHL SN S| a.mcrorelief pat n forned

t herein; Fi g 10 'fgﬁé;%\yfgew |Jﬁ'ﬁ'§p%’er%£é:f°er€get§ip8ﬁe'6'fa d Ahege %Fag’k'd&g%?ge form
accordi ng to the FigyiBeis @perspective view oflaarapsalelaiyendingao the présent imenaseWith b

pattern itsebfioias ng.r ti |y active ingredient(s herein; Fig.
11 is a per ?Eelct i V%I?e\ﬂ ew "o a%%aéc@ eex'b‘f's?ﬂlﬁr%’lre &8&3’5‘2‘:‘1"’&?'%‘%‘} thereaand o p-
each show amheratheicapsulertselfbasamicrorelisbpdttero forpiednhersin; si de el evati onal
vi ews, except Figy . ' k.S, 1.0 plan view onl accprdj to the present
i nvention for cqnﬁ'gj)glzl %ia\r,%ilrfﬁvlﬁc'rq\?ﬁ {ﬁ'gwgq %nggtt%egc? GqeEorg {_oqggp{egeat
sinplified ‘vertiomwil agmeian brokerf awaytel Shmwa)eisc?uspwratna?ermmﬂhmuie@eiﬁ he
present i nveptiwardMte [ b r uf acturing
hol ographi ¢ phar Eracetr}_‘fa?)(?%\é{sgﬁgéé %@?éﬁa{ﬁhﬁ g%lgerl['lﬁogrngﬁgl%%ﬁlp, i nvention; Fig.
14 is a view i n $igid0ds @ndaw insids elevations artadlograpiiodbsage féingaccbiding I e 15
is a detail e B t] . L ng transfer plate
t her mof or ni (rigesas slengtﬁli/&%%é\xn%% ’?yﬁil"gé’“’% rﬁ%\@rﬁ%}f pﬁﬁ%‘? gl ﬁ%s % sinplified
per spect i ve PipERaGepticallysictive ingredianigshthenainng transfer plate apparatus
according to the py 6968%5 dehMRiM crur i hal ogr aphi c
phar maceutical s gl:m%o accc?reg%/ng \%egﬂ?\&g'iggg%ﬂ% é@\'/uer SRIe gi"Bg 17 is a view
in side el evati offigs 12A<H apghashawiaiieshative arrangements6n beihgop pidniasdaide
sinmplified ReneReE WewsYbaNpPEQ2 | ' f.a helt- type,
tw n noving.transfer plsat e gpplgﬁ g%gyhg%ﬂgﬁddeﬁﬁa%[ggpﬁ%@%ggﬂto At Bn for
manuf act ur i MYSAEMLIPr seRvlingbwinning-eftqoetddstablelsy. 19 is a view in side
el evation of the RpPAi3LWIMSIFRINiIGWInHetepetiive 5f Fb Il%r- ){f LS L Vi of
a sl at-segnent Cfnv%\'/or bel ‘ts accor dli"nr'l tpo t hee pr e?se _ P%éﬁ?lagl?\%‘gﬁdg A
is a view i i SR INYFtORh @ menipatraesier plate s nEpwfacturing grolopGphic
pharmaceuticals also according to the present 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 aiso 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 alternative 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;



- 3 'FEB 2004 WO 01/10464 -9 PCT/US00/21149 Fig. 21 is a sinplified vi gym%m
perspective of a linear frame-and-transfer plate type of apparatus f ‘
manuf act ur iwpeiRehagr aphi ¢ pharmaceuticals according to the PpECe¥&N2II49
i nvention; Fig. 22 is a detailed view if- perspective of the
frame-and-transfer-plate unit shown in Fig. 21; Fig. 23 is a top plan view
of an appar at us ' the. c ruct a € |
according to Fi g;ﬁ é% '33&'@@#@%&‘%& 'h%%i\s p%r%k%%%e%n?g%?%\}&\g%pﬁ'raglg%g lg eVt i on
of the apparditapparstusvitr manFagur2pholbgriephic phemadebticdld aererddg\to2té paasent
24B- 24B, res ecti,i vely, Fig. 25 is a view in perspective of an alternative
embodi nent dPVERYPHt ary apparatus according to the present invention
operating on frarmg.ads blaasike el intperipciive 6ffthé embiupe-trapbianwplatdudi ghowB2;

_Fig. 26 is a viewIn perspective of an alternative rotary
frame- and- t P8R i pl at e- type apparatus according to the present
Invention; Fig. Zgl® i§a\4b|§r3{ahﬂtie§\i SiearCAERitLS Osifg tHenaPiaicat Hed S heimbd o
Fig. 26; Fig. 28 is a detailed view in perspective of the replication
assenbl y shov#ratien@icgardingle Figsq29and Bllg. 29 is a view in perspective of a
rotary die punch mgpauatasy ABCAE M ik QideBevalb®BENE apparBitisishbwn il Big. &0 i s
a detailed view in perspective of several die punches shown in Fig. 29

with a pi vot'Bket@ang e ings 24h2raRnd 95-¢Bcespectivebiet: Fig. 31 is a flow

di agram show ng &rifi 28k ¥ \B&H B R FRIVOHOSESIErARRe efiboginiedt bhE rotahy @ppattus
i nvention for thermal formng mcrorelief pattern on é solid, coated

a n . .
dosage f or m 2<RI4Ng 19ihe pregentipyantien ePg/aNg Phgﬁ@Psaﬁééﬁ% r-plote Hnits b ety RRs
accordi ng tosHowe iRFRseRt invention for direct |aser inprinting a

diffraction relief pattern in an outer coating |ayer of a dosa form and
Fig. 33 is a vi e\/\g'%z%\?ras‘b%ﬂ RRISRACt 037 @Hﬁ%tnveégtaaaa%a%&é{e ?feﬁﬂ& to
the presenttypouppiraB dcbabing Be hateesdm irveatisit; yl e of a hi gh speed printer.

Detai |l ed Description of the Preferred. Enhodi nents ile t resent

Chvent on can be Bed 56 M 505 BRYEOD G SrieT S M AdREP ble dosage
forms, including Egnigeista detsilediview in pesctiveeol the replication assérhbly sbpeacin Rigs. use
on phar mac eyt ggdab.,,product S. As used herein, "mcrorelief" nmeans a regular

pattern of grooves 'and ridges or the
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. 28
with a pivoted central tab operable to eject a tabiet;
Fig. 31 is a flow diagram showing a highly generalized process according to the
present invention jor thermal forming a microrelief pattern on a solid, coated dosage form;
Fig. 32 is a schematic view in perspective of an apparatus according to the
) present invention for direct Yaser imprinting a diffraction relief pattemn in an ouler coating
layer of a dosage form; and
Fig. 33 is a view in perspective of an aliemative apparatus according to the
present invention that operates in the style of a high speed printer.
Detailed Description of the Preferred Embodiments

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

As used herein, “microrefief” means a regular patiern of grooves and ridges or the
tike that displays optical information or a visual effect, when exposed to suitable radiant



| i ke that displays optical information or a visual effect, when exp sF?ﬂ Zhﬁ
suitable radiant - 3 FEB 2004 V\D 01/ 10464 PCT/ US00/ 21149 -10 energg.
"Diffraction relief" or "grating” and "mcrorelief" include both (1)
patterns ofY@#&%4% ooves and ridges produced through | aser [|RJHPS00/21149
interference, with ruling engines, and10with other known techni ques which
can be subsequently transferred to the dosage form by a nold or radiant

energy and (efbrgyl S‘Dﬁ{‘rad:lfgn(}éf@" r\?\ﬁratin ;o errﬁv@l‘é}r?{eﬁﬁél d@%&ﬂiﬂeﬁ%ﬂg}’r}% (}fqgé €

patterns of grooves and rid um nat e true ogr am
records th&rPoMes AN Tidges PEF?QUF@@ ﬁwrewjukaéerdtgm wiarterenceewitli odhg esginps arght -

source W th yitrSotAst iidwn tQé%iﬂ;@%' which é&‘#bﬁ Eﬁbééaﬁg@:y%ad% e{]rn%l‘atto kr§e s%.gleqa%{

Ilght reconstruction. used herein ogra 0 rap are
i nt ended to thﬁ:m!ﬂ’eortfﬁélamm prsh(Dvisopl mts»amats@mﬁroamar@reﬁectsageeumdcby

effects on thesdlofrnes HYrBdRs Al rldg@E vJH%F- r{frcgge‘?&ﬁpﬁrﬁlﬁéig& egrlr SLI% (%gamer'ﬁ&;}&g

| aser light or white, incoherent ? re
di ffraction the interfereaceypatiegh prasyeed fromrm taser (r:alaeretm lightsbiiee withhisghutput

resol ution” He%fr?é;ﬂlt t&mdﬁh@ﬁrﬁéd@&ﬁéﬁé@h %gé'lgger‘i §ﬁt %ﬁ]sﬁﬁa%ho%ﬁseggeg% cting

visible light and having at”| east and , lines
per nm (a 1/ bolegram’and "balogiarbicd are IQ}ﬂ“éeéftﬂemﬁudé the sarpdm@):n ofbpticdl nensi ons

Of 1he QT \idteirhNorl. fhidds AarREARH hedblbad Brn BRIl LIS, LLAY'

it istointeract wth. The Information re onveye
microrelief @UBAr Béeﬂlﬂ%ﬂwﬂéﬁpﬂﬂmhﬁmgmhlopt i cal data, and or a k| net i c

£ f Figs. 1-1 '
effect. Figs. an%'ﬁ}wfe\‘:%ﬁ' estlon ﬁgmﬁcﬂoﬂrrgﬁefﬁ? {egbeut%%dD ance

pharmaceuticals by oral har maceut| c Ive su
refers to et'B 'QfalH'%wb@emrﬁm to a diffragtion relief tttah@rcaoauawydamnng yisibleelight

i ngested pr Qﬁ%a’inn?;‘&heﬁb‘ﬂ@dedn'dttpﬁcﬁl}%(ﬁ to 31668, Gh&SSer rﬁ.httéw Q38 g | S

used inits conventlonal sense t0 nean pharnaceutlca active conpound

or nixture dihaeedisplacemenbef grating), Ehe ‘PFEWE"S'QHS af f@?si@fﬁe@loarrel@é AtH priopartiongite
term can al She wekelengh oTihd Kidht A7do -ﬁ@%cﬁ' With, 'Pr\boﬂ#cﬁm%ﬂér?ré@ﬂ&d%ﬂ 2Rl Eohleyel®

formof a solthd dosage,form Dosage forns utilized 1n the invention

i ncl ude al | Rthe RucrorRliebean WWW@%P‘PQWF&%GW&@&‘@W@@'@@‘W
tablets, coated tRighattR dhomplapiots unﬂnaagbg@nsnﬁg)ioforw @én.u&y%eﬁ%e‘a%eue&eﬂfe' |

as new for SUCE as .l nj lgha n- nol d starch tablets, and thin- layer

"sections" estion F| T@ce‘lﬂ!ﬁa%f ﬁ%""ﬁlﬁ“ﬁﬁé@%f’eiefﬁ o qﬂ?‘l‘é@ Rphagnaceyticals

dosage f or meas vi€ll adothbr aratly Hsmfrﬁdtemutlhgé‘sté& ProdGeR Sukh bt oPIRE-CHBReP
referredtor% It is understood that

the dosage FOFIFEBHoan B4R} B4REd i FOPrgTehBRise BREeRRIIRTEaTigaly
active conpaagtivs compobndisr mixtypé aLedOSoUrds il tRe Bkt 664 Gisédké or condition.
"ol udes a DeAe cBRERRRP o AARGH% pof Bt SieTemenuS wichg pe fri ptic
wi thin the swifdeoségs foem. Dcmfomns Bmden't mmbmveamﬁ mclude allofthe RuirBatly
sl o “Sor RSP IORRE SRR e alBF IS Bt ] e L
gelatin capsules, as well as new forms such as injection-molded 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
pharmaceutically active compounds (such as in placebos, double blind tests and
confections). “Phanmmaceutical 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 gelétin capsule, and injection molded starch
tablet forms, the pharmaceutically active ingredient or ingredients are typically mixed with



tablet fornms, the pharnmaceutically active ingredient or ingredients ﬁf
“typically mxed with -3 FEB 2004 WO 01110464 PCT/ US00/ 21149 a carrie B 2004
conpri si ng Vxel/gvent s that do not react with the active ingpedivgtinnd core
can contain conventional pharnaceutical edcipients associated with nmaking
solid dosage forms of the type previously mentioned, as well as others

known to th %Hﬁ C ts m dependi ng on t he exact

f or mul a, % &EJ@ o%-e or 'ﬁ;ogxg rﬁ%@'zxggo f’PH\%F‘l"H@s‘he agliyefirgredies; Awerg ean

Gol or's, "1 ubrdaéne son\smmaﬁmhﬂ@m&@mﬁaexé@éﬁ%%@sd&ﬂat@cﬂw ﬁaeksﬁg‘i {’{%BE
Some exci pi ST ﬁﬁﬁs?ﬁ* e nmulti &@e functions, for exanp 8 I nder
and disintegran SIEVISYRY Beplionedn s well as aibers '@@wﬁ%mewtmws mactar t

See, for ex agRoipientdRealy Ngdpending BAARETBLRY tion,
_Wack Publ i s weniing ERARETBRRNIG FRla, FEhBDGR o PR idhidso

The present nf"ﬁ@éshtdl %Wt%r"@!ﬂ %é”%%?@es“ﬁﬁ*ming)é@ﬁmmy'ﬂ@hehi'ngaigemsnamceghdahs t hat
can convey $orheer@piema cawsgh,glr@m@‘ﬂglhg{d, V%rtexarrnple Q%O{}’%HF I.y%(}d)n nor nal
al

(e.g., dayl |c9h an /g i ncandescent) or spec
i 11 um nati orf™>'PiFOENY| Gagiers and weénser@ w¢lkﬂq¢umenuesgethem 8és, fare(a‘m;ﬂéred by

t her mal - f or rﬁérgmgibn\&a%arﬁﬁﬂa%bﬁ&&e%‘e&@ h%@ﬁtﬂ&dﬁfoﬂ%géé&%ﬁ?@?: 'C% eed

dosage form on appar atus and net as
invention is &%ﬁ ﬁ’gé 58‘?3" 1 frRarated pyrefepense. a mat eri al that can recel ve a

hi gh resol ution ditfef grasdrit Hvehfdr &Eaté@do@é& Bﬁﬁ@ﬁ&nﬁ@@&kﬁc‘tﬁ :5{) L0,

reliably for the*ntendedllfe of the p uct ran
condi tions SPHehMCIERER V'SWéﬁ\EPq’Wgooveﬁthrﬂé@bUraamemanohmlme.gt, idayight , it

has been fomnwdrmafanaadeat)ranm%wﬁéc?é:&5an,sta.q '"Uﬁat't)ﬁ ey "H;b% &S,%),lgl d,outer

| ayers or cqgllngs arolu d a core (2) Subsequent eate
(including IT Juef Ve RE ?35‘76‘?%"9“)( ragrnmaus gompayible wittoturten high-

di ffraction womrm&ehghas‘uéed'fdbeége(fébm ﬁmﬁuéﬁbr{ébpra%tt@g 5]-’&5]% hode! i ef pattern in a
a

solid formvvhen { ffaﬁﬁ or de nol_d CGener a racteristics of
these materials are AT5L Ol e breRs é""z?"ﬂ‘b‘htsr‘m Psgopl@nmteslayer ABof & materia that

heat - f or mablc@n regrivesa bigh agstinitien aitiriion GelRP R, £ rE@intha (o0 %Qﬁerfw%l@b@yfo}(no"m

pan coatin techni ques. Such mater
advant ageougrl,'e N‘%@SBQ& o E'E:Be ?5% '}d&gaf'mat%ﬁ eprdiiens plapeanufartweabandigg.

wr i nkl i ng, éFRilP@? arg Y=t dhlpadticaly, ides been i@ thal cEhSIWmariaROHh BY: (P formed

t enper at ur e e adver effect the core, "can
re'[rgl n a grlz;t \lyﬁfd &Lmaﬂa%@%ggagt@psﬁq‘oghgﬁecﬁfe Zﬁ%ﬁ%qus'é dhested 9softede | engt h

of |ight, aﬁdﬁﬁmﬂ@m@ tha!?;;r; (efgtmqhmmoﬁma WthesIdnmmelfm:en@éhef hdcor es
contents, a Eodlédid 1@ t to SQ as
to accuratelé/ Eai EB the fad |ﬁr %?Jaggﬁ-ﬂn "’V@L?‘a@“?‘on (SJf)I éﬁ?@edsﬁhcgfn%@?egeen
as a fading of ctof raE'PBVlcaéé”‘&s? Ewtgrials are dhdl theyinavé e abiteollable vizher-stability,

envi r onnent are heammryabcﬁ ahhlare(igﬁﬁgré of e agglged ﬁweodé%%é np%‘?fkﬁgﬁrq Ggnt0 2

t her nof or ma%gu ﬁ% shal | be under St
t her mof or mab rlgaé1 1l ggc?)raff"é'ﬂ‘aa?ﬂjp&?mﬁ‘éﬁﬁass?l{‘—‘éd“&!i%ﬂ%ﬁ:@dwnlage@&uﬁlm hexducé or

ekanpl e a coalings that are resistant to cracking, wrinkling, and/or crystallizing, can be made 1o flow
- 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 fight, are palatable,
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 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 coated and/or deposited adjacent to each other, for example a
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Is colored to provide a background overl ayed by a dear thernofornmabl .

| ayer whi CP/dﬁf]‘BLéfses a mcrorelief. Mire specifically, food grade naterials
whi ch can function to some degree, albeit-jpwith varying degrf&dfUigf21149
stablilty, as a thernofornmable outer coating to receive and retain
diffraction relief include: food grade sugars (i.e., glucose, fructose,
sucrose, dexXperaéormably baseeoatmhil jstanlared tidprosiafe) a bakgtaindovenNsyediby a clear

I tid LD | d | l'at i ns,
pol ypept i deshsHioforfbfd ,Q%gpvyhﬁp%%&bg%arﬁ and col | agen and gel ati ns

Jhbrin
particularly Bl oom strength 0to g"érl éef"l‘ehs; lipids such as oils,
triglycerides, dfrersgesificaliy fopdpraslelreatraals whirhpaimunstionas seheltieafed)albaft! i N,

canuba, and g i L iS4 A i des, nanely, carbohydrates such
as cellul oseﬁgfla_ '@‘%‘Q‘?%‘%ﬁ% co@r’p ’e%a%e S OE?D"B??'FG%' %@P?m%@é?g%ﬂ‘&ia“d retain
hydr ocol | oi ¢¥ffragigntrgligfénclurdstfoodaadeesugaro §es gludtise inttasep 665688, ldéxtrose,

preferred, i X |_.ase,, (HP nd . .

hydr oxypr opmiaogﬁ % c gl\‘lﬁﬁpﬁ%gﬁ%&eﬁﬁ N P&’&Q&Bg‘jeﬁﬁ”ﬁh 75 ARuminLaseiBs ent

i nvention, tRENAdeoliagenand galitios, particudany Bigom stiemigthl B50 © J50efeitinb ipidsor med

in two coat Vs @i ' r r _of.an agueous ol ution of the

nodi fi ed cei%luglf gééhsﬂgnéi )‘ang? %lsﬁ%alhkég: %HHIPE%@? g1°2K18 POy yaxes §ueh asparatiyy or ant

to make the “ABIUGGr A basseandvatious pelysadrihariddy, nansdy; eatbobydratesagh agf HPMC

the core. or L paSst akPHEicher. TerER s Wneg oS Aot uecpIos Sl |

layer 12 maynefiiedselivleses, Whichiare bresentty prefeared; invhidedydioxypropyleatiibse (PPCY

wat er mar k |@ngm@hg&¥p@aﬁ%§wcmeqtqb&ﬂ§an& using no colorant in the core
12, can function 'to C

and a clear |ayer htrol counterfeits and provide the
advant ages of coVéf the dasgesdannctd ofie presentiovesgioapthe difractiveasizficbmaining) of
the present jdyayentd SraferaSiPe -based shell ac, and gum

st ar ches suchﬁas gu%aaeca(_:?a,n%g??%g%a?grslds(g%%\%&lﬁé?gnﬂmﬁr% f°€%ﬂ?‘i‘€8r’ rly
where it is Sgklpn ghthesnodiied celivinge HRGaNdI HRMG, 8 plastidiZerpand a conlgdstr € a

| abel of 1 n@olofiitlo haké hehdirim@horb feddlly USHL (HAPLADHI UPIFABMOIT

The foll ow ng? [able | are exanples o erial ave
aqueous sol QVPTRS andicevare theLoldsicgat. dnpralerashisusked cfitheninttbe noregritleyyer s f or

Cor oS g e e Lot e e o g e,
ode yn 8 naiurg pf watermark ip guality ppptrs s Sech holograms, using no
colorant in the core and a clear layer 12, can function to control counterfeits and provide
the advantages of covert information.
For the holographic pharmaceutical 10 of the present invention, adherents such as
a water-based shetlac, and gum starches such as gum acacia, are used in some
formulations, particularly where it is desired to adhere the layer 12toacore 14 or to
adhere a label of the layer 12 to a core or to 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




3 .FEB 2004 WO 01/10464 -13 PCT/ US00/ 21149 4. HPMC E- 15Shel | ac adhe_rﬁlél ?04
Pu le 0 340- 6- HPMCnonodi gl yceride (surfa ﬁ] 3

"HPMCTr i aceunSpectraspray' "
Shel | ac ad t HPMC 606, Spect raspray redPeg 400, 14.8g
O0gD360a, 83?@39%“3@1 ant| Water, 51.$ 8. HPNG.606, Spect raspr a§l5e”éjsﬂ%,”’2g |

00g1072, 8g(surfactant) Water,

2gSpectrasp

rayWat er,

16g 9. HPMC 600, Tri aceti n,
14g 1001072,8g 10. HPMC 606, 50gMracet,
nonodi SpectrasprayMarcoattm 125 gl yceri del072, 8gShell ac,

29

20g (surfactant)

Aspartane Of DIGgmSWEES €Nef) a. Undercoat I tani um di OXi|0fkmket 0OSE 11.
HPMCDF&C bl ue #2, (fl avori hg) Lactoseal umi num | ake b. vea@éeadndiri acetfi n UAM
12. HPMC 29{13PdrNet hyl enegfiygedinli t ani um|dpeiagpraB3850 4.
Under coat Polyet hyl encgl yeol Tit ani um di oxiPyeele@-34PPNC e R3350EDRC bl e #2,
al unmi num | ak& BPM©yer coat Pol yet hyl ene gllycol PHMC a- 533mgpodighycenide
- . {(surfactant)
Shellac
{adherent)
7. HPMC 606, Spectraspray red Peg 400, 14.8g
100g D360a,8g isurfactant}
Water, 51.8p
8. HPMC 606, Spectraspray Peg 400, 2g
100g 1072, 8g isurfactant)
Water, 16g
9. HPMC 600, Triacetn, 2g Spectraspray Warter, 14g
100g 1072, Bg '
10. HPMC 606, 50g | Myracet, 2g monodi | Specraspray Marcoate 125
glyceride 1072, 8Bg Shebac, 20g
‘ (surfactant)
Aspartame 0.015g
(sweetener)
a. Undercoat Titanium dioxdde Laciose
11. HPMC DF&C blue #2, {lavoring)
Lactose aluminum lake
b. Overcoat Triacetin
HpMC
12, HPMC 2910 Polyethyleneglycol Titanium dioxide
3350
a. Undercoat Polyethylenegiycol Titamium dioxide
13. HPMC e-5 3350 FD&C blue #2,
aluminum lake
b. Qvercoat Polyethylene glycol
PHMC e-5 3350
14. Gelating, 250 Yes Corn syrup
Bloom strength {soengthener)
glycerin

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 Warner-Jenkins ., Inc.
"Marcoat” is a trade description of an aqueous shellac solution of Emerson, Inc. “DE 40
means “"dextrose equivalency of 40%".

Examples Nos. 11 and 13 use two complele coatings; both can be applied using

conventional m}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 giucose
syrup, and other such high molecular weight, highly cross-linked malerials can be added

to toughen the layer, both to retain the pattern during release from a thermal-forming die,



14. Gel ating, 250YesCorn syrup Bl oom strength(strengthener) glyceri 03T ?U[M
HPMC grades (e.g., "P516") above those of its nmanufacturer, Dow Chemic

Co. " Spectraspray is a trade description of a liquid col orant of

War ner - Jenkbw$néss. Marcoat" is a trade description of anpayasowesiighel | ac
solution.of Enerson, Inc. "DE 40" nmeans-l4extrose equival ency of 40% .
Exanpl es Nos. 11 and 13 use two corrpl ete coatings; both can be applied
using conventional rotating drum "pan' coaters on tablets. The undercoat
pr ef er abl y angrafiesyardsdn bpading, sieeagevapd usr. ingeariesalr lopg ghaini Mgh asleguler  as

hi ghly st al}gqRinniaflytirbgs-fikdd mEbRiIZLES Sefutilanb Yistigio tH@trﬁlé‘rBFbllef carrying

St rengt heners such as shellac, Tow conversion glucose syrup, and other
such hi gh revescld sJuriastasis redyice Mie/swiass densionkeidhedayer 121t exc@nmr@b bgadieg’.
toughen the 'ayeéonomhbp;dauastaaiea.ré&@a&%}&&{drbr%mraa dofdh fH e éééégb@onn
thermal -formng die, - 2004 WO 01/ 10464 PCT/ US00/ 21149 -147and

af t erwar ds a0 hahelaarephic reaasyer, eflgatprodeced by Jemeicmrelief. ohglocants ean makmthe
mol ecul ar  \BL e rBLGH ébs%m linked materials add strength and stability
to the mcrorelief carrx | ayer 12. Surfactants reduce the surface

tensi on of the |Bgegused elﬂ)’ésﬂ%@tﬁ'@%ﬁte" ardisi taken bdiedgnewibsthe laygut2cap also
desir ed backghgusHeslensANbla taitking Shaldd SwaRSARS 1l idRag i diood

hol ographi c i mage or effect produced by the mcrorelief | orants can make
the reliefPRpe readily observable. Because the layer 12 is ingested and
is taken by the nouth, the |ayer 12 cagx#;@1 i ncl ude sweeteners to
facilitate sucking and/or swallow ng the dosage formor food product
Exanple | This exanple illustrates practicing a preferred enbodi ment using
standard naterighig e3afple NGSRFHEDpRESHIRYS Preferfed bmbbdifitntilisifgsthRdaraPp! Yi ng
a first (coI or). Ia r using a standard, side-vented rotating pan coater
(avail abl e ‘%/RS r*&j‘f‘SFBP@H‘qﬁLadenﬁr k ACCELACOTA from Thonmas

Engi neeri ng, cm ﬁ&ﬂﬂ sohdtibn fo@splyimsI& fifkkY (dBlof) RYer lind le{aauhﬂags.ammaants
Conponent Anount , % a uequ sol utjon contaln % 78% ght HPMC
igp &9 fodnak ACGELAZO T

triacetin (pHa¥igRa @3‘ 8‘%" lecindepibe registsre

Thomas Engineering, Chicago, lll.) was made by mixing the foliowmg components:

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

by weight HPMC

triacetin (plasticizer) 1.6%

Bilack 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~t2r} and described further below were coated in the aforementioned ACCELACOTA
roiziing 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 commeonly understood in the art.



Lake.

) Red 40 Lake,
sol ution contai ned approximately 12% solids by wei ght.
powder tabM®ouurés of the type shown in Fi

FD&C Yel |l ow 6 6. 4% Lake Wat er 14% The fi nal

0. 4020 inch wi de by 0.5540 inch long and a
center) and described further bel ow were coated in the aforenentioned
ACCELACOTA

operat ed und

JRbEl

3 (an arc

bgut

its

ng pan cooling nachine with a 15 inch rotating pan and

operating conditions shown in Table 1, wherein the

condi ti ons S npaf od—+n—th ;I'ahl e et hose commnl y_undger stood_ in the
art. - 3 FE 5‘6’04 WD 01/ 104%°! 15 Fé?‘;‘ij‘:%bo 21149 Tpble 1 TiAYE A 1{FPRY et
Exhaust RP m AWMU, ayTeafut g Terp CCT¢npREWPS| gl rdFM 0070335 51284645. 9
58970511224045.917. 10&8570b03bld<4u15951914 15280 24Qge- 715
~-203B169511524645-526: 2@548168“‘.51“24945 620 1’1’064 7”‘:” 524045817 7 |
Exanpl es 1 W nris it he acciimil At ed|wei'§ht nc?gase ddrfnglt h&®
pancoating |pro®ess|in'®he [dosdfe flor #85bei ng Boatled, 2401 | orf62mi f1i 192 er
bei ng an approxismat £ wesoght| neasurle sD9gr s @i VEN tAAAT gneafiy Of Wager
wei ghs one o T N etrsmgnmd—out isgfi -crlp51C e 175hc att 4b“' ¢t "‘"‘.g ott-ot
tamaaUMe‘V‘mwfrﬂg+ LJEMi% SCEM islcublc
feet per mihute of this air|l 16w throddh t he ddatelr a%‘i?j ‘A 2fr Psl?s
the air préssuie ih cBfter| i n™oundsSper Fqudbe ijnchred0’ RPM 258 r pVOIAR T d
per mnutes, the speed at which The drumof the coater rotares.  Spray

glmn® is the EQRpIEE 1HnBBVARHY is the accumutated weight increase during the pancoating
process in the dosage forms being coated, “mi” or *milliliter” being an approximate weight

measure in grams given that one ml of water weighs one gram. Inlet and outlet Temp C

are the air inlet and outlet temperatures to and from the coater 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 minules, 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

agueous solutlon containing 10% by wagt

of HPMC

tnacetin

water

Amount, wat %

45%

0.5%

54.5%

The final solution contained about 5% solids by weight.

coat i-ngFFp 2004
2kg of conpressed

di agpAsoehaie,
0.243 inch thick at

0

ns



mnute that the aqueous solution of the material being coated is spraye
I's the el apsed during operati
coating. After applying the fir$CTomab;z11as

“into the drum of

of the panmambi/rnnged or that

second (clear)

conponents,
conditions shown in Table 2:

cont ai ni ng 10*%

t he coater.

Ti me m nut e"

| ayer was applied froma sdibati on
the coat being applied under the pan coater

Conponent Anount,

oF 2004

containing the foll ow ng

wgt

operating
aqueous sol ution

&Y wgt 45% of HPl\/Ctrlacetln 0.5% water 54.5% The fi nal

sol uti on comg@Ened Tabout SYGRRT T ST ER5&] FFR70 'ito\‘,*‘.\lAHJ_ :4%;%3}34 16.
PCT/ USOO/Zlﬁg tTabI ET T| me W Jnl | nl et augqf RPIVCFg?tomI ay .

M nut eTenp |CLenp n | 4838850 0 M76 51f§b4045’.’”1" 15.|5
The final weight fcr c%ﬁ or | ayddr was I8 basedh on |t h@sdhei ght 408 t he f3i3r st
-tablet (i.fe. ,a.she corm7coat eteaW L1 D@EN Tjayehs) . |Thesd i Ngl Wes gl ggism fior
cl ear | ayer—was—6—25%—based—oen—the—wetght—of—theftinal—tablet--A '

mcrorelief was thermally transferred to the tablets using an apparatus 69

and

preferred vaj eewwf@@:oét@a mhtﬁ%oﬁﬂ'é?ér‘éj CfHe 131 whighit

bei ng applied for seconds at a pressur

transfer pl athe frmpl aeioth bikolan pyeranes 3% ebipses anithe wejnhi piithgtinaitablet

I B FeshRef

about

i ef
and

at a terrperatffﬁ’ﬁ'éOﬁfth%U’@!ﬂmﬁfZ‘BE@naimekoat ed tablets were stored for 3 weeks

at 850
tabl ets st| [ 1
simlar te
nicrorelief tﬁé@.bé@ﬁhétienftﬁé%edno?onnea htcrBreiidb

becanme vi si bl e and/ or _
sure of about 10 Kg/ablet and at a temperature of about 125° C.

The coated tablets were stored for 3 weeks at 85° F and 65% relative humidity

on

ef f ect

F and 65% & ghigdokafies \lﬂb‘ﬂ

retained an

it Eroduce
pre

h@h‘h%l!y thaiherrefid ﬁ'lre E\Ststd}afrféeaﬂ‘ﬁﬁ%é%{gé tssiggPde ghg

I Cl enc
npEansferpiaie 76@s sapwea%i described imiigs- t21e21o@ti the peaferrethvalbes gieen in

il AhHieD 1 HRBEES sdddnlibig: 4 MBge
t ect abl e.

ffraction

(RH). After the three week period, the tablets still retained an 80-90% diffraction

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

which the microrelief started 1o fade, i.e., the point at which changes in the image on

effect it produced became visible and/or detectable.

As described in Examnple 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:

Exampie 2

Amount, wqt%

Component

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.



Exanple 2 As described in Exanple 1, a first color |ayer was forned
tablets of the type described in Exanple 1 by pan coating a sol utiéﬁﬁlg 2004
containing the foll ow ng conponents: Conponent Amount, wqt% aqueous

sol ution cOYRBIIMEg 10% 68% by wei ght HPMC triacetin - 0.5%HIAYLHMI( Bl ue
2 aluminum 5% |ake) |actose 1% titaniuni-oxide 0.6% water 24.9% The
final solution contained approxinmately 12% by wei ght of solids. - 3 FEO

e e s oyt SRl A SRS Rl

0. 5540 i nch shapg. QAU mch eddentsy @5540intB8ong @it dgproXmately 0.998 iricphsigk apiey nt) -
oscr i bod | nigh BBE M8 BYAEultd riion Dete Sl linne s dsHhéh £ coater ss

W dm | nl et Heasadbed iRFM3RId bopefated SpshgpwMimtisedanp CTenp CPSI gl min

007053. 21124044. 30 51027050. 71124044. 320. 4 102017050. 81224044. 519. 8

173356950. 71224044. 820 2549469511324043. 119. 5 3365068521324044.519.8 After
appl ying theTable8t coat, a second (clear) layer was applied froma sol ution

containin be—fotHowrg—eoRparents—the——cpat—beiRg—appt-qdunder—the pan
coat er ogerﬂ?ieng &%‘,9' i oméﬂfghom Exhast b 4 © 0 [ Awom. AR TSpray”
nute 'ml Temp C Temp C RPM CFM PSI g/min
0 0 70 532 1 240 443 )
5 102 70 50.7 1 240 443 20.4
10 201 70 50.8 12 240 445 198
17 335 69 50.7 12 240 448 20
25 494 69 51 13 240 431 195
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, wgt%

aqueous HPMC (10% solution) 42%

triacetin 0.5%

water : 57.5%

Table 4

Time Inlet Exhaust Atom. Air | Spray

Minute Wtimi Temp C Temp C RPM CFM PS5t g/min
0 ] 69 536 13 240 443 0
10 159 69 525 13 240 43.8 15.9
20 324 69 512 14 240 435 16.5
35 618 70 Ly 14 240 44.2 19.6

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.



Conmponent Amount , t % aqueous HPMC (10% sol ution)42% triaceti n0.5% wat_eé %%
"Table 4 Time W.ImInlet Exhaust RPMCFMAtom Air Spray M nuteTenp CT %B 004
CPSI gl mi n OYB88461324044. 30 101596952, 51324043. 815. 9 PCT/US00/21149
203246951. 21424043. 516. 5 3561870511424044389. 6 The final weight gain for
the first layer (expressed as wgt % was about 2% based on the weight of
the final tabl et Thcle fi rl]atj wej ght 8&:@% or clear |ayer was 1.25% based on
the weight of thd* FIFRIEIeatFPemallyiansisged to (i tableG0sew PCIHasn0s 69 amD
-18 A m cr ortedriskd plsts 76 Besdnnkl Yo FigaBIL2s s8fe hreréh&y ¥ se‘zélﬁ AIRigg an
apparatus 69 ang trapnsfer plate 76 described in Figs. _-924 at the
preferred vaP§e! C‘?ﬂo{?eweith‘?’i’%@m@ﬁéﬂm@ﬁf PRIAg appied ah desnribed ieBxamme or el i ef
bei ng appi ed as dpeCid=hekabRis e staored for

-3 weeks at 55 F and 50%rel at %ﬁﬂ%ﬁﬁeﬁﬁréhﬁeé&??ﬁﬁﬁig@# ﬁ?%er%\éiﬁ%"é'fj?yod,
the tabl et s AftE e inegeyverkpeaned ghe dabieta stilf feainedan 80-BD%i difimgtion diabibmdys

stored at oveiblel9bofed AL 100° FifAgepbOVe preferred exanpl es the outer
coating 12 conprised two conplete coatings, both being applied using

conventi onal r ot df ffARAvEPreipaEed exaaples thefoutertcabling 12 confmisetiand Soipletehe
oo oo contaeto]oeo RELREPURPLANF LM e i RS B
mi crorelief . qlerapts |ra}r§(ﬁrstp~@§§r,\g)pr@_cm@g @ desited| backgroundheolordoetheadosage form and
i oxi do U1 1 get et RAHe 1Sk mop or et BugHE by P o et
with the tr&STBE ‘PELERISr tyihe coreitiefae comptession! dOf@hite pat iz ohthepot ty.
Carri o5 & o o antvas e HariR AR iie<olth she 6L CIHRE SR I ghor2ar
interfere with the transfer process by sticking to the mold. This results in spotty,

ineffective patiems. Thus, preferably, only the undercoat or the core carries a colorant

the overcoat is clear, and it is more stable. |

A plasticizer in the overcoat has been found to be particularly helpful in controlling
cracking. In general, a plasticizer provides flexibility 1o the layer 12. Plasticizers also
provide a way to control the response, over time, of the layer 12 to air-borme moisture
(humidity). Plasticizers such as propylene glycol, and sweeteners such as lactose,
increase the effects of moisture on the layer 12 and the diffraction relief it cammies. By
varying the 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 pattern sufficiently to be visibie thfough changes in the effect
produced by the difiraction relief. Control over the response of the layer 12 to humidity
can also dgtermine the choice and proportion of the thermoformable materials. Some
suitable other plasticizers which are hygroscopic include polyethylenegiycols.

Plasticizers which have been found to be not as hygroscopic., include poiyhydrolic
alcohols, glycerin, and triacetin.

HPC is more hygroscopic than HPMC, and the two can be mixed in vanous
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 to show the effects of heat, instead of

moisture, on the Jayer 12 and the microrelief it cames. Some suitable waxes include
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variations that are normally encountered in shipment, storage and use world-wide.
Materials exhibiting these qualities are termed herein “stable”. It is also significant that
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 international regulatory agency for use in foods and
phammaceuticals.

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 1o absorb therein the
contents of the pharmaceutically active agent, as described beiow in more detail with

reference to Fig. 10.
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of the materials desc above 0 including as their
principal consti#®geficuiar teghire pfe@ip@&nqsﬂ &ﬁwdm oEthe firyeptionsNiat thipfaces 18

conbi nati on ddwHoRiin P&fs HI1QIRE @lliérﬁéteﬂfédct@p@lﬁls@lamw COAVEYduehtbral GERERbIyON
when exposed to sujtable radiant energy, pically a diffraction reI | ef
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cour se, assufrges andgeoaves nrethy layler $P)agrdsesnsiucied (he wawed hologem). dissarond,
functional test of the appropriate degree of twinning, preferably twinning should be
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 fiat 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 to resist twinning, but curved o an enhanced degree as
compared with the shallow face curvature shown in Fig. 1. This tablet 10 is aiso fully
covered with a thermoformable outer layer 12. Both curved faces terminate at a straigh!



rounded- corner arc di anond, polygonal, or many other shapes. A parti_%uf_lﬁr |
feature of a preferred enbodi nent of the invention is that the faces @@
shown in Fig P are characterized by 1) a shall ow, convex rvat ure,
generally a ong a circular arc as shown, 2) a small flat ?Fﬁ&"@”ﬁg
general it is nmore difficult to transfer onto and then reconstruct a
mcrorelief on a curved surface than a flat surface. Functionally, the
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aest heti cal | yg'lvg (%I nc{ll"{i/%%g?\’ ?"f' '"3@91 \E/'Lé Qﬁ?fg'éﬁlj'ﬁﬁﬁeetyp'l‘—;?'&' §B”°%5(9°Eﬁ'scl ose
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the present invegli 2 and _car
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preferably depressed fromthe upper sur 0 surround
it with a hoPS§peplaterals apreximately Qppinchandhase hlamt ptapriroximately .02 inch.

: 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 alterative 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 shoulder
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, 1Bb 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 controiling twinning despite having flat face portions 18a, 18a.



surroundi ng shoul der portion 18b that is inclined. In the enbodi ment -$HdR§N2004
it is generally flat in cross section and termnates in a "straight" side
20. The siWIoia#eébus provision of a flat central portion 1BZ/P$00420%48 at es
the replication of a mcrorelief in the F2%er 12 because the replication
occurs on a flat surface. Depression of the lettering 22 also serves to
assist in contraolling twinning. The mcrorelief 16 typically produces
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i hto which {Jbft with a core 14 coated with a layer 12 and having rounded shouiders 18b and a

central recess 24 to control twinning, all according to 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 méy also be thermoformed in the surrounding bottorn surface as welt as the
flat surface 18a 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 o

receive a diffraction relief 16, while at the same time accenting the area around letlering
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outer surface. adherent |ayer bonds section 28 to the outer surface
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the degree of heating used to form the relief will cause the materials of section 28" and
this coating or capsule to flow into one another to adhere them. This allows a smaller

amount of coating to be applied during panning and so further reduce twinning. HPMC
will also form a shiny surface when heat stamped which is attractive independent of a

d'rffréction relief.

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
assaociated core 14. They are heated when the core and sections are in an opposed
relationship and in contact with one another. The heating promotes the adherence of the
section to the core, and can also thermoform the microrelief pattemn in the layer 12 if this
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diffractive rellefs to accent areas and print letters to be used with the
Fig. 8 shows a hard capsule 10 that carries 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 thennal—fonned 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 Bioom strength of
200 to 250, according 1o 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 controt twinning by physically
interfering with a face 18 to face 18 contact between tablets 10.
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configured a& B %5&@8"’!‘@”%@'&“‘?%@@%? d2nét lesst wetm‘ thgseaplisiy of
the dosage fasomgnivid teawdveans l’rar&(ﬂerll:ﬂbl@ Y do%hin@ahéh e RbvefHRRI BGAL BB 333 On a
conveyor belt 34. Tﬁ%stras ger dosé orns. 10, have been coated, at |east
in part, with a layer I p%ﬁ%%l fSePr %;{V Jarmaed 23 thim depeiobye rRsisantshetof n a
series of ma gatdnpt @phm{delalmaslghﬁeédldben microrelief such as a diffraction pattern on its

outer surface, 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 rnaterial 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 andfor 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 80°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. Tfe'heat source can be a stream of hot air, an electric resistance heater, a pulse of
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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 camies
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 patiern, of course, may differ. The presenting coated
dosage form face or surfaces are heated, the microrelief patiern thermally transfesred,
cooled, and released, as with the assembly 38, as they are continuously carried through
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forms at their aln themin the openi ore an ter
the transfer U Q{"é%d ssiaces 18 ghivedospgd oyms ppahw M'QSA,G -2 & unifartn distubrtioh ed
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plates to a g %ngsn?gl resilient pressure member.

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
pattemn on the transfer piate can aiso be optically predistoried to accommodate for the
reconstitution of an image on dosage forms with curved irregularly shaped sections. The
dosage forms are thus simultaneously and continuously replicated with a microrelief
pattemn on both sides of complexty shaped surfaces and are camied around roll 58a and
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 o
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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confor ni ng gelt BAsioR BAS hipdlimendions Sa tﬂ@ﬁ?é!;@uFeO fF'?EfeF‘dbSﬁlhe bBEkerdll Sii/ot thEY

fall onto a take away conveyor 44a - show a twi n novi ng

bel t-1ike t Farfé?fen'atﬁrfere aaﬁﬁhﬁ"étq}@ g@t aewptﬁsrt@e pRplied frrce peserally wrtpeﬁtw on,

which is anafd bifeb@tid thh RaHRASH PRA IntS THY 18y dvealiiuriem beddtd dricifved 13- 15
and Figs. 16-17 agg‘ar atus 30 and 45 but which avoi ds the dosage form

transfer - BOHRBOOEAOGRIDIOMo gl 38pf thsprpssmbya3s is seplpd tgrl the Biigrerelief.

attendant t De-ribi@ifig islads With &iEISEIERY Gischibedehibdhentipsage forms 10 with
coatings 12 on agﬁl east. sone ortrons 3}\ their u&gsetb an | ower faces_ are

transported in Bt'n‘r‘?&éfa@fpr Psagamesdhe 9As3958 @d"”?ﬁ@"%%?ﬁmgs 61
extend t hr oggdenibhe3deintd coBperatifig Backiky rdf Bﬂﬂﬂibtaéplﬁatbﬁ aneipdbh tieddppsite face

I t ot 18,
over o fi r oo Paicphaar BRES 1R et fote Pl deBand Iy Sundl g et ome
backi ng rol totyorlsge first roll 38a of the assenbly 38 heats the transfer
plate 32 contai plgggz Egsmj\&gﬁ f a@gfu%rg n Eﬁﬂ%eng ns,f rred
di ffract | 8 SCSQUARE O IteiteTert vt o n
I ayer a(1:2| ?(r)]tr;;ftlannoataentcmaaf patb?mméiﬁﬂ‘ﬁtmauégltﬂ of edesape fan'dmr&ﬁlhm rrensrnon)sa
t th t
have o rosi P oaarent B Bk bifbriay  Eindt ot 238a i f3md T0E] Sindhih®
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assenbly 38 Is cooled to set ore ng i's as
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dosage for Nk fI8¢6UA thefrathe ! The WIRIEr PbleNfs is registered of 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
heid in the frame 70 supports the dosage forms from the botiom. 1t 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 camries 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 belt, 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



assenbly 38’ and cooperat| ng backing roll 64 that replicates a rel i ef 3¢MB 2004
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t he dosage fthe®sdd® formns m@muggsuaﬂnetmﬂzexmwmhmeaugawﬁéngre%uré ele%érh'g@ )
rect angul ar tranm H{‘)E'I ate 76364)referabl% formed of netal, and havi ng
mcrorelief 'BYEE JrangTes Plats. heplsi & de bV‘ﬁé’G“B’ﬁs hibefcaglingsi2 agjagealdhe n

the frame. Tikshslerpraé & theldebifed @miperdie@i (b £shoep, ﬁdrﬁeﬁfabﬁkﬁgoﬁp%"é? -2l -
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belt, as besirosRean &vdi ds | APES

mcrorelief sr;[;rgtttern 16 ontigglg’r?g t:'f[ﬁ}a{.'cete gé%f eac}%ﬂ@osa ggl#%?%igggs%gl%?r
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conveyor 86 and n%\ée it onto a frane 70, over an array osage
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| ower s ont 0 94)¢hd trariesdrnatd isthen fifeBtksm ae ;Laﬂlaﬁﬁ folR-rReA itireRsine bob e forms
desired t erature (90C -

coatings. 12 ransfer
150C, and pr@%Pﬁﬁ?{)“&b’it&&ﬁB@W% %0'[5?%@%’@%0%9%*?9%‘?\%‘?%@ -plate into the
heat ed coating 12Atonowspmechbtish (o8 Mpsane vosdgefomasis dbndwahé@béMEéﬁﬁie' y

requires ab fall in the range 0 second.
The t her nal qtu"rLa e?&%%HES {%POU 5&1 eﬂmor? ST—ecﬁr'celear %7’“5?%‘?’&83)9} ﬁ'§§eﬁo'ﬁ:’eat ed
pressure pl stege. 9'th’% hegond stapenepaxitd $hegoicexelehsplietion plocedseoftstagasheno pl at e
to heat it d , esi ) ient
ayer . here TR aisoRRETIHRE cbfeb fadt e AlcR dbsadf ol BT AR KB woRe/eERete |

~5 ~ pronot e-af "¥VRYEIRIStation 0 HA reﬂ'stfai@nappj ehe tiamhe eosecarded i;fpumadollpﬂé@ur e
is 5kg to 30kedrpaje m@ldbkag/é foRne Hakd Ba( Q@ﬁve%”%b@%dﬁ?bt QE@ feBhidrdn 1661

I mprinting, the h‘g - ransfer el ement 90° novés and romthe transfer
plate and the palT8t S;L%Pe’é’t%f’%ﬁwéé%%l‘h%“ﬁ%'ﬁg@ﬂjﬂh epalitiains 92

(e.g., regi diffrautseneliciaptes layer 12000 bﬂbﬁ*aﬁaf)ddé’@g@fbnﬁﬁﬁo%ﬁemn% paet yef A At
station

diffraction pattern transier plate 76 is placed on each i lncommg pallet 71 at 110. The
) paliet is then transported to 2 position 112 where it is gripped between a pair of members
114, 116 each supported 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 s heated and pressed at angular
position 118, cooled at position 121 and released by opening the members 114, 116 at
position 122 where 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 verlically into a registration frame

128. An associated shuttle apparatus 130 moves both upper microstructure (relief)



94, the transfer plate is then lifted fromthe pallet 71 to de-nol dljgé
the dosage forns 10, and transfer it to the conveyor 86 for recirc E

back to sta}yqqag%’ﬁ A turnover mechanism98 flips the dosag?&msgafﬁrlﬁgay
e th

sandwi ched two franme assenmbldes through 180 ont6 a second
| i near conveyor 100 of the second stage. ]Thl s second stage repeats the
mcrorelief replication process of stage one to place a mcrorelief on the

opposi te faggnsiér é@@ﬁ&tqwﬂi@"?ﬂﬂ BAY ﬂeﬂvermﬁbiaw ihnEidedut ¥ ﬁéﬁhor%?allgﬁed
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roll 102 to e pRitaD 148, Herupper MIgy 1 320nvRResY . 18l4S £ eedi ng
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the transfe war d age forns- the hub rotates, a gripped
assenbly i s{"f‘fgﬁﬁég 8?&16 B'P‘BESQ?E‘ %P%bfﬁgﬁr‘a'fe a%ﬁef']e&h 119. cool ed at position
121 and rel easeditiwit bp anddrgobd thatteshuRielhdechahikin &dn m@lQéé'i:h@;rhduBRoV\bﬂ?kﬁ t he
assenbly is trgﬂﬂaorté‘%toade nol di ng and  transfer glate rmval ation
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vertically are stration franme 12 An asso shuitl e apparatus
150" moves” oMt RS Btttk P hets 8 Sepamlen pou s spiar et 2pobe TR

PCT/ US00/ 216geratinglib the anamher of ehetential(tiavibfer plebat e0d | oner MIE plate 134
into and out of pgsi on |igned vmtht e me 128. t he intake.
bosit on 196, -t nE PR PPRARshIR ettt gpbakdlls 157 Btkording e heirafeenb PRGN g,
while the | MrolMEEamoi tsbietpomhdies t4ﬂb&ach31,avhg atasdy 1142 withnad egnttah boref thatme

128 to suppgifndsiifie QﬂrtﬁﬂQSf tﬁ%rd&%g oPm%%rHspB? héen%ﬁowg g;S Wﬁm’é’g Fras} 2124;(]5 ﬁ%ﬁg&&’per

MTE t hen cl oses - apparatus rotate osa
t hr ough th&rmﬁoormmgd.andpm@ﬁnmgopwl mpmemasomn&éﬁds pEthpdoty ddRy. At

osition 14 t he
ST L10n 14 heUSf AFErt] 1 HSHLTRSAA 190 RER PRI L Boflotd e
of f - t ake ar PaNgeiahiets. pxcept that ﬁéﬂmﬁ%éﬁeﬁzﬁunﬁm%hﬂlﬁtq@e GARY®ani sm can
i ncl ude canéfiideaBletie Qﬁtﬁ%rhlgrﬁﬁgblﬁﬁérﬁmcr%@? ?,ag&.glfom@peraw Hnd() glevel op

force that presses the MIE s toward heat e osage form'layers 12,

and/ or faci F'l'etsﬁ?@ss"ﬁﬁ'éd tad 1é§§%“'l9ﬁ'"leﬁé“ a&@&géﬂ FUF‘Pré'dPrQS the brdy WRHo exeqytg @
pressing capivotdl hicvemenbiridvést PeRIoSage fofmamdicGosiieA 488 HnswWatht TRITIBRImMost

operating i Het |ﬂ e":lgr’r%%ngrr'd t(l)1]:a d%ts]aegé frc])ﬁ;kré?elctetdr-f?gnﬁjd?er pt?slstﬁ)rrrle1%8bgghown in the right-
most die in Fig. 30. Alternatively, 2 small, movable clamp (not 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 sofien the layer 12 before it is introduced to the apparaius 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



Figs. 29 and 30 show anot her apparatus 138 according to the present = 3 FFB-2004
i nvention that rotates a set of tablet punch dies 140 each havi ng a body
142 with a_central bore that defines the outline of this do”q‘gﬁ gmand
upper and MEWY1%fifnches 144, 146 nounted _for a coordinated WMt ng,
co- axi al nmovenent in opp05|te ends of theagody 142. The punch dies are
generally of standard design for the manufacture of conpressed powder

tablets, exggrgd wﬁtﬁﬁ‘éwﬁ iadé-hﬁ)lcﬁmé rhizrS et 1RRCB 1CHRriHef steb? 4&@5& ?&aﬁ%ﬂ'{] hé
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position 14 shown at the - nost le in osage
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position 14 apparatus then rotates to index the die, w
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Because the punches are rela have a large mass_as conpared

to the heat ed¥ffifignhipreceivethe 'I‘?Worat(ﬁfc I&W'Q%dﬁst the migrpeslief pattetn is tansiared ar e
- 3 FEB 2004ni46he hédted e PCAT MSEIOA S8 I micrSrdliéhRfs rhad frﬂfﬂ@ Iﬁy‘érd??d’f&lc%ci he

mcrorelief thus fornmed. Further step-wi se rotation of th appar at us

brings the cBEb¥edocmelet Wﬁ?‘i‘@'y\/ﬂ’? it ders nRtdegradevaen de- TB‘dPB At Blosk ﬂ@‘? ge

posi ti on. Qaaéaéyeemw‘reteaeedﬁbmm&nidrdtmsmwté MTE 4M).ej ects the dosage
form 10 from the d| The dlev%t‘mﬁ’ is then reaﬁéto receiv not

heat ed dosage for'ff? 2¥heds R 7 eATRRGETERL fof paote E gi@fg"ccan be
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fl d' h nof t

br osent - P nucRErrRh oS 1e 1 Eh%R Ak R SpTERs AT cif bibfkalt s Ko urce nose
solid state dgputirean idagit) pdmelubnyt\nmsb@nﬁwwz as2 pﬂlatsela!ght:tmemler@re)fn aregione
14, h d

capsul o or *JEEBIFodRBIH B fitieBace Alfam 0B o7 For ek b Bl SR e A
bl ock 154 t héosaayémrm is positioret] witthits lwer b@/mahmgiomtwl lgnes ofdhaximindight o a

degree suff éﬁérgnﬁreﬁfésrc%ﬁ'gé Aﬁ;i%&%sto(%%rhl%frﬂle inf Qg Eg&ﬁpzm LtE?s of mipimum

m crorelief pat ern 'S tra l"ayer oCck
t he mi cror el ight inténsity praduee cormeaplmdlngy@geam the layeol 2dA microrelief patiern is thus

formed directly by a pattem 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 perfectly flat condition.

Fig. 33 shows a further alternative apparatus 170 according to the present
invention that transfers a high resolution microrelief 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
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 array of the dosage forms on the outer periphery of the wheel



to set the mcrorelief sufficiently that it does not degrade when ~ 3 FEB 2004
"de-nol ded. At block 160 the layer 12 is released fromthe nold (transfer
plate, MIEWQ@P¥I064 i g 32 shows an alternative arrangenent PEGUSDEE 149
formation of a holographic mnicrorelief pa&#tern directly into an outer
layer 12 on a dosage form 10. A high energy laser light source 161 (shown

as two sour al one source whose output beamis
split) pr odﬁzgs;‘%ﬂg}&' 1%%8§5 ﬂi%gosage T 10 i drace: uthe icApvayPE T 6 2%t a
region 164 rotetepitestn fomahe esidee 74 lmté?éé@fnﬁ%ﬁvag@? WaES 186, Grfne rdnghi 6f%{‘”3' Ly
maxi ma and nini ma ﬁsr?gﬁeﬁﬁeformls positioned with its layer
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m crorel i ef sutfadeot tieecdrapsr 178.to kil epinefcofléyoryBd af gy 184 ensity produce
- correspondi ng rlc}ﬁes in the |ayer 12. A microrelier pattern is thus forned
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A feeding a arah s 174 takes the dosage forns
orients and GrrPr PEHEM In 4ndhp sizs s the '@'ﬁéﬁf’@'@ﬂ in mmwmwhaarftmlat dmgyeyor

wheel 176. fofyas ararater @faté&ﬂﬁ&ﬁa’iﬁ&%ésﬂc&ﬁ}ﬁugﬁnﬁ e éamﬁ o?}wtﬁ&ﬁ a 4176, or

ot her known 3 carry an array o osage forns oﬁs' e out er
peri phery OPB%H’@ Wgﬁ( %'1I5E8°§%ﬂ?4'°"vﬁ"e1'§ml€4n irecFigPE2ggoboditiets) 176. A
guard rail lhrbﬁud:esltﬁedeh&ed PekCofl RédEhrelfd 2 s it
rotates theq Negr&é i (]?\'4 l:fti’o rs cﬂécpttgﬁgpleah&-{ﬁ pnﬁgﬂ}&#&oﬂ
rotation of * vey ﬁ?%'"?? %ﬂ'na’“ﬁ!g]l?{g’t’%gwrﬂ'? IEREs s PTeRstre iribedangage
forns transéld tOf‘rSdfglm:lheandlpm‘Erab@Laﬁoaﬁﬁo laé/pmhg peag,v&yo;g odd@ hiP(nbl@lowy the

conveyor- 18 conve 180 then rotates the dosage
forms to a ﬁ(lea'ra'igw{;d%g%ee{'ggd REAt %I"‘EVPXR%IB'P %gGa'E%'&tmEJ&P‘quéé’“@ athefrorel i ef

transfer pl ﬁ?’é’eﬁz whegls russ. @.0. 40 heldrllheadﬂsagé forfﬁsOcrrOHhelwr@él 1B R they b Er abl y

a hi gh resofnhdt ! ectr formed .or t herw se
cr eia'? ed usi lehg d&‘ﬁ%iéﬁﬁf‘ qéags'{lg héf&vge%eﬁp g do%?ﬂgf Qe ggai H%“Sg?f £\ 8gm'§’f‘y°’and

posi ti oned el dibact the | ayers 12 on a first face of the dosage forms 10

th t Wil l,Lod 6 soft th
layer 12 to_re P??L‘?E"" "1 At N enflyol MRk R ER 08 e aring,

spacing, in° ﬁé?qeb H"W e2ENEMInGcamigrorelief dnytheirfoptemiayet 12a8d eamigd tiessio and
carrier Meebemu %emtdymm‘ér 692 that robhibd irPleg fé&r&tﬁﬁ!%n‘?mé \J@%L tl%%%%

L?XﬁLCEQ dte HDIcE cqugﬁe? fé"g'%{i? I"Iﬁﬁé@ﬁ%ﬁ é&%&fé@ framer desgtibatatiove withr a
gitven | ayerresﬂecamjheated c:yhnder 186 al nip 194. After replication of the microrelief 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 190 to an output chute

186 where the demolder dosage forms fall off the whee! 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 modern high-
speed production techniques. The dosage form can take a variety of configurations,



a given degree of heating. Also, wth the foregoing enbodi nents, a P! BBPAE,
in the range of 5 to 15 kg/pill, and preferably about 10 kg/pill, is . ,
preferred. A guard rail (not shown) - like rail 178 may be used over the

run to theW@Pp/maad and in conjunction with other conveyor RTEEI82H4As
e.g.,to hold the dosage fornms on the wheel34t80 after they leave the nip

184 and continue to nip 188 where the dosage forns again transfer to

conveyor  WhE&Ld; ) wheel 190 onstructed |i ke conveyor wheel s

176 and 180, [?{ef%'ég\%es ‘e{§t¥|§{, laa?pﬁ'flen%?a'&&'egmﬁl@&@ﬁl"ﬁéﬁ%@”&eﬂfr&?or elief

in their outsactiong dreyianbedisedrasidesagdionmt aftertbeing fiade eabhib Md doisgits 402 -
that rotatesy, i - At Wth the wheel 190 to replicate a mcrorelief
on a second T g?géé%%hg&ggg%‘g ?Qﬁf‘ﬁwﬁﬁf‘ﬁ PlrdNeEThe h%fé‘ﬁ‘ég"?%'ﬁ ipagRson Aifepts
respect to reamtpsavidy biandddertiBalion, corrol EsunteMeitiig, bR bicvRfel RiaIQTcohi8l. The

m crorelief i 4 and.194, th yer 12 is cooled in any of the
ways di scuss(g%agg&r@s?%nrb é??ﬁ S mﬁ{egpgrtgﬁir@yeir?gl{!ﬁgm appEyval for foads or
facilitate ehdometealitng useem the transfer plates 32',32'. Having been

enbossed with a j 1 n t oppasj te faces, the dosage forms 10
|l eaving the nip 1 rgbgé l(a:lg% P Fgﬁgsﬁuﬁ%ﬁ ac‘%ﬂ@'@fif"ﬂﬁﬁ@@? and Hrecsszas guthsut
chute 196 Jieductiohef theseHdsrgedosag eTHezemBadhitles pidfprédiesed gl cohffatiBRMif ed

by the forc g i own th hute 196. There has_been
descri bed aq'agasearaghfd(g}rch rr‘%/"[ %%dggﬂgi%q%gwp%ﬁvﬁ? aufachig of dezagrdinitdeqms
optical i nf ciuehiesdabieiathey alsoresisthwinaingei ng conpati bl e with nodem hi gh-
cont i gur ati ons. -Vl BN A5 P85 ke dn iR easrastions Pras Y ercemery o
coat ed t abl embogdimentsstber rapdificationsand aariations WitreelivieIhewessillRH W thid &% OF or
sections, thgy i 4 forns after hei made to absorb the
contents of the p’)hrg%ﬁnléﬁgg? ?ﬁtg %@qg@{?a\%gy 3‘@,‘2%5?‘38? %%g%ﬁpguqﬁé}pgiaﬁt“?ﬁéd
hol ogr aphi ¢ Taugecuing rrocesses descriveg hersinlearbalsm be iadaptbd to tetpreduction 6f AeH-
count er f ei tighhrmadd LAWYt [ l . The dosage forns can be nade
usi ng mat eripgilas that hav_eé_;%é"gﬁlggtp L%Bg%%rﬁdgu\r)g,ﬂ_? §?re15 Fmatepals et i cal
uses. Ther e 88" §H8b herddelliere St Bivedety af venfedions.Budeotiiesioandngvaaishesre or
the productiheRdé tolfBfwhiA ¥RPeRpb o I j nes and processes are
conpatible with nodem pl"OdUCtI gn sé%ead)yggﬁ% g%@fgﬁi gues. In the manufacture
of dosage unit fornms such as tablets, they also resist twinning. Wile
this invention has been described with respect to its presently 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



~manufacturing processes described herein can also be adapted to the 7004
production aof .non-. pharmaceutical cores such as placebos angiiehrdes C%FE@
made of mater A such as sugar, gum hgﬁd jellies, or a variety of
confections. Such nodifications and variations are intended to fall within

t he scope of the appended claims. - 3 F E 8 7004 PCT/US00/21349 WO Ot
/10464 -35 W} 1 med is: 1. A pharmaceutical dosage form conprising a

| ayer of aFl 'élc ng a mcrorelief that conveys information, said

mat eri al being ther rmf ormabl e and stable. 2. A pharnaceuti cal dosage form-
according to claim1 wherein said rﬁgar maceut i cal dosagg formfurt

conpri ses al-cor® PEamRRCRYlGH) 025398 APTFEQIRTISINg 3 pye & maken 'f‘aﬁdB‘C’é’H’g'egm d

layer is a solig aldneQViRldmaid, shigitdiehd Yeih tRirmbdregmE leﬁ@sla@}ée” ying said
- core and said |n?orrrat|on i's a hol ographic ifage or effect

phar maceut i 2al &obageackytionl a@wd@rﬁgatfcerdemeﬁomlazm\m@wﬁln 5§'§|Rﬂ‘aﬁ1‘%qed1"@'| ef in
said layer con J% quﬁﬁ ? is00a LSRG ﬁﬁgogrgnﬁg{ghﬁdaﬁlyaaﬁgl ng on

said | ayer so t a Vi si change |n sal aphic i mage or effect is
an indication mube)qmsanesald layex sesenig @leewanng mi patia VEPRG/COptingy

phar maceut i cal &%ﬂgﬂg % r@%ﬁ@ggd 3G Rl CP% Lphic mldgetdﬂﬁﬁé&r mof a

tablet. 5. A phar osage ormaccor to cl 3, in the
formof a capsmehamcemmaom@ém ceqorctmsf@g@lm@erieaémrwgrqaiw‘c'r!épm 1,

in which the mg &é}rc%H;Sl ablf;g@por%fté Le@lg}e’rﬂﬂreggrﬁtﬂ gfradmbg ohasigRGerld hal

dosage form conprisin rises maceut | cal 'y active
subst ance and aa vigitder tr-m@gaun saidi hgloareeepurameorﬁﬁeﬁ!i ie pn ingice e picPEPFHB IR

solid outer | ay@fceﬁé‘:ﬁé hding, ﬁj’ilhgmfaﬂ{,e and a microrelief in said layer-.
0

8! A pharnmaceutica sage orm according to claim7. wherein said
mcrorelief4is ephamaqeat@al gnasapedemheccosiingio iR ol i thaforadd adeb®lor m

according tQ cl ai Hbm%dé/ﬂﬁéa@wsaﬁ'f&n%wdukg%edmmm Quttﬂé Vorﬁm%rc%pﬁaed
core.. 10. phar maceuti cal dosa orm accord % to clajim8, g{;{el n said
a

outer | ayerSpar RiPRpITRceslicRl fesage qﬁ"’b%‘?‘@"’"lglto cleimla e the CAFoRYEHS & f or m

according to clagﬁfgcﬁoﬁ\gemgn said layer is formed from an aqueous solution

of a therm)Iﬁ’grmable matercé? sel cted fromthe group of nodified
cel I ul ose, fodi% PRY™MASEHICH dosPg ﬂm‘ﬂnws%xes or vegetable gums and

a core which comprises a pharmmaceutically active substance and a
pharmaceutically 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 phamaceutical dosage form according fo claim B wherein said outer layer
) complelely covers said core.
- 10. A pharmaceutical dosage form according to claim 8, wherein said outer layer partially
covers said Core.

1. A pharmaceutical'dos?age form according to claim 7 wherein  said layer is formed
from an agueous solution of a thermoformable material selected from the group of
modified cellulose, modiiied food starch, gelatin, waxes or vegetable gums and
combinaﬁens thereof.

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



_conbi nations thereof. 12. A pharnaceutical dosage formaccording to CB&iEEnZI]ﬂ#

11 wherein said nodified cellulose is selected fromthe group consisting

of hydroxypropylmaet hyl cel | ul os (HPMC), hydroxypropyl cel | ul ecT@Use6114800d

m xtures thereof. - 3 FEB 2004 WD 031104646PCT/ USO0/ 21 149 -36 13. A

phar maceuti cal dosage formaccording to claim12 wherein said |ayer

constitutes in the range of 0.25 - 5.0% by weight, of said pharmaceutical

\(,j\ﬁs age form13l4.A ﬁhqn’rmmmme%osagb fcm‘osatgerdnmg" 10 ASIO0TZwhgeinGak] iaydNcBndtitutds
erein Said outer |aye a | ami nating.. 15. A .

phar naceut i cal g’fdé' Pfrr(lf 2%03&%%’ %grﬁioafn Jﬂﬁ“é‘%ﬁ&?@?ﬁ ‘i"é'?ge(ﬂﬂf‘er | ayer

is adhered 1490 Sﬁﬁptﬁbrﬁ'ﬂl’c@t&}él @osﬂ@@'fcrﬁﬂ&ﬁdrdﬁrﬁg s & orlwoishreih Gaidduter layer

phar maceuti cal dosage form according to claim15, wherein said bond i's nade

Afroman HPMC or ?—Iﬁfefg'@g MY ROPUNGFIBMINGLRG.  eget abl e gum nodi fi ed food

starch, or 'rsxwﬁmrtahamgfdosaaefo‘hm&bfm‘gefétdwﬁl1@%@&%&&&8&@%?&@%9 to
claim7 or 11, wherein said Iag)gr forms an edible capsule that holds said

core. 18. A pharaPRewEgtr a1 ey healfisedeiotemical®8né| ai m | whi ch consi st s

essentially ¥ Sphdimady@icafdtbagd RSAY RRErdiktPoAIm 5, W%W%&ﬁglrﬂao@m Ive
substance. 19. A pharnaceuti cal dos%ge formaccording to clains 9 and 10

wherei n said out'®@m an HFMC eoiEEicoptactipysrewax. \waetablsoghny merkiagdoed ?@FCh or
selected to contm.ﬂu}me@spl ay the effects of heat and/or humdity on
said mcror eI | ef . pharmaceuti cal dosage formaccording to claim 19
wher ei n sai d'‘at f‘é’&@fm%ﬁ?é’“?ﬁ’ dogaoﬂecfommqr@natq glaign ¥ 9! hrerhereigy spigilaer faamos

21. A phar maceutdncsibl€ esmame mgfm@g:ggm ghridg to claim 19 wherein said at
| east one fo]oqmgngrade materm;\ etards the effects of heat on the
HPeY

hol ogr aphi ¢ hmaeeice 9EYrng 19 gaimclvhish; psigtsiasgentiatly of ng
poi nt wax. 22. Aamaymeuamadeddne@wafpnbmm@&meﬂlyrs@u&ecg&b@ha@ 8 or 9
wher ei n sai q sol,id outer er fornmed. o grade mat eri al.s sel ected
to controlla Iy%%ﬂﬁ?%‘%‘ déff’%%&’ 1"§ttﬁr°@'r81°’l £Ae 1vdetrinpaig putess A
phar maceuti cal dneagempivesiaiicast diefgod gratleanateda seleeteditd coicllafyf dikgaptheone
food grade mat %%ag om&ttarnﬁ,?)g ?%%}%gngégpl a@%{'l% effects of noisture on

t he hol ographi c ~Iirage or mrcrorelief is selected
fromthe grotp o%nlsamlapﬂglcabdosagélfcgmlqccmdglgdsmmﬁndwin said lat Bastmet gfose
or a plastici zersa%Qteﬁgigéspg E’W'I“Emﬁ%ggﬁp}% 24. A Pharmaceutical dosage

form accor di ng to claim 5d gr ade
21. A pharmaceutical dosage form according to claim 19 wherein said al least one food

grade material retards the effects of heat on the holographic image or effect

produced by said mircorelief a high melting point wax.

22. A pharmaceutical dosage form according to claims 8 or @ wherein said solid outer
layer is formed of food grade materials selected to controllably display the effects 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 setected 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
matenial retards the effects of moisture and comprises a low hygroscopic modified
celluiose.

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



,material retards the effects of nmpisture and conprises a | ow hygroscadpirg
nodi fied cellulose. 25. A pharmaceutical dosage formaccording to claim4
in which tWOBUPHH configuration of the core reduces twi nnrﬁg%amlhﬁ
pan-coating. - 3 FEB 7004 WO 01/10464 PCIIUSOOf 21149 -37 26. A

pharmaceuti cal dosage formaccording to claim25 in which the nodification
conprises a e, amount of f

edyction in. .t l.at .areas.pn the core. .27.. A
ohar mceut |26 AebafBetdt GeRtnitim ool BRR 2R ke W Borfd i cat i on
conppi ses sai d eahprisiavd rguetion igasd arbent @O Naekys outheaddrd.ace of not | ess
than :.6 radians. 28. A pharnaceytical dosage, formaccording to claim26
wher ei n theggorépé‘lagﬂa?%%'g% qsg%%tlogmf ot &P&BRE‘%E{EGW&%&@RW&W@ a
general |y pl anatofagided/Basditdra¢Rving a0leadt dietdindedf cilvedisce B ndt 168sahe @ | ef
-0on an ingestible dosage form having a core whiich can contain a

phar maceuti cal | {}adéﬁﬂs'r ve substance and a pharmaceutically acceptable

carrier, coppri AlghamhBSuttaiRivs8ie ArmERasroMg 16 diathh 28Whevdih thetcdr@¥gb haé aa
t herno-fornable materi al can receive and retain a hol ographic

t hat _
di ffracti on pat f&eRs fgsmeg tagrean. fgiceprst@ving\a Sre2 N RI3GF RPYFE SHfager act i on

pattern forged @Anlnethbd bESHUSNahib@Reie] ofah ifgebtibieiERER foheh&Alg a Bore
transporting said coated cores to a position op805| te said first surface;

d_ heating at | which BReoplaina phapraserticaiy actyeu 8&?%@“%%!"!‘?@‘%??“%“)& to
the tine when tBesepidite thmeRicdmpRAG @k digs2dsi onship; e. pressing said first
surface into said coating to replicate said holographic diffraction
pattern in said coati Ry: f COBWR $aigcarsgivith@ays )3t orfepnakie malenalibgt .
denol di ng sai d thfi sdcePleaind rBtairl a66lohFpRicTFirectivnaattag; 30. The hol ographic

dosage form production nethod.of claim29 wherein said coating is a

coating and further c&nmpri ﬁr?\ﬁ&'f‘%@ p%“gba‘ﬁ?g EEHPPWPS‘\Crfg“'PW%ﬁ "UP"BE&F‘EF

coated tabl et s at Bast a pertito bbg igpLiurtacdaisagss; f or m producti on nmethod of claim

30 wherein said tw nning 3rontro ' orm'n%sid cor vvi.tra t | east
ias'ﬁ gh

. comprises f
one curved face that . recei V&S ¥ %Psngg??ﬁ Y PLERRRE® =% he

hol ogr aphi ¢ dosagdadeor m pr oducti on net hod of claim 31 wherein said

fﬁr vature Is sufficient tQeLesl SlieddoRl of ic Bite S saidEbdiihb Sfind 8 SHortO" t
e hol ogr aphi c i mage
the time when they are in said opposed relationship;

e. pressing said first surface into said coating 1o replicate said
holographic diffraction patiern in said coating;

f. 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 contralling twinning of said coated

) tablets.

31. The holegraphic 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 sufficient to resist twinning, but not sufficient to distort the holographic image
pressed iﬁto in said coating.

33. The holographic dosage form production method of claim 32 wherein said core face
15 generally circular and, measured as an angle in a plane through the face, the

curvature is in the range of about 0.6 radian o about 0.9 radian.



pressed into in said coating. 33. The hol ographi c dosage form product'l dhFB 2004
"met hod of claim 32 wherein said core face is generally circul ar an

neasured as¥aM/AM§fe in a plane through the face, the curv§ﬂw°?%1]49n t he
range of about 0.6 radian to about 0.9 radian. - 3 FEB 2004 WD 01/ 10464 - 38
PCT/ US00/ 21149 34. The hol ographi ¢ dosage form production nmethod of claim

30 whereon sgj d Tﬁéfmaagﬂagh.e@egséa fofR PRIdUSASh FefHBh g camh 8o GRER.W {fiy a recess
within at | east one face sdl d core, said recess having a generally flat

bottom that r eceW@ﬁ”%@@W%@%fﬂinﬂﬁgfs fwaws* saigsore Tl hisicesp wiiv ! idesiage fder m -
duct th hal |
production met hogk Qf; gl,al WBdc ?ﬁ%&r{bogggu%ﬁélﬁﬁgztﬁ?ﬂ'oﬁn trﬁ'r'{ebb%ie?n&dgaggunaﬁh ow

that said pressing transfers sai ernre
hol ogr aphi ¢ dosaigger or m producti on net hod of claim 35 wherein said recess

“mathod of o Sy 0 WRedpfEusrdoe oAf iR ARG oL SRR ubRE R Bt inte €

mat eri al bondi ngsuf&cheralylsynamw ﬂnasamd pﬂaeseg tr%&s[efﬁ'&hndll@d;l@@ﬁﬂmhpﬁnﬁﬁsa@alyf orm
producti on ormabl e materi al

o or
is selected T o(r)nflt[‘% olégrgat&c 8798 1Pmar061f.xc :cg\erpglppﬂo (ga: gé) wLeretn said recess 1s
hydroxypropyl et ley$ tahlabbotse0{ HAVC) ,  hydr oxypropl ycel | ul ose (HPC),

nodi fi ed' ar ches eta | ons hereof

39. The hol ograpﬁ K L@ogﬁﬁlgc ngrlep‘\fjgﬂl%? Uﬁﬁo'ﬁg{gﬁ"é’gé’gﬁ rr?%w YR FEYsai d
mat eri al i ncl udiesluged sa:lstmzhna-fajmwael rastedigll Huuhmgeehaalymnmsgagccwer and a
colorant. 40441 I |cd age form production neth of claim 38
wher ei n sai d°€oa rFen‘g;‘%%g %8238%395 PAY BrodpRl e‘?’ﬁ‘ﬁ&tg%’f“n% ?g&)‘f"ber?’”?@% of
the wei ght of sathérdoéagebleonaterialddselgHed homdhe gpivp codsisimg af-fgpiampr oduct i on
met hod of claim ' ' . idi,n co Ses

advanci ng a belt %F@k\ﬂneﬁ ex”E{og;'ﬁ%ter aqydr rPB ?F"HIS’S%‘QQ%&% cfdéh%ﬂ on at
| east one surfaci@ot1 Istarehss. waxasovegtitatde gums and borsbingtiors itizmegfor t i ng of sai d
coat ed dosageygf t f
P e R T L
consi sting of a PRVAeSFRIES oheMmedified gelhdese, apldsticizerasnd @tolotanh sheet net aI
and a | ayer 44. a"“rﬁ@ﬁdnbd;rﬁﬁrﬁlcQéé‘é@erfgm’irﬁ%%[:bﬂn rﬁaﬁeébiﬁa.m%%'ﬂmérbp%%mswa iR e

and a rubber and rrgt al osite. dosa orm

producti on net hotf® 'f'ceéaﬁ In Hied P@Q%Dfsoa?%fﬂ‘t“l’\? g%sq’fé'éﬁ waightQl spigl dpspge fean.
conposi te w 4h aThdhakgressic absaheToins progustion H\Qho@ﬂﬂ:léiﬂzl?@ wﬁ@élﬂgﬁﬂ%tﬁ

diffraction pat tgﬂ’ooudmf; c%!‘n%%gésoéo%rtpnggus@ ad%ancmg zla rI:)gltl ofa sem:-ﬂexrbie material
containing said patitemn on at 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-
flexibie material is selected from the group consisting of: a thin sheet metal, rubber,

} a laminate of thin sheet meta! and a layer of a resilient backing material opposite
said first surface, and a rubber and melal composite.

43. The'holographic dosage form production method of claim 42 wherein said thin
sheet metalis a nickel composile with a thickness of 1 mils 1o 5 mils, and said
holographic diffraction pattern is electroformed on said first surface.

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

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

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



_44. - The hol ographi ¢ dosage form production nmethod of clainms 29 and 431FER M
wherein said transporting also aligns said coated cores. 45. The

hol ogr aphi cwoasags4f or m producti on nethod of clains 41 or 43cwmesoenmasai d
coated core facing said plate during said-Ftessing is non-planar, and said
belt 3 FEB 2004 WO 01/ 10464 39 PCT/ US00/ 21149 flexibility is sufficient to
allow said belt fo. c to sai d non-planar coating desiring said
pressing. 46. The® % %\'E}I'ﬁ"?f“&%@gﬁésﬁ'%lbﬁvﬁ’rm‘@ﬁaﬁ’m%dﬁaféﬁf ceplifigm 41
wherein said tragsfitig sang fé@g‘ﬁ?l ses conveying of a linear array of said .
coated cores % nﬁ(}garal I eF osely spaced relationship with a portion of
sai d belt, H@"’%@PB'W@P?QQ form paeRustipr methedval Clai 41l vhetaivesidng. 47.

The hol ograph| C HOSRBRINGYoMpRE e EsiveGing Ehﬂéjad%{) g'oﬁgémééaﬁé@%&gg gla%neu

—heating is a rapid, |ocalized heatlng sal
48. The hol ograp PEely 8RS relatienshiositica Porionef said bek. a;abanmr@?samwemn sai d

heating raises é&ﬁ‘dﬁ@mﬁ{%}@cﬁ?ﬁvé@gd diffraction pattern on said belt to

a tenperature in ran 0°C. 49. The hol ographi c dosage form
producti on nif-holh %holeyréphrpwweefpen Prashictiopmetiei o clatoAp mheen saidheaing

defl ection of said ,la?@t %@al%%hmcw@tof@aﬁ?ﬁ taﬁing g 4’rac jon pattern in

sai d coatlng to cre e sal tI0n0 sal on patternln sai d
coating. 50. BFheT%h@Jg@rapr@oaamanenfpmdncpmromm@hdam #idwhefeircaid heating and

47 wherein sai d rZNeaS%d RongerstieSorsQl cﬁlﬁ%gﬁ a:ﬁ]e §€8d8 adfemSéfad”rg d'a)fr\eng

hol ographi c dosage form production erein
is arapid, |ocEPeeH%0dP Ry that begins imediately after said pressing

has forned s drek ﬁélb@%bh@%o?é’g%etfﬁfrﬁ'pl- ér%@dmmﬁf?m% P Gainr 47 whirein oogro%h' ¢

dosage form producti on net hod claim erern sail denoldin M9 ses
a resunption of SHUTRNSEHEPAE Gefiastionef said brateshbell hatrleesenaid Giadtiaraeatienginas

sai d coated and §éldidoé1ﬁhbtto afeald @ild féﬂﬂ&ét@d%f%&d%i'oﬂ 9{?&%% ga% eBLking af t er
u

sai d cooling a Eq Ag_& rat us he contli nu ctron~of a
hol ogram on & ???JT"B"‘BS f°'F"€‘)PFﬁq'1'5\W"H§e‘5'°§9f @amlmf@aﬂ? wheteinisaida
phar maceut i cal | ypmsslnyacW&?aB&ﬁO@@Bwaé@Jhdhas been coated with a thin

| fat t hat ies , th
couted cor estn TG MORTERDE BETRRIomS PRRMEEORN A Hem hgEsis o i

diffraction patt@rapidioaiizeduoingthat bﬁg’@ﬁnmérﬁﬂél@@ﬂ&ﬂ”&é:&@n@kﬁﬁg f8¢ RPmed said

conveyor, said plag @rﬁpa%lhglgpgﬁ)e\"ﬁ% sali'fl % said first

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 belt 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 pharmmaceutically active substance and
which 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 pattern on one surface thereof
facing the coated cores on said conveyor, said plate being movable along said first
direction in coordination with said carrying 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 1o a level where said coating is formable, apparatus for pressing said one
surface into said coating after said heating 10 replicate said diffraction patien on



direction in coordination with said carrying of said conveyor and \Mgrp %[ﬂ -
one surface spaced fromsaid coated cores, a heater for rapidly rai |rﬁa ,
the tenperature of one of said plate and said coating to a | evel where

sai d coati NG V4% mabl e, apparatus for pgessing said one SETEOEZIME 0
said coating after said heating to replicate said diffraction pattern on -

3 FEB 2004 W 01/10464 PCT/ US00/ 21149 -40 said coating, a cooler to

rapi dly | ower tsaidoatingr ature of said coating to stabilize said :
diffraction pattern in said coaéli ng, and apparatus to separate said one
surface from said codt FIRE" 18 7aPdly iowss She tampergiure oifaid awmting o slahilizepaidpl at e -

conprises an cafiffractivoysatien i safd catingnand | exi ble material with said one
surface facing out vvardlp%/l. 55. The agpar atus of claimb54 wherein said
diffracti on pattern i2PPPRAIVRIP SR pRIdONe syHpes Berd said epating.one surf ace.

56. The appk atToe appardtad 68 detmVEBWRERInSSHid pRRNMANHseb 3R IBARSUR MR o Q"

hol ding said coat.,:ﬁ%lxigores i.n a pre-selected array and said diffractive

pattern is formed" Igiratgria) withsaid, angysyytaceifegiag ovwerdlyt belt that align

with said cat ethecapparatilioh dimed WherBinossid Biirachidn pdiin &PRANBYE 4R pleast 2l M 54
wherein said belt,.is formed of a material selected from the group

consi sting of . RONITSOh SR ARESYMacs. pher, thin sheet netal with a backing

llayer of a S6esiThecapparambeof ddim 5¥ whersind=i$ coriVeySGheludsd mdhiss AP RBIoHgUS:df
cl ai m 54 wherein ?e?' d separat i ng aptpar atus conprises at least one~gulde

menber posi ti o8 FPFUHT BAPEEe argyansk saididitiraghiye patiean isdfioamedaveyor to

separate from aaistder recessud gorlidhsdst 8Bidiehdhatafign WiB saiR@afdd\Sored dGirdy $Bid3
wherein said heater conprises a source of radiant el ectromagnetic €nergy

di rect ed bef oré’r%%ﬁ"@'pressi ng apparatus at one of said belt and said thin

| ayer faci rig.saite dppatatuSe. cidimessapharemt 34id Bélt 16 lieitBd®s aviseRbinsefaidl FEA! er
conprises a jet,of a refr.i%("ag;?t d flui irected onto said helt follow ng

| ui d I r
sai d pressing. b 9TORR LONR' a“u nrb§he@k Hlefé’tﬁ’gmem $heeh Mgty matb backing
appgr athus f:orrprlamsafbeéﬂi!iegﬂhﬂ@ial,tohgﬁxtd@ﬁltﬁﬁbgﬁ Eortion 81‘2 saihd belt into
said thin er—1.0 ' SS rough, sai d .. heater. . The appar at us
of claim 535%y\7\he1;% Arfl pg}z%t'gsg%fczaég‘la%gwé%rﬁﬁlr%f%?p@WHQia?é‘graé‘I’F CRIPRISES 2t %&P‘s posed
after said heatane guider meinbeopasitoned todieeu ablebstainead Bhiddteltidndsaibéshvegdrito
opposi te sai d dehsfae bbb iPhdiin ddhdatly! fraction pattern in said

coat i ng.
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 fiuid
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 Jayer 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 belt
opposite said first surface to print said diffraction pattern in said coating.



-41 63, An edible product in dosage form conprising an active substanfpﬂ} ?U[M
be ingested and a | ayer of a material bearing a diffraction relief

pattern, wherein said pattern is fornmed in said |ayer as an interference
pattern produced by laser light. 64. The edible product according to claim
63, wherein said laser light is constituted_by two |aser |ight beans split
froma simr;_jgrgl e laser |light source. 65. The edi ble product according to claim
63, further conprddiblegralueOCndos hd ' i ve spbst e, said
mterial 18 i mLhednt o5 oo fggf&z%?g?'ﬁ”;?g el SRR e S bl e
product accor dj %‘g armn AR E VA LEIARERAEFMY of said naterial
and said activ&a%u %J% FRHAR IS 107TRE gysaidiayceas mn inlysfeothee panenor di ng t o

cl ai m 63, wherBO{UE lsedghtl ief is forned in said | ayer as an
interference pattern produced by Juser light 68. The edi bl e product

accordi ndd o Ghaicditle rd&nwa%b&dﬁfﬁﬁdl;ﬁﬁ?ﬁj'& inisﬁd onst.ituted by two beans
of laser |ightegmtitdte Bfmﬁlaﬁr'}%ﬁ?b%%ﬁerﬂ;{f%% S0 eﬁl%Sg_rh_g J5A method of
produci ng an optical pattern onsin PP asingie laser dighbsaurcer t cl e,
wher e theﬁsoptjngal ttern interacts with incident |ight to produce a

vi si bl e itage By cEqieprodugtaceendingtg dlzien 63 dpghercomprisinigdi coge a | aser ;

causi ng sai d | SBaINNg said 4clive phistanad, sodd enateriad iR 0Rf fohh @ lapd  causing

said first andovesbingisdhdeore. of |ight to interfere to produc€ an
interference pattern on a surface of the edible article, and wherein the

interferdtce Phe tedibile pfodd ttern.on the ,outer surface of
the edible arfhri] ?sﬁh?e&:%%&%tgq%%&?k%% IMOWFQCH‘@@XW? erference
pattern is conprised o I'g | ﬁq’?%xi ma and mninma. 71. The net hod
of clai m6770, ig[ger- i.n the o%;igal pattern is conprised of a plurality of
grooves producBdeByC PrAMlaserdingte sliaim 5 wherein ssikensity in said interference
pattern, and aHirRreef isfogredinsgidkaperan asidtcnerdnce paness proBugédyyn | i ght
intensity in s 5¢F lighter f er ence pastern. 72. The nmethod of claim 71, wherein
the optical pattern is a mcroreliel.

68.  The edible product according to claim 67, wherein said laser

light is constituted by two beams of laser light split from a single Jaser
light source. :

69. A mcthod of producing an optical pattern on an outer surface of an edjble

a{u_cle, .whcre the optical patiem interacts with incident light to produce a
visible image or cffect, comprising the sleps of:

providing a laser;
causing soid laser to emit first and second beams of light; and

S:ausing said first and second beams of light to interfere to produce an
interference pattemn on a surface of the edible article, and wherein the

interference patlern produces the optical patt
cdible article ptical pattern on the outer surface of the

70. 'I"he ‘l?cthol.';l of claim 69, wherein said interference patiern is comprised of
light intensity maxima and minima,

7. The n}ethod of claim 70, wherein the optical pattern is comprised of a
Pluralny of grooves produced by lines of maximum light intensity in said
interference pattern, and a plurality of ridges produced by lines of '
minimum light intensity in said interference paltern,

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



