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| (54) Title: IMPROVEMENTS IN OR RELATING TO ELECTROSTATIC COATING OF SUBSTRATES OF MEDICINAL

PRODUCTS

(57) Abstract

) A method of coating substrates of medicinal products with a dry powder includes the following steps: feeding the medici-
| nal substrates onto a conveying means (1); supplying the dry powder to a region (5) through which the substrates are to be con- _

veved; conveying the medicinal substrates on the conveying means (1) through the region (5) with the conveving means and or ;
‘the substrates maintained at a different electric potential from the dry powder, whereby the dry powder is attracted to the exposed |
surfaces of the substrates but is unable to reach the coated surfaces of the substrates in contact with the conveying means, and
treating the dry powder coatings to convert the powder into a fused film secured to the substrates.
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Improvements 1n or relating to Electrostatic Coating of

Substrates of Medilicinal Products

The present 1nvention ralates to a method and

apparatus for electrostatic coating of substrates of
medlicinal preducts. The i1nvention 1s particularly, but
not exclusively, concerned with the coating of pharma-
ceutical tablelt cores with a dry powder.

Proposals for electrostatic coating of tablets have

-

Dean made

g
f)

or at l=2ast the last tThlirty years or so. For

.

example, GB-1075404 (published 1n 1967) proposes an

apparatus for coating tablets in which a liquid is

sprayed onto one face of each tablet core as the tablet

cores are conveyed below a first stage sprayer having an

-assoclated high voltaQe grid, the coating 1is dried, the

coated cores'are then conveyed below a second stage

wsprayer.having an associated high voltage grid with the

other side of the tablets uppermost, and then that

- coating is dried again.

'  Vérious papér.prOposals for electrostatically

-cbat;ng.tablet cores with a liguid or a dry powder have

'-béeh médé'butlas'yét7at least in the case of pharma-

.9~T_}]fdQUti¢al*tablets'thére 1S no recognized electrostatic

J *{ ;  h¢Qatiﬁg‘method{cr apparatus that has proved sufficiently
r, ,gsuc¢és$fu1fﬁo,be.appliéd commercially on a reasonable
Lﬁ;ffgs;fQCaleJ'7Whilé'therejare rotary tablet presses capable of

~ producing pharmaceutical tablet cores continuously at a

~ rate of for example 5,000 tablets per minute, the

o
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subsequent coating of the tablet cores is most commonly
ca;ried out as a batch process by applyilng a liguid
coating in a revolving drum.

In order to provide a commercially viable apparatus
or method for coating medicilnal products various problems

must be overcome. It 1s 1n many ways easler *o aonply

8

liquid rather than a dry powder as the coating materizal

AV J S SR

and therefore, although both options have bpsen considered

D

in research, workers have favoursed the uszs ~-° 13im

If a dry powder 1s applied then 1T 1s harder to obtain
adhesion of the coating to the subs“rats, which is noz

1tself likely to be sufficiently electrically conducting,
even when the powder is electrostatically charged. In
order to provide a lasting bond between the substrate and
the powder, the ﬁowder must be transferred into a film,
for example by melting, but in the case of a medicinal

product, which in many cases will include organic

materials, must not be damaged. Furthermore an even

coating is required and it is very difficult to obtain an

even coating of powder on an electrically insulating

- medicinal substrate, even when the powder is electro-

‘ 'Stati¢ally‘charged.'

,  '25 

When liquid coating 1s used, the coating must be

dried, :Theoretically such drying could 1in some circum-

‘stances be carried out at room temperature but in
- commercial practice it is important, for example because
- of the rate'at}whiCh the process nust be carried out, ©o

| heat_the-tabletS[and‘that 1s expensive because of the
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large input of energy required to vapourize the solvent
used in the liquid coating. Another disadvantage of

ligquid coating is that it cannot be used for coating
materials that are not soluble or sultably dispersible 1in
5 a usable liquid, preferably water.

It is an object of the invention to provide an
improved method and apparatus for coating substrates ot
medicinal products.

According to the invention there 1s orovided a

10 method of coating substrates of medicinal preducts with a
dry powder, the method including the followling steps:
feeding the medicinal substrates onto a conveying
‘means;
supplying the dry powder to a region through which
15 the'medicinal substrates are to be conveyed“on the
conveying means;
conveying the medicinal substratés on the conveying
means through the region with the conveyling means and/or
the substrates maintained at a different electric
20 potential from the dry powder, whereby the dry powder 1S
.attracted to the exposed surfaces of the substrates but
1S unable to reach the surfaces of the substrates 1in
contact with the_cbnveying means, and
'*treating the dry powder coatings to convert the
25 powdér 1nto a'fused film secursd to the substrates.
. .‘By'plaCing the'substrates on a conveyling means
'durinq'the'charginq process, = 1s found that a satistac-

tory spréad.Of powderVOVer the substrate can be obtalned.
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It 1s also found that some unevenness of distribution is
not necessarlly serious, even if it is important for the
final tablet to have a coating of substantially constant
thickness, because further levelling can take place when

the powder 1s converted into a fused film. Thus the

present invention enables a desired thickness of coating

o be applied uniformly over a surface of a substrate.

Tne thicknsss of the coating will typically be greater

than 10 um. Although Tthe present invention as defined

above still 1lnvolves the input of energy to convert the

vowder 1nto z fusad film, the amount of energy raguired

2

can be substantlally less than that involved in the case
where a liquid coating comprising a coating substance
dissolved in a suitable solvent 1s applied and the
solvent has to be vapourised after application of the
coating. The method alsoc removes the necessity for
solvent handling and disposal and for batch processing.

‘The medicinal products will usually be pharma-

ceutical tablets ("tablets" being as defined below) but

they may also be implants that are not administered

orally.
- While reference is made throughout the specification

to "tablets" and the invention is of particular applica-

 ”tion to pharmaceutical tablets of conventional shape, it

should-befunderstood that the term is to be interpreted

in a broad sense as covering also, for example, pellets,

- capsules or spherules.

while'the methodiof the 1nvention will generally be
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applied to the coating of tablet cores (or substrates of
the medicinal products) which have not received any
coating since being formed in a press, 1t may be used to

apply a coating on top of an already coated or partly

coated tablet core.

The method of the present Invention may be carried
out as a continuous process. 1n practice there are con-

sideraple advantages in being able to operate the coating

|
CroCes8s ConTInuou

3
(12

lv rather than as a batch process.

While there are certain applications, which will be

- - - : - A _— e
referrec 7O later, wisre 1t

it wi.l be desired to coat the
medicinal substrate on one side only or with at least
one discontinuity in the coating, it will generally be

desirable to coat all of the exterior of the tablet core.

accordingly the method preferably comprises the following

further subsequent steps:

feeding the medicinal substrates onto a conveying

means with the treated powder coatings of the substrates

in contact with the conveving means and with that surface

of the substrate that was in contact with the conveying
means during the above-mentioned conveying step exposed;

supplying the dry powder with which the substrates

are to be coated to a region tharough which the conveying

- means passes; -

~ conveying the substrates on the conveylng means

'through"thegrégion with the ccnveving means and/or the

-substrates maintained at a diiierent electric potential

from the,dry powder whereby thz2 dry powder 1s attracted
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to the exposed surfaces of the substrates but 1s unable

to reach the coated surfaces of the substrates 1n contact

with the conveving means, and

treating the dry powder coatings To convert the

newly applied powder into a fused film secured to the

supstrates.

For practical convenience the conveying neans used

-

g - . . ' ot y
Rigrac.yy oL iz Oone

during the second coating stage is p

Hy

used during the first coating stage but 1t is vossible to

use the same conveying means for Doth coati:

{1
i
4
.
L)
n
.l
$t

ges.

The powder applied during each coating stace will usuallvy

be the same but 1t 1s of course possible to apply

different powders at each stage; simllarly the same

thickness of goating will usually be applied at each

stage but different thicknesses may be applied, if

desired.

If desired still further coating stages may be

employed for example to apply powder to sides of the

products, 1f the sides have nbt already been coated.

Preferably the conveying means comprises a conveyor

belt. The conveying means may however comprise an

1.inclined static‘Surfaceuor a vibrated surface along which

the'SQbétrates slide.' The friction between the sub-

“fstrates and’the inclined surface may be reduced by

_ paSsihgfair-thrdugh.the inclined surface from the

7 convertinq'the powder 1nto a IZused film may advant-

    ageously‘COmpriSe QOﬁVérting the powder into the ligquid
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phase after which it returns to the solid phase.

~ We have found that the conversion of the dry powder
into a fused film not only serves to secure the coatlng
to the substrate but also provides a means by wnich the
5 distribution of the coatling material over The substrate
may be made more even. In some cases the coatlng
material may have such a low viscosity when fused that
the coating will distribute 1itself evenly cover a subD-
strate but in most cases the coating material will be
10 more viscous and the method therefores preieraply includes
the further mechanical treatment of the coazing =o even
out the depth of the coating over the surface coi the
substrate. The evening out step may be carried out Dby
passing the substrates under a vibrating plate or a
15 rotating roller, the plate or roller contacting and
evening out the coating on the substrate. Alternatively
the evening out step may be carried out by passing the
substrates under a jet of air, for example an ailr knife,
the curtain of air generated as the air knife evening out
20 the_coating on the substrate; the air may be heated 1n
order to avoid,premature solidifying of the coating.
The dry powder coating is preferably coﬁverted 1nto
- a EUSed film by heating, preferably by infra red radia-
tion, but other forms of electromagnetic radiation may be
25 uséd;‘:Also the,convérsion into a fused fillm may be
.achieved'partly br Wholiy by reducling the pressure of
the region. 'Usually'the change 1n the coating upon

heating will simply be a physical change from a powder TO
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a ligquid and then, on cooling, to a continuous solid

cogting, but there are other possibilities: for example,

thé powder coating may comprise a polymer which 18 cured

during the treating step, for example by irradiation

with energy in the gamma, ultra violet or radio fregquency

bands, to form a continuous cross-linked polymer coating.
It is préferable to charge the powder to an approp-

riate electric notential, which may be positlve Or

negative. Th

(D

vowder is oreferably charged as it 1s

supplied to the region through which the conveying means

nasses., The charging may be carried out using a corona
charging apparatus; another possibility 1s to charge the

powder triboelectrically. One or more electrodes

maintained at a selected potential which would ncormally

be of the same sign as that of the powder (i.e. a
positive potential if the powder is positively charged
and a negative potential if the powder is negatively
charged) are preferably provided above the conveying

means in the region to which the powder is supplied. The

positioning of the electrodes and the potential(s) at

which they are maintained influences the electric field

| ~in:tne.region and therefore the path of the powder

throughtheregion; |

 '25-;théntiél whidh 1S either earth potential or of opposite

~ The conveying means is preferably maintained at a

Signzto‘the potential_to which the powder 1s charged.

The conveying means may have an electrically conducting

upper surface on which the medicinal substrates rest. 1In
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most. cases the substrates will be made of an electri-
cally insulating material; they may be treated prior to
application of the powder to make them more electrically
conducting, for example by moistening the exterior of the

substrate. Such moistening facilitates the malntenance

of the exterior of the substrate at earth potential and

thus facilitates the application of the powder to the

core.,

The method of the invention is not restricted to the
use of any particular form of coating material. On tne
other hand, for good results, the dry powder preferably
has the following physical properties:

(1) A particle size in the range of 1 um to 1000 um

and preferably in the range of 30 um to 80 um;
a small particle size enables the powder to be
evenly dispérsed in the region to which it 1s
supplied and through which the conveyor belt
passes. |
" (2) A relatively high resistivity iﬁ the range of
10° Qm'to 104% m and preferably in the range
of 1010 Om to 1014 aom; a high resistivity
facilitétes maintenance of the powder charge
 but makes it harder to charge the powder.
,_.(3}-'A-viscoSity when in the ligquid phase o0f less
""- thah.500;Pas:and preferably less than 75 Pas;
a low'viéCOéity facilitates even spreading of
..thécoatihg‘over the surface of the tablet

core,
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(4} After conversion to a fused film, a tensile
strength of more than 0.5 N/m2 and preferably
more than 3.5 N/m<; a reasonably strong and
tough coating 18 requlired 1n order to protect
the tablet during subsequent handilng up to the
administration of the tablet.

(5) A melting point which lies in the range of 30 C
to 180 C and preferably 60 C to 100 C.
relatively low melting polnt less energyv 1
reguired to convert the powder in
phase and the risk of damage to the tablex cors
from heating 1s reduced. The latter point 1is
of special i1mportance when the drug in the
tablet core is liable to be damaged if its
temperature is increased substantially above
room temperature.

Examples of materials which, alone or when blended

with other materials, meet some of all of the five

preferred properties listed above can be found in:

polyamides, polyalkenes, waxes, 01ls, polyesters, sugar

alcohols, sugars, polyoxyethylenes and ethylene vinyl
‘acetate copolymer. Examples of suitable sugar alcohols
.}are:. sorbitol and xylitol. Examples of suitable sugars

"are‘Sucrose and lactose. A polyester having properties

éspecially Suitable' for the method of the invention :s

';_.polycaprolactone.

The materials indicated above may be modified by

' blending other materials with them so as to improve their

08 1 g 2 '1 PCT/GB92/60323
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physical properties to match more closely the properties

indicated above. One or more opacifiers, for example

titanium dioxide, and/or colourants, for example alumin-
ium lakes or dyes, may alsc be added to the formulation

5 of the coating material.

The materials listed above fall into two categories:
the water soluble materials (polyoxyethvlenes, sugars,
sugar alcohols) and the poorly soluble or 1nsoluble
polymeric materials. If a coating is reguired to

10 dissolve quickly following administration, then a water
soluble material will generally be preferrad wheresas 1f a
delayed, controlled or modulated release of the drug 1is
required a poorly soluble or insoluble polymeric material
is likely to be advantageous.

15 An especially preferred sugar alcohol is xylitol,
wnlle an espec1ally preferred polymeric materlal 1S a
polyester, such as, for example polycaprolactone. 1In
both cases, however, it may be desirable to add small
quantities of other eubstances to improve the physical

'_20 propertles of the material.

In another aspeot the present invention ls not

N conoerned exclusxvely wlth coatlng a substrate Qlth a

dry'powder and prov1des a method of coating substrates of

.'55 med101nal products lncludlng the follow1ng steps:

;o“p*<f25. f ) feedlng the substrates onto a conveying means,

' prov1d1ng an electrode spaced above the conveying
means and extendlnq along and across the conveylng means

to~def1ne a-b0x-llke_reglon between the electrode and the
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conveying means, and maintalning the electrode at a first
electric potential,
supplylng coatling material to the box-likKe reglion

and electrically charging the coating material to a

second electric potential,

conveving the substrates on the conveying means
through the reglion wilith the conveying means and/or the
substrates maintained at a different electric potential
from the coating material and the electrode, whereby the
coatling material i1s attracted to the exposed surfaces of
the substrates.

The 1nventilion may be used to apply a coating of
controlled thickness and may be emploved for a medicinal
'product containing a drug that i1s to be instantaneously
released when administered or that is to be the subject
of controlled or modulated release, such control or
modulation being achieved from the nature of the coating
and/or from the nature of the core. Where the desired
form of release 1s to be achleved by characteristics of

the coating, it may be preferred to leave one portion of

the product unceoated or coated with a different material.
In the case of a tablet having faces at opposite ends

connected by a cylindrical side wall, the portion that is

~uncoated or coated with a different material may be one

of tneffaces'of the tablet, a small portion of one of the

faCes_or a slde wall of the tablet.

As nhas already been made clear, the methods des-

cribed above have the advantage that they can be carried

PCT/GBY2/00323
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out - continuously. They can therefore be employed as part
of a continuous process for producing coated medicinal
products, especially pharmaceutlcal tablets.

Thus, the present invention provides a contlnuous

5 process for producing coated tablets comprising the steps

L]

of:
continuously forming pharmaceutical tablet cores on
a rotarv press, and
continuously coatina the tablet cores by a method as
10 defined agcove.
The present invention also provides an apparatus for
coating medicinal substrates of medicinal products with a
dry powder, the apparatus including:
a conveylng means,
15 means for feeding substrates onto the conveying
means,
a feed for supplying dry powder to a region through
which the conveying means passes,
.electric charging means for electrically charging
20 the powder and/dr the conveying means and/or the sub-
‘strates such that the potential of the powder supplied to
.theﬁregion through”which the conveying'means passes 1S
'different from the pbtential of the substrates on the
  'cbnveying.means, '
oS'.'imeansfor.treatihg d:y powder coatihgs on the
substrates to convéft the powder into a fused film
secufed-to the'sﬁbStrétes.

The present invention also provides a medicinal
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product when coated by a method as described above and a

medicinal product when produced by a method as described
above.

A method and apparatus for electrostatic coating of
tablet cores will now be described by way of example with
reference to the accompanying drawings cf which:

Fig. 1 is a schematic side view of an apparatus

for coating tablets cn one face,

Fig. 2 1s a block diagram c¢f a contlnucus TIoC2sSsS
for manufacturing coated tablets employing
the apparatus of Fig. 1, and

Fig. 3 is a side view 0 a coated tablet.

The apparatus shown in Fig. 1 1ncludes a conveyor
belt 1 which 1is guided around three idler rollers 2 and a

drive roller 3 driven by a motor 4 in the direction shown

by an arrow in Fig. 1. A booth 5 is provided enclosing

- most of the upper run of the conveyor'belt 1.

20

Apparatus for feeding tablet cores to the upstream

end'(the left hand end as seen in Fig. 1) of the conveyor

belt 1 outside the booth 5 is provided, but is not shown

'-,in the drawing. The form of such apparatus 1s not part

of the present invention. A feed 6 for supplying dry

powdér'to,the'interior of the booth above the conveyor

'_'belt is'also provided. "In the example of the invention

“ i  25jfilIu$trated-the feed 6 comprises an electrostatic powder

- gun emple;ng%a”sihgle fixed corona electrode 7 mounted

.atftne'énd of«the gun barrel 8 and connected to a voltage

._fSupply 9. .A'mixture-of powder and air is fed to the qun

PCT/GB92/00323
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barrel from a venturi powder feed 10.

Suspended from the top of

the booth 1s an electrode

11 which is rectangular in plan view and extends across

the whole width of the convevyor belt 1 and a vortion of

its length. The electrode 11 1s connected to a voltage

supply 12. Immediately below and suppcocrting th

Y

(D
()
O

nv

(D

VO

belt 1 in the region below the elsctrods 11

1S anoune

F{

rectangular electrode 18 which 1s connectad

To earth.

(D

The conveyor belt 1 1s made of a laminacsa OfF polyvinyi~
chloride and aluminium foil with the aluminium foil
forming the outer layers of the pelt and tne pelt 1S
connected to earth.

An infra red heater 13 and a vibrating plate 14 are

provided over the downstream end of the conveyor belt.

In use of the apparatus, pharmaceutical tablet
cores are fed onto the upstream end of the belt 1 by a

féed 6 and pass along the conveyor with one face of the

core resting on the belt and the other facing upwards.

Dry powder with which the tablet cores are to be coated

is sprayed into the booth 5 by the spray gun 1 which

" charges the powder to a suitable potential (for this

"_example it'Will be assumed that the powder is charged to

a positive potential).  Powder spraved from the gun 1
. "enters,thé'region between the electrode 11, which is
,t,725 ,maihfained ata.positive potentlial, and the conveyor Dbelt
“ , 1aénd ele¢trOde lS both bf which are earthed. Thus
"powderisdirected downwardly away from the electrode 11

’towa:ds the'conveyor belt 1 and the electrode 18. A
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coating of powder is therefore laid over the conveyor
pelt and the tablet cores on the conveyor belt.

The tablet cores are then passed under the infra red
heater 13 which heats the coating of powder on the
Lablets sufficiently to cause the coating to melt and
form a film coating over the upper side of the tablet
Core. As the tablets are carried beyond the heater 13

they are contacted by the vibrating plate 14 wnich evens

4w shme ":*-'1-'\ e~
O“L—- s..:..:.@ N N

fu

“ing. Thereafter, the film coating solid-
1fies,

In Crdezr tc provide a coating on the other side of
the tablet core (if one is desired), the tablets are laid
the other way up on a further conveyor arrangement simi-

lar to that shown in Fig. 1 and the process described

above with respect to Fig. 1 is repeated. Apparatus for

‘transferring tablets from one conveyor to another and for

turning them over in the course of the transfer is already

known (see for example Figs. 2 and 3 of GB 1 075 404).

Referring now to Fig. 2, it will be seen that with

the apparatus and method just described a continuous
.,productibn of‘coated tablets can be provided. Tablet
| Corésprdduced for'example from a high speed rotary press
 areféd'diréctly to the apparatus of Filg. 1 where their
1upper'faces'are'coated'with electrically charged dry
1poWder; The_dry'powdér coating 1s then melted by
.heéting, the.partially coatéd tablets allowed to cool and
"fed toahotherappératus of the kind shown in Fig. 1 but

. with their_unCOated faces now uppernost. Those uncoated
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faces are coated with electrically charged dry powder,

the dry powder coating is melted by heating and the

coated tablet allowed to cool and then fed to appropriate
packaging machinery. Such a process can operate
continously.

Fig. 3 shows a tablet having an upper face 15, a
lower facz 16, and a cylindrical side wall 17. 1In the

first coating stage, one of the faces, say the face 15,

1)

is coated fully and the side wall 17 recelives some powder
coating but not a full coating. In the second coating
stage the other face 16 is coated fully and the remainder

of the coating to the side walls 17 1s applied.
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Claims

gt

1. A method of coating cores of pharmaceutical tablets

with a coating material, the method including the following

steps:
.5 | feeding the cores onto a conveying means ;
supplying coating material to a region through which the
cores are to be conveyed on the conveying means; and

conveying the cores on the conveylng means through the

i)

ferent electric

region with the cores maintained at a di:

10 potential from the coating material, whereby the coating

-

material is attracted to the exposed surfaces of the cores to

form cocatings thereon,

wherein the coating material 1s a dry powder and after

the dry powder 1s attracted to the exposed surfaces of the

15 cores to form coatings thereon the dry powder i1is treated to

convert the powder into fused film coatings secured to the

cores.

2 . A method according to claim 1, 1n which the method
1s carried out as a continuous process.

20 3. A method according to claim 1 oxr 2, including the

following further subsequent steps:

feeding the tablet cores onto a conveying means with the
fused film coatings of the cores in contact with the
conveylng means and with that surface of the core that was in

25 contact with the conveying means during the above-mentioned

conveying step exposed;

A L T B B Y e BT T TR B T A R R e?
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supplying the dry powder with which the cores are to be
coated to a region through which the conveying means passes;

conveylng the cores on the conveying means through the

region with the conveying means and/or the cores maintained

R

5 at a different electric potential from the dry powder whereby

y——

the dry powder 1s attracted to the exposed surfaces of the

cores, and

melting the dry powder coatings to convert the newly

applied powder into fused film coatings secured to the cores.

10 = A method according to claim 3, 1n which the

conveying means used during the second coating stage is not

the one used during the first coating steps.

5. A method according to any one of claims 1 to 4, in

which the conveying means comprises a conveyor belt.

15 6. A method according to any one of claims 1 to 5, in

which the dry powder coating is converted into a fused film

by heating.

p—

7 . A method according to any one of claims 1 to 6, 1in

which the powder is electrically charged.

20 8. A method according to claim 7, in which the powder
1s charged as it is supplied to the region through which the
conveylng means passes.

9 . A method according to claim 7 or 8, in which the

charging is carried out uSing a corona charging apparatus.
25 - 10. A method according to any one of claims 1 to 9, in

which one or more electrodes maintained at a selected

R R D A T L YRR R P T R TR T : -

py s o 3 ; O R AL Palt s N et e s

T R A G S R R R B P S R T R B T R e B U e e T T B R e o e T B R A T N T T B T T R T e R A YL oy A4 e o
A !
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potential are provided above the conveylng means 1in the

region to which the powder i1is supplied.

n

11. A method accecrding to any one of claims 1 to 10, 1in

o

particle size 1in the range of 1lum to

.

which the powder has a

1000um.

12. A method according to any one of claims 1 to 11, in

which the powder has a relatiVely high resistivity in the

g—
P

range ot 10° to 10°* Qm.

13. A method according to any one of claims 1 to 12, in

I

which the powder has a viscosity when in the liquid phase of

less than 500 Pas.

14. A method according to any one of claims 1 to 13, in

which the powder has, after returning to the solid phase, a

tensile strength of more than 0.5 N/m? .

15. A method according to any one of claims 1 to 14, in

~which the powder has a melting point which lies in the range

of 50°C to 180°C.

16. A method according to claim 15, in which the powder

has a melting point in the range of 60°C to 100°C.

17. A method according to any one of claims 1 to 16, in

which the dry powder consists wholly or substantially of one

or more of the materials in the group comprising:

——t

polyamides, polyalkenes, waxes, oils, polyesters,

polyoxyethylenes, sugars, sugar alcchols and ethylene vinyl

acetate copolymer.
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18. A method according to claim 17, in which the dry
powder conslsts wholly or substantially of xylitol.

19. A method according to any one of claims 1 to 17, 1in
which the dry powder consists wholly or substantially oﬁ
polycaprolactone.

20. A method according to any one of claims 1 to 19, 1in
which the tablet cores are treated prior to application of
the powder to make them more electrically conducting.

21. A method according to claim 20, 1n which the
treatment comprises moistening the exterior of the tablet
cores.

22. A continuous process for producing coated tablets
comprising the steps of:

continuously forming pharmaceutical tablet cores on a
rotary press, and

continuously coating the tablet cores by a method
according to any one of claims 1 to 21.

23. An apparatus for carrying out a method
acéording to any of claims 1 to 21, the apparatus 1including:

a conveylng means,

means for feeding the cores onto the conveying means,

a feed for supplying dry powder coating material to a
region through which the conveying means passes,

electric charging means for electrically charging the
coating material and/or the conveying means and/or the cores

such that the potential of the coating material supplied to
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the region through which the conveying means passes 1S

different from the potential of the cores on the conveying

means, whereby the coating material 1s attracted to the

exposed surfaces of the cores to form coatings thereon, and

5 means for treating the dry powder attracted to the cores

to convert the powder into fused film coatings secured to the

CcCores.

24 . An apparatus according to claim 23, the apparatus

further including a rotary press, wherein the feeding means

10 is operative to feed the cores from the press onto the

conveying means.

25. An apparatus according to claim 23 or claim 24,

wherein the conveying means comprises an inclined static

surface.

15 26. A pharmaceutical tablet when coated by a method

according to any one of claims 1 to 21.

27. A tablet when produced by a method according to

ciaim 22.

28. The use of a dry powder having a melting point
20 which lies in the range of 50°C to 180°C in a method as
claimed in'any one of claims 1 to 21.
29. The use of_a dry powder consisting wholly oxr
substantially of oné or more of the materials in the group
comprising: polyamides, polyalkenes, waxes, oiis,

25 polyesters, polyoxyethylenes, sugars, sugar aleohols and
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ethylene vinyl acetate copolymer in a method as claimed in

any one of claims 1 to 21.

30.

=

The use according to claim 29 of a dry powder

consisting wholly or substantially of ethylene vinyl acetate

copolymer.

31.

The use according to claim 29 of a dry powder

F
—

consisting wholly or substantially of a sugar alcohol

selected

from sorbitol and xylitol.
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