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and Francisella tularensis, formerly Pasteurella pestis and Pasteurella
tularensis, Bartonella bacil- The invention relates to pharmaceutical
deliv-  liformis, Bacteroides species, Vibrio comma and ery systems for the
prolonged controlled release of  Vibrio fetus, Brucella species,
Escherichia coli, En- 7-dimethylamino-6-deoxy-6-demethyltetracycline  5
terbacter   aerogenes   (formerly   Aerobacter (minocycline) or non-toxic
acid addition salts there-  aerogenes), Shigella species, Mima species,
Herel- of. It provides a once-a-day delivery system which  lea species,
Haemophilus influenzae (respiratory maintains therapeutic blood level
concentrations of  infections), Klebsiella species (respiratory and uri-
the medicament in a patient for twenty-four hours  nary infections), many
Streptococcus species in- by the once-a-day administration of custom de-
10  cluding strains of Streptococcus pyogenes and signed formulations
comprising an initial loading or  Streptococcus faecalis, Streptococcus
pneumoniae, first pulse of minocycline powder or minocycline
Staphylococcus aureus (skin and soft tissue infec- containing coated or
uncoated quick release gran-  tions), Neisseria gonorrhoeae, Neisseria
menin- ules and a secondary loading or second pulse of    gitidis,
Treponema pallidum and Treponema per- minocycline containing pH sensitive
polymer coat-  is  tenue (syphilis and yaws), Listeria monocytogenes, ed
spherical granules either administered simulta-  Clostridium species,
Bacillus anthracis, Fusobac- neously or separately up to 120 minutes apart.
terium fusiforme (Vincent's infection), Actinomyces Multi-coated
spheronized pharmaceutical composi-   species; and in the treatment of
acute intestinal tions comprising initial and secondary minocycline
amebiasis and inclusion conjunctivitis. Physician's loadings as well as
oral dosage unit forms of all of  20   Desk Reference, 1987, Medical
Economics Com- the above are provided as well.                    pany,
Oradell, NJ (PDR 43rd Ed.). These pharmaceutical delivery systems, com-
Recent discovery shows that minocycline is positions and oral dosage unit
forms will provide  absorbed at different rates in different portions of
therapeutic  plasma  level  concentrations  of     the gastrointestinal
tract. Intubation studies in hu- minocycline in the therapeutic range for
effective   25   man patients have demonstrated that bioavailability
antibacterial activity for up to twenty-four hours.  of minocycline in the
gastrointestinal tract, based The tetracycline compound, 7-dimethylamino-
upon 100 percent absorption in the stomach, is 106
6-deoxy-6-demethyltetracycline, and its non-toxic  percent in the duodenum,
80 percent in the acid addition salts are widely used in therapy pri-
jejunum and 58 percent in the ileum, indicating that marily for their
antimicrobial effects. Commonly  30   minocycline demonstrates reduced
absorption in assigned Boothe et al, U.S. Patent No. 3,148,212,  the lower
gastrointestinal tract. and Pesti et al, U.S. Patent No. 3,226,436,
describe   The human stomach empties in about one hour the preparation of
minocycline. Although the com-  in a fasting subject and in about one to
about four pounds have achieved widespread use in oral dos-   hours with
food. The half life of minocycline when age forms, they have several
drawbacks.       35  taken without food is approximately 10 hours. The
minimum therapeutically effective blood     When taken with food, the half
life is extended to serum or plasma concentration level of minocycline
approximately 14 to 16 hours. in a human subject varies according to the
or-        It has not been possible to achieve a once-a- ganism causing the
infection. The concentration is  day therapeutic blood level of minocycline
using determined in vivo by clinical evaluation and in  40  only delayed
release granules of minocycline with vitro by microbiological assays.
Currently, the mini-  or without food ingestion. Traditional pharmaceuti-
mum therapeutically effective concentration is be-  cal forms and
traditional delayed release forms lieved to be in the range of from 0.1 to
1.0 [err] of  containing minocycline require frequent ingestion
minocycline/ml of serum.                           of multiple doses per
day resulting in wide vari- Organisms currently known to be susceptible  45
ations in serum  concentration throughout the to minocycline therapy
include a wide range of     course of treatment and in poor patient
compliance. gram-negative and gram-positive bacteria includ-   This
indicates a need for a custom designed once- ing, but not limited to agents
of rickettsiae (Rocky  a-day delivery system for minocycline to provide
Mountain spotted fever, typhus fever and the ty-   optimal therapeutic
effect and patient compliance. phus group, Q fever, rickettsialpox, tick
fevers);  so  Shepard, U.S. Patent No. 3,080,294, discloses Mycoplasma
pneumoniae (PPLO, Eaton agent);         a sustained release pharmaceutical
tablet compris- agents of psittacosis and omithosis; agents of lym-  ing an
inner core coated with multiple layers of an phogranuloma venereum and
granuloma inguinale;     active medicament mixture, each layer releasing a
the spirochetal agent of relapsing fever (Borrelia  portion of active
medicament as it is successively recurrentis); the agent of Lyme disease
(Borrelia  55  dissolved. Such layers are not pH adapted, how-
burgdorfeni), the agents of acne (Propioni-bacte-  ever. rium
Corynebacterium acnes); the microorganisms        Amann, U.S. Patent No.
3,865,935, discloses Haemophilus ducreyi(chancroid), Yersinia pestis
erythromycin tablets which are stable outside the 2    3
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stomach but which produce immediate action upon    stance; and (2) a
coating of an elastic, water insolu- disintegration in the stomach. These
tablets require  ble and semi-permeable diffusion film of a polymer sodium
citrate or sodium citrate dehydrate and do  is disclosed. Here, the core is
made to expand with not yield a controlled release of prolonged duration.
water, causing the surface of the coating to extend, McAinsh et al, U.S.
Patent No. 4,138,475, dis-   5   making it permeable, and thereby releasing
the close that propranolol or a pharmaceutically ac-   medicament in the
core. ceptable salt thereof can be formulated into a sus-    U.K. Patent
Publication No. GB 2,041,222 dis- tained release pharmaceutical composition
by mix-  closes the tabletting of microcapsules of in- ing with a
non-water-swellable microcrystalline cel-  doprofen. Other active
medicaments may be in- lulose and forming into spheroids. These spheres
10  cluded in the tablet. The microcapsules are not are coated with a heavy
film of hydroxypropyl      formed by spheronization, and these tablets are
methylcellulose and/or a plasticizer to eliminate any  only suitable for
high dosage delivery. release of the drug in the stomach. The film coated
The incorporation of water insoluble medica- spheroids are then filled into
gelatin capsules.   ment containing spheroids comprised of micro- Apart
from the fact that propranolol is used as a   is  crystalline cellulose and
at least one cellulose de- beta-blocker to treat heart problems and not for
rivative into capsules, sachets, and cachets is dis- oral antimicrobial
use, there is no hint or sugges-  closed  in  U.K. Patent Publication  No.
GB tion in McAinsh et al that the pharmaceutical com-  2,202,143. Sustained
released is accomplished by positions should be used with tetracycline com-
the necessary inclusion of the cellulose derivative. pounds.
20       Parke-Davis has recently offered for use by the Dempski, et al,
U.S. Patent No. 4,173,626, dis-  medical profession, capsules under the
trademark close capsules comprising uncoated indomethacin    DORYX[err]
containing specially coated pellets of (U.S. Patent No. 3,161,654) pellets
for immediate  doxycycline hyclate for oral administration. See, release,
coated indomethacin pellets for prolonged  PDR 43rd Ed. (Pages 1487 -
1489). In contrast to release, and non-medicated pellets as volume fill.
25   minocycline hydrochloride and its isomers and an- Indomethacin is a
prostaglandin synthetase inhibi-  alogs, doxycycline hyclate does not
contain an tor and is not an antibacterial agent. Furthermore,  alkyl amino
group at either the 7- or the 9-position. the coatings are not pH adapted.
The Parke-Davis pellets are said to comprise lac- Hess, et al, U.S. Patent
No. 4,353,887, disclose  tose, microcrystalline cellulose and povidone
(poly- a divisible tablet comprising medicament contain-  30
vinylpyrrolidone) in addition to the doxycycline ing granules wherein the
surface area of the tablet  compound. The disclosure in PDR 43rd Ed. is is
not materially increased by division.           unclear as to the
advantages for using such film In Bechgaard, U.S. Patent No. 4,606,909, the
coated pellets, but it is believed that the film is placement of a
sparingly soluble active substance,  used to minimize release in the
stomach and any such as tetracycline, in an oral controlled release   35
resulting gastric distress and not to provide a once- dosage form is
disclosed. The sparingly soluble    a-day dosage form. active substance
must be used with a dispersion-      Valorose at al, U.S. Patent No.
4,837,030, dis- enhancing substance, such as an anionic deter-     close
hard gelatin or soft gelatin capsules filled gent, to promote solubility in
intestinal fluids. The  with minocycline comprising spherical granules.
composition is formed into small spheres and en-  40  In US-A-4 250 166
long acting preparation of teric coated to eliminate any release of drug in
the  Cefalexin are disclosed having a coating layer, the stomach. The
coated spheres are tabletted or load-  solubility of which is pH-dependent
and dissolves ed into capsules. There is no teaching that such a  in the
upper intestine. dosage form can be used to provide a once-a-day        It
has now been discovered that a specific delivery  system   of
therapeutically  effective   45   minocycline composition can be formulated
to pro- amounts of 7-dimethylamino-6-deoxy-6-demethyl-     vide at least
minimum therapeutic serum levels of tetracycline or its non-toxic acid
addition salts, and  the minocycline in a human subject for 24 hours
particularly a delivery system which is not depen-  through once-a-day two
pulse administration sys- dent upon the ingestion of food. Moreover, the
tems, comprising an initial loading component pro- requirement of a
dispersion-enhancing substance,  50  viding the first pulse which is
absorbed up to 100 especially an anionic detergent, is a negative fac-
percent in the stomach and a secondary loading tor.
component providing the second pulse which is In Ventouras, U.S. Patent No.
4,784,858, a con-  absorbed up to 100 percent in the duodenum and trolled
release tablet comprising (1) coated cores,  the upper part of the small
intestine. not necessarily spheronized, comprising a core of  55  These
formulations can also be processed into a water-soluble pharmaceutically
active substance  liquid, capsule, or tablet oral dosage unit forms.
dispersed in a water-insoluble polymeric excipient     FIG. 1 is a graphic
illustration of a method for and a swellable water-insoluble polymeric sub-
the production of uncoated quick release granules 3    5
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spherical granules according to the present inven-  subjects in oral dosage
unit forms according to the tion.
present invention and on the third consecutive day FIG. 2 is a graphic
illustration of a method for  of minocycline administration comprising an
initial the production of coated quick release granules   5   loading
single administration of two oral dosage and pH sensitive polymer coated
spherical gran-    unit forms presently available from Lederle Labora- ules
according to the present invention.           tories followed by a single
oral dosage form pres- FIG. 3 is a graphic illustration of a method for
ently available from Lederle Laboratories every 12 the  preparation  of
multi-coated  once-a-day     hours (twice-a-day). minocycline delivery
system compositions accord-  10   FIG. 13 is a graphic illustration of
blood serum ing to the present invention.
concentration levels on the first day of once-a-day FIG. 4 is a graphic
illustration of a multi-coated  minocycline administration to human subject
in oral once-a-day minocycline delivery system having a    dosage unit form
according to the present invention minocycline core according to the
present inven-   and single administration of two oral dosage unit tion.
15  form presently available from Lederle Laboratories. FIG. 5 is a graphic
illustration of a multi-coated  FIG. 14 is a graphic illustration of the
release once-a-day minocycline delivery system  having     rate of
minocycline from capsules containing a minocycline on a non-pareil seed
core or sugar     mixture of quick release granules adapted to re- and/or
starch crystal core according to the present  lease minocycline in the
stomach and pH sensitive invention.                                    20
polymer coated spherical granules adapted to re- FIG. 6 is a graphic
illustration of the release  lease minocycline in a medium having a pH of
rate of minocycline from  pH sensitive polymer     greater than 5.5 in
accordance with the present coated spherical granules adapted to release
the   invention. minocycline in a medium having a pH of 5.0 ac-
FIG. 15 is a graphic illustration of blood serum cording to the present
invention.             25  concentration levels of minocycline administered
to FIG. 7 is a graphic illustration of the release  fasting and to
non-fasting human subjects in oral rate of minocycline hydrochloride, from
pH sensitive  dosage unit form capsules containing a mixture of polymer
coated spherical granules adapted to re-   quick  release  granules
adapted  to  release lease the minocycline hydrochloride in a medium
minocycline in the stomach and pH sensitive poly- having a pH greater than
5.5 according to the   30   mer coated spherical granules adapted to
release present invention.                                 minocycline in a
medium having a pH of greater FIG. 8 is a graphic illustration of the
release  than 5.5 in accordance with the present invention. rate of
minocycline from  pH sensitive polymer        According to the present
invention there are coated spherical granules adapted to release the
provided pharmaceutical delivery systems as de- minocycline in a medium
having a pH of 4.0 to 7.5  35  fined in claim 1 adapted to provide a
therapeutical- according to the present invention.                ly
effective  blood  concentration  level of 7- FIG. 9 is a graphic
illustration of the release  dimethylamino-6-deoxy-6-demethyltetracycline
or a rate of minocycline from  pH sensitive polymer     non-toxic acid
addition salt thereof for a sustained coated spherical granules adapted to
release the   period of time of up to twenty-four hours in a single
minocycline in a medium having a pH of 4.0 to 7.5  40  dose comprising (I)
a multiple delivery vehicle sys- according to the present invention.
tem comprising (A) an initial loading therapeutically FIG. 10 is a graphic
illustration of blood serum  effective number of quick release granules
which concentration levels of once-a-day administration of  comprise (a)
(i) an effective amount of at least one minocycline to human subjects in
oral dosage unit  pharmaceutically acceptable excipient; and (ii) an forms
according to the present invention and twice-  45  effective antibacterial
amount of 7-dimethylamino- a-day administration of minocycline in oral
dosage  6-deoxy-6-demethyltetracycline or a non-toxic acid unit form
presently available from Lederle Labora-  addition salt thereof, on or in
the quick release tories.
granules; and optionally (b) a substantially uniform FIG. 11 is a graphic
illustration of the release  polymer coating, on the quick release granules
and rate of minocycline from capsules containing a   so  which is rapidly
and substantially completely erod- mixture of quick release granules
adapted to re-   ible in a medium having a pH of less than 3.9; the lease
minocycline immediately in the stomach and   quick release granules being
adapted to release pH sensitive polymer coated spherical granules
substantially completely the minocycline in a me- adapted to release
minocycline in a medium having  dium having a pH of less than 3.9; (A-1) an
initial a pH of 5.0 in accordance with the present inven-  55  loading
therapeutically effective amount of a finely tion.
divided powder comprising (a) an effective anti- FIG. 12 is a graphic
illustration of blood serum  bacterial amount of 7
dimethylamino-6-deoxy-6-de- concentration levels on the third consecutive
day of  methyltetracycline or a non-toxic addition salt 4    7
EP 0 418 565 B1                    8 thereof; and optionally (b) an
independent effective  liquid carriers containing the above compositions or
amount of at least one pharmaceutically acceptable  systems, hard or soft
shell capsules at least par- 



excipient which may be the same as or different    tially filled with the
above compositions or systems, than  (I)(A)(a)(i); or (A-2) an  initial
loading  and tablets formed from the above compositions or therapeutically
effective combination of (A) and (A-   5   systems. 1); and (B) a secondary
loading therapeutically       A therapeutic level of the minocycline in the
effective number of pH sensitive polymer coated    blood stream of a
warm-blooded mammal for 24 spherical granules which comprise (a) (i) an in-
hours can be maintained by the ingestion of the dependent effective amount
of at least one phar-   pharmaceutical delivery systems or oral dosage
maceutically acceptable excipient which may be   io  units above. The
initial loading component can be the same as or different than (I)(A)(a)(i)
or (1)(A-1)-  administered up to 120 and preferably up to 60 (b); and (ii)
an independent effective antibacterial  minutes before the secondary
loading component amount of 7-dimethylamino-6-deoxy-6-demethyl-      or the
two components can be administered si- tetracycline or a non-toxic acid
addition salt there-  multaneously. of, on or in the coated spherical
granules; and (b) a   is  A preferred embodiment of the present inven-
substantially uniform pH sensitive polymer coating,  tion contemplates a
pharmaceutical delivery sys- the polymer of which may be the same as or
tem comprising a mixture of (A) an initial loading different than
(l)(A)(b), on the coated spherical  therapeutically effective number of
quick release granules and which is substantially completely     granules
which comprise (a) (i) an effective amount erodible in a medium having a pH
in the range of  20  of at least one pharmaceutically acceptable ex- from
4.0 to 7.5; the coated spherical granules    cipient; and (ii) an effective
antibacterial amount of thereby being adapted to release substantially
7-dimethylamino-6-deoxy-6demethyltetracycline or completely the minocycline
in a medium having a    a non-toxic acid addition salt thereof, on or in
the pH in the range of from 4.0 to 7.5; or (II) one or  quick release
granules; and optionally (b) a sub- more multi-coated spheronized
pharmaceutical sin-  25  stantially uniform polymer coating which is
rapidly gle delivery vehicle compositions comprising (A) a  and
substantially completely erodible in a medium core comprised of (a) a full
or a partial secondary  having a pH of less than 3.9; the quick release
loading  therapeutically  effective  antibacterial  granules being adapted
to release substantially amount of 7-dimethylamino-6-deoxy-6-demethyl-
completely the minocycline in a medium having a tetracycline or a non-toxic
acid addition salt there-  30  pH of less than 3.9; and (B) a secondary
loading of; or (b) at least one granule comprised of (i) an
therapeutically effective number of pH sensitive effective amount of at
least one pharmaceutically  polymer coated spherical granules which
comprise acceptable excipient; and (ii) a full or a partial  (a) (i) an
independent effective amount of at least secondary loading therapeutically
effective antibac-  one pharmaceutically acceptable excipient which terial
amount of 7-dimethylamino-6-deoxy-6-de-  35   may be the same as or
different than (A)(a)(i); and methyltetracycline or a non-toxic acid
addition salt  (ii) an independent effective antibacterial amount of
thereof, on or in said granule; having applied there-
7-dimethylamino-6-deoxy-6-demethyltetracycline or on (B) a substantially
uniform pH sensitive polymer  a non-toxic acid addition salt thereof, on or
in the coating which is rapidly and substantially com-    coated spherical
granules; and (b) a substantially pletely erodible in a medium having a pH
in the   40  uniform pH sensitive polymer coating, the polymer range of
from 4.0 to 7.5; the core thereby being   of which may be the same or
different than (A)(b), adapted to release substantially completely the
on the coated spherical granules and which is minocycline in a medium
having a pH in the range   rapidly and substantially completely erodible in
a of from 4.0 to 7.5; having applied thereon (C) a   medium having a pH in
the range of from 4.0 to quick release coating comprising a full or a
partial  45  7.5; the coated spherical granules thereby being initial
loading therapeutically effective antibacterial  adapted to release
substantially completely the amount of 7-dimethylamino-6-deoxy-6-demethyl-
minocycline in a medium having a pH in the range tetracycline or a
non-toxic acid addition salt there-  of from 4.0 to 7.5. of; and optionally
having applied thereon (D)(a) a     For maintaining  therapeutic  levels of
7- substantially uniform polymer coating, the polymer  50
dimethylamino-6-deoxy-6-demethyltetracycline or a of which may be the same
as or different than (B),  non-toxic acid addition salt thereof in the
blood and which is rapidly and substantially completely  stream of a
warm-blooded mammal for 24 hours erodible in a medium having a pH of less
than 3.9;  ingestion of an initial loading therapeutically effec- (b) a
polymer overcoat, the polymer of which may   tive number of the quick
release granules either be the same as or different than (B) or (D)(a); or
(c)  55  simultaneously with, or followed sequentially within a combination
of (a) and thereon (b).              up to 120 minutes and preferably up to
60 minutes, The invention further contemplates oral dosage  by  the
ingestion  of a  secondary  loading units in the form of pharmaceutically
acceptable   therapeutically effective number of the pH sensitive 5    9
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the delivery  the secondary loading component or both, either systems or
oral dosage unit forms can be con-      together or independently, are
provided. templated.                                             A method
is also provided for the preparation 



A method for the preparation of a pharmaceuti-  of multi-coated composition
pharmaceutical deliv- cal delivery system  is provided comprising the   5
ery systems comprising the steps of forming a steps of:
core from one or more spherical granules prepared (A) forming an initial
loading component by (a]  by (a) blending (i) an effective amount of at
least blending (i) an effective amount of at least one  one
pharmaceutically acceptable excipient; and (ii) pharmaceutically acceptable
excipient; and (ii)  a full or a partial secondary loading therapeutically
an  effective  antibacterial  amount  of  7-  10  effective antibacterial
amount of 7-dimethylamino- dimethylamino-6-deoxy-6-demethyltetracycline
6-deoxy-6-demethyltetracycline or a non-toxic acid or a non-toxic acid
addition salt thereof; (b)   addition salt thereof; (b) granulating; (c)
extruding; granulating; (c) extruding; (d) spheronizing the  (d)
spheronizing the resultant extrudate to form one resultant extrudate to
form quick release gran-  or more spherical granules; and (e) drying the
ules which are adapted to release substantially  15  spherical granules;
(A-1) forming a core from a full completely the minocycline in a medium
having    or a partial secondary loading effective antibacterial a pH of
less than 3.9; (e) drying; and optionally  amount    of
7-dimethylamino-6-deoxy-6- (f) coating the quick release granules with a
demethyltetracycline or a non-toxic acid addition substantially uniform
polymer coating which is   salt thereof; or (A-2) forming a core by coating
a rapidly and substantially completely erodible in  20  non-pareil seed or
a sugar crystal with a full or a a medium of a pH of less than 3.9; or
partial secondary loading therapeutically effective (A-1) forming an
initial loading component by (a)  antibacterial amount of
7-dimethylamino-6-deoxy-6- dividing  7-dimethylamino-6-deoxy-6-demethyl-
demethyltetracycline or a non-toxic acid addition tetracycline or a
non-toxic acid addition salt   salt thereof; (B) coating the core with a
substan- thereof into a fine powder; and optionally (b)  25  tially uniform
polymer coating which is rapidly and mixing the powder with an effective
amount of a  substantially completely erodible in a medium hav-
pharmaceutically acceptable excipient; and      ing a pH in the range of
from 4.0 to 7.5; the core (B) forming a secondary loading component by
thereby being adapted to release substantially (a) blending (i) an
independent effective amount  completely the minocycline in a medium having
a of at least one pharmaceutically acceptable ex-  30  pH in the range of
from 4.0 to 7.5; to form a single cipient which may be the same as or
different    coated core; (C) coating the single coated core with than
(A)(a)(i) or (A-1)(b); and (ii) an independent  a quick release coating
comprising a full or a effective   antibacterial   amount   of   7-
partial initial loading therapeutically effective anti-
dimethylamino-6-deoxy-6-demethyltetracycline     bacterial amount of
7-dimethylamino-6-deoxy-6-de- or a non-toxic acid addition salt thereof;
(b)  35   methyltetracycline or a non-toxic acid addition salt granulating;
(c) extruding; (d) spheronizing the  thereof to form a multi-coated
composition; and resultant extrudate to form precursors of coated
optionally (D) coating the multi-coated composition spherical granules; (e)
drying; and (f) coating the  with (a) a substantially uniform polymer
coating, the precursors with a substantially uniform polymer  polymer of
which may be the same as or different coating, the polymer of which may be
the same   40  than (B) and which is rapidly and substantially as or
different than that in optional step (A)(f)  completely erodible in a
medium having a pH of and which is substantially completely erodible in
less than 3.9; (b) a polymer overcoat, the polymer a medium having a pH in
the range of from 4.0    of which may be the same as (B) or (D)(a); or (c),
a to 7.5.                                          combination of (a) and
thereon (b). Additionally, a method for the preparation of  45  The
pharmaceutical delivery systems and the pharmaceutical compositions in oral
dosage unit    liquid, capsule and tablet oral dosage unit forms forms
comprising a liquid comprising the additional  described above provide
once-a-day prolonged ef- step of mixing either the initial or the secondary
fect controlled release forms of minocycline which loading component or
both, either together or in-  maintain therapeutic blood levels for periods
of up dependently, with a pharmaceutically acceptable  50  to twenty-four
hours resulting in desirable and ef- liquid carrier, comprising a capsule
comprising the  fective antibacterial therapy and less frequent ad-
additional step of at least partially filling a hard or a  ministration to
a subject. They also avoid high local soft shell capsule with either the
initial or the sec-  concentrations in a system which may cause side ondary
loading component or both, either together  effects such as
gastroirritability. or independently, and optionally then sealing the   55
The discovered novel pharmaceutical delivery capsules, and comprising a
tablet comprising the   systems comprise mixed blends or separate ad-
additional optional step of adding a lubricant and  ministration  units of
an  initial loading  of a the step of forming a tablet from either the
initial or  therapeutically effective number of coated and/or 6    11
EP0418565B1                        12 uncoated quick release granules and a
secondary    the duodenum, and thereby delivers and maintains loading of a
therapeutically effective number of pH  a further recommended dosage or
concentration sensitive polymer coated spherical granules, mixed  level  of
7-dimethylamino-6-deoxy-6-demethyl- blends or separate administration units
of an initial  tetracycline or a non-toxic acid addition salt thereof 



loading of a therapeutically effective amount of   5   to the blood stream
or plasma of a subject within finely divided minocycline powder and a
secondary  an independent recommended period of time and loading of a
therapeutically effective number of pH  maintains that level or a different
recommended sensitive polymer coated spherical granules, or    level for an
independent additional recommended multi-coated compositions. These systems
and       period of time. This second pulse provides a de- compositions can
be formed into liquid, capsule,  10  layed  release  and  a  controlled
release  of tablet or the like oral dosage unit forms as well.
minocycline, preferably in the duodenum, which Many benefits can be
realized from these novel     extends therapeutic plasma drug levels
initially delivery systems and oral dosage unit forms over   achieved by
the first pulse, i.e. at least that amount conventional controlled release
formulations. They  determined effective for the particular organism result
in a superiorly controlled and prolonged de-  15  causing the infection as
described above, for a total livery of minocycline to a subject which in
turn   prolonged period of time, i.e. up to 24 hours. results in the
ability of once-a-day dosages of 7-     The initial loading of the
minocycline can be dimethylamino-6-deoxy-6-demethyltetracycline  or
achieved by the administration of quick release non-toxic acid addition
salts thereof in the composi-  granules containing the minocycline, by a
finely tions and oral dosage unit forms to sustain a de-  20  divided
powder of minocycline, by other composi- sired blood level concentration in
a subject for a  tions containing the minocycline compound, or by
relatively long period of time of up to twenty-four  the quick release
coating of one or more multi- hours. Therefore, less frequent
administration of  coated compositions. The secondary loading can the
minocycline compound to a subject, possibly    either be administered
simultaneously, as in mixed fewer and lessened side effects, including
reduced   25  blends of initial loading and secondary loading
gastroirritability, and better subject compliance with  components or in
one or more multi-coated com- a medicament regimen are possible.
positions or in the oral dosage unit forms derived Oral dosage unit forms
are those which are     therefrom, or sequentially, after the initial
loading orally  administered  and  contain  medicaments    generally within
up to 120 minutes and preferably which are absorbed into the blood stream
from the   30  within up to 60 minutes, in separate administration
alimentary tract.                                  units of initial and
secondary loading components. An initial loading of a therapeutically
effective  The total period of time this therapeutic plasma amount of
minocycline powder or number of quick    drug level is maintained, i.e.
from the combined release granules is that amount or number which    effect
of the two different types of granules, from provides an immediate or rapid
and substantially  35  the multi-coated compositions or from any other
complete release in a medium having a pH of less   initial loading
components administered simulta- than 3.9 and, preferably in a range of
from 1.0 to  neously or prior to the pH sensitive polymer coated 2.5, such
as in the human stomach and thereby      spherical granules of the
pharmaceutical delivery delivers and maintains a recommended dosage or
systems or the oral dosage unit forms of the concentration level of
7-dimethylamino-6-deoxy-6-   40  present invention, is preferably 24 hours.
There- demethyltetracycline or a non-toxic acid addition  fore, only one
dosage unit will provide effective salt thereof to the blood stream or
plasma of a    antimicrobial therapy for an entire day, the total subject
within a recommended. period of time and   therapeutic  amount,  i.e. the
initial  loading maintains that level or a further recommended level
therapeutically effective amount or number plus the for a further
recommended period of time. This  45  secondary loading therapeutically
effective number, provides a first pulse of minocycline, preferably in
being that amount and/or number which will the stomach, which quickly
attains therapeutic plas-  achieve and will maintain at least a
therapeutically ma drug levels, i.e. at least that amount determined
effective  concentration  of  7-dimethylamino-6- by in vivo clinical
evaluation or in vitro micro-  deoxy-6-demethyltetracycline or a non-toxic
acid biological assay to treat successfully infections  50  addition salt
thereof/ml of serum or plasma in the caused by the invading organism or
organisms.      blood serum or plasma of a human subject for 24 A secondary
loading therapeutically effective   hours. amount of minocycline powder or
number of pH           The salts of minocycline useful in the present
sensitive polymer coated spherical granules is that  invention are the
non-toxic acid addition salts, e.g. amount or number which provides a
controlled   55  sulfonic, trichloroacetic, hydrochloric acid salts.
release in a medium having a pH in the range of        The last named
compound is also known as from 4.0 to 7.5 and preferably from 4.0 to 6, as
in  minocycline hydrochloride. Typically, minocycline the human upper
intestinal tract and particularly in  hydrochloride has been administered
orally in a 7    13                EP0418565B1                       14
daily dosage-of 100 to 400 mg in at least two and  loading component or
single coated core is re- often more divided doses a day in a normal adult
leased in about 2 hours when suspended in a human being. It is commercially
available in many  medium of simulated gastric fluid having a pH of forms
under the tradename Minocin[err] from Lederle   about 1.2 at about 37[err]
C or from 20 to 50 percent Laboratories - Wayne, New Jersey (PDR 43rd Ed.).
5   of the minocycline in the secondary loading com- 



It should additionally be noted that minocycline  ponent or single coated
core is released in about 2 hydrochloride readily undergoes epimerization
and  hours when suspended in a medium of simulated oxidative degradation to
epiminocycline, a phar-  gastric fluid having a pH of about 1.2 at about
macologically inactive and undesirable tetracycline  37[err] C. compound.
The amount of the epimer should be   l0    The drug is released when it may
be deter- minimal but may range as high as from 1.5 percent  mined by a
standard assay. to 10 percent without affecting the intended once    Many
pharmaceutical excipients will be suitable daily dose of the present
invention.              for use in this invention. Judicious selection will
be Preferably, the pharmaceutical delivery sys-  easy with the requirements
and the test procedures tems and oral dosage unit forms of the present  15
mentioned herein kept in mind. An excipient with a invention will contain
from 25 mg to 400 mg of 7-  known degree of solubility and swellability in
the dimethylamino-6-deoxy-6-demethyltetracycline  or  respective juices of
the stomach and the upper non-toxic acid addition salt thereof and most
pref-  small intestine, particularly the duodenum, should erably from 80 mg
to 280 mg. Preferably, the ratio  be used. Such excipients in either the
quick re- of initial loading component, i.e. minocycline pow-  20  lease
granules, the pH sensitive polymer coated der, quick release granules,
quick release coating  spherical granules, the core or a combination of or
the like, to the secondary loading component,  any of the foregoing include
lactose, other mono- i.e. pH sensitive polymer coated spherical granules
or di-saccharides, microcrystalline cellulose, starch, or single coated
core, ranges from 20:80 to 80:20  sodium  carboxymethyl cellulose,
hydroxypropyl by weight of initial loading component and secon-  25
cellulose, hydroxyethyl cellulose, crosscarmellose dary loading component
combined and most pref-    sodium, pregelatinized starch,
polyvinylpyrrolidone, erably from 30:70 to 70:30. Preferably, the initial
cross-linked  polyvinylpyrrolidone, hydroxypropyl loading component, the
secondary loading compo-   methylcellulose, cellulose acetate,
hydroxypropyl nent, or both independently contain from 20 to 200
methylcellulose  phthalate,  polyvinyl  acetate mg of minocycline.
30  phthalate, microcrystalline cellulose in combination The rapid and
substantially complete release of  with lactose, microcrystalline cellulose
in combina- the initial loading component is such that the initial  tion
with sodium carboxymethyl cellulose, micro- loading component releases
greater than 70 per-   crystalline cellulose in combination with crosscar-
cent and preferably greater than 80 percent of the  mellose sodium,
mixtures of any of the foregoing minocycline in less than 90 minutes and
preferably  35  and the like as well as others with which those of less
than 60 minutes in a medium of aqueous       ordinary skill in the art will
be familiar, most of buffer, e.g. hydrochloric acid and/or acetate buffer,
which are listed in standard references, for exam- having a pH of less than
3.9. Therefore, any poly-  ple, Remington's Pharmaceutical Sciences, 1985,
mer coating of the initial loading component must  17th Edition,
Philadelphia College of Pharmacy and be specifically rapidly and
substantially erodible or  40  Science, Chapter 68, Pharmaceutical
Necessities, dissolvable to permit the initial loading component  pages
1278-1320. to meet these conditions.                            Although a
single excipient can be used, e.g., The rapid and substantially complete
release of  microcrystalline cellulose, desirable results may re- the
secondary loading component or single coated  quire more care in selecting
an appropriate amount core is such that the secondary loading component  45
of minocycline to be used in the spheres. There- or single coated core
releases greater than 50    fore, combinations of more than one excipient
may percent and preferably greater than 70 percent of  be desirable. the
minocycline in less than 90 minutes in a me-     Suitable forms of
microcrystalline cellulose are, dium of aqueous buffer, e.g. acetate and/or
phos-  for example, the materials sold as Avicel[err] PH-101 phate buffer,
having a pH in the range of from 4.0  50  and Avicel[err] PH-105 (available
from FMC Corpora- to 7.5. Therefore, the pH sensitive polymer coating  tion
- American Viscoe Division, Avicel Sales, Mar- must be specifically rapidly
and substantially com-  cus Hooks, PA, U.S.A.). Avicel[err] PH-101 is char-
pletely erodible or dissolvable to permit the secon-  acterized as having
an average particle size of 50 dary loading component or single coated core
to   [err], particle size specification of +250 [err] (+60 meet these
conditions.                       55  mesh) less than 1 percent and +74
[err] (+200 Further preferred embodiments of the present   mesh) less than
or equal to 30.0 percent, moisture invention provide additionally that
either from 5 to  specification of less than 5.0 percent and accept- 20
percent of the minocycline in the secondary    able flow properties.
Avicel[err] PH-105 is character- 8    15                EP0418565B1
16 ized as having an average particle size of 20 [err],      Commercial
coating compositions found to be particle size specification of + 37 [err]
(+ 400 mesh)  useful include Eudragit[err], a product of Rohm less than or
equal to 1.0 percent, moisture speci-  Pharma, Westerstadt, Germany, which
comprises fication of less than 5.0 percent, and poor flow   an anionic
polymerizate of methyacrylic acid and properties.
5   methyl methacrylate; Surelease[err] a product of Col- A suitable
mixture of microcrystalline cellulose  orcon, Inc., West Point, PA, which
comprises an 



and sodium carboxymethyl cellulose is, for exam-   aqueous  dispersion  of
ethylcellulose, dibutyl pie, the material sold as Avicel[err] RC-581 by FMC
sebacate, oleic acid, fumed silica, and ammonium Corporation. Avicel[err]
RC-581 is characterized as    hydroxide; Aquacoat[err], a product of FMC
Corp., having an average particle size of less than 0.2  10   which
comprises an aqueous dispersion of ethyl- micron, particle size
specification of 250 urn (60  cellulose; Coateric[err], a product of
Colorcon, Inc., mesh) less than or equal to 0.1 percent, and mois-  which
comprises  polyvinyl acetate  phthalate; ture specification of less than 6
percent.         Aquateric[err], a product of FMC Corp., which com- The
term "spheres" is well known in the phar-   prises cellulose acetate
phthalate; Eastman[err] C-A- maceutical art, and means spherical granules
hav-  15  P[err], a product of Eastman Kodak Company, Roch- ing a diameter
in the range of from 0.1 to 2.5     ester, New York, which comprises
cellulose acetate millimeters, preferably from 0.5 to 2 millimeters,
phthalate; and Eastman[er] C-A-T, a product of East- and most preferably
from 0.8 to 1.2 millimeters.   man Kodak Company, which comprises cellulose
Preferably, the quick release granules are spherical  acetate trimellitate.
Preferred as a coating material as well. If spheres having the medicament
as a   20  for the quick release granules is hydroxypropyl surface layer
are to be prepared, coated seeds,    methylcellulose. e.g., non-pareil
seeds or sugar crystals, may be      Although up to 1 to 10 parts by weight
gain used. Such non-pareil seeds are generally of 0.1   due to the coating
based upon the weight of the mm to 2.0 mm in size and typically are 1.0
millime-  uncoated quick release granules is suitable, from 2 ter in size.
They can comprise, for example, a   25  to 5 parts by weight gain is
preferred and 2 parts blend of sugar and starch. Such crystals are gen-  by
weight gain is most preferred. erally 0.01 mm to 0.1 mm in size. The cores
of the    This polymer coating may also optionally in- multi-coated
composition  are  preferably  such   clude a precoat, an overcoat or a
combination of seeds.  However, the  cores  may  comprise         the
foregoing. For best results, a 1 to 10 parts by minocycline alone or in
combination with the ex-  30   weight gain level is preferred in addition
to the cipient as well.                                   standard coating
when using aqueous coating for- The quick release granules typically are
un-    mutations. coated. However, they may be optionally coated        The
polymer coating of the coated spherical with a polymer coating which is
rapidly and sub-   granules is pH sensitive and is rapidly and sub-
stantially completely erodible in a medium having a   35  stantially
completely erodible in a medium having a pH of less than 3.9 and
particularly in the human  pH in the range of from 4.0 to 7.5, particularly
in stomach, thereby leaving their immediate or quick  the human upper small
intestine and most particu- release characteristics relatively unchanged.
larly in the duodenum, thereby inhibiting erosion in The film forming
polymer, if used, can vary     a pH outside that range such as in the human
widely in type and amount which correlates into  40  stomach but leaving
the rapid, controlled release film or coating thickness. Illustrative but
not limiting  characteristics of the coated spherical granules un- quick
release spherical granule coating polymers   affected after the polymer
coating is eroded in the are methyl cellulose, ethylcellulose, hydroxyethyl
upper small intestine, i.e. duodenum. cellulose, hydroxypropyl cellulose,
hydroxypropyl      This pH sensitive film forming polymer can
methylcellulose,  hydroxypropyl  methylcellulose   45  also vary widely in
type and amount which cor- phthalate, cellulose acetate phthalate, hydrox-
relate to film or coating thickness. ypropyl methylcellulose succinate,
polymers and        Illustrative but not limiting coated spherical
copolymers of (meth)acrylic acid or (meth)acrylic  granule pH sensitive
coating polymers are methyl- acid methyl ester, polyvinyl acetate phthalate
or  cellulose, ethylcellulose, hydroxyethyl cellulose, polymers or
copolymers of polyvinyl acetate, cel-  50  hydroxypropyl cellulose,
hydroxypropyl methylcel- lulose acetate, fatty acids and esters thereof,
cel-  lulose, hydroxypropyl methylcellulose phthalate, lulose acetate
trimellitate, and mixtures of any of  cellulose acetate phthalate,
hydroxypropyl methyl- the foregoing, adapted to substantially completely
cellulose succinate, a polymer or copolymer of dissolve in a medium having
a pH of less than 3.9.  (meth)acrylic acid or (meth)acrylic acid methyl es-
The coatings can include conventional additives,  55  ter, polyvinyl
acetate phthalate or polymers or such as plasticizers, pigments and
colorants. The  copolymers of polyvinyl acetate, cellulose acetate,
plasticizers include mineral oil; high boiling esters  fatty acids and
esters thereof, cellulose acetate and vegetable oils.
trimellitate, and mixtures of any of the foregoing 9    17
EP 0 418 565 B1                   18 adapted to dissolve substantially
completely in a  parts by weight of excipient based upon 100 parts medium
having a pH of from 4.0 to 7.5 and prefer-  by weight of minocycline and
excipient combined. ably from 4.0 to 6. These coatings can include any  The
amount of pH sensitive polymer coating on the of the conventional coating
additives from above as  precursors or the core varies broadly as well and
is well.                                         5   described above.
Preferably, the coated spherical Commercial coating compositions found to
be    granules or core will comprise about 60 parts by useful include
Eudragit[err] (Rohm Pharma, Wester-    weight of minocycline and about 40
parts by weight 



stadt, Germany), Surelease[err] (Colorcon, Inc., West  of excipient based
upon 100 parts by weight of Point, PA), Aquacoat[err] (FMC Corp.),
Coateric[err]     minocycline and excipient combined, and the pH (Clorcon,
Inc.), and Aquateric[err] (FMC Corp.), East-  l0  sensitive polymer coating
will comprise a weight man[err] C-A-P[err] (Eastman Kodak Company), and
gain of 10 to 25 parts by weight based upon 100 Eastman[err]  C-A-T
(Eastman Kodak Company). A        parts by weight of minocycline and
excipient com- suitable form of ethylcellulose is one having a   bined.
viscosity in the range of 5 to 100 cps at 20 [err] C (U.S.  Additionally,
the amount of quick release gran- National Formulary XIII) (content of
ethoxy groups  15  ules or initial loading component and the amount of 44
to 51 percent by weight), and more particularly  pH sensitive polymer
coated spherical granules, a viscosity of 50 cps at 20 [err]C (content of
ethoxy  single coated core or secondary loading compo- groups 48 to 49
percent by weight). A suitable form  nent in the pharmaceutical delivery
systems, oral of hydroxypropyl methylcellulose is one having a  dosage unit
forms or multi-coated compositions will viscosity in the range of 3 to 100
cps at 20[err] C (U.S.  20  vary broadly, but will generally be in the
range of National Formulary XIII), and more particularly a  20 to 80 parts
by weight of quick release granules viscosity of 6 cps at 20[err]C.
Preferred as the coat-  or initial loading component and 80 to 20 parts by
ing is hydroxypropyl methylcellulose phthalate or a  weight of pH sensitive
polymer coated spherical combination  of hydroxypropyl  methycellulose
granules, single coated core or secondary loading phthalate and
hydroxypropyl methylcellulose, and   25  components, based upon 100 parts
by weight of most preferably, these coatings will be adapted to  quick
release granules or initial loading component dissolve substantially
completely in a medium hav-  and pH sensitive polymer coated spherical
gran- ing a pH of 5.0 or greater than 5.5.              ules, single coated
core or secondary loading com- Although from 5 to 35 parts by weight gain
due  ponent combined. Most preferably, the quick re- to the pH sensitive
polymer coating based upon   30  lease granules or initial loading
component com- the weight of the uncoated spherical granules (pre-  prise
from 30 to 70 parts by weight and the pH cursors of coated spherical
granules) or core is  sensitive polymer coated spherical granules, single
suitable, from 5 to 25 parts by weight gain is    coated core, or secondary
loading component preferred and from 10 to 25 parts by weight is
comprise from 70 to 30 parts by weight based most preferred.
35  upon 100 parts by weight of quick release granules The polymer coating
may also independently     or initial loading component and pH sensitive
poly- include a precoat, an overcoat, or a combination of  mer coated
spherical granules, single coated core the foregoing. For best results, a 1
to 10 parts by  or secondary loading component combined. weight gain level
is preferred in addition to the    The pH sensitive polymer coating in the
multi- standard coating when using an aqueous formula-  40  coated
compositions generally comprises from 5 to tion.
35 parts by weight gain based upon the weight of The amounts of minocycline
and excipient       the core, preferably comprises from 5 to 25 parts which
comprise the quick release granules can     by weight gain and most
preferably from 10 to 25 vary broadly but will usually be in the range of
parts by weight gain. from 10 to 70 parts by weight of minocycline and   45
The optional overcoat comprises from 1 to 10 from 90 to 30 parts by weight
of excipient based  parts by weight gain in addition to the standard upon
100 parts by weight of minocycline and ex-   polymer coating when using an
aqueous coating cipient combined. Preferably, the quick release
formulation. granules comprise about 50 parts by weight of        The
multi-coated compositions or the initial minocycline and about 50 parts by
weight of ex-  50  loading and/or the secondary loading components cipient
based upon 100 parts by weight of         of the pharmaceutical delivery
systems, separately minocycline and excipient combined.               or in
combination, independently can be mixed with The amounts of minocycline and
excipient       a pharmaceutically acceptable liquid carrier known which
comprise the precursors of the pH sensitive  to one of ordinary skill in
the pharmaceutical arts polymer coated spherical granules or the core of
55  such as diluting agents, emulsifying agents and the multi-coated
compositions can also vary broad-  suspending agents alone or with
additional active ly but will usually be in the range of from 10 to 80
medicaments, colorants, pigments, flavorings, addi- parts by weight of
minocycline and from 90 to 20  tional excipients or a combination of any of
the 10    19                 EP 0 418 565 B1                     20
foregoing to provide an oral dosage unit form. The  addition salt thereof
are blended in a mixer. The multi-coated spheronized pharmaceutical
composi-    resultant blend of the first step is granulated with a tions
are preferably suspended in a high density    liquid medium, e.g. an
aqueous solution or an liquid pharmaceutical carrier to form a fluid
suspen-  organic solvent and preferably water, until the prop- sion
delivery system.                           5   er consistency for extrusion
is realized. The resul- The multi-coated compositions or the compo-
tant granulated mass is then extruded in an ex- nents of the pharmaceutical
delivery systems, sep-  truder or extruder/spheronizer, through a suitably
arately or in combination, can also independently   sized, e.g. 1.0 mm,
perforated  plate and is 



be filled into either hard shell gelatin or soft shell  spheronized at high
speed for a time sufficient to gelatin capsules alone or with additional
active me-  io  form spherical granules. The wet spherical granules
dicaments, lubricants, disintegrants, plasticizers,  are then dried in
conventional equipment at suit- colorants, pigments, flavoring, additional
excipients  able temperatures, e.g. such as tray dryers at 55 to or a
combination of any of the foregoing by any     65[err]C or a conventional
fluid bed dryer system at conventional capsule forming and/or filling
machine  65 to 70 [err] C to a low moisture level, e.g. 1 to 7 and
optionally may be sealed by any means com-   15  percent and preferably 2
to 5 percent. monly known to one of ordinary skill in the phar-       FIG.
2 illustrates that the quick release gran- maceutical arts including but
not limited to spot-   ules then, optionally, may be coated with a sub-
welding, gelatin bands and matched locking rings.   stantially uniform
polymer coating which is rapidly The hard shell capsules used in the
present      and substantially completely erodible in a medium invention
are generally comprised of gelatin, water  20   having a pH of less than
3.9 with an aqueous or and optionally, FD&C colorants, opacifying agents
organic solvent, e.g. methylene chloride and/or such as titanium oxide,
sulfur dioxide to prevent   methanol, solution of the desired coating
forming any decomposition or a combination of any of the    polymer, using
fluid bed technology, pan-coating or foregoing. They generally comprise two
sections,    the like. Preferably, fluid beds are used. FIG. 2 also one
slipping over the other, completely surrounding   25  illustrates that the
precursors of coated spherical the filling.
granules are independently coated with a substan- The soft shell capsules
used in the present      tially uniform polymer coating which is rapidly
and invention are generally a soft, globular, gelatin shell  substantially
completely erodible in a medium hav- somewhat thicker than the shell of the
hard shell   ing a pH of from  4.0 to 7.5 in a manner as capsule. The
gelatin is usually plasticized by the   30  explained above. addition of
glycerin, sorbitol, or a similar polyol.    An initial loading
therapeutically effective num- They may also contain a preservative to
prevent     ber of uncoated quick release granules, coated the growth of
fungi.                                quick  release  granules,  an
initial  loading The multi-coated compositions or the compo-
therapeutically effective amount of minocycline, or nents of the
pharmaceutical delivery systems, sep-   35   a combination thereof may then
be mixed in a low arately or in combination, can also independently   shear
mixer with a secondary loading therapeutical- be formed alone, or with the
addition of lubricants,  ly effective number of pH sensitive polymer coated
disintegrants, plasticizers, colorants, pigments,   spherical granules.
flavorings, additional active medicaments, pharma-      FIG. 3 illustrates
the typical steps in the prep- ceutically acceptable excipients, or a
combination   40  aration of the multi-coated compositions of the of any of
the foregoing, into tablet oral dosage unit  present invention. Firstly, a
core is prepared com- forms by conventional means known to one of
prising a dried spherical granule as illustrated in ordinary skill in the
pharmaceutical arts, e.g. com-  FIG. 1, minocycline coated non-pareil
seeds, sugar pressing or pressing. The tablet may then, option-  crystals,
or minocycline in combination with a suit- ally, be coated with an overcoat
as explained   45  able binder or pharmaceutically acceptable ex- above.
cipient. The core is then coated with a substantially All of the
pharmaceutical delivery systems,      uniform polymer coating which is
rapidly and sub- compositions or oral dosage unit forms of the
stantially completely erodible in a medium having a present invention can
be prepared using any con-    pH of from 4.0 to 7.5 in a manner as
described ventional pharmaceutical production equipment.  50  above. An
initial loading therapeutically effective FIG. 1 illustrates the typical
steps in the prep-  amount of minocycline is then coated onto the aration
of uncoated spherical granules for use as   single coated core in a manner
as described either uncoated quick release granules or as pre-   above.
Optionally, a polymer coating, an overcoat- cursors of pH sensitive polymer
coated spherical    ing or a combination of the foregoing is sequen-
granules. Firstly, an effective amount of at least  55  tially applied in a
manner as described above. one pharmaceutically acceptable excipient and an
FIG. 4 illustrates the multi-coated composition effective antibacterial
amount or 7-dimethylamino-   prepared with a minocycline (1) core coated
with a 6-deoxy-6-demethyltetracycline or a non-toxic acid  pH sensitive
polymer coating (3) in turn coated with    21                EP 0 418 565
B1                   22 a quick release minocycline coating (5) and finally
having a smooth surface and a homogeneous coated with an optional polymer
coating which is  tetracycline compound distribution. rapidly and
substantially completely erodible in a medium having a pH of less than 3.9
(7).          EXAMPLE 2 FIG. 5 illustrates the multi-coated composition   5
prepared from a non-pareil seed or sugar crystals    A polymer coating is
prepared by mixing 71 (9) coated with minocycline (1) core, which is coat-
parts of hydroxypropyl methylcellulose adapted to ed with a pH sensitive
polymer coating (3), subse-  dissolve in a medium having a pH of less than
quently coated with a quick release minocycline   about 3.9, 4 parts of
sodium lauryl sulfate and 25 coating (5), and finally coated with an
optional  10  parts of mineral oil and then by adding 7 to 9 times 



polymer coating which is rapidly and substantially  the total weight of the
above solids of water. The completely erodible in a medium having a pH of
coating solution is substantially completely dissolv- less than 3.9 (7).
able in a medium having a pH of less than about The mixture or separate
units of initial and   3.9. The solution is sprayed onto uncoated quick
secondary loading components, or the multi-coated   15  release granules
prepared by the method of Exam- compositions may then optionally be mixed
with a  ple 1 to a 2 to 10 parts by weight gain based upon pharmaceutically
acceptable liquid carrier.      the weight of the uncoated quick release
granules Alternatively, a hard shell or a soft shell cap-  to form quick
release granules having a coating sule may be at least partially filled and
optionally  which is adapted to erode rapidly and substantially sealed, as
previously described, to form a capsule  20  completely in a medium having
a pH of less than oral dosage unit form.                            about
3.9. Tabletted oral dosage unit forms may be pre- pared by optionally
adding a lubricant or other   EXAMPLE 3 pharmaceutically acceptable
excipient and then compressing or pressing.                     25      A
blend is prepared by mixing 3000 grams of The   pharmaceutical  delivery
systems,       minocycline hydrochloride powder (Minocin[err] - spheronized
pharmaceutical compositions, multi-   Lederle Laboratories), 1650 grams of
microcrystal- coated compositions or oral dosage unit forms con-  line
cellulose (Avicel[err] PH-101, FMC Corporation) taining them may be
administered by ingestion,    and 350 grams of AC-DI-SOL (crosscarmellose
so- thereby maintaining a therapeutic minocycline level  30  dium) in a
Hobart mixer at low speed. The powder in the blood stream of a warm blooded
mammal for  blend is then granulated to an extrudable consis- 24 hours, and
thereby providing a 24 hour thera-  tency by adding 3000 ml of water slowly
and peutic blood level from a once-a-day dosaging     mixing. The resultant
granulate is extruded at high system.
speed through a 1.0 mm plate in a NICA ex- The following examples
illustrate the invention   35  truder/spheronizer Model S450, and
subsequently without limitation. All parts are given by weight  is
spheronized at high speed. The wet spheres are unless otherwise indicated.
Bioavailability is a func-  dried in an Aeromatic fluid bed dryer at 70
[err]C air tion of, and is an absolute term that indicates   input until
the moisture content is about 1 to 7 measurement of, both the true rate and
the total  percent to form precursors of coated spherical amount (extent)
of drug that reaches the blood   40  granules. stream from an administered
dosage form.             A pH sensitive polymer coating dissolvable in a
medium having a pH of 5.0 is prepared by mixing EXAMPLE 1
75  parts  of  hydroxypropyl  methylcellulose phthalate (HP-50, Shin-Etsu
Chemical, Tokyo, Ja- A blend is prepared by mixing 2500 grams of  45  pan)
adapted to dissolve in a medium having pH of minocycline hydrochloride
powder (Minocin[err] -      5.0, 15 parts of mineral oil, and 10 parts of
orange Lederle Laboratories) and 2500 grams of micro-    colorant (Opaspray
K-1-2562, Colorcon, Inc., West crystalline cellulose (Avicel[err] PH-101,
FMC Cor-   Point, PA) and dissolving the mixture in an organic poration) in
a Hobart mixer at low speed. The     solvent. powder blend is then
granulated to an extrudable  50  The polymer coating solution is sprayed
onto consistency by adding 3000 ml of water slowly and  900 grams of dried
precursors of coated spherical mixing. The resultant granulate is extruded
at high  granules at an initial rate of 7 ml/min which is speed through a
1.0 mm plate in a NICA ex-        gradually increased to 9 ml/min in an
Uni-Glatt truder/spheronizer Model S450, and subsequently   Model 82/E
fluid bed until a 16 parts by weight is spheronized at high speed. The wet
spheres are  55  gain based upon the weight of the precursors of dried in
an Aeromatic fluid bed dryer at 70[err] C air  coated spherical granules is
achieved. Input air is input until the moisture content is about 1 to 7
adjusted to 54[err]C while output air is adjusted be- percent to from
uncoated quick release granules   tween 22 and 25 C. 12    r 23
EP 0 418 565 B1                   24 pH sensitive polymer coated spherical
granules    Dissolution profiles of the minocycline hydro- having a polymer
coating adapted to erode rapidly  chloride are determined by U.S.P. XXI
test meth- and substantially completely in a medium having a  ods using
dissolution media of simulated gastric pH of 5.0 are formed.
fluid having a pH of 1.2, of buffered media having Dissolution profiles of
the minocycline hydro-   5   pH's of 4.5 and 6.0, and of simulated
intestinal fluid chloride are determined by U.S.P. XXI test meth-  having a
pH of 7.2. The results appear in FIG. 7 in ods using dissolution media of
simulated gastric  graph form. fluid having a pH of 1.2, of buffered media
having pH's of 4.5 and 6.0, and of simulated intestinal fluid  EXAMPLE 8
having a pH of 7.2. The results appear in FIG. 6 in  10 



graph form.                                          The procedure of
Example 3 is followed sub- stituting a pH sensitive polymer coating
dissolvable EXAMPLE 4                                         in a medium
having a pH of from 4.0 to 7.5 which is prepared by mixing 71.25 parts of
hydroxypropyl The procedure of Example 3 is followed, how-   15
methylcellulose phthalate (HPMCP-50, Shin-Etsu ever, before the pH
sensitive polymer coating is  Chemical, Tokyo, Japan), 3.75 parts of
hydrox- applied to the precursors of coated spherical gran-  ypropyl
methylcellulose (Shin-Etsu Chemical), 15 ules, a precoating of
hydroxypropyl methylcellulose  parts of mineral oil and 10 parts of orange
colorant is applied by spraying until about 1 to about 5   (Opaspray
K-1-2562, Colorcon, Inc.) and dissolving parts by weight gain based upon
the weight of  20  the mixture in an organic solvent and spraying the
precursors  of coated  spherical granules  is     polymer coating solution
until a 10 parts by weight achieved. This provides a smooth surface on the
gain based upon the weight of the coated spherical precursors for
subsequent pH sensitive polymer    granules is achieved. coating.
Dissolution profiles of the minocycline hydro- 25  chloride are determined
by U.S.P. XXI test meth- EXAMPLE 5
ods using buffered media having pH's of 4.0, 4.5 and 6.0. The results
appear in FIG. 8 in graph form. Coated spherical granules are prepared ac-
cording to the procedure of Example 3. Subse-     EXAMPLE 9 quently, an
overcoating of hydroxypropyl methyl-  30 cellulose is applied by spraying
until 1 to 5 parts  The procedure of Example 8 is followed, how- by weight
gain based upon the weight of the pre-  ever the pH sensitive polymer
coating is applied cursors of coated spherical granules is achieved.  until
a 20 parts by weight gain based upon the weight of the precursors of coated
spherical gran- EXAMPLE 6                                    35  ule is
achieved. pH sensitive polymer coated spherical granules  EXAMPLE 10 with
an undercoating are prepared according to the procedure of Example 4.
Subsequently, an over-       The procedure of Example 3 is followed sub-
coating of hydroxypropyl methylcellulose is applied   40  stituting a pH
sensitive polymer coating dissolvable by spraying until 1 to 5 parts by
weight gain based  in a medium having a pH of from about 4.0 to upon the
weight of the non-overcoated but under-  about 7.5 which is prepared by
mixing 60 parts of coated, precursors of coated spherical granules is
hydroxypropyl methylcellulose phthalate (HPMCP- achieved.
50, Shin-Etsu Chemical, Tokyo, Japan), 15 parts of 45  hydroxypropyl
methylcellulose (Shin-Etsu Chemi- EXAMPLE 7
cal), 15 parts of mineral oil and 10 parts of orange colorant (Opaspray
K-1-2562, Colorcon, Inc.) and The procedure of Example 3 is followed sub-
dissolving the mixture in an organic solvent and stituting a pH sensitive
polymer coating dissolvable  spraying the polymer coating solution until a
10 at a pH of greater than 5.5 which is prepared by   50  parts by weight
gain based upon the weight of the mixing 75 parts of hydroxypropyl
methylcellulose  precursors  of coated  spherical granules  is phthalate
(HP-55, Shin-Etsu Chemical, Tokyo, Ja-  achieved. pan) adapted to dissolve
in a medium having a pH of greater than about 5.5, 15 parts of mineral oil
EXAMPLE 11 and 10 parts of orange colorant (Opaspray K-1-  55 2562,
Colorcon, Inc.) and dissolving the mixture in  The procedure of Example 10
is followed, how- an organic solvent.                               ever
the pH sensitive polymer coating is applied until a 20 parts by weight gain
based upon the 13    25                EP 0 418 65 B1
26 weight of the precursors of coated spherical gran-  after about 10-12
hours. ules is achieved. Dissolution profiles of the minocycline hydro-
EXAMPLE17 chloride are determined by U.S.P. XXI test meth- ods using
buffered media having pH's of 4.0, 4.5   5  690 grams of quick release
granules prepared and 6.0. The results appear in FIG. 9 in graph form.  by
the method of Example 1 and 810 grams of the pH sensitive polymer coated
spherical granules EXAMPLE 12
prepared by the method of Example 3 are mixed in a low shear blender at low
speed for 15 minutes to pH sensitive polymer coated spherical granules  l0
form  a spheronized pharmaceutical composition are prepared according to
the method of Example   mixture. 3. The resultant coated spherical granules
are 



mixed with a pharmaceutically acceptable liquid    EXAMPLE18 medium to
yield an oral dosage unit form. 15     The mixture prepared by the method
of Exam- EXAMPLE 13                                        ple 17 is mixed
with a pharmaceutically acceptable liquid carrier to form oral dosage unit
forms having pH sensitive polymer coated spherical granules  a total
minocycline content of 185 mg, with 85 mg are prepared according to the
method of Example   of minocycline contained in the quick release gran- 3.
The resultant coated spherical granules are filled   20  ules and 100 mg of
the tetracycline compound into a hard shell capsule to yield an oral dosage
contained in the pH sensitive polymer coated unit form.
spherical granules. EXAMPLE14
EXAMPLE19 25 pH sensitive polymer coated spherical granules    The mixture
prepared by the method of Exam- are prepared according to the method of
Example    ple 17 is filled into hard shell gelatin capsules to 3. The
resultant coated spherical granules are filled  form  oral dosage unit
forms having a total into a soft shell capsule to yield an oral dosage unit
minocycline content of 185 mg, with 85 mg of form.
30  minocycline contained in the quick release gran- ules and 100 mg of the
tetracycline compound EXAMPLE15
contained in the pH sensitive polymer coated spherical granules. pH
sensitive polymer coated spherical granules     Dissolution profiles of the
minocycline are de- are prepared according to the method of Example  35
termined by U.S.P. XXI test methods using dissolu- 3. The resultant coated
spherical granules are com-  tion media with pH's of 1.2 and of 7.2. The
results pressed into a tablet to yield an oral dosage unit  appear in FIG.
11 in graph form. form.
Serum concentration levels of minocycline over the initial 12 hour period
also appear in FIG. 13 in EXAMPLE16                                     40
the curve referred to as "Example 19". The once-a-day regimen is carried
out for three The procedure of Example 3 is followed sub-    days, and
serum concentration levels for the twen- stituting an anionic polymerizate
of methacrylic  ty-four hour period commencing with the beginning acid and
methyl methacrylate (Eudragit[err] - Rhom     of day three are measured
over that subsequent 24 Pharma) for the pH sensitive polymer coating to  45
hour period. The results appear in FIG. 12 in the form pH sensitive polymer
coated spherical gran-   curve referred to as "Example 19". ules. A 185 mg
sample of minocycline hydrochloride   COMPARATIVE EXAMPLE 19A* prepared
according to the procedure of Example 16 is administered to a human
subject, and serum   50  Two capsules, each containing 100 mg of
concentration levels of minocycline hydrochloride  minocycline
hydrochloride powder (Minocin[err] - are measured over a 24 hour period.
The results    Lederle Laboratories), are administered as a load- appear in
FIG. 10 in the curve referred to as      ing dose to a human subject. Over
the following "Example 16". These results show that in the ab-  three days,
one capsule containing 100 mg of sence of a quick release initial loading
dose of  55  minocycline hydrochloride powder (Minocine) is minocycline,
the blood level of minocycline drops  administered every 12 hours. below
minimum therapeutically effective amounts       Serum concentration levels
are measured over desired for the majority of minocycline therapies  the
initial 12 hour period of administration. The 14    27                EP 0
418 565 B1                    28 results appear in FIG. 13 in the curve
identified as  minocycline  of  greater  than  a  minimum "Comparative
Example 19A*".                       therapeutically effective serum
concentration were Serum concentration levels for the 24 hour
maintained for over about 24 hours appear in FIG. period commencing with
the beginning of day three  15 in graph form. are measured over the
subsequent 24 hour period.   5 The results appear in FIG. 12 in the curve
refered  COMPARATIVE EXAMPLE 22A* to as "Comparative Example 19A*". One
capsule containing 100 mg of minocycline EXAMPLE 20
hydrochloride powder (Minocin[err] - Lederle Labora- 10  tories) is
administered to a human subject, and The mixture prepared by the method of
Exam-.   serum concentration levels of minocycline hydro- ple 17 is pressed
into tablets to form oral dosage  chloride are measured over a twelve hour
period. A unit forms having a total minocycline content of  second capsule
containing 100 mg of minocycline 185 mg, with 85 mg of minocycline
contained in     hydrochloride powder (Minocin[err]) is administered 



the quick release granules and 100 mg of the   15  to the subject at the
end of the twelve hour period, tetracycline compound contained in the pH
sen-     and serum concentration levels of minocycline hy- sitive polymer
coated spherical granules.          drochloride are measured over the next
twelve hour period. The results appear in FIG. 10 in the curve EXAMPLE 21
identified as 'Comparative Example 22A*". 20      Bioavailability is 100
percent as this is the 690 grams of the quick release granules pre-
reference for comparison. pared by the method of Example 1 and 810 grams
A   maximum   serum   concentration   of of the pH sensitive polymer coated
spherical gran-  minocycline hydrochloride during the first twelve ules
prepared by the method of Example 7 are       hour period of 1.78 mcglml of
serum is reached mixed in a low shear blender at low speed for 15   25
after 1.5 hours, and a maximum serum concentra- minutes to form  a
spheronized pharmaceutical     tion of minocycline hydrochloride during the
sec- composition mixture.                               ond twelve hour
period of 2.65 mcg/ml is reached 1.8 hours after the administration of the
second EXAMPLE 22                                        capsule.
Minocycline hydrochloride plasma level 30  concentration fluctuates broadly
can result in un- The mixture prepared by the method of Exam-    desirable
side effects such as nausea and gastroir- ple 21 is filled into hard shell
gelatin capsules to  ritability. form oral dosage unit forms having a total
minocycline content of 185 mg, with 85 mg of the   EXAMPLE 23 minocycline
contained in the quick release gran-  35 ules and 100 mg of the
tetracycline compound          A multi-coated composition as illustrated in
contained in the pH sensitive polymer coated       FIG. 4 is prepared.
spherical granules.                                   A core is formed from
minocycline (1). Bioavailability is determined to be 76 percent    A pH
sensitive polymer coating (3) dissolvable by measuring the area under the
plasma con-  40  in a medium having a pH of about 5.0 is prepared
centration curve and comparing that area to that of  by mixing 75 parts of
hydroxypropyl methylcel- a reference curve from Comparative Example 22A*.
lulose phthalate (HP-50, Shin-Etsu Chemical, To- Dissolution profiles of
the minocycline are de-  kyo, Japan) adapted to dissolve in a medium hav-
termined by U.S.P. XXI test methods using dissolu-  ing a pH of about 5.0,
15 parts of mineral oil, and tion media with pH's of 1.2 and of 7.2. The
results  45  10 parts of orange colorant (Opaspray K-1-2562, appear in FIG.
14 in graph form.                   Colorcon, Inc., West Point, PA) and
dissolving the One capsule is administered to a human sub-    mixture in an
organic solvent. ject, and serum concentration levels of minocycline   The
polymer coating solution is sprayed onto are measured over a 24 hour
period. The results    the core coated at an initial rate of 7 ml/min which
appear in FIG. 10 in the curve referred to as   50  is gradually increased
to 9 ml/min in a Uni-Glatt "Example 22". A maximum serum concentration oi
Model 82/E dryer until a 16 percent weight gain minocycline of 1.9 mcg/ml
of serum is reached      based upon the weight of the core is achieved.
after 3.8 hours.                                  Input air is adjusted to
54 C while output air is One capsule is administered to each of a fast-
adjusted between 22 and 25 [err] C. ing subject and a subject who eats
regularly. Se-  55  The single coated core is then coated with a rum
concentration levels of tetracycline compound  quick release coating (5)
containing 85 mg of are measured over a 24 hour period. The results
minocycline. illustrating that plasma concentration levels of 15    29
EP 0 418 565 B1                    30 A polymer coating (7) is then
prepared by      to provide a relatively even, at least minimum mixing 71
parts of hydroxypropyl methylcellulose   therapeutic  blood   concentration
level  of adapted to dissolve in a medium having a pH of     minocycline
for up to 24 hours with only once-a- less than 3.9, 4 parts of sodium
lauryl sulfate and  day administration. 25 parts of mineral oil and then by
adding 7 to 9   5  Comparative Examples 19A" and 22A* illustrate times the
total weight of the above solids of water.  the uneven release rate and the
broad fluctuations The coating solution is substantially completely dis-
in blood levels of minocycline that result from con- solvable in a medium
having a pH of less than 3.9.  ventional minocycline dosages. The solution
is sprayed onto the quick release dry     Example 22 further demonstrates
that the pro- coated core to a 2 to 10 weight gain based upon   10  longed
controlled release properties are also main- the weight of the quick
release dry coated core.   tained in a fasting patient, thereby obviating
the need for a patient to eat regularly for a therapeutic EXAMPLE 24
effect. Example 19 also demonstrates that the pro- A multi-coated
composition as illustrated in  15  longed controlled release properties of
dosage unit 



FIG. 5 is prepared. A nonpareil seed (9) is formed  forms of the present
invention are maintained even from a sucrose crystal. The seed is coated
with    after three days of continued administration and 100 mg of
minocycline (1) to form a core which is  showing that continued use of the
present invention then coated with a pH sensitive polymer coating (3)  does
not impair its prolonged controlled release dissolvable in a medium having
a pH of 5.0. The   20  properties. Comparative Example 19A*, in contrast,
pH sensitive polymer coating is prepared by mixing  demonstrates that
traditional dosage forms of 75  parts  of  hydroxypropyl  methylcellulose
minocycline, even after three days of administration phthalate (HP-50,
Shin-Etsu Chemical, Tokyo, Ja-   still give uneven release with great blood
level pan) adapted to dissolve in a medium having a pH   fluctuations and
may consequently result in un- of 5.0, 15 parts of mineral oil, and 10
parts of  25  desirable side effects. orange colorant (Opaspray K-1-2562,
Colorcon,          Comparative Examples 19A* and 22A* further Inc., West
Point, PA) and dissolving the mixture in  illustrate the inability of
conventional oral dosage an organic solvent.
unit forms to maintain minimum therapeutic con- The polymer coating
solution is sprayed onto    centration levels for prolonged periods of
time. The the core at an initial rate of 7 ml/min which is  30
effectiveness of the initial dosaging rapidly sub- gradually increased to 9
ml/min in a Uni-Glatt     sides after about 12 hours as evidenced by the
Model 82/E dryer until a 16 percent weight gain    relatively slight
increases over initial concentration based upon the weight of the core is
achieved.     achieved after the administration of a second dos- Input air
is adjusted to 54[err] C while output air is  age at approximately 12
hours. adjusted between 22 and 25 *C.                35       Comparative
Example 19A*  illustrates, when The single coated core is then coated with
a    compared with Examples 19 and 22, that the rela- quick release coating
(5) containing 85 mg of      lively low dosages of the present invention
provide minocycline.                                       relatively even
therapeutically effective concentra- A polymer coating (7) is then prepared
by      tion levels of minocycline. mixing 71 parts of hydroxypropyl
methylcellulose   40  Examples 20 and 22 demonstrate the pH sen- adapted to
dissolve in a medium having a pH of     sitive properties of the
compositions and oral dos- less than 3.9, 4 parts of sodium lauryl sulfate
and  age unit forms of the present invention. 25 parts of mineral oil and
then by adding 7 to 9 times the total weight of the above solids of water.
Claims The coating solution is substantially completely dis-  45   Claims
for the following Contracting States solvable in a medium having a pH of
less than 3.9.  AT, BE, CH, DE, DK, FR, GB, IT, LI, NL, SE The solution is
sprayed onto the quick release dry coated core to a 2 to 10 parts by weight
gain      1. A pharmaceutical delivery system adapted to based upon the
weight of the quick release dry         provide a therapeutically effective
blood con- coated core.                                  50
centration level of 7-dimethylamino-6-deoxy-6- Examples 3 (FIG. 6), 7 (FIG.
7), 8 (FIG. 8), and   demethyltetracycline or a non-toxic acid addi- 11
(FIG. 9) demonstrate the selective release prop-    tion salt thereof for a
sustained period of time erties of pH sensitive polymer coated release
of up to about twenty-four hours comprising: spherical granules.
(I) a multiple delivery vehicle system com- Example 22 demonstrates the
ability of com-   55      prising positions and oral dosage unit forms of
the present        (A) an initial loading therapeutically effec- invention
to maintain superior prolonged and con-          tive number of quick
release granules trolled release of minocycline and thusly the ability
which comprise 16    29                 EP 0 418 565 B1
30 A polymer coating (7) is then prepared by       to provide a relatively
even, at least minimum mixing 71 parts of hydroxypropyl methylcellulose
therapeutic  blood   concentration  level  of adapted to dissolve in a
medium having a pH of      minocycline for up to 24 hours with only once-a-
less than 3.9, 4 parts of sodium lauryl sulfate and  day administration. 25
parts of mineral oil and then by adding 7 to 9    5  Comparative Examples
19A* and 22A* illustrate times the total weight of the above solids of
water.  the uneven release rate and the broad fluctuations The coating
solution is substantially completely dis-  in blood levels of minocycline
that result from con- solvable in a medium having a pH of less than 3.9.
ventional minocycline dosages. The solution is sprayed onto the quick
release dry     Example 22 further demonstrates that the pro- coated core
to a 2 to 10 weight gain based upon   10  longed controlled release
properties are also main- the weight of the quick release dry coated core.
tained in a fasting patient, thereby obviating the need for a patient to
eat regularly for a therapeutic EXAMPLE 24
effect. Example 19 also demonstrates that the pro- A multi-coated
composition as illustrated in  15  longed controlled release properties of
dosage unit FIG. 5 is prepared. A nonpareil seed (9) is formed  forms of
the present invention are maintained even 



from a sucrose crystal. The seed is coated with     after three days of
continued administration and 100 mg of minocycline (1) to form a core which
is   showing that continued use of the present invention then coated with a
pH sensitive polymer coating (3)  does not impair its prolonged controlled
release dissolvable in a medium having a pH of 5.0. The   20  properties.
Comparative Example 19A*, in contrast, pH sensitive polymer coating is
prepared by mixing  demonstrates that traditional dosage forms of 75  parts
of  hydroxypropyl  methylcellulose       minocycline, even after three days
of administration phthalate (HP-50, Shin-Etsu Chemical, Tokyo, Ja-   still
give uneven release with great blood level pan) adapted to dissolve in a
medium having a pH    fluctuations and may consequently result in un- of
5.0, 15 parts of mineral oil, and 10 parts of  25  desirable side effects.
orange colorant (Opaspray K-1-2562, Colorcon,          Comparative Examples
19A* and 22A* further Inc., West Point, PA) and dissolving the mixture in
illustrate the inability of conventional oral dosage an organic solvent.
unit forms to maintain minimum therapeutic con- The polymer coating
solution is sprayed onto    centration levels for prolonged periods of
time. The the core at an initial rate of 7 ml/min which is  30
effectiveness of the initial dosaging rapidly sub- gradually increased to 9
mlmin in a Uni-Glatt       sides after about 12 hours as evidenced by the
Model 82/E dryer until a 16 percent weight gain    relatively slight
increases over initial concentration based upon the weight of the core is
achieved.      achieved after the administration of a second dos- Input air
is adjusted to 54[err] C while output air is  age at approximately 12
hours. adjusted between 22 and 25 [err] C.                35
Comparative Example 19A* illustrates, when The single coated core is then
coated with a    compared with Examples 19 and 22, that the rela- quick
release coating (5) containing 85 mg of       tively low dosages of the
present invention provide minocycline.
relatively even therapeutically effective concentra- A polymer coating (7)
is then prepared by       tion levels of minocycline. mixing 71 parts of
hydroxypropyl methylcellulose   40  Examples 20 and 22 demonstrate the pH
sen- adapted to dissolve in a medium having a pH of      sitive properties
of the compositions and oral dos- less than 3.9, 4 parts of sodium lauryl
sulfate and  age unit forms of the present invention. 25 parts of mineral
oil and then by adding 7 to 9 times the total weight of the above solids of
water.  Claims The coating solution is substantially completely dis-  45
Claims for the following Contracting States solvable in a medium having a
pH of less than 3.9.  AT, BE, CH, DE, DK, FR, GB, IT, LI, NL, SE The
solution is sprayed onto the quick release dry coated core to a 2 to 10
parts by weight gain       1. A pharmaceutical delivery system adapted to
based upon the weight of the quick release dry          provide a
therapeutically effective blood con- coated core.
50       centration level of 7-dimethylamino-6-deoxy-6- Examples 3 (FIG.
6), 7 (FIG. 7), 8 (FIG. 8), and    demethyltetracycline or a non-toxic acid
addi- 11 (FIG. 9) demonstrate the selective release prop-    tion salt
thereof for a sustained period of time erties of pH  sensitive polymer
coated release         of up to about twenty-four hours comprising:
spherical granules.                                       (I) a multiple
delivery vehicle system com- Example 22 demonstrates the ability of com-
55       prising positions and oral dosage unit forms of the present
(A) an initial loading therapeutically effec- invention to maintain
superior prolonged and con-           tive number of quick release granules
trolled release of minocycline and thusly the ability       which comprise
16 16    31                 EP O 418 565 B1                     32 (a)
lease substantially completely said (i) an effective amount of at least
minocycline in a medium having a pH one  pharmaceutically  acceptable
in the range of from 4.0 to 7.5; or excipient; and
(II) one or more multi-coated spheronized (ii) an effective antibacterial
amount   5   pharmaceutical single delivery vehicle corn- of
7-dimethylamino-6-deoxy-6-de-             positions comprising:
methyltetracycline or a non-toxic              (A) a core comprised of acid
addition salt thereof, on or in              (a) a full or a partial
secondary loading said quick release granules; and
therapeutically effective antibacterial optionally
10              amount of 7-dimethylamino-6-deoxy- (b) a substantially
uniform  polymer                6-demethyltetracycline or a non-toxic
coating, on said quick release gran-                 acid addition salt
thereof; or ules and which is rapidly and substan-              (b) at
least one granule comprised of tially completely erodible in a medium
(i) an effective amount of at least having a pH of less than 3.9;       15
one  pharmaceutically  acceptable said quick release granules being
excipient; and 



adapted to release substantially com-                  (ii) a full or a
partial secondary pletely said minocycline in a medium
loading  therapeutically  effective having a pH of less than 3.9;
antibacterial   amount   of   7- (A-1) an initial loading therapeutically
ef-  20         dimethylamino-6-deoxy-6- fective amount of finely divided
powder                   demethyltetracycline or a non-toxic comprising
acid addition salt thereof, on or in (a) an effective antibacterial amount
of               said granule; having applied there-
7-dimethylamino-6-deoxy-6-                             on
demethyltetracycline or a non-toxic  25           (B) a substantially
uniform pH sensitive acid addition salt thereof; and option-
polymer coating which is rapidly and ally
substantially completely erodible in a (b) an independent effective amount
medium having a pH in the range of from of at least one pharmaceutically
ac-              4.0 to 7.5; said core thereby being adapt- ceptable
excipient which may be the   30          ed to release substantially
completely same as or different than (I)(A)(a)(i); or        said
minocycline in a medium having a (A-2) an initial loading therapeutically
ef-        pH in the range of from 4.0 to 7.5; having fective combination
of (A) and (A-1); and            applied thereon (B) a secondary loading
therapeutically             (C) a quick release coating comprising a
effective number of pH sensitive polymer  35        full or partial initial
loading therapeutically coated spherical granules which com-
effective  antibacterial amount of 7- prise
dimethylamino-6-deoxy-6- (a)
demethyltetracycline or a non-toxic acid (i) an independent effective
amount            addition salt thereof; and optionally hav- of at least
one pharmaceutically ac-  40        ing applied thereon ceptable excipient
which may be                (D) the same as or different than (I)(A)-
(a) a substantially uniform  polymer (a)(i) or (1)(A-1)(b); and
coating, the polymer of which may be (ii) an independent effective anti-
the same as or different than (B), and bacterial    amount    of    7-  45
which  is rapidly and  substantially dimethylamino-6-deoxy-6-
completely erodible in a medium hav- demethyltetracycline or a non-toxic
ing a pH of less than 3.9; acid addition salt thereof, on or in
(b) a polymer overcoat, the polymer of said coated spherical granules; and
which may be the same or different (b) a substantially uniform  pH sen-
50           than (B) or (D)(a), or sitive polymer coating, the polymer of
(c) a combination of (a) and thereon which may be the same as or different
(b). than (I)(A)(b), on said coated spherical granules and which is rapidly
and        2. A pharmaceutical delivery system as defined substantially
completely erodible in a   55  in Claim 1 comprising a mixed blend of
(I)(A), medium having a pH in the range of           (1)(A-1), or (1)(A-2)
and (I)(B). from 4.0 to 7.5; said coated spherical granules thereby being
adapted to re- 17    33                 EP 0 418 565 B1
34 3. A pharmaceutical delivery system as defined               having a pH
of less than 3.9; in Claim 1 comprising separate administration
(e) drying said quick release granules; units of initial loading component
(I)(A), (I)(A-        and optionally 1), or (I)(A-2) for initial
administration and sec-      (f) coating said quick release granules ondary
loading component (I)(B) for admin-   5           with a substantially
uniform  polymer istration up to 120 minutes after administration
coating which is rapidly and substantially of (I)(A), (I)(A-1) or (I)(A-2).
completely erodible in a medium having a pH of less than 3.9; or 4. A
pharmaceutical delivery system as defined             (A-1) forming an
initial loading component in Claim 1 wherein said minocycline in said   10
by quick release granules (I)(A) comprises from             (a) dividing
7-dimethylamino-6-deoxy-6- 10 to 70 parts by weight and said at least one
demethyltetracycline or a non-toxic acid pharmaceutically acceptable
excipient in said            addition salt thereof into a fine powder;
quick release comprises from 90 to 30 parts              and optionally by
weight based upon 100 parts by weight of  15          (b) mixing said
powder with an effective said minocycline and said excipient combined
amount of a pharmaceutically acceptable and said optional polymer coating
on said                excipient; and 



quick release granules comprises from zero to          (B) forming a
secondary loading component 10 parts by weight base upon 100 parts by
by weight of said minocycline and said excipient  20        (a) blending
combined.                                                  (i) an
independent amount of at least one pharmaceutical acceptable ex- 5. A
pharmaceutical delivery system as defined                  cipient which
may be the same as or in Claim 1 containing from 25 to 400 mg of 7-
different than (A)(a)(i) or (A-1)(b); and
dimethylamino-6-deoxy-6-demethyltetracycline    25         (ii) an
independent effective antibac- or a non-toxic acid addition salt thereof.
terial amount of 7-dimethylamino-6- deoxy-6-demethyltetracycline  or  a 6.
A pharmaceutical delivery system as defined                  non-toxic acid
addition salt thereof; in Claim 5 wherein said initial loading (I)(A), (I)-
(b) granulating the resultant blend in the (A-1), (1)(A-2) or (II)(C)
contains from 20 to 200   30  presence of a granulating liquid; mg  of
7-dimethylamino-6-deoxy-6-dimethyl-               (c) extruding the
resultant granulate; tetracycline or a non-toxic acid addition salt
(d) spheronizing the resultant extrudate thereof.
to form precursors of coated spherical granules; 7. A controlled release
pharmaceutical composi-  35          (e) drying said precursors; tion in
oral dosage unit form comprising a               (f) coating said
precursors with a sub- pharmaceutical delivery system as defined in
stantially uniform  polymer coating, the Claim 1 mixed with a
pharmaceutically accept-            polymer of which may be the same as or
able liquid carrier.                                     different than
that in optional step (A)(f) 40           and which is rapidly and
substantially 8. A method for the preparation of a pharmaceuti-
completely erodible in a medium having cal delivery system comprising the
steps of              a pH in the range of from 4.0 to 7. 5. (A) forming an
initial loading component by (a) blending                                9.
A method for the preparation of a multi-coated (i) an effective amount of
at least one   45  composition pharmaceutical delivery system
pharmaceutical acceptable excipient;         comprising and
(A) forming a core from one or more spheri- (ii) an effective antibacterial
amount of      cal granules prepared by 7-dimethylamino-6-deoxy-6-
(a) blending demethyltetracycline or a non-toxic  50             (i) an
effective amount of at least one acid addition salt thereof;
pharmaceutical acceptable excipient; (b) granulating the resultant blend in
the             and presence of a granulating liquid;
(ii) a full or a partial initial loading (c) extruding the resultant
granulate;                 therapeutically effective antibacterial (d)
spheronizing the resultant extrudate  55           amount of
7-dimethylamino-6-deoxy- to form quick release granules which are
6-demethyltetracycline or a non-toxic adapted to release substantially com-
acid addition salt thereof; pletely said minocycline in a medium 18    35
EP 0 418 565 B1                     36 (b) granulating the resultant blend
in the             quick release granules; and optionally presence of a
granulating liquid;                   (b) a substantially uniform polymer
coat- (c) extruding the resultant granulate;              ing, on said
quick release granules and (d) spheronizing the resultant extrudate
which is rapidly and substantially com- to form one or more spherical
granules;   5         pletely erodible in a medium having a pH and
of less than 3.9; (e) drying said spherical granules;                 said
quick release granules being adapt- (A-1) forming a core from a full or a
partial          ed to release substantially completely secondary  loading
effective antibacterial            said minocycline in a medium having a
amount  of  7-dimethylamino-6-deoxy-de-   10           pH of less than 3.9:
and methyltetracycline non-toxic acid addition          (B) a secondary
loading therapeutically ef- salt thereof; or
fective number of pH sensitive polymer (A-2) forming a core by coating a
non-pareil        coated spherical granules which comprise seed or a sugar
crystal with a full or a               (a) partial secondary loading
therapeutically ef-  15        (i) an independent effective amount of
fective   antibacterial  amount  of  7-                  at least one
pharmaceutically accept- dimethylamino-6-deoxy-6-
able excipient which may be the same demethyltetracycline or a non-toxic
acid ad-             as or different than (A)(a)(i); and 



dition salt thereof;                                     (ii) an
independent effective antibac- (B) coating said core with a substantially
20           terial amount of 7-dimethylamino-6- uniform pH sensitive
polymer coating which               deoxy-6-demethyltetracycline  or  a is
rapidly and substantially completely erod-            non-toxic acid
addition salt thereof, on ible in a medium having a pH in the range
or in said coated spherical granules; of from 4.0 to 7.5; said core thereby
being              and adapted to release substantially completely  25
(b) a substantially uniform pH sensitive said minocycline in a medium
having a pH               polymer coating, the polymer of which in the
range from 4.0 to 7.5 to form a single          may be the same as or
different than (A)- coated core;
(b), on said coated spherical granules (C) coating said single coated core
with a             and which is rapidly and substantially quick release
coating comprising a full or a   30      completely erodible in a medium
having partial initial loading therapeutically effective      a pH in the
range of from 4.0 to 7.5; antibacterial amount of 7-dimethylamino-6-
said coated spherical granules thereby deoxy-6-demethyltetracycline or a
non-toxic            being adapted to release substantially acid addition
salt thereof to form a multi-            completely said minocycline in a
me- coated composition; and optionally       35            dium having a pH
in the range of from (D) coating said multi-coated composition
4.0 to 7.5. with (a) a substantially uniform  polymer coating, the polymer
of which may be the      11. A pharmaceutical delivery system adapted to
same as or different than (B) and which is        provide a therapeutically
effective blood con- rapidly and substantially completely erod-   40
centration level, of 7-dimethylamino-6-deoxy-6- ible in a medium having a
pH of less than         demethyltetracycline or a non-toxic acid addi- 3.9;
(b) a polymer overcoat, the polymer of       tion salt thereof for a
sustained period of time which may be the same as or different than
of up to about twenty-four hours comprising (B) or (D)(a); or (c) a
combination of (a) and    one or more multi-coated spheronized phar-
thereon (b).                             45       maceutical compositions
comprising: (A) a core comprised of 10. A pharmaceutical delivery system
comprising              (a) a full or a partial secondary loading (A) an
initial loading therapeutically effective      therapeutically  effective
antibacterial number of quick release granules which                 amount
of 7-dimethylamino-6-deoxy-6- comprise                                 so
demethyltetracycline or a non-toxic acid (a)
addition salt thereof; or (i) an effective amount of at least one
(b) at least one granule comprised of pharmaceutically acceptable
excipient;              (i) an effective amount of at least one and
pharmaceutically acceptable excipient; (ii) an effective antibacterial
amount of  55       and 7-dimethylamino-6-deoxy-6-
(ii) a full or a partial secondary loading demethyltetracycline or a
non-toxic                 therapeutically effective ancibacterial acid
addition salt thereof, on or in said           amount of
7-dimethylamino-6-deoxy- 19    f 37                 EP0418565B1
38 6-demethyltetracycline or a non-toxic    Claims for the following
Contracting States acid addition salt thereof, on or in said  ES, GR core;
having applied thereon                   1. A method for the preparation of
a pharmaceuti- (B) a substantially uniform  pH sensitive   5     cal
delivery system comprising the steps of polymer coating which is rapidly
and sub-           (A) forming an initial loading component by stantially
completely erodible in a medium             (a) blending having a pH in the
range of from 4.0 to 7.5;             (i) an effective amount of at least
one said core thereby being adapted to release               pharmaceutical
acceptable excipient; substantially completely said minocycline in  10
and a medium having a pH in the range of from                (ii) an
effective antibacterial amount of 4.0 to 7.5; having applied thereon
7-dimethylamino-6-deoxy-6- (C) a quick release coating comprising a full
demehyltetracycline or a non-toxic or partial initial loading
therapeutically effec-        acid addition salt thereof; tive
antibacterial   amount   of   7-   15           (b) granulating the
resultant blend in the dimethylamino-6-deoxy-6-
presence of a granulating liquid; demethyltetracycline or a non-toxic acid
ad-           (c) extruding the resultant granulate; dition salt thereof;
and optionally having ap-         (d) spheronizing the resultant extrudate 



plied thereon                                         to form quick release
granules which are (D)                                       20
adapted to release substantially com- (a) a substantially uniform polymer
coat-           pletely said minocycline in a medium ing, the polymer of
which may be the                having a pH of less than 3.9; same as or
different than (B), and which            (e) drying said quick release
granules; is rapidly and substantially completely             and
optionally erodible in a medium having a pH of less   25        (f) Coating
said quick release granules than 3.9;
with a substantially  uniform  polymer (b) a polymer overcoat, the polymer
of              coating which is rapidly and substantially which may be the
same or different than             completely erodible in a medium having
(B) or (D)(a), or                                   a pH of less than 3.9;
or (c) a combination of (a) and thereon (b).   30    (A-1) forming an
initial loading component by 12. A  spheronized  pharmaceutical composition
(a) dividing 7-dimethylamino-6-deoxy-6- comprising a secondary loading
therapeutically           demethyltetracycline or a non-toxic acid
effective number of pH sensitive polymer coat-           addition salt
thereof into a fine powder; ed spherical granules which include         35
and optionally (a)                                                    (b)
mixing said powder with an effective (i) an effective amount of at least
one             amount of a pharmaceutically acceptable pharmaceutically
acceptable excipient;             excipient; and and
(B) forming a secondary loading component (ii) an effective antibacterial
amount of 7-   40  by dimethylamino-6-deoxy-6-
(a) blending demethyltetracycline or a non-toxic acid               (i) an
independent amount of at least addition salt thereof, on or in said coated
one pharmaceutical acceptable ex- spherical granules; and
cipient which may be the same as or (b) a substantially uniform  pH
sensitive   45          different than (A)(a)(i) or (A-1 )(b); and polymer
coating, on said coated spherical                (ii) an independent
effective antibac- granules, which is rapidly and substantially
terial amount of 7-dimethylamino-6- completely erodible in a medium having
a                 deoxy-6-demethyltetracycline  or  a pH in the range of
from 4.0 to 7.5;                       non-toxic acid addition salt
thereof; said coated spherical granules thereby be-  50         (b)
granulating the resultant blend in the ing adapted to release substantially
com-              presence of a granulating liquid; pletely said
minocycline in a medium hav-              (c) extruding the resultant
granulate; ing a pH in the range of from 4.0 to 7.5.              (d)
spheronizing the resultant extrudate to form precursors of coated spherical
55           granules; (e) drying said precursors; (f) coating said
precursors with a sub- stantially uniform polymer coating, the    39
EP 0 418 565 B1                    40 polymer of which may be the same as
or           same as or different than (B) and which is different than that
in optional step (A)(f)      rapidly and substantially completely erod- and
which is rapidly and substantially          ible in a medium having a pH of
less than completely erodible in a medium having           3.9; (b) a
polymer overcoat, the polymer of a pH in the range of from 4.0 to 7.5.  5
which may be the same as or different than (B) or (D)(a); or (c) a
combination of (a) and 2. A method for the preparation of a multi-coated
thereon (b). composition pharmaceutical delivery system comprising
3. A method as defined in Claim 1 wherein said (A) forming a core from one
or more spheri-  10  minocycline in said quick release granules of cal
granules prepared by                         step (A) comprises from 10 to
70 parts by (a) blending                                  weight and said
at least one pharmaceutically (i) an effective amount of at least one
acceptable excipient in said quick release pharmaceutical acceptable
excipient;        comprises from  90 to 30 parts by weight and
15       based upon 100 parts by weight of said (ii) a full or a partial
initial loading    minocycline and said excipient combined and
therapeutically effective antibacterial     said optional polymer coating
on said quick amount of 7-dimethylamino-6-deoxy-          release granules
comprises from zero to 10 6-demethyltetracycline or a non-toxic       parts
by weight base upon 100 parts by weight acid addition salt thereof;
20       of said minocycline and said excipient com- 



(b) granulating the resultant blend in the    bined. presence of a
granulating liquid; (c) extruding the resultant granulate;     4. A method
according to Claim 1 which provides (d) spheronizing the resultant
extrudate      a pharmaceutical delivery system containing to form one or
more spherical granules;  25   from  25 to 400 mg of 7-dimethylamino-6- and
deoxy-6-demethyltetracycline or a non-toxic (e) drying said spherical
granules;           acid addition salt thereof. (A-1) forming a core from a
full or a partial secondary  loading effective antibacterial
PatentansprUche amount  of  7-dimethylamino-6-deoxy-de-  30
Patentansprfche fUr folgende Vertragsstaaten methyltetracycline non-toxic
acid addition    AT, BE, CH, DE, DK, FR, GB, IT, Li, NL, SE salt thereof;
or (A-2) forming a core by coating a non-pareil  1. Pharmazeutisches
Abgabesystem, angepaBt seed or a sugar crystal with a full or a         zur
Bereitstellung eines therapeutisch wirksa- partial secondary loading
therapeutically ef-  35  men Blutkonzentrationsspiegels von 7-Dime- fective
antibacterial  amount  of  7-
thylamino-6-desoxy-6-demethyltetracyclin oder dimethylamino-6-deoxy-6-
einem nicht toxischen Slureadditionssalz da- demethyltetracycline or a
non-toxic acid ad-     von fOr einen anhaltenden Zeitraum  bis zu dition
salt thereof;                             etwa 24 Stunden, umfassend: (B)
coating said core with a substantially  40     (1) ein
Mehrfachabgabevehiculumsystem, uniform pH sensitive polymer coating which
umfassend is rapidly and substantially completely erod-        (A) eine
anflngliche Beladung einer the- ible in a medium having a pH in the range
rapeutisch wirksamen Anzahl an K6rn- of from 4.0 to 7.5; said core thereby
being           chen mit rascher Freisetzung, umfassend adapted to release
substantially completely  45         (a) said minocycline in a medium
having a pH                  (i) eine wirksame Menge minde- in the range
from 4.0 to 7.5 to form a single             stens eines pharmazeutisch
ver- coated core;                                              trAglichen
Exzipienten und (C) coating said single coated core with a
(ii) eine wirksame antibakterielle quick release coating comprising a full
or a   50          Menge von 7-Dimethylamino-6-de- partial initial loading
therapeutically effective         soxy-6-demethyltetracyclin oder ei-
antibacterial amount Of 7-dimethylamino-6-                 nem  nicht
toxischen Slureaddi- deoxy-6-demethyltetracycline or a non-toxic
tionssalz davon, auf oder in den acid addition salt thereof to form a
multi-                Kbrnchen zur raschen Freisetzung coated composition;
and optionally      55                 und gegebenenfalls (D) coating said
multi-coated composition               (b) eine im wesentlichen
gleichf6rmi- with (a) a substantially uniform  polymer               ge
Polymerbeschichtung  auf den coating, the polymer of which may be the
KOrnchen mit rascher Freisetzung und 21    41                EP 0 418 565
B1                    42 die rasch und im wesentlichen voll-          (II)
eine oder mehrere mehrfach beschichte- stIndig in einem Medium mit elnem
to sphlronisierte pharmazeutische Vehicu- pH-Wert von weniger als 3,9
zerfallt;        lumzusammensetzungen zur Einzelabgabe, wobei die Kornchen
mit rascher            umfassend: Freisetzung derart ausgelegt sind, daB
5      (A) einen Kem, umfassend die Freisetzung des Minocyclins in ei-
(a) eine vollstindige oder teilweise nem Medium mit einem pH-Wert von
zweite Beladung einer therapeutisch weniger als 3,9 im wesentlichen voll-
wirksamen antibakteriellen Menge von standig ist;
7-Dimethylamino-6-desoxy-6- (A-1) eine anfangliche Beladung einer  10
demethyltetracyclin oder einem nicht therapeutisch wirksamen Menge an fein
toxischen  Sfureadditionssalz davon verteiltem Pulver, umfassend
odor (a) eine wirksame antibakterielle Men-             (b) mindestens ein
Kornchen, umfas- ge von 7-Dimethylamino-6-desoxy-6-                 send
demethyltetracyclin odor einem nicht  15             (i) oine wirksame
Menge von min- toxischen Slureadditionssalz davon;                  destens
einem pharmazeutisch ver- und gogebenonfalls
triglichen Exzipienten; und (b) eine unabhAngige wirksame Men-
(ii) eine vollstfindige oder teilweise ge mindestens eines pharmazeutisch
zweite Beladung einer therapou- vertraglichen  Exziplenten, der der  20
tisch  wirksamen  antibakteriellen gleiche oder ein verschiedener sein
Menge von 7-Dimethylamino-6-de- 



kann zu (I)(A)(a)(i);
soxy-6-domethyltetracyclin oder ei- oder (A-2), eine anfaingliche Bela-
nem  nicht toxischen Saureaddi- dung einer therapeutisch wirksamen
tionssalz davon auf oder in den Kombination von (A) und (A-1) und  25
K6rnchen, die darauf aufgebracht (B) oine zweite Beladung einer therapeu-
wurde; tisch wirksamen Anzahl an mit pH-emp-             (B) eine im
wesentlichen gleichf6rmige findlichem Polymer beschichteten kugel-
pH-empfindliche  Polymerbeschichtung, f6rmigen Kdrnchen, umfassend
die rasch und im wesentlichen vollstein- (a)
30           dig in einem Medium mit einem pH-Wert (i) eine  unabhingige
wirksame               im Bereich von 4,0 bis 7,5 zerfallt, wobei Menge von
zumindest einem phar-               der Kern derart ausgelegt ist, daB das
mazeutisch vertraglichen Exzipien-            Minocyclin im wesentlichen
vollstindig in ten, der der gleiche oder ein ver-            einem  Medium
mit einem pH-Wert im schiedener sein kann zu (l)(A)(a)(i)  35      Bereich
von 4,0 bis 7,5 freigesetzt wird, oder (l)(A-1)(b); und
die darauf aufgetragen ist, (ii) oine unabhangige wirksame an-
(C) oine Beschichtung zur raschen Frei- tibakterielle Menge von 7-Dimethy-
setzung, umfassend sine vollst~ndige lamino-6-desoxy-6-
odor teilweiso anfangliche Beladung ei- domethyltetracyclin  odor  einem
40         nor therapeutisch wirksamen antibakto- nicht toxischon
Saureadditionssalz           riellon Menge von 7-Dimethylamino-6- davon auf
odor in den beschichte-             desoxy-6-demethyltetracyclin oder einem
ten kugelf6rmigen K6rnchen und                nicht toxischen
Silureadditionssalz da- (b) ine im wesentlichen gleichformi-           von;
und gegebenenfalls darauf aufge- go pH-empfindliche Polymerbeschich-  45
bracht Itung, wobei das Polymer davon das              (D) gleiche odor ein
verschiedenes sein               (a) eine im wesentlichen gloichformige
kann zu (I)(A)(b) auf don beschichte-              Polymerbeschichtung,
wobei das Po- ten kugelformigen K6rnchen und das                 lymer
davon das gleiche sein kann rasch und im wesentlichen vollstindig  5o
odor verschieden sein kann zu (B) in einem Medium mit einem pH-Wert
und rasch und im wesentlichen voll- im Bereich von 4,0 bis 7,5 zerfallt,
standig in einem Medium mit einem wobei die beschichteten kugelformi-
pH-Wert von weniger als 3,9 zerfflllt; gen K6rnchen derart ausgelogt sind,
(b) oine Polymerbeschichtung, wobei um im wesentlichen vollstandig Mino-
55           das Polymer davon gleich oder ver- cyclin in einem Medium mit
einem pH                schieden soin kann zu (B) odor (D)(a) im Bereich
von 4,0 bis 7,5 freizuset-              odor zen; oder 22 *ea    43
EP 0 418 565 B1                    44 (c) eine Kombination von (a) und dar-
(ii) einer wirksamen antibakteriellen auf (b).
Menge  von  7-Dimethylamino-6-de- soxy-6-demethyltetracyclin oder ei- 2.
Pharmazeutisches Abgabesystem  nach An-                   nem nicht
toxischen Saureadditions- spruch 1, umfassend eine Mischung aus (I)(A),   5
salz davon; (I)(A-1) odor (I)(A-2) und (I)(B).                     (b)
Granulieren des erhaltenen Gemi- sches in Gegenwart einer Granulierungs- 3.
Pharmazeutisches Abgabesystem  nach An-                fIllssigkeit; spruch
1, umfassend  getrennte Verabrei-              (c) Extrudieren der
erhaltenen Kornchen; chungseinheiten von anfanglicher Beladungs-  io
(d) Spharonisieren des erhaltenen Extru- komponente (I)(A), (I)(A-1) oder
(I)(A-2) zur an-      dats unter Herstellung von Kornchen zur fanglichen
Verabreichung und eine zweite Be-           raschen Freisetzung, die derart
ausgelegt ladungskomponente (I)(B) zur Verabreichung             sind, daB
die rasche Freisetzung von Mi- bis zu 120 Minuten nach der Verabreichung
nocyclin in einem Medium mit einem pH- von (I)(A), (I)(A-1) odor (I)(A-2).
15           Wert von weniger als 3,9 vollstandig er- folgt, 4.
Pharmazeutisches Abgabesystem  nach An-                (e) Trocknen der
K6rnchen zur raschen spruch 1, wobel das Minocyclin in den K6rn-
Freisetzung und gegebenenfalls chen zur raschen Freigabe (1)(A) 10 bis 70
(f) Beschichten der Kornchen zur ra- Gewichtsteile umfaft und der
mindestens eine   20      schen Freisetzung mit einem im wesent-
pharmazeutisch vertragliche Exzipient in dem           lichen
gleichformigen PolymerOberzug, 



Mittel zur raschen Freisetzung 90 bis 30 Ge-           der rasch und im
wesentlichen vollstan- wichtsteile umfaBt, bezogen auf 100 Gewicht-
dig in einem Medium mit einem pH-Wert steile der Kombination aus Minocyclin
und              von weniger als 3,9 zerfallt; oder dem Exzipienten und die
gegebenenfalls vor-  25      (A-1) Herstellen einer anfanglichen Bela-
liegende Polymerbeschichtung auf dem Korn-           dungskomponente durch
chen zur raschen Freisetzung 0 - 10 Gewicht-           (a) Zerteilen von
7-Dimethylamino-6-de- steile, bezogen auf 100 Gewichtsteile der Kom-
soxy-6-demethyltetracyclin  oder einem bination aus Minocyclin und dem
Exzipienten,           nicht toxischen Saureadditionssalz davon ausmacht.
30           zu feinem Pulver; und gegebenenfalls (b) Vermischen des
Pulvers mit einer 5. Pharmazeutisches Abgabesystem  nach An-
wirksamen Menge eines pharmazeutisch spruch 1, enthaltend 25 bis 400 mg
7-Dimethy-          vertrAglichen Exzipienten; und
lamino-6-desoxy-6-demethyltetracyclin   oder         (B) Herstellen einer
zweiten Beladungskom- ein nicht toxisches Saureadditionssalz davon.    35
ponente durch (a) Vermischen 6. Pharmazeutisches Abgabesystem  nach An-
(i) einer unabhangigen Menge minde- spruch 5, wobei die anfangliche
Beladung (I)-             stens eines pharmazeutisch vertragli- (A),
(I)(A-1), (I)(A-2) oder (II)(C) 20 bis 200 mg        chen Exzipienten, der
der gleiche 7-Dimethylamino-6-desoxy-6-               40              oder
verschieden sein kann zu (A)(a)- dimethyltetracyclin odor ein nicht
toxisches              (i) oder (A-1)(b); und Saureadditionssalz davon
enthalt.                         (ii) einer unabhingigen wirksamen an-
tibakteriellen Menge von 7-Dimethyla- 7. Arzneimittel zur kontrollierten
Freigabe in ora-          mino-6-desoxy-6-demethyltetracyclin ler
Einheitsdosierungsform, umfassend  ein  45            odor einem nicht
toxischen Sdureaddi- pharmazeutisches Abgabesystem  nach An-
tionssalz davon; spruch 1, vermischt mit einem pharmazeutisch           (b)
Granulieren des erhaltenen Gemi- vertraglichen flUssigen Trager.
sches in Gegenwart einer Granulierungs- flOssigkeit; 8. Verfahren zur
Herstellung eines pharmazeuti-  6o       (C) Extrudieren der erhaltenen
K6rnchen; schen Abgabesystems, umfassend die Schritte            (d)
Spharonisieren des erhaltenen Extru- von
dats unter Herstellung von Vorstufen von (A) Herstellen einer anfanglichen
Bela-             beschichteten spharischen Kornchen, dungskomponente durch
(e) Trocknen der Vorstufen; (a) Vermischen                       55
(f) Beschichten der Vorstufen mit einer (i) einer wirksamen Menge minde-
im wesentlichen gleichformigen Polymer- stens eines pharmazeutisch
vertragli-           beschichtung, wobei das Polymer davon chen Exzipienten
und                            gleich oder verschieden sein kann zu 23
1   111111 11111 11111 111I *   C   L  N   S  *    45                EP 0
418 565 B1                    46 dem  im  gogebenenfalls vorliegenden
(C) Beschichten des einzeln beschichteten Schritt (A)(f) und das rasch und
im we-         Kerns mit einem  Oberzug zur schnellen sentlichen
vollstlindig in einem Medium         Freisetzung, umfassend eine
vollst~ndige mit einem pH-Wert im Bereich von 4,0            odor teliweise
anfangliche Beladung einer bis 7,5 zerflllt.                     5
therapeutisch  wirksamen  antibakteriellen Menge von
7-Dimethylamino-6-desoxy-6- 9. Verfahren zur Herstellung einer mehrfach be-
demethyltetracyclin oder einem nicht toxi- schichteten Zusammensetzung
eines pharma-            schen Saureadditionssalz davon unter Bil-
zeutischen Abgabesystems, umfassend                  dung einer mehrfach
beschichteten Zusam- (A) Bilden eines Kerns aus einem  oder  to
mensetzung und gegebenenfalls mehreren spharischen Kdrnchen, hergestellt
(D) Beschichten der mehrfach beschichte- durch
ten Zusammensetzung mit (a) einer im we- (a) Vermischen
sentlichen gleichformigen Polymerbeschich- (i) einer wirksamen Menge minde-
tung, wobei das Polymer davon dasselbe ist stens eines pharmazeutisch
vertragli-  15     oder unterschiedlich ist zu (B) und das chen
Exzipienten; und                         rasch und im wesentlichen
vollstaIndig in (ii) einer volistindigen odor teilweisen      einem Medium
mit einem pH-Wert von we- anfinglichen Beladung einer thera-
niger als 3,9 zerfallt; (b) einem Polymer- peutisch  wirksamen
antibaktoriellen         aberzug, wobei das Polymer davon das J>
Menge  von  7-Dimethylamino-6-de-  20         gleiche ist oder
unterschiedlich ist zu (B) soxy-6-demethyltetracyclin  odor ei-
oder (D)(a); odor (c) einer Kombination von 



nem nicht toxischen Silureadditions-          (a) und darauf (b). salz
davon; (b) Granulieren des erhaltenen Gemi-      10. Pharmazeutisches
Abgabesystem, umfassend sches in Gegenwart einer Granulierungs-  25     (A)
eine anfingliche Beladung einer thera- fllssigkeit;
peutisch wirksamen Anzahl an Kornchen mit (c) Extrudieren der erhaltenen
Komchen;         rascher Froisetzung, umfassend (d) Sphironisieren des
orhaltenen Extru-          (a) dats unter Herstellung von einem oder
(i) eine wirksame Menge mindestens mehreren kugelf6rmigen Kornchen und
30            eines pharmazeutisch  vertraglichen (e) Trocknen der
kugelformigen Korn-                 Exzipienten und chen;
(ii) eine wirksame antibakterielle Men- (A-1) Herstellen eines Kerns aus
einer voll-           ge von 7-Dimethylamino-6-desoxy-6- standigen odor
teilweison zweiten Beladung             demethyltetracyclin oder einem
nicht einer wirksamen antibakteriellen Menge von   35        toxischen
Saureadditionssalz davon, 7-Dimethylamino-6-desoxy-6-
auf oder in den Kornchen zur raschen K)         demethyltetracyclin odor
einem nicht toxi-             Freisetzung und gegebenenfalls schen
Slureadditionssalz davon; oder                 (b) eine im wesentlichen
gleichf6rmige (A-2) Herstellen eines Kerns durch Be-
Polymerbeschichtung auf den Komchen schichten eines perlenformigen Keims
oder  4o        mit rascher Freisetzung und die rasch eines Zuckorkristalls
mit einer vollstandigen        und im wesentlichen vollstindig in einem
oder teliweisen zweiten Beladung einer the-          Medium mit einem
pH-Wert von weniger rapeutisch wirksamen antibakteriellen Men-
als 3,9 zerfallt; ge von 7-Dimethylamino-6-desoxy-6-deme-
wobei die Kdrnchen mit rascher Frei- thyltetracyclin oder einem nicht
toxischen   45      setzung derart ausgelegt sind, daB die
Slureadditionssalz davon;                            Freisetzung des
Minocyclins in einem (B) Beschichten des Kerns mit einem im
Medium mit einem pH-Wert von weniger wesentlichen gleichformigen
pH-empfindli-            als 3,9 im wesentlichen vollstandig ist; chen
Polymer~berzug, der rasch und im             (B) eine zweite Beladung einer
therapeu- wesentlichen volistandig in einem Medium   so      tisch
wirksamen Anzahl an mit pH-empfind- mit einem pH-Wert im Bereich von 4,0
bis          lichom Polymer beschichteten kugelf6rmi- 7,5 zerfillt, wobei
der Kern dadurch ange-         gen Kmrnchen, umfassend paBt ist zur im
wesentlichen vollstandigen           (a) Froisetzung des Minocyclins in
einem Medi-             (i) esne unabhangige wirksame Menge um mit einem
pH-Wert im Bereich von 4,0  55            von zumindest einem
pharmazeutisch und 7,5, unter Herstellung eines einzeln be-
vertrilglichen  Exzipienten, der der schichteten Kerns;
gloiche oder ein verschiedener sein kann zu (A)(a)(i); und 24
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48 (ii) eine unabhangige wirksame anti-         ist, bakterielle Menge von
7-Dimethylami-          (C) eine Beschichtung zur raschen Freiset-
no-6-desoxy-6-demethyltetracyclin             zung, umfassend eine
vollstandige odor teil- odor einem nicht toxischen Saureaddi-         weise
anfangliche Beladung einer therapeu- tionssalz davon auf odor in den be-
5       tisch wirksamen antibakteriellen Menge von schichteten
kugelf6rmigen Kdrnchen            7-Dimethylamino-6-desoxy-6- und
demethyltetracyclin oder einem nicht toxi- (b) eine im wesentlichen
gleichfbrmige          schen Slureadditionssalz davon; und gege-
pH-empfindliche  Polymerbeschichtung,           benenfalls darauf
aufgebracht wobei das Polymer davon das gleiche   1O        (D) odor ein
verschiedenes sein kann zu (A)-          (a) eine im wesentlichen
gleichf6rmige (b) auf den beschichteten kugelfdrmigen
Polymerbeschichtung, wobei das Poly- Kornchen und das rasch und im wesent-
mer davon das gloiche sein kann oder lichen vollstandig in einem Medium mit
verschieden sein kann zu (B) und rasch einem pH-Wert im Bereich von 4,0 bis
i5           und im wesentlichen volistindig in einem 7,5 zerfillt, wobei
die beschichteten ku-          Medium mit einem pH-Wert von weniger
gelfdrmigen KBrnchen derart ausgelegt              als 3,9 zerfflllt; ,
sind, urn im wesentlichen vollstindig Mi-         (b) eine
Polymerbeschichtung, wobei das nocyclin in einem Medium mit einem pH
Polymer davon gleich oder verschieden im Bereich von 4,0 bis 7,5
freizusetzen.    20     soin kann zu (B) oder (D)(a) oder (c) eine
Kombination von (a) und darauf 11. Pharmazeutisches Abgabesystem, angepaBt
(b). 



zur Bereitstellung sines therapeutisch wirksa- men
Blutkonzentrationsspiegels von 7-Dime-     12. Spharonisierte
pharmazeutische Zusammen- thylamino-6-desoxy-6-demethyltetracyclin odor  25
setzung, umfassend eine zweite Beladung ei- einem nicht toxischen
Saureadditionssalz da-       ner therapeutisch wirksamen Anzahl an mit pH-
von fOr einen anhaltenden Zeitraum  bis zu         empfindlichem  Polymer
beschichteten Korn- etwa 24 Stunden, umfassend eine odor mehre-
chen, die einschlieBen re mehrfach beschichtete spharonisisrte phar-
(a) mazeutische Zusammensetzungen umfassend:   30          (i) sine
wirksame Menge mindestens ei- (A) einen Kern, umfassend
nos pharmazeutisch vertraglichen Exzi- (a) eine vollstandige odor teilweise
zwei-         pienten und te Beladung einer therapeutisch wirksa-
(ii) eine wirksame antibakterielle Menge men antibakteriellen Menge von
7-Dime-            von 7-Dimethylamino-6-desoxy-6-dome-
thylamino-6-desoxy-6-                35           thyltetracyclin oder
einem nicht toxischen demethyltetracyclin oder einem nicht to-
Sgureadditionssalz davon, auf oder in xischen Silureadditionssalz davon
oder             den K6mchen zur raschen Freisetzung; (b) mindestens ein
Kornchen, umfassend             und (i) eine wirksame Menge von minde-
(b) eine im wesentlichen gleichf6rmige pH- stens einem pharmazeutisch
vertragli-  4o     empfindliche Polymerbeschichtung auf den chen
Exzipienten; und                         beschichteten kugelformigen
Kdmchen und (ii) eine vollstandige odor teilweise         die rasch und im
wesentlichen vollstlndig in zweite Beladung einer therapeutisch
einem Medium mit einem pH-Wert im Be- wirksamen antibakteriellen Menge von
reich von 4,0 bis 7,5 zerfallen; 7-Dimethylamino-6-desoxy-6-        45
wobei die beschichteten kugelformigen demethyltetracyclin oder einem nicht
K6rnchen derart ausgelegt sind, daB die toxischen  Slureadditionssalz davon
Freisetzung in einem  Medium mit einem auf odor in den K6rnchen, die darauf
pH-Wert im Bereich von 4,0 bis 7,5 im aufgebracht wurde;
wesentlichen vollstandig ist. (B) eine im wesentlichen gleichformige pH-
s0 empfindliche  Polymerbeschichtung,  die      PatentansprUche fir
folgende Vertragsstaaten rasch und im wesentlichen vollstandig in      ES,
GR einem Medium mit einem pH-Wert im Be- reich von 4,0 bis 7,5 zerffllt,
wobei der Kern  1. Verfahren zur Herstellung sines pharmazeuti- derart
ausgelegt ist, daB das Minocyclin im   55  schen Abgabesystems, umfassend
die Schritte wesentlichen vollstindig in einem Medium        von mit einem
pH-Wert im Bereich von 4,0 bis           (A) Herstellen einer anfanglichen
Bela- 7,5 freigesetzt wird, die darauf aufgetragen       dungskomponente
durch 25 I 1    Lf  111 III1    49                EP 0 418 565 B1
50 (a) Vermischen                                     (f) Beschichten der
Vorstufen mit einer (i) einer wirksamen Menge minde-                im
wesentlichen gleichformigen Polymer- stens eines pharmazeutisch vertrngli-
beschichtung, wobel das Polymer davon chen Exzipienten und
gleich oder verschieden sein kann zu (ii) einer wirksamen antibakteriellen
5       dem  im  gegebenenfalls vorliegenden Menge  von
7-Dimethylamino-8-de-                Schritt (A)(f) und das rasch und im
we- soxy-6-demethyltetracyclin  oder ei-            sentlichen vollstindig
in einem Medium nem  nicht toxischen Slureadditions-             mit einem
pH-Wert im Bereich von 4,0 salz davon;
bis 7,5 zerfillt. (b) Granulieren dos erhaltenen Gemi-  10 sches in
Gegenwart elner Granulierungs-    2. Verfahren zur Herstellung einer
mehrfach be- flissigkeit;                                  schichteten
Zusammensetzung eines pharma- (c) Extrudieren der erhaltenen Kornchen;
zeutischen Abgabesystems, umfassend (d) Sphironisieren des erhaltenen
Extru-        (A) Bilden eines Kems aus einem  oder dats unter Herstellung
von Kbrnchen zur  15      mehreren sphdrischen Kdrnchen, hergestellt
raschen Freisetzung, die derart ausgelegt        durch sind, daB die rasche
Freisetzung von Mi-           (a) Vermischen nocyclin in einem  Medium  mit
einem                  (i) einer wirksamen Menge minde- PH-Wert von weniger
als 3,9 im wesentli-             stens eines pharmazeutisch vertragli- chen
vollstindig erfolgt,             20              chen Exzipienten; und (e)
Trocknen der Kornchen zur raschen                (ii) einer vollstandigen
oder teilweisen Freisetzung und gogebenenfalls
anfanglichen Beladung einer thera- 



(f) Beschichten der K6rnchen zur ra-                  peutisch  wirksamen
antibakteriellen schen Freisetzung mit einem im wesent-
Menge  von  7-Dimethylamino-6-de- lichen gloichf6rmigen Polymerlberzug,  25
soxy-6-demethyltstracyclin  oder ei- der rasch und im wesentlichen
vollstin-               nem  nicht toxischen Slureadditions- dig in einem
Medium mit einem pH-Wert                 salz davon oder von weniger als
3,9 zerfillt; oder                 (b) Granulieren des erhaltenen Gemi-
(A-1) Herstellen einer anflinglichen Bela-            sches in Gegenwart
einer Granulierungs- dungskomponente durch                   30
fllssigkeit; (a) Zerteilen von 7-Dimethylamino-6-de-            (c)
Extrudieren der erhaltenen Kornchen; soxy-6-demethyltetracyclin  oder einem
(d) Sphironisieren des erhaltenen Extru- nicht toxischen Slureadditionssalz
davon           dats unter Herstellung von einem oder zu feinem Pulver; und
gogebenenfalls               mehreren kugelfdrmigen KOrnchen und (b)
Vermischen des Pulvers mit einer  35           (e) Trocknen der
kugelf6rmigen Korn- wirksamen Menge eines pharmazeutisch
chen; vertraglichen Exzipienten; und                   (A-1) Herstellen
eines Kerns aus einer voll- (B) Herstellen einer zweiten Beladungskom-
stindigen oder teilweisen zweiten Beladung ponente durch
einer wirksamen antibakteriellen Menge von (a) Vermischen
40         7-Dimethylamino-6-desoxy-6- (i) einer unabhlngigen Menge minde-
demethyltetracyclin oder einem nicht toxi- stens eines pharmazeutisch
vertr~gli-         schen Sdureadditionssalz davon; oder chen Exzipienten,
der der gleiche             (A-2) Herstellen eines Kerns durch Be- oder
verschieden sein kann zu (A)(a)-         schichten eines perlenfdrmigen
Keims oder (i) odor (A-1)(b); und             45         eines
Zuckerkristalls mit einer vollstindigen (ii) einer unabhingigen wirksamen
an-         oder teilweisen zweiten Beladung einer the- tibakteriellen
Menge von 7-Dimethyla-         rapeutisch wirksamen antibakteriellen Men-
mino-6-desoxy-6-demethyltetracyclin           ge von
7-Dimethylamino-6-desoxy-6-deme- oder einem nicht toxischen Slureaddi-
thyltetracyclin oder einem  nicht toxischen tionssalz davon;
50         Slureadditionssalz davon; (b) Granulieren des erhaltenen Gemi-
(B) Beschichten des Kerns mit einem im sches in Gegenwart einer
Granulierungs-          wessntlichen gleichformigen pH-empfindli-
flUssigkeit;                                     chen Polymer0berzug, der
rasch und im (c) Extrudieren der erhaltenen Kornchen;         wesentlichen
vollstindig in einem Medium (d) Sphfironisieren des erhaltenen Extru-  5s
mit oinem pH-Wert im Bereich von 4,0 bis dats unter Herstellung von
Vorstufen von         7,5 zerfillt, wobei der Kern dadurch ange-
beschichteten sphlrischen Kdrnchen,              pa~t ist zur im
wesentlichen vollstandigen (e) Trocknen der Vorstufen;
Freisetzung des Minocyclins in einem Medi- 26 -1111111 111111 11111
11111111111 *   c   L  n   s   *    51                EP 0 418 565 B1
52 um mit einem pH-Wert im Bereich von 4,0         dre environ 24 heures,
comprenant: und 7,5, unter Herstellung sines einzeln be-      (I) un
systeme de vehicules a liberation schichteten Kems;
multiple comprenant (C) Beschichten des einzeln beschichtften
(A)une charge initiale d'un nombre th6ra- Kerns mit einem  Oberzug zur
schnellen   5          poutiquement efficace de granules & li- Freisetzung,
umfassend sine vollstAndige            beration rapide qui comprennent odor
tsilweise anfangliche Beladung einer             (a) therapeutisch
wirksamen  antibakteriellon               (i) une quantite efficace d'au
moins Menge von 7-Dimethylamino-6-desoxy-6-                    un excipient
pharmaceutiquement domethyltetracyclin oder einem nicht toxi-  10
acceptable, et schen Silureadditionssalz davon unter Bil-
(ii) une quantit6 antibacterienne of- dung einer mehrfach beschichteten
Zusam-                 ficace de 7-dimethylamino-6-des- mensetzung und
gegebononfalls                            oxy-6-demethyltetracycline ou
d'un (D) Beschichten der mehrfach beschichte-                 un sel
d'addition d'acide non toxi- ten Zusammensetzung mit (a) einer im we-  15
quo de celle-ci, sur ou dans lesdits sentlichen glsichformigen
Polymerbeschich-               granules & liberation rapide, et tung, wobei
das Polymer davon dasselbe ist               eventuellement oder
unterschiedlich ist zu (B) und das                (b) un revetement
polymerique sensi- rasch und im wesentlichen vollstandig in
blement uniforme sur lesdits granules einem Medium mit einem pH-Wert von
we-  20             a liberation rapide et qui pout 8tre niger als 3,9
zerflllt; (b) einem Polymer-             erode rapidement et sensiblement
to- 



Uberzug, wobei das Polymer davon das                   talement dans un
milieu d'un pH infe- gleiche ist oder unterschiedlich ist zu (B)
rieur & 3,9, lesdits granules a lib6ra- oder (D)(a); oder (c) einer
Kombination von            tion rapide etant congus pour liberer (a) und
darauf (b).                    25              sensiblement totalement
ladite mino- cycline dans un milieu d'un pH infe- &  Verfahren nach
Anspruch 1, wobei das Mino-               riour a 3,9, cyclin in den
Kornchen zur raschen Freiset-           (A-1) une charge initiale d'une
quantit6 zung von Schritt (A) 10 bis 70 Gewichtsteile
therapeutiquement efficace de poudre fi- umfaft und der mindestens eine
pharmazeu-  30          nement divisee comprenant tisch vertragliche
Exzipient in dem Mittel zur           (a) une quantite antibact6rienne
effica- raschen Freisetzung 90 bis 30 Gowichtsteile              ce de
7-dimdthylamino-6-desoxy-6- umfaBt, bezogen auf 100 Gewichtsteils der
demethyltetracycline ou d'un sel d'ad- Kombination aus Minocyclin und dem
Exzi-                 dition d'acide non toxique de celle-ci, pienten, und
die gegebenenfalls vorliegende   35         et eventuellement
Polymerbeschichtung auf dem Kornchen zur                 (b) une quantite
efficace ind6pendante K>       raschen Freisetzung 0 - 10 Gewichtsteile,
be-            d'au moins un excipient pharmaceuti- zogen auf 100
Gewichtsteile der Kombination              quement acceptable qui pout Atre
aus Minocyclin und dom  Exzipienten, aus-                identique
a(l)(A)(a)(i) ou different, ou macht.                                   40
(A-2) une charge initiale d'une combinai- son th6rapeutiquement efficace de
(A) et 4. Verfahren nach Anspruch 1, das ein pharma-             de (A-1),
et zoutisches Abgabesystem, enthaltend 25 bis            (B) une charge
secondaire d'un nombre 400 mg 7-Dimethylamino-6-desoxy-6-deme-
therapoutiquement efficace de granules thyltetracyclin odor ein nicht
toxisches Salure-  45   spheriques recouverts de polymbre sen-
additionssalz davon, bereitstellt.                     sible au pH qui
comprennent (a) RevendlcatIons
(i) une quantit6 efficace ind6pen- Revendlcatlons pour les Etats
contractants                     dante d'au  moins un excipient suivants:
AT, BE, CH, DE, DKC, FR, GB, IT, L!,  50             pharmaceutiquement
acceptable NL, SE
qui pout ftre identique a (I)(A)(a)(i) ou (I)(A-1)(b) ou different, et 1.
Systeme de liberation pharmaceutique congu                  (ii) une
quantite antibact6rionne of- pour fournir un niveau de concentration
sangui-            ficace ind6pendante de 7-dim6thy- ne therapeutiquement
efficace de 7-dimethyla-  55          lamino-6-ddsoxy-6-
mino-6-d6soxy-6-demethyltetracycline ou d'un
d6m6thyltetracycline ou d'un sel sel d'addition d'acide non toxique de
celle-ci              d'addition d'acide non toxique de pendant une duree
prolongee pouvant attein-                celle-ci, sur ou dans lesdits
granu- 27 -      I111111 111111 I11111 111111    53                 EP 0
418 665 B1                   54 les spheriques rev~tus, et
(a)un rev~tement polym6rique sensi- (b) un rev~tement polymdrique sensi-
blement uniforme dont le polymbre ble au pH sonsiblement uniforme dont
pout 8tre identique a (B) ou different, le polymbre pout Otre identique a
(I)-             et qui pout Otre erode rapidement et (A)(b) ou different,
sur lesdits granules   s      sensiblement totalement dans un mi-
spheriques revetus et qui pout Otre                lieu de pH inferieur a
3,9, erode rapidement et sensiblement to-               (b) un
sur-revOtement polym6rique talement dans un milieu de pH corn-
dont le polymbre pout tre identique a pris dans la plage de 4,0 A 7,5,
lesdits           (B) ou (D) (a) ou different, ou granules spheriques
revetus etant ain-  10         (c) une combinaison de (a) et de (b) si
congus pour liberer sensiblement                sur (a). totalement ladite
minocycline dans un milieu dont le pH est compris dans la   2. Systeme de
liberation pharmaceutique salon la plage de 4,0 & 7,5 ; ou
revendication 1 comprenant une combinaison (II) une ou plusiours
compositions de vehi-  15  mdlang6e de (l)(A),(l)(A-1) ou (I) (A-2) et
(I)(B). cules & liberation unique pharmaceutiques spheronisees &
rev~tements multiples corn-   3. Systeme de liberation pharmaceutique salon
la prenant:                                        revendication 1,
comprenant des unit6s d'ad- (A)un noyau constitue par
ministration s6parees de charge initiale de (a) une charge secondaire
totale ou   20    constituant (1)(A),(I)(A-1) ou (1)(A-2) pour une
partielle d'une quantite antibacterienne    administration initiale et de
charge secondaire 



therapeutiquement efficace de 7-di-         de constituant (I) (B) pour une
administration methylamino-6-desoxy-6-                     jusqu'A 120
minutes apres l'administration de demethyltetracycline ou d'un sel d'ad-
(1)(A),(I)(A-1) ou (1)(A-2). dition d'acide non toxique de celle-ci,  26 ou
4. Systeme de liberation pharmaceutique salon la (b) au moins un granule
constitue par       revendication 1, dans loquel ladite minocycline (i) une
quantite efficace d'au moins     dans lesdits granules a libdration rapide
(1)(A) un excipient pharmaceutiquament          constitue de 10 & 70
parties en poids et ledit acceptable, et                   30      ou
lesdits excipients pharmacoutiquement ac- (ii) une charge secondaire totale
ou     ceptables dans lesdits granules a liberation partielle d'une
quantitd antibacte-      rapide (1)(A) constitue de 90 a 30 parties en
rienne th6rapeutiquement efficace        poids pour 100 parties en poids de
ladite mi- de   7-dimethylamino-6-desoxy-6-         nocycline et dudit
excipient combines et ledit demethyltetracycline ou d'un sel  3s
rev~tement polymerique eventuel sur lesdits d'addition d'acide non toxique
de        granules & liberation rapide constitue de 0 a celle-ci, sur ou
dans ledit granule,     10 parties en poids pour 100 parties en poids sur
lequel est app!iqu6                  de ladite minocycline et dudit
excipient combi- (B) un revOtement polymerique sensible        n6s. au pH
sensiblement uniforme qui peut  40 etre erode rapidement et sansiblement
5. Systbme de liberation pharmaceutique salon la totalement dans un milieu
dont le pH est      revendication 1, contenant de 25 & 400 mg de compris
dans la plage de 4,0 A 7,5, ledit     7-dimethylamino-6-desoxy-6- noyau
etant ainsi congu pour liberor san-     dem6thyltetracycline ou d'un sel
d'addition siblement totalement ladite minocycline   45  d'acide non
toxique de celle-ci. dans un milieu dont le pH est compris dans la plage de
4,0 a 7,5, sur lequol est  6. Systeme de liberation pharmaceutique solon la
applique                                      revendication 5, dans lequel
ladite charge ini- (C) une composition de revOtement &           tiale de
(l)(A),(l)(A-1),(l)(A-2) ou (II) (C) contient liberation rapide comprenant
une charge   5o  de 20 a 200 mg de 7-dimethylamino-6-desoxy- initiale
totale ou partielle d'une quantite   6-ddm6thylt~tracycline ou d'un sel
d'addition antibacterienne th6ra-peutiquement effi-      d'acide non
toxique de celle-ci. cace de 7-dim6thylamino-6-desoxy-6-d6-
m6thylt~tracycline ou d'un sel d'addition  7. Composition  pharmaceutique
a  liberation d'acide l'on toxique de cello-ci, et sur  55  contr8lde sous
forme d'unites de prise orales laquolle est veontueliement applique
compranant un systcme de liberation pharma- (D)
coutique salon la revendication 1 en melange avec un vehicule liquide
pharmaceutiquement 28                   1111111 111111 1liii! H  III 11 III
it  C   L   M   S   *    55                 EP 0 418 665 B1
56 acceptable.                                             (e) sechant
lesdits precurseurs, (f) revetant lesdits precurseurs d'un rev8- 8  Proced6
de preparation d'un systbme de libe-            tement polym6rique
sensiblement unifor- ration pharmaceutique comprenant les etapes
me dont le polymbre peut 8tre identique suivantes:
5            A celul de I'etape eventuelle (A)(f) ou (A) former un
constituant de charge initiale         different et qui peut Otre erode
rapide- en                                                    ment et
sensiblement totalement dans un (a) melangeant
milieu dont le pH est compris dans la (i) une quantit4 efficace d'au moins
un          plage de 4,0 & 7,5. excipient pharmaceutiquement accep-   10
table, et                               9. Proced6 de preparation d'un
systeme de libe- (ii) une quantite antibacttrienne effica-   ration
pharmaceutique de compositions A rev8- ce de 7-dim6thylamino-6-desoxy-6-
tements multiples comprenant dem~thylt~tracycline ou d'un sel d'ad-
(A) la formation d'un noyau a partir d'un ou dition d'acide non toxique de
colle-ci,   is  plusieurs granules sp6riques prepares en (b) granulant le
melange resultant en pre-         (a) melangeant sence d'un liquide de
granulation,                   (i) une quantit6 officace d'au moins un (c)
extrudant le granulat r6sultant,                 excipient
pharmaceutiquement accep- (d) spheronisant l'extrudat resultant pour
table, former des granules a liberation rapide   20          (ii) une
charge initiale totale ou partiel- qui sont congus pour liberer sensible-
le d'une quantit4 antibacterienne the- 



ment totalement ladite minocycline dans              rapeutiquement
efficace de 7-dime- un milieu de pH inferieur A 3,9,
thylamino-6-d6soxy-6- (e) sechant lesdits granules a liberation
d~m6thyltetracycline ou d'un sel d'ad- rapide, et 4ventuellement
25             dition d'acide non toxique de cello-ci, (f) revetant lesdits
granules A liberation         (b) granulant le m6lange resultant en pr6-
rapide d'un rev~tement polym6rique sen-            sonce d'un liquide de
granulation, siblement uniforme qui pout tre 4rod4             (c)
extrudant le granulat r6sultant, rapidement et sensiblement totalement
(d) spheronisant l'extrudat r6sultant pour dans un milieu de pH inferieur A
3,9, ou    30     former un ou plusiours granules spheri- (A-1) former un
constituant de charge initia-        ques, et le en
(e) sechant lesdits granules spheriques, (a) reduisant la
7-dim6thylamino-6-d6s-         (A-1) la formation d'un noyau & partir d'une
oxy-6-d6methyltetracycline ou  un sel            charge secondaire totale
ou partielle d'une d'addition d'acide non toxique de celle-ci  3s
quantite antibacterienne efficace de 7-dime- en une poudre fine, ot
eventuellement            thylamino-6-desoxy-B-dem6thyltdtracycline (b)
melangeant ladite poudre avec une            ou d'un sel d'addition d'acide
non toxique quantite efficace d'un excipient pharma-         de cello-ci,
ou coutiquement acceptable, et                     (A-2) la formation d'un
noyau par revOte- (B) former un constituant de charge secon-  40     ment
d'un grain de nonpareille ou d'un cris- daire en
tal de sucre avoc une charge secondaire (a) melangeant
totale ou partielle d'une quantit6 antibact6- (i) une quantite independante
d'au            rienne therapeutiquement efficace de 7-di- moins un
excipient pharmaceutique-            methylamino-6-desoxy-6- ment
acceptable qui pout 8tre identi-  45     demethyltdtracycline ou d'un sel
d'addition que a (A)(a)(i) ou (A-1i)(b) ou different,    d'acide non
toxique de celle-ci, et                                            (B) le
rev~tement dudit noyau avec un rev8- (ii) une quantite antibacterienne
effica-     tement polymdrique sensible au pH sonsi- ce independante de
7-dimethylamino-           blement uniforme qui pout 8tre erode rapi-
6-ddsoxy-6-ddmdthyltdtracycline   ou   50     dement et sensiblement
totalement dans un d'un sel d'addition d'acide non toxique       milieu
dont le pH est compris dans la plage de celle-ci,
de 4,0 A 7,5, ledit noyau etant ainsi congu (b) granulant le m6lange
resultant en prd-       pour liberer sensiblement totalement ladite sence
d'un liquide de granulation,               minocycline dans un milieu dont
le pH est (c) extrudant le granulat resultant,  55         compris dans la
plage de 4,0 a 7,5 pour (d) sph6ronisant l'extrudat resultant pour
former un noyau & rev~tement unique, former des precurceurs de granules
(C) le revOtement dudit noyau A revetement spheriques revOtus,
unique avec un rev~tement & liberation rapi- 29                  ,ilITT II
Hil0 11 IIII    57                EP 0418 565 B1                    58 de
comprenant une charge initiale totale ou         (b) un revOtement
polymerique sensible partielle d'une quantite antibactdrienne the-       au
pH sensiblement uniforme dont le po- rapeutiquement efficace de
7-dimethylami-           lymbre pout tre identique a (A)(b) ou
no-6-desoxy-6-d6methyltetracycline ou d'un          different sur lesdits
granules spheriques sel d'addition d'acide non toxique de celle-   5
rev~tus et qui peut 8tre 6rode rapide- ci pour former une composition a
revfte-            ment et sensiblement totalement dans un ments multiples,
et eventuellement                  milieu dont le pH est compris dans la
(D) le rev~tement de ladite composition &           plage de 4,0 a 7,5,
lesdits granules sphe- rev~tements multiples avec (a) un revfte-
riques rev~tus 6tant ainsi congus pour ment polymdrique sensiblement
uniforme   10         liberer sensiblement totalement ladite mi- dont le
polymbre pout Otre identique & (B)          nocycline dans un milieu dont
le pH est ou different at qui peut Otre erode rapide-         compris dans
la plage de 4,0 A 7,5. ment et sensiblement totalement dans un milieu de pH
inferieur a 3,9, (b) un sur-   11. Systeme de libdration pharmaceutique
congu revOtement polym6rique dont le polymere  i5     pour fournir un
niveau de concentration sangui- peut 8tre identique (B) ou (D)(a) ou diffe-
ne th6rapeutiquement efficace de 7-di-m6thy- rent, ou (c) une combinaison
de (a) et de (b)  lamino-6-desoxy-6-d6methyltetracycline    ou sur (a).
d'un sel d'addition d'acide non toxique de cel- le-ci pendant une duree
prolongee pouvant j   10. Systbme de liberation pharmaceutique corn-  20
atteindre environ 24 heures, comprenant une prenant
ou plusieurs compositions pharmaceutiques (A) une charge initiale d'un
nombre thera-      spheronisees & revitements multiples compre- 



peutiquement efficace de granules a libera-     nant: tion rapide qui
comprennent                       (A) un noyau constitud par (a)
25           (a) une charge secondaire totale ou par- (i) une quantite
efficace d'au moins un        tielle d'une quantite antibacterienne th6-
excipient pharmaceutiquement accep-            rapeutiquement efficace de
7-dimethyla- table, et
mino-6-desoxy-6-demethyltetracycline ou (ii) une quantit6 antibactfrienne
effica-       d'un sel d'addition d'acide non toxique <2             ce de
7-dimethylamino-6-d6soxy-6-  30           de celle-ci, ou
d6methylt6tracycline ou d'un sel d'ad-         (b) au moins un granule
constitue par dition d'acide non toxique de celle-ci,           (i) une
quantit6 efficace d'au moins un sur ou dans lesdits granules a libera-
excipient pharmaceutiquement accep- tion rapide, et eventuellement
table, et (b) un revOtement polym6rique sensible-  35         (ii) une
charge secondaire totale ou ment uniforme sur lesdits granules & Ii-
partielle d'une quantite antibact6rienne K>           beration rapide et
qui peut 8tre 4rod4              therapeutiquement efficace de 7-di-
rapidement et sensiblement totalement               m6thylamino-6-ddsoxy-6-
dans un milieu de pH inferieur & 3,9,               d6methyltetracycline ou
d'un sel d'ad- lesdits granules a liberation rapide etant  40      dition
d'acide non toxique de celle-ci, congus pour lib6rer sensiblement totale-
sur ou dans ledit noyau, sur lequel est ment ladite minocycline dans un
millieu             applique de pH inferieur & 3,9, et
(B) un rev~tement polym6rique sensible au (B) une charge secondaire d'un
nombre the-        pH sensiblement uniforme qui pout 8tre ero-
rapeutiquement efficace de granules spheri-  45   d6 rapidement et
sensiblement totalement ques revitus de polymere sensible au pH
dans un milieu dont le pH est compris dans qui comprennent
la plage de 4,0 a 7,5, ledit noyau etant ainsi (a)
congu pour liberer sensiblement totalement (i) une quantite officace
independante       ladite minocycline dans un milieu dont le d'au moins un
excipient pharmaceuti-  so     pH est compris dans la plage de 4,0 & 7,5,
quement acceptable qui pout Otre             sur loquel est applique
identique A (A)(a)(i) ou different, et       (C) un rev~tement & libdration
rapide com- (ii) une quantite antibacteilenne effica-    prenant une charge
initiale totale ou partielle ce independante de 7-di-m6thylamino-
d'une quantite antibacterienne therapeuti- 6-desoxy-6-d6methyltetracycline
ou  s5     quement efficace de 7-dimethylamino-6- d'un sel d'addition
d'acide non toxique      desoxy-6-demethyltetracycline ou d'un sol de
celle-ci sur ou dans lesdits granu-       d'addition d'acide non toxique de
celle-ci, et les sph6riques revftus, et                   sur lequel est
4ventuellement appliqu6 30            . Ilii II IIII IIIIII IIIIIIII 11
IIII    59                EP 0 418 565 B1                    60 (D)
(d) spheronisant I'extrudat resultant pour (a) un rev~tement polymdrique
sensible-            former des granules a liberation rapide ment uniforme
dont le polymbre peut                qui sont conQus pour liberer sensible-
Otre identique a (B) ou diff6rent at qui           ment totalement ladite
minocycline dans pout 8tre 6rode rapidement et sensible-   5        un
milieu de pH inferieur a 3,9, ment totalement dans un milieu de pH
(e) sechant lesdits granules a liberation inferieur a 3,9,
rapide, et eventuellement (b) un sur-revOtement polymerique dont
(f) rev~tant lesdits granules a liberation le polymbre peut 8tre identique
a (B) ou           rapide d'un rev~tement polym6rique sen- (D)(a) ou
different, ou               10           siblement uniforme qui peut Otre
erode (c) une combinaison de (a) et de (b) sur           rapidement et
sensiblement totalement (a).
dans un milieu de pH inferieur & 3,9,ou (A-1) former un constituant de
charge initia- 12. Composition   pharmacoutique  sph6ronisde            le
en comprenant une charge secondaire d'un nom-   i5         (a) reduisant la
7-dimethylamino-6-des- bre therapeutiquement efficace de granules
oxy-6-demethyltetracycline  ou  un sel sph6riques rev~tus de polymere
sensible au              d'addition d'acide non toxique de celle-ci F
pH qui comprennent                                      en une poudre fine,
et eventuellement (a)                                                   (b)
melangeant ladite poudre avec une (i) une quantite efficace d'au moins un
20       quantite efficace d'un excipient pharma- excipient
pharmaceutiquement accepta-              ceutiquement acceptable, et ble,
et                                          (B) former un constituant de
charge secon- (ii) une quantite antibacterienne efficace       daire en 



de7-dimethylamino-6-desoxy-6-demethyl-             (a) melangeant
tetracycline ou d'un sel d'addition d'aci-  25        (i) une quantite
inddpendante d'au de non toxique de celle-ci, sur ou dans
moins un excipient pharmaceutique- lesdits granules sph6riques rev8tus, et
ment acceptable qui pout 8tre identi- (b) un revOtement polymerique
sensible au               que & (A)(a)(i) ou (A-1)(b) ou different, pH
sensiblement uniforme, sur lesdits gra-              et nules spheriques
rev~tus, qui pout tre ero-  3o        (ii) une quantit6 antibact6rienne
effica- d6 rapidement et sensiblement totalement                ce
independante de 7-dim6thylamino- dans un milieu dont le pH est compris dans
6-desoxy-6--dem6thyltetracycline  ou la plage de 4,0 a 7,5, lesdits
granules sph6-           d'un sel d'addition d'acide non toxique riques
revOtus etant ainsi congus pour libe-            de celle-ci, rer
sensiblement totalement ladite minocy-  35        (b) granulant le melange
resultant en pre- cline dans un milieu dont le pH est compris
sence d'un liquide de granulation, dans la plage de 4,0 a 7,5.
(c) extrudant le granulat r6sultant, (d) sphdronisant l'extrudat rdsultant
pour Revendloations pour lea Etats contractants                 former des
precurceurs de granules ES, GR                                        40
sph~riques rev~tus, (e) sechant lesdits precurseurs, 1. Procede de
preparation d'un systeme de libe-            (f) revOtant lesdits
precurseurs d'un revO- ration pharmacoutique comprenant les etapes
toment polym6rique sensiblement unifor- suivantes:
me dont le polymbre pout Otre identique (A) former un constituant de charge
initiale  45     a colui de l'etape eventuelle (A)(f) ou on
different et qui pout 8tre erod6 rapide- (a) melangeant
ment et sensiblement totalement dans un (i) une quantit6 efficace d'au
moins un          milieu dont le pH est compris dans la excipient
pharmaceutiquement accep-              plage de 4,0 a 7,5. table, et
50 (ii) une quantite antibacterienne offica-  2. Proced6 de preparation
d'un systeme de libe- ce  de  7-dimethyamino-6-desoxy-6-          ration
pharmacoutique de compositions & rev- ddmethylt~tracycline ou d'un sel
d'ad-      tements multiples comprenant dition d'acide non toxique de
celle-ci,       (A) la formation d'un noyau a partir d'un ou (b) granulant
le m6lange resultant on pre-  55   plusieurs granules sph6riques prepares
on sence d'un liquide de granulation,                 (a) melangeant (c)
extrudant le granulat resultant,                 (i) une quantite efficace
d'au moins un excipient pharmaceutiquement accep- 31 I I~1II~j IIj11111
11111 111111    61                EP0418565B1                       62
table, et                              3  Procede selon la revendication 1,
dans lequel (ii) une charge initiale totale ou partisl-  ladite minocycline
dans lesdits granules a libe- le d'une quantite antibacterienne th6-
ration rapide de l'etape (A) constitue de 10 A rapeutiquement efficace de
7-di-me-        70 parties en poids et ledit ou lesdits exci-
thylamino-6-desoxy-6-              5       pients pharmacoutiquement
acceptables dans demethylt6tracycline ou d'un sel d'ad-    lesdits granules
& liberation rapide constituent dition d'acide non toxique de celle-ci,
de 90 & 30 parties en poids pour 100 parties (b) granulant le m6lange
r6sultant en pre-   en poids de ladite minocycline et dudit exci- sence
d'un liquide de granulation,           pient combin6s et ledit revOtement
polym6ri- (c) extrudant le granulat r6sultant,  10     que 6ventuel sur
lesdits granules a liberation (d) spheronisant l'extrudat resultant pour
rapide constitue de 0 A 10 parties en poids former un ou plusieurs granules
spheri-      pour 100 parties en poids de ladite minocycli- ques, et
ne et dudit excipient combines. (e) sdchant lesdits granules spheriques,
(A-1) la formation d'un noyau & partir d'une   la  4. Proced6 selon la
revendication 1 qui fournit un charge secondaire totale ou partielle d'une
systame de liberation pharmaceutique conte- quantite antibactdrienne
efficace de 7-dime-    nant de 25 a 400 mg de 7-dim6thylamino-6-
thylamino-6-desoxy-6-ddm6thyltetracycline
desoxy-6-dem6thylt6tracycline  ou  d'un  sel ou d'un sel d'addition d'acide
non toxique      d'addition d'acide non toxique de celle-ci. de celle-ci,
ou                        20 (A-2) la formation d'un noyau par revfte- ment
d'un grain de nonpareille ou d'un cris- tal de sucre avec une charge
secondaire 



totale ou partielle d'une quantite antibacte- rienne therapeutiquement
efficace de 7-di-  25 m6thylamino-6-desoxy-6- demethyltetracycline ou d'un
sel d'addition d'acide non toxique de celle-ci, (B) le rev~tement dudit
noyau avec un rev8- tement polymerique sensible au pH sensi-  30 blement
uniforme qui peut Otre erode rapi- dement et sensiblement totalement dans
un milieu dont le pH est compris dans la plage de 4,0 a 7,5, ledit noyau
4tant ainsi congu pour liberer sensiblement totalement ladite  35
minocycline dans un milieu dont le pH est compris dans la plage de 4,0 a
7,5 pour former un noyau a rev~tement unique, (C) le rev~tement dudit noyau
& rev~tement unique avec un revitement & liberation rapi-  40 de comprenant
une charge initiale totale ou partielle d'une quantite antibacterisnne th6-
rapeutiquement efficace de 7-dimethylami-
no-6-d6soxy-6-demethyltetracycline ou d'un sel d'addition d'acide non
toxique de celle-  45 ci pour former une composition & rev8te- ments
multiples, et eventuellement (D) le rev~tement de ladite composition a
rev~tements multiples avec (a) un rev~te- ment polym6rique sensiblement
uniforme   50 dont le polymere pout tre identique a (B) ou different et qui
psut Otre erode rapide- ment et sensiblement totalement dans un milieu de
pH inferieur a 3,9, (b) un sur- revOtement polym6rique dont le polymere  55
peut 8tre identique a (B) ou (D)(a) ou diffe- rent, ou (c) une combinaison
de (a) et de (b) sur (a). 32 *.C   L  M   S*    


