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MINOCYCLINE ORAL DOSAGE FORMS FOR 
THE TREATMENT OF ACNE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to oral tetracycline-class anti 
biotic dosage forms, and in some embodiments, to controlled 
release oral dosage forms of minocycline and methods of 
using them to treat acne. 

[0003] 
[0004] Acne affects large patient populations, and is a com 
mon in?ammatory skin disorder Which usually localizes in 
sebaceous areas of the body including on the face, back and 
chest. Fortunately, the disease usually disappears, and in the 
interval of months or years betWeen onset and resolution, 
therapy, although not curative, can satisfactorily suppress the 
disease in the majority of patients. 
[0005] Oral tetracycline-class antibiotics are frequently 
used in the treatment of acne. Tetracycline-class antibiotics 
are knoWn to have some side effects. These side effects 
include vestibular symptoms such as vertigo, diZZiness or 
blurred vision. These effects are sometimes disabling. See, 
Gould & Brookler, Arch. Otolarang. Vol. 96, p. 291 (1972); 
Williams et al., Lancet, Sep. 28, 1974, p. 144-45; Fanning & 
Gump, Arch. Intern. Med., Vol. 136, pp. 761-62 (1976). 
Headache and general malaise, along With gastro-intestinal 
symptoms such as the diarrhea, nausea, gas, or cramps may 
also occur. Dry nose and dry mouth are also occasionally 
encountered. 

[0006] One of the oral tetracycline-class antibiotics used in 
the treatment of acne is minocycline hydrochloride. Oral 
dosage forms of minocycline hydrochloride are available 
commercially under various trade names. The Approved 
Drug Products With Therapeutic Equivalence Evaluations 
(“Orange Book”) lists a number of oral dosage forms of 
minocycline hydrochloride that are AB-rated to the MINO 
CIN® brand of minocycline hydrochloride. These commer 
cial products are immediate-release oral dosage forms of 
minocycline hydrochloride that have been determined by the 
Food and Drug Administration (FDA) to be therapeutically 
equivalent to the MINOCIN® brand of minocycline hydro 
chloride on the basis of adequate in vivo and/or in vitro 
evidence supporting bioequivalence. 
[0007] The dosing schedule used most frequently for treat 
ing acne using currently available immediate-release oral 
dosage forms is 100 mg of minocycline (free base equivalent) 
administered tWice daily, see Leyden, J. Cutis 2006; 78 (suppl 
4):4-5. HoWever, some patients experience adverse effects 
With currently available immediate-release oral dosage 
forms, leading to reduced rates of patient compliance. See 
SteWart, M. et al., Cutis 2006; 78 (suppl 4):11-20. US. Pat. 
No. 5,908,838, Which is hereby incorporated by reference, 
discloses sloWly dissolving dosage forms of oral tetracycline 
class antibiotics, including minocycline hydrochloride, that 
reduce the incidence or severity of vestibular side effects 
resulting from the treatment of acne. 

[0008] Although the development of sloWly dissolving 
forms of minocycline hydrochloride Was a signi?cant 
advance in the art, there remains a long-felt need for treat 
ments that are effective in suppressing acne but associated 
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With feWer adverse effects than those associated With the 
various immediate-release oral dosage forms of minocycline 
hydrochloride. 

SUMMARY 

[0009] Various improved oral dosage forms of tetracycline 
class antibiotics have noW been developed. An embodiment 
provides controlled-release minocycline oral dosage forms 
that are pharmacokinetically distinct from the MINOCIN® 
brand of immediate-release minocycline hydrochloride. 
Upon administration, e.g., at minocycline free base equiva 
lent dosages in the range of about 0.75 mg/kg to about 1.5 
mg/kg, embodiments provide substantially similar or better 
acne treatment ef?cacy and/or reduced incidence of at least 
one adverse effect, as compared to administration of the 
MINOCIN® immediate-release dosage form. In an embodi 
ment, administration on a once-daily basis is effective. In 
some embodiments, administration Without food is effective. 
[0010] An embodiment provides an oral dosage form, com 
prising: minocycline or a pharmaceutically acceptable salt 
thereof; and an amount of a controlled-release carrier com 
position that is effective to render said oral dosage form 
pharmacokinetically distinct from MINOCIN® immediate 
release minocycline hydrochloride. Another embodiment 
provides a method of treating acne, comprising administering 
such an oral dosage form to a subject in need thereof. Another 
embodiment provides a method of distributing minocycline, 
comprising: distributing such an oral dosage form; and con 
comitantly distributing information that the oral dosage form 
may cause an adverse effect. Another embodiment provides a 
method of making such an oral dosage form, comprising 
intermixing the minocycline or pharmaceutically acceptable 
salt thereof and the controlled-release carrier composition to 
form an admixture. 
[0011] Another embodiment provides a method of admin 
istering an oral dosage form comprising: (i) administering to 
a patient an oral dosage form, Which oral dosage form com 
prises: an oral tetracycline-class antibiotic; a fast dissolving 
carrier; and a sloW dissolving carrier; and (ii) providing infor 
mation to the patient, Wherein the information comprises that 
the administering of the oral dosage form may cause one or 
more adverse effects selected from pseudomembranous coli 
tis, hepatotoxicity, vasculitis, tissue hyperpigmentation, and 
anaphylaxis. 
[0012] Another embodiment provides a method of distrib 
uting an oral dosage form, comprising: distributing an oral 
dosage form comprising an oral tetracycline-class antibiotic, 
a fast dissolving carrier and a sloW dissolving carrier; and 
concomitantly distributing information that the oral dosage 
form may cause one or more adverse effects selected from 

pseudomembranous colitis, hepatotoxicity, vasculitis, tissue 
hyperpigmentation, and anaphylaxis. 
[0013] Another embodiment provides a method of admin 
istering an oral dosage form comprising: (i) administering to 
a patient an oral dosage form, Which oral dosage form com 
prises: an oral tetracycline-class antibiotic; a fast dissolving 
carrier; and a sloW dissolving carrier; Wherein the fast dis 
solving carrier and the sloW dissolving carrier are at a Weight 
ratio of 0.3 to 0.5 of fast dissolving carrier to sloW dissolving 
carrier; and (ii) providing information to the patient, Which 
information comprises that the administering of the oral dos 
age form may cause one or more adverse effects. 

[0014] Another embodiment provides a method of distrib 
uting an oral dosage form, comprising: distributing an oral 
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dosage form comprising an oral tetracycline-class antibiotic, 
a fast dissolving carrier and a sloW dissolving carrier, wherein 
the fast dissolving carrier and the sloW dissolving carrier are 
at a Weight ratio of 0.3 to 0.5 of fast dissolving carrier to sloW 
dissolving carrier; and concomitantly distributing informa 
tion that the oral dosage form may cause one or more adverse 
effects. 
[0015] Another embodiment provides a minocycline oral 
dosage form, comprising minocycline or a pharmaceutically 
acceptable salt thereof and an amount of a controlled-release 
carrier composition that is effective to provide an in vitro 
release rate of the minocycline or pharmaceutically accept 
able salt thereof of about 90% in about 4 hours to about 6 
hours. Another embodiment provides a method of treating 
acne, comprising administering such a minocycline oral dos 
age form to a subject in need thereof. Another method pro 
vides a method of distributing minocycline, comprising: dis 
tributing such a minocycline oral dosage form; and 
concomitantly distributing information that the minocycline 
may cause an adverse effect. Another embodiment provides a 
method of making such a minocycline oral dosage form, 
comprising inter'mixing the minocycline salt and the con 
trolled-release carrier composition to form an admixture. 
[0016] Another embodiment provides a kit, comprising any 
of the minocycline oral dosage forms described herein; and 
information that the oral dosage form may cause one or more 
adverse effects. 
[0017] Another embodiment provides a kit comprising (i) 
an oral dosage form comprising: an oral tetracycline-class 
antibiotic; a fast dissolving carrier; and a sloW dissolving 
carrier; Wherein the fast dissolving carrier and sloW dissolv 
ing carrier are at a Weight ratio of 0.3 to 0.5 of fast dissolving 
carrier to sloW dissolving carrier; and (ii) information that the 
oral dosage form may cause one or more adverse effects. 
[0018] These and other embodiments are described in 
greater detail beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a plot shoWing minocycline plasma con 
centrations as a function of time across different dosages and 
formulations. 
[0020] FIG. 2 is a plot shoWing the logarithm of minocy 
cline plasma concentrations as a function of time across dif 
ferent dosages and formulations. 
[0021] FIG. 3 is a plot shoWing minocycline plasma con 
centrations as a function of time for patients under fed and 
fasted conditions. 
[0022] FIG. 4 is a plot shoWing the logarithm of minocy 
cline plasma concentrations as a function of time for patients 
under fed and fasted conditions. 
[0023] FIG. 5 is a plot shoWing minocycline plasma con 
centrations as a function of time across fed and fasted condi 
tions and formulations. 
[0024] FIG. 6 shoWs minocycline plasma concentrations as 
a function of time across fed and fasted conditions and for 
mulations. 
[0025] FIG. 7 shoWs the logarithm of minocycline plasma 
concentrations as a function of time across fed and fasted 
conditions and formulations. 
[0026] FIG. 8 shoWs the logarithm of minocycline plasma 
concentrations as a function of time across fed and fasted 
conditions and formulations. 
[0027] FIG. 9 shoWs minocycline plasma concentrations as 
a function of time across formulations. 
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[0028] FIG. 10 shoWs minocycline plasma concentrations 
as a function of time across formulations. 

[0029] FIG. 11 shoWs minocycline plasma concentrations 
as a function of time across formulations. 

[0030] FIG. 12 shoWs minocycline plasma concentrations 
as a function of time across formulations. 

[0031] FIG. 13 shoWs percentage decrease from baseline in 
in?ammatory lesion counts in several extended-release 
minocycline hydrochloride dose groups and a placebo group. 
[0032] FIG. 14 shoWs mean in?ammatory lesion counts by 
study day. 

DETAILED DESCRIPTION 

[0033] Various embodiments provide oral dosage forms in 
Which the active ingredient is a tetracycline-class antibiotic 
such as minocycline. The term “active ingredient” refers to a 
component or mixture of components of a formulation that 
has a signi?cant medicinal effect on the patient to Which it is 
administered. For example, in some embodiments, the sig 
ni?cant medicinal effect is a reduction in one or more symp 

toms associated With acne, e.g., acne vulgaris. 
[0034] The term “bioequivalent” as used herein has its ordi 
nary meaning as understood by those skilled in the art and 
thus includes, by Way of non-limiting example, a drug or 
dosage form that, upon administration to a suitable patient 
population, provides principle pharmacokinetic parameters 
(AUC and Cm“) that are in the range of 80% to 125% of those 
provided by a reference standard. 
[0035] The term “pharmacokinetically distinct” as used 
herein refers to a drug or dosage form that, upon administra 
tion to a patient population, provides a pharmacokinetic pro 
?le that is outside the range of 80% to 125% of the reference 
standard. Those skilled in the art Will understand that such 
determinations of pharmacokinetic distinctness by compari 
son to the reference standard are undertaken using clinical 
trial methods knoWn and accepted by those skilled in the art, 
e.g., as described in the examples set forth herein. Since the 
pharmacokinetics of a drug can vary from patient to patient, 
such clinical trials generally involve multiple patients and 
appropriate statistical analyses of the resulting data (typically 
ANOVA at 90% con?dence). Pharmacokinetic distinctness is 
determined on a dose-adjusted basis, as understood by those 
skilled in the art. 
[0036] In various embodiments related to the controlled 
release minocycline oral dosage forms described herein, the 
reference standard is an immediate-release minocycline dos 
age for'm. Those skilled in the art Will understand that the 
immediate-release minocycline dosage form appropriate for 
use as the reference standard in the determination of pharma 
cokinetic distinctness is the legend immediate-release 
minocycline dosage form, Widely available commercially as 
the MINOCIN® brand of minocycline hydrochloride. The 
US. government regulates the manner in Which prescription 
drugs can be labeled and thus reference herein to MINO 
CIN® immediate-release minocycline hydrochloride has a 
Well-knoWn, ?xed and de?nite meaning to those skilled in the 
art. 

[0037] The term “pharmacokinetic pro?le,” as used herein, 
has its ordinary meaning as understood by those skilled in the 
art and thus includes, by Way of non-limiting example, a 
characteristic of the curve that results from plotting blood 
serum concentration of a drug over time, folloWing adminis 
tration of the drug to a subject. A pharmacokinetic pro?le thus 
includes a pharmacokinetic parameter or set of parameters 
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that can be used to characterize the pharmacokinetics of a 
particular drug or dosage form When administered to a suit 
able patient population. Various pharmacokinetic parameters 
are knoWn to those skilled in the art, including area under the 
blood plasma concentration vs. time curve (AUC), maximum 
blood plasma concentration after administration (Cmax), time 
to maximum blood plasma concentration (Tmax), blood 
plasma concentration decay half-life (tl/z), etc. The AUC 
parameter may be expressed over a de?ned time, e.g., AUC(O_ 
24) indicates the area under the blood plasma concentration vs. 
time curve from administration (tIO) to 24 hours after admin 
istration. Pharmacokinetic parameters may be measured in 
various Ways knoWn to those skilled in the art, e.g., single 
dosage or steady-state, as described in the examples beloW. 
The AUC parameter may be extrapolated to in?nite time, e. g., 
AUCinfindicates the estimated area under the blood plasma 
concentration vs. time curve for all time folloWing adminis 
tration. Examples of pharmacokinetic pro?les suitable for 
determining pharmacokinetic distinctness include those that 
comprise one or more of anAUC parameter, a Cmax parameter 
and a Tmax parameter. Other examples of pharmacokinetic 
parameters include in vivo plasma minocycline concentration 
pro?les such as single-dosage Cm“, steady-state Cm“, 
single-dosage AUC(O_72), steady state AUC(O_72), single-dos 
age Tmax, and steady state Tmax, as Well as pharmacokinetic 
parameters reported in the examples provided herein. Differ 
ences betWeen pharmacokinetic pro?les are determined using 
statistical methods that are knoWn and accepted by those 
skilled in the art, e.g., as illustrated in the examples provided 
herein. 

[0038] The term “dosage form”, as used herein, has its 
ordinary meaning as understoodby those skilled in the art and 
thus includes, by Way of non-limiting example, a formulation 
of a drug or drugs in a form administrable to human. The 
illustrative embodiments of the invention have been 
described primarily as being directed to oral dosage forms 
such as tablets, cores, capsules, caplets and loose poWder, but 
other suitable oral dosage forms such as solutions and sus 
pensions are also contemplated. 
[0039] The term “release rate”, as used herein, has its ordi 
nary meaning as understood by those skilled in the art and 
thus includes, by Way of non-limiting example, a character 
istic related to the amount of an active ingredient released per 
unit time as de?ned by in vitro or in vivo testing. An in vitro 
release rate is determined by a “standard dissolution test,” 
conducted according to United States Pharmacopeia 24th 
edition (2000) (U SP 24), pp. 1941-1943, using Apparatus 2 
described therein at a spindle rotation speed of 100 rpm and a 
dissolution medium of Water, at 37° C., or other test condi 
tions substantially equivalent thereto. As used herein, a 
release rate can de?ne a formulation. For example, reference 
herein to a formulation or dosage form as a “4-hour” formu 
lation or dosage form indicates that the point at Which about 
90% of the active ingredient has been released occurs Within 
a range of about 4 hours to about 6 hours after commencement 
of the release test. Reference herein to a controlled-release or 
extended release formulation or dosage form includes such 
4-hour formulations. 

[0040] The term “immediate release”, as used herein, has 
its ordinary meaning as understood by those skilled in the art 
and thus includes, by Way of non-limiting example, release of 
a drug from a dosage form in a relatively brief period of time 
after administration. In the context of minocycline, immedi 
ate-release do sage forms are those that have a release rate that 
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is up to and including 125% of the release rate for MINO 
CIN® immediate-release minocycline hydrochloride. The 
term “modi?ed release”, as used herein, has its ordinary 
meaning as understood by those skilled in the art and thus 
includes, by Way of non-limiting example, release character 
istics of time, course and/or location of the drug from the 
dosage form in a manner that is chosen to provide therapeutic 
or convenience features that are signi?cantly different from 
those provided by the immediate-release form. The term 
“controlled release”, as used herein, has its ordinary meaning 
as understood by those skilled in the art and thus includes, by 
Way of non-limiting example, release of a drug from a dosage 
form in a pre-deterrnined manner or according to a pre-deter 
mined condition. The term “delayed release”, as used herein, 
has its ordinary meaning as understood by those skilled in the 
art and thus includes, by Way of non-limiting example, release 
of drug at a time later than immediately after administration. 
The term “extended release” or “sustained release”, as used 
herein, has its ordinary meaning as understood by those 
skilled in the art and thus includes, by Way of non-limiting 
example, the controlled release of a drug from a dosage form 
over an extended period of time. In the context of minocy 
cline, extended-release dosage forms are those that have a 
release rate that is greater than 125% of the release rate for 
MINOCIN® immediate-release minocycline hydrochloride, 
e.g., a Tmax that is greater than 125% of the Tmax for MINO 
CIN® immediate-release minocycline hydrochloride. The 
term “controlled release carrier”, as used herein, has its ordi 
nary meaning as understood by those skilled in the art and 
thus includes, by Way of non-limiting example, an ingredient 
or ingredients that are included in a pharmaceutical formula 
tion in amounts that are effective to extend the release rate of 
the active ingredient from the formulation as compared to an 
immediate-release formulation. Examples of controlled 
release carriers include hydroxypropylmethylcellulose, 
hydroxypropylcellulose, and polyvinylpryrollidone. A con 
trolled release carrier composition may contain one or more 
controlled release carriers, along With other suitable ingredi 
ents. 

[0041] Minocycline may be in the form of a free base, an 
acid salt (e.g., hydrochloride salt) or a mixture thereof. Ref 
erence herein to “minocycline” Will be understood as encom 
passing all such forms, unless the context clearly indicates 
otherWise. Dosages of minocycline salts Will be understoodto 
be on the basis of the amount of minocycline free base pro 
vided thereby, and thus may be expressed as a minocycline 
free base equivalent dosage or amount. Minocycline salts are 
pharmaceutically acceptable in some embodiments. The term 
“pharmaceutically acceptable”, as used herein, refers to a 
drug, salt, carrier, etc., that can be introduced safely into an 
animal body (e. g., taken orally and digested, etc.). 
[0042] Generally, embodiments of the present invention 
relate to tetracycline-class antibiotic oral dosage forms and 
methods of administering them, e.g., for the treatment of 
acne. In some embodiments, the tetracycline-class antibiotic 
is minocycline or a pharmaceutically acceptable salt thereof 
and/or the oral dosage form comprises a controlled-release 
carrier composition. The compositions and oral dosage forms 
that contain a controlled-release carrier may be referred to 
herein in a general Way as modi?ed-release, controlled-re 
lease or extended-release compositions, e.g., to distinguish 
them from the immediate-release forms also described 
herein, to Which they may be compared. 
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[0043] An embodiment provides an oral dosage form, com 
prising: minocycline or a pharmaceutically acceptable salt 
thereof; and an amount of a controlled-release carrier com 
position that is effective to render the oral dosage form phar 
macokinetically distinct from MINOCIN® immediate-re 
lease minocycline hydrochloride. Illustrative controlled 
release carrier compositions and methods of selecting such 
effective amounts and incorporating them into extended-re 
lease minocycline oral dosage forms are described in greater 
detail beloW. In some embodiments, the oral dosage form is 
pharmacokinetically distinct in such a Way that the oral dos 
age forrn is not considered to be bioequivalent to MINOCIN® 
immediate-release minocycline hydrochloride. 
[0044] In some embodiments, controlled-release minocy 
cline oral dosage forms provide dosages in a minocycline free 
base equivalent amount selected from about 45 mg, about 60 
mg, about 90 mg and about 135 mg. The selection of a 
particular dosage may be based on the Weight of the patient. 
Unit do sage forms suitable for administration to a human may 
be con?gured to provide a minocycline free base equivalent 
dosage in the range of about 0.75 mg/kg to about 1.5 mg/kg, 
e.g., about 1 mg/kg (basis is mg ofdrug per kilogram ofbody 
Weight). The controlled-release oral dosage forms described 
herein may be administered on a once-daily basis, With or 
Without a loading dose. 

[0045] In some embodiments, once-daily administration of 
the controlled-release oral dosage form provides substan 
tially similar or better acne treatment ef?cacy and/or reduced 
incidence of at least one adverse effect, as compared to a 
tWice-daily administration of MINOCIN® immediate-re 
lease minocycline hydrochloride. The dosing schedule used 
most frequently for treating acne using currently available 
immediate-release oral dosage forms is reported to be 100 mg 
of minocycline (free base equivalent) administered tWice 
daily, see Leyden, J. Cutis 2006; 78 (suppl 4):4-5, and Fleis 
cher, A. et al. Cutis 2006; 78 (suppl 4):21-31. Thus, once 
daily administration of the controlled-release oral dosage 
forms described herein enables the ingestion of substantially 
smaller amounts of minocycline than obtained by the 
reported current practice using immediate-release oral dos 
age forms, yet in some embodiments, e?icacy is substantially 
similar or better. 

[0046] In some embodiments the compositions described 
herein contain an amount of a controlled-release carrier com 
position that is effective to render the oral dosage form phar 
macokinetically distinct from a comparable composition, 
such as MINOCIN® immediate-release minocycline hydro 
chloride. For example, relative to the comparable composi 
tion, the amount and type of controlled-release carrier com 
position may be selected to sloW the release of the drug from 
the oral dosage form after ingestion, thus modifying the phar 
macokinetic pro?le of the composition. A description of rep 
resentative controlled release carrier materials can be found 
in the Remington: The Science and Practice of Pharmacy 
(20 ed, Lippincott Williams & Wilkens Publishers (2003)), 
Which is incorporated herein by reference in its entirety. 
Those skilled in the art can formulate controlled-release car 
rier compositions by routine experimentation informed by the 
detailed guidance provided herein. Examples 1-12 beloW 
describe illustrative minocycline extended-release oral dos 
age forms. 

[0047] In an embodiment, the controlled-release carrier 
composition comprises one or more sloW dissolving carriers 
and one or more fast dissolving carriers. For example, an 
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embodiment provides an oral dosage form comprising an oral 
tetracycline-class antibiotic, a fast dissolving carrier and a 
sloW dissolving carrier. The Weight ratio of fast dissolving 
carrier(s) to sloW dissolving carrier(s) in the controlled-re 
lease carrier composition may be in various ranges, e.g., the 
range of about 0.3 to about 0.5, the range of about 0.3 to about 
0.45, or the range of about 0.36 to about 0.40. Examples of 
controlled-release carrier compositions are described in US. 
Patent Publication No. 2006-0293290, published 28 Dec. 
2006, Which is hereby incorporated by reference in its 
entirety, and particularly for the purpose of describing con 
trolled-release minocycline oral dosage forms and methods 
for making them. 
[0048] The fast dissolving carrier is any binder, vehicle, or 
excipient that quickly dissolves in an aqueous physiological 
medium, such as gastric ?uid, thereby tending to quickly 
release the active ingredient. Lactose, its salts and hydrates 
are good examples of such components. It has been observed 
that sometimes a portion of the fast dissolving components 
are formulated in a manner that results in the complete or 
partial encapsulation or inclusion or coating of these fast 
dissolving materials in granules of sloW-dissolving materials. 
These encapsulated materials are excluded from the calcula 
tion of the above mentioned ratio of fast-dissolving to sloW 
dissolving components. 
[0049] A sloW dissolving carrier is any binder, vehicle, or 
excipient that dissolves sloWly over the course of hours and 
perhaps a day, thereby sloWing the release of the active ingre 
dient. Examples of such components are polyvinyl pyrroli 
done (e. g., KOLLIDON SR POLYOX), polyvinyl acetate, 
microcrystalline cellulose, methyl cellulose, ethyl cellulose, 
hydroxypropyl cellulose (e.g., KLUCEL LF, KLUCEL 
HXF), hydroxypropylmethyl cellulose (e.g., METHOCEL 
E50 PREMIUM LV, METHOCEL K100 LV), or Waxy or 
lipid-based tableting agents such as magnesium stearate or 
calcium stearate. Outer “enteric” coatings are excluded from 
this amount When calculating the above-mentioned ratio. 
[0050] In an embodiment, a 45 mg (minocycline free base 
equivalent) unit oral dosage form comprises minocycline 
hydrochloride and an amount of the controlled-release carrier 
in the range of about 20% to about 30%, by Weight based on 
the total Weight of the unit dosage form. For example, a 45 mg 
minocycline oral dosage form may comprise about 26 Wt. % 
to about 28 Wt. %, e.g., about 27%, of HYPROMELLOSE 
USP, Type 2910 (METHOCEL E50 PREMIUM LV). 
[0051] In an embodiment, a 90 mg (minocycline free base 
equivalent) unit oral dosage form comprises minocycline 
hydrochloride and an amount of the controlled-release carrier 
in the range of about 20% to about 30%, by Weight based on 
the total Weight of the unit dosage form. For example, a 90 mg 
minocycline oral dosage form may comprise about 26 Wt. % 
to about 28 Wt. %, e.g., about 27%, of HYPROMELLOSE 
USP, Type 2910 (METHOCEL E50 PREMIUM LV). 
[0052] In an embodiment, a 135 mg (minocycline free base 
equivalent) unit oral dosage form comprises minocycline 
hydrochloride and an amount of the controlled-release carrier 
in the range of about 20% to about 30%, by Weight based on 
the total Weight of the unit dosage form. For example, a 135 
mg minocycline oral dosage form may comprise about 22 Wt. 
% to less than 25 Wt. %, e.g., about 23.5%, of HYPROMEL 
LOSE USP, Type 2910 (METHOCEL E50 PREMIUM LV). 
[0053] The oral dosage forms described herein may be 
formulated to comprise various excipients, binders, carriers, 
disintegrants, coatings, etc. Pharmaceutical preparations for 
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oral use can be obtained by mixing one or more solid excipi 
ents With a pharmaceutical composition as described herein, 
optionally grinding the resulting mixture, and processing the 
mixture of granules, after adding suitable auxiliaries, if 
desired, to obtain pharmaceutical compositions suitable for 
use in various forms, e. g., as pills, tablets, poWders, granules, 
dragees, capsules, liquids, sprays, gels, syrups, slurries, sus 
pensions and the like, in bulk or unit dosage forms, for oral 
ingestion by a patient to be treated. Various examples of unit 
dosage forms are described herein; non-limiting examples 
include a pill, a tablet, a capsule, a gel cap, and the like. 
Examples of suitable excipients are listed beloW, some of 
Which are mentioned above as having particular dissolution 
properties (e.g., fast dissolving or sloW dissolving). Pharma 
ceutically acceptable carriers or diluents for therapeutic use 
are Well knoWn in the pharmaceutical art, and are described, 
for example, in Remington: The Science and Practice of 
Pharmacy (2003), Which is hereby incorporated by reference 
in its entirety. The term “carrier” material or “excipient” 
herein can mean any sub stance, not itself a therapeutic agent, 
used as a carrier, diluent, adjuvant, binder, and/or vehicle for 
delivery of a therapeutic agent to a subject or added to a 
pharmaceutical composition to improve its handling or stor 
age properties or to permit or facilitate formation of a dose 
unit of the composition into a discrete article such as a capsule 
or tablet suitable for oral administration. Excipients can 
include, by Way of illustration and not limitation, diluents, 
disintegrants, binding agents, adhesives, Wetting agents, 
polymers, lubricants, glidants, substances added to mask or 
counteract a disagreeable taste or odor, ?avors, dyes, fra 
grances, and substances added to improve appearance of the 
composition. Acceptable excipients include lactose, sucrose, 
starch poWder, maiZe starch or derivatives thereof, cellulose 
esters of alkanoic acids, cellulose alkyl esters, talc, stearic 
acid, magnesium stearate, magnesium oxide, sodium and cal 
cium salts of phosphoric and sulfuric acids, gelatin, acacia 
gum, sodium alginate, polyvinyl-pyrrolidone, and/ or polyvi 
nyl alcohol, saline, dextrose, mannitol, lactose, lecithin, albu 
min, sodium glutamate, cysteine hydrochloride, and the like. 
Examples of suitable excipients for soft gelatin capsules 
include vegetable oils, Waxes, fats, semisolid and liquid poly 
ols. Suitable excipients for the preparation of solutions and 
syrups include, Without limitation, Water, polyols, sucrose, 
invert sugar and glucose. The pharmaceutical compositions 
can additionally include preservatives, solubiliZers, stabiliZ 
ers, Wetting agents, emulsi?ers, sWeeteners, colorants, ?avor 
ings, buffers, coating agents, or antioxidants. Dissolution or 
suspension of the active ingredient in a vehicle such as Water 
or naturally occurring vegetable oil like sesame, peanut, or 
cottonseed oil or a synthetic fatty vehicle like ethyl oleate or 
the like may be desired. Buffers, preservatives, antioxidants 
and the like can be incorporated according to accepted phar 
maceutical practice. The compound can also be made in 
microencapsulated form. If desired, absorption enhancing 
preparations (for example, liposomes), can be utiliZed. In 
some embodiments oral dosage forms include one or more a 

sugars (lactose, lactose monohydrate, sucrose, mannitol, or 
sorbitol); cellulose preparations such as, for example, maiZe 
starch, Wheat starch, rice starch, potato starch, gelatin, gum 
tragacanth, methyl cellulose, hydroxypropylmethyl-cellu 
lose, sodium carboxymethylcellulose, and/or polyvinylpyr 
rolidone (PVP); disintegrating agents such as the cross-linked 
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof 
such as sodium alginate; colloidal silicon dioxide, magne 
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sium stearate, titanium dioxide, polyethylene glycol, triace 
tin, carnauba Wax, microcrystalline cellulose, providone, 
sodium starch glycolate, corn starch, polysorbate 80, and iron 
oxide. Coating materials include those available commer 
cially under the tradename OPADRY, e.g., at a level in the 
range of about 3.5 Wt. % to about 3.9 Wt. % based on total 
Weight of the oral dosage form. Those skilled in the art can 
formulate controlled-release oral dosage forms containing 
one or more of the foregoing ingredients by routine experi 
mentation informed by the detailed guidance provided herein. 
[0054] The pharmacokinetic properties of a drug can affect 
both the effectiveness and the side effects of treatment. In 
some embodiments, administration of a tetracycline-class 
antibiotic composition to a suitable patient population as 
described herein results in one or more of a reduced maxi 

mum observed plasma minocycline concentration (Cmax), a 
reduced area under a blood plasma minocycline concentra 
tion versus time curve (AUC), and/or an increased time 
(Tmax) of occurrence of the maximum observed plasma 
minocycline concentration as compared to a comparable 
composition. For minocycline, the comparable composition 
is MINOCIN® immediate-release minocycline hydrochlo 
ride. Pharmacokinetic properties can be determined by ana 
lyZing the plasma of a patient population that has received 
controlled-release tetracycline-class antibiotic compositions, 
and comparing them to a comparable patient population that 
has received the comparable composition, using the appro 
priate clinical trial methodology and statistical analyses. 
[0055] In some embodiments, the pharmacokinetic proper 
ties are single-dosage, While in others, they are steady-state. 
For example, in an embodiment, the oral dosage form pro 
vides, after administration, at least one in vivo plasma 
minocycline concentration pro?le selected from: (a) a single 
dosage Cmax that is about 80% or less of the single-dosage 
C of the MINOCIN® immediate-release minocycline 
hydrochloride; (b) a steady-state Cmax that is about 80% or 
less of the steady-state Cmax of the MINOCIN® immediate 
release minocycline hydrochloride; (c) a single-dosage AUC 
((M2) that is about 80% or less of the single-dosage AUC(O_72) 
of the MINOCIN® immediate-release minocycline hydro 
chloride; (d) a steady state AUC(O_72) that is about 80% or less 
of the steady state AUC(O_72) of the MINOCIN® immediate 
release minocycline hydrochloride; (e) a single-dosage Tmax 
that is at least about 125% of the single-dosage Tmax of the 
MINOCIN® immediate-release minocycline hydrochloride; 
and (f) a steady state Tmax that is at least about 125% of the 
steady state Tmax of the MINOCIN® immediate-release 
minocycline hydrochloride. 
[0056] For the single-dosage measurements, patients may 
be provided With a single dosage of a composition comprising 
the controlled-release minocycline, and plasma specimens 
may be collected from the patient at different time periods 
relative to the administration of the composition to determine 
pharmacokinetic pro?les. For the steady-state measurements, 
patients may be provided With a dosing regimen across 
approximately 5 days comprising administering composi 
tions comprising loW-dosage controlled-release minocycline. 
Plasma specimens may then be collected from the patient at 
different time periods relative to a particular dosage during 
steady state. In some embodiments, the steady state can be 
determined by monitoring a plasma minocycline concentra 
tion pro?le at speci?c times of anticipated peak and trough 
blood levels relative to the administration of a dosage across 
hours and days and determining When the pro?le has reached 




























































































