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bat ch rather than just to individual tablets. [0004]

Cont enpor ary machi nes that manufacture pharmaceutica
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granulation or direct compression approaches to add the

active ingredient into the tablet ingredients. After
mixing to achieve homogeneity, tablets are produced, which
are each intended to have the required dosage of active
ingredient. These types of contemporary batch
manufacturing techniques suffer from drawbacks due to

their inefficiency and inaccuracy.

[0003] Contemporary batch production attempts to
homogeneously mix and equally distribute the active
ingredient to each of the tablets in the batch. When the
active ingredient in the batch is not equally distributed,
such as, for example, an unacceptable concentration, the
non-homogeneity of the active ingredient will be
distributed throughout the entire batch rendering all of
the tablets unacceptable. Additionally, inadequate mixing
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rawbacks because of their inefficiency and
i naccuracy. [0008] Batch-sanpling assunes that all of
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a longer time and added labor to change over to different
products, if the machine is capable of doing so at ali.

To produce a different pharmaceutical product, these
contemporary machines require thorough cleaning of the
components to avoid contamination of the next batch from

the previous production ingredients.

[0007] Contemporary quality control methods for
pharmaceutical and pharmaceutical-like products involve
the use of batch sampling techniques. The batch-sampling
techniques test samples from batches of the product, such
as through the use of wet chemistry, after the product has
been made. Contemporary batch sampling techniques use
frequent and sometimes random batch sampling for various
characteristics of the final product, such as, for

example, quality, concentration and consistency. However,
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at which point or
for only a fraction of the product of the batch being

unacceptable but result in an entire batch being discarded

or re-tested, as a result of the use of batch sampling.

[0009] Another significant drawback of batch-sampling
techniques is where the chosen samples meet the required
tolerances, but where a fraction of the batch is in fact
unacceptable and not represented in the tested sample. 1In
such a situation, unacceptable product may be provided to
the consumer because of the inherent flaw in the quality

control method.

[0010] An additional drawback in batch-sampling
techniques is that the testing is done at the end of the
process and provides little, if any, information for

corrective action to be taken with regard to the
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such a process and/ or apparatus that

[0012] Accordingly, there is a need for an apparatus and
a process for manufacturing pharmaceutical and
pharmaceutical-like product that reduce or eliminate these
manufacturing and guality control drawbacks of the

contemporary devices and techniques.
SUMMARY OF THE INVENTION

[0013] It is an object of the present invention to
provide a more efficient process and/or apparatus for
manufacturing pharmaceutical and pharmaceutical-like

products.

[0014] It is another object of the present invention to
provide such a process and/or apparatus that provides

real-time process monitoring.



provi des nonitoring of each product that is

manuf actured. [0017] It is still another object of the
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process and/or apparatus that facilitates change over

to a production of a different product . [0020] It is
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di spensi ng nodul e that dispenses the APl dosage onto

eRePd@¢tt he carrier substrates . [0023] In another
aspect, an apparatus or machine for producing
pharmaceuti cal product is provided where the

[0018] It is still a further object of the present

invention to provide such a process and/or apparatus that

eliminates product with an incorrect dose.

[0019] It is still another further object of the present
invention to provide such a process and/or apparatus that
facilitates change over to a production of a different

product.

[0020] It is a further object of the present invention
to provide such a process and/or apparatus that enhances
stability by reducing excipient interaction with the

active pharmaceutical ingredient (API).

[0021] It is yet another further object of the present
invention to provide a process and/or apparatus that
employs Process Analytical Technology to improve the

manufacture of pharmaceutical product.
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product each has a carrier substrate and a dosage. The

appar atus has a di spensi ng nodul e, a hol di ng nenber,
wanaasaswnveyor nenber. The hol di ng nenber hol deTaa25/020319

of the carrier substrates. The conveyor noves the

hol di ng nmenber al ong the apparatus. The di spensing

nodul e di spenses the dosage onto each of the carrier

qg&mt]r at esThéhe habdbRgeireabgecieyasdcadivantalgey alforge
the apparatus as the disgensin nodul e disgenses t he
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cohtdm ¢ary i sybsbratde. batch of less than 5%
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dispensing module dispenses the dosage onto each of the

carrler substrates.

[0024] In another aspect, an apparatus is provided for
producing a batch of pharmaceutical product that each have
a carrier substrate and a dosage of active agent. The
apparatus has a dispensing module that dispenses the
dosage onto each of the carrier substrates with a content
uniformity for the batch of less than 5% relative standard
deviation (RSD), and preferably less than 2% RSD, for a
dosage of less than 5 mg. Also, the dispensing module
dispenses the dosage onto each of the carrier substrates
with a content uniformity for the batch of less than 2%

RSD for a dosage of less than 10 mg.



substrates; providing a dosage of active agent for

each of the plurality of carrier substrates; noving
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and di spensi ng the dosage onto each of the plurality

of carrier_substrates while the %)I urality of carrier
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[0027] In another aspect, a method of producing a batch
of pharmaceutical product is provided that includes, but
is not limited to, providing a plurality of carrier
substrates; providing a dosage of active agent for each of
the plurality of carrier substrates; and dispensing the
dosage onto each of the plurality of carrier substrates
with a content uniformity for the batch of less than 5%
relative standard deviation (RSD), and preferably less
than 2% RSD, for a dosage of less than 5 mg; and/or with a
content uniformity for the batch of less than 2% RSD for a

dosage of less than 10 mg.

[0028] In another aspect, a method of producing a
pharmaceutical product is provided that includes, but is
not limited to, providing a plurality of carrier

substrates; providing a dosage of active agent for each of
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substantially no absorption of the active agent by the

carrier substrate. [0030] In another aspect, a
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[0031] The dispensing module may dispense the dosage
under pressure. The apparatus can also have a holding
member that holds each of the carrier substrates, and the
dispensing module can move with respect to the holding

member.

[0032] The apparatus may also have a conveyor that moves
the holding member along the apparatus. The holding
member can move continually along the apparatus as the
dispensing module dispenses the dosage onto each of the
carrier substrates. The dispensing module may move along

an X-like path.



applies a coating over the dosage on each of the

carrier substrates. The coating system may have a
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coating to each of the carrier substrates. The hol ding
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dries the coating on each of the carrier substr
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a fine spray.[0036] The apparatus may al so have a

gJee3apd padrips i appagateyi centdhsoappreées anating system that

i dentification marker tq.each of the carrnier .
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The apparatus may also have a coating dryer that dries the
coating on each of the carrier substrates. The holding
member can move continually along the apparatus as the
coating dryer dries the coating on each of the carrier

substrates.

[0035] The apparatus may also use intermittent, low
volume atomized sprayers to locally apply the coating over
the tablet surface where the dosage has been applied. The
sprayer may use volumetric pumps to intermittently supply
coating materials. A two fluid air-liquid atomization
sprayer may also be used to generate a fine spray.
Alternatively, an ultrasonic spray device or ink jet

device may be used to generate a fine spray.



The identification marking can al so be done by
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present invention will b e understood by reference to
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features of the present invention will be understood by

reference to the following:

BRIEF DESCRIPTION OF THE DRAWINGS

[0038] FIG. 1 is a perspective view of a preferred
embodiment of a pharmaceutical manufacturing machine of

the present invention;

[0039] FIG. 2 is a schematic representation of the
automation components of the pharmaceutical manufacturing

machine of FIG. 1;
[0040] FIG. 2a is a representation of a path of

continuous movement of the dispensing module of the

pharmaceutical manufacturing machine of FIG. 1;
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manuf acturing machine of FIG 1 ; [0047] FIG 2h is a

schematic representation o f anot her enbodi nent of a
wdi2eansieng assenbly o f the pharmaceuti cal PCT/US2005/020319

manuf acturing machine of FIG 1 ; [0048] FIG 2i shows

t range d Lets that can b, e di f

8oy of ks 2BRS' FobasroFReofol e hngnet BthCos
(HdﬂﬁﬂﬁﬂdubEﬁhﬁ%ﬁﬁﬁ?(ﬁg(EH%?qiﬁpaﬁfingnmddmﬂefmbztm@s

or. apertures; 3is a.plan v a
RRRASAIT 57T IRAC TR AR D ST Uhe® ekhi ne of
FIG 1 ;[0051] FIG 4 is a high speed video inage of a

dose droplet dispensed b y the pharnmaceutical
@A act ur FAG- naehitfeaorerEpective VoeB2PIFRGI1SPRESET
I ' r
T e TR R AP B r¥h 18 o
[[0B3]1#F1G 6 is a graph of the dose dropl et
measurenents b y video imagi ng and processing for a
run of 300 tablets; [0054] FIG 6a is a graph
qoeqmri ng dose daopkeh peaspeenentscrade-beyttibeali deew of

i magi ng, high perfornmance_liquid chromatography and
Vet SROEES] IS i QF aﬁjgéj'ag%c’of the vol unetric
determnations b y the video i magi ng and processing
conpared t o drug content neasured b y high
d@&ﬁﬂrnancEIGLq@BdiéhﬁoﬁﬁrégﬁﬁﬁhV? Foes6PIFte pamp godule

ﬁ@r@@ & 3 18 ATOMN o1 R3¢ VIBr @Ol ; as predicted by

e video 1'magi ng conpared to that nmeasured by high
performance |iquid chromatography for a 1

[0045] FIG. 2f is a perspective view of the motor module
of the dispenser assembly of FIG. 2c;

[0046] FIG. 2g is a perspective cross—-sectional view of
another embodiment of a nozzle of the pharmaceutical

manufacturing machine of FIG. 1;

[0047] FIG. 2h is a schematic representation of another
embodiment of a dispensing assembly of the pharmaceutical

manufacturing machine of FIG. 1;

[0048] FIG. 2i shows the range of droplets that can be
dispensed from the assembly of FIG. 2h;

[0049] FIG. 27 shows the dispensing assembly of FIG. 2h

with multiple nozzles or apertures;

[0050] FIG. 3 is a plan view of a pharmaceutical product

manufactured by the machine of FIG. 1;
11



m g dosage; [0057] FIG 6d is a graph of the anpunt of
active agent a s predicted b y the video inmaging
woanpaceddt o t hat nmeasured b y hi gh perfor manceciiugiod/020319

chromat ography for a 2 mg dosage;[0058] FIG 6e is a
graph of the anobunt of active agent as predicted by

the video i magi ng conpared to that neasured b y high
00513r mancerti qui dschr ﬁﬂ@hOQbQQBYVﬁ.déoalﬂia@eg offosagese

FIG 7 is a near-infrared chemc i mage of

a
6111?99 t 1 hpIRaNSRe oY hteh%o%*éala?%ﬁ@il%%la PRILEEe By
the-phat meentd cal . manuf acturing machine of FIG 1 ;
[0060] FIG 7a is an alternative near-infrared
chemcal image o f a carrier tablet with the dose

et as ocC s d_b h C
B o PR g o eng B oRR R TLBR Bk or fhe process
e fsitnesd] By uid e soleances odend cal mamgéa«atuam@rma@lnlne of
t J,et with the dose droplet as processed by the
]c’eutl cal manufacturing machine of FIG 1 ;

[0062] FIG 7c is a |lum nescence irmge of a carrier
tablet with only HPC present and_ no inage processing;

[88%Y) FI GFI%d i6$1§ IauﬁFﬁ@Qc@ﬁcéh?nﬁ@éeogrﬁp&SFr| er
tr@@a\seirafhér&@ O%C&ia@o RN 1 A e P P ESEBIn Y £br | fBgen of
processi ng; FIG 8 1s a perspective view of an
a?PQférm]iEv"es'enbodl ment of a pharmaceuti cal

manuf act uri ng machi ne of the present invention; [0065]
FIG 8a is a perspective view of another

[0054] FIG. 6a is a graph comparing dose droplet

measurements made by the video imaging, high performance

liquid chromatography and weight;

[0055] FIG. 6b is a graph of the volumetric
determinations by the video imaging and processing
compared to drug content measured by high performance

liquid chromatography;

[0056] FIG. 6¢c is a graph of the amount of active agent
as predicted by the video imaging compared to that
measured by high performance liquid chromatography for a 1

mg dosage;

[0057] FIG. 6d is a graph of the amount of active agent
as predicted by the video imaging compared to that
measured by high performance liquid chromatography for a 2

mg dosage;
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alternative enbodi nent of a pharnmaceuti cal

manuf acturi ng machi ne of the present invention;[0066]
wohkws/18k56ps a schematic illustration o f an al PeTARI08020319

enbodi ment of a spectroscopic detection system [0067]

F 8c is schematic illustration of one o _f the

cllgﬁﬁ]ol degﬁg'es%Forlst ﬁeg§68§t P silfglﬁi ETRE EC Plo A Sy dfeIcnt
02 FH&ai8bad [90P68)e H Gle8dinsganpecsnestéaetoassenbl y
view o f the transport srxstemfor the s ectrosco}%c
JBRRTLF N BYShEdR P RFITMBRCE [ 5H8YT I PP OBt PET P pHptor & 4
Rh@nyb ex4O; f the sanple table for the spectroscopic
detection systemof FIG 8b; [0070] FIG 8f is a

sectioned, side plan view of the sanple table of FIG

n=¢0071] G -8g.i rtial ti .si.de .
3‘? g%vélof thg%gémzl gst %b SB% ?hﬁfé‘%%@e,&ﬁ%ﬁlu?? r éﬂa% toﬁea
ptaceimnt odbhephai tacew | dase sanppeet nasnerofeshed by the

N SR e
|

is a partial side plan view of the sanple table of

8e; [0074] i.s a side plan vi_evty of the

Fl G FIG 8 .
p8969i on t &8Fe f6r itshénjsﬁéételré‘éé&fﬁec ngeredtitsRregs chpmical

fmdd G o BP; [ 094B] e Fl Gab Bkt | §ieh PEREi @bsé r@m&ppéanayi ew
of the position table of FIG 8j ; [0076] FIG 81 is

Praresardtop Pranrireirecttifel i PapepartUEyRe cRRBRsRe Of
fPfct he, spectroscopic detection systemo f FIG 8b;

[0061] FIG. 7b is a UV induced fluorescence chemical
image of a carrier tablet with the dose droplet as
processed by the pharmaceutical manufacturing machine of

FIG. 1;

[0062] FIG. 7c¢c is a luminescence image of a carrier

tablet with only HPC present and no image processing;

[0063] FIG. 7d is a luminescence image of a carrier
tablet with an active agent and HPC present with image

processing;

[0064] FIG. 8 is a perspective view of an alternative
embodiment of a pharmaceutical manufacturing machine of
the present invention;

[0065] FIG. 8a is a perspective view of another
alternative embodiment of a pharmaceutical manufacturing

machine of the present invention;
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[0077] FIG 8mis a partial side plan view o f the
base of FIG 81; [0078] FIG 8n is a partial
weeatsiiested, side plan view of the transport syBCEMS2005/020319

assenbly of FIG 8d; [0079] FIG 8o is a schematic
illustration o f the spectroscopi c detection system of
FIG 8b with associ ated di splay devices or neans;
[ [0086] FHSFﬁ%i$ﬁﬁJ&ﬁﬁﬁ@@ﬂe@dﬁﬂﬁ*ﬁﬂﬂﬁiﬁﬂaﬁidﬁ of an
conponents o f ¢ armaceuti cal _manuf acturin ,

"8ChPRR=61 vF) ETDEdiNEBgst 7 BPCT6TPSCaPLEnERAFE LoD
repsesgptation o f the conmmuni cati on between the
conmponents of the pharmaceutical manufacturing rrachl ne
of FIG 8 ; [0082].FIG 11 is a plan view o f

red esbodi rier qt t

(0% t inventi gn%eqfo%Sf]&l—eF%t fgjilsl%gtgaggsgse(%floélﬁe IOf the
vcelwtocblt feviaesi Eort bbeéespott EbS-oplct dkencaliongslshem of
1112i&2 f FIG 11 with a dose droplet;[0084] FIG 13
isTa prah view of an alternative enbodi nent of a
carrier tablet of the present invention; and [0085]
Féﬁ\ 14 is_a craoss-sectional view of t he carrier

B8k of ELE- P§ fakén PRrSRGALINE 1 ASPEM yrvGew oF the
Wk E8n g@ﬁesgéﬁﬁheforDEHé|bﬁEbEE§EE$BIbCBb€ECEEEn system of
IN\/E ON [0086] Referring to the drawi ngs, and in
paffi c®Par FIGS. 1 through 3 , a preferred embodi ment
of the pharmaceutical manufacturing apparatus or
machi ne of the present invention is shown and
o969kl | y Fafcer Bed itso abjrop planview of the sample table for

the spectroscopic detection system of FIG. 8b;

[0070] FIG. 8f is a sectioned, side plan view of the
sample table of FIG. 8e;

[0071] FIG. 8g is a partial section, side plan view of
the sample table of FIG. - 8e, illustrating the placement of

a pharmaceutical sample in one of the sample table

receptacles;

[0072] FIG. 8h is a bottom plan view of the sample table
of FIG. 8e;

[0073] FIG. 8i is a partial side plan view of the sample

table of FIG. 8e;

[0074] FIG. 8] is a side plan view of the position table

for the spectroscopic detection system of FIG. 8b;
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reference nuneral 10. The machine 10 has a plurality
of conponents that are operably connected to
woamsf1iastear e a phar maceuti cal product 3000 andPCT/US2005/020319
preferably a batch of pharmaceutical product, as Wil |
e described later in reatei getall A batc

dﬂgyﬂaceutFéﬁf Bkoddc BABOHIRE LTGUANPLEY XFeHr8gu5Pe
%sclrtlr% hasn poduced ghying a defined cycle of
manuf acture, such as, for exanple, a fixed nunber or
one or nore runs over a fixed tinme period. The nachlne
s var n , g t

o T F Ty SEParane LA roagtel The present
i thaead panc CEQYH’E&H]DlM% mmetrh@rsmgiemgpmddetectlon
posi.tioni he various conponents, such as, for
3% ?%Lofﬂﬁ%?Tc ar or rectangul ar paths. [0087] The
arrangenent and positioning of the conponents of
machi ne 10 ?TOVIde a small er footprlni for.s .
d907Hgs, aflGel PmadsproPrdtaglasShtrePerf i1t © gn&he base
esgoReim cgachi ne that facilitates operation. Mchine
10can have conponents stacked on each other or at
differing heights to take advantage of vertical space,
gégﬂgll as E C'bht?% gggﬁﬁgﬁ'ggct§gﬁgda351ﬁgrglan view of

ena I|ng e e of gravity in the process
rxhé(xr&nbﬁgmttmysﬁmmlmﬁse@@nﬁ8@fTﬂéGnn%®ine 10 has a
| oadi ng system 100, a hol ding system 200, a conveyor
system 300, a drug dispensing system 400, a coating
gp679gmM 600F18. PBONEENE %hﬁﬁb@z@ti@ollauﬁltadﬂi@bn of the
acception-rejection system 800, and_a control ﬁy

TP CEERFCRR 1§ HRELSHEPRNBY 10T t BF oThR- 000 %tk

opes iy GOPNess esktige®ash other to efficiently and
ergonom cal |l y provi de pharmaceutical product 3000 that

is ready for packagi ng, and whi ch has each undergone
”ﬁﬁéﬂ] FIG. 9 is a schematic representation of

a58001ated

components of

the pharmaceutical manufacturing machine of FIG. 8;

[0081] FIG. 10 is a schematic representation of the
communication between the components of the pharmaceutical

manufacturing machine of FIG. 8;

[0082] FIG. 11 is a plan view of a preferred embodiment

of a carrier tablet of the present invention;
[0083] FIG. 12 is a cross-sectional view of the carrier

tablet of FIG. 11 taken along line 12-12 of FIG. 11 with a
dose droplet;
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time nonitoring, and preferably real-tinme feedback and
adj ustnment or control. [0089] The nachine 10 delivers
woheosphassoaceut i cal product 3000, which is a PCT/US2005/020319
conbi nation of a carrier tablet or other substrate
1000 and a_liquid dose 2000, as shown in_FlI G g.. As
WP9$4lbe deBEFi bed FatarPiangVigter d@PaFFteFﬂﬁ Vqui d

A9k, R0 S disnansed by Mg di S pansi hige sorst eTAAcion;
in the formof a dose droplet 2100 (shown in FIG 4 )

t4e i s di spensed onto the carrier tablet 1000. It
shoul d be understood that the liquid dose 2000 can
have a variety of properties, such as, for exanple,
|[008&] scosi FYG. hlghisiscosbSy ssoktdbheh viewusfehbeoparrier

i ng: T [0000] L THE T i b SE 000k hos S Tt i3 ViR 2

addelmgeindt or therapeutic active agent, and is

capabl e of bei ng di spensed by the machine 10 onto the
carrier tablet 1000. The terns active, active agent or
therapeutic active agent include, but are not limted

to ru rotelns e aci ds,
rﬁﬁﬂﬁ%%éﬁmﬁ éﬁ%éﬂﬁf %&&ﬁﬁéﬁ 'n. These terns
i ncl ude pharnaceutlcally accept abl e agents, bioactive

agent s, act ive agent s, t her apeut iC agent s, t her apeut i C
APeSadi ns, Br&gAsinpctagbhesdrarinpag( dNdaindepirhéqular

& N, ;’ﬂ{}iﬂzé@éﬂ Ngﬁ@fg%dr@%éaﬂﬁ@meomwean

ni on to Good ufacturing Practice. Such
Sﬂhﬁﬁ%ﬁﬂﬁﬁikﬂ&ﬂImﬂﬁﬂﬁﬁﬁﬁQKﬂﬁQHﬁﬁgﬁﬁ?ﬁﬁﬁrﬁﬁxﬁ%@ﬁ%ﬁ# of the

%C}éélé B{v%’&%n di £ egl o6 faed ddndPe fi a8besi Sed to by

treatnment, or prevention of disease
oreﬁecraid@atummlstl(mct (Flee amrciimetl®mhat a Helbeorlyity of

TS sUbSIANCE, [P, Al S G H18 Gn il 8009 SLS APl eture a
pharmaceutical product 3000 and preferably a batch of
pharmaceutical product, as will be described later in
greater detail. A batch of pharmaceutical product 3000 is
a quantity of product, which has been produced during a
defined cycle of manufacture, such as, for example, a
fixed number or one or more runs over a fixed time period.
The machine 10 has various components arranged along a
straight or substantially straight line. However, the
present invention contemplates other arrangements and
positionings of the various components, such as, for

example, in circular or rectangular paths.

[0087] The arrangement and positioning of the components
of machine 10 provide a smaller footprint for space
savings, as well as providing a more efficient and

ergonomic machine that facilitates operation. Machine 10
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I magi ng agent and/or a radioactive | abel ed conpound.

Their use may be in a mammal, or may be in a human.
woheosphatssmacol ogi cal activity may be prophyl acPCT/US2005/020319

for treatnment of a disease state. The agents herein

I ncl bo o) t her t a I
oot Bee ananRTara Ros EHS df T AREH, bERe- SR effpering
d@snghbsdt@et&ka aﬁyampa@enaflyerbnpalsepane oasnweél as

t t ab| t t ti
DRELTEGEM 1 L pebeptavho el ecpenl B8 o oo
pm@ée®ﬁ'gﬂaﬁgﬂﬁsithﬁgepfoc@Bsdpegfeimed bpgthdi matsine.

di stributed within. [0091] It should further be
understood that the present invention is not intended

teodgy |1 M red 1R hhecus® @hsaRy 1RANGU|Ys Gt 10, a
agents formul ati ons or resulting pharmacCeuti cal or

p%%l@%@@u¥Y%b$ml2Q%rp@o@gﬁYetheSY$E@md3ﬂgseazégggcan
ﬁ Q%iﬁéﬁéoé‘}zé’%erﬁuﬁ@@nsé‘)@oa@f gtgisﬁéﬁubbbnga r%)ntlng

ceut ar maceuti ca e producf can
|nysUamt%OOel@a@eod@¢bma¢©¢phsen vejeohienl spdtem 800, and

21 8856, o The, LEGNT §0695ex 2000 £apbec agyEoais 100 through
er eo P

non- aqueous”or ures n- aq eous” sol ut rons
90@uspen@p©nablﬁc¢uwm¢CD©d 2o ecach btheretotefficiently

°£§3”éf%§§+¥68éf1ypﬁg@f%@%gﬁﬁ%rkéggﬁﬁ%égl98§8§u89d3000 that

vol ati I ¢ons arnaceuti ca
pharnaa@ytf@alpackegpm@duamdawblahsbaaoeacntendedgbne real-

present Lovention con I h
S G TG P b SR B Ch A nar TanEe Soa gt gad
agehisthdat ar ecswited. f or dlspenS|ng by the machi ne
10. [0092] Dose droplet 2100 preferably fornms a film
2200 upon the outer surface 1100 or substantially

A0084) the The machine 10 delivers the pharmaceutical
product 3000, which is a combination of a carrier tablet
or other substrate 1000 and a liquid dose 2000, as shown
in FIG. 3. As will be described later in greater detail,
the liquid dose 2000 is dispensed by drug dispensing
system 400 in the form of a dose droplet 2100 (shown in
FIG. 4) that is dispensed onto the carrier tablet 1000.

It should be understood that the liquid dose 2000 can have
a variety of properties, such as, for example, low-
viscosity, high-viscosity, solution or suspension, such

that the term liquid is not intended to be limiting.

[0090] The liquid dose 2000 has an active, active agent
or therapeutic active agent, and is capable of being
dispensed by the machine 10 onto the carrier tablet 1000.
The terms active, active agent or therapeutic active agent

include, but are not limited to, drugs, proteins,
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outer surface of the carrier tablet 1000 (shown in

FIG 12) . As will be described later, the liquid dose
waQeB/123s56pr ef er abl y heated so that excess anbuRCE/US2005/020319

liquid are evaporated and the active agent becones

captured in the film.,2200. The .c. ' 0] :
HBAES S S B0 R SRR B! d0Mccribed
Qfeo_diid gi SQQibsmdﬁ]xgrcshrjeﬂiladmm'acmfli’crﬁg;alf]e}edstmﬁbptable
and adj ustnent,, i ch inproves, qualit t.rol .. .
(OO AR et G198t s Hen o ST 1R e e e
%%%Qﬁﬂg Sﬂﬁéﬁﬁﬁéfgldﬁﬁidﬁéiﬁﬁﬂr%?agﬁﬁiﬁiuﬂagﬁnﬁﬂunnm

in comrunication with a | oadj chute 120.,
B ) G TR € DO ST % AB S ot £Eom
Gafk beidgadad diiten tdig dwprercesd Mdrantddeutioppepr feti ce

be noved i nto communication with the ] gading chute

Poh |SRA TRt e Ja i andsd detmiiiktl g iRgrcological

holiding. Syt &R0 Bk conveydst systams Pheodhal dhee,
carrier ‘tablets 1000 can be noved fromthe hopper 110

innittol geel 4ol di iRp Siettom FoP FIFe HolV et A IFRS A tO
t ' t 00.
[%ﬁ@ ﬁ}g&%{)@é&ﬁy ey Alhoconyeyor syYstssaB00. The

er 110 and | oadi ng chute 120 can use
varb e ceviae 2 lan e hols 2 stictnest ¥@ragsahpl guch as an
. ' blYd .
T S e P L S
dEs ignatezl posy theonsn i ol hg Y SiamPooin |& kgedrne The
1 tion, of [ ' ab
PeARPieeL oo S Whin HEs Y o
taken athrant@f e ofisgass tytata. cofibe ngéwhs wiekedn include

OO TR o e SYATER 00 R B pl kol f e oS and
het ¢t ergh ENMDRS wha tmaysu2ilda i ¢dmpositions described
herein may optionally comprise one or more
pharmaceutically acceptable active agent, biocactive agent,
active agent, therapeutic agent, therapeutic protein,
diagnostic agent, or drug(s) or ingredients distributed

within.

[0091] It should further be understood that the present
invention is not intended to be limited to the use of any
particular active agents, formulations or resulting
pharmaceutical or pharmaceutical-like product. The liquid
dose 2000 can be a solution or suspension; and the
resulting pharmaceutical or pharmaceutical-like product
can be immediate release, slow release, or controlled
release. The liquid dose 2000 can be aqueous, non-aqueous
or mixtures thereof. Non-aqueous solutions or suspensions
include, but are not limited to, organic solvents,

propellants, liquefied gases and volatile silicons. The
18



tabl et positions 220 having a size and shape that

allows for holding of each of the carrier tablets
waQoB/125%6ef er abl y, each of the hol ding trays 2pOTiU$2005/020319

rectangul ar, and the tablet positions 220 are arranged

n an anra dlstatl
&esm\l/al ae%?pul alcnael ]'ynf $%u%ar$%PV$aC| )%at es "are
ePeyAatrican Joftetrfte;cﬂlts:p&rsl]rngmsty:s’(gem 41109 |m:exmnmglm‘r@tlon

dose draplets 2100 tot e carri.er tab ets
I%H&Fé‘fol tﬁb Y Gt Tcoft et Ctg Use of

Qid’ﬂ:&i’lrﬁdﬂluﬁisﬂcﬁis aa:ﬁﬂufﬁétatghisté otrhaecanfe mgueta@m fbrt he
carrier tabI et s 1000 a{d t resul ti ng pharmaceuti cal
SHERRAS Wb P hh &P el L W ong machine 10. [0096]
Preferably, each of the hoI ding trays '210 has two

rows of thirty tablet positions 220. However,

40091 nat i vBosezdsoptapadiPPeprafarshipesosnst hefilm 2200

'%?Eyrghér&ﬁ%%f?éhf%%%%rﬁﬁ6éﬂgfﬂs&E§%§ﬂfﬁ§lf@Qaﬂ@Hgb@he

t o accomo ferent shapes and/or sizes of
anrtrelersmafmca $00¢ arrk iy nvriekse 340 cfgmeynn in FIG.

Y st& ﬁ?[@ Ifjﬁﬁh r
ta Iet sg_gdgbﬂby %/h(j{eelgrg%ey gnat 1 on’ %%a ojf&tatg%ég 2000 is
trads et r iwlsy themise@2 thats edows areembe dH tiquid are
erform var i Qus ,eal

a[}oscf%trﬁ acts vi_T 5 easCtul%en egér#) %Qﬁ%é%a%%bjf%t%he
]ﬂ)jﬂlﬁa Z:RIS(E dropd eiarrZﬂeﬂO ’raamwalmeuuheallwwMSe 2000
300 al so t.o makedet nat|
St TS e A A i b mrofRE g WS weat-
neitmd heortied 1t iryg C ofd e dida sk aamkarai&j tdiaterar ¢ wesclynatpdoves
for a articul a]c pharmaceuti cal product. The tracking

a

FUBEY SO e arrier tablets 1000, dose dropl ets
2100 and/or pharnaceutical product

[0093] In the preferred embodiment shown in FIG. 1,
loading system 100 has a loading container or hopper 110
in communication with a loading chute 120. Hopper 110 is
preferably movable so that carrier tablets 1000 can be
loaded into the hopper and then the hopper can be moved
into communication with the loading chute 120. Loading
chute 120 is in communication with holding system 200 and
conveyor system 300 so that the carrier tablets 1000 can
be moved from the hopper 110 into the holding system 200
for movement along and through machine 10 by way of

conveyor system 300.

[0094] The hopper 110 and loading chute 120 can use
various devices and methods, such as, for example, powered
wheels or wedges, powered belts, or gravity, to move each

of the carrier tablets 1000 into their designated
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3000 t hroughout the process carried out by machine 10,
al l ows for acceptance or rejection during the process.

woheospeesent i nventi on al so cont enpl at es trackPag/ust005/020319
unacceptabl e tabl ets for renoval by

8§PEiBHsr§%egg%?E§é QHEQOQOEase?nOBagﬁﬁ nkeab; thgﬁortion

nttorin us trac entlflcat
mef hbdgditag bgstsedlBy halyragesybﬂenﬂZSQosed gholeok

th [ 1 n e, pr r t
o SREER St B g e e 0t RadaRs B eHEade0%s
t@aanay,bEnscamhedatmoprwwtdeaiMenhhhhcaﬂlmnadmdg device.
information to control system 900, and which can al so

be used to track and nonitor the individual carrier

tpobst s 10GQ, tdes x@&@&&%kﬁe%&Qthﬁﬂhprrﬁhﬁﬁﬂﬁpeyusﬂéﬁ 200
product 3000 throu%hout the process. As w

dnagudsedural ékyi algheddéngqrenpPerst Ae 85€55c8ﬁ8|Wéah

t9£898@05&SRB§09509§§8h5§1§5056g19¥ gARt 5Akp8YShEM allows
data i s based on"the individual carrier

tégreh@lqgug oéo@échreﬁl he capoighdreblphar AHEButi ca

P ) OopRPpO e r uakl t
PhecbefasinD, sfe; carosed Lo,cansoUBRrgr VIgLal ! ¥octppgutar,

eabddthentablehappbheieds R3PdRAY éygaéﬁﬁgognpaguﬁréﬁy of
ea Hloéh%ggnEf§ré§£%%§b%8%§ 5980 89uﬁH t dh§PERShNGe

system can” ad ose drop et 21 O to the outer
sexphaenadObatshowhhin Freaylipcilahpthsi sppastagnandythe

f . hol di r 210. r v
LSOLR8 9.0 Racly Ro21R. ThenD SO LRYPLLINLS 700 to
dose daopiet Rdblets 10e0oppHswaygeout Ehespréaentl2f@ention

of rrier b 0 ho ' i

ot aarPEar P o ch8oreR, F “CuhBEr Py rhRehrEy 4R netihly or
beéogrtagreadhbyfthhecaarreertabbéetéomooooanﬁotheof
resuf£1ng pharmaceutical product 3000 as they travel along

machine 10.

[0096] Preferably, each of the holding trays 210 has two
rows of thirty tablet positions 220. However, alternative
sizes, capacities and shapes of the holding trays 210 and
the tablet positions 220 may be used to accommodate
different shapes and/or sizes of carrier tablets 1000 and

to increase efficiency.

[0097] Holding system 200 tracks individual carrier
tablets 1000 by their designation in each of the tablet
positions 220. This allows machine 10 to perform various
real-time monitoring, feedback and adjustment activities
upon each of the carrier tablets 1000, dose droplets 2100

and pharmaceutical product 3000, and also to make
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surfaces 1100 and 1200) , as well as providing a nore

uni form and symetrical pharmaceutical product 3000.
wpQOBAA3s6Mosi ng of both sides of the carrier tabres2005/020319

1000 woul d al so provide the ability for different

i quid doses 2000 . g. i ff t.l t

AR SRR R0 & Sy LLELENN BELLYE PARILEe, taroprecs
&X}ﬂrﬁ’ﬁﬁeﬁ;lﬁé\hﬁj angdsmld& ffﬁaesbemdét I ’ilgsui qualbses amle’lcrol standards
i nconmpati bl e and cannot be m t pget
el bt she Tl i R e e
|@y<'§:ﬂu&ﬂli_ .o? Tk@%_@face}amg o&ﬁeéacﬁdr:%%pmlgianarimenta}onets
conte at es | Spensi t [

49 Gy 5% | Gt RioR ceTYOUP L AT AP A HPE TBt Er e 1Bpeact

tIs @ h + QY@ b, t hEINOHEke Slepost tiag Ont Opposiolinat B0,

surfaces 1100 and 1200, and/or both. 1LO,OlOl Machi ne
10kl of QB 3CIRERNED Po-ProeestoR HeUErY i Bret BhPEEEs -

1HA0 SWTbeky &t 16es1 § T oo hbea b S PERSERINGYSEEM

400 in osrder to add each of the different |iquid doses
200TTCCoRieH e UaP halys hEve BRBPYRbraY AFSpRRsPRgrelection

YPLEIR G0 bdbSEbRSthbaten LEifdhoactoping he

erent liquid doses 2000 to the carrier tablets
1000. [00102] Hol di ng system 200 can alternatively

j,de for, _dispensing.t i qui (ar
RS PP RRaRARRY Bordrdss PR Bnogs con be
tadd @tisy 10004 tryg ps pwvt el NP0 i Spensacly sfstleen d@0rwerhtablets

s to both sides of .;the carrier bl . Exampl e .
Sf68Gon B hna oot ono S gl e nEbnikg OB, Siataing
af eay©t210 mded 4 obat nvedsi Yo hohalt ngah riay 2d¢énsedt hat

carrier. tablet d

each of th 1000 are.transferr into
DEREt TP - Ty oaS RERTTRe Bhposi g baPbr Syeten
seid Acesd L2Q0c1ar €amoslso be used to track and monitor the
individual carrier tablets 1000, dose droplets 2100 and/or
pharmaceutical product 3000 throughout the process. As
will be discussed later in greater detail, the data
compiled throughout the process is stored by control
system 900. The data is based upon the individual carrier
tablets 1000, dose droplets 2100 and/or pharmaceutical

product 3000, as opposed to contemporary quality control

methods that use batch-sampling.

[0099] In the embodiment of machine 10, holding system
200 positions each of the carrier tablets 1000 so that
dispensing system 400 can add the dose droplet 2100 to the
outer surface 1100 (shown in FIG. 11), which is facing
away from the holding tray 210. The present invention
contemplates the dispensing system 400 also adding the
dose droplet 2100 to the opposing outer surface 1200 of

the carrier tablet 1000 (shown in FIG. 12). This would
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facing away fromthe second holding tray or using a

hol ding tray that holds each of the carrier tablets
wanrosnd3shei r perinmeters or outer circunferenceeTAIS2005/020319

that both outer surfaces 1100 and 1200 are

si.nul t aneousl y _accessj bl e.. 0103]. f41pi [
iarﬂg)rwt %%6 S %ae(?ﬁcegf Phé ca rioéf?%tla gjtsddf’%goﬂgjr@t eelinrg
kelrdiirgl tiyayh2l @acarn dre tédriemdd®i0d heredebtdf athelts outer
process sq.that t 0si_ng .qut-er_ sur - [
CEREESs 3&&%?“@1:{2 cadsgnﬁvoe et rrfogﬁgd elt]:%;g (c)ia setof
CRATFYIEN a1 Ainthere iadde ¢ Hanrnrerchi tniecall0 proodaartt | 3D .

the process with respect to the opposing outer
surface. Additionally, the inverting of each of the

E@Mo‘ogr tall%i 6L oL 40 i i heide N divie 1ot 260, t L5MLtheEL000

one Dy hol ding 'system 200 to allow for_ other = |

oparlat iadme mroseddes atd e herdordidd TitHppoidthl doses
UHRY, ] aceys: ertUG 1 @Se fe @Ml L. b AR d h Md upon
printi ng Hdt h"si'des of the pharmaceutical product
30G0.nq180 1G4l sConveayddr asyistiomn 3o s ddeferthe different

ovarenty ol Nkl ng, ddds: A ANEIREN 1% 1AM together
throug e various stages or systens of the machi ne.
lim tlhienupirdefferme o re hediavenite ofi fftetende Ligjuidmesgy cannot

st.em 300, provi des far Vv of | di YiSv ik

eor%gayaer_sedjbs an Olpaﬂf; aodr’f?zo%%l{. pa?{? Fglloé\/\%/%# 1?‘ﬁe on
Eﬁdﬁﬂﬁ%ﬁfaﬁ&ﬂﬂd%?pa%fﬁngnﬂyﬂﬁﬁmrﬁﬂﬁﬂﬁﬁﬂiﬁg Qe 40| TP Ry

. in ot.her. direcyd SUc
RS O et QR RN SR R,
g:_rra_wdq&a drayaiierg,r edsensyts ugesti toingliot aippsiichy aouter
éng“?'atﬁlaeoﬁr:] of C?:/neoglij&tool[ anr%g/%r (%)oné/ﬁyor system 300 has

[00101] Machine 10 can also be used to re-process the
carrier tablets 1000 any number of times through the
dispensing system 400 in order to add each of the
different liquid doses 2000. Machine 10 may have
additional dispensing systems 400 in series that will add
each of the different liquid doses 2000 to the carrier
tablets 1000.

[00102] Holding system 200 can alternatively provide for
dispensing the liquid dose 2000 (or different liquid
doses) on both sides of the carrier tablets 1000 by
providing dispensing system 400 with access to both sides
of the carrier tablet. Examples of such alternative
methods of dispensing include, but are not limited to,
inverting holding tray 210 so that each of the carrier

tablets 1000 are transferred into a second holding tréy
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Drive conveyor 310 is controlled by control system
900,shown in FIG 1 , and is preferably variable
weoepesd233dl di ng trays 210 are preferably renovabirgs2005/020319
connected to drive conveyor 310. Holding trays 210 are
ur el y_.connected to the driv S
el e b R A i b Tl
riespiacs dway hecaht i viee comvaydrho dimglerrdy @r ovsdeg a

TN 1000] GURe 1 O 6125100 HH BReF HeEctiy cayo azound

i!iol'@iéhﬁ_tp@ﬂﬂﬁbtéﬁs tde prederseccanbodment of rechibeth
,. drive conveyo 10 is ircul at i conveypor belt
A (S es T st P fE e SO SR BT

Hefesahlys. 1S a serial real-tinme communi cations
systemdrive unit. However, the present invention
contenpl ates other types and nethods of noving the

g trays, 210, ¥ KALE 02 Abk b -
g??ﬂ%ﬁchains,eséggﬁggﬁge ts%%#gﬂﬁee S toe§ﬁ$chk$%ee carrier
hice kel enigs t ¥ QYG gante B riepbidbd yteannek? ecan [0 198)e Thear

r.ese [ ' cont 0

D S e Bt o R p g P ey 2 PR R g oy fox surface
i@ ald yreqouress $ed dag htlng heame ocdrpenenbe| ox| & kgecond

structure or tr bel t [ C I ;
et ot ait udés o RBf A2 ¥p rgcontinue
ham$;gm¢$?wSHWi@hcﬁe$p®gtbe¢tthem¢pp@¢im@reutesia@sface-

or. s s of tablet positions 220 to c e
?W‘?Jetije?ﬁ‘%gf%’est}é% &%Yegﬁja%%sogfe%%? r?%rtk?%b{?%?gg%oﬁéblets
'qFﬂmr@w'thﬁiriﬁb}dim@gthaprzlmnecmm el dong by aysl@ifg
that is nect e afL opposing ends, to forma |l
VG TR e R0l T Ty koS R e RE R Spt abBuPrafegses o
dbd 88 end ripdar smcepbo Sahg powtkict s3008ce t h20 0§ ayubkl &s, for

is fed along the drive co
example, cggt{hg or prfn@¥§JQéo§%Osfggstanthe

pharmaceutical product 3000.

[00104] Conveyor system 300 provides for movement of
holding trays 210 along machine 10 and through the various
stages or systems of the machine. 1In the preferred
embodiment of machine 10, conveyor system 300 provides for
movement of holding trays 210 along a substantially
horizontal path. However, the present invention
contemplates movement of the holding trays 210 in other
directions, such as, for example, in a vertical path,
where spacial economy, the use of gravity or other reasons

suggest or dictate such a direction of movement.

[00105] Conveyor system 300 has a drive conveyor 310.

Drive conveyor 310 is controlled by control system 900,
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secured at its opposing ends to formthe belt al ong

the machine 10. To expedite the connection of the
weeoawnd3spay belt to drive conveyor 310, the secoms2005/020319

tray belt can preferably b e connected to the end of

the first y -beltthat_ is i I

SRR rlrnafﬁl tl’i $ar ilvser?rzﬁ%geﬁg%%alﬁg%da&l%fhg rdl ve
CRI\EYQr .t 061070 Hre presentallnwemnicomldElysaonnected to
contenplates th se any nuymnber rive conv S
$H6.V SFGPIEAH g’,llbdi f Cﬁtngs St o%fod Tec isneecufie)é/lgén
!aﬁ)\éﬁlédt@pd afdejHe dilrﬁi\x% Wh s R0 gchathal el arf the

i ndependent, contraql, of the speed of the .drive

OB o PO S e 2§ Gl S o b hfGARECt to the
[BRNE dder it MBE eid <Al t Proxdicitd 3 damy tite dindbeafsing
the process. In such an alternative errbod('m'ren ,

Gt MINIHRRIGE 00 WUl P e @i i ot HY - tifise droplets
ValdOUsd eRendentt idid v e ey I 310, Ianthd et erred
to coordinate their novenent. [00108] In the preferred
entodiment, ofi SPEHSing st B BROEPrEHUYes’ For' & e
Q:‘i(i'c}dl%ﬁ%% tc,f&ﬁl\}éaﬂ% bAas & 1200t Bardls afnd Meength of
carrier tablets 1000, and provides for real tine ,
meiltiors A, dnsbdimasie anpiapalinhers e Sper tielne
?dﬁ\ﬂxitcg%ﬁ:%atc%%g% i spelising Gyt em has, aatFdsent

ld
C
41 a spans above and across drive

dormeaytaror8 pn tawb ak ¢ prefiltani ey afsy amtdeds rrf moving

83P§Gh 4% d EOTHRAP! The,muersite ofp gant ran
AF%?D T luoq[% pe\e/;(;ll an posiatsi'on, IS cont reo'_l Iped by
abritweolcsyigtsam 960k 00309 s Tive Warls Y10/hksh sthe holding
i_spensi_ng .o nected thereto. The
%rsﬁlgsnsclar{g S ungov%glﬁé@rr%% ‘Tgé;&al ong the

| ongi tudinal axis of the gantry 410, which laterally

traverses across the drjve conv )
[08‘10& The present inventinoneyaolrso?’]'coontemplates the use

of a number or series of holding trays 210 that are
pivotally secured to each other to form a belt-like
structure or tray belt, which can be operably connected to
the drive conveyor 310. Machine 10 can have a plurality
of tray belts with different sizes and/or shapes of tablet
positions 220 to accommodate different sizes and/or shapes
of carrier tablets 1000. The tray belt is a length or
line of holding trays 210 that is connectable at opposing
ends to form a loop. When the holding trays 210 are to be
replaced for a different pharmaceutical product 3000, the
tray belt is fed along the drive conveyor 310 and then
secured at its opposing ends to form the belt along the
machine 10. To expedite the connection of the second tray
belt to drive conveyor 310, the second tray belt can

preferably be connected to the end of the first tray belt
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The novenent of the dispensing nodul e 420, including

speed and position, is also controlled by the contro
weoeyeisan3®00. [ 00110] Based upon the novenent of PCIAIS2005/020319

gantry 410, and its own novenent with respect to the

ntry, the dispensing nodul.e .4 s Ga3nabl : :
%2\7&%1’% tbfll(%’g r%mgﬁft? fxsesl{hvﬁtt h%rfeschect %/?(?eetlgge g ven
carYey @B LF fard tihe hididiengdnvayr210. Additional |y,
the present invention contenplates novenent of the

gantry 410, the dispensing nodul e 420, and/or both,
zbtglfet@!]a Z- atieS pid e dre SR tlidrd ke ¥ i tcamends Ik use
n

e holding trays 210. The novenent of the

difs perys invibegd Gife WAY Sl FBWENAT S & b urfR el SR fense

t I i 4 :
00 rent R el K0 Al 1 e ME"S% (IRt drive

lwindievp s @ 02 tha tCaithat s tiad agem Azl st the
t_ he npv t the di ing le 4

gant ry O?I??}eo Q%:clé%mcrgd @% éfq'f esl'rHe%rﬁJ % 'z @g%ﬁg s O
oo rheo | mhiprigh Ity anyesncED, thoss e imaape udi dfagk armtodigtayd0 ¢t from

t.abl et posi ti.on t ' t 1] The
1 R G BT nR T e adul e

4 cal ioren . arwch tY calx ey el e wowbd pridfaed kegontrol
rovi des for .snpoth venent_ a I ghire

t di e r%dlr%? ur}ac;g)%t ]‘n'levaech o%?%ﬁgbgsrﬁ’er tagfee?%ble
HOGooddimdtse espeict aldwersdrgnd ficant in the preferred

enbodi nent of machine 10 where the drive conveyor 310

continues to nove the holding tray 210 through the

J0GIB]Si NY 13V SRM @r ddernsE niap) el Bs P9 eg esystem
bei ng di spensed. The contj nuous npovenent of e

) ch o
40 curavistes dntetid e Gt HHeTy Hachihe 48 {9e $000 o
dshenst NhStEep- 4% 0014 1000, and provides for real-

time monitoring, feedback and adjustment. To dispense the
liquid dose 2000, dispensing system 400 has a gantry 410
that laterally spans above and across drive conveyor 310,
and is longitudinally movable with respect to the drive
conveyor. The movement of gantry 410, including speed and

position, is controlled by control system 900.

[00109] The gantry 410 has a dispensing module 420
movably connected thereto. The dispensing module 420 is
movable along the longitudinal axis of the gantry 410,
which laterally traverses across the drive conveyor 310.
The movement of the dispensing module 420, including speed
and position, is also controlled by the control system

900.
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speeds up the manufacturing process. Additionally,

snoot h conti nuous noverment of the holding tray 210 and
wohesgasssher tabl ets 1000 thereon, as opposed POT/US2005/020319

g!spen5|ng onto the carrier tablets via indexing or

i sconti nuous novenent, provides for.less wear a

TUEIBEn { heasaehrmer 6hen A it ants oxtry 110, ana

Ralt iooal ddvierdh® driitre reeperor Bihe Dagpansi nerodul e

420 preferably nmoves in an X-likepath to accurat el

diispensd neh TeseH ot 20nd Sc &R & Q3 &Y SFTY: AL % @nd ¥

g&%ssna% Qfes&Jéa%tX-tld k& Pt werete wpostdieind the

I spensing speed and the spacing of tablet positions

220 digg $hews 24 OF 9diZd oned b, the SHAAT b FIRTHAD
r orgH j 8 h tg i

e e ol B o U g, o einsing
aiotdematzlizxﬂ? pahon fthor éflereblay Zalaxeve f‘@rtgfbdfrﬁfiﬁﬁf&usto

ve 0 r- I rd

RLCIRIG O R R0 8Y blahs rath e 219, ahe
trtosretiesyre s rigpenwiude 2 gninaeludac H 28 alhleovesarkt gy

t abl et 000,. th ffigie f v, f
ey et TR WS orPler "B 0P (ATt of the
Wml%l@rﬁs&ﬁwo tals tetaposin itdres 22 wldhgablet

olding tr 10 an he t ft
e Jﬁdgiﬂse azygnog o@aﬁ}oﬁy&lépl%ccﬁ%l aojrledét anégbu 1{z;?(yfc;o & ér?gt%oo can
sysfcemd e were mdvenprasent e ehitdmen o enpldwtest20 and

t he use of other structures ,and,. h t o)
4o gc?éltd%yecf;lttbo trfb\?ecci%gnodf%tpeen%ﬁﬁ%e%l ul %6%192% évt{c? (Fhapes
ros prtd ity eacty of21the carweler dsablieffedd), aasayhef

drive conveyor 310 .continues .t . th h th
S RS Sy B 2400, O Ldte 4019 51S it o, a

multiple axis robotic arm and/or along different

coordi nate systens. [00113] In the preferred ,
d8odd] nent WBfe rishi e gaptry 410 to move the dispensing

module 420 along X and Y axes (and the 2 axis if desired),
provides for smooth movement and accurate alignment of the
dispensing module with each of the carrier tablets 1000.
This is especially significant in the preferred embodiment
of machine 10 where the drive conveyor 310 continues to
move the holding tray 210 through the dispensing system
400 as the dose droplets 2100 are being dispensed. The
continuous movement of each of the carrier tablets 1000
along machine 10 as the dispensing step is occurring
speeds up the manufacturing process. Additionally, smooth
continuous movement of the holding tray 210 and the
carrier tablets 1000 thereon, as opposed to dispensing
onto the carrier tablets via indexing or discontinuous
movement, provides for less wear and tear on the machine
10 and its components, particularly the drive conveyor

310. Dispensing module 420 preferably moves in an X-like
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di spensi ng system 400 has a pair of dispensing nodul es

420 connected to gantry 410. The use of nore than one
wdi2eansieng nodul e 420 provides for increased ppeas2@s8d20319

efficiency in dispensing of the |liquid dose 2000.

Addi.t i,onal | t.he use. of more th n 1.spensi
Rkl 2t WA O T R Rpaaer - oy SR enrabp T a01ets
adrh @i f fEtendité quid sloses @00thd oXalThe rpathtdgpends upon

00 w thout, cl eani ng or .repl aci ng. t he I S I
2 1 RTS SRTEToIeT | TG ofP O bhpoei RiL Lo yositions
22 ¢ aces slﬂ&&]l a;gzd ﬂf@@k ht M@hl@rlibrl]rﬂepr oresshaogldhee further
carrier tablet bac ro t he dj spensi syst e
AR LA ST Aot LIRY o Chbhotd Hiaetitophat the
%m%ﬁgnéﬁnéuﬁédﬁi@g£®®_éﬁﬁcbéfmbﬁédféﬁmn@a@IEérﬂ@ﬂﬂve paths
In the preterred enbodi pent of pmachine 10, the
df Rle iR S TRIILY @ Wb hEQT LM 228 BOYFBH EePT 128,

ahuh- 2 i spensing heqd 43bindhei Ps&sethgi nvention
contenpl ates a single dispensing nodul e 420 that has
dupl i cate conponents, such as, for exanple, a punp 425

flow I t arge. dn | nicat i ,
SR Lo Fil AP R At ot 49pencing
coodbi heat 4 20 sw btth nemdbler ot ofhe opponeat stabiebnyl hlfbeand the

of . di spensi n dul es. 1 25: LS I
R A o T
pref et atdsendbdihenteof atdnel aachirnay 10f thlelét godditions

d spurc 44(%.is rmvg{)ecntin t hat . q
d%ﬁﬁé%ﬁgﬁgf%P} %n%uﬁﬁaXZ Qi%pge%g%a §€g§%n£§t5%§emovement
condtihdé Mddylscatdaganteyl 4ji th dosee2080geharbeoordinate
qui ckl aqg efficiently replaced. %00116] Th [ n

e on KURT B arBs PHeSTak orUa T ign sonpsiPEsiFsetne
449 W t hot1ept acepbteutast andgesthods that could also be
used to move the dispensing module 420 with respect to
each of the carrier tablets 1000, as the drive conveyor
310 continues to move through the dispensing system 400,
such as, for example, a multiple axis robotic arm and/or

along different coordinate systems.

[00113] In the preferred embodiment of machine 10, the
dispensing system 400 has a pair of dispensing modules 420
connected to gantry 410. The use of more than one
dispensing module 420 provides for increased speed and
efficiency in dispensing of the liquid dose 2000.
Additionally, the use of more than one dispensing module
420 would allow the dispensing system 400 to add different
liguid doses 2000 to a carrier tablet 1000 without
cleaning or replacing the module, such as, for example, in

layering or on opposing outer surfaces 1100 and 1200
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contai ners or canisters (not shown) that can be easily

inserted in, or connected to, the |liquid dose source.
wéanosiiessey dosages where only small anpunts of PCHAS2005/020319

liquid 208e 2020 are being dispensed, the |iquid dose

urce, 440 with repl aceahl e (A c I Rer

2B PEEBr ST SRS SRl v s GPUT LF5r PRaRl Cating o gk the

apepahisdngokyeaehi.ne 10. [00117] The punp 425 is

preferably a netered, positive displacenment punp

(shown in FIGS. 2c through 2f), whichcauses the

\RENS! NI DRERENE3R G AodIREND Ai%pREGIsesdes lediopi®lamount
100." The netered, positive displacenent pu 425

odnecslived aggnthententhe coysied §68ednd %08k | ilttat
g}% f%%%%@i%b%;&qtn%g%t Y RfendinePansi R eA Sigpdngs 4R todule

ropl desired size so that the proper,
d@Sagesob mumipvd23gent filovadedd s hancard iErsheasiqy head

H300.  HRMeYes e BRI RN G eMRlidlas the
use ‘of “other types of punps, such as, for exanple, a
Uﬁm@@m@ﬁﬁgr@o@wgp dQOr@@qmwhaﬁidﬂ@hﬁQﬂﬂgqqgmﬁpnents, such
connected ta i sp I.n | £ .t hat '

Site A BET GosuEANy 97T Sysad Ao e, Ty e are
dar rfilerid abimetini@EE.idrO0tts] aPupsl X225 hspenmitng heads

ul e 4250 and a pistan | ;
T LR, B R P i onenes
4255 any euimbeet icdfh diepterdd6qy amdlvdresadj ust nent

mechani sm 4265. The piston nodul e 4280 has a pi ston
assenbly 4285 and a cylinder 4290. Wen the piston

qlsf 42 G0\ d eIl v Somedatd ad he INhord rdaid e
250 1 hrough connectlon:£§rt 4260, the pist on ,
picstsre didenbl i 4765 areifdntach %%meﬁﬁaﬂﬁnﬁkﬁ frachine
MeC RRCatifg ARG ORI dD AN P 4 howistdonteiner 445
that is connected to the pump 425 via removably
connectable conduit 447, so that the liquid dose 2000 can
be quickly and efficiently replaced.

[00116] The present invention contemplates the use of a
liquid dose source 440 with replaceable cartridges,
containers or canisters (not shown) that can be easily
inserted in, or connected to, the liquid dose source. For
lower dosages where only small amounts of the liquid dose
2000 are being dispensed, the liquid dose source 440 with

| replaceable cartridges, containers or canisters is
especially useful for facilitating operation of machine
10.

[00117] The pump 425 .is preferably a metered, positive
displacement pump (shown in FIGS. 2c through 2f), which
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magni tude of the piston stroke is manual | y adj ustabl e
by the adjustnment nechani sm 4265. The present

wonenksemn cont enpl at es aut omati ¢ adj ust nent t RCOWYE005/020319
use of the real tine nonitoring, feedback and contro

as descr.i bed. herein. [0 9 d
G170 TR LI SYSL A BO0T sah S Broerisy Tapl gy ¢ dose
&&§?1¢@n§1@%0, Mh@;@et@Eedarp®eitim©l@ispl@OGment pump 425
cont ai ne rei n_have been., desi t ' ;
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E@@'@ééu%@@@ @ﬁaSéQEth@y ofidet goebbendi spehsghg dose
process descri bed abqgve, In th f d '

Freb el L1005 repetteoles sEpRr FOFRedt by P Ay FABo e JHer ado%29°
4265 ety gang &yt apseahliyd (pot tabovayrienhtahlet 1000.
provi dei mages of each of the carrier tablets 1000 for
B@@@%@fgoﬁh%ypé%ﬁ?PBll§¥§?Eﬁ?§o§9“?8@@26%eilFé?n%??v%f
LPs@ectipas dsyi sespandsaBhhads €ap beamped, wai chme-
determmne the condition of the carrier tablet, as mgl%
asegﬁsn¢epum9tortr?§}EF85éFF?ngé?FPBnBHmPnCPBBFSFe © 4
?%%#Ehgfnéfgod§§éeEBb¥ecghS§§B$ﬁag ByepeBReddbgree of

oves I clency by not wasting any |iqui 0
2000ranyaaydcapeedr 1paBPEiBg16b6 gﬁéFgﬁgvgaEE?gag§oo'
been deened to not neet the required tol erances of the
pharmaceutical product 3000 or are not properly
Eg%%ﬂh?nedpﬁmp neéehaisng mbhéodomedudepkeb2apg. a piston
punp 425 is_c ct t fl cel
§é9%?hégg§0mP§eFPOZ§Ol&e?ggﬁfngg %ﬁg ?gﬁcegﬁfa?f%ﬁrof
hhauaet ngeoagast ai moltogquitd 56¢ntaicredeict ioonpairred 2445 and

oS RS LPRIEE, HRLE) U, et na

) ; real-tinme
BORi 5@bhNg sebmbhy dose dnopkecylahd@r T%. When the
concentration informati on i ovi ded

piston module 4260 1s opera%l@rconnected to the motor
module 4250 through connection port 4260, the piston on
piston assembly 4285 is driven which imparts both
reciprocating and rotary motion to the piston. The
magnitude of the piston stroke is manually adjustable by
the adjustment mechanism 4265. The present invention
contemplates automatic adjustment.through use of the real

time monitoring, feedback and control as described herein.

[00119] Pump 425, as controlled by the control system
900, can skip select tablet positions 220, where the
carrier tablets 1000 contained therein have been
designated as rejected. Machine 10 provides for
inspection of the cérrier tablets 1000 before they undergo
the dispensing process described above. In the preferred
embodiment, the tablet inspection is performed by a video

camera 426 and gantry assembly (not shown), which provide
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to the control system 900. [00122] The di spensi ng head
435 has a di spensing nozzle 450 (shown in FIG 2d)

wohowugsseshi ch the pressurized, netered anount POT/US2005/020319
l'iquid dose 2000 is dispensed, and formnms the dose

OB 77 &AL 100 O (6 kT 1 G 151 ofo RbGo: [DOT23] P

Moz den i) ppystdaesdF®r exact anmounts of |iquid dose
2000 being di spensed. The liquid dose 2000 is
preferably dispensed by a very precise, positive

@12 03C € M1, £ rs 0y & U g A drat ddpiss tdyed Ihdithéls can
through tubing to the nozzle 450. The proper selection
die [uspd aldetpolatteor Ry i oAt it el G rrier

r | 5 v . |
S e T o e T L PRy kRt Roned
repriotrilsthiddgi iofn ABp! etSekertiete JoTaouging Y owyp 425

c e ; . S
s RSO B RO B Qe aoRE 2000 on
Fﬁ@pg:jmn@mftm?@tﬂrHM@ttmmmmwe cohpradathern fdpemed to

i quid vehi.cle ¢ it i .
A L SRR LI B o Sk e
Rfadi, 30| 4660 hast arropr ek nabopl thepred 4610 re¢egiving

i,s retracted to .al t he exact anount of |iquid dose
Z%EFO 400seen reorp]?ehte é I'spensi ng chanber 4520 under

pressure of punp 425. Preferably, plunger 4510 is

spring-1oaded by a spring 4530, o th bi asj
NHdE, andharPBw r q‘ajg"te‘bormle%é?gp?cg;%é Zj;gigucﬁe]ajs,”o'

il eXpdp! €1 DY1 30 SR ENGHThal | Med ERSSHIE Ea 5Dl Cef The
liquid dose 2000 is djspensed as a result of t

h
rag yiee | e jtrheljﬁq%eq;o@gq_jg}e%n%rcontalner T45 that is
going to be dispensed through the dispensing head 435,

which will be used in the real-time monitoring of the dose
droplets 2100. This concentration information is provided

to the control system 900.

[00122] The dispensing head 435 has a dispensing nozzle
450 (shown in FIG. 2d) through which the pressurized,
metered amount of liguid dose 2000 is dispensed, and forms
the dose droplet 2100. The dose droplet 2100 dispenses
onto the outer surface 1100 of the carrier tablet 1000.

[00123] Nozzle 450 provides for exact amounts of liquid
dose 2000 being dispensed. The liquid dose 2000 is
preferably dispensed by a very precise, positive
displacement, piston pump 425 that pumps the liquid
through tubing to the nozzle 450. The proper selection of

liquid composition, viscosity, the materials of
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automatic control, the tine that the plunger 4510 is

in the open position, the pressure maintained on the
woeswsriesicy of |iquid dose and the vehicl e conpeeTmiS2N5/020319

are significant and/or critical paraneters to the

reprqducibilit f_the droplets
é?éﬁéﬁﬁ“qﬁ%ﬂ?i%?“%f@?é%éﬁ?fgég é@{ﬁ%&?&“ﬁ%ﬁﬁ%ﬁﬁé% That
téﬁgmﬂﬁﬂdﬁﬁtzﬂnﬂAdnnﬂnitﬂnﬁﬂZﬁHXhmﬁﬁﬁEﬂrEmitm%rein
remai n, under. pressure, eater 4540 may be utilized
S R e o e o SR oo a1 0450 1y
have a m cro-adjuster 4550 or other adjustnent
nmechani sm nmanual or automatic (such_as_bein

802401 | ed Nz Eomt4 Syt V0L WGP "B 1§ ydrophobic
érq{élnganéﬁc%gt}%}‘e ant, f oSN ic ddatimg ove desciDitate

adj ustnent of the anount "of |iquid dose 2000that is

af d vt aro and tdtdrent Spe i P thabeplab A1 0Ny e

4 = axd 8l @l Jerpxdaus, : :
f%%%%?%%‘%é%%% SN bR %%@%ggzb%%@g/[fo%%@%mn
Taved diwepEase neersyiserem 400 use's a punp and nozzl e
assenbly to form and di spense the dose droplet 2100.

This is advantageous due to the accuracy of the
qoos)ent s Bs deseltdeathaboy cemncdihenabshoty i FIG. 2g,

performreal -tine npnitori f thei tivities.
AL HED i et nt S5/t BB IT hr bUBR TRE of S gpFacted
450, 2 Proyi es exsphesmeaht o5 f St bat dasé y2ephetd cahter the

dose droplet 2100, which reduces or prevept I [
PR S TR 2SS | TSP R oy P Ol a

SPQ@féﬁéﬁlﬂ[g@i&ﬁgé%tlEanﬁ%|sﬁ@iﬁ@Qﬂoﬁﬁé@ebyt@espring

l'i qui d dose 2000 can have additives included, sucp as .
1473 @x 0| ¥ her pol7Rg SeEH s, 2Rdr CRR AP EStracted by air
hyS OxyPE OPyh cicehd Ul S€. e ThBo DE £SBPt 2 | BYESHOLA @k Sven
contenpl ates the use of other additives to |,

pressure source. The liquid dose 2000 is dispensed as a
result of the retraction of the plunger 4510. Under
automatic control, the time that the plunger 4510 is in
the open position, the pressure maintained on the
reservoir of liquid dose and the vehicle composition are
significant and/or critical parameters to the

reproducibility of the droplets formed.

[00126] Chamber 4520 is preferably selectively sealed so
that the chamber and liquid dose 2000 contained therein
remain under pressure. A heater 4540 may be utilized to
facilitate the ejection process. Nozzle 450 may have a
micro-adjuster 4550 or other adjustment mechanism, manual
or automatic (such as being controlled by control system
900 with real-time monitoring, feedback and control), that

provides for adjustment of the amount of liquid dose 2000
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be conbined with the active agent, such as, for

exanple, a filmforner to facilitate formation of film
wQa20B/1e8568 mar ker ingredient to be used W th tReET/US2005/020319

I magi ng techniques descri bed herein, such as, for

A & o ) SULA 008! & 1 O eDed] néf‘i@@'é‘l%n%&@ﬁ@@lu'rhe

adadi Ives, SucC or exarrp
yn@r45@mhamyeseoa ¢@ﬁaxlaht@srt©@h@%$t|@?6%ft$ﬁﬁ

|d d 000, to Iock e t e mer
Li504,Sees 2008, 1o estaeniig Speyiatlelae focauoly
2000 Mﬁth the desired surface tension and/or viscosity

so that a single droplet is dis d by dis
Q0T 400 R CHOPRE G 1 VRSB oRDDoroRt ¢ nEUaRoRY BP22ie

1 beo b, oy g, dpsen andy "easpE 8BNELEf dbbe dro net 2260. Thi
MA$?$%eyde%crlbed | ater ?n greater detai p "

swcadm@@tage@gs|ﬁ@¢ua@ Bhe éF%UHé?Y|Pﬁ1FE8 Fgp h€e! as
?%9?%8&°Qgév%e££&'eﬁ§ aBYgEQ?VEBOE¥kHBEﬁykeal -time

ose, carboxynet hyl cel ose, polyvinyl alcoho
m@hyﬂ@nyhgyofoth@@ﬁeacbaV¢bg@§ﬂanA app§h6| Bt gPgRsing’

”gdﬁ)4op #ﬁ%bﬁ gxeahyhsaglglxsel peebyaeaybene

or acrylic copolyner (e
EbﬁE@@bil(oy guhaesnaLalps SEherEcalSdOSFS§GBFleto?10O

onbi.nat i.on h [
§€¥?§n¥366063n8§t%Qgggg£8fEgg%ggU|g ggge%ggggbg%d dose
dropl et 2100 that are di spensed onto the carrier

t abl et 1000 dyant
0328 ocoses TRALt AR CEnCORFANARE, On faePrErigelopEtblet
§h£ﬁsawm@nﬁ HE@lH@@hbﬁapéQ isel 0datied daaecé@oﬂabbp have

process, f the | d d
aéaaEégeﬁhén§@@6§ dor stb 6Sod§gUI GrElen go Bolymer, such

gék?gggé?ﬁgmﬁﬁg shiarpk9guebkan candudelsiever Thewpirelsent
invention also contemplates the use of other additives to
be combined with the active agent, such as, for example, a
f£ilm former to facilitate formation of film 2200 or a
marker ingredient to be used with the imaging techniques
described herein, such as, for example, a surrogate for

chemical imaging.

[00129] The additive or additives, such as, for example,
the polymer, enhances or facilitates the ability of the
liquid dose 2000 to lock on to the tablet. The polymer or
other such additive can also provide liquid dose 2000 with
the desired surface tension and/or viscosity so that a
single droplet is dispensed by dispensing system 400,
which facilitates control of the amount of the liquid dose
and measurement of the droplet, as will be described later

in greater detail. Examples of such additives include,
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production tinme and saves on costs. \Were OHCA

conpounds are being used, this is especially
wadvankageous i n reduci ng the handling of the eompsed®20319

by the workers. [00131] D spensing system 400 can

alternatively.have . a noz - e (a
SIREI R A Ch PR AT S et T
Rhdt bk opgbp2ilhet byl ocal antlodespeaskokimetbyé dréprépse,
2100. , The assepbly 4600 has-a. plate 0 w

SREVE iR ORI ROD9rS BRONT NETAEYD  PhEFSRRF olghe 2Bhgnar
pkgp€a46%grhso@3m3hbaamt gelehent mbﬂyegbsbeoe gayehé,
supp 0 i qui ose 0 as_indicate arr

B65be Vit AnfyENERY BHATHABE: BUR/PE RGPYILH FedCiymer
ykbgat i popahctireepbakac4620,i RSQr der L 0SacFE80®),her any
di spensing. The |iquid dose 2000 is dispensed through
AeFRlrabheRFngR2s20Twhen the plate 4610 is sel ectively
noved towards the supply of the liquid dose.[00132] As

shown in FIG 2i, the size of nozzl e opening 4620 can
[09130] ust e@her débaryedngospstendd 0fer aadr 4RgeUse of 2

gi- £fehenk o8l 289000 MOLUIES of-8L1des @ 180Rkek 2kR04iBRRnsed
BlPﬁgy P8 atcurafe y sl ze very small openings in
phabethbleaamdetrh&abilepeddiONg idy adiveas ageotige c¥sdenbl y

4600 al l ow for _dispensi ng.of LY Ssmal ;
ROkt o8 SRRLALRLEREASL TR R UBLS st ion
FatheitAes showsdties FhE@re2jtheamagibore 0 AgzZlogated can

openi n 4620 can al sqo be i L ;
ERAE T8 ¥y PACSEaReT g Jedn i) tt?‘%o%%]qﬁé%%a%%' his
Nezzkesplatke saspanolfy t4600 ricsluadviznt, agechs ague ltiginaging
m ni m zati on of conponents.so that there are f
REterials PER NGt AWt %ﬁﬁgqqyduF%ug%gégigﬁﬁsﬁg%e
giroBeRsiing epekatingn sefvasherasserts.y 4B« SN icrppunds
SalrgC%etirI]l%r %saercie, r‘]c insarirsové/s%%%nl%ﬁll%/ %%atnl%%g%%%sg Nds

reducing the handling of the compounds by the workers.

[00131] Dispensing system 400 can alternatively have a
nozzle-plate assembly 4600 (a portion of which is
schematically represented in FIGS. 2h through 23) to form
and dispense the dose droplet 2100. The assembly 4600 has
a plate 4610 with an aperture or nozzle opening 4620
therethrough. The plate 4610 is capable of movement with
respect to the supply of liquid dose 2000, as indicated by
arrows 4630. Such movement includes, but is not limited
to, vibration of the plate 4610 in order to actuate the
dispensing. The liquid dose 2000 is dispensed through
nozzle opening 4620 when the plate 4610 is selectively
moved towards the supply of the liquid dose.
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insensitive to air entrapnent. Dispensing through the
nmovenent of plate 4610 nmakes the assenbly 4600 easy to
woOaed/1asmd9 easy to cl ean. Dead vol une for the seppiUg205/020319
l'iquid dose 2000 is mnimzed or elimnated due to the

| anar or substantiaglly planar shape .of plate 4610. :
RF3aL *rndspredin et a-f ehe Kont oM ares B "9
U$e 00f-a0t BRI aShfisgledr 8% ahdnRichads pafovdidepeinsi rg tehgye of
| i quid dose 2000 onto the carrier tab)et 100Q, such
ﬂé,fﬁé@“@xéﬁﬁ@é,Oﬁyvglﬁgﬁﬁpﬁqﬁﬂqﬁf%i iobd gﬁ@ ‘he The
dig its keadedu Rk 15N ik veant 9ndge. ddielizhls in plate

D spensi ng system 400 has a dose inspection s ten1%§0
H6d0 pnel ithes dispensimg FomaEGsh @ oftheads y 4600

F y 110 drfdes rd i qui
%&gf&éf;fo%é%.stp%ﬁltstlr@ tg%e%%r@gg’%%r%blqdi mrﬁfdthelquld dose
ARONI nerederebdy iass paetlilom ssyicemisso lides hi gif shasr 1n
i FR0i g of, %@ﬁgggs%fmﬂﬁyéﬁé Ry Aot Ng 8o be used
vol unmé-df the droplet. Doseinspection system 460 has a
Hinglthepedaitéi dicldl scarkdred 46% avhatl Seensgme ctasy ke done.
gantry 410 and which is able to take a high-speed
i mage 470 (shown in FIG 4 ) of each dose droplet
200033] | n t he pref-eriet enedioigntd 60 nechidwnttgdons due

hi gh- speed di.gital canmeras 465 agre us i.ch

&6 réspaHd o TofPlt MRt esr?siqﬂ_ba%&ﬁrees YSp Fewer
Er%Qt%?th I<—:1d1Fs§~efiti>{JI rdd’z*lﬁatdlzfdoio(iﬁx thd hufrja:pgm &gsd 00 mgerhEr 0
of e dose dropl et i.s preferably en in-flight
sHsaentHie 1 GRe idrto e thdd éﬁﬁﬂ}@%&%@@é G Pt e
hefRiee e rka%® GRNAGIroM tdhGaidliLradabie diyn The
machi ne 10 uses a | aser detector to trigger the c mer.a
465 S IBVE QRS (Rl PAFHue tfbl%lﬁ}?élfi%?fb@h tsﬁfe‘%epoﬁafbf he
LR ARt YoRI eIt 21 o shows generaddamdy ME80 2Hsy to
However, the present

load and easy to clean. Dead volume for the supply of
ligquid dose 2000 is minimized or eliminated due to the

planar or substantially planar shape of plate 4610.

[00134] The present invention further contemplates the
use of other structures and methods of dispensing the
liquid dose 2000 onto the carrier tablet 1000, such as,
for example, by a pad-printing device where the drug is

loaded into the ink cartridge.

[00135] Dispensing system 400 has a dose inspection
system 460 that provides real-time monitoring of each dose
droplet 2100 that is to be added to the carrier tablets
1000. In the preferred embodiment of the machine 10, dose
inspection system 460 uses high-speed imaging of the dose

droplet 2100 to determine the volume of the droplet. Dose
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i nvention contenpl ates the use of other triggering

devi ces and nethods for triggering canera 465 and
wohv@insegy | nage 470. [00137] Image 470 i s used#ChbySLdes/020319

control system 900 to calculate a volunme of each of
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are required in a pharnmaceutical product 3000,
dlspenS|ng nodul e 420 nay dlspense a nunber of dose

ts 2100 Qr, i Z?éttroeffrﬁcg hl & 2000, { 470 of

mspeitlon syst em a i1ty to cap ure
tihes idvege dActip ot tﬂ@%tﬂﬁemﬁﬁﬂﬂmﬁd e 2000 L kght after

t.he vpl une cadic [ C
1T & orsoemd%r){gjl% snaa%e slpezénsrgn}gé sn;)%tszeln%a 4 %b ﬁoa%@d&dfr%% glJC
syesdeam obitE- ddtatw iger farmsi ar yiaigleaf 100 dosﬂéh@rlwletne 10

2100 on the carr.ier, tahl et_ 10 I
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aven 48yant drdtieng avoirtid drisylorsmeeh sensor slds? c@mlet

PR (PRl Gscte i o T i cart 8 Tl 210 1900

Sﬁugid“rﬂhdrhﬁ:dﬂ’déﬂ@l&(bs st Heorumssl @ cttttmzoutlexggmrira@edevices
1100 or substantially a t he out sur .
S e RaR crot o e O i s oAl S in S image

dry hg conditions of each of the dose

[00137] Image 470 is used by the control system 900 to
calculate a volume of each of the dose droplets 2100. The
calculated volume of the dose droplet 2100, along with the
concentration obtained from flow cell 430, is used to
determine the dosage of active agent that i1s being
dispensed onto the carrier tablet 1000. Any dosage that
does not meet tolerances will be marked with an error code
by control system 900 so that the carrier tablet 1000
having that particular dose droplet 2100 can be rejected.

[00138] Where higher doses of active agent are required
in a pharmaceutical product 3000, dispensing module 420
may dispense a number of dose droplets 2100 or a stream of
liquid dose 2000. Dose inspection system 460 still has
the ability to capture the image 470 of the stream of
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dropl ets 2100 and carrier tablets 1000 to ensure that

t he pharnmaceutical product 3000 neets the required
woabwriassses. The heating or drying of Iiquid deeseuRds/020319

may evaporate excess anounts of liquid, causing the

ﬁt:ﬁg % enth%Obe get%%p% %%%e gbh d%h%@'%%qgmlg%ions

ce§s “of r em 4 as opposed
abhOWenglaﬁbethleqelfafodmose 2000 to Lair dry' on the
carrier tablet 1000, can be particularly useful where
reduction or elimnation of certain excipients from

jérasppar ”H‘B%Fle%@hn@r Qdeelem( VoA eNvPEr amyqrm)g ,s_\,@nam 475
as, for exa a solvent |ike nethano eS| r
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3: ¢hi2s. tfa%rle%xﬁ"(‘f@loe abov@ed ﬁef&ﬁé@ﬁenﬁf@dlﬁ@r&y Femhe
can layers of the |liquid dose 2000 as they are

ma§be@§ed00n drypnef syssieTotder hawdAsr e ddp drying
klrﬁ%g't% doge. Olye0p %%%'s%&ssu@tzs @fott R@KAY Hireladabliet.  The

Thi s "al for a greater volunme of |iquid dose
2000 “8 Ob@rmrrlldle@d higptcand ein dfdics trodde olypejdroplet

Bﬁ%ln%n%pleEﬁ%qsga%H%Q 3900 Yo %%%Epw%etfyﬂﬁﬂﬁﬁdﬂ s

fl'ow a are nonitor he oven
Semrseos MBZhea@@t@m@lwb?ef@O@f 1d40éh @erﬁwa&telal}sléﬁ aleng

ounttefrorsuar'}%c\éﬁr 'fag%ge '&hﬁq%ql td @Ns 2l O”RG d R QVeensors

“the “ddta gathere e sensors 1s provided to
ddrt min:sy:&t el @ yiiory emid;attuom off tehae:mm ithe gfose

éjg rr| e_LO}leblég% r%gLys %%&Ci%[s%o Z@ch I'n t%&,q&é that the
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BB S8 L2 U0 5 NOLIE {140 27 A e
excess amounts of liquid, causing the active agent to
become captured in the film 2200. The drying process of
drying system 475, as opposed to allowing the ligquid dose
2000 to ‘air dry’ on the carrier tablet 1000, can be
particularly useful where reduction or elimination of
certain excipients from the pharmaceutical product (via
evaporation), such as, for example, a solvent like

methanol, is desired.

[00140] For higher dosages of pharmaceutical product,
such as, for example, above 5 or 10 mg, drying system 475
can dry layers of the liquid dose 2000 as they are
dispensed on top of each other and/or can dry the liquid
dose on opposing sides of the carrier tablet 1000. This
allows for a greater volume of liquid dose 2000 to be

carried by carrier tablet 1000.
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tabl ets 1000 and dose droplets 2100 contai ned therein,

based upon a holding tray being affected by an oven
woaneiessen that does not neet the required tol eCause®s/020319

Alternatively, portions of trays can be nonitored for

drying conditjons b | aci ng nore sensprs 4 L. th

QOéﬂj480_i%r%%T%I%%g%fEﬁ%?fioﬁg?hAﬁﬁitf%ﬁa %%Tbyﬁé °
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StRM W0SPEF Hanpred R ORI Pbnes { RACT Ny Be fores Beed T
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00143] The present invention als t | at
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%?gpéﬂa§69nf8£_é@%lﬁgﬁﬁgﬁtb@nthéogﬁégit9noﬂndhéfcarrier
crowave heating. Drying system 475 can incl ude dr¥ .
sabbets 1000cardtdedndirPPARESsAeAOadl PBFReRANPPE, RO1IINT

EPg éfﬁﬁgge tenperature of the carrier tablets 1000,
or YR fadi ati on. Dryi ng system 475 may al so i nclude a
senﬁor forlfurning on the oven, such as, for exanple,
to-ce i gger ed_by .hal di ys 0 erin
D0898), o280, tboiaar Eer Shaneriateptheh 566 RE S yoce
@Qﬂ&itﬂéﬁbOaféyﬁbﬁﬂtSQthﬁat pheviedesreehbltimg tray 220,
noni tori ng, feedback, and adjust.nent faor. - Lquihd :
#Bdec2606 bRAEShae BEN8a4EHcHo tonilSad PAT TR I gar T e
capies tabbeknd088sel Brppltiieuban) thetddsed therein,

confirmati t 500 it i t1.oni
BRASH BaPD Bobblse0y bRAPHEeCaR PErEFaRTerYsa80 oL

tBaqarount tahtt Beeki gyidmdese thentraignedethepderances.
Preferably, dose confirmation system 500 can

. al s
AbREEBRTENE LYt PPETAGBRL Ofy h& 24d “dPs FiHﬁPﬂ&ﬁrgg RE
gggﬂhg g85812980 08yt Be acahhl @brieakle@lsok@0@82 in the oven

Itironally, the dose
480 in strategic positions. Additionally, the present
invention contemplates the monitoring of other conditions
or criteria related to the drying process, such as, for
example, conditions that may be more significant to

particular pharmaceutical product 3000.

[00143] The present invention also contemplates oven 480
being an infrared (IR) oven and/or having a combination of
IR, convection, conduction and/or microwave heating.
Drying system 475 can include dry sensors to detect
conditions, such as, for example, the surface temperature
of the carrier tablets 1000, or IR radiation. Drying
system 475 may also include a sensor for turning on the
oven, such as, for example, a photo-cell triggered by

holding trays 210 entering the oven 480.
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confirmation system 500 can nonitor for other

substances, such as, for exanple, identifying
woanisansseant s present on the carrier tabl et 1080T/U82005/020319

wel | as the anount of such other substances. [00145]

The data obtained by the d fi '
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of the Ijquid dose 2000 present on the carrier tablet
2686~ Fﬁb%ﬁgFFEFObe 530 has conponents that carry out
NI R chem cal imaging on each of the carrier tablets

éﬁﬁ%@é? hogggn%a%ga%b%%ghe%ugg %%é %%%eeé%%%h%mé%hgﬁf
system 500 is provided to the control system 900. The
control system 900 will assign error codes to individual
carrier tablets 1000 and their liquid doses 2000 that do
not meet the required tolerances of the pharmaceutical
product 3000. ‘

[00146] In the preferred embodiment of the machine 10,
dose confirmation system 500 has a gantry 510 (similar to
gantry 410 described above) with a pair of charge coupled
device (CCD) cameras 520 that obtain images 525 of each of
the carrier tablets 1000. The images 525 are provided to
control system 900 for a determination of the position of
the liquid dose 2000 with respect to the carrier tablet
1000.

[00147] Dose confirmation system 500 also has a probe

530 (shown in FIG. 2) that is used for determining the
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focal plane array (FPA) detectors, and/or charge

coupl ed device (CCD) detectors. Additionally, liquid
wonrystiassep unabl e filters can be used as wavel erRgTS2005/020319

selectors for the NIR chem cal inaging. The use of

such_conponent i ' i Wi ch : )
ZHERRTar FyBEy 2hid o TP AEL AR eic] BRI IGISY Rise 2000
bhe taet icee rdgentadlleng 100 Oneadnt ldes prfedea refd edodiment

carrier .t abl et 00, 01 N nanmi<cal 'jma(gj
8?09‘1’"’1& n&o&@’péﬁ& Pgt%iggn%i%]r(l)t y%t Selnl%a%ieigl] f'ggasreel 20001%
anemyppear isdkfiage okl0¥ dihdulved dilicere steatsiost chEOO- dagr
an agcurate asur.enent of the quantit f_ t. | QUi
dBEEINPNte ngﬁﬁim&&& itileeé‘ﬁ‘é’éﬁ% |°§fn o u%%u&?’et#esoe 500
prefsentedndesicngastrap mherd ofd 11002200 i s positioned on

the upper surface 1100 or substantially on the upper
surface of carrier tablet 1000. [00150] In the

Alg] " ed eedi met rofs MRERIRRNLY UNADeH3Y, usas MR

ocal " pl ane array detector to obtain a signal from ,
evlemf q@chl nmaimrtggebnsamﬂfeoafrééle T el tebdsdes 1000 in

r I [ es.,.the ti i tr 1 ]
PRI e ety Foi s 2005 e By DPdtes,
sﬁafmu; a:rieaowslfa;rrrwas(@rPé‘d, detiectt st Y Aatpragvadg Heeupled
ef fi.ci en S. : a it -
e e e

m;ayoﬁereﬁ);gﬂ:m faam thee wwEThlas araawlemrae S Ewrs for
rapi and nondestructj vel ' i .
3080 % R ToR T ot Dy 2 o bt T e 4
&Qigij;lﬁlcﬁtgi&m wigsh mlddh as-hreoni dora Igre whet teicte Ioft hek s
subst.ances ntai.ned in, .or .ont rjer.

Gt P et et i 15 AR A G B g Lomo

use mfar the surface of the carrier tablet 1000.

[00149] The NIR chemical imaging provides good
penetration into the liquid dose 2000 and upper surface
1100 of the carrier tablet 1000 for an accurate
measurement of the quantity of the liquid dose. This
technique is especially useful for the preferred dosing
step where film 2200 is positioned on the upper surface
1100 or substantially on the upper surface of carrier

tablet 1000.

[00150] In the preferred embodiment of machine 10, probe
530 uses a focal plane array detector to obtain a signal
from every point in the sample area. The sample area
preferably includes the entire holding tray 210 so that
all of the carrier tablets 1000 are being simultaneously

measured, which further improves the efficiency of the

39



ot her net hods and devices for determ ning the

presence, type, distribution and/or amunt of a
weoaondsiiesdear | i qui d dose or doses 2000 on the CcRCTiUS2005/020319

tabl et 1000, such as, for exanple, spectroscopy and/or

cheni cal imgi i1 zi
P o B HER L YR T T e 2l | P o
SN Df a 150804 raseopyal sictoasatior axaeptey Uwgieney efor

absorption, fluorescence aser - indu or gescence
hefpri ?%%E?ﬁe%cae]fe%hot%‘f%ﬁ? n%%ée%%%,r?glr(gﬁgr%é# %ﬁ% ’
J@gkf&%tgﬁ@qywméagmrénu@@tin@ut@na@n@|a@@@ foe ameunt,
various devices, or conponents that facilit he_us
&I 108 OBy S OF LOHenr L3t Pt H F oS SRa yar ool
§§5%%$%@§€r@§qgg%égglo@m@?u§ﬁ$§0@@cesuchnaainédrin or on
, lasers (e.g., pulse lasers) , beamsplitters,
Wae epa VRO ¥?%%e%ng@@%nnents (e.g., nitrogenp
shrouds), optical delays (e.g., variable optica
del ays), antennas and/or seni-conductors. The present
j00¥E1]t i on Thatenpseanesibhentsenotonbenplahper AhGrese of

solid state, detect . / = d
SEuhhi TSR RS 2554 80Y PhpPULEEEn i IRy OB hEdpresence,
£opé el at esbttheonsendf oreshaigtiestf or panal ¢silarof 1R

har maceuyt i cal duct 0 - b AARZI
BETRCCHLLEE! HBROCHE F R0 Ry LRk e e ngE 18007 Blcn
peveexahp0d52kpdberpesespnt andvent cbaméopl eApPraLay t he

use_of ~any_regi ons ,of the_el [
WRERR=ARPoRrBHnaRary UYs o TP RE RaRy | B c SETEEST000 SR
Liypdkdod0sR23908, aRemtbhlasmegingusntiéonisgess rasgory

Souces 1o exc ol Long k. 4alnge! HERarh Loy Sy ypesfnce,
t hecusenablicetihenubeebregues andicespenerts for digital

ng gggmggegtggggto%erahertz, and mid-IR. The present
invention contemplates the use of various devices or
components that facilitate the use of spectroscopy and/or
chemical imaging for analysis of the pharmaceutical
product 3000, such as, for example, lasers (e.g., pulse
lasers), beam splitters, water-vapor free environments
(e.g., nitrogen shrouds), optical delays (e.g., variable
optical delays), antennas aﬁd/or semi-conductors. The
present invention contemplates the use of room temperature
solid state detectors and/or pulsed time-gated techniques
and components. The present invention contemplates the
use of techniques for analysis of the pharmaceutical
product 3000 that are non-ionizing, non-invasive, non-

destructive and/or require low power.

[00152] The present invention contemplates the use of

any regions of the electromagnetic spectrum which allow
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use of chem cal imaging of the tablet 1000 and liquid

dose 2000. It should be further understood that dose
woanfsiessad i on system 500 al so cont enpl at es t hePasasef05/020319

surrogate detection in any of the spectral ranges.

00153]. ,The coating syst 6 f j r OMi
APy S 500% e et e e hud ] Bty el e
2000 ,i msomadrl tae preevients pesgirdloesbreasi gouanes Heor
resul.ting | ass of, any.active .agent.. .The cqat]
P R e bt e it Al e K e et
ﬁ@a@?@fx@ﬁﬁ@lt{ drnﬁd(?j]ﬁ:dirmﬁrdim:elﬁdrﬁﬁmmrai(hmttlﬁﬂﬁfbéowf other
iding the |iqui ose 2000. The caqat.ing can be chosen
S QOSSP AT A s oIt GRS e ATACRS dist L 1oW Tor
12Q0 oF pernanetihemaeaney ofSutle asblferr WEMRE] laiquid dose
contrasting color to provide different reial
00es. Ty hAsr B MREifce YA G et Wer A1
CRAH NG ARG 1F0r 413 elonkQ) li=x earaointiage fof
by having the perineter of the coating align with the
Sdge g teh dledt@atian tidbiagty qlodtsySREH Gy RS 600
preferably has a pad-printing device 610, a coating

source 620 and a coating dryer 630. The pad-printing
Jeaisst tr am$feeratiec catdtrap t@ G et updrimsur¥haeroviges a

of the c jer, t et. 100Q. T RAMs Py 11ng, feyi
bcf(?tllsn gagz\r/%inoteaggsé%dwé? blélcause' ojf%i ts elffﬂl%t elnrltgql?qu%/\ncg%eer 2000
dfn tdreleaoatd myaverttheaerikler dtatd sstorwiariibutheamgesulting

ol SR LBkl o e, o
cHlenited tTheorcqeasing @B0 Adimrentes @ tirel fraohiaEpddrance
I 3080 20 e LA AR M APl SEL PP Mt
GIECE t 0 Thegaidatifil canf e hefossdmitlarcdesg ge resemble
the color of the carrier tablet 1000 or be another color,
such as, for example, a contrasting color to provide
different commercial images. Any minor difference in
color between the coating 2300 and carrier tablet 1000 is
accounted for by having the perimeter of the coating align

with the edge of the carrier tablet.

[00154] Coating system 600 preferably has a pad-printing
device 610, a coating source 620 and a coating dryer 630.
The pad-printing device transfers the coating to the upper
surface 1100 of the carrier tablet 1000. The pad-printing
device 610 is advantageous because of its efficient
transfer of the coating to the carrier tablet without any

waste, e.g., no overspray.
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to facilitate novenent of the pad-printing device with
respect to the holding tray 220. The holding tray 220
woanisingses t o nove as the coating 2300 is bei ngcapsbkiosd20319
by the pad-printing device 610. However, the present
ot.her. devi.c

I nvention contenpl ates the u ) ;

[Pbds ofl%@ﬁn.ﬁﬂﬁ’ﬁ@?dfﬁeﬁje eﬁ“i%?%ﬁ‘?erﬂﬁ oS dneavcf}}:l:é%?gbj’ pad-
ﬁ%itﬂ%irrﬁgs%ic_té) @arh Hfcdhieddd elo pRsigd0insi @29 shjacent
that the coating 2300 is accuratel | ied. [00136]

tFhe hadnasti ims rﬂ3> dev iR 1 21 sal’r@%a‘%ggﬁ)&c%% LT EY 3P
%E{@%Aﬂ% QUG 520. pd d-b hen RS efeerkendbioali camtbof

I ne 10, the coating source 620 is a oV

ol NeTOrBEE iathtt @ 2 CHHHERT et Y X r%tfb%lapﬂ%f%edev'lce
f%e‘gé: . B0, Vi g, S RImYabl Ve Connest abh e eeneyi deB2de Wwth

€ coating can be quickly and efficlentl

regpaced.o [ﬂm%ﬁldﬂm%rva@@/; al R rgl YT cBrRY A%
ogrf)ﬁgrﬁvelscetcg nr?c%véhé)é“@h&a@o i Mgesh i@ SPrsYihdeapplied by

|1b upon the carrier tablet 1000. The spray device
thnnphdﬂgfn?@mjﬁpvabeC@o@h@cte@OW@V@ént?%eGHBG§%nBass
over each of the t sitio T e
PR Oh COUIRIares Fhe tes of Srher dovr cos ond
Tﬁi?@?§£%ggp@@p¢y®mgn@ chhat pag-PBO0t tedt Aeviaer Pep with

e e ove L Qi S 0049, h
LRSPEGY %&a%%¥€,ogng%?tﬁgg%%?0$%?%%?%§§.§%ﬁeggogﬁﬁﬁgthe
Sy5t £y 6980 Cahs usecuinseehyt éepiielow vol ume atoni zed
sprayers to locally apply the coating 2300 over the
surface of tablet 1000 where the dosage has

p@f ppl i eple THE3SPE BH LI ngRYcUSEeVEL ONELT kelparpblyo

nte_n1ttentI%hsuppl .coating natgriali. two_fl.uid
abrhequed BeobheatPaRiBEr 89BF CRa§< 8t so BeéhgeBngerred
96RELLERR of the machine 10, the coating source 620 is a
movable container 625 that is connected to the pad-
printing device 610 via removably connectable conduit 627,
so that the coating can be quickly and efficiently

replaced.

[00157] Alternatively, a spray device or ink Jjet device
(not shown) can be used to spray the coating upon the
carrier tablet 1000. The spray device could also be
movably connected to gantry 615 to pass over each of the
tablet positions 220. The present invention contemplates
the use of other devices and methods for applying a
coating 2300 to the carrier tablet 1000, which covers the
liquid dose 2000, such as, for example, an ultrasonic
atomizer. The coating system 600 can use intermittent, low
volume atomized sprayers to locally apply the coating 2300

over the surface of tablet 1000 where the dosage has been
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fine spray. [00158] A s described above with respect

to dosing of the carrier tablet 1000 in |ayers or on
woppssRsig si des, the coating system can provi deCcrths2005/020319

necessary coat i ng dependi ng upon how the Iiquid dose

es 2000 have been added to t [
§15 3?“ CexaMFEr 8oy Sides e(Sc‘lr‘ﬁbe \(iflem nsal ayers
'dﬂhllt%rﬁafttfeamﬂyl Tsaltp@)ltyhe:daﬁar@f nhtghda ol ufesvwef fluid air-
Qsa es for th pharmaceutlcal pr.oduct 3000, .suc
&5 SHF G Tt [@df?Q%eCou%efdngtod %/en%s_‘c'ate a
Q&Qlep I@ryms drying of the coatl ng 2300 that has been
applied to the carrier tablet 1000 and over the liquid
dose 2000. The coatlng dryer 630 preferably has an
er3s 40 a fa%%o“mq{ YU tdeiRing of th
en 6 pr OVI eatO and la| r flow to the colatg{ no ©
moflewm;aw@t §é)rﬁ)990r131 650/ersi My an (PRIl eitdes, the

Sé:eo% | ong%t%' D> L3S %%%’e ’té'g%q{etégs&rﬁ/ q{d’éﬂ%% depending

con Tt e c at1ngs to ensure that
tiibeall ipnoducio 3000 estess (AW G gy e érpen added to
Ierances [ 6Q] The I ti 00,,pf, JBE
c?vrrdles ;}ﬁ%ﬁ&gcm, u|C(:h:1t |5no’n {nbg:rker n et7hgorgobat| ngglnfes oF

wﬁzeel’hel_ameﬂm ngisiystem preefidridEte Hawe aise of hlgher

PR B 110 S50 0t e U B R b e pa
afucH (ﬁa, currasmi2@ tdmivell aim Idh ngmge 730 of each

of the identification markers to verify the quality of
the i mage. Unacceptable tablets will be identified by

[0@159pNt I olcspsit J‘UBGﬂﬂéﬁﬁbﬁﬁH Ay B i®h e coating
systggxw 800. 0016&{n In th referred enblg{jl ment_ of

e rdhato hqﬁadﬁﬁsmtqmgl it TR i ket 2R 20t He and
Rvablph £OMNREIEHose 2000. The coating dryer 630

preferably has an oven 640 and oven sensors 650 (not shown
in detail). The oven 640 provides heat and air flow to
the coating 2300. The oven sensors 650, similar to the
oven sensors 482 discussed above, monitor the drying
conditions of the coatings 2300 to ensure that the

pharmaceutical product 3000 meets the required tolerances.

[00160] The printing system 700 of machine 10 provides
an identification marker on the coating 2300. The
printing system preferably has a pad-printing device 710
that transfers the marker to the coating 2300 of the
carrier tablet 1000 and a pair of video cameras 720 that
obtain an image 730 of each of the identification markers
to verify the quality of the image. Unacceptable tablets
will be identified by the control system 900 for

subsequent rejection by system 800.
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to a gantry 735 (simlar to gantries 410, 510 and 615)

to facilitate novenent of the pad-printing device with
woespaesseho t he hol ding tray 210 that conti nueBCTASEWSB20319

as the identification marker is being applied.

However, the present invention contenplates the use of

ot her devi ces and/ or nethods for positioning the

REGIGR] | Nti Mg dend G Ak r@yd @lnfdiatdnie cdeviathiwie HO, pad-
respect to each of the tablet posjtions 220

f.ar

Redaytang sspriiceat’ildh 31 RS TEent 149 &S S e onnected
sUch asinthQr 72anmien: 1185 &fdTRfHKitided NKjBt 30 and 615) to
rotogravuré. Each of the marker inmmges 730 is provided
tfecddrttedle SPN@MATOE T g MASERT S A 435 4t oFrithe
ifedN&Prited idantild qatd o imarkeit MRS Al to move as
required tol erances of” the pharmaceutical product
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speci.fical l.y. | ndjcat aner v | g gigal
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ystiem @G0 AP0 viate sa o yptetravearanit i el 1 g cdfucih 8000 t hat
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moni t ori bei ng cont i nuqusl r [
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M ase idasignaties dscdraine everyheher imcedit identification
product 3000 eit her, acceptabl e or_rej :

L BT T R CRTTTEE S PO 00 bache Rt are teal
tordde-tledoomr y mres, (fod shevent nidetmtion, contemplates
machine 10 having an ink dryer (not shown), such as, for
example, an oven, that applies heat and/or air-flow to the
identification marker to dry it. Except where

specifically indicated camera means a video/digital

recording device.

[00162] The acception-rejection system 800 provides a
pharmaceutical product 3000 that has undergone real-time
monitoring and adjustment for quality control to ensure
that each product meets the required tolerances. Based
upon the real-time monitoring being continuously performed
at various stages of the process by machine 10, control
system 900 has designated each and every pharmaceutical

product 3000 as either acceptable or rejected.
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preferably under pressure that is selectively

controlled by the control system 900, while rejected
wonroduessedr ops into a scrap area, preferably uRdemsds/020319

force of gravity. However, the present invention

contenpl ates the e of other structures, and thods
Hwnéébaratﬁﬁ&epﬁégéﬁapﬁﬁégﬁF@ P06ﬁ0&689”§306ﬁ?W2P%%§es
desicanal ed BneCoRNNG Sy Srem 00 tashaseemblet dirgm
thefproduct that has been designated by the contrql
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émbediamemirare iefol PEPFESRRI00 Unsieg dingt gt 9ravity.-

RIQR&eS , C kel ?)'re%\é%ttemrltvté{illttit@fi‘xs i lat®&s the use of

m croprdcessors 910 that control the different systems

oft heae Isitrrai cEOLr sEhang eiedirosise o serata i difol y
%%rrg[{at%%tu%q ctalﬂj_r g)lf%lgiu%t\’\%rdfﬁlt ef:th! an i9.52 Qie sj'in’l\?a\'tQard 53}1 &ontrol

sent” invention contenpl ates ot her Eypes of system
eym%gm 90fc lasdiang epartrla  fah téy erEldussntitelt hagpeen
.for ex 18 Sl ] e Yy
iy H s SRR oAl I e
bei ng controll ed by one of several m croprocessors

910. [00165] The m croprocess 910 d kst

25%6&5 e in g&@n‘rﬁ%t&%]i Y %%%@}cﬁo&%a\%%sefsaerf&albw
IRRUGH A A2ed WOIK &30 dif g arje Slhel nafstmd ot 3% machine
which allows for_the real-tjne nonitoring, feedba .

dfg adiudhifeMrederdns SrRASEIYE @ PErFr rittd %}n;:#eo 1s a

RGhNekQd Pie duhs eiint ryiensy siient aiiani &8 es diitbaisef
of other structures and net hods for connuni cat.i on,

ST R 0des Bearii e Ly FATITREL THfe TomToth tsySigfns of
P AlR0 MAs ahanthiMprocessors are preferably
coordinated through a workstation 920. However, the
present invention contemplates other types of system
control including central and regional control, such as,
for example, a single microprocessor 910 controlling all

of the systems or similar systems being controlled by one

of several microprocessors 910.

[00165] The microprocessors 910 and workstation 920 are
in communication with each other, preferably through a
network 930 using an Ethernet switch 935, which allows for
the real-time monitoring, feedback and adjustment of the
process being performed by the machine 10. The present
invention contemplates the use of other structures and
methods for communication, such as, for example,
hardwiring. The control system 900 also has an archive

microprocessor or historian 940, which is used to
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m croprocessor or historian 940, which is used
tocentrally store the |large anount of data that is

woan@ikedof or each and every pharmaceuti cal pr 8duoais2005/020319
3000 t hat is processed b y the nachine 10. However,
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preferably, the nonitors 950, through use of the

vari ous m croprocessors 910 and/ or workstation 920,

ge(?la jel ect ingl ycog*t%@hlaysaféﬂi?er@@(ﬁ) PA£d 0081 Pfhdde number

sunmari es ata, cal cul ati ons based upon
tdfe maom&%mmummwma et ddtea.data,
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&n'a%t(}&es ERPTS T oocuesS oe ween e%ac OItF V%er,]?%%%t% 220,
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&&g {% e§% @ ééﬁ %Eg data,

nl m Zes Wor
GoY aﬁ‘dndmdsﬁ_dm waddDUspb@gerties, daaicd | verﬁe:ra{bﬁ:yj veontrol

osfysttheem p9hOaOr nJ?é:cegrtcl{scaollaiPar © gftex?’gn%’) proc%luct 3000, which
includes time, initial tablet status, dose droplet volume,
‘dose droplet concentration, oven temperature, oven
humidity, oven air flow, dosage location on tablet, dosage

quantity and acceptability.

[00167] The operation of the machine 10 is shown in the
flow chart of FIG. 5. The process 5000 is continuous
between each stage, and provides a pharmaceutical product
3000 that is ready for packaging. In addition to the
advantage of cost and time savings, process 5000 minimizes
worker contact with the various agents, active and
inactive, of the pharmaceutical product 3000, which
reduces potential contamination, as well as providing
safety to the workers in dealing with potentially harmful
active agents or other substances such as, for example,

occupational hazard category 4 (OHC4) compounds.
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reduces potential contam nation, as well as providing

safety to the workers in dealing with potentially
waoaanesfiadseéact i ve agents or ot her substances suchRCagiS2d06/020319

exanpl e, occupational hazard category 4 (OHC4)

conmpounds. [ 00168] The ability of machine 10 to

mnimze or elimnate worker contact with the product
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fo hli%léghnalr]tu a%%%(%}éé% d’t h%%‘grgﬁg(? ?ga%tl%e)?ﬂlo 0 dback
adrti Adre ddstdnadose 2009, prespectivedyt i ogbse 5000
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worker intervention in the process 5000.

[00169] FIG. 5 shows pfocess 5000 in combination with
processes 6000 and 7000 for the manufacture of the carrier
tablet 1000 and the liquid dose 2000, respectively.
Process 5000 requires the use of carrier tablets 1000 and
liquid doses 2000. However, the carrier tablets 1000 and
liquid doses 2000 can be manufactured at other facilities
and delivered to machine 10. Also, other processes can be
used to manufacture the carrier tablets 1000 and the
liquid dose 2000 that are different from those shown in

FIG. 5.

[00170] Feeding step 5100 provides an array of carrier
tablets 1000 that will remain securely positioned as they
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used to manufacture the carrier tablets 1000 and the
I'iquid dose 2000 that are different fromthose shown

wono®ENnessed . [00170] Feeding step 5100 provi deBCaws2005/020319
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as, for exanple, the drying time required for the
liquid dose 2000 or the anmpbunt of tine required to
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ni tor.i o% th osition of t ld qujd
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desericked takoyeesthe desentdokhi romeatteop lsytstsem
synchronization of the systems being based off of other
component’s movements or other factors, which provides

accuracy in the various dispensing steps of process 5000.

[00172] The present invention also contemplates the
speed of the conveyor system 300 being adjuétable based on
the real-time monitoring of the position of the liguid
dose 2000 that has been dispensed on the carrier tablet
1000. As described above, the dose confirmation system
500 obtains images 525 of each of the positions of the
liquid dose 2000 on the carrier tablets 1000. Control
system 900 could adjust the speed of the drive conveyor
310 with respect to subsequent holding trays 220 based
upon this data, such as, for example, where the
positioning of the liquid dose 2000 is consistently off
center in the same direction. Also, the feeding step 5100

includes real-time monitoring of the quality of the
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500 obtains images 525 of each of the positions of the

liquid dose 2000 on the carrier tablets 1000. Contro
weysisans800 coul d adj ust the speed of the drivecT/us2005/020319

conveyor 310 with respect to subsequent hol di ng trays
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420 In operation, gantry 410 IS p05|t|oned over the
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§§#§82a3§0t § dbspenshad syskerhdOdehasedelpon 56! ame a
preset nugger g%ngg;gsgggpggtgh%1%%e%%% gg%%%s%% %%%o the
weigh cell for weight measurements. This data is compared
to data collected from each of the images 470 of the
dispensed dose droplets 2100. The control system 900 can
then calibrate the dispensing system 400 based upon volume
versus weight comparisons of the preset number of dose

droplets 2100.

[00175] Dose inspection step 5250 is performed by the
dispensing‘system 400 and, in particular, by the dose
inspection system 460. The dose inspection system 460
provides a guantitative measurement of the dose droplet
2100 prior to it being added to the carrier tablet 1000,
and allows for rejection of those tablets receiving
droplets that do not contain the required amount of active

agent.
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dropl ets 2100. [00175] Dose inspection step 5250 is

performed by the di spensing system 400 and, in
woandsitesdoar, by the dose inspection system 460PCThS2005/020319

dose inspection system 460 provides a quantitative

measur enent of the dose droplet 2100 prior to it being

added to the carrier tablet 1000, and allows for
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n
Byl Fhat %HeFeSﬁn%agigé egg?%ggd%égn B28E-4B88, ' Bfid/ox can
be set by some other standard, which is periodic or

otherwise.

[00177] The present invention contemplates real-time
adjustment of the dosing and dose inspection steps 5200
and 5250 based upon the calibration techniques described
above. These calibration steps can be interposed between
holding trays 220, and control system 900 can adjust
dispensing system 400, such as, for example, adjusting the
image volume calculation, based upon discrepancies between
the calibrated values and the measured values.
Additionally, the present invention contemplates real-time
adjustment of the dosing step 5200 based upon the real-
time monitoring data obtained by dose inspection step
5250, such as, for example, adjusting the piston stroke of
the pump 425 to account for dose droplets 2100 having too

large or too small of a volume.
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above. These calibration steps can be interposed

bet ween hol di ng trays 220, and control system 900 can
wadpessie3sdh spensi ng system 400, such as, for exaapius2005/020319

adjusting the i mage vol une cal cul ati on, based upon
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roplets 2100, "'was conpared to a Hi gh Performnce
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33 AneOMARLOL: A% ehow, i tFbe9o & & hrough e nd he

sanple results using irages 470 and the al gorithns
pesensed.on the i nages to determ ne the vol une,
provi ded an accurate determ nation of the vol une of
dose droplet 2100 as it is being dispensed. [00179]
fpg1gppat i vellterdesd vglspeatdsen isystermidf0 sopmtent id60zesan
optical prof, ilonetry for real-tine i.torin .%pd

Gl ;

PéddBEck SR PR ICBIdRet s (93 Zdd by Aose T 9 2

ifReRRRIdKOR cISAm 460hd @@onerms uthd ioptd dat dersef
ilometry are known to aqne skilled t he art, .such as,

f%%sﬂéﬁ%ﬁﬂne?yﬁtﬁﬁbéwﬂhﬁﬁ)éﬁﬂ%ﬁﬁLouﬁd}Q%a e of

QR GalomRialy laretunbirs wspew aldiiusefid oy dirgeruch as,
vol unes of [iquid dose 2000, such as, for exanple, :
FozateERmEn F0 4G 0IA RIS Mher & & RRHIHE i optical
HHENHE S is especially useful for larger volumes of
liquid dose 2000, such as, for example, greater than 10
microliters , where the dispensing system 400 is

dispensing a stream, as opposed to the dose droplet 2100.

[00180] For the optical profilometry technique, dose
inspection system 460 performs a first scan of the carrier
tablet 1000 prior to dispensing of the liquid dose 2000 in
order to obtain a first profile of the carrier tablet. A
second scan is then performed by the dose inspection
system 460 to obtain a second profile of the carrier
tablet 1000 with the liquid dose 2000 thereon. The
difference in the first and second profiles provides the
measurement of the volume of liquid dose 2000 that has
been dispensed onto the carrier tablet 1000. The present
invention further contemplates the use of optical

profilometry of the carrier tablet 1000 after the liquid
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di spensing a stream as opposed to the dose dropl et

2100. [00180] For the optical profilonetry technique,
wdasis/2ssspect i on system 460 perforns a first seamwuso0s020319

the carrier tablet 1000 prior to dispensing of the
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carrier tablet 1000. The present invention further
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[00182] Dose confirmation step 5350 is performed by the
dose confirmation system 500 and provides for real-time
monitoring of the position, type, distribution and amount
of the liquid dose 2000 that is on the carrier tablet 1000
through use of video images 525 and near-infrared chemical
imaging. A sample of results of the NIR chemical imaging

method are shown in FIGS. 7 and 7a.

[00183] A unique spectrum is collected for each pixel on
the focal plane array detector, which results in
individual carrier tablet data consisting of both
spatially resolved spectra and wavelength dependent
images. The output can be seen as a series of spatially
resolved spectra (one for each point on the image) or as a

series of wavelength resolved images, as shown
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[00182] Dose confirmation step 5350 is perforned by

the dose confirmation system 500 and provides for
woeals/essee noni toring of the position, type, PCT/US2005/020319
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luminescence image of a carrier tablet with only HPC
present and no image processing, in contrast to FIG. 7d
which shows a luminescence image of a carrier tablet with

an active agent and HPC present with image processing.

[00185] The present invention also contemplates the use
of the real-time monitoring to provide real-time feedback
and adjustment to the conveyor and dispensing systems 300
and 400, such as, for example, adjusting the speed for
better positioning of the dose droplet 2100 on the carrier
tablet 1000 or adjusting the pump 425 and/or nozzle 450 to
increase or decrease the volume of the dose droplet, which
increases or decreases the amount of active agent that is

ultimately dried on the carrier tablet.

53



determ ned by control system 900. FIG 7c shows a

| um nescence image of a carrier tablet with only HPC
wonresansseand no i mage processing, in contrast POTMEIER05/020319
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B LR CERITY syiem Lo S 5000 in

RAM 1A 2300 wames ﬁﬂ&ésﬂmmbaim 2000 ntarmmwtum af the
pad-printing device 610 or other dispensing devic

Foat B ahodr ieste s B0 G AorbiHatds vwith f&}e‘occe%%tmg
000 Tt e e Wi e g eraitinig:d Ri0c@S5e 5000

uses an over coat for the coating-
facilities and delivered to machine 10. Also, other

processes can be used to manufacture the coating, which

are different from the steps shown in process 8000.

[00188] The coating drying step 5500 and drying air
preparation step 5525 are performed by the coating dryer
630 and provide for drying of the coating 2300 that has
been applied over the liquid dose 2000. Similar to the
real-time monitoring, feedback and adjustment described
above with respect to the drying system 475 of the
dispensing system 400, the coating drying step 5500 can

provide real-time control of drying of the coating 2300.

[00189] The coating inspection step 5550 is performed
based on the images 730 obtained by cameras 720 of the

printing system 700. Alternatively, a separate image
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2300 but the coating can be manufactured at other
facilities and delivered to machine 10. Al so, other
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dispensing device.

[00191] The printing inspection step 5650 is also
performed based upon the images 730 obtained by the
cameras 720 of the printing system 700 and determines the
accurate positioning and clarity of the identification
marker. The printing inspection step 5650 uses real-time
monitoring of the identification marker applied over the
coating 2300 for acceptance or rejection of each
pharmaceutical product 3000. The present invention also
contemplates the use of real-time feedback and adjustment
of the printing system 700 and, in particular, the pad-
printing device 710 or other dispensing device, such as,
for example, adjustment to speed, positioning, quantity

and/or pressure.
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provide the identification marker on the coating 2300

through use of another pad-printing device or other
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ﬂﬁé%ﬁaﬁbaﬂiaalepkbaﬁcaceepbahhatodoeejeotem@eandhe
control system 900 accepts the | ect ed/ a
BRAPAEEEY P&ﬁFaBFSSUIFs§€08P8Pn§E§.%ﬁgﬁlg§%%$%%%
gﬁk%ﬁph%ﬁtSEﬁe 580Rciss alys@hperrkarmedmey mohd toring,
cception-rejection systenlgg% and_r.ejects the
éﬁ&ﬁ%&@éuﬁ aPdgusdaert36d0 apa&gégkngb‘neet t he
requi red tol erances based upon the data obtai ned
[00194] Referring to FIGS. 8 through 10, another
embodiment of a pharmaceutical manufacturing apparatus or
machine of the present invention is shown and generally
referred to by reference numeral 20. The machine 20 has
components that are similar to the components described
above with respect to the preferred embodiment of FIG. 1
and are similarly numbered, such as, conveyor system 300,
drug dispensing system 400 and control system 900.
Machine 20 is a scaled-down version of the preferred
embodiment but still provides real-time monitoring for the
process. Each of these systems 300, 400 and 900 is
operably connected to each other to efficiently and
ergonomically provide pharmaceutical product 3000 that has
each undergone real-time monitoring, and, preferably,

real-time feedback and adjustment.
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t hroughout the process by the real-tine nonitoring,
feedback and adjustnent of the machine 10. [00194]

weebwrieszeyg to FIGS. 8 through 10, anot her enbo#CmRIS2006/£20319
a pharmaceuti cal manufacturing apparatus or machi ne of

h resent in t [ d I

i e T E L A (R e I E
é@ﬂ?@?@ﬁt§lbhﬁhe@éetﬁénbbaklé@ theleompadnent begin their
descri bed above with res ct to r.ef er
dnBeaP AR TARIR BACRIARG 24r o EFﬁLIEPE?ngn%§F¥d21§u

28enEPRYENOLhEYEEBM3B00FdEHY Qbﬁpebaeng39ysheﬁhé06ray and
and control system 900, Machi ne 20 | a scal ed-

eeFspoRest 2Bhe prepehPediBAnbdr¥Ent LRUCOREIPRS) g8v983§

Eﬁéhgthgﬁhﬁﬁg'ﬁgrbﬁa EQ%sthﬁrBﬁgﬁeﬁé tﬁécﬂlgbehﬁﬁﬁg system
systéens 300, 400 and i s operably connected to each

éDRenheseepf déspANBYNaNBoSREnERPc alhy Chr 45i ggunted to
gQ%E??CQEb'Cahsgbﬁgégtd%QQOdEB?&eE%82@@©h oMNAQLHOBE the

me honitoring, and, preferably, real-tine
teedback tabdesdj 4§0Aent VEOGPISEMREGRILEG trkps 2o igpge of

8§rr?hhg é?%ﬁge?oggﬁgéedﬁg veyay 346, Wher @ hfi@®nction with

gin he|r descént t hrough
manbeneraaloﬁadathob@tagnedaﬁr@mofﬂ@W‘@@dﬂ.ﬂﬁ@d the real-

R R N R e s e

I'ng trays contlnue to nove
diepgneedhioneu2® .and pass through to the dispensing
system 400 where a di spensing nodul e 420, which is
mounted to gantry 410, dispenses dose droplets 2100 on

?lﬁﬁb6 pPf therears F@rsstl@@ ehsold@0 ovénddd 0gantrearAGHhe liquid
an |nH e o0

s A Tege, of Pach Sove duonloh bel 09I sheneet race
frem oW ellandd®1 1he 1er themute tsammeofoﬂ hehe
amount of active agent beln%

carrier tablet 1000, each the carrier tablets undergoes
real-time monitoring of the position and amount of the
liquid dose. Video camera 520 (shown in FIG. 3), which is
mounted on gantry 510, obtains an image 525 of each of the
carrier tablets 1000 and liquid doses 2000 thereon. The
images 525 are processed by control system 900 for the

location and quantity of the dose.

[00197] Under NIR or UV induced fluorescence, camera 520
captures the image 525 of the deposition spot left after
dosing and drying. Image analysis software uses gray
scale to tabulate the number of pixels and relative
intensity of the pixel to develop an image of the dried
spot left behind. High doses will give either a greater

_area of coverage or a higher intensity of gray scale.
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di spensed occurs. [00196] After passing through oven

480, where the liquid dose 2000 is dried into a film
wa203/1e856p he outer surface 1100 or substanti al PgTAIS209§/020319

the outer surface of the carrier tablet 1000, each of

he carrier.tablets go r =t nj LAg; af
BRESFoRh FBh° aho GUBARECBT ERe Tesei o done. Ty g S
gaveraihed. (shown in FIG 9), which is nounted on

gantry 510, obtains an inmge 525 of each of the
carrier tablets 1000 and |iquid doses 2000 thereon.

Eh?9$wﬁge$T§85ha£§iﬁ§ogeg§eg1byiQOﬁhéﬁlmanaaenygaambaed
he l'ocati on and quantlté of the dose. [00197] Under
fr@notheVdF haceanvEHBF esdlnceDatanBrE BS6 cEpMRrdsd for

ggghi?ﬁg§m§géu9§c5mepggﬁﬁéktB@UOSE@bakaﬁhgaﬁkaplé@SHﬂgage,
and drying. lImage analysis software uses gray scale to
tlabel rbeithennuabantastyppkeresandarel SEVBY ROEBASITLYDS -

.th L X eyvel i i
P B 15 Bt agace e o0 shsn
desagohtionefagecechacli gher Phareaseryioplgr ap either

scal e, Based gn LS. Lnf or [ : S

PP o S oF 55T 00705 "FRB RSl Ane tray D1 e

ebannﬁaeuaBByatedﬁfé@rbp@nstage@rpiet@@nm@y@ﬂnglépr
ta _has been_conpiled.far phar Ut -G Al HRr

3050 HEGAPALRD STONT St LAoLdaaiah A mpase, Foberty R

of dose, and drying conditions. This data is used by

control system 900 t i.d desi i
GIIORE. phafaceartc ad Stas i ror eoeaBe o ne
LBReREedu t [RE 1NBCRHIUTE A U$eS spppakaie Sranier $i28Erdt

different stages of the hi i i fi [
e Snddiop é@a%h@amrﬁ@rEFE%F@FQ%T&EEQ THTY W eoentea

by reference numeral 207’. Similar to the embodiment
described above with respect to FIGS. 8 through 10,
machine 20’ is a scaled down version of the preferred
embodiment of machine 10 shown in FIG. 1. Machine 20" has
many features similar to machines 10 and 20, and such
features are similarly numbered, such as, conveyor system
300, and drug dispensing system 400. Machine 20’
exemplifies the modularity of the present invention as it
includes the features of machine 20 and additionally has
gantry 510, which is readily available for connection with

dose confirmation system 500.

[00200] Referring now to FIGS. 8b through 8o, there is
shown a schematic illustration of an alternative exemplary
embodiment for a spectroscopic detection system or device,
which is generally represented by reference numeral 8020.

The spectroscopic detection system 20 generally comprises
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[00199] A second alternative enbodinent of the
pharmaceuti cal manufacturing apparatus of the present
wonvesnesen is showmn in FIG 8a and is gener al | pCT/US2005/020319

representeddby ref erence nuneral . Simlar to the
nt _descr,i. ab
G e §§p§§%5%®GEQ?§na§F :
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400. Machi ne 20' ex |es t.h I f t
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Th&he 8Bulrbeorghc8@ort e ilds nghewe acscheBivatrelength of
Il Tustration of an alternative exenpl ary enbodi nent

LéghE opedncasendi &addrédoronos iifemadt adevint & ¥ AP Ston

59 sgener@dld ¥ iaRr eserksd shy o efier enes tRuTRMAl1i828023a, an
T e spectrosco i c detection %ﬁtem 20 gener ally

eoRpiizeas 8028e é@tr analyadingt PR RSHOSS L6 L& Fdo8m
%%%%c%%@.% Eﬁ%tr%gﬂg%qlnSX%%@ﬂhﬁ%%ﬁoﬂ%ﬂyéﬂéﬂﬂB022, which

transm ssi on system 8022 is adapted to provide or
nrsan:@mmmm@t@@lnttq adieaingd vEe 1y 80 28y diige mo lrlgditdiqrot ine

se d
%lé éc%an:dﬁes’%tgr% | on rag{e)ia}?{ on e%dt ??57?% Ssr;cgﬁ%glr?glne

800G siAns dhlalrlaisittle@m@dtll% RIEGsediectenk fan stesdgirdlolactives
3 esmb%% e S Spr{p\égl eudas @ dét@&e@@nﬁ%ﬁ%@ d{iation

prov mavelength of light or incident
rf&cdmattllmw steanptlled sr) adidili.on Ruredfiestaibslst oty stz fadrion and

I q_llt rl%kI)le 1%%282 8‘6'2%ae,X08|OtZ%tB oar]ré 'Jb%t%q%@j Wwithin a

single optical line (e.g., fiber optic cable).

[00201] According to this alternative embodiment, the
light source 8026 is adapted to generate and provide at
least one incident radiation pulse. ‘More preferably, the
light source 8026 is adapted to generate and provide a
plurality of incident radiation pulses. As discussed in
detail below, the spectroscopic detection system 8020
further includes second control (or synchronizing) system
8029 preferably in communication with the first control
system 8024 (and, hence, the light source 8026, analyzer
8028 and memory system 8027) and transport system via line
8023d for (i) positioning a respective sample 8010
proximate the light probe 8022 and (ii) synchronizing the
movement of the samples 8010 on the transport system 8030

with at least the incident radiation generating system,
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anal yzer 8028 for analyzing the em ssion radiation

detected by the radiation transm ssion system 8022,
wohbesh23%9 conmruni cated to the anal yzer 8028 vi BCT/US2005/020319

?ollection line 23b, and storage or nenory system 8027
or _stori.n ssi.gn r Is

HBSP: BA7 THEFPUde TOF SUBACEIEnt “CarsarTson TR oo £
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mtrefnemblsyomn scy@rhwnﬁ(@a?tzl e@nwibeh viahd oSy %tYRﬁﬁ]ttﬁkﬂt are
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an menory system and trarsport,
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Nzing T Ve St es '8010 on
mi@mﬁpcpmomys(teer@ 8030 \m—tdrcatnd-das‘ilhehe Jlquhtdmobe

radi ti rat.in tem r
i ﬁ& r#’rlr adi z]t Ct%‘rd:\e)rglgcmerssdlr:{gan%tolq1 Z)rg)r\g@té/ectl%%%hoef 1ight
b@ﬂmzora:oﬁ@mlmtesorlﬁgrmﬂ tdre e 63168@100? (su;e tHiG
ﬁ% ||UStQ?E§S in FIG Iq}
é’gﬁl iP Y er A1V H su sysjt m of
lythaIsh%l fuahail ol dln syrst e8P hf approximately

AI ter nati vel
sErnatively, the second

has a wavelength in the range of approximately 225 - 600

ernative embodiment, the light

nm. In a further alternative embodiment, the light has a
wavelength in the range of approximately 300 - 450 nm.

The wavelength of the light is preferably active specific,
i.e., based on the spectral or reflectance characteristics

of the selected active agent.

[00203] Although the spectroscopic detection system 8020
illustrated in FIG. 8b shows one light probe 8022 and
associated excitation and collection lines 8023a, 8023b,
it is to be understood that a plurality of light probes
and associated lines can readily be employed within the
scope of this alternative embodiment. As discussed above,
the emission radiation emitted by a pharmaceutical sample
(or each of a plurality of pharmaceutical samples) is

detected by the radiation transmission system or light
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control system 8029 is a separate conponent. Radiation
transm ssion system 8022 can be various types that are

wenpisapsdot o ef fectuate the transm ssion of |i gar/usen05/020319
the pharnmaceutical sanple (s) 8010 and receipt of
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%%%Je@%g_tv% Qfardie | | dife icoriafrarablon at ivelapeaidd active
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(ﬂﬁ@r adiser st ided eamimes dAreddy QY & R t g0 fuch as

AN Gua NG SRECLILACARIE [PhRRIN. Syl e 5020
ustrate In FIG 8b shows one Ilght pr obe 8022 and

uorined eS| taatﬂaéftw/cé?at@ctﬂaéhﬂﬂi%slrsmaence and
ﬁl‘oeécﬁ}kﬁopllr '(:CIJ,B)éS Vtoq. be, u(rldfé"S‘%t 0Qf, itdiat; & Ry r?dfayc&f by

s ‘and associ ated i'nes can rea
emmfeneedanintgriaint.ne scope of this alternatlve
enbodi nent. As di scussed above, the em ssion radiation
emtted by a pharmaceutical sanple (or each of a

tgmau ljty ofe fRIATITRE @1dv oad ES]HIIpI&iS,) tlksalctetnesctsdrcbvby an
era |at|on a mSSI ystem or ht.pr obe 8022
Fnd e teas %‘&T‘?Jr}ﬁe Wrbsaﬁc?r\)te %‘f tp SRV

- Ry impead qcf:}} Mﬁﬂeﬁqcﬁiﬁrﬁﬁﬂm1cmﬂ3arttﬂratst1$msa§ole with
communi cated to the analyzer 80 Eﬂ)e en ssi 1 on
the spectroscopic detection sys lustrated
in FIG. 8d, the transport system 8030 includes a sample

table 8032, a position table 8040 and a base 8050.

[00205] Referring now to FIGS. 8e through 8g, the sample
table 8032 includes at least one, and more preferably a
plurality of, recessed sample receptacles (or holders)
8034 on the top surface with each receptacle 8034 being
adapted to receive a respective pharmaceutical sample
8010. Referring to FIGS. 8h and 8i, the sample table 8032
further includes at least two substantially parallel “T-
shaped” slots 8036 on the bottom surface that are adapted
to slideably receive the position table tracks 8042 (see

FIG. 8d).

61



radiation is then conpared to the stored em ssion
characteristics of selected actives to determ ne at

WwoOeest12s50e presence and identity of an active eomuszeed20319
in or on a respective sanple or the absence of an
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%C'llﬁ 6% hagdmla table, 803%.ma HOY) tionihabke 80401 and
&nd ase 8050. [00205] Referring now to FIGS.
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[00207] Referring now to FIGS. 8d and 8j, there is shown
the position table 8040 of the transport system 8030. As
illustrated in FIG. 8j, the position table 8040 includes
at least two “T-shaped” tracks 8042 that preferably extend
across the top surface of the position table 8040.
According to this alternative embodiment, the position
table tracks 8042 are configured and positioned for
slideable entry into and through the sample table slots
8036.

[00208] Referring now to FIG. 8k, the position table
8040 similarly includes two substantially parallel “T-
shaped” slots on the bottom surface that are adapted to
slideably receive the base tracks 8052 (see FIGS. 8d, 81
and 8m). The position table 8040 and base 8050 can be
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way of illustration, in one alternative enbodi nent,

the sanple table 8032 has a length of approximtely 16
wom@/esdd h of approxi mately 9 mm and i ncl udesPD@S2005/020319

receptacl es 8034. The sanple tabl e 8032 is preferably

co f terial,_
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surface) constructed of an inert material that is
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gb)l “l:a?\qn%riqug]l’lnte%e.‘tr ?ndv%nﬁsl?ﬁ:"wbﬂ he,Pasind 10 APl 8032 in

ransport system 8030. As illustrated in
FhG dBjredtiensosicriogied dhl &rao4E ihendes atl 1eastsample

; Tt%[‘ b ag'ﬁgégﬁkt EﬁbaBl’eﬁEﬁ'&a%yb%(ee%aé%o%@sz in

op §u fac osrtron table 8040. Accordi gl
msiﬂtlmralﬂaéwkeatslmsem mﬁecﬁu@qﬁnﬁqunwlely inear

trla%gngegﬁ 2f T Qi g re AN QBQ)S Iqpeg d of4 ctlons

eentr iMto and rouht e sanple ta
slevics: B0 35 a{r&@ﬁ%]ﬁ( I%efobr’xh ng -eow tsRiEG 1C8ﬂ<tht]‘EeP As

pasi.tion tahle arl

&E‘ém 51% |a£9rfcpl§r ﬁo} %y 'Psnnear%a "1%54 %gdslo%a e loltlt olr%1 the
s, la(lci;@rtﬂmts arom vadepitcath It & ysdticdeatdy e cmiplotdrd widdein
trac s 8052 FI.GS. .8d 1 and 8 Th sit
B & B 2 éwgﬁ’c?a@‘f&edgold@én % HSHETEE T 2 I{m%ment
\(ﬁr itous Hdagidpor ghisteat exd Sa,ncs,ud’rer&Se, samples 8010. 1In
a preferred alternative embodiment, a pair of motorized

shafts or screws 8060a, 8060b are provided.

[00210] As illustrated in FIG. 8d, the first shaft:8060a
is preferably in communication with the sample table 8032
and provides motive forces in the X' and X directions.

The second shaft 8060d is preferably in communication with
the position table 8040 and provides motive forces in the
Y' and Y directions. As will further be appreciated by
one having ordinary skill in the art, various alternative
transport systems can be employed within the scope of the
invention. Such systems include a conventional conveyor,
which would provide a single sample path. As indicated
above, the spectroscopic detection system 8020 is further
adapted to be in synchrony with the transport system 8030
of the invention. In a preferred alternative embodiment,

the detection system 8020 includes second control system
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al um num and ABS. Preferably, the position table 8040

and base 8050 are constructed out of alum num [00209]
weeberizsseg now to FIGS. 8d and 8n, according tecris2005/020319
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skil | in the art, various alternative transport

spsteeris cnamnive aerdlysyied W et eried Lo Geea iiphed at a

i nvention. .Such syst i.nclyde ti
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sudred ipratfet adiove aprhe ssipedterlos dosiacrdet/&sd on Bystrerhe
%%% J ;nggygiem of the invention provides high speed,
accurate, in-situ analysis of pharmaceutical formulations,
and, in particular, drug candidate samples that is

unparalleled in the art.

[00211] Referring now to FIG. 8o, the spectroscopic
system 8020 preferably includes a display system to
visually display the sample I.D., system and test
parameters and, most importantly, the results achieved by
virtue of the spectroscopic system and method described
above, e.g., the presence, identity and concentration of
the active present in a sample. As illustrated in FIG.
80, in one alternative embodiment, the display system
comprises at least one monitor 8065 that is in
communication with the second control system 8029 and,
hence, first control system 8024 via line 8023c. 1In a

further alternative embodiment, the display system
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adapted to be in synchrony with the transport system

8030 of the invention. In a preferred alternative
wenhsdsent , the detection system 8020 i ncl udeBCsaS2006/020319

control systenB029 that is in comrunication with the

first control, system 80 rg;%@{t
'Ilﬁlecslsuece ond tc ol n a?/So oeryestcéoz}mnpgj(j)c%dLI i esl gon]i?daﬁéol6 gggtg%aetd
timctudegasin persarina tdie rfaliow P TunctAonstl) ihe

control, the positioning of a s . -Samn QlQ by,
AP A5Gt ?D ysfﬁeeﬁ%’%‘%é@ o(ﬁc?l)%@é!c}gi%lolil ?Ar %%ct %
&ﬁﬁ@ixﬁ:eﬁog}/gﬂmimm ddre fHimtite priobea B2 q iared ,programmed
illum natjon position and (i, ynchr.oni ze e

R G 5 I S B B S e B T e andl/ox
tsfegﬂﬁﬂpfdorﬁi’r&ile@ﬁtﬁn vg a4y atgdxpst Irheyetinca demtther

radi ati on generating system (i.e., light source 8026)

L ST (TR S or e AL HEVT T RGO 7
angh Aethed inhhidfo e G638 thd adi atd st foroum eanbusans gstem
8010 as it traverses a respective sanple path (i.e.,
$#70.5P2) . The noted synchronized sanple transport,
illum nation, detection and analysis is preferably .

acconplished at a mnimumrate (or speed) in the range
c[00211|~2$/ sanpites nssdodrofar prrefsitabl det pprosd her ¥ ghe

sa e/ sec. . Thus ;
ifvent | on opfr o‘_’{/}l1 ecsg]ﬂl?%h@ %ﬁé&gdi?r(‘g% ur a@@%%ﬁgﬁb sample in
anatysisnad  wihigr neoe | 1 tetnd oh el e etisnerihdo £ i pne

o S BRI AR e

8sh a trfec epteiot & 10 e e s ysdein @020 risd enabdytierl usiieple
R T

r &sed denacti evedi dy it $elechafindea speet Tasgopi Tn siise epange
and method desSfi b8y — 800 nm, illuminating the
pharmaceutical sample with the radiation pulse when the
sample is moved proximate the probe 8022 (i.e.,
illumination position), detecting the emission radiation
emitted from the pharmaceutical sample, and comparing the
detected emission radiation with stored emission

characteristics of selected actives to determine at least

the presence or absence of an active.

[00213] In a further alternative embodiment, the method
for in-situ determination of the presence of an active
agent in pharmaceutical samples comprises providing a
plurality of pharmaceutical samples, moving the
pharmaceutical samples along at least one sample path,
generating a plurality of incident radiation pulses, each
of the radiation pulses having a wavelength in the range

of 200 - 800 nm, illuminating each of the pharmaceutical
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above, e.g., the presence, identity and concentration

of the active present in a sanple. A s illustrated in
wOehw®s18869i N one alternative enbodi ment, the dPepiuag005/020319

system conprises at | east one nonitor 8065 that is in

co nication wt h .Q] : 0
FeRBa st e mirERo el dhiape A PR o e
fleaishen akiperativee oarbodi et indlieleditsplagiiation pulses,

system.ncl udes at, | east one _conputer. PC.,8Q%
i eehictuibe i iasaon 2600 o erisoss KR AT pe the
?ﬁﬁ&%&b@hﬁdc@l @ﬁ@pnggLn@n@rwdmparrﬂgIﬂhdlemﬂasﬂnn,

e comnputer syste 7 0 can th b dapt.ed
SPGB oS SO EIGTIPER, SopdrR SRR ok ngeLes
‘;»ﬂi?%tr tsﬁ;%q_i/e@:r te&ﬁ%@{i@nc %t%@g:_i%ﬁ t(ﬂmr%@lgariw&:s lat yate-

ier alternative enbodi t, .t i spl
CRcirTes st ABATER® EHATT HS05E i RN GRer afigonce of
%@1@3 Ween vey st e 807 QadiA2kall Ehe dreitad d emdottisidrit, the

eterm nation of the presence of an active agent in a
gj@atﬁéa@@mo@anr@éme@ ithea SR Sfc S XN PHig1ng at least

HeE IRl & %IH%QJ Mo QYnalri@ dMaRd 10ns dripise £ GNRTH Sase
provfgi%g at easfﬁgﬁe %iapnaceutical sa#gﬁé, novi ng
tstrerplodr gmeeEtdalg $aepliacdidny dadisdsiorh RSl e
path, generating at |east one incident radiation pulse
having a wavel ength in the range of approxi mately 200
{06@0a] nm  iRdfieimiatg g tHEPphardmecelitidala shimsite asladriment

8 GRS, PSS TS ST il prox
Geia6tdJu tie lemssivrt raditt isoft eambdiody feomeadeed by
gqt%aé&arguﬁogg%qsa Qli()feri'hagﬂbﬁ?gc rg::#egsii%an%eledcetﬁ%(?dpreferably
has a recess or reservoir 1150 disposed centrally along
outer surface 1100. Reservoir 1150 provides a basin for
the dose droplet 2100 to land after being dispensed to
avoid spillage. The reservoir 1150 has a volume that is
sufficient to hold the liquid dose 2000. Depending on the
viscosity of the liquid dose 2000, the volume of the
reservoir 1150 may be less than the volume of the liquid
dose (where the viscosity allows the liquid dose to curve

above the open end of the reservoir) or may be equal or

slightly more than the dose volume.

[00215] The reservoir 1150 is preferably smoothly
concave to minimize or avoid splashing. However, the
present invention contemplates the use of other shapes,
sizes and positions for reservoir 1150 to facilitate the
dose droplet being added to the carrier tablet 1000. The
present invention also contemplates the outer surface 1100

not having any reservoir where the liquid dose 2000 has a
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characteristics of selected actives to determ ne at
| east the presence or absence of an active. [00213] In

wa 200fressep al t ernati ve enbodi nent, the nethod POT/US2005/020319
in-situ determ nation of the presence of an active

ent _i.n _phar maceuti cal I ri [(a\VAR
O
phaventeuthealkdosamilres: alladgnat dfdastt ¢ihe samliermpaaplet
gg@ﬁrating a plurality of incident radiation pul ses,

‘of the radiation pulses having a wavel ength in
the range of 200 - 800 nm illum nating each of the
phar maceut i cal sanpl es when noved to an illum nation

P16l on wilhe genrdsdt tabledsediiQfe Pord sFetlve Nave

IFRCkIeRtL fadiialyl o e S8% HRREHUtRG e RIBsSSIIOD and the
radiation emtted fromeach of the pharnmaceutica

oawpiséag andecompatiacy thed leni Fiidn avadicht iV *did fted
g&%@i%@c hrf e phayReeudical cYamdes Mtk Stenadt: 1000
mssion radiration characteristics of pre determn ned
datriivgs the deterimions teee -pr §serde ort adsdric d Y0 tqper also
tive. | di i I y £mgd -
e e T B e it 2200
lisasta infe istesh cof ovemgutfe qsharlide et istélS@a%ﬂaésly along
wi th the e f ner.gt i he- | '%gﬂp iaf
&ﬂtse(% .S%r?@é%4ﬁlﬁg)fe'er rHl%tr\f}ge%% cfr 'Fleféé.n Cd1 anl(i{ il%@zi df)irarosstes
elodd iamentcaofr itehe tedrleitey 1081 ett IGO0 Maghdb e henecessary,
resultin har maceutical .prod 00 .t '
?5%5%§%é%4%/3%&5ﬁ1ﬁ%xﬁifp%%é%'s oﬁ%&afﬁgﬁ%gfgiéﬁﬁﬁéﬁﬂ et
1000 preferably has a recess or reservoir 1150
y_al ong outer, surfa 100. Reservair

di sposed central | C

TG Thr ovi s PHSESHT b SRS ST G of A 00 1 6
lARd R efo dreig¥bwiceRensed tiapnawpidbsPidd ageerdhgurface
Gﬁiﬁ{%g!gﬁ%ﬁia&?ﬁ%fﬁQMQfgg%ttﬁg 5&%er surface. This
prevents the active agent from damaging the structure of
the carrier tablet 1000. This also facilitates various
methods of real-time monitoring, such as, for example, NIR
chemical imaging that has the ability to analyze through
some depth but not through the entire carrier tablet.
However, the present invention contemplates dispensing the
liquid dose 2000 into the matrix of the carrier tablet
1000, where the tablet absorbs the dose but is not de-
stabilized, such as an orally disintegrating tablet that
is frequently uncoated and has a lesser hardness than that
of a conventionally compressed tablet. For active adents
that will not damage the structure of the carrier tablet
1000, such as, for example, dissolving of portions of the
tablet, this type of dispensing is sufficient. The
present invention further contemplates a combination of

absorption of the active agent into the matrix of the
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sufficient to hold the liquid dose 2000. Depending on

the viscosity of the |liquid dose 2000, the vol une of
woheosriessep voi r 1150 may be | ess than the vol uneCofustive/020319

liquid dose (where the viscosity allows the liquid

dose.to curve.a t he .qpe dcof . 1 r.esenyoi K
o e e R S5 100 an Ty oo rd P Ln The Cudee ual e e
p00215kuTtlfeceesdr vhier chiF@eirs tpbdfdrabl y snoot hly
concave to mnimze or avoid splashing. However, the

present invention contenplates the use of other

fd&ﬁ&sﬁ, si 2eFand nRO%id iFanS .f A3 Besenvgi la EEabrid
acilitate the dose droplet bein %pded to the carrier
eablgimepd0 o fTiRe cpradedt taRv &t i9%|9 21586 &g‘r‘ﬁ &SI
Fﬁ%xﬁ%@ﬁg{ig@a%o&w ot ohawi e ra e IR @tdids M 8

e [qui ose 2000 has ahigh viscosity or there is
gecbrges 1o agee shsiven t FRe FPevdRts T dosd UG gneterably

$lisding of i 0f, 1t he earsiier dial efi HRAR [(Q0ALE] TFhel
cgﬁrﬁerétggﬁefg 1000 pré?erably ﬁéve reservoirs %2500ng
foorteed siur feoteh Wler Redeaveir] 03 hPravd dspssitgpin for

% Le1 2 ARG ]é'e%:o%lo-@"ii% aveids, fav ne ity R ddeo
oper “orientation of the carrier tablet "1000 durin
talmﬂcbasqhiggas;eageﬁowrtrﬁcerahla/bl &t serpaul creﬁﬁed?%ilbe(gmt
pre-cqated to prev ahsY Pt it t IR 0
PONR nCRET OiF eéﬁ?%eor sur fog%{eao rlkle% IE)‘;rbglsru bggt%a({{t iwg}l%%p
alreng deust er suriaderd 106 ddewever | td dranckrafdiar 1Rt

dases 2000 .and caryier. t-ab] et 0, j s :
SHEEESAT F.° R R r?gldggcgoopp]{%lzj gy tnﬁseare uniforn
Gpdaafardcahl et . [00217] The preferred embodi nent of

phar maceuti cal product 3000 provides the liquid dose

on outer surface 1100 or substantially along the outer
g063@f€- ThitS should be understood that alternative sizes

and shapes for carrier tablets 1000 and 9000 can also be
used. For example, but not limited to, machines 10, 20
and 20’ could dispense liquid dose 2000 into gelatin,
Hydroxy Propyl Methyl Cellulose (HPMC) or injection molded
polymer capsule shells, where the shell is used to hold

the dose.

[00220] Tt should further be understood that some of the
components and/or systems described with respect to
machines 10, 20 and 20’ may not need to be utilized for
certain pharmaceutical producﬁ. For example, but not
limited to, pharmaceutical product that are vitamins or
cosmetics may not require the same rigorous quality
control for all of the criteria as compared to more
powerful active agents. In such instances, control system

900 will not apply any unnecessary real-time monitoring -
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prevents the active agent from damagi ng the structure

of the carrier tablet 1000. This also facilitates
woanisaassemet hods of real -tinme nonitoring, suchrasustms/020319

exanple, NIR chemi cal imging that has the ability to

anal yze.throu ] h h [

SAP RO o RAaR TR ERLY BEhcaBE LUSRUAN sblowsnal e

egﬁtﬁﬂph?teﬁ tdhspendkengsybeemsqbrdedospor00bei AEskt RE use
trix of the carrier, tablet-10 r e.tab

el sS?BEaﬁﬂesaﬁgngUtWP§c owl&é ggg%l ?zgg%qgﬁ%% gggan

eral byedtsi Breghat prgctabl, esuthatsi s fbreguenmplly, where

uncoat ed and has a.l esser . har s _than.t f :
G0 Bt PonaNPy CabbFGe CaA L RDIOPD AR détiie G985 2000 1s
hhat muh | brnabtdasege rblie sheuothee akttilrétdasricen be
tabl et 1000, such as, for exanple, dissolving of
ﬁéﬁﬁFéﬁsSBPdtHE'tablet, this type of dispensing is
sufficient. The present invention further contenplates
a conbi nation of absorption of the active agent into
{0022bhkt ri x Tok Phresanti énveabien TOOGemRHiAtEesafsghines 10,
rmng-a,fi Lm.o h I fo t fiel
Pl 2P0 P REFr S o e ST i 1ay o Aesond
ehbadiinpnbedhgamnoairlicer. t dblist wddG0 add@w Haahdaas il

phar mageuti cal__pr ct | [
R A e e
paefdcablby phs ramacecessadr preseoroid0 P15y diesosiew

P IR RIS T o S DAl cine
altvanhgheisnghdiasperfoad exampie,d aspiildiage pasddindg draliding
g RN S
@atand afst ereibej nppdiisgensed to avoid spillage and to
provi de a nore uniform

[00222] The present invention contemplates the
interchangeability of different components to perform the
various activities of machines 10, 20 and 20’, such as,
for example, probe 530 that performs NIR chemical imaging
being interchangeable with other probes that perform other
types of analysis, such as, for example, spectroscopy and
chemical imaging, such as, for example, utilizing Raman,
UV reflectance, fluorescence, and/or terahertz. Machines
10, 20 and 20’ can utilize the type of analysis, and hence
the components that perform that analysis, which are most
efficient and accurate for a particular pharmaceutical
product 3000. The present invention also contemplates
control system 900 indicating which types of analysis and
their corresponding components are to be used for a

particular pharmaceutical product 3000.
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appearance. [00219] It shoul d be understood that

al ternative sizes and shapes for carrier tablets 1000
wanwsaesescan al so be used. For exanple, but neCT/US2005/020319

limted to, machines 10, 20 and 20' coul d di spense

liquid dose 2000 int el atin, P I t_hyl
&%éiﬂ ose (HBMBFSSE nI%n J%Qé’ teinlyﬁ oﬁok%glrg%%& ;9?%%% Nt %EL < yeeS
lde®ss WoRe ithka usheld a padskeding aled tdee thage.the end
00220] It should further be understood that  sone of
{176 V&6 @n P OG0B 09Ps ot des Aasa fR% BT &Edd

teQaRehINES whRre2@eand tARe HRV Rl REEGHaO bR diltildaZed

for certain pharmaceutical product. For exanp|e, but
perducH BOP0t 6.5 prrardacsut | dAe Fresded atr}ﬁﬂaﬁméjiﬂglarlty of
VAR A, COPTRIIL D 0TRY A1 1S & HN&RAMon of a
rigorous quality control for all of the criteria as
comragétat ¢ tewr & pawadads 29%90se agents. In such

i nstances, control system 900 will not apply any
unnecessary real -tinme nonitoringactivities.

Aobd2u| onal Machienrtsr dl0,s 2Nt emdd @D 'wWidllscs yoreivicls Zdss taieility

ot her systens based upon th ck aof use of tain

&ps tc&?g%{g e\Mﬂr@rﬁﬁ\ﬂ%ﬂor}f %rQ[ e rdelr#g% rr%ngce L}haemé eﬁlgcrle%cly Rggoduct
tatm)opri@p@s%rasmh;rasgf fdre exiamplihatwhier ecaked My ofakeen
carrier taplet 1000 and |iquyid dose 2000.i.s m nijal or

ot irleduidcads R o tre @ é:é)?\q\ﬂrgcﬁoé%aré’aﬁnaocéljd}ee'at Irli'/f?es ped
W.e 4002 Hf The plesaned NWeNtiomambaEniat es change of

AR et BT it RO L WA oif 00

mRChiines ¥h1 2 nd120in ity GF rheoWigdns ihe module 420,
necessary activities for a parti CC{J| ar_ pharmaceutic

el CBOGF @quﬁﬁﬁﬂqﬁfassemble Dispensing moéﬂles 420

are relatively low-cost which allows for their replacement

rather than a time-consuming repair.

[00225] Machines 10, 20 and 20" and process 5000 improve
efficiency in manufacturing the pharmaceutical product
3000 based upon the manufacturing steps as well as the
quality control steps. The continuity of process 5000
quickly and efficiently provides the product 3000 that is
directly ready for packaging, without the need for any
quality control testing, e.g., wet chemistry, being
performed on them. Also, machines 10, 20 and 20’ provide
the process 5000 that can be run continuously without the
need for stopping as in contemporary devices and

techniques.

[00226] The real-time monitoring, feedback and

adjustment of the present invention avoids unnecessary
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sel ect ed unnecessary conponents, and will provide tine
savi ng, such as, for exanple, avoiding passing hol ding

wonrenss12280 t hrough the coating dryer oven 630 ROEBMUS2006/020319
coating is being applied. [00222] The present

inventiqn contenplates the int ; ilJ
A b RS 1 B DR Tt e by Jefrsd haklets)
afindraedvniese sl GquP0l an @ rql scrcdedison fidre eadipt edual
probe 530 th er.for Nl R.chem cal. i [ '
it a%ﬁ[ ee%ﬁ}} hogm‘? AR Hat© per{%?ir)nee% %Begoo'
tmfj@qahﬁsar’ﬁallw@tmm@scoémremmm Isperis@stopynly
and chem c i ing, such as, f xampl e, - utilizin
RURFAT O 1 | CL oS L e entad Hie orE 1l dnbr et rol
Mshtidiesodd), 20-rend 2in c@insedidizg dhe éFpehofproduct in a
analys!s, and hence, t he coq?onents t ha (@g&%crn1tha

a

ARSI atultah s s @R drahte A Sreve rentets,
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i nvention also contenpl ates control system 900
i ndi cating which types of analysis and their

pondi S. ar . . A
JOEANC T B CEIP AR SIS i PO SBEAG R ot TP
presbntt igowent | bow fdrsdes woanmrengd et £62 b3 ocess. 50D9ss than
incl udi ackagi st h S 1S, a
TS SR ATEATC, Lo bR e L5
vl es Tealg to frepret tos caroduphar oficee | zet 1 pe odlgent 3009 is
is utilized. The design and nodul arit f machines 10

A PO G SEIT 1Y AHRRT EheA i | BIVOY OTReRayi ngd s L K

st ep proce 000., [00224] Machi nes, 10 Aan 0
aﬁ%ol(i)(f%\}i‘%l'e t éé%‘f?}?’t )}“?%hjclh%sn;gb'pr%%u% ?g‘%ot o‘—gljl%fg process
Hfderem BS GbH & 6 c P OTNET s 3P06n | i ghé £ aghdamt of of
the tine that it takes to nake a

dosages, e.g., greater than 5 mg, as well as
pharmaceutical-like products, such as, for example,

vitamins.

[00228] The dispensing performed by process 5000 results
in a dosage of active agent for the product with a content
uniformity: for the batch that is preferably less than 5%
relative standard deviation (RSD), more preferably less
than 3% RSD, and most preferably less than 2% RSD. The
accuracy in dispensing of the active agent by process 5000
is over any range of dosage. The advantage of process
5000, and the resulting accuracy of the dispensing, is
especially evident at lower dosages compared to

contemporary manufacturing processes.

[00229] The present invention contemplates the use of

coatings and/or additives in combination with the liquid
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simlar adjustnent to a contenporary machi ne. The

cl eaning of the machines 10, 20 and 20' for a change
wofhogriesieet i on to a different pharnaceutical pPOTWS2005/020319

3000 requires only the cleaning of the dispensing

dul 0,. which can_be ickl j Led.
%g§ﬁe2§$§g ﬁ%d&%@éPEfQOEFg%Fgﬁ%ﬁﬁ%ﬁ%ﬁﬁgaﬁﬁgéfﬁﬁ%<ﬁf
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b'l%trfl@'l@&@’ﬁfbﬁuwdt&vepra@@dﬁts 30Q0 diagethagpbrorttee carrier
manuf acturi ng steps as well as the.quality .contro

Seenst HO ComiTURY P procbd Sito oAy Sid o
%fpfplg@i?l@t |s)idé{<50\dfd%£%1ﬂr_f1%ﬁp&@dilﬁit 3000 t hate i1 1diasectdfy the
rea or packagi ng, wi thout the need for_ an ual it
dérifraenteSGtige @Rt RSy O W h e Tor et
oRihem AlSe JmeNY nee Y 2RAANERBu Wgdedt e
process 5000 that can be run continuously w thout the
weed ingis Sslsith @ s Gi¥Sont enporary devi ces and

techni ques . [00226] The real-tinme nonitoring,

feedback and adjustnent of the present invention
400230 unndthes sareaeariufiactanting stapgenmlages the use of

di_ spensing on rejected tahl.ets). ' i : |

éﬁlr?ﬁTv&du@gsgé’s&nér%sneorl ﬁ&?‘@?lglﬁzﬁ)log{%p% ?Sl\&les 0 sqel&a}:ﬁﬁayo%hlnes

tig m‘@araa??em'i cial dcafilietas 30001 thheo tPrass el viignenttion

is cost effective bec it_.onl [ I t.

RIS €5t &&J&QO%?OO%U ?Cgleentﬁt}%pe% yssé:clglnkide?%llng);)srtoecrﬁ S8

gm;oh.r aﬁhﬁf d:haip I s dartdimyg: dldmidfed heo prdicapsng ing module
atch that has a signjficant nu r def ective .

449 e(_tjgl,c e Mé%e@%t% %TO pa‘rerbcgu(%: Spensing head

sy i dOR2Hsgr@aciess H000n s garddc Wardgerably

efficient at the _, o .
connected to a blister filling machine (not shown).

[00231] The combination of dispensing module 420 and
dose inspection system 460 with the blister filling
machine would allow for tablets that are held in the
thermoformed pockets of the blister package to receive the
liquid dose 2000 from the dispensing module. Similar to
the real-time monitoring, feedback and control described
above with respect to machines 10, 20 and 20’, the
positioning of dispensing module 420 with respect to the
blister package, and, in particular, each of the tablets,

would be adjusted to provide for accurate dispensing.

[00232] The combination of dispensing module 420, dose
inspection system 460 and the blister filling machine

would further provide for quality control assessment of
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production of | ow dosage pharnmaceuticals, e.g., less

than 5 mg of active agent. Process 5000 provides for
woheosdepresi ti ng of precise anounts of the acti PeTAgeNs5/020319

and is thus particularly useful at the | ower dosages,
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uce pharmaceuticals wth
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for th .pr.ody with .a content unifaormt for t
WG, el A GRE % e ST g ate of

Scta@l%&rsq devisaticn d RSR)11 b®re dqunefaraldlyl | esisadiean
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REOGRSy | A ldieTpetdivied Yof dWe risaple
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process 5000, and the resulting accuracy of the

@lre@ﬁéwsq ﬁ@ lied ddipdcivas kAT | TSRS s dds

Qgg%; 0 e@tgporary nanufacturing processes .
[ 00229] The present invention contenplates the use of

coatings and/or addi tives in conbination wth the
r[g&egsgdofgllécgggj ot r]%%ep tﬁrr%irgu |dcg)5né rodll};cytn%arfg]oﬁogf

tdhel iGasty & Kirdtlesitr rtaie (aﬁdi‘; tﬂraetcktheA @g:immﬂaetﬁaalboﬁﬂene
U BB o Y SRS AR A8 S SRS o
wh@rpmnﬂﬁilmg: §i e adf h:ealrrrg emanta‘ixlceiuﬂgm)oa,ndm based
LSSy WSl o S SANE 2O A0 M cga o, tne
tdzrHd Hehriaugle s df2@’henay only utlllze the hlgh speed
imaging for detection of whether the dose droplet 2100 has
accurately been dispensed upon carrier substrate 1000.
Preferably the volume calculation of dose inspection
system 460 is also utilized to calculate the amount of
liquid dose 2000 in the dose droplet 2100. However, the
use of contemporary quality control techniques is also
contemplated, such as batch sampling. Also, the present
invention contemplates the use of contemporary quality
control techniques, such as, for example, batch sampling,
in parallel with the real-time monitoring and/or feedback

described herein for machines 10, 20 and 20’.

[00234] It should be further understood by one of
ordinary skill in the art that the various devices,
techniques and/or systems described herein for machines
10, 20 and 20’ can be utilized by themselves or in

combination with one or more of the other systems of
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coatings and/or additives. [00230] The present

i nvention contenpl ates the use of individual systens
wonoesankisnat i ons of systens of machines 10, 20ramas205/020319

in conbination with other devices, to provide one or

nor e ,of t steps _descri bed .i 5000, : . F
ERARIPES BNl ABL SFimtDed 2o L o RBEaC g Hodir e 420
dontletighong iyu e vd2es floawmeeluf A3Mrdmd dihspmrsiovy: ivedd and

435) and daose.inspection system 460 can -he I -
EORTEBEes TG TR G oA ng T M oy itogky® Limtted
5&,()2%1]]@ Bﬁ@w 'elaatihr@@d:}g%g @irﬁ:penﬁljum meduld A2t dose
Jose inspection system with the blister fillin
FECRHSTE WRGuISY S&I@%\ﬁléﬁopatyaﬁeet%%lr?ﬂedarbé' ﬁelcd)ritnenﬁ%erary
U&%@Iﬁp%%@%@%@ﬁzi@fuet e blgustiar askage It off edai ve

the |iquid dose 2000 fromthe di sperbsi ng nodul e.

Siefulda ndo PhreMREALH G Rt mP %% -eedback and

control described above with respect to nachi nes 10,

20 and 20" , the positioning of dispensing nodule 420
00235t espedihet vitdee Bimastiery pask atpeluendzalignlation of dose
particul.ar, ea of | ets, - ' ed. to

pr 6\ e(‘fgc & S ngcu%rm at4e6tog :%)srt D¢ gf%lleens; .Vé[l%#ztgi]%e T]ﬁ% s
eiitatiinen sofd diesising argthdle #20,t o geha megsessttiorp 1

system. 4 d e blister fillin ' '
fFﬁ:rqcﬁJé:rt g’%o‘@q-d eLIpHTS (ch dal toyij c%dnaltlrrhgﬁ y[ngs}iegskgorrleW(riltuA g}%tach
ﬁ@mmt tchIteie dafridrelarr noreandfa tien teblBts aftive

i ster, age wer oun not t equi
ta(ﬂeé‘rtar}éggﬁlet %EW‘H?E 0l %e(}@’i S Se%%aoci%e{%%rﬁdee gfeorms of
rgicatied. Basgithgipor dheaace unady dépaidgrensi ng nodul e
420, which will provide a very low rejection rate of
tablets, this would still be a comercially viable

ROGERFS- AlRS NAld M8l . 1 rAfh BN &lordthaip Mase 4 jlestadd &of

other techniques for real-time monitoring and/or feedback

control for machines 10, 20 and 20’ including both contact
and non-contact methods. Alternative non-contact
monitoring techniques include measurement of change in the
capacitance before and after dispensing, measurement of
electrical field produced by liquid dose 2000 due to
magnetics, and micro-electro-mechanical-systems, such as,
for example, utilizing piezo-resistive pressure sensors.
An alternative contact monitoring technique includes
measurement of the conductance of liquid dose 2000. The
present invention contemplates these alternative contact
and non-contact techniques being used instead of either or
both of the dose inspection system 460 and the dose
confirmation system 600, as well as in combination with
either or both of the systems, where such alternative
techniques are able to appropriately monitor the

pharmaceutical product being processed, as desired.
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woul d be renoved fromthe blister package and repl aced

by anot her tablet that was taken froma reservoir of
weacospkatehe t abl ets. [00233] It shoul d be furt ReT/US2005/020319

understood by one of ordinary skill in the art that

the degree of real-time nonitoring and/ or feedback can

be varied dependi ng upon the particul ar product being

I[mrzgﬁ]act ured andiod hasedbuperteidhehafracther $erfar “first”,

exa but not limted to, the maghine 10, ,20 adjth
@ecﬁﬁﬁ-onl?h&ﬁﬁlvzefpﬁétﬁig §%§@H'|waEQME3(ﬂ'an ©
defect ior @fscehelherint ke @R%e fif eRllbuwl @l dxdmts. These
accurately been di spensed upon carrier substrate 1000.

Podiidigiisy don@ofoliawe Yo @l SHEdtifdn SEIRSIE iddgp&&i i on

P ee gﬁ%a'ls ABe W lredhda raale Wik e wmyy  of
I qui ose 2000 in the dose droplet 2100. However,

sheaidd cofl lgomttawser-ary qual ity control techniques is

al so contenpl ated, such as batch sanpling. Al so, the

present invention contenplates the use of contenporary
Qe0o238} y comtridle ttexeh@jx@lml,t Siunote rerst,orf omae&émemre described

batch s araIIeI wth the rea
Hey gt 510 B B Hort Wl 5P sl dBiments, 1t
RAghi mes ulﬁier&oajw R0'thode0@234]1dd ishaed abs: falrather

under st ood by one of _ordinary il |n th art that
PREWPHS STSTHAR Q&Y &‘mﬂa L?é‘sd( ystedsY

ens
degdinest fpreim é‘l@rmdm@mmﬁelﬁ. szG;mm:t 2 peacani e from

utilized by thenselves ar in nblnatl one or
e SRS {6 ERFSE TG abe. 100 A S Y

indd G NI N it b eC HRITRY Qidégﬂf\él (;féﬁrh‘lo:fular situation
manuf act uri ng phar maceut i cal andﬂﬁ} utlcal-lléh :
Yo dhActS T edy ]@x Eeasiiingt 9 qgpre withou

RiciSPeRf ArBR0ItHE %@@'ﬂﬂ@:&%ﬁml?ﬂéﬁfdﬁe,d%@ is
intended that the present invention not be limited to the
particular embodiment (s) disclosed as the best mode
contemplated, but that the invention will include all
embodiments falling within the scope of the appended

claims.
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i nspection system 460 nmay be foll owed by a

contenporary batch sanpling technique for quality
woanmisriedséof t he resul ting pharnmaceuti cal produeCT@82®5/020319

[ 00235] The video i magi ng and vol une cal cul ati on of

dose inspection system 460 provides versatile

real -tinme nonitoring and feedback control for the

i TECe I ATRMEDprigiuct 3000. This type of quality

control is not dependent on the particular formulation

of the active agent in the |liquid dose 2000, as

opposed, t 0 AOMYnfB1Of £ ahend edd cimag grmdd et hearke

such_dependency. 0236] The present .inventio

ek T e S e i T G RCEIE T EY
NEOHY T ek aunsl/ eomd eghideek control for nmachines 10, 20
and 20" including both contact and non-conta

met hods . AIGRDNHART VEHOTE It ot SRITFIDT i f‘%e%%‘?%u%%to

I edpider neas W aneidr ofusdangesd N wiereapasd i @ndespensing
before and after dispensing, neasurenent of electrica

mdul rHRRYEFE DY ThyRP I 12500 RERSI W $ragnet i cs,

and m cro-el ectro-nechani cal -systens, such as, for
exanpl e, utilizing piezo-resisStive pressure sensors.
An al t®r natThe aRpREZRtusoE tOFHY T edMRERE | $Rtddes

AeasHhemByt mehut bengandugbaneevefl dikguhdesiese 3060.
The present invention contenplates these alternative
contact and non-contact techni ques bei ng used instead

of either ofndoifpHfatiie sOseldnNspEct f@Rtisystetmdblsing a
and the dose confirnmatigon system 600, as well [

_ as. in
BehBindt PeRPaIt hhatt Retdsr eBERhOET thReCey St &R SURREFETES.

aHebcaht gLnat HYgptashAhOKBauaEEMBbES (19tapPRESpELAt €by said
noni tor the pharmaceutical product being processed, as

Hesflied. P6URSY} It should al so be noted that the terms
“first",

4, The apparatus of claim 3, further comprising a
conveyor that moves said holding member along the

apparatus.

5. The apparatus of claim 4, wherein said holding
member continues to move along the apparatus as said
dispensing module dispenses the dosage onto each of the

carrier substrates.

6. The apparatus of claim 4, wherein said

dispensing module moves along an X-like path.

7. The apparatus of claim 1, further comprising a
drying system that dries the dosage on each of the carrier

substrates.
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"second", "third", "fourth", "upper", "lower", and the

i ke, are used herein to nodify various el enents.
wohewsa2swdi fiers do not inply a spatial, sequeRCTAIS2006/020319
hi erarchi cal order to the nDdified elenents unl ess

speci f.i cal st at ed 002 Nel;

i nvent’i‘on hﬁ? Sggﬁrégggrfb %la reﬁ%%e?% gﬁéagng a
Mo eliexe fMeldey embedihwantss each wifl Ithla e:amxd@nstsomtkreyﬁes,
t hose skill.ed | the art .that v rlous r%?the

REGE SARd S8dd vl Qﬁpg'ﬁﬁvﬁﬁg'sﬁﬁ%tf¥ﬁ¥% for el émen

tbheeeh us kot ideRantingg sfhistrant kir issopheofddsege on each
present invention . In addition, many nodifications

edy the FRdEies ARSTETRYSSti cul ar situation or
material to the teachings of the disclosure w thout
departing fromthe scope thereaof. Therefore,

i ntended t F&e ERPIFASINCS MI&ft S eTs i Iﬁarﬁcl Zjd:%ic?g
r?g%b%?nr tHaGUlA SRodHEN L o )ded SasethBdsithelmstto each

contenpl ated, but that the inventjon wll include
A theh CATTERTs STISHERFSA (19 Fihéhs SR8 1 he
appended clainms .WHAT IS CLAIMED IS: 1 . An apparatus

for producing pharnaceutical product that each has a
carri &0 .sulfhe appaatw dsagein fe appnsiysatd drying

?]; sa di? |}l & ¢ gu'hes%f%'%]d%g Jgpdle dihaty ki sRensesd i@ on.

ge onto ea carrier substrates, wherein
said dlspen5|ng nodul e di spenses the dosage under

pressure. E{ﬂ;z) AnNAALs Ofy G a mf]urtl‘\’éﬂ?rc?drﬁbﬁlaél%g a
dlspen5|ng nod “has a positive dlsplacenent punp.
.COBte rap payrtans tdfatclapmiles & wadee omay silgy Cépsage on

each of the carrier substrates.

12. The apparatus of claim 11, wherein said coating
system has a first pad-printing device that applies said

coating to each of the carrier substrates.

13. The apparatus of claim 11, wherein said coating
system has a spraying device that sprays said coating onto

each of the carrier substrates.

14. The apparatus of claim 12, further comprising a
holding member that holds each of the carrier substrates,
wherein said holding member continues to move along the
apparatus as said coating system applies said coating to

each of the carrier substrates.

15. The apparatus of claim 12, further comprising a
coating dryer that dries said coating on each of the

carrier substrates.
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hol di ng nmenber that holds each of the carrier

substrates, wherein said dispensing nodule noves wth
woespaesseb o sai d hol di ng menmber. 4 . The appar aCUA/S205/020319

claim3 , further conprising a conveyor that noves

sai d hol di ng nenber along the apparatus . 5 . The

apparatus of claim4 , wherein said holding nenber

conti nwes taeMaypadlaang tdfe cppar dt5ys fasrtdaind comprising a

di spensi ng nodul [ nses th t h..of

va A FRFLSIb TP 010 2ob Apiaratts 'of lo gl 2 ces:
WheRiin $Rid ticapens remedul@nmives saltengeare Xldree the
path. 7 . The apparatus of claim 1, further .
CEHRFERLIUSY 38 AYCh G OSFNEMITRT FriEs tsr‘?ewﬁocsofgte”b% on each

each nef dhe ieaf h@stsidiedg.ates .8 . The apparatus of
claim?7 , further conprising a holding nenber that

hol ds each of the carrier substrates, wherein said

hol di Rg Merer GRRLIANES d0 dIRME al orG i BRRAALUSING 2
as said drying Systemdries the dosage on each of the
camiiag siehsocatdat Grrlfife #spdidanist ool gmmprker to
whenei gk s3jd dryiing SHaPhas aRmuan 4 hati drow dasy

heat and air ow to each of the carrjer substrates to
de itdve idosdugeent §.rofhe hp st ars I tEng @ augeant
AL AR P YREABLT 129 d N8 JYartisg 10fet MHdwi@d
fpaé{ljeft |l_on. 911@. he ea(pp?ar atus of claim1l , f’ﬁﬁ her or @
carrg rsirea deovdtdeng systemt hat applies a coating

over the dosage on each of the carrier substrates .

12. The apparatus of claim1ll, wherein said coating

18. The apparatus of claim 17, further comprising a

holding member that holds each of the carrier substrates,
wherein said holding member continues to move along the
apparatus as said marking device applies said

identification marker to each of the carrier substrates.

19. The apparatus of claim 17, further comprising an
ink dryer that dries said identification marker on each of

the carrier substrates.

20. The apparatus of claim 19, further comprising a
holding member that holds each of the carrier substrates,
wherein said holding member continues to move along the
apparatus as said ink dryer dries said identification

marker on each of the carrier substrates.

21. An apparatus for producing pharmaceutical
productthat each has a carrier substrate and a dosage, the
apparatus comprising:

a dispensing module;
78



system has a first pad-printing device that applies

said coating to each of the carrier substrates. 13.
wOoheosappsay at us of claim 11, wherein said coati RQTRE3106/020319

has a spraying device that sprays said coating onto

each of .the.carrier substra ad4.. TIh ﬁ@g;q; of

cIain@if?qﬁﬁpﬁhan%gﬁbgigﬁn%%g So%&f%b%ﬁg er t%ﬁ%l g

halbds reaels ;ofantche carrier substrates, wherein said

hol di ng nmenber continues to _nmav l.0 e r_at

as sai®d SCTIEYRG e MOASHT isgsldgélféc} d;lglé]{ ?ﬂneé& %graeagicoh b e

R aGaniussr wehstimtses d dispeHsd nappardaties difspdraien the

12, further conprising a coat.ing dryer that dries.said
&%y BN % Pﬁ ﬁg‘ecé:fi‘ﬁré're S&Hgsreca’iaetse.sre.a eWheafedln
ARNY HNHiefy eledibdrl Torflimtey teomevesiaigpray hdldiamparatus
menber that hol ds each of &Pe carrier ,substrates

Wsersai i SHisP RS Idch ARt AR SRfe S SIBHy each
e ARP AU RS RItdaeadi ng dryer dries said coating
on each of the carrier substrates. 17. The apparatus

of claim1 , further conprising a nmarking device that
appl i 9 an qrdentdfd:catdon My kam ta eagtedid heaid
carrier substrates, wherein said marking device |3
sHogemn fimsmmassllgy Ay o slitdt iGRPRSICt e cohif holding
RAda R ] NG LYV Gy d ASEleRIKSlon dihd K lddBMLonto
or a rotogravure device. 18. The apparatus of claim
EacH wft Hére conriiesi ks Hdtdsg nenber that hol ds

each of the carrier substrates, wherein said holding
menber continues to nove along the apparatus as said

mar ki ip .deVitoe s iadsisaifd ¢ldeim i34 c athorekari@rd t o

gfggeggiﬁgemggﬁiéeﬁo§8955i§£85an X-1like path.

24. The apparatus of claim 21, wherein said

dispensing module dispenses the dosage under pressure.

25. The apparatus of claim 21, wherein said dispensing

module has a positive displacement pump.

26. The apparatus of claim 21, further comprising a
drying system that dries the dosage on each of the carrier

substrates.

27. The apparatus of claim 26, wherein said holding
member continues to move along the apparatus as said
drying system dries the dosage on each of the carrier

substrates.
28. The apparatus of claim 27, wherein said drying
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19. The apparatus of claim 17, further conprising an

ink dryer that dries said identification marker on
weaais/1essephe carrier substrates. 20. The appar aCuasSef05/020319

claim19, further conprising a holding nenber that

hol ds _each of. the _carrier str \ r.ei i

RGP CREREAr SEoRt AUSE (3o ou oS At pasl gl FLov
a% saict ok tthey en rariiees ssibisd riaderst ithi catyi dhemsideglgeon
each of the carrier substrates. 21. An apparatus for
produci ng pharmaceuti cal productthat each has a

carri en sulysfer appaaaduad ddsageint 2 ,app@rativs said drying
conpri sing: a_dispensing, nodul e; a holdin nber_.t.hat
ROPHSTO SRR 261 e CORAAROPY de: o A et SER o -

t hat noves sai d hol ding nenber al ong the appar at us,

wherei n sai d di spensi ng nodul e di spenses .t he dosage .
onto 8dch dhe REPSEALUST Odulsaridt 2’3,' and &&%“pgcdis&ng a

helagi;! g REAERQm GORK RYRS il DR aAliong dwe appardisisie on
as sai d dispensing nodul e di spenses the dosage onto

each of the carrier SWSHTRTES: 22. The apparatus of
claim 21, wherein said dispensing nodul e noves with
respect to said hol di ng nenber and sai d conveyor, when

di speRdi-ng Thite apPSage Wontod SdeiTof3 W haheaginersaid coating
%g/{%}teﬁ}ath%% a.z%oa-glgxlﬁa%fi@eust}%ft FR 1M sahel®idting to

spensi ng no e noves along an X-1ike path. 24.,
T ha pfartdieu saofr i aiswbsE rafesr eiam s AiNE 1@ p &ichgoating
& dis e pfasa LUy 5.2 Mest pad-
g%%ﬁf%igg 0 §%§1n12f? eﬁ%#ﬂgﬁéid dispéﬁéinga' - pe
printing device or a spraying device.

32. The apparatus of claim 30, wherein said holding
member continues to move along the apparatus as said
coating system applies said coating to each of the carrier

substrates.

33. The apparatus of claim 30, further comprising a
coating dryer that dries said coating on each of the

carrier substrates.

34. The apparatus of claim 33, wherein said holding
member continues to move along the apparatus as said
coating dryer dries said coating on each of the carrier

substrates.

35. The apparatus of claim 21, further comprising a
marking device that applies an identification marker to
each of the carrier substrates, wherein said marking

device is chosen from the group consisting of a second
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nodul e has a positive displacenent punp. 26. The

apparatus of claim?21, further conprising a drying
weysisansishat dries the dosage on each of the caCTiusz005/020319

substrates . 27. The apparatus of claim 26, wherein

sai d hol r continues_to ve e

RAFaPALT lﬁg 5§V&Céry|ng agy st B g?és ?hg%%3%§ degice or @
eathgehviite @akficer. substrates . 28. The apparatus of
claim 27, wherein said dryingsystem conpri ses an oven

that provides heat and air flow to each of the carrier

subst ngt esThe @p)batrﬁQu@OSSﬁgelaZ& 3The wvappariat s ief holding
claim 27, wherein said dry % %ﬁen1dr|e t he dosagF
BeTRSE GPILAPMESedOr AGIVAL Lapnass STREPAFFAF S 0 &P

%b%k&h%ldebabbh%prQ@@r%&u@glaeﬁaaﬁu@gtaxﬁﬁammmhatto each
applies a coating_over the dosage on each of the

©ar ftiher cagpderata®sty¥etephe apparatus of cl ai m 30,

wherein said coating systemhas a coating device that
applies said coating to each of the carrier

subst Bdt-es Then@prrrereius ofi ¢leda 39y deViten Sdeing an

éLrn%ndtrE‘/% ILAUR RNSIsSHaAg q_fde@ltfl'frﬁ}aiﬁ%qp dHde¥d on each of
evice~-or a spraying device. 32. The apparatus of

¢hai wa301ewherdist redies -hol di ng nmenber continues to

nove al ong the apparatus as said coating system

applies said coating to each of the carrier

subst Bét.es The3 apHeeaappracdt W8.adi d7ai nilgoeifyraaigh holding

co r|S| ti er, 1ty ?gyé{dgxgérgh(a1 k
%t%ggl%% et?’gs Vését raalt e? t%[f eG“I% appar at us olf in
dﬁyen1Eiladuaaﬂd1xdﬁntﬂﬁﬂqahyyn marker on each of the

carrier substrates.

39. An apparatus for producing a batch of
pharmaceutical product that each has a carrier substrate

and a dosage of active agent, the apparatus comprising:

a dispensing module that dispenses the dosage onto
each of the carrier substrates, wherein a content
uniformity for the batch is less than 5% RSD where the
dosage of active agent is less than 5 mg, or wherein the
content uniformity for the batch is less than 2% RSD where

the dosage of active agent is less than 10 mg.

40. The apparatus of claim 39, wherein said

dispensing module dispenses the dosage under pressure.

41. The apparatus of claim 39, wherein said

dispensing module has a positive displacement pump.
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menber continues to nove al ong the apparatus as said

coating dryer dries said coating on each of the
woanesiiessegubstrates . 35. The apparatus of cl aPar/a%2005/020319

further conprising a marking device that applies an

i dentification_nmarker to o f ot ' .
subst r%t‘es&k\ﬁw&pé’laﬁaéc *d o%rcklaﬁén d%)\e}i gl{ﬂsh%(rﬁwocsoénr?rflrsolﬁg a
e dghou metdirsi $thiarg hefl o secondfad-hgr icaimgdenlcs rates,
| aser ,marker, an inkj.et devjce or _a rot.oqravure :
AN S5 0Tl R RSO 8 VeSS Ter g it o satd
hel1diing mempR-.conti nues to nove al ong the apparatus

as said marking device applies said identification
mar ker to each of the carrier substrates. 37. The

appar atus ahldgardtud Wit kQrnieony,i it iddagrikeimg a
that dries said identification marker on each aof the

Caniesio s (ihetty aves seidrhelaing RGP TS E

Hidrsai d hol ding nenber continues to nove al ong
the apparatus as said ink dryer dries said
identification marker on each of the carrier

subst raf es.139.4 Nk ARRA IS0 IPRAUHE & baltd f1ding
pharmaceuti cal product that each has a carrier .
serstamterdid e sddsa oWt @iy & hgyaba i s iar s

i3y t | spans &f the
e R e e
comesr wikdsdrmattgs f or the batch is |l ess than 5% RSD
where the dosage of active agent is less than 5 ng, or
wherein the content uniformty for the batch is |ess
t han 2% .RSOhshempates wosayeclofimdd vehgjeain isp1dss

éfgge%giﬂg'module moves along an X-like path.

46. The apparatus of claim 39, further comprising a

drying system that dries the dosage on each of the carrier

substrates.

47. The apparatus of claim 46, further comprising a
holding member that holds each of the carrier substrates,
wherein said holding member continues to move along the
apparatus as said drying system dries the dosage on each

of the carrier substrates.

48. The apparatus of claim 47, wherein said drying
system comprises an oven that provides heat and air flow

to each of the carrier substrates to dry the dosage.

49. The apparatus of claim 47, wherein said drying

system dries the dosage by use of infrared radiation.
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40. The apparatus of claim 39, wherein said dispensing
nodul e di spenses the dosage under pressure. 41. The

wapp@riases of claim 39, wherein said di spensi ngCms206/020319
has a positive di splacenent punp.42. The apparatus of

claim39, further conprisi hol-gi n -
hol ds 5?a‘ch € (P rlllseroggg:blzé}qurgt%s’, gfm% és(gr?g +e1hg 4
i seinsy ngzsl’ﬁﬂgruhﬂla’m\quﬂvﬁddﬁ a especing sl dtwl dbsage on
nenher . . The apparat.us of claim42, further
&r?rr%}i%ﬁ éfé“ea Ccad?ﬁfe%/)‘orsutkféttr%(?lse's sai d hol di ng nenber
\z:llhong.the agpzﬁrfigus . 44. The apparatus of claim43,

erein sai ol di ng nenbe ont i s to nmove alo .
the applar atiie ﬁ%aaﬁgaot‘bef rﬁ?ra}fd“ ul"éh%l]f%Jprénss%JSg?%%atlng

HHD Lacdhtofng eeEiddd iEHatS ISP Y BéeSsa#d. cddieing to

apparatus of claim 43, wherein said, dispensi nsg ng[)dul e .,
RS ol dif RIS kS Hhahratws . T dpparat S ot cFat m9
3 v therc ey | i endryiddgp systemthed 6f i gstiher pad-
dosage on each of the carrier substrates . 47. The
applaraing dFVIidion £, SERAY Y WMFFsi ng a hol di ng
menber that holds each of the carrier substrates,
wherei n sai d hol di ng nmenber continues to nove al ong,

the appar athe apPmaiaber o hee 5yt ehd driesthoe eovRgpksing a
g#b%%ﬁ%%éﬂ HoPbsidal 65 G8e JherpPPas@siSrates,

. erein said drying system conprises an
ovterr ¢ hrat s prdvi eledi e arelrl 4N iB9ES oL@ ABPVROfA I PRI the

SHIEE( R  TRLS Ltt s Conogey 0SB coating o

each of the carrier substrates.

53. The apparatus of claim 50, further comprising a
coating dryer that dries said coating on each of the

carrier substrates.

54. The apparatus of claim 53, further comprising a
holding member that holds each of the carrier substrates,
wherein said holding member continues to move along the
apparatus as said coating dryer dries said coating on each

of the carrier substrates.

55. The apparatus of claim 39, further comprising a
marking device that applies an identification marker to
each of the carrier substrates, wherein said marking
device is chosen from the group consisting of a second
pad-printing device, a laser marker, an inkjet device or a

rotogravure device.

56. The apparatus of claim 55, further comprising a
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systemdries the dosage by use of infrared

radi ati on. 50. The apparatus of claim 39, further
woanprizsieng a coati ng systemthat applies a coRCTmg2005/020319

over the dosage on each of the carrier substrates .

3&9& e a ra ;{isnaqc hooew P h\@?rﬁles Saléépaédkfkgcrates,

Ing c&That a coating
tvmeﬁ:aﬂhl @aid]ﬁhcﬁ]&ﬂn@m@mlﬁsﬁ readresineasl whereie skdmy the
coat i ng devi ce i.s,cho en from.ithe olup §0n34<§t| ng of

ARRTEPads i Hihd® eeracespr &ying device. 52.

E@m@u%mfmmmfnﬁﬂ edalr tderc o tsiey substrates.
hol di ng nmenber that holds each of the carrier
substrates, wherein said holding nmenber continues to

nove ajong e aRpafaius @5 Sadith GE | Mgrisyst emprising an
aegg es said coating to each of the carrier substrates

A il AU DS i HHSE L H R ™ WP si Ay @R ©F

Goat i g dryersddat rLid£s said coating on each of the
carrier substrates. 54. The apparatus of claimb53,

further conprising a holding member that holds each of

the caygiermisubstigatos,s Wereidisasd, hob st g resierising a
conti nues to nove al ong the apparatus as sajd coatin

droyledinr iresynlaey dtk@%\twgfisorﬁ%a“e rp%ft%e%%ﬂ%rsubstgatesr
sHbstd 8 essalég’no]kci‘ﬁx FRRaE M-t Ghidd 4N B9 md ek tdBSng the

conprising a marking device that appljes an
i afuret i i watd Dreaved kiepk tdr e ines e edrideprtification

JALES,  WPT &F N5l b B & g ddevi £€.4 S chosen from

group consisting of a second pad-printing device,
a | aser narker an inkjet device or a rotogravure

gg\r;ip(r:l Sihg aho?etﬁcgasngn%%r i gﬂh&ll%én ng‘l prOduCt

cere inprt s storap ebsing:
providing a plurality of carrier substrates;
providing a dosage of active agent for each of said
plurality of carrier substrates; and
dispensing said dosage onto each of said plurality of

carrier substrates under pressure.

60. The method of claim 59, wherein dispensing said

dosage is done by a positive displacement pump.

61. The method of claim 59, wherein dispensing said
dosage is done while each of said plurality of carrier

substrates continues to move.

62. The method of claim 61, wherein dispensing said
i
dosage is performed by a dispensing module that moves

along an X-like path.
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wherei n said hol di ng nenber continues to nove al ong

t he apparatus as said marki ng device applies said
woderstizsiegat i on marker to each of the carrier PCT/US2005/020319

substrates. 57. The apparatus of claimb55, further

conprisjing,an ink.dryer:t . drd-es el I fd:catipon
narkep%dn ghn5$j¥%e(%%f$%%?1§%Bs€$g#g§h§%%g&ﬁ¥%gﬁkp
apwdnat usiiof dolsasign ©h daott kdr sednprhlsingg idyhaldigegrier
%ﬁgp r that holds each of the carrier substrates,

&R ESi'd hol di ng member continues to nove al ong
the apparatus as said ink dryer dries said

identification marker o ach qf  t rrier -
subst @ﬁ‘t'es.Th@.me&}Wé{ H’dﬁ CgLfalﬁ} %dgLfcikﬁb( far mad®uti cal?
ryfp@ilg;cltn,g he.gmiihed semprdsigosyow i rarah pliirsdid y
of carrier substrates; providing a dosage of active
gy edciradtr st FPHRAREYS, of carrier
substrates; and di spensing said dosage onto each of
said plurality of carrier substrates under pressure.

60. THS -netlhsd WFEhA%iah s 2 ifherei if W Sen <GP s 09

U0IAGE 15 AP £ RON drV enallidd ACPTEAL QT Bl

T t hod of claim 59, wherein dispensing said dosage
ipsl wierde tvhidfe e ot SHF ARl ity of carrier
substrates continues to nove. 62. The nethod of claim
61, wherein dispensing said dosage is perfornmed by a
di sperféi -ng Amswitkod mﬁg AL 11D R ainae s Y e plathe Fict

gﬁﬁh tgy%%1of clai m 60, further conprising drying said
osdge on each of said plurality of carrier substrates

. providing a plurality of carrier substrates;
providing a dosage of active agent for each of said
plurality of carrier substrates;

moving said plurality of carrier substrates in a

direction; and
dispensing said dosage onto each of said plurality of
carrier substrates while said plurality of carrier

substrates continues to move in said direction.

67. The method of claim 66, wherein dispensing said

dosage is done under pressure.

68. The method of claim 66, wherein dispensing said

dosage is done by a positive displacement pump.

69. The method of claim 66, wherein dispensing said
dosage is performed by a dispensing module that moves

along an X-like path.
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64. The nethod of claim59, further conprising

applying a coating over said dosage on each of said
wohowsaksty of carrier substrates. 65. The met hedTai2005/020319

claim59, further conprising applying an

i dentifj catj,on rker t sad ' af ;

carri e7rOI ‘su‘glshter &%&%O{S@P,&%%qh?c?’o?%@ uciaéndggﬁélrloglng

Phat maceart d cabs pyedoct egchpof ssagd prevadinyg af carrier
of carrier substrates; providing a dosage of

luralit
%%??EEaB%%ht for each of said plurality of carrier
substrates; noving said plurality of carrier

substrates in a direction; and di spensi.ng sai d dosage
onto € h&@%ﬂ%%@ﬁfﬁ?%?cﬂé@%% ﬁ?%%?u%
whig16/isR) ¢ Ridatdlid Yowfr carid etossiyss toratescic onf | sutes
to nove in said directiqgn. 67. The nethod of claim 66,
WHerE i W Sy Saitt %9-s done under pressure.
68. The nethod of claim66, wherein dispensing said
dosage is done by a positive displacenent punp. 69.

The metthod e CIRETABET e dt rb i oIty SHIRF tode
I Speffy nef Rierf i e Gdmeil & d hadcimyessal ong
an "X-11Ke path.70. The nethod of claim®66, further
aorpra lslitig ofr y3ai il BWvEEgRE S each of said
plurality of carrier substrates . 71. The nethod of
claim66, further conprising applying a coating over
sai d dicsage® atetduch &P REAHGING A iR3LG hrphafmaceutical

5&%1{@5 Somprising:
providing a plurality of carrier substrates;
providing a dosage of active agent on each of said
plurality of carrier substrates; and
' dispensing said dosage onto each of said plurality of
carrier substrates with a content uniformity for the batch
being less than 5% RSD where the dosage of active agent is
less than 5 mg or with the content uniformity for the
batch being.less than 2% RSD where the dosage of active

agent is less than 10 mg.

74. The method of claim 73, wherein dispensing said

dosage is done under pressure.

75. The method of claim 73, wherein dispensing said

dosage is done by a positive displacement pump.

76. The method of claim 73, wherein dispensing said
dosage is done while each of said plurality of carrier

substrates continues to move.
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72. The nethod of claim 66, further conprising

applying an identification marker to each of said
wohowsaksty of carrier substrates. 73. A nmet hodPof/US2005/020319

producing a batch of pharnaceutical product

con'pr|7 | ng: Th%r QU gx g & R lal I7t3y ht(?taerlrr{ dis ens:Lng sald

substr tes ng a osage ot I've ag ent on ea

@lfo saajed i qﬁeaiﬂotryne@f boarar |dersp&tmmgat1mula1d:hat moves
dlspen5|ng%§?ld do§3fe onto each of said plurality of

Pls ‘th a content uniformty for the
bat ch bei ng Iess t han 5%)RSD where the dosage of

active agent IS ss t t he content.
un| for 6ty B nt 1%% %’e\gsuli Gt SRED S e
ags ofq é/%rﬁ%%{aih icsr |esisd tglan &l thyy .o 7 a ities v
netho of claim 73, wherein dispensing said dosage is
Wed&S -pressure. 75. The method of claim 73,

mhereln di spensi ng said dosage is done by a positive

di spl acenent punp. 76. The nethod of claim 73, wherein
di spendng B defdeshef $lfdie i ITHRT FogREFing

%kgﬁ%érﬁyépﬁxﬁfﬁfdéﬂbﬁéﬂﬁﬁéfﬁ‘ﬁbééﬁg|dH“§héH)dﬂ“@hﬂ@’

of clai'm 73, wherein dispensing said dosage
insl Y dfidvmef IR i T FarRsE R ifstul e t hat noves al ong
an X-like path. 78. The nmethod of claim 73, further

conprising drying said dosage on each of said
pl ur al8Gy d&fhearatiterd aubstlaimes’ 3, 7T A HFRY

gﬁdﬂ}d%gqa d4rd tcﬂﬁ[tﬁﬁ'@ﬂl%r@%%ﬂ'w S 08§ Ngh QY er

ge on eac
plurality of carrier substrates.

81. A method of producing pharmaceutical product
comprising:

providing a plurality of carrier substrates;

providing a dosége of active agent for each of said
plurality of carrier substrates;

producing the pharmaceutical product from said
plurality of carrier substrates and said dosage of active
agent using a continuous process; and

providing quality control for the pharmaceutical

product during said continuous process.

82. The method of claim 81, further comprising
dispensing under pressure said dosage on each of said

plurality of carrier substrates.

83. The method of claim 81, further comprising
dispensing said dosage on each of said plurality of

carrier substrates by a positive displacement pump.
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plurality of carrier substrates. 80. The nethod of
claim 73, further conprising applying an
woderstizsiegat i on marker to each of said plural i PgTAK2005/020319

carrier substrates. 81. A nethod of producing
phar maceuti cal product conprising: providing a
plurality of carrier substrates; providing a dosage of
act i ve8agerithd aneteamh of csladidn aifliut’tyhe)rf APl esing

bst r at es; oduci ng t he nace t u

R EGEN t@ B19¢a |eearc}§ aft 5 é’ f %‘f) é{fgﬂer
(ﬁuuﬁﬁﬁa@E§gent using a continuous process, and
providing quality control for the pharmaceutica
product during said continuous process. 82. The nethod

of cl agn 8lxhd uidtresd czoirrpflasimngmd,i shernist ey cwsrmbarlsing
pressure said dosage on each sai d Iural g{
£ sald

CRR L ENE HEPR T BEL Tt %%H%f N

ﬂdMl@ﬁwlcﬁmaﬂ‘ spansi g saj d dosage on each of
said plurality of carrier substrates by a positive

di spl acement punp. 84. The nmethod of claim81, further

conprigd Ng ey i R 1564 &b £laspgan ogm eaghrfe Sakdhprising
plurality of carrier substrates . 85. The nethod of

cARR Fi 819 #mr%wtlewi}ﬂs%gnaalﬁf%.% LR RF mper

?b & PN LAt of s 8- plakal ity of carrier
strates. 86. The nethod of claim81, further

conprising applying an identification narker to each

of saigh pl upal iRl CoF rE RIS UPS! N &Sein  the
pharmaceutical product has a batch that is produced with a
content uniformity for said batch of less than 5% RSD

where the dosage of active agent is less than 5 mg.

88. The method of claim 81, wherein the
pharmaceutical product has a batch that is produced with a
content uniformity for said batch of less than 2% RSD

where the dosage of active agent is less than 10 mg.

89. An apparatus for producing pharmaceutical
product, each pharmaceutical product having a carrier
substrate and a dosage of active agent, the apparatus
comprising:

a dispensing system for dispensing the dosage of
active agent onto each of the carrier substrates; and

a dosage monitoring system for determining a first
amount of the dosage of active agent for each of the

pharmaceutical product.
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87. The nethod of claim8l, wherein the pharmaceutica
product has a batch that is produced with a content

wanbdsaesdedy for said batch of | ess than 5% RSDPGingISe05/020319
the dosage of active agent is less than 5 ng. 88. The

met hod .of aim 81, erein t r l.cal,_pr t

has aggatc FhEPPRE 4 Pgdﬁbeéﬂ%ﬁ{ﬁ%§’con%%%?ghﬁﬁgéfggﬁfge

fien 1saird nhatsgis teln leapriibas 2%dRSE \imepe dtiendeyajemffor
ctive agent is less than 10 +1.89.. An t or
5&6@?ﬁgn§h§rﬁ§€@§ﬁi@Qouﬁio&ggﬁ?m%égﬁaﬁ%ﬁ?ﬁ%%@ﬁ?ﬁ%ﬁﬁgent

RHEEUGE Ravingg sdideal ticekastbstr athe and rd eddosagpstofates by

active agent, the apparatus conprising: a dispensing

SPd e O F O FYiSTG ™ he dosage of active agent onto

each of the carrier substrates; and a dosage

nmoni toring systemfor deterninLngéﬁ)first anount _ of

the d&dage o aPPaFétage X IR @R ofigrein each of the

RRGHTRGE Whiined r AR Uele20 cohte rRRaratuSf ttaidpiatus
wherei n said dosage nonitoring systemconprises a dose

o sedtd P Ssy STERTCAL e tSeSRe 1 T TG Snstirte B
‘g?n%ﬁgﬁs%% 19 AR agenlcdihat a'g%rﬁ‘ii ng added to each

e carrier substrates by sai d di spensing system
91. The apparatus of claim90 wherein each of the

carri e, substs %tpgj% V&S ortinwaldy, ahneith&aid
al oS

apparat@s as s Se | nspection system determ nes
sHispesedoud saradient dSfspens afoddge dSaga idfe aggfeite agent as
Ep%¥Qﬁ$%ﬁﬁtus of claim 90, wherein said dispensing
Zys F I spenses the dosage of active agent as a

ropl et

93. The apparatus of claim 92, wherein said dose
inspection system comprises a camera or video recording

device and a flow cell.

94. The apparatus of claim 93, wherein said dose
inspection system further comprises a trigger operably
connected to said camera or video recording device, and
wherein said trigger actuates said camera or video
recording device to obtain a first image of said droplet

in-flight.

95. The apparatus of claim 94, further comprising a
holding membei for holding each of the carrier substrates,
and a conveyor for moving said holding member along the
apparatus, wherein said holding member moves continually
along the apparatus as said dose inspection system
determines said second amount of the dosage of active

agent.
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93. The apparatus of claim92, wherein said dose
i nspection system conprises a canmera or Vvideo

woeownsridsseg device and a flow cell. 94. The appaCcatuss006£020319
clai m 93, wherein said dose inspection system further

conprises a.trigger erahly e al :
or Vi dgeo' r &?r(?i gar gt\lillsceof:iJ é:nlg?%\?\ﬁgg?e’i g”ﬂsegcl af% ?ﬁ%gdgfa@se
dctspaticas csaisty stamercbtering ded inedoridiaye devissaid glroplet

abt ai.n first j e .of said droplet,in-flight 5
'Fﬁ’e"%dﬁi’rta (Siremacqgré[ﬁﬂegﬁ,s llf? tshecroncdonapn}olusr}t?]gOfa e dosage
mﬂbﬁmmrﬂg@nf athdwlid ngieachdifed e corat esf the carrier
substrates, _.an conveyar for vi ng sai ol di n
s e e AR oA P iy Thage

menber noves continually along the apparatus as said

dose inspection system det errE nes sai d _second arrjg#méosage

of thédosdde PRI &fefti V" Srhre YHpTTHT 8

G PR ngEFRidh SRnb s INSRAM | h SYsim @btajdttem for
a first image of said droplet in-flight and determ nes
shtemEcdny afvhtigfstt mEQBda gt d%‘heacqcfweag%]{]tacftﬁa e

58l N Added taacdudiy the canf ier substdates: based
at”" least in part on said first imge. 97. The

apperaale ok % i g SRARTIaih B PRosHE TR0 i TRt d
GHTLE AP AS T SRS AL O] YRRl on ach o

dgentcatyite tha s el dd tdeteiehi g 33l chifiteramount of

ZHPeStc[oaé bye sald i ng system and wherein said
ose conaf rmati on system perforns spectroscopy on each
of the carrier substrates to determ ne said first

anounty of the da%ﬂfs act ic}/ﬁﬂgeﬁt; wherein said

spectroscopy is taken from the group consisting
essentially of near infrared, mid-infrared,
ultraviolet/visible, fluorescence, laser induced
fluorescence, Raman, terahertz, and any combinations

thereof.

99. The apparatus of claim 97, wherein said dose
confirmation system has a second camera or video recording
device for obtaining a second image of each of the carrier
substrates, and wherein said dose confirmation system
determines a position of the dosage or an amount of the
dosage of the active agent on each of the carrier

substrates based on said second image.

100. The apparatus of claim 99, wherein each of the
carrier substrates continues to move along the apparatus
as said second camera or video recording device obtains

said second image.
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98. The apparatus of claim97, wherein said

spectroscopy is taken fromthe group consisting
wegsswnkssab|l y of near infrared, md-infrared, PCT/US2005/020319

ultraviolet/visible, fluorescence, |aser induced

fluorescence, Raman, terahertz, and any conbi nations

thereof. 99. The apparatus of claim 97, wherein said

dose Q@nf.i r mald appeysttem kes dsiec@id damdrhewcontdEing a

vi ce for, ohtajni

recardin e ng.a _second i f %ﬁ%h
gFﬂﬂ%g(éiéﬁgﬁ'%ﬁH%fVQFéﬁ %ﬂﬁé%ﬂﬁﬁ%ﬁﬁgﬁgggggggg' g
g@%ftlelhﬂ&lrli@?s Tyt ewsdefeeor nes iregpasjdritomrofeadie of the

osage or an ampunt of the dosage of the acti agent .
S e GG (B SIS, AR D A i s Bde ot 1S
iReetiHG Bt tRpyatieofsudairmt@y. wherein each of
the carrier substrates continues to nove along the

apparatus as said second canera or video recording

devi cq (@bt AiMS G 3REONME idmaden 1Ok, The apparatits dfying
claim89, further conpr|3|n%H§ drying systemwth ,
Gopidig e ©gies takeey SuPTs AN ERAUR) Qstishidld &SeRfially

dasage RfrActdae Agett AN LA HurtiRe Al rRliation,

substrates and said drying nonitors obtain drying
corrgiudtomface Hempaha e yulfdtd s companathens thereof.
apparatus of claim 101, wherein said drying conditions

are taken fromthe group consisting essentially of

t enperldXr &heajaprfaratusate Had®idyy, FEgihey gipmprising a
t ; ; ofvhi nat d

A I, RS oo A AT GRS R <

cemir i rihea qErimitdmg Wystrahdor aphldyitiy & camera or

Ivdec{]ettér ];r{ecc%fa%% a%vlifcet Ofc%’_accib@atiﬁir}?g CAIYH &9 image of said

sSubs es, an iTd canera or
identification marker for inspection.

104. The apparatus of claim 103, wherein each of the
carrier substrates continues to move along the apparatus

as said third video camera obtains said third image.

105. The apparatus of claim 89, further comprising a
holding member, a conveyor and a fourth camera or video
recording device, wherein said holding member holds each
of the carrier substrates, wherein said conveyor moves
said holding member along the apparatus, wherein said
fourth camera or video recording device obtains a fourth
image of each of the carrier substrates for inspection,
and wherein said fourth image is obtained prior to said
dispensing system adding the dosage of active agent to

each of the carrier substrates.

106. A monitoring system for a pharmaceutical machine
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vi deo recording device for obtaining a third i mage of

said identification marker for inspection. 104. The
wapp@riasegs of claim 103, wherein each of the caCTiusz005/020319

substrates continues to nove al ong the apparatus as

id third video canera t.aj_ns i g | ;
Hetappaiicr’ & ARl sy PEmattical
alodiveg rerdhe havad nep ey @parr ignd safsdurette cartkrea dwrsage of
vi deo recordi ng,device, wherein said hol ding nmenber

RGdY &I 5 Hhe S8 SUBSTatés, wherein said
conveyor noves said hol di ng nenber al ong the

apparatus, wherein said fourth canmera or_ vide

recor & ﬁ&sﬁeﬁ?@m%fyﬁ%@&ﬂpﬁﬁ e C(ﬁnneeacghedoft% e
?ﬂ{arﬂn%rqeiitﬁiidlaml’ﬁ@fe,i neperidoys iarsbentaroai mnsyaaiah

ourth inmage is obtained prior to said dispensin
SpSeamiaddin @1t REWagE IR G T ‘EadP Bt that
HRE eAlld AR RS OGhA JHIHitedS ISP Syt or the
phar maceuti cal machi nethat produces a pharmaceutica

eytHEegh#AdER i cal product each having a

carrier substrate and a dosage of active agent, the

system conprising: a dose inspection system operably

connectd tThe e sprea reefc stk el L Qe DR S Ihitf dose

' R 1St SR GRS Mg A% AMiYp it tde wesadsage
active agent that 1s being added to each of the
e ATl vy et e tisy e ﬁﬁgﬂﬁﬁté%ﬁﬁﬁ%ﬂrrﬁﬂ?ﬁﬁﬁit?RYK

Thet st o] Al Molfc ol dyh Sl GaBealinde o
machi ne di spenses a opl et of the dosage of active
agemt dorvpd egacinofl itdie ,c &and evhesnfigt retiel dogferigigpection

34k pse I NSpSRld Qs @ NG AnddRge of Said
&S’osgﬁeg’f (}eer#e%%ﬁgﬁeté c%nlgy ererl&g (?ai ééllgjseg]%%gpecti onl ©
agent that is being added to each of the carrier

substrates based at least in part on said image.

108. The system of claim 107, wherein said dose
inspection system comprises a camera or video recording
device, a flow cell, and a trigger, wherein said trigger
is operably connected to said camera or video recording
device, and wherein said trigger actuates said camera or
video recording device to obtain said image of said

droplet in-flight.

109. The system of claim 108, wherein said camera or
video recording device obtains said image as each of the
carrier substrates continues to move along the

pharmaceutical machine.

110. An apparatus for producing a pharmaceutical

product, the pharmaceutical product each having a carrier
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system determ nes said anmobunt of the dosage of active
agent that is being added to each of the carrier

weubssiizatees based at | east in part on said i nageT/UsR®5/020319
The system of claim 107, wherein said dose inspection

system.conprises, a canmera or, Vi or.di j a
SRR P BAGSR Sidndrredon s
aper@ld yhgonnected to said canmera or video recording

devi ce, and wherein said triqgger, ac t i.d
or vi Be81PEESS g SqE ngtkggogpg%nkégig%ﬁnggﬁcgfgggg ©
dgeplet ol Bafdhi @it thk0%arHiers ysbemraftesl;aiamdl 08,

wherein said canera or video recor 'n%tdeVE%%ﬁ§n£¥£¥itime

sai d PnEGSa8E &R0 GRS SMSER SUBSt Pai"eS Cont fiues
henARYe ialong the dphasmrResuioc aly steahitioe detkdmide a first

apparatus for producing a pharmaceuti cal product, the
gRuREc &t ito& q%%%%%Fg% JﬁﬁVPﬁ&Q}(é%%&%?%ubstrate

%ﬁ%rﬁd@@ﬁ%%%éﬁ_p%@ddﬂ%.agent, the appar atus
conprising: a dispensing systemthat adds the dosage
of active agent to each of the carrier substrates; and

a dosggq canfd Ry an vy Yremitdhat 10e,f aure Hegalcdrigii sing a

nmoni toring of said dispensing systemto determine a

fdosggearBwme Bl rhSYfdSay & BT Peir@ dge e ort e

?@gﬁﬁ%&% A RfuGispehklngl R ARRaM Wetfrntiad M second
, turther conprising a dosage inspection systemfor

perchortniofy thealdasage wohiadriitey asferdaitdadi sperRg iy added
TSR @ Aty e RS erpnt amunt of the dosage of

active agent t i's being added to each of the
carrier substrates.

112. The apparatus of claim 111, further comprising a
control system for performing real-time control of said
dispensing system based at least in part on said real-time

monitoring.

113. The apparatus of claim 112, wherein said real-
time control comprises adjusting said second amount of the
dosage of active agent that is being added to each of the

carrier substrates.

114. The apparatus of claim 112, wherein said real-
time control comprises adjusting a position of the dosage

of active agent added to each of the carrier substrates.

115. A method of producing a pharmaceutical product,
the method comprising:

providing a plurality of carrier substrates;

providing a dosage of active agent for each of said

plurality of carrier substrates;
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112. The apparatus of claim 111, further conprising a

control systemfor performng real-tine control of
weawd/1dsspensi ng system based at | east in part POWUS206/020319

real -tinme nonitoring. 113. The apparatus of claim 112,

wherein said real tinme control, . lS6s afd] ' :
said §& aﬁ‘?bluéntéoosfagt% eor¥d oaséécglg‘%gfpar cti vtzcSj aégézénl% r‘ktgf’hastald
ISl el lng yaddeddrr ieachsudstttescecmr ri er substrates. 114,

The apparatus ,of clai.m 112, whereih sai eal ti .
contr &Fea‘r?&ﬁppﬂlé't% aa%ﬁ i nddnoaunposolj‘:rt]iSoaﬁi%f&?%egedocglg%cmve
efgeant itteagentbaiddedtdrieat fbyofeddie crgdst plurality of
substrates. 115. A net hdod of producing a
SedEde ARSI P THUA™ t he met hod conpri si ng:

provi dig¥ghigPluHalgHarfcatid£r prddidat &som prast di ng

a dosage of active agent for Béeja(g% of said plurality of

S ge Tl s 1At T A R R ST Yoo T et Ver dlgeht@nd

tQ QA Qg ald I idgerdf. carrier substrates;
determining a first anount of said dosage of active

agent that is being carried by each of said plurality

of carigr mstdaSEs oL {0 M1y, theriher nesmstti £alg
product from each conbination of said plurality of,
e T siies ta SOt PRI dis atfel BfIRAIV L agEntive agent

t e BLPd Qe f @ RBALD, of WANEp LOMDTi Sy NGE carrier

etermning a second anmount of said J%sage of” active
agdrat natas inr il e Rfbng ekt fetadai At A Erare (39t -
carrier substrates prior to adding said dosage of

active agent. 117. The nethod of claim 115, further
conprilsihg The method of claim 115, further comprising

continually moving said plurality of carrier substrates
while adding said dosage of active agent to each of said

plurality of carrier substrates.

118. The method of claim 117, further comprising
continually moving said plurality of carrier substrates
while determining said second amount of said dosage of
active agent that is being added to each of said plurality

of carrier substrates.

119. fhe method of claim 116, further comprising
obtaining a first image of a droplet of said dosage of
active agent that is being added to each of said plurality
of carrier substrates and determining said second amount
of said dosage of active agent that is being added to each
of said plurality of carrier substrates based at least in

part on said first image.
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continually noving said plurality of carrier

substrates whil e addi ng said dosage of active agent to
weaais/1esseégsai d plurality of carrier substrates. PAT@S2008020319

met hod of claim 117, further conprising continually

nmovi n ai d.pluralit r.rjer su {: [ :
det er %Zﬁi'nghga' g%éle%%r?g zfm?al}rxft elo ﬁsgﬁl&r%&gggs\glo Tirst
dedsigee iagentkenhdin-ifd ilkditng added to each of said
plurality of carrier substrates . 119. The nethod of
claim 116, further conprising obtaining a first inmage

of a drapl aheofmesiod dasageiof 140, vimradent admgirising

bei ng added to each of said plurality .o arri-er
§ﬁﬁ§%¥%ﬁ%§$ SE é??ﬂﬂﬁ|ﬂf’§%F%l§3%6%8‘gﬁ%d%ﬁa%ﬁt¥uﬁ§j
d;%&zﬁaeﬁxofs%ﬂmfe@gw dé‘tﬁrm'bi&d)eéa'igi added: tameach of said
said plurality of carrier substrat based at | east in
SRR 5 i TS 3Gy &0 (AP @ o T5Y TS i 0,
fidr said first image is taken in-flight. 121. The
met hod of claim 116, further conprising performng
spectroscopy on each of said plurality of carrier

subst riates Q. QRIGIJH N A Lidl iT8t, aRundiofssad d
dosage of active agent for each of the pharnmaceutica
FRsditicroscomp 1 sTHe kgt HotPTbfthe AR LOheT et sai d

PR R0 d5 deaken {f.omdde Houm Gansdst i ng
essenti a of near infrared, md-infrared,
ol e dot I Artdst i1 des £ A eRR@anas |38t |

i ssiangs,, T, plpoies, i o, cori it o

ddrgprecsi .ng

123. The method of claim 115, further comprising
obtaining a second image of each of said plurality of
carrier substrates, and determining a position of said
dosage of active agent on each of said plurality of

carrier substrates based on said second image.

124. The method of claim 123, further comprising
continually moving each of said plurality of carrier
substrates while obtaining said second image of each of

said plurality of carrier substrates.

125. The method of claim 115, further comprising
monitoring drying conditions for said plurality of carrier

substrates.

126. The method of claim 115, further comprising
printing an identification marker on each of said

plurality of carrier substrates, obtaining a third image
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obtai ning a second i mage of each of said plurality of

carrier substrates, and determ ning a position of said
wdas&Ege3wd active agent on each of said plural PCY/US2005/020319

carrier substrates based on said second i mage. 124.

T net haod. of .cl ai.m I I rd. si
S nf@ﬁ%aﬂ %%&é %&ugééﬁiﬁigggﬁ:Iﬁﬁ%&Sﬁ%%ﬁ%%aaﬁﬁWiiﬁd
Juhstacatiesy \shaiilde iekenaiirfiing tsaind meederd Harege wf sgdch third
of said plurality of carrier substrates. 125. The

d of claim 115, further conprising nonitoring
drying conditions for said plurality of carrier
substrates . 12 . The t hod claim115, furt.her
conpr i< g THE METRY RS f%ﬁmr% ilgelGI’i dﬁ“%ﬁfercoénr?relasclhng
orsairthal1ur addvtiyiole 2Gar Idfers sSikb $iinataAs t yohifaidd g e
third i mageof each of said plurality of, carrie
FITAED, i § REGAdrimg SA e FrERS 6 Aot

hased Fnsaiid s ¢diraes subdtratiss met hod of claim
126, further conprising continually noving each of
said plurality of carrier substrates while obtaining

sai d tihig d iHBYR o Ofaisaild Bl urahiner ddongidalg
substrates. 128. The nethod of claim 115, further
sominsing sofoanimgnedeo @k IPAGRES otechdh Wi S of
g:lawreile'f Y5 ¥ s tGAHHd L p SIS HALRRI iRd Hailp REHAY sAiLbtive
osage of active agent to each of said plurality of
caratitertos wiestly stfesaighd iwspdddty mf et otr sikptrates, and
! L3y, PF [d €75 SUPHINALLS Sl dsitdnt
ﬁ%&%égf%g e,f%?r{etdh% %@E{lﬁ%ﬁ%ﬁzﬁ%% control for =°
dogpteat mac eatiict dlourdhiimadsonpri si ng: :

129. A method of providing quality control for a
pharmaceutical machine comprising:

determining an amount of a dosage of active agent
that is being added to each of a plurality of carrier
substrates that is processed by the pharmaceutical

machine.

130. The method of claim 129, further comprising
obtaining an image of a droplet of said dosage of active
agent that is being added to each of said plurality of
carrier substrates by the pharmaceutical machine and
determining said amount of said dosage of active agent
that is being added to each of said plurality of carrier

substrates based at least in part on said image.

131. The method of claim 130, wherein said image

is taken in-flight.
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determ ning an anount of a dosage of active agent that

is being added to each of a plurality of carrier
weubstieatees t hat is processed by the phar maceuPCtais2005/020319

machi ne. 130. The nethod of claim 129, further

conpri,sing bt ai ni iq?g f5-a t Sal ;
dosagel%g?' ac%\gnéar}cggjgin?o% ha ?ns 3el|’ngjh;é?§§él tcg;alggclﬁﬂaoe o
Shitch ipladr ald tepcdf odarsdiel wubstlddateohycatsier substrates
phar maceutical machi.ne and determ._ning .said Nt of
EANF S5 & A& i iy encn © tprwhgtrry}asc Lg:l ln% h cf%{ezgﬁtr}%)e '
Ieach of said plurality of carrier substrates based at
east .in part on.sajd imge..131. The nethod .of_ -cl aj
130, WHEHE T SR el RS ST Gy e (e et
; fggn‘ngo,l aim 131, wherein said imge is obtained as
each of said plurality of carrier substrates continues
Lo Mo O I6HgIa e SRERARCEU T Ao T TR a0
et hodh fari danRpuc ik pardrmeaidivealaguradutdr each of said

conprising: providing a _plurality of carrier
U ldttes ot ICRA iy HRRISHRFEf active agent for

each ofgfaid i alddaydfocaldd tre ST AeSadliiNGaid
sai d dosage of active agent to each of said plurality
oflverdriter %@H@%;SL&H%% ANy real -time

moni t Qi d g 0 i b Addi nge Aforsial Sh-depade i dcddytng of
agent 'to determne a first anount of said dosage of

el elomparn Floradther pirgsricdint idafie otk Tt apnt of
B 0 S o i
product.

134. The method of claim 133, performing real-time
monitoring of said adding of said dosage of active agent
to determine a second amount of said dosage of active
agent that is being added to each of said plurality of

carrier substrates.

135. The method of claim4134, further comprising
performing real-time control of said adding of said dosage
of active agent based at least in part on said real-time

monitoring.

136. The method of claim 135, wherein said real-time
control comprises adjusting said second amount of said
dosage of active agent that is being added to each of said

plurality of carrier substrates.

137. The method of claim 136, wherein said real-time

control comprises adjusting a position of said dosage of
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to determ ne a second anmount of said dosage of active
agent that is being added to each of said plurality of

woanositessesubstrat es. 135. The net hod of cl ai m 28%/US2005/020319
further conprising performng real-tine control of

sai.d addi ng,of i 0 f L agent; :
Iaecécs 7S r?gr?glFt acgir%]l%é.gitg) ?eea -%fne%%r%o&/nﬁ)tlorl ngl.ttyi‘ggt.d %rerler
netdsadadfescl ai m 135, wherein said real-time control
conprises adjusting said second anount of said dosage

of active agent that is being added to each of said

pl ur alizgy. @f nearirdcerisybstatatresfor] 37 phhenamshoidcalf machine

claim 136, wherein said real-time contral_caq | se :

é(ﬁ]llfg’][ iprﬁj’délcﬁ?simaﬂnaocfe%teﬁcda]dc?sré)gcguc&f’ac kllevgr%%fé%fcseutlcal
e dtze%@ﬁh mefvisa) ¢ plairaldrt wufstoartd emnd ubstasetaes of

. 8. moni tori ng systemfor .a .pharnmaceuti cal

rEcHi e AR Erkt?d&ye%t%éi’%ﬁjincgdl product, the

phar maceuti cal product each having a carrier substrate

and a dosage of active agent, the system conprisin

dose CoffASHTERI N AER opeTat P ¥ P €O the
RG] RN, S dRse Gt 4 TRl d Ooh Sysdtem
eterm ni ng an anmount of the dosage of _active agent
tdfite s e R AR o Fadi oIt £ i1t ST At esthat

By 4 e dhardmcewd G cimaehinig sherein sadsk €058 by the

confirmation system perforns optical profilonetry on,
edErcatid aadr magh Kis i aln ¢ afd dfhee Ypirmation

Aty e tsflosage ol gotdde aganty d%adhesyatem

erein said dose confirmtion system
perfmiaTs SHat e dio i g rjaid amount of the dosage

of active agent.

139. The system of claim 138, wherein said dose
confirmation system performs said optical profilometry
while each of the carrier substrates continues to move

along the pharmaceutical machine.

140. A pharmaceutical machine which produces
pharmaceutical product, the pharmaceutical product each
having a carrier substrate and a dosage of active agent,
the machine comprising:

a dispensing system for adding the dosage of active
agent to the carrier substrate; and

a dose confirmation system for determining an amount
of the dosage of active agent that has been added to each
of the carrier substrates, wherein said dose confirmation
system performs optical profilometry on each of the
carrier substrates to determine said amount of the dosage

of active agent.
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whil e each of the carrier substrates continues to nove
al ong the pharmaceutical nachine. 140. A
woheosnmaseat i cal nmachi ne whi ch produces phar nacedrius2005/020319
product, the pharmaceutical product each having a
carrier substrate and a dosage of active agent, the
machi ne conprising: a dispensing systemfor adding the
dosagel 4if. anttd wencAgerd d dleeincdrdl erwisubsin atatd aba
dose confirmation systemfor det.ermni.n
(TR o B Bt %5% paegrer?n(%m?sn aﬁalhcgsOpgdelecgaggbd@? Jt%énéeg%
afhitlhe eatt ief Subsdaaties; sMisrteiatesaicbrdoiseues to move
confirmation systemperforms optical profilonmetry on
AN Df %@q@d%[}qceeru@t@t MAYE 1% deternine said
anmount of the dosage of active agent.141. The nachi ne
of claim140, wherein_said dose confjrmtion system
& ot 2

per f orif sdt AOHRIE AL frdATd [P 1 SALH

GH A el c SHbt L A tRs 160 | duigsc i dgpve al ong the
phar maceuti cal machi ne. 142. A net hod of

/ rovidiqg,
qual i tBRISHIHGII BT Ph A TRICERT Y rf-ﬁuf%%rmace tical

GOBUUS] NGatPerd Q8 i QY 116a1 1Y QI d ARt D¥al machine;
pharmaceuti cal product that 1s processed by the
@it maceut i cal machine; and deternining an anount of a

dosageyife Actd My ageind it Jes, Resthpdded 40t Bve agent

plurality of carrier substrates by the pharnaceuti cal
neet e hdaren afided Eom iR TPy | Ohetasriey s3ubsipgates

: . . . ti : ry
i34 B@% ghﬁ%&%%%am&ﬁﬁé%ﬁsé&’ disada Py ob bt Dot

e each of said plurality of
profilometry.

143. The method of claim 142, wherein said optical
profilometry is performed while each of said plurality of
carrier substrates continues to move along the

pharmaceutical machine.
\

144. A pharmaceutical product comprising:

an active agent; and

a carrier substrate for holding said active agent and
having a first recess, wherein said active agent is
disposed substantially in said first recess, and wherein
there is substantially no absorption of said active agent

by said carrier substrate.

145. The product of claim 144, wherein said active

agent is formed into a film on said carrier substrate.
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carrier substrates continues to nove along the
pharmaceutical machine. 144. A pharnmaceutical product

woanprizsieng: an active agent; and a carrier suBeTAR®5/020319
for holding said active agent and having a first

recess,, .wh in I.d,acti e i s g ed . -
substzé?raﬁFg ﬁ%gggé ?%r§?a?§¢2§§; gﬁg%%ﬁzkgﬁédtﬁgféve
agestibdsarhicabbpeno iabsopptliyor roff idai ¢nactilde cagere by
sabd pa%rier substrate. 145. The product of claim 144,
FHOPLTA Sai d active agent is formed into a film on

said carrier substrate.146. The product of clai m 144,

wherein_sai d active agent is.entr ed in. [ .
fiIn1&g7sahgec8FP9€F%sﬁgéFﬂ§ﬁgE f%nggﬁggﬁgbgﬁb oktlve
%'g?!nl‘lﬂ i44a Mcarrﬁimtgfaio&f actiive agemtts $hatplamealfidrynesf into
active agents that ar ormed into., | uralit f

P pﬁaélqa&;}éﬁe&foﬁ@aﬁd EXFHCD BRI ThiE T TAE, S trate-

product of claim 144, wherein said active agent is
first and second active agents,ggﬁerein said caryier

subst ldBe ARE PEOSUCAn@Ls&dGid difr¥addeaat S active

QRROY 1i& trQ r@ach et RRicod avierd idgeintand weoadith said
recesses, respectively, wherein said fjrst activ

FGemt oirs Subeed tenthe s fiinsht aNd AeSst ARGR9SP that are
%Sﬁg%sfﬂtresttor RGRTS ot WheS @S id-recontl AGldME recesses,
agent is formed into a second filmsubstantially RP

SRS esESoied e 6T e 1M G2 TThe IHdd At it Q%™ Ty, formed
Wherein ﬂ?g‘% fdinst JBERSSHi%19upstand @l |44 sdatddess, and
concave. 0. %he product of claim 148, wherein said
fuilreste ian dsadet rrianst ey defdend vidl Jrsgnachain i & second

%Hﬂif@qﬂéggﬂﬁially in saild second recess.

149. The product of claim 144, wherein said first

recess is substantially smoothly concave.

150. The product of claim 148, wherein said first and
second recesses define volumes that are substantially

equal to each other.

151. The product of claim 148, wherein said first and

second recesses are substantially smoothly concave.

152. A pharmaceutical product comprising:

an active agent; and

a carrier substrate for holding said active agent,
saidcarrier substrate having a first surface with a first
recess formed therein, wherein said active agent is at
least partially disposed in said first recess, and wherein

said active agent is formed into a film.
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equal to each other. 151. The product of claim 148,
wherein said first and second recesses are

weubwstiastshal | y snoot hl y concave. 152. A phar maeeutise®b/020319
product conprising: an active agent; and a carrier
substrate for holding said active agent, saidcarrier
substrate having a first surface with a first recess
f or medl3her®ian, pdibradti roSatlhiactind, agestein theleast

partially, disposed.in said first_ recess,. 5%19[ ' .
sséjlk?ftféﬁg\%];‘géh? ?%scfr ﬁ:ﬁeocflion osaalcfié?mjl\g%fja e By said
ot r ofulsdtatandl52, wherein there is substantially

no absorption of said active agent by said carrier
substrate. 154. The product of claim 153, wherein said

acti versgenthd Sofdu@ppetl ¢lnian ol yrevhdidin 4560 ddieive
product, of claim 152, wherejn saizfjefct ive agent is a
AR itS DITERRESD Yy chtROTAIRT formed into a
plurality of filnms |ayered on said first surface. 156.
The product of claim 152, wherein said carrier

subst ret HH PREHHY Surdridt thed i opusi $aid potive
sahdhd i1 18t ?Ttﬁﬁéﬁit;?r@f wher 8fd Sl Seeind st f 86aned into
r

has a secon ecess forned therein. 157, The product
of rhaiad 56, onEkEih Saered rat P sktbid FetRSes
are substantially snoothly concave. 158. The product
of claim 157, wherein said first and second recesses

def i nel %ol UHes R¥RducE o Subktantl el i yRegRdi D SR AcPATTIST
ol Rl 109 - Jbe, pEoduey Qi £4 & mia2, i Whepsh8i 8ai €o said

active agent 1s first and second active agents,
whier i rswiaface, and wherein said second surface has a

second recess formed therein.

157. The product of claim 156, wherein said first and

second recesses are substantially smoothly concave.

158. The product of claim 157, wherein said first and
second recesses define volumes that are substantially

equal to each other.

159. The product of claim 152, wherein said active
agent is first and second active agents, wherein said
carrier substrate has a second surface that is opposite to
said first sufface, said second surface having a second
recess formed therein, wherein said first active agent is
substantially disposed in said first recess, and wherein
said second active agent is substantially disposed in said

second recess.

160. A batch of pharmaceutical product comprising:
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carrier substrate has a second surface that is

opposite to said first surface, said second surface
woaavisng3mosecond recess forned therein, wherei RCEAISA05/020319

first active agent is substantially disposed in said

Subst AnErAF R e s o “Ca S Sive TG0 K

subst ﬁnp sal secon recess.. _
batselyeob fphatimee didetdl, mhededn eompmitsinggva iflonmitiv yfor

of carrier substrates that ch,have d of :
S0 ethbert TS ST oM DO S O P o, active
Ralelt iy ess tdham 3%aigSD where the dosage of active

agent is less than 5 ng. 161. The batch of claim 160,
wherein each of said plurality of carrier substrates

has a1fgir strrsundaces e laher €iay,sainkmgid \eadgent sasid

formed into a fil mdisposed on said first surface.

P@EraiﬁéYpP@dlf@trrdferclséﬁbrﬁtf@f,e%ﬁ’ései% éﬂdﬁ% _c%\ﬁ%‘eaec_re' and

SHRSIHA & Nes AdiveSladatess rhashernaid saidmaatisgsed

agent 1s disposed substantially in said first recess.

183 saAdbdtigs tofsysHaGfaceut i cal product conprising: a

plurality of carrier substrates that each have a

dosage of active agent, wherein a content,unifqrmt%% ,
rier

for tH&Datldte irrg tHarF I29RI® Inh et HHE RSy
aﬁq}ﬂs\ﬁ%f%%e%aqé s, lessd hanJdd nihndl 6he g hatich Ddtive
claim ) erein each of said plurality of carrier
saugssttr dtseslimposed Tuistanttiadd y dit St & Saipcess-
active agent is fornmed into a filmdisposed on said
first surface. 165. The product of claim 163, wherein
sai d defi¥.i erA setstly anfe desrme deutsicale quarduan - R eT W19 -

said %P%h&%ality of carrier substrates that each have a

dosage of active agent, wherein a content uniformity for
the batch is less than 2% RSD where the dosage of active

agent is less than 10 mg.

164. The batch of claim 163, wherein each of said
plurality of carrier substrates has a first surface, and
wherein said active agent is formed into a film disposed

on said first surface.

165. The product of claim 163, wherein said carrier
substrate has a first recess, and wherein said active

agent is disposed substantially in said first recess.

166. A method of delivering an active agent to a

patient comprising:
providing a carrier substrate that holds the active
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agent is disposed substantially in said first recess.

166. A nethod of delivering an active agent to a
weabisanssegonpri si ng: providing a carrier substpParastian0319

hol ds the activeagent, wherein there is substantially

no _absorption_of .th ti t. Mo IR £ th
58t rale S and \Eﬁleerr:el ﬁ‘cssa% stggﬁ%vlgqg eﬁ{o iag:)asreo:]Il rér%leé) ©

s td vieolayesert iyl madnl aafrmistr swbfsdoe tef, saidl wansigr said
substrate. 167. The nethod .of _cl ai 6,-.f-urt her :
éﬁgﬁﬁ%ﬂ%ﬁf oﬁﬁiﬁfﬁf@%%%€§1ﬁﬁ' %qyﬁg%wﬁﬂﬁﬂsu & St
and- P es G ishichradtdw esvrgantatien said recess. 168. A

nmet hod of manufacturing a batch of pharmaceutica
product conprising: form ng each pharmaceutica

produgtemi tihed rdasage off detiiny a eggerftumfhd e ssontdhars img
, Wherein a content unjformty for the batch. is |ess

IS RSBECESS. IThe it IFEd 9 7 ISHIR HHE:S Ul (f5°Posing

GQITRY I=NG PIRMH NG &L/ MMeRfessbst rat e that hol ds
said active agent, wherein there is substantially no

absorption of said active agent by said carrier

subst rafee. al (fetnbe Jrethed fRfctal@ing HDatdH tder
conpr|5|28ﬁforn1ng said active agent into a film
dhspaeadudd ca lf idusily fEP oS 4% 'd carrier substrate

to hold, said, aGldh &ageMceukilball i-dmRid0ds6ih Celdaidﬁage of

169, further conprising formng a recess in sa
cartriiver agifdt oft d el Wdiagpositgy RIreidt i CAYSRT i n

%ﬂii%éx%&@%?-fo]r73che“ﬂéeéé}9qsof1é£%nbﬁk?§ﬂ W9 ngs. bat ch of
pnar maceutl

cal product conprising:formng each
pharmaceuti cal product with a dosage of

169. The method of claim 168, further comprising
providing a carrier substrate that holds said active
agent, wherein there is substantially no absorption of

said active agent by said carrier substrate.

170. The method of claim 169, further comprising
forming said active agent into a film disposed on a first
surface of said carrier substrate to hold said active

agent.

171. The method of claim 169, further comprising
forming a recess in said carrier substrate and disposing

said active agent in said recess.

172. A method of manufacturing a batch of

pharmaceutical product comprising:
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active agent of |ess than 10 ng, wherein a content
uniformty for the batch is less than 2% RSD. 173. The

worbisad3ed cl aim 172, further conprising provi #CTS2005/020319
carrier substrate that holds said active agent,

wh th tantiall. t of,
e U

aethed abealtabm 1€3s tuﬁhhe@ @onp vihsineg nf @r wiomd esdi d
active agent il dIS osed n a fI%%b surface

f
spifgrgl Xrﬁpér%§§ bergle ' ﬁgldt fd %acfive agent .
175. The net hod of cIa|n1173 further conpr|5|ng

forn1n% a recess in said rr| qﬁ%‘ te and
di spogi’dg Eéﬁdm§6PP9e0§g & & CPipgising
PRAKTRG BT i2C 2l R egU %hbfs@;ﬁ:ra% lﬂ‘la&: BIACES $ adenpidtsiviey:

di spensi ng under pressure a dosage _of actlr%)(S %f £
e tearhesria phers ity sePstartls! SupS PRSELPHPR ©

Lhg 4pt %Cé%te Alyethaip Lh6d whenaidr saivktdesage is dried

on each of sald plurality of carrier substrates by a
dryi ng systemthat provides heat and air flow 178.

The pr: gquc%h%f redid® LE6.c 196 aivs S e g 1gRSAGR R i8AGTHy
of said plurality of carrier substrates i s covered by

imngn@alWQ‘CWW@ @lg@@ﬂl'—ctlr@fo @ dildhm 78 snAfa%iqy saifdrst
40539 '%fagaﬁ A dﬁéﬂyg%gw%gjﬂdﬁd)§%ﬂHHédﬂ&#H

each o ra |ty of carrier substrates.180. The
proechdct  of cIa|n1176 wherein each of said plurality
of carrier substrates has an indentif ication marker

appl i ed thereto. o
175. The method of claim 173, further comprising

forming a recess in said carrier substrate and disposing

said active agent in said recess.

176. A pharmaceutical product formed by a process
comprising:
dispensing under pressure a dosage of active agent

onto each of a plurality of carrier substrates.

177. The product of claim 176, wherein said dosage is
dried on each of said plurality of carrier substrates by a

drying system that provides heat and air flow.

178. The product of claim 176, wherein said dosage on
each of said plurality of carrier substrates is covered by

a coating.

179. The product of claim 176, wherein said dosage
is at least partially absorbed into a matrix of each of

said plurality of carrier substrates.
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181. The product of claim 176, wherein the

phar maceuti cal product has a batch that has a content
wanbdsaesdedy of | ess than 2% RSD for sai d dosagecofus2005/020319

active agent of less than 10 ng. 182. The product of

claim176 , wherein the pharmaceutical product has a

batch that has a content uniformty of |ess than 5%

RSD f ogosai dhdopageluet act cleiagéft,ofvhieesdnt haach wg. said

183. A,nonitoring.systemfor a armaceutical . '
AR L H0BEcS B FaCCUET Caopy Badee LhchciFteatitn
phakercepblcald phedweb.each having a carrier substrate

and a dosage of active agent, the system conprising: a
dose confirmati on system operably connected to the
phar mageut irgal praehiche ofsaild 16036 6;oRfhie@En omhsyst em

determ ni ng an anmount of the dosage of active agent
PhaFTRESISAEA 1addedlcs Sagh 2oPathD CERt &P Ss GoStraeas

Q%i?%%mﬁ%%r%%CQQ%EC%haﬁaQQi@%D Wher @jan Salcdadesef active
confirmation system perfornms spectroscopy on each of

egencacti dessulsdeinatl®s™do det ermi ne said amount of the
dosage of active agent. 184. The system of clai m 183,
wherei n said dose confirmati on system perforns _said

spect A8<cofpewitiosiuséc e fofc lea dalfri enegighdt r &es
%g Eﬁﬁ%%%gg%aqogﬁo@b%Qgh% e PRATBLEMHICHas a content
chi ne. . TIh y

system of claim 183, wherein said _

spedorostapy i 3 asakhair &rh B9 gogupadshsiosEigey of active
essenti gl | f (g ared, md-infrared

I hy Qf Reaf 5 ?:{ .ared, d,
ﬁ%ﬁiﬁuﬁﬁ et V|s%%le, gLorescence, | aser i nduced
fl uorescence, Raman, terahertz, photol um nescence, and
any 13, a monitoring system for a pharmaceutical machine
which produces pharmaceutical product, the pharmaceutical
product each having a carrier substrate and a dosage of

active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to each of the carrier substrates by the
pharmaceutical machine, wherein said dose confirmation
system performs spectroscopy on each of the carrier
substrates to determine said amount of the dosage of

active agent.

184. The system of claim 183, wherein said dose
confirmation system performs said spectroscopy while each
of the carrier substrates continues to move along the

pharmaceutical machine.
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conmbi nations thereof. 18 6 . The system of clai m 183,
further conprising a focal plane array detector for

weoeondsarsdeng chem cal i magi ng usi ng sai d spect r BETMSYN05/020319
187. The system of claim 183, wherein said dose

confir [ syst em has. a_caner r Wi . I € i ng
devi celr%‘r Q]gtb? al it edn aonf icrrl;aglem 01?8 é;’ac%ﬂ%?eojtiegég{ac?r ier
Zdﬂ&iﬁ;mﬁmpﬁrmb wheekteai Nf s ok o seraugnf comei s oimgy st em
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st idl &t A is i8le, WiRlEetes Saick Calmesar arnicked
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RS SNt atfaé%arb'onqe?l?ﬁ?é%rq?% Cot G g gecnce, and any

Rhsiymeaut el ceedvne. 189. A nonitoring systemfor a
phar maceuti cal nmachi ne whi ch produces one or nore

pharmaceuti cal product, each of the pharnmaceutica

productghaviig & Sed i &f SUshIed®, angrendlosagtopising a
active agent, the system conprising: a dose , . .
corgal mkanm 2YEe AR B V- Qo rRRict QEniRg tfhemical imaging

x (g%g'c eehi sai d dose confirnmati on system
ﬁetégﬁinl d *dbe é6p¥, A

ng an anount of the dosage of active agent
that has been added to the pharmaceutical product,

wher eify-pai fl) doses CONTo £ MBid 0N Sy5! SPALPEEL.Or 5B Aed@bse
i nfraredspectroscopy on at |east one of the _ _
phar fiacet i eal sysbeitdias 3 deae i net sEl deanBRMe T 3Ny hdevice
aﬁéﬁg&@glﬁ%ﬁ%\/& aﬂﬁﬁe 390, dhe, pyshem of r £d Al SudS8Prates,
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?%bitgfcgr?%foﬁé NYES.4Q SRVE A 058 Lhe PharareytpSetates

Ogi
chi ne.
based on said image.

188. The system of claim 187, wherein said camera or
video recording device obtains said image as each of said
carrier substrates continues to move along the

pharmaceutical machine.

189. A monitoring system for a pharmaceutical machine
which produces one or more pharmaceutical product, each of
the pharmaceutical product having a carrier substrate and

a dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said

dose confirmation system performs near infrared
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191. The system of claim 189, further conprising a

focal plane array detector for perform ng chem ca
woOnreginsseasi ng sai d near infrared spectroscopyPCTAR2005/020319

The system of claim 189, wherein said dose

confirmation systemhas.a_caner, r, Vi r : i

GBOrEEFGPOSLEh Aind At Ao o g B At Poear e r et

tbedphatknaeeukiadal apoodicbf ahed woeegien ofaiadtdyse agent.

confirmati on system determ nes a position of the

dosage based on said inmage . 193. The system of claim

192, wher eirResaiy@ teaneifacokivi d89,r eterdiing sdevi cese

obtains said inage as said at | east one.of_the

SREE ABEGLPBaP YAT6HUBE T ORT 568 0, §REve 4G he

BE@%‘E&%@%&:@%M&@ lcBeh b¥4thA Matirtier substsiand or a
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r.e
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product having a carrier substrate and a dosage of
active agent, the system conprising: a dose L
confi Afdt-i Bhes pyiseaosdr &3y diffectidd G4 Iemprising a
U TRCRULICal- NRC AR 13RI FHOR raIH iRIdMiTes! €Maging
etermining an anount of the dosage of active agent
tisdnchse ide g agd dod mag ach S DFIFALPECERY -cal  product ,
wherein said dose confirmation system perforns
nid-infraredspectrosco%¥ on at | east one of the

phar mid&ut iTeal syrsddrctoft ¢ ldderlfithe HEE dnsidid Sfo3he
%%%%g&m%fti% tias%t%?r?'i‘)%a‘s 19%anH18 SHStAmLY r@c@iﬂai}%‘ladevice
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comfensidegeamines a position of the dosage based on said

image.

193. The system of claim 192, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

194. A monitoring system for a pharmaceutical machine
which produces one or more pharmaceutical product, each of
the pharmaceutical product having a carrier substrate and
a dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said

dose confirmation system performs mid-infrared
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focal plane array detector for performng chem ca

i magi ng using said md-infrared spectroscopy. 197. The
weoeysisanswd cl ai m 194, wherein said dose confir RETIUS2005/020319

system has a video canera for obtaining an i mage of

\?ﬁ.ee?cé?}oéce@ Cfgrpeaipfl%m PO nBeeutd C@llaJi:hﬁé’c‘,jé{%iczﬂ‘cﬂproduct

n sa se confirmation system determ nes a
posidetorrofng e dbsageubased Yre st hderadie. aqioBve Thgent .
system of claim 197, wherein said video canmera obtains
said image as said at | east one of the pharnmaceutica
pr oduct9TontTheu ey sttemmove cdladmg 1tHe phamedceweichldose

machine. 199. A nonitori syst r. a. utica
ORISR SV Oateeane T e il RiERE
ppddtiroseaply ahitllke cpladr mecehiel calr riread woto stanatres a
carrier substrate anq_a d%%%%e of active a ent,}$he
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confirmation systemdeternjnjn apount of the |,
dosagel 9+ ati¢ v%y%ﬁ%ﬁtofhaaﬂgglgg'en%@é%rt%OTWélSlng a
PR AMRGELE i & 3d v 1 Paist e ctBET BN S& fo fiRbiey Comémi d@l | Dilaging
system perforpns UV_or visible spectroscopy on at |east
OHELRE $HE PR THEBIR TRAI SHR OteE CPRY det er ni ne sai d

anount of the dosage of active agent.200. The system
of claim 199, wherein said dose confirmatjon Sfét

per f orh®’ saflee W ety @f pF k2 ¥pet? 4 osEiopieihi $2 aga;%f
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PSLd AFd AGi e §akod dBGhNE: Heh Plos 3k P tMn O Ve B DhEs a

spect roscopy.
position of the dosage based on said image.

198. The system of claim 197, wherein said video
camera obtains said image as said at least one of the
pharmaceutical product continues to move along the

pharmaceutical machine.

199. A monitoring system for a pharmaceutical machine
which produces one or more pharmaceutical product, each of
the pharmaceutical product having a carrier substrate and
a dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said
dose confirmation system performs UV or visible
spectroscopy on at least one of the pharmaceutical product

to determine said amount of the dosage of active agent.
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202. The system of claim 199, wherein said dose

confirmati on system has a canera or video recording
wdevisge3feor obtai ning an i mage of said at | easPComs25/020319

t he pharmaceutical product, and wherein said dose

confirmation system determ nes a position of the

dosage based on said inage . 203. The system of cl aim

202, wher.eirhesaiydteaneracanivi d6O,r etenrdiing sdevi cese

obtains said image as said at |e ne of. t.
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osage of active~agent that has been added to the
pisdngacedd F3 ofr FdFdllamsRe&StF 0S84 9®Ydose confirmati on
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perforns said fluorescence spectroscopy while each "of
tfoe oirtrilerinsubst ratas cdntsiaideat d afslte Adlord tHe
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persftemrided exirémesala ipragitigprusiihg heaidpsadeoresesh@ said
35%%}roscopy. 207. The system of claim204, wherein

Sdose

203. The system of claim 202, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

204. A monitoring system for a pharmaceutical machine
which produces a pharmaceutical product, each of the
pharmaceutical product having a carrier substrate and a
dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said
dose confirmation system performs fluorescence
spectroscopy on at least one of the pharmaceutical product

to determine said amount of the dosage of active agent.
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confirmati on systemhas a camera or video recording

device for obtaining an inage of said at |east one of
woheosphzssoraceut i cal product, and wherein sai d #BOBRS2005/020319

confirmation systen1detern1nes a position of the

d
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each of the pharnaceutical product having a carrier

substrate and a dosage of active agent, the system

CoNpr bgNgirhd @%%%e%@%&'EE&E@DQO&VSEQEWQQQT@Mmprlslng a
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[detdfg@r.mi ng chem cal inmaging using said |aser induced
fl uorescence spectroscopy.

208. The system of claim 207, wherein said video
camera obtains said image as said at least one of the
pharmaceutical product continues to move along the

pharmaceutical machine.

209. A monitoring system for a pharmaceutical machine
which produces one or mofe pharmaceutiéal product, each of
the pharmaceutical product having a carrier substrate and
a dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said
dose confirmation system performs laser induced
fluorescence spectroscopy on at least one of the
pharmaceutical product to determine said amount of the

dosage of active agent.
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212. The system of claim 209, wherein said dose
confirmati on system has a canera or video recording

wdevisge3deor obtai ning an i mage of said at | easPCous2m5/020319
t he pharmaceutical product, and wherein said dose

Configqgti%geS%ig%_ d%%ecqgaﬁgf?geo%hbk%QHQ%aﬁ%edose
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dosage of active agent that has been added .to the
pFdngacedd daiseFr dAGMCe At anT SEEE USRS TR Tt on
system perfornms Raman spectroscopy on at | east one of

t he pharnmaceuti cal product. to determ ne said anpunt of
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213. The system of claim 212, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

214. A monitoring system for a pharmaceutical machine
which produces a pharmaceutical product, each of the
pharmaceutical product having a carrier substrate and a
dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said
dose confirmation system performs Raman spectroscopy on at
least one of the pharmaceutical product to determine said

amount of the dosage of active agent.
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217. The system of claim 214, wherein said dose

confirmati on system has a canera or video recording
wdevisge3deor obtai ning an i mage of said at | easPCous2m5/020319

t he pharmaceutical product, and wherein said dose

confir [ syst.em determn oSt d.on of . 14
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RtarirReaiiticall medtine. 219. A nonitoring systemfor a

phar maceuti cal machi ne whi ch produces a pharnaceuti cal
product, each of the pharmaceutical product having a

car Itri e subsd ?Hﬁt&ﬂtddcﬁf dﬂ%@glfe_znm Achimehagemnpt heing a
system conprising: a dose confirmatjon system operabl .
RIARG ARG RECGR (X2 HRICH U Lo P oce Lnaging

G NBdil PR eypdatfdiding an anount of the
dosage of active agent that has been added to the
phar maceuti cal product, wherein said dose confirnmation
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of the pharmaceutical product to det er m ne said apount
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. ( . plane array detector for performng
chwengecal | magi ng using said terahertz spectroscopy.
222. The system of claim 219, wherein said dose

218. The system of claim 217, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

219. A monitoring system for a pharmaceutical machine
which produces a pharmaceutical product, each of the
pharmaceutical product having a carrier substrate and a

dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said
dose confirmation system performs terahertz spectroscopy
on at least one of the pharmaceutical product to determine

said amount of the dosage of active agent.
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confirmation system has a canera or video recording

device for obtaining an inage of said at |east one of
woheosphatsoaceut i cal product, and wherein sai d #0%aIS2005/020319

confirmati on systemdeterm nes a position of the

dosage based on said i . 2 The system of, ¢l aim
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product, each of the pharmaceutical product having a
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clorak mekdnn asE e AR S eE nf oy RET BELHRY ofeEcal imaging
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phar
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pimdagd UM nescence spectroscopy. 227. The system of
clai m 224, wherein said dose confirmati on system has a
canera or video recordi ng device _

223. The system of claim 222, wherein said camera or

video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

224. A monitoring system for a pharmaceutical machine
which produces a pharmaceutical product, each of the
pharmaceutical product having a carrier substrate and a
dosage of active agent, the system comprising:

a dose confirmation system operably connected to the
pharmaceutical machine, said dose confirmation system
determining an amount of the dosage of active agent that
has been added to the pharmaceutical product, wherein said
dose confirmation system performs photoluminescence
spectroscopy on at least one of the pharmaceutical product

to determine said amount of the dosage of active agent.
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for obtaining an image of said at | east one of the
phar maceuti cal product, and wherein said dose

woanfsiessdi on system determ nes a position of PO®US2005/020319
dosage based on said inmage . 228. The system of claim
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228. The system of claim 227, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

229. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active
agent, the machine comprising:

a dispensing system for adding the dosage of active
agent to the carrier substrate; and

a dose confirmation system for determining an amount
of the dosage of active agent that has been added to each
of the carrier substrates, wherein said dose confirmation
system performs spectroscopy on each of the carrier
substrates to determine said amount of the dosage of

active agent.
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conbi nati ons thereof. 232. The machi ne of claim 229,
further conprising a focal plane array detector for

weoeondsarsdeng chem cal i magi ng usi ng sai d spect r BETMSYN05/020319
233. The machi ne of claim 229, wherein said dose
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233. The machine of claim 229, wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of each of the carrier substrates,
and wherein said dose confirmation system determines a
position of the dosage on each of the carrier substrates

based on said image.

234 . The machine of claim 233, wherein said camera or
video recording device obtains said image as each of said
carrier substrates continues to move along the

pharmaceutical machine.

235. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active
agent, the machine comprising:

a dispensing system for adding the dosage of active

agent to the carrier substrate; and
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continues to nove al ong the pharnmaceutical machi ne.

237. The machi ne of claim 235, further conprising a
wobao@l12pd6ane array detector for perform ng cheRCTAIS2005/020319

I magi ng usi ng sai d near infrared spectroscopy. 238.

Ioe Ch‘%%hqi -g%gﬁégﬁa te§ﬁ& HQ% S&n amount of the

confir Ao Vi recordi ng

deyvd £ fof 0 it ani ager@in tmugeaaﬁ Iseenl addédasd ome of
t he phar naceutj cal roduct,, and wher

id d :
TR Sy AR or T HEE s Tk tTeRC ofOf Rptmation

qg&ﬂﬁﬁlﬁ%%%bﬁﬂkfﬁ%ékliﬁiﬁhre@3§pea%mb@®@myn@noitCl@éﬂt one
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g
ocbﬁ iR RRATEG GRigel GRL S AuEt eI TREN 1S fatd amount of
fﬁ%éa%écéﬁ frotpstagont i nues to nove along the

phar maceuti cal nmachi ne. 240. A pharmaceuti cal machi ne
whi ch produces one or nore pharmaceutical product,

each of3¢ herphagsacem | $8l c PEAFJUEL s havh&Be n Casidelose
substrate and a dosage of active agent t he machi ne

(ﬁﬁﬂﬁi@ﬁ&ﬁﬂoﬁi%N%@%hS@%@f%¥%$e%@%@rn%@ﬁlh@ ¥#eSdosage
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rmat i systemfor determ ning an anount of the
dwalgﬂeltms e imevageheng hate haka Peepedigtiedl tBaghene -
phar maceuti cal product, wherein said dose confirmation
systemperforns md-infrared spectroscopy on at |east
one of23'he Prarmeckelné caf ptabtnc23bo Herehat neowprésing a
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pes frog nea A weanr dlmﬁfam@d8§©@tt®©$@9¥)y whi | e each of
the carrier substrates

238. The machine of claim 235,‘wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose confirmation
system determines a position of the dosage based on said

image.

239. The machine of claim 238, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

240. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active
agent, the machine comprising:

a dispensing system for adding the dosage of active

agent to the carrier substrate; and
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continues to nove al ong the pharnmaceutical machi ne.

242. The machi ne of claim 240, further conprising a
wobao@l12pd6ane array detector for perform ng cheRCTAIS2005/020319

i magi ng using said md-infrared spectroscopy. 243. The

machi ne of cl aim 240, wherein_ sai 0 tLon

systeﬁ?ﬁg %%ﬁ%'gn%Fl%nd%% ?ecor%gn%g%%€££%£$€rég amount
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243, wherein said canera or vijideo recordi
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ocbf aW% R prigel 61 sRF adutt | EasHCERENHRC, Ratd amount of

é%éCEE HEpdystagont | nues to nove along the
pharnace i cal machi ne. 245. A pharmaceutical nachine

whi ch produces one or nore pharmaceutical product that

each haye argarhiehisabstrat gimnds@, dpsageinf sacti ¥ése
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t@@mth@@e@e@@ pededaleong hehphahas@eaebaraprvageine.
wherein said dose confirmation system perforns UV or
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onsimgi vk &d spedt inscapgdwhpeet eashopy -t he carrier
substrates

243. The machine of claim 240, wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose confirmation
system determines a position of the dosage based on said

image.

244. The machine of claim 243, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

245. A pharmaceutical machine which produces one or
more pharmaceutical product that each have a carrier
substrate and a dosage of active agent, the machine
comprising: |

a dispensing system for adding the dosage of active

agent to the carrier substrate; and
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continues to nove al ong the pharnmaceutical machi ne.

247. The machi ne of claim 245, further conprising a
wobao@l12pd6ane array detector for perform ng cheRCTAIS2005/020319

i magi ng using said UV or visible spectroscopy. 248.
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SRR Y ot Wt er TR Hok t?%ﬁeo?o?ﬁﬁgmation

d%ﬁs'it% heseth efs sav doi M€l bl 49oedheoc seshy nen odt claast one
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whi ch produces one or nore pharmaceutical product,
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248. The machine of claim 245, wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose’ confirmation
system determines a position of the dosage based on said

image.

249. The machine of claim 248, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

250. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active
agent, the machine comprising:

a dispensing system for adding the dosage of active

agent to the carrier substrate; and
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continues to nove al ong the pharnmaceutical machi ne.

252. The machi ne of claim 250, further conprising a
wobao@l12pd6ane array detector for perform ng cheRCTAIS2005/020319

i magi ng using said fluorescence spectroscopy. 253. The

machi ne of cl ai m 250, wherein,_ sai 0 tLon
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system performs | aser induced fluorescence
spectrb@%oﬁ¥h©nmachieas©fo@éabm 2he, phurrhesucPBarising a
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i nduced fl uorescence spectroscopy while each of the
carrier
253. The machine of claim 250, wherein said dose

confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose confirmation
system determines a position of the dosage based on said

image.

254. The machine of claim 253, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

255. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active

agent, the machine comprising:

a dispensing system for adding the dosage of active
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substrates continues to nove al ong the pharnaceutica

machi ne . 257. The machi ne of cl aim 255, further
woanprizsieng a focal plane array detector for pectaSmiosg20319

chem cal imaging using said |laser induced fluorescence
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said dose confirmation systen1has a canera or video
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hat eyt 62 sTREN 18280 A hauIRgeucal machi ne

producesore “or rmaceut | product,
each of t he pharnaceutlcal product having a carrier

substr a a_dosage of. acti,ve ent, the_machi,n
conprigﬁﬁg:ggaigﬁgﬁégﬁg §y§§3ﬁPf8$gad8Pﬁ§eﬁﬁeSS&8a§ s€
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stem perfornms Raman spectroscopy on at | east one of
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the dosage of active agent. 261. The machine of claim
260, wherein said dose confirmation system perfornsg

sai d RARAN gbgcpﬁsgéaﬁyoﬁhpﬂélm 255, Turther comprising a

focal plane array detector for performing chemical imaging

using said laser induced fluorescence spectroscopy.

258. The machine of claim 255, wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose confirmation
system determines a position of the dosage based on said

image.

259. The machine of claim 258,. wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

260. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active
agent, the machine comprising:
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each of the carrier substrates continues to nove al ong

t he pharnmaceutical machine. 262. The machi ne of claim
waams/1ksseh her conprising a focal plane array deCeaiSerns/020319

for perform ng chem cal imagi ng using said Raman

spectroscopy. 263. The, nmachine_qf..claim?2 wherein . .

sai d dds lg%ﬁPFFﬂﬁthﬁt§Ws 8ﬁ1ﬁ§glggc§ﬁ%r§g8?gsi Sooctive

regenti bg teyi eerkoerobtibkbrageanahdange of said at
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phar maceuti cal _machine. 265. A pharnmaceutical nachi_ne
wehernpEedteealorECErChoEe PRECHHEBE S84l prednEt of the
egggagg Lheaphagaeggutical product having a carrier
substrate and a dosage of active agent, the machine
conprising:a dispensing systemfor adding the dosage

of acthye agROLLEALAE G LLEEnSHBE!! Aheredndsd dosese
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ophahwaphat heeéumachinproduct to determi ne said anount

of the dosage of active agent. 266. The nmachi ne of

cl ai m 265, wherein said dose confirmation system

per f or d62saTdet mrahénezo$petainsg6fy further comprising a

focal plane array detector for performing chemical imaging

using said Raman spectroscopy.

263. The machine of claim 260, wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose confirmation
system determines a position of the dosage based on said

image.

264 . The machine of claim 263, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

265. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active

agent, the machine comprising:
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whil e each of the carrier substrates continues to nove

al ong the pharmaceutical nachine. 267. The nachi ne of
wobheism268®, further conprising a focal plane aPCcags2005/020319
detector for perform ng chem cal imging using said

terahertz, spectroscopy. 268. The machj im2 :
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A
RIEBTR G herthi PEOHRT et PréRitR R BReS 3t dndgunt of the
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product having a carrier substrate and a dosage of
active agent, the machi ne conprising:a di spensing

systemfor adding-i he. dosage.oh 864 Vighagent ggiahgose

carrier substrate; and a dose confirmation system for
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pharmaceuti cal product to determ ne said anount of the
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using said terahertz spectroscopy.

268. The machine of claim 265, wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose confirmation
system determines a position of the dosage based on said

image.

269. The machine of claim 268, wherein said camera or
video recording device obtains said image as said at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

270. A pharmaceutical machine which produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active

agent, the machine comprising:
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spectroscopy while each of the carrier substrates

continues to nove al ong the pharmaceutical nachine.
wazds/12sse9 machi ne of claim 270, further conpri BCIS2005/020319
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using said photoluminescence spectroscopy.

273. The machine of claim 270, wherein said dose
confirmation system has a camera or video recording device
for obtaining an image of said at least one of the
pharmaceutical product, and wherein said dose confirmation
system determines a position of the dosage based on said

image.

274. The machine of claim 273, wherein said camera or
video recording device obtains said image as saild at least
one of the pharmaceutical product continues to move along

the pharmaceutical machine.

275. A method of providing quality control for a

pharmaceutical machine comprising:
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conbi nations thereof. 277. The nmethod of claim 275,
wherein said spectroscopy is perfornmed while each of

weabwd/pbdval ity of carrier substrates conti nueBCTWS2WSB20319
al ong the pharmaceuti cal machine. 278. The nethod of

claim 275, further conprisin rform
VIR R S e S R R s
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nBeRFhEC282PYA net hod of providing quality control for
a pharmaceuti cal machi ne conprising: performng near
infrared spectroscopy on at | east one pharnaceutlca
produc?75ha?h?smEFB@@sgédC%?lmhg7EhaWﬁﬁééapl§§P
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277. The method of claim 275, wherein said
spectroscopy 1s performed while each of said plurality of
carrier substrates continues to move along the

pharmaceutical machine.

278. The method of claim 275, further comprising
performing chemical imaging using said spectroscopy with a

focal plane array detector.

279. The method of claim 275, further comprising
obtaining an image of each of said plurality of carrier
substrates and determining a position of said dosage of
active agent on each of said plurality of carrier

substrates based on said image.

280. The method of claim 279, wherein said image is
obtained as each of said plurality of carrier substrates

continues to move along the pharmaceutical machine.
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283. The nethod of claim 281, further conprising
perform ng chem cal inmaging using said near infrared

weoepestizessgeopy With a focal plane array detect oPCTA82005/020319
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283. The method of claim 281, further comprising
performing chemical imaging using said near infrared

spectroscopy with a focal plane array detector.

284. The method of claim 281, further comprising
obtaining an image of said at least one pharmaceutical
product and determining a position of said dosage of
active agent on said at least one pharmaceutical product

based on said image.

285. The method of claim 284, wherein said image is
obtained as said at least one pharmaceutical product

continues to move along the pharmaceutical machine.

286. A method of providing quality control for a
pharmaceutical machine comprising:

performing mid-infrared spectroscopy on at least one
pharmaceutical product that is processed by the

pharmaceutical machine; and
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product and determ ning a position of said dosage of
active agent on said at | east one pharnmaceutica

wonroduessebased on said i mage. 290. The net hod 8€TAIS2A081020319
289, wherein said imge is obtained as said at | east

{ I duct t
pharnd@% gﬁgTiﬁgcﬁln%mggﬁico In#ﬁ %fgg¥§3?%9%gaggﬁt
qu@éttya@OMéémlaﬁ@édat@haaﬂaceutleaStnanh|pharmaceutical
[iSj rmn b] e t
SRRt "k BB e iRt rRE Tt ohncb FpRnBEpE P8 YRRl mia-
bynfherphaspacerdscabymachi ne; and determining an

anount of a dosage of active agent that has been added
to said at | east one pharmaceutical product by the

phar mageu! i e@d ABEhbACobasedian28a6) dwwr@invisshal md-
spectroscopy. 292. The nethod of claim 291,
shmaarw%rsw@fm%cgwcwo@%mrmgdp@?%%ﬁnéal%ﬁiﬂeleast one

Sgh Srfh cb g8t a PNSrOHAE FRESHE | £8bs PEOTHETeCANbhGUERt O
nove al ong the pharmaceuti cal machi ne. 293. The net hod

cﬁh%¥%@%$Q©lca$um%ﬁ%%n%onpr|S|ng perform ng cheni cal
i magi ng using said UV or visible spectroscopy with a
focal Elane array detector. 294. The nethod of claim
291, f $$heTh%om9Fh@dn@fo@%@¥M|%§6anfpﬁﬁ§§roﬁo§ﬁréséﬂg

p%gﬁl %ﬁfn &gf@gi ' fﬁgggﬁgdaginangagat ﬁiH‘-Hh@Qa@ed

dosage of active agent on said at
I@ESGtDQQCQPErﬂat@u@I59¢abr©ﬁ@@@ @agém datsatrdari mge.
295. The nethod of claim 294, wherein said image is

obt ai ned as said at |east one pharnaceutical product
289. The method of claim 286, further comprising

obtaining an image of said at least one pharmaceutical
product and determining a position of said dosage of
active agent on said at least one pharmaceutical product

based on said image.

290. The method of claim 289, wherein said image is
obtained as said at least one pharmaceutical product

continues to move along the pharmaceutical machine.

291. A method of providing quality control for a

pharmaceutical machine comprising:

performing UV or visible spectroscopy on at least one
pharmaceutical product that is processed by the
pharmaceutical machine; and

determining an amount of a dosage of active agent
that has been added to said at least one pharmaceutical
product by the pharmaceutical machine based on said UV or

visible spectroscopy.
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continues to nove al ong the pharnmaceutical machi ne.
296. A nethod of providing quality control for a
woheosnaseat i cal nmachi ne conpri si ng: perform ngPCT/US2005/020319
fl uorescence spectroscopy on at |east one
pharmaceuti cal product that is processed by the
phar maceuti cal nmachi ne; and determ ni ng an anount of a
dosage26Pp . aCtheveeabedt offthaflahas 2Béenwaddednt sagai dVabor
| east. one pharmaceuti cal product by the pharnmaceutica
rReRRLSbaBaa oRaP PR BreLEhed vhale! S8cbpsT 2570t one
Thraprbbedtotatll pir6ud86, cohetaurssabdmbveonesaentee
sgectroscogg ii ger ormed while said at | east one
pRAFFREEEEF SR plBaHc Scont i nues to nove al ong the
phar maceuti cal machi ne. 298. The net hod of claim 296,
further conErising perfaormng chem cal ima in% usLn%
sai d fFrodresf8nBETERECPLOSLEPT witth &UFSESF FPERELSINg
apkayodrt 6t Bhem?2891 ThagAByhadial ehaumuR96r Fuktibak
conpri sing obtaining an inmage of said at |east one
pRREARECEEPRY "hEBdacEOgAd BerBRNRATAY HSp6STtOron of
sai d dosage of active agent on said at |east one
pharmaceutical product based on said image. 300. The
nethod28ﬁ-cﬁaﬁnm2999dmﬁéréﬂﬁl@a?@lvnﬁgétg§ro§papﬁé§la§
Séan?ﬁihSaéﬁ ORERNBEMAGSU! heah cRLRIHAE %ﬁ@%bﬁ%%%tﬁ%al
move al ong the pharmaceutical machine. 301. A nethod
obrpdogtding deakrnynépat poPopstignprir raédudegge of

HFEPEOQ QﬁgﬂEiéhngéiBeEEoﬂgEgg b éeEhEQﬂHEQQtical product
f ast

uorescence spectroscopy on at le one
phasadcent sgall pmadect that is processed by

295. The method of claim 294, wherein said image is
obtained as said at least one pharmaceutical product

continues to move along the pharmaceutical machine.

296. A method of providing quality control for a
pharmaceutical machine comprising:

performing fluorescence spectroscopy on at least one
pharmaceutical product that is processed by the
pharmaceutical machine; and

determining an amount of a dosage of active agent
that has been added to said at least one pharmaceutical
product by the pharmaceutical machine based on said

fluorescence spectroscopy.

297. The method of claim 296, wherein said
fluorescence spectroscopy i1s performed while said at least
one pharmaceutical product continues to move along the

pharmaceutical machine.
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t he pharnmaceuti cal machi ne; and determ ning an anount
of a dosage of active agent that has been added to
weabw/1asseh east one pharnaceuti cal product by t ReT/US2005/020319
phar maceuti cal machi ne based on said | aser induced
fluorescence spectroscopy. 302. The nethod of claim
301, wherein said | aser induced fluorescence
SﬁeCtrﬂggpthéSm@@ﬁé@r@fch@iMeZSajdfartheﬁstompeising
pharmaceuti cal product coptinues to npve_along the
SR HREBUAT CalHEhT e 030 Tho dethbd b1 UGF PR 361,
fasd bero SONPY | wity Perdoslr pragbesieal dsvgLdgrusi ng
said | aser induced fluorescence spectroscopy with a
focal plane array detector.304. The nethod of claim
301, fypsdhern&onpEh sk NGr 0Bt aimi Ng6 ANFi FEBEr Of ot s 8hg
| east one pharmaceutical product and determning a |
pokt2iminofasal R gosafesdidatt | beaaherte onlagracautical
'S%f?'éau e RHagABSEH h £RY Proguetibased 85igakdshyBIsE
5. The nmethod of claim 304, wherein said imge_is
obthinedegentarn 3tifeattlonst ppag nieerpreartpeaduproduct
C L_Au 9; oye ong the pharmaceutical nachine.
§%€%é£\§%t oﬁggT %@%viding quality control for a
phar maceuti cal machi ne conprising: performng Raman
spectr 0 a . hh C ' ug
that 12007 oSt eLATRE SheiMnaalti Sar rohras: anaoe io
delb ea imadl ngs ape ddoant Llefdst dosageavhaaettyeadgeneduaht
has been_ added sai t eyt |
Sradace e Eharphar ecad: rhEPhaRRaRRELEREHALATh.

e pnarmnmace ased on sal

Raman

301. A method of providing quality control for a
pharmaceutical machine comprising:

performing laser induced fluorescence spectroscopy on
at least one pharmaceutical product that is processed by
the pharmaceutical machine; and

determining an amount of a dosage of active agent
that has been added to said at least one pharmaceutical
product by the pharmaceutical machine based on said laser

induced fluorescence spectroscopy.

302. The method of claim 301, wherein said laser
induced fluorescence spectroscopy 1s performed while said
at least one pharmaceutical product continues to move

along the pharmaceutical machine.

303. The method of claim 301, further comprising
performing chemical imaging using said laser induced
fluorescence spectroscopy with a focal plane array

detector.
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spectroscopy. 307. The nethod of claim 306, wherein

sai d Raman spectroscopy is perfornmed while said at
woeeasst12886@ phar maceuti cal product continues t oPODAS2005/020319

al ong the pharmaceuti cal machine. 308. The nethod of

claim 306, further conprising perform ng chem ca

i magi ng using said Raman spectroscopy with a foca

pl ane 304 ayTiletwstiosd SP%1dhe mlhoﬂuﬁtheta&:omﬁﬁﬁsing

further co r b
St Tage b et T et ar e Rt e Rafnatrufanh:

ogﬁrcs@h@lt d@@@g@e@éﬂ@iﬂlﬂ@%a@e@ésﬂﬂléﬁl ff atal @agbsage of
phar maceuti cal product based on said i

i mge. 310. . The
rﬁﬁ?&%ﬁcﬁg%m%r%@3@@1dmﬁ%r%?%sga?ﬂer @EmggeBBrﬁ?ﬁeBrgguCt
S5 g @toh 8814 ongadpbar maceut i cal product continues to
nove al ong the pharnmaceutical nmachine. 311. A nethod
of providing quality control for a pharmaceutica

machi nfo§0“f’r‘ié ShOGhoResFOLTh G 868 AhGRE Zo SREELE QSERARYe is
on at ast one pharnmaceuti cal product that is

ehtebsed »y 3hbd pharheestt pral Phathppeutifgl product
d@éﬁ%{%&é@%é APDUL o ﬁgt@?@'ogﬁgﬁngéeéemﬁ ﬁQ@HEnéhat

has been adde to sal east one pharmaceuti cal
product by the pharmaceutical machi ne based on said

terahegtz %%ﬁerdﬁ ?g'%§&gldl % ggéf?g%oé?ﬁkﬁbg]gé} a

wher ei 1" sai pectrosco or me
sehalred cdeabta breaphimencenprealngr oduct continues to

move 8l ongo e, PALARGCHEEERLBERY 6n at least one

pharmaceutical product that is processed by the
pharmaceutical machine; and

determining an amount of a dosage of active agent
that has been added to said at least one pharmaceutical
product by the pharmaceutical machine based on said Raman

spectroscopy.

307. The method of claim 306, wherein said Raman
spectroscopy is performed while said at least one
pharmaceutical product continues to move along the

pharmaceutical machine.

308. The method of claim 306, further comprising
performing chemical imaging using said Raman spectroscopy

with a focal plane array detector.

309. The method of claim 306, further comprising
obtaining an image of said at least one pharmaceutical

product and determining a position of said dosage of
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313. The nethod of claim 311, further conprising

perform ng chem cal inmaging using said terahertz
wepestizesseopy With a focal plane array detect oPCT®%4005/020319

The nmet hod of claim 311, further conprising obtaining

an image of said at,least.one pharnmaceutical . produ

a%%tﬁ%ge?%?%Fn%naS%%gi? o%e%?tg%?% %%ggégggPtggggvé£OduCt

agemd odn S&d id aimd@ast one pharmaceuti cal product

based on said i mage. 315. The net hod of cl ai m 314,

wherein said inmage is obtained as said at | east one

phar megen} i Tiaé REOWIgt o£0BLATESOD P WRE¥EehoBgitihémage is
phar maceuti cal pachj ne. 316. A nethod of proyidin
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on at | east one pharmaceutical product that is

processed by the pharmaceutical machine; and
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peloitred ceyt t el phachbee uEPRRT 1 HBR%i ne based on said

phot ol ym pg f@&¢t§P§H%£Q%C§$50t§&gcogbeoHEEBOﬁeQEt one

cl ai m'315, wnerein said photol um nescence spectroscopy
i shpendcewebcahi peodart Bat ebstPopecphadniEebhecal

ﬁg%%gﬁgcggg%%g#ﬁﬁaggi yeagaong t he pharnaceutica

I ne. he nmethod of claim 316, further
conpr i d¢regrmpening ningandent caf &ndgsageusfngcsavd agent

Y i v Ay
poppuicsi by tbeaphengaaeuitiegd ohching Hasechsn e@ed

%g%%g%%%%tggghtroscopy.

312. The method of claim 311, wherein said terahertz
spectroscopy is performed while said at least one
pharmaceutical product continues to move along the

pharmaceutical machine.

313. The method of claim 311, further comprising
performing chemical imaging using said terahertz

spectroscopy with a focal plane array detector.

314. The method of claim 311, further comprising
obtaining an image of said at least one pharmaceutical
product and determining a position of said-dosage of
active agent on said at least one pharmaceutical product

based on said image.
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product and determ ning a position of said dosage of
active agent on said at | east one of said

wohersmagssait i cal product based on said i nage. 3ROT/USh®5/020319
met hod of claim 319, wherein said inage i s obtained as

vove aPbhg ThE PRERAGCBG: FLB dlhy netesain Rent tnade is

WBBi:bQﬁéﬁgaSYStan her 1aaehabﬁacputamabetmcth:anephaauct
produges one or nore_pharmaceuti cal gduc each of

tﬁ@nEﬁﬁPﬁﬁcEBt PeFF BIJ‘SBQCF Ra¥ ﬁéjmﬁcSH r8r Sabstate

and a dosage of active agent, the system conprising: a

dose confirmati on system operably connected to the
phar madéht i BalekBeri RE, PEaVdddBge ILBAEEY TEOPER Ody SO&ENP

Ehgkﬂheéﬁgléalaﬂeéﬁﬁn@f cbherdesage of active agent
at has been added to each of thé carrier substrates

by t hePphAPKBERGt PERECAHBANAE CCRREr EPRCEEPECERYe o at least
CBH%' %gﬁﬁq%eﬁﬁkﬁﬂ‘ g%ﬁ%ﬁstﬁ%' ¢al pRERELLREELLY 08

eac e carrier ubstrates to determ ne sa
apbanractut headovagbiokiaerfve agent. 322. The system

of clay g&é%ﬂlanmrsmaaehgtdea%e Cgeé pg%foacﬂ%e%gent

perforns sard optical profilonetr 'e each of
carirderhaubsterataddednt ¢ nersd tat nbyesal @m@ phermaceutical

H%{ produkg S(ﬁﬁﬁﬁéfﬁﬁﬁggﬁ %?%EQ%% cal égg%ugﬁcgéggh

ofpltctteolphammnw:ai;pembmmomw ng a carrier

substrate and a dosage of active agent, the machine
conprising: a dispensing systemfor adding the dosage

of actBy@a.afkatmebhbtHeotaribeém Slibst whtegiandaaddose

CBH %oﬂamlggsé %Egng£8gtgggggg§nHggpggfgg%e twhile said at
least one pharmaceutical product continues to move along

the pharmaceutical machine.

318. The method of claim 316, further comprising
performing chemical imaging using said photoluminescence

spectroscopy with a focal plane array detector.

319. The method of claim 316, further comprising
obtaining an image of said at least one pharmaceutical
product and determining a position of said dosage of
active agent on said at least one of said pharmaceutical

product based on said image.

- 320. The method of claim 319, wherein said image is
obtained as said at least one pharmaceutical product

continues to move along the pharmaceutical machine.

321. A monitoring system for a pharmaceutical machine
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of the dosage of active agent that has been added to

each of the carrier substrates, wherein said dose
woaondfsiessd i on system perforns optical profil omeCTUSLW5/020319

each of the carrier substrates to determ ne said

aggunt of the dosage of actiye a%ent. The n%phine
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.324.
EraPhPS25SSWhBPePl E81F 858& ﬁFPF&&Fﬁo€I$¢§€éW1eaCh ot
pehtophersacduaptatabrpdolkit! omavinows lcareder efuddteate and
carrier subitraﬁgs continue%hto noﬁe al ong the
pRafEEEGt PEaP Chadfi AEST325 PR RECHET GP BrovidiFig
gquality control for a pharmaceutical nachine

conprising: perfarmng.optical profilonetry on each
pharnaéeagFEaFoﬁgé&Wé 1P aPY§§egr8@§§§ggyb§09ﬁ€0ted to the

phasmasedtit€ah1MAebhAfe, aRd idetekl RioRd 1 3had RN s yaft ot
dosage of active agent that has been added to each of

adBFGERLNYPIopNcEPPHEE Sfbéheariesapy Pheactive agent that

PhasmBeeH! beakgmeehkaenbagednan caaird e@Pkigdh rates by the
profilometry. 326. The method of claim 325, wherein

sBharBpErEAL CBLoRRLBABEr y WRETEERT §RAEM IRFiel €oaddpmgftion
S3YdtBhubaLELYAl oBREELET pSUPSLLALES yCEA! LAUES o0 ciRve

al ong the pharmaceutical machine. 327. An apparatus

f 6Rrpiedusithgtsntesr taodetphmingaceatidcamproduel &hehdosage
hg¥iQgtgvgaggggg.substrate and a dosage, the apparatus
conpri si ng: I spensi ng nodul e that di spenses the

dosage onto each of the carrier substrates, wherein

sai d dsspensjng 9398&609!é@ggae§gﬁbewﬂg§aq% RY¥iq dose
nmovenent of sai I spensi ng nodul e.

confirmation system performs said optical profilometry
while each of the carrier substrates continues to move

along the pharmaceutical machine.

323. A pharmaceutical machine that produces one or
more pharmaceutical product, each of the pharmaceutical
product having a carrier substrate and a dosage of active
agent, the machine comprising:

a dispensing system for adding the dosage of active
agent to the carrier substrate; and

a dose confirmation system for determining an amount
of the dosage of active agent that has been added to each
of the carrier substrates, wherein said dose confirmation
system performs optical profilometry on each of the
carrier substrates to determine said amount of the dosage

of active agent.

324. The machine of claim 323, wherein said dose
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328. The apparatus of claim 327, wherein said novenent
of said dispensing nodule is vibration of said
wdi2eEansieng nodul e. PCT/US2005/020319

confirmation system performs said optical profilometry
while each of the carrier substrates continues to move

along the pharmaceutical machine.

325. A method of providing quality control for a
pharmaceutical machine comprising:

performing optical profilometry on each
pharmaceutical product that is processed by the
pharmaceutical machine; and

determining an amount of a dosage of active agent
that has been added to each of a plurality of carrier
substrates by the pharmaceutical machine based on said

optical profilometry.

326. The method of claim 325, wherein said optical
profilometry is performed while each of said plurality of
carrier substrates continues to move along the

pharmaceutical machine.

327. BAn apparatus for producing one or more
pharmaceuticalproduct each having a carrier substrate and
a dosage, the apparatus comprising:

a dispensing module that dispenses the dosage onto
each of the carrier substrates, wherein said dispensing
module dispenses the dosage by movement of said dispensing

module.
328. The apparatus of claim 327, wherein said

movement of said dispensing module is vibration of said

dispensing module.
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